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VHULRXV�LOOQHVV��DFXWH�SDLQ�ÀDUH��FRQWUDLQGLFDWLRQ�WR�05,��OXPEDU�
VXUJHU\�� UDGLDWLRQ� RI� SDLQ� LQWR� WKH� ORZHU� H[WUHPLWLHV�� GHPHQWLD��
XQFRQWUROOHG�SV\FKLDWULF�LOOQHVV��NQHH�RU�KLS�RVWHRDUWKULWLV��RU�RWKHU�
SDLQ�PRUH� VHYHUH� WKDQ� EDFN� SDLQ�� &OLQLFDO� RXWFRPH�PHDVXUHV�
LQFOXGHG� SDLQ� LQWHQVLW\� ������ DQG� 0F*LOO� 3DLQ� 6KRUW� )RUP���
GHSUHVVLRQ�� 5RODQG�0RUULV� 4XHVWLRQQDLUH�� WKH� VKRUW� SK\VLFDO�
SHUIRUPDQFH� EDWWHU\�� DQG� UHSHWLWLYH� WUXQN� URWDWLRQ�� 3ODVPD�
VDPSOHV�ZHUH� DQDO\]HG� IRU�(�VHOHFWLQ��5$17(6� �LQÀDPPDWRU\�
PDUNHUV��� 7,03��� �LQKLELWRU� RI� FDWDEROLF� HQ]\PHV��� &7;�,,��
&6�����PDUNHUV�RI�PDWUL[�WXUQRYHU���DQG�13<��VWUHVV�ELRPDUNHU��
E\�(/,6$�DVVD\��&RQYHQWLRQDO�QRQ�JDGROLQLXP�OXPEDU�05,�ZDV�
REWDLQHG�DQG�DQDO\]HG�TXDQWLWDWLYHO\�DQG�FOLQLFDOO\�
Results: 6HUXP� ELRPDUNHUV� GHPRQVWUDWHG� JUHDWHU� DVVRFLDWLRQ�
ZLWK�SDLQ�LQWHQVLW\��5$17(6�52� �����������13<�52� �������DQG�
GLVDELOLW\��5$17(6�52 ����� WKDQ�05,��52� ���������6WDWLVWLFDOO\�
VLJQL¿FDQW� �S������� DGGLWLRQDO� JDLQV� LQ� H[SODLQHG� YDULDELOLW\� RI�
FOLQLFDO�PHWULFV�RYHU�05,�ZHUH�QRWHG�IRU�7,03����5$17(6��13<��
&6�����DQG�&7;�,,��7KH�VWURQJHVW�VXFK�LQGHSHQGHQW�DVVRFLDWLRQ�
ZDV�EHWZHHQ�13<�OHYHOV�DQG�GHSUHVVLRQ��52� ��������&RPELQLQJ�
ELRPDUNHUV�GHPRQVWUDWHG�HYHQ�JUHDWHU�H[SODQDWRU\�SRZHU��ZLWK�
PRGHUDWH�DVVRFLDWLRQV�EHWZHHQ�5$17(6�13<�DQG�GHSUHVVLRQ�
�52� ������DQG�&6�����13<�DQG�0F*LOO�DIIHFWLYH�VFRUH��52� �������
Discussion/Conclusion: 7KHVH� UHVXOWV� GHPRQVWUDWH�
DVVRFLDWLRQV� LQ� QRYHO� ELRPDUNHUV� ZLWK� FOLQLFDO� VWDWXV�� DERYH�
DQG� EH\RQG� WKH� FRQWULEXWLRQ� RI� 05,�� 7KHVH� QRYHO� VHUXP�
EDVHG�ELRPDUNHUV� UHÀHFW� SRWHQWLDO� WDUJHWV� IRU� XVH� LQ� GHVLJQLQJ�
LQGLYLGXDOL]HG�WUHDWPHQW�IRU�ROGHU�DGXOWV�ZLWK�ORZ�EDFN�SDLQ��
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Introduction: $OWKRXJK�9DQFRP\FLQ� �9&�� LV� WKH�PRVW�FRPPRQ�
DQWLELRWLF� DJHQW� DJDLQVW� 056$� LQIHFWLRQV�� LWV� FOLQLFDO� XVH� LV�
DVVRFLDWHG�ZLWK�VHYHUDO�SUREOHPV� LQFOXGLQJ� LQVXI¿FLHQW�GHOLYHU\�
WR�LQIHFWLRQ�VLWHV�DQG�QHSKURWR[LFLW\��,W�LV�NQRZQ�WKDW�VLDO\O�/HZLV�
;� RQ� WKH� OHXNRF\WHV� UHFRJQL]HV� LWV� OLJDQG� (�VHOHFWLQ� LQ� WKH�
YDVFXODU�HQGRWKHOLXP��UHVXOWLQJ�LQ�WKH�OHXNRF\WHV�PLJUDWLRQ�WR�WKH�
H[WUDYDVXFXODU�LQIHFWLRQ�VLWHV��8WLOL]LQJ�WKLV�PHFKDQLVP��ZH�KDYH�
HVWDEOLVKHG�D�QRYHO�GUXJ�GHOLYHU\�V\VWHP�IRU�WKH�VSLQDO�LQIHFWLRQ��
LQ�ZKLFK�(�VHOHFWLQ�WDUJHWHG�OLSRVRPH�HQFDSVXODWLQJ�9&��9&�/LS��
ZDV�XVHG�DV�GUXJ�FDUULHUV���
Materials and Methods: 7KH� FRQFHQWUDWLRQ� RI� 9&� LQ� WKH� 9&�
/LS� DYHUDJHG� ����PJ�PO� DQG� WKH� DGHTXDWH� DQWLEDFWHULDO� HIIHFW�
ZDV�REWDLQHG in vitro��)RU� in vivo�HYDOXDWLRQ�� WKH�PRXVH�PRGHO�
RI�056$��OXPLQHVFHQW�VWUDLQ��LQIHFWLRQ�LQ�WKH�SDUDVSLQDO�PXVFOHV�
ZDV� XVHG�� 'DLO\� LQWUDYHQRXV� DGPLQLVWUDWLRQ� RI� 9&� �9&� JURXS��
9&��PJ�NJ���9&�/LS� � � DSSUR[LPDWHO\�
������� VPDOOHU� GRVH� WKDQ� WKDW� RI� 9&� JURXS��� RU� /LS� �QR� 9&��
FRQWURO� JURXS��ZHUH� FRQGXFWHG� IRU� ��GD\V�DQG� WKH� WKHUDSHXWLF�
HIIHFWV�ZHUH�HYDOXDWHG�E\�ELR�LPDJLQJ��VHURORJLF�DQG�KLVWRORJLF�
DQDO\VHV�
Results: ,Q�ELR�LPDJLQJ��VLJQDOV�RI�9&�/LS�DQG�/LS�DFFXPXODWHG�
WR� WKH� LQIHFWLRQ� VLWH� ZHUH� GHWHFWHG� LPPHGLDWHO\� DIWHU� WKH�
DGPLQLVWUDWLRQ�� 6LJQDOV� RI� 056$� VLJQL¿FDQWO\� GHFUHDVHG�
��KRXUV�DIWHU� WKH�DGPLQLVWUDWLRQ�RQO\� LQ�9&�/LS�DQG�9&�JURXSV�
DQG� FRPSOHWHO\� GLVDSSHDUHG� RQO\� LQ� 9&�/LS� JURXS� RQ� �GD\V��
6HURORJLF�DQDO\VLV�VKRZHG�WKH�UHVROXWLRQ�RI�LQIHFWLRQ�RQO\�LQ�9&�
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Introduction: %03���LV�D�JURZWK�NQRZQ�WR�KDYH�LQ�YLWUR�HIIHFWV�
RQ�WKH�JURZWK�DQG�LQYDVLYHQHVV�RI�PDOLJQDQFLHV��$OWKRXJK�RQO\�
DSSURYHG� WR�EH�XVHG� LQ�D� OLPLWHG�GRVH�DQG�H[SRVXUH� LQ� VSLQDO�
IXVLRQ��%03���LV�FRPPRQO\�XVHG�RII�ODEHO�DQG�LQ�KLJK�GRVDJHV��
7KH�HIIHFW�RI�%03���RQ�WKH�LQFLGHQFH�RI�FDQFHU�LQ�FOLQLFDO�XVH�KDV�
EHHQ�D�FRQFHUQ�VLQFH�KXPDQ�XVH�ZDV�¿UVW�SURSRVHG�
Methods:� $� PXOWLFHQWHU�� SURVSHFWLYH�� UDQGRPL]HG�� FRQWUROOHG��
WULDO� HQUROOHG� ���� SDWLHQWV� ZLWK� GHJHQHUDWLYH� FRQGLWLRQV� RI� WKH�
OXPEDU�VSLQH�ZKR�UHFHLYHG�HLWKHU�KLJK�GRVH�%03�������PJ��ZLWK�
FRPSUHVVLRQ� UHVLVWDQW�PDWUL[� �$03/,)<��� RU� DXWRJHQRXV� ERQH�
JUDIW� IRU�SRVWHURODWHUDO� IXVLRQ��$� WRWDO�RI�����HYDOXDEOH�SDWLHQWV�
UHFHLYHG�WUHDWPHQW�IURP����VSLQH�VXUJHRQV�DW����LQYHVWLJDWLRQDO�
VLWHV��([FOXVLRQ�FULWHULD�IRU�WKH�VWXG\�LQFOXGHG�SUHVHQFH�RI�DFWLYH�
PDOLJQDQF\�RU�SULRU�KLVWRU\�RI�PDOLJQDQF\��H[FHSW�IRU�EDVDO�FHOO�
FDUFLQRPD�RI� WKH�VNLQ���3DWLHQWV�ZHUH�IROORZHG�DW� LQWHUYDOV�ZLWK�
JUHDWHU�WKDQ�����IROORZ�XS�WKURXJK���\HDUV�DIWHU�VXUJHU\��&DQFHU�
HYHQWV�ZHUH�UHFRUG�DQG�SUHVHQWHG�LQ�)'$�GRFXPHQWV�
Results:� 7ZHQW\� FDQFHU� HYHQWV� RFFXUUHG� LQ� WKH� %03��� JURXS�
FRPSDUHG� ZLWK� �� LQ� WKH� FRQWURO� JURXS� RYHU� ¿YH� \HDUV�� 7KUHH�
SDWLHQWV�LQ�WKH�%03���JURXS�GHYHORSHG�PXOWLSOH�QHZ�PDOLJQDQFLHV�
FRPSDUHG�WR�QR�SDWLHQWV�LQ�WKH�FRQWURO�JURXS��$W�WKH�SULPDU\�VWXG\�
HQGSRLQWV�RI�WZR�DQG�WKUHH�\HDUV�DIWHU�VXUJHU\������IROG�DQG�����
IROG�PRUH�SDWLHQWV� LQ� WKH�%03���JURXS�GHYHORSHG�DW� OHDVW�RQH�
QHZ� FDQFHU� FRPSDUHG� ZLWK� FRQWUROV� �S�  � ������ DQG� S �������
UHVSHFWLYHO\���$FFRXQWLQJ�IRU�SDWLHQWV�ZLWK�PXOWLSOH�FDQFHUV��WKH�
UDWH�UDWLR�IRU�FXPXODWLYH�QHZ�FDQFHUV�ZDV������S� ��������DW�WKH�
WZR�\HDUV�DQG������S� ��������DW�WKUHH�\HDUV�
Conclusion:�+LJK�GRVH�%03���ZDV�DVVRFLDWHG�ZLWK�DQ�LQFUHDVH�
LQ�QHZ�PDOLJQDQFLHV��7KHVH�GDWD� UHTXLUH� FDUHIXO� FRQVLGHUDWLRQ�
IRU� WKH� ODUJH� QXPEHU� RI� SDWLHQWV� UHFHLYLQJ� KLJK� GRVH� %03����
3DWLHQWV�ZLWK�DQ�HOHYDWHG�ULVN�IRU�FDQFHU�PD\�QRW�EH�DSSURSULDWH�
FDQGLGDWHV�IRU�DSSOLFDWLRQ�RI�%03���LQ�VSLQDO�VXUJHU\�
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Introduction/Aim: ,QWHUYHUWHEUDO� GLVF� GHJHQHUDWLRQ� �,''��� DV�
DVVHVVHG�E\�LPDJLQJ�VWXGLHV��LV�XELTXLWRXV�DPRQJ�ROGHU�DGXOWV��
DQG�KDV�SRRU�FRUUHODWLRQ�ZLWK�V\PSWRPV��2XU�REMHFWLYH�ZDV� WR�
H[DPLQH�LQ�ROGHU�DGXOWV�ZLWK�FKURQLF�ORZ�EDFN�SDLQ�WKH�UHODWLRQVKLS�
EHWZHHQ�SODVPD�ELRPDUNHUV�DQG�SDLQ�LQWHQVLW\��DFWLYLW\�OLPLWDWLRQ��
DQG�PDJQHWLF�UHVRQDQFH�LPDJLQJ��05,��HYDOXDWHG�,''�
Methods: :H�UHFUXLWHG�D�FRKRUW�RI����DGXOWV�DJH����RU�ROGHU�ZLWK�
D[LDO� ORZ�EDFN�SDLQ� IRU�>���PRQWKV��([FOXVLRQ�FULWHULD� LQFOXGHG�
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Introduction:� 7KH� UROH� RI� FHUHEURVSLQDO� ÀXLG� �&6)�� LQ� OXPEDU�
GHJHQHUDWLYH� GLVHDVHV� LV� VWLOO� XQNQRZQ�� 7KH� &6)� VXUURXQGLQJ�
WKH� FDXGD� HTXLQD�PD\� FRQWULEXWH� DV� D� VRXUFH� RI� QXWULWLRQ� DQG�
UHPRYHU� RI� QHUYH�PHWDEROLVP�� ,W�ZDV� UHSRUWHG� WKDW� WKH� SURWHLQ�
FRQFHQWUDWLRQ� LQ� WKH�&6)�ZDV� RIWHQ� LQFUHDVHG� LQ� SDWLHQWV�ZLWK�
VFLDWLFD� FDXVHG� E\� GLVF� KHUQLDWLRQ��+RZHYHU� WKHUH� LV� IHZ� GDWD�
DERXW�&6)�¿QGLQJV�RI�OXPEDU�VSLQDO�VWHQRVLV��/66���:H�DQDO\]HG�
WKH�¿QGLQJ�RI�&6)�FRQWHQW�LQ�SDWLHQWV�ZLWK�/66�
Methods:� 7ZR� KXQGUHG� RQH� SDWLHQWV� ZKR� KDG� OXPEDU� VSLQDO�
VWHQRVLV������PDOHV�DQG����IHPDOHV��IURP����WR����\HDUV�ROG��DQ�
DYHUDJH�RI�����ZHUH�VWXGLHG��7KH�&6)�ZDV�KDUYHVWHG�E\�OXPEDU�
SXQFWXUH� RQ� WKH� RFFDVLRQ� RI�P\HORJUDSK\�� DQG�ZDV� H[DPLQHG�
LWV�FRQWHQW�HVSHFLDOO\�DPRXQW�RI�SURWHLQ�DQG�FHOO�QXPEHU��7KHVH�
GDWD�ZHUH�FRPSDUHG�ZLWK�FOLQLFDO�DQG�P\HORJUDSKLFDO�¿QGLQJV�
Results: 7KH�DPRXQWV�RI�SURWHLQ�LQ�WKH�&6)�RI�����FDVHV�������
ZHUH� LQFUHDVHG�EH\RQG�QRUPDO� UDQJH��7KH�GHJUHH�RI� LQFUHDVH�
ZDV�UHODWHG�WR�QXPEHU�RI�VWHQRVLV�OHYHO��0HGLDQ�DPRXQW�RI�&6)�
SURWHLQ�ZDV������PJ�GO� LQ�RQH�OHYHO�VWHQRVLV�������PJ�GO� LQ�WZR�
OHYHOV��������PJ�GO� LQ� WKUHH� OHYHOV�DQG�����PJ�GO� LQ�PRUH� WKDQ�
IRXU�OHYHOV��7KH�LQFUHDVHG�QXPEHUV�RI�FHOO�LQ�&6)�ZHUH�VHHQ�LQ�
���FDVHV��������,W�ZDV�DOVR�UHODWHG�WR�QXPEHU�RI�VWHQRVLV�OHYHO��
0HGLDQ�DFFRXQW�RI�FHOOV�ZHUH�����PP��LQ�RQH�OHYHO�VWHQRVLV������
PP��LQ�WZR�OHYHOV������PP��LQ�WKUHH�OHYHOV�DQG������PP��LQ�PRUH�
WKDQ�IRXU�OHYHOV�
Conclusions:�3URWHLQ� LQFUHDVH� LQ� WKH�&6)�FRQWHQW�ZDV�KLJKO\�
VHHQ� LQ� SDWLHQWV� ZLWK� /66�� 7KH� GHJUHH� RI� FRQFHQWUDWLRQ� ZDV�
UHODWHG� WR�QXPEHU�RI� VWHQRVLV� OHYHO��$Q� LQFUHDVHG�&6)�SURWHLQ�
FRQWHQW�PD\�EH�UHODWHG�WR�WKH�GDPDJH�RI�WKH�QHUYH�URRW�GXH�WR�
FRPSUHVVLRQ�
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Introduction/Aim:� 7REDFFR� VPRNLQJ� LQFUHDVHV� WKH� ULVN� RI�
LQWHUYHUWHEUDO� GLVF� GHJHQHUDWLRQ� �,''��� ZKLFK� XQGHUOLHV� PDQ\�
VSLQDO�GLVRUGHUV�UHVXOWLQJ�LQ�GLVDELOLW\�DQG�WUHPHQGRXV�HFRQRPLF�
ORVV�� � +RZHYHU� WKH� PHFKDQLVPV� E\� ZKLFK� VPRNLQJ� DIIHFWV�
LQWHUYHUWHEUDO� GLVFV� DUH� ODUJHO\� XQNQRZQ� GXH� WR� WKH� SDXFLW\� RI�
ZHOO�FRQWUROOHG� VWXGLHV�� � 3HUWXUEDWLRQ� RI� PDWUL[� SURWHRJO\FDQ�
�3*�� KRPHRVWDVLV�� E\� LQFUHDVLQJ� FDWDEROLF� DQG�RU� GHFUHDVLQJ�
DQDEROLF�DFWLYLWLHV��SURPRWHV�,''���+HQFH��WKLV�VWXG\�LQYHVWLJDWHG�
WKH�HIIHFWV�RI�ORQJ�WHUP�H[SRVXUH�RI�WREDFFR�VPRNH�RQ�GLVF�3*�
KRPHRVWDVLV�XVLQJ�PLFH�DV�D�PRGHO�V\VWHP�
Materials/Methods:� 7KUHH�PRQWK� ROG� &��%/��� PLFH� ZHUH�
H[SRVHG�WR�WREDFFR�VPRNH�E\�GLUHFW�LQKDODWLRQ����FLJDUHWWHV�GD\��
�� GD\�ZHHN� IRU� ��PRQWKV��� 'LVF� SURWHRJO\FDQ� FRQWHQW� �'00%�
DVVD\��� SURWHRJO\FDQ� V\QWKHVLV� ���6�VXOIDWH� LQFRUSRUDWLRQ��
DQG� FROODJHQ� V\QWKHVLV� �FROODJHQDVH�VHQVLWLYH� �+�SUROLQH�
LQFRUSRUDWLRQ��ZHUH�PHDVXUHG�� �003��DQG�$'$076�PHGLDWHG�
FOHDYDJH� RI� DJJUHFDQ� LQWHUJOREXODU� GRPDLQ� �,*'�� WHUPLQDWLQJ�
LQ� 9',3(1����� DQG� 1,7(*(������ UHVSHFWLYHO\�� ZHUH� DQDO\]HG� E\�
:HVWHUQ�EORW�IURP�GLVF�WLVVXH�XVLQJ�WKH�DQWLERGLHV�UDLVHG�against
WKHVH�QHRHSLWRSHV�

/LS�JURXS��EXW�QRW�LQ�WKH�9&�JURXS�RU�FRQWURO�JURXS�RQ���GD\V��
7KH�SDWKRORJLFDO�¿QGLQJV�RI�WKH�SDUDVSLQDO�PXVFOH�UHYHDOHG�WKDW�
OHVV�LQÀDPPDWLRQ�DQG�PXVFOH�GDPDJH�ZHUH�REVHUYHG�LQ�9&�/LS�
JURXS�WKDQ�LQ�WKH�9&�JURXSV�DQG�FRQWURO�JURXSV��
Discussions: 7KH�QRYHO�PROHFXODU� WDUJHWHG� WKHUDS\� IRU� VSLQDO�
056$� LQIHFWLRQ� KDV� EHHQ� HVWDEOLVKHG�� 6XUSULVLQJO\�� OLSRVRPH�
HQFDSVXODWLQJ�DQ�H[WUHPHO\�VPDOO�DPRXQW�RI�9&��DSSUR[LPDWHO\�
�������� RI� VWDQGDUG� 9&� DGPLQLVWUDWLRQ�� ZDV� HIIHFWLYH� IRU�
VXSSUHVVLRQ� RI� WKH� SDUDVSLQDO� 056$� LQIHFWLRQ�� 7KLV� UHVXOW� LV�
DWWULEXWDEOH� WR� WKH� VSHFL¿F� IHDWXUHV� RI� WKH� 9&�/LS� LQFOXGLQJ� ���
ORQJ�WLPH� FLUFXODWLRQ� LQ� WKH� ERG\�� ��� VSHFL¿F� WDUJHW�� �� GUXJ�
VWDELOLW\�
Conclusions: 7KH�QRYHO�PROHFXODU� WDUJHWHG� WKHUDS\� IRU�VSLQDO�
056$� LQIHFWLRQ� ZDV� HVWDEOLVKHG�� 7KLV� WKHUDSHXWLF� VWUDWHJ\�
FDQ�EH�D�VDIH�DQG�HIIHFWLYH�DOWHUQDWLYH�WR�VWDQGDUG� LQWUDYHQRXV�
DGPLQLVWUDWLRQ�RI�9&�

O149

INHIBITING BRAIN-DERIVED NEUROTROPHIC FACTOR 
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Introduction: %'1)���D�QHXURWURSKLQ�LQ�'5*�QHXURQV���LV�NQRZQ�
WR�EH�DQWHURJUDGHO\�WUDQVSRUWHG�WR�WKH�VSLQDO�FRUG�DQG�WUDQVPLWV�
SDLQ�VLJQDOV�H[LVWLQJ� LQ� WKH�FHQWUDO�QHUYRXV�V\VWHP��$�SUHYLRXV�
VWXG\�KDV�UHFHQWO\�UHSRUWHG�LWV�SUHVHQFH�LQ�WKH�SHULSKHUDO�VLWHV�RI�
GHJHQHUDWLYH�,9'V��DOWKRXJK�LWV�DVVRFLDWLRQ�ZLWK�GLVFRJHQLF�SDLQ�
UHPDLQV�XQFOHDU��
7KH�SUHVHQW�VWXG\�DLPHG WR�LQYHVWLJDWH�WKH�DVVRFLDWLRQ�EHWZHHQ�
%'1)�DQG�SDLQ�UHODWHG�VHQVRU\�LQQHUYDWLRQ�RI�PXOWLSOH�SXQFWXUHG�
OXPEDU�,9'�LQ�UDWV�
Methods:)RUW\�IHPDOH�6SUDJXH�'DZOH\�UDWV�ZHUH�HTXDOO\�GLYLGHG�
LQWR� IRXU� JURXSV�� QDwYH�� VKDP�� DQG� WZR� DJHQW�WUHDWHG� JURXSV�
�YHKLFOH� �VDOLQH�WUHDWHG�� DQG� DQWL�%'1)� �DQWL�%'1)� DQWLERG\��
JURXS���/�±��,9'V�RI� WKH�DJHQW�WUHDWHG�UDWV�ZHUH�H[SRVHG�DQG�
LQMXUHG� E\� UHSHDWHG� SXQFWXUHV�� 7KH� UHWURJUDGH� QHXURWUDFHU�
)OXRUR�*ROG��)*��DQG�WUHDWPHQW�DJHQWV�ZHUH�LQWUDGLVFDOO\�DSSOLHG��
,Q� WKH�VKDP�JURXS��)*�DORQH�ZDV�DSSOLHG�RQWR�XQLQMXUHG� ,9'��
2QH�ZHHN�ODWHU��/�±��'5*V�ZHUH�KDUYHVWHG�DQG�LPPXQRODEHOHG�
IRU�WKH�LQÀDPPDWRU\�SDLQ�UHODWHG�FDOFLWRQLQ�JHQH�UHODWHG�SHSWLGH�
�&*53��� L�H��� WKH� SDLQ� PDUNHU�� 7KH� SURSRUWLRQV� RI� )*�ODEHOHG�
&*53�LPPXQRUHDFWLYH���LU��'5*�QHXURQV�ZHUH�DVVHVVHG��%'1)�
FRQFHQWUDWLRQ�RI�HDFK�/�±��,9'�ZDV�PHDVXUHG�XVLQJ�HQ]\PH�
OLQNHG�LPPXQRVRUEHQW�DVVD\��(/,6$��
Results:)*�ODEHOHG�'5*�QHXURQV�ZHUH�DOPRVW�HTXDOO\�SUHYDOHQW�
DW� HDFK� '5*� OHYHO�� 7KH� SURSRUWLRQV� RI� )*�ODEHOHG� &*53�LU�
'5*�QHXURQV�LQ�WKH�WZR�DJHQW�WUHDWHG�JURXSV�ZHUH�VLJQL¿FDQWO\�
HOHYDWHG� �P��� ����� FRPSDUHG�ZLWK� WKH�QDwYH�DQG�VKDP�JURXSV�
DQG� ZHUH� VLJQL¿FDQWO\� GHFUHDVHG� LQ� WKH� DQWL�%'1)� JURXS� DV�
FRPSDUHG�WR�WKH�YHKLFOH�JURXS��P���������%'1)�FRQFHQWUDWLRQV�
ZHUH�HOHYDWHG�PD[LPDOO\�LQ�WKH�YHKLFOH�JURXS�EXW�VXSSUHVVHG�LQ�
WKH�DQWL�%'1)�JURXS�
Conclusions:� 'LUHFW� LQWUDGLVFDO� DSSOLFDWLRQ� RI� WKH� DQWL�%'1)�
DQWLERG\� VLJQL¿FDQWO\� VXSSUHVVHG� ERWK� &*53� SURGXFWLRQ� DQG�
WKH�ORFDO�FRQFHQWUDWLRQ�RI�%'1)��2XU�UHVXOWV�LQGLFDWH�D�SRVVLEOH�
DVVRFLDWLRQ� EHWZHHQ� WKH� ORFDO� SURGXFWLRQ� RI� %'1)� DQG� WKH�
SDWKRSK\VLRORJ\�RI�GLVFRJHQLF�SDLQ�
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DOMINANT INVOLVEMENT OF APOPTOSIS RELATIVE 
TO AUTOPHAGY IN A RAT TAIL SUSTAINED STATIC 
COMPRESSION LOADING-INDUCED DISC DEGENERATION 
MODEL
Yurube T.1,2, Hirata H.1, Kakutani K.1, Zhang Z.1, Yamamoto J.1,
Kurakawa T.1, Maeno K.1, Takada T.1, Doita M.1, Kurosaka M.1,
Kang J.2, Nishida K.1

1Dept. of Orthopaedic Surgery, Kobe University Graduate School 
of Medicine, Kobe, Japan; 2Dept. of Orthopaedic Surgery, 
University of Pittsburgh, Pittsburgh, USA

Introduction/Aim: &HOO� GHFUHDVH� SOD\V� DQ� LPSRUWDQW� UROH� LQ�
LQWHUYHUWHEUDO�GLVF�GHJHQHUDWLRQ��$SRSWRVLV��D�SURJUDPPHG�FHOO�
GHDWK��KDV� IUHTXHQWO\�EHHQ�GHVFULEHG�DV� WKH�PDMRU�FRQWULEXWRU��
KRZHYHU�� LWV� GHWDLOHG� LQGXFWLRQ� SDWKZD\� VWLOO� UHPDLQV� XQFOHDU��
$XWRSKDJ\��D�FHOO�VXUYLYDO�SURFHVV��KDV�QRW�EHHQ�WKH�IRFXV�RI�GLVF�
UHVHDUFK�� 7R� HOXFLGDWH� WKH� LQYROYHPHQW� RI� WKHVH� PHFKDQLVPV�
WKURXJK� WKH�GHJHQHUDWLRQ�SURFHVV��D� ORQJLWXGLQDO�DQLPDO�PRGHO�
VWXG\�ZDV�GHVLJQHG�
Materials and Methods: )RUW\�HLJKW� ���ZHHN�ROG� PDOH�
6SUDJXH�'DZOH\�UDW�WDLOV�ZHUH�LQVWUXPHQWHG�ZLWK�DQ�,OL]DURY�W\SH�
GHYLFH�ZLWK� VSULQJV�DQG� ORDGHG� VWDWLFDOO\� DW� ����03D� IRU� XS� WR�
���GD\V��$IWHU�;�UD\��05,��DQG�KLVWRPRUSKRORJLFDO�DVVHVVPHQWV��
H[SHULPHQWDO� ORDGHG� DQG� GLVWDO�XQORDGHG� FRQWURO� GLVFV� ZHUH�
DQDO\]HG� E\� UHDO�WLPH� 57�3&5� DQG� LPPXQRKLVWRFKHPLVWU\� IRU�
DSRSWRVLV��DQG�DXWRSKDJ\�UHODWHG�JHQHV�DQG�781(/�VWDLQLQJ�
Results: &RQWLQXRXV�GLVF�KHLJKW� ORVV�LQ�;�UD\�� ORZHU�LQWHQVLWLHV�
LQ�05,��KLVWRORJLFDO�GHJHQHUDWLRQ��DQG�GHFUHDVHG�'$3,�SRVLWLYH�
FHOOV�ZHUH�REVHUYHG��3&5�DQDO\VLV�GHPRQVWUDWHG��LQ�WKH�DSRSWRWLF�
GHDWK�LQGXFLQJ� VLJQDOLQJ� FRPSOH[� SDWKZD\�� , FasL�� DQG�
Fas� ZHUH� XS�UHJXODWHG� ZKLOH� DSRSWRVLV�LQLWLDWRU� caspase-8
GHPRQVWUDWHG� OLWWOH�XS�UHJXODWLRQ�� ,Q� WKH�PLWRFKRQGULDO�SDWKZD\��
DSRSWRVLV�LQGXFHU� Bad, Bax, Bid�� DSRSWRVLV�LQKLELWRU� Bcl-2,
SIRT1��DQG�DSRSWRVLV�LQLWLDWRU�caspase-9�VKRZHG�VLJQL¿FDQW�XS�
UHJXODWLRQ� IURP� �� GD\V��$SRSWRVLV�H[HFXWLRQHU� caspase-3� ZDV�
VLPLODUO\�XS�UHJXODWHG��$SRSWRVLV�UHJXODWRU�p53� DQG� LWV� LQKLELWRU�
MDM2� DQG�MDM4� ZHUH� DOVR� XS�UHJXODWHG�� ,Q� WKH� DXWRSKDJLF�
SDWKZD\�� DXWRSKDJ\�VXSSUHVVRU� mTOR�� DXWRSKDJ\�UHJXODWRU�
ULK1, Atg5, Atg7�� DQG� Atg12� ZHUH� XS�UHJXODWHG�� +RZHYHU��
DXWRSKDJRVRPH�IRUPDWLYH� LC3a, LC3b�� DQG� Beclin1� VKRZHG�
OLWWOH� WR� QR� XS�UHJXODWLRQ� WKURXJKRXW�� ,Q� LPPXQRKLVWRFKHPLVWU\��
FOHDYHG� FDVSDVH���� DQG� 781(/�SRVLWLYH� FHOOV� LQFUHDVHG� IURP�
��WKURXJK����GD\V�ERWK� LQ�13�DQG�$)�ZKLOH�%FO����DQG�6,57��
SRVLWLYH�FHOOV�GHFUHDVHG�ZLWK�GHJHQHUDWLRQ��/&��DQG�%HFOLQ��DOVR�
GHFUHDVHG�FRQVLVWHQWO\�
Discussion/Conclusion: 6XVWDLQHG� VWDWLF� FRPSUHVVLRQ�
LQGXFHG� D� GRPLQDQW� LQYROYHPHQW� RI� DSRSWRVLV�� SDUWLFXODUO\� WKH�
PLWRFKRQGULDO�SDWKZD\��UHODWLYH�WR�DXWRSKDJ\��/RVV�RI�%FO���DQG�
DXWRSKDJ\�PD\� FRQWULEXWH� WR� WKH� DFFHOHUDWLRQ� RI� DSRSWRWLF� FHOO�
GHDWK�LQ�GLVF�GHJHQHUDWLRQ�

Results: &RPSDUHG�WR�XQH[SRVHG�FRQWURO��GLVFV�RI�H[SRVHG�PLFH�
VKRZHG�D����+���UHGXFWLRQ�LQ�3*�FRQWHQW�����+���UHGXFWLRQ�
LQ�3*�V\QWKHVLV��DQG����+����UHGXFWLRQ�LQ�FROODJHQ�V\QWKHVLV��
([SRVXUH� WR� WREDFFR� VPRNH� GUDPDWLFDOO\� LQFUHDVHG� 003�DQG�
$'$076�PHGLDWHG�SURWHRO\VLV�RI�GLVF�DJJUHFDQ�,*'��
Discussion: /RQJ�WHUP� GLUHFW� H[SRVXUH� RI� PLFH� WR� WREDFFR�
VPRNLQJ�VKRZHG�GUDPDWLF� ORVV�RI�GLVF�PDWUL[�3*��8QH[SHFWHG�
DQG�QRYHO�LV�WKH�¿QGLQJ�RI�VPRNH�LQGXFHG�SURWHRO\VLV�RI�DJJUHFDQ�
,*'��ZKLFK�LV�H[WUHPHO\�GHWULPHQWDO�DV�LW�UHVXOWV�LQ�WKH�ORVV�RI�WKH�
HQWLUH�JO\FRVDPLQRJO\FDQ�DWWDFKPHQW�UHJLRQ�RI�DJJUHFDQ��ZKLFK�
LV�YLWDO�IRU�DWWUDFWLQJ�ZDWHU�WR�FRXQWHUDFW�FRPSUHVVLYH�IRUFHV���
Conclusion: 7KHVH� ¿QGLQJV� IXUWKHU� FRQ¿UP� WREDFFR� VPRNH�
DV� D� NH\� FRQWULEXWRU� WR� ,''�� � )XUWKHUPRUH�� WKH� GDWD� SURYLGH� D�
QRYHO�PHFKDQLVWLF�LQVLJKW��LQGLFDWLQJ�WKDW�,''�LV�D�UHVXOW�RI�ERWK�
UHGXFHG�3*�V\QWKHVLV�DQG�LQFUHDVHG�GHJUDGDWLRQ�RI�D�NH\�GLVF�
H[WUDFHOOXODU�PDWUL[�SURWHLQ��2XU�UHVXOWV�VXJJHVW�LGHQWL¿FDWLRQ�DQG�
LQKLELWLRQ�RI�VSHFL¿F�PHWDOORSURWHLQDVHV� UHVSRQVLEOH� IRU�VPRNH�
LQGXFHG� DJJUHFDQRO\VLV� DV� D� SRWHQWLDO� WKHUDSHXWLF� VWUDWHJ\� LQ�
WREDFFR�VPRNHUV�
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GLUCOSAMINE SUPPLEMENTATION HAS A NEGATIVE 
EFFECT ON INTERVERTEBRAL DISC MATRIX
Jacobs L.J. 1, Coehlo P. 1,2, Dong Q. 1, Bechara B. 1, Hempen E. 2,
Vo N. 1, Kang J.D. 1, Balk J. 3, Preuss H. 4, Sowa G. 2

1Dept. of Orthopaedic Surgery, University of Pittsburgh, 
Pittsburgh; 2Dept. of Physical Medicine and Rehabilitation, 
University of Pittsburgh, Pittsburgh; 3Dept. of Obstetrics and 
Gynecology, University of Pittsburgh, Pittsburgh; 4Department of 
Internal Medicine, Georgetown University, Washington DC, USA

Introduction/Aim:�$�&'&�UHSRUW�IURP������UHSRUWHG�WKDW�PDQ\�
SDWLHQWV� DUH� XVLQJ� JOXFRVDPLQH� VXSSOHPHQWDWLRQ� IRU� ORZ� EDFN�
SDLQ� �/%3��� ZLWKRXW� VLJQL¿FDQW� HYLGHQFH� WR� VXSSRUW� LWV� XVH��
%HFDXVH� GLVF� GHJHQHUDWLRQ� LV� D� PDMRU� FRQWULEXWRU� RI� /%3�� ZH�
H[SORUHG�WKH�HIIHFWV�RI�JOXFRVDPLQH�RQ�GLVF�PDWUL[�KRPHRVWDVLV�
LQ�DQ�DQLPDO�PRGHO�RI�GLVF�GHJHQHUDWLRQ�
Methods:�(LJKWHHQ�VNHOHWDOO\�PDWXUH�1HZ�=HDODQG�:KLWH�UDEELWV�
ZHUH� GLYLGHG� LQWR� IRXU� JURXSV�� FRQWURO�� VWDE�� JOXFRVDPLQH�� DQG�
VWDE�JOXFRVDPLQH�� *OXFRVDPLQH� WUHDWHG� UDEELWV� UHFHLYHG� GDLO\�
RUDO�VXSSOHPHQWDWLRQ�ZLWK����PJ�GD\��ZHLJKW�EDVHG�HTXLYDOHQW�
WR� KXPDQ� ����PJ�GD\��� 6WDE� VXUJHU\� LQYROYHG� SXQFWXULQJ� WKH�
DQQXOXV� ¿EURVXV� �$)�� RI� �� OXPEDU� GLVFV�ZLWK� D� ��*�QHHGOH� WR�
LQGXFH� GHJHQHUDWLRQ�� 6HULDO� 05,V� ZHUH� REWDLQHG�� 'LVFV� ZHUH�
KDUYHVWHG�DW����ZHHNV� IRU�GHWHUPLQDWLRQ�RI�JO\FRVDPLQRJO\FDQ�
�*$*�� FRQWHQW� DQG� KLVWRORJLFDO� DQDO\VHV�� 5HODWLYH� JHQH�
H[SUHVVLRQ�ZDV�PHDVXUHG�E\�57�3&5�
Results:�1RQ�GHJHQHUDWHG�GLVFV�RI�JOXFRVDPLQH�WUHDWHG�UDEELWV�
KDG�VLJQL¿FDQWO\�ORZHU�*$*�FRQWHQW�LQ�WKH�13�DQG�$)�FRPSDUHG�
WR� GLVFV� RI� XQWUHDWHG� UDEELWV��1R� VLJQL¿FDQW� GLIIHUHQFH� LQ�*$*�
ZDV� VHHQ� LQ� GHJHQHUDWHG� GLVFV�� +RZHYHU�� WKH� 05,� LQGH[� RI�
JOXFRVDPLQH� WUHDWHG� GHJHQHUDWHG� GLVFV� ZDV� VLJQL¿FDQWO\�
ORZHU� WKDQ� WKDW� RI� XQWUHDWHG� GHJHQHUDWHG� GLVFV�� +LVWRORJLFDO�
H[DPLQDWLRQ�RI�DOO�GLVFV�WUHDWHG�ZLWK�JOXFRVDPLQH�VKRZHG�ORZHU�
FHOOXODULW\�� ¿EURVLV� DQG� ORVV� RI� GHPDUFDWLRQ� EHWZHHQ� WKH� 13�
DQG�$)�� ,Q� QRQ�GHJHQHUDWHG� GLVFV�� DJJUHFDQ� JHQH� H[SUHVVLRQ�
ZDV� LQFUHDVHG� DQG�003��� GHFUHDVHG� LQ� ERWK� WKH�13� DQG�$)�
LQ�UHVSRQVH�WR�JOXFRVDPLQH��ZKHUHDV�GHJHQHUDWHG�GLVFV�WUHDWHG�
ZLWK� JOXFRVDPLQH� GHPRQVWUDWHG� GHFUHDVHG� DJJUHFDQ� DQG�
LQFUHDVHG�003���JHQH�H[SUHVVLRQ�LQ�13�DQG�$)��
Discussion/Conclusion:�,Q�WKLV�VWXG\��JOXFRVDPLQH�DSSHDUV�WR�
QHJDWLYHO\�DIIHFW�GLVF�PDWUL[�DV�REVHUYHG�E\�GHFUHDVH�WRWDO�GLVF�
*$*�FRQWHQW��GHFUHDVH�LQ�WKH�05,�LQGH[��ZRUVHQLQJ�¿EURVLV�RQ�
KLVWRORJLFDO�DQDO\VLV��DQG�GHFUHDVHG�DJJUHFDQ�JHQH�H[SUHVVLRQ��
7KLV� GDWD� VXJJHVWV� WKDW� JOXFRVDPLQH� PD\� EH� KDUPIXO� WR� GLVF�
PDWUL[��DQG�PD\�KDYH�GLIIHULQJ�HIIHFWV�LQ�QRUPDO�DQG�GHJHQHUDWHG�
GLVFV��
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66�QRU�DJJUDYDWLRQ�RI�WKH�SUHYLRXV�,'+�DQG�66�ZDV�QRW�GLIIHUHQW�
DPRQJ�WKH�$/,)��3/)�DQG�GHFRPSUHVVLRQ�VXUJHU\��
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7KH�RQO\�VLJQL¿FDQW�IDFWRU�IRU�WKH�RFFXUUHQFH�RI�,'+�DQG�66�ZDV�
SUH�H[LVWLQJ�GLVF�GHJHQHUDWLRQ��25������������&,���������������
3¿UUPDQQ�JUDGH���ZDV�WKH�PRVW�YXOQHUDEOH�IRU�,'+�DQG�66�
Discussion:�$OWKRXJK�VSLQDO�IXVLRQ�PD\�FDXVH�WKH�ELRPHFKDQLFDO�
VWUHVV� RQ� LWV� DGMDFHQW� OHYHOV�� OXPEDU� IXVLRQ� GLG� QRW� DIIHFW� WKH�
FKDQJHV�RI�,'+�DQG�66�DW�WKH�DGMDFHQW�OHYHOV��3UH�H[LVWLQJ�GLVF�
GHJHQHUDWLRQ�LV�WKH�PRVW�VXVSLFLRXV�HWLRORJ\�IRU�WKH�RFFXUUHQFH�
RI�$6'�

0205

ADJACENT SEGMENT DEGENERATION AND SAGITTAL 
SPINOPELVIC ALIGNMENT IN A MEAN 16-YEAR FOLLOW-
UP OF LUMBAR SPINAL FUSION
Kobayashi T., Aono K., Jimbo S., Senoo I., Atsuta Y.
Dept. of Orthopaedic Surgery, Asahikawa Medical University, 
Hokkaido, Japan

Introduction/Aim: 1XPEHU�RI�VWXGLHV�LQGLFDWHG�WKH�LPSRUWDQFH�
RI� FRQJUXHQW� VSLQRSHOYLF� DOLJQPHQW�� KRZHYHU�� WKH� GH¿QLWLRQ� RI�
FRQJUXLW\�DQG�LWV�LPSDFW�RQ�VXUJLFDO�RXWFRPH�KDYH�QRW�EHHQ�ZHOO�
GRFXPHQWHG��:H�SUHYLRXVO\�UHSRUWHG�WKDW�FRQJUXHQW�VSLQRSHOYLF�
DOLJQPHQW� ZDV� DVVRFLDWHG� ZLWK� OHVV� IUHTXHQW� GHYHORSPHQW� RI�
VDJLWWDO� PDODOLJQPHQW� DQG� GHJHQHUDWLYH� FKDQJHV� LQ� KHDOWK\�
YROXQWHHUV� �6SLQH� �������$LP� RI� WKLV� VWXG\� ZDV� WR� LQYHVWLJDWH�
WKH�UHODWLRQVKLS�EHWZHHQ�EDVHOLQH�VDJLWWDO�VSLQRSHOYLF�DOLJQPHQW�
DQG� FOLQLFDO�UDGLRORJLFDO� RXWFRPHV� RI� OXPEDU� VSLQDO� IXVLRQ� IRU�
GHJHQHUDWLYH�GLVHDVHV�
Materials and Methods: $� ¿QDO� WRWDO� RI� ��� SDWLHQWV� ZKR�
XQGHUZHQW� OXPEDU� VSLQDO� IXVLRQ� GXULQJ� �������� DQG� FRXOG� EH�
IROORZHG�FOLQLFDOO\�DQG�UDGLRORJLFDOO\�ZLWK�XSULJKW�OXPEDU�RU�ZKROH�
VSLQH�UDGLRJUDSKV�ZHUH�LQFOXGHG��6DJLWWDO�VSLQRSHOYLF�SDUDPHWHUV�
LQFOXGLQJ�OXPEDU�ORUGRVLV��VDFUDO�VORSH��DQG�SHOYLF�LQFLGHQFH��3,��
ZHUH� PHDVXUHG� XVLQJ� EDVHOLQH�� LPPHGLDWH� SRVWRSHUDWLYH�� DQG�
IROORZ�XS�UDGLRJUDSKV��&KDQJHV�LQ�RVWHRSK\WH�OHQJWK��GLVF�KHLJKW��
DQG�GLVF�DQJOH�DW�DGMDFHQW�WR�IXVHG�OHYHOV�ZHUH�HYDOXDWHG�XVLQJ�
SUHYLRXVO\�UHSRUWHG�WHFKQLTXHV��6SLQH��������$GMDFHQW�VHJPHQW�
GHJHQHUDWLRQ� �$6'�� ZDV� GH¿QHG� DV� ��� RVWHRSK\WH� LQFUHDVH�
!�PP�����GLVF�KHLJKW�GHFUHDVH�!�PP�����GLVF�DQJOH�FKDQJH�LQ�
N\SKRVLV�!�Û��&OLQLFDO�RXWFRPH�ZDV�HYDOXDWHG�XVLQJ�3UROR�VFRUH��
/XPERSHOYLF�DOLJQPHQW�ZDV�GH¿QHG�DV�FRQJUXHQW�LI�/����ORUGRVLV�
ZDV�ZLWKLQ�WKH�PDJQLWXGH�RI��������RI�VDFUDO�LQFOLQDWLRQ�DQJOH��
XVLQJ�LPPHGLDWH�SRVWRSHUDWLYH�UDGLRJUDPV�
Results:3DWLHQWV¶�PHDQ�DJH�DW�VXUJHU\�ZDV������\HDUV�DQG�PHDQ�
IROORZ�XS�SHULRG�ZDV������\HDUV��$6'�ZDV�IRXQG�LQ����SDWLHQWV�
��������� ZKLFK� ZDV� DVVRFLDWHG� ZLWK� VLJQL¿FDQWO\� ZRUVH� 3UROR�
VFRUH��S ���������$�&R[�SURSRUWLRQDO�KD]DUGV�DQDO\VLV�LQGLFDWHG�
WKDW� \RXQJHU� DJH� DW� VXUJHU\� �S ��������� WKH� XVH� RI� SHGLFOH�
VFUHZ� LQVWUXPHQWDWLRQ� �S ��������� DQG� FRQJUXHQW� OXPERSHOYLF�
DOLJQPHQW��S ��������ZDV�DVVRFLDWHG�ZLWK�EHWWHU�FOLQLFDO�VFRUH��
6XEMHFWV�ZLWK�FRQJUXHQW� OXPERSHOYLF�DOLJQPHQW��S ��������DQG�
ODUJH�3,��S ��������VKRZHG�UHGXFHG�LQFLGHQFH�RI�$6'��
Conclusions: %HWWHU� OXPERSHOYLF� FRQJUXLW\� DIWHU� LQGH[� VSLQDO�
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DOES PROVOCATIVE DISCOGRAPHY CAUSE CLINICALLY 
IMPORTANT INJURY TO THE LUMBAR INTERVERTEBRAL 
DISC? A TEN-YEAR MATCHED COHORT STUDY
Carragee E.1, Cuellar J.1, Herzog R.2, Carrino J.3, Hurwitz E.4

1Dept. of Orthopaedic Surgery, Stanford School of Medicine, 
Redwood City, CA; 2Allergy and Immunology, Dept. of Pediatrics, 
Weill Medical College of Cornell University, New York, New York; 
3Musculoskeletal Radiology, John’s Hopkins University Medical 
Center, Baltimore, MD; 4Dept. of Public Health Sciences, John A. 
Burns School of Medicine, University of Hawaii, Honolulu, USA

Introduction: 3URYRFDWLYH� GLVFRJUDSK\�� DQ� LQYDVLYH� GLDJQRVWLF�
SURFHGXUH�LQYROYLQJ�GLVF�SXQFWXUH�DQG�LQMHFWLRQ��LV�SXUSRUWHG�WR�
GHWHFW�GLVFRJHQLF�VRXUFHV�RI�EDFN�SDLQ� LQ�GLVFV�ZLWK�RWKHUZLVH�
XQUHPDUNDEOH� LPDJLQJ� ¿QGLQJV�� 7KH� FOLQLFDO� YDOLGLW\� DQG� XWLOLW\�
RI� WKLV� WHVW� LV�XQSURYHQ��'LVF�SXQFWXUH� LQ�H[SHULPHQWDO�VHWWLQJV�
FDQ� FDXVH� UDSLG�GLVF�GHJHQHUDWLRQ� LQ� DQLPDO� VWXGLHV��:KHWKHU�
WKLV� HIIHFW� RFFXUV� LQ� KXPDQV� H[SRVHG� WR� PRGHUQ� GLVFRJUDSK\�
LQMHFWLRQV�LV�XQNQRZQ�
Methods:� 6XEMHFWV� �Q�  � ���� ZLWKRXW� FXUUHQW� ORZ� EDFN� SDLQ�
SUREOHPV�ZHUH�UHFUXLWHG�WR�SDUWLFLSDWH�LQ�D�VWXG\�RI�GLVFRJUDSK\�
DW� WKH� /�� ±� 6�� GLVFV�� $� FORVHO\� PDWFKHG� FRQWURO� FRKRUW� ZDV�
VLPXOWDQHRXVO\� UHFUXLWHG� WR� XQGHUJR� WKH� HYDOXDWLRQ� H[FHSW� IRU�
GLVFRJUDSK\�LQMHFWLRQV��6XEMHFWV�ZHUH�IROORZHG�E\�VHULDO�SURWRFRO�
HYDOXDWLRQV� DW� ��� ��� �� DQG� ��� \HDUV� DIWHU� HQUROOPHQW�� ,QWHUYDO�
DQG� FXPXODWLYH� DGYHUVH� OXPEDU� VSLQH� HYHQWV� ZHUH� UHFRUGHG��
7KH� SULPDU\� RXWFRPHV� ZHUH� OXPEDU� GLVF� VXUJHU\� HYHQWV� DQG�
GLDJQRVWLF�LPDJLQJ��&7�RU�05,��HYHQWV�
Results:� 2I� HQUROOHG� ���� VXEMHFWV�� ��� GLVFRJUDSK\� VXEMHFWV�
FRPSOHWHG� WKH� EDVHOLQH� HYDOXDWLRQ�� DV� GLG� ��� RI� WKH� FRQWURO�
VXEMHFWV��$W� WHQ�\HDUV� IROORZ�XS����GLVFRJUDSK\�DQG����FRQWURO�
VXEMHFWV� FRPSOHWHG� DOO� LQWHUYDO� VXUYHLOODQFH� HYDOXDWLRQV�� 7KHUH�
ZHUH���� OXPEDU�VXUJHULHV� LQ� WKH�GLVFRJUDSK\�JURXS��FRPSDUHG�
ZLWK��� LQ� WKH�FRQWURO�JURXS��S� ��������.DSODQ�0HLHU�/RJ�5DQN�
7HVW��� 0HGLFDO� YLVLWV�� &7� DQG� 05,� H[DPLQDWLRQV� �S�  � �������
.DSODQ�0HLHU�/RJ�5DQN�7HVW���ZRUN�ORVV�DQG�SURORQJHG�EDFN�SDLQ�
HSLVRGHV�ZHUH�DOO�VWDWLVWLFDOO\�PRUH�IUHTXHQW�LQ�WKH�GLVFRJUDSK\�
JURXS�FRPSDUHG�WR�FRQWUROV�VXEMHFWV�
Conclusion:�'LVF�SXQFWXUH�DQG�LQMHFWLRQ��HYHQ�ZLWK�VPDOO�JDXJH�
QHHGOH� DQG� ORZ� SUHVVXUH� WHFKQLTXHV�� FDQ� FDXVH� VLJQL¿FDQW�
FOLQLFDO�GLVF�SUREOHPV�LQ�D�PLQRULW\�RI�H[SRVHG�VXEMHFWV�
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IS ADJACENT SEGMENT DEGENERATION (ASD) 
ASSOCIATED WITH PREEXISTING DISC DEGENERATION?
Jeon C.H., Chung N.S., Park D.Y., Hyun H.S., Kim J.H.
Dept. of Orthopaedic Surgery, Ajou University School of Medicine, 
Suwon, Republic of Korea

Introduction:� $OWKRXJK� WKH� DFFHOHUDWLRQ� RI� DGMDFHQW� GLVF�
GHJHQHUDWLRQ�VHHPHG�WR�EH�UHODWHG�ZLWK�OXPEDU�IXVLRQ��LW�UHPDLQV�
XQFOHDU�ZKHWKHU�$6'�LV�QHZO\�FUHDWHG�E\�IXVLRQ�RU�DJJUDYDWHG�
IURP� D� SUH�H[LVWLQJ� GLVHDVH�� :H� LQYHVWLJDWHG� WKH� FKDQJHV� RI�
LQWHUYHUWHEUDO�GLVF�KHUQLDWLRQ� �,'+��DQG�VSLQDO� VWHQRVLV� �66��DW�
DGMDFHQW�OHYHOV�LQ�DVVRFLDWLRQ�ZLWK�SUH�H[LVWLQJ�OHVLRQV��
Materials and Methods:� $� WRWDO� RI� ���� SDWLHQWV� ZKR� KDG�
XQGHUJRQH�VSLQDO�VXUJHU\��$/,)�����3/)�����GHFRPSUHVVLRQ�����
IRU�OXPEDU�GHJHQHUDWLYH�GLVHDVHV�DQG�KDG�WDNHQ�05,�DW�WKH�WLPH�
RI� LQGH[�WUHDWPHQW�DQG�DW� OHDVW���\HDU�IROORZ�XS�ZHUH�LQFOXGHG��
7KH� FKDQJHV�RI� ,'+�DQG�66�DW� WKH�DGMDFHQW� OHYHOV� RI� VXUJHU\�
ZHUH�H[DPLQHG�XVLQJ�UHSHDWHG�05,V�E\�WKUHH�GLIIHUHQW�REVHUYHUV��
$JH�� JHQGHU�� GXUDWLRQ�� W\SH� RI� VXUJHU\�� DQG� SUH�H[LVWLQJ� GLVF�
GHJHQHUDWLRQ�ZDV�DQDO\]HG� WR� LGHQWLI\� WKH� UHOHYDQW� ULVN� IDFWRUV�
IRU�WKH�FKDQJHV�RI�,'+�DQG�66��
Results:� 7KH�PHDQ� IROORZ�XS� GXUDWLRQ� ZDV� ����������PRQWKV�
�UDQJH����a����PRQWKV���1HLWKHU�GH�QRYR�RFFXUUHQFH�RI�,'+�DQG�
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FKDQJHV�RI�WKH�,9'V�LQ�WKLV�UDEELW�OXPEDU�DUWHU\�OLJDWLRQ�PRGHO�
Methods:� 1HZ� =HDODQG� :KLWH� UDEELWV� �Q ���� ZHUH� XVHG� LQ�
WKLV�VWXG\��8QGHU�JHQHUDO�DQHVWKHVLD�� WKH�DEGRPLQDO�DRUWD�ZDV�
H[SRVHG�DQG� WKH� WKLUG�DQG� IRXUWK� OXPEDU�DUWHULHV�ZHUH�GRXEOH�
OLJDWHG�XVLQJ�YDVFXODU�FOLSV��7KH�EORRG�ÀRZ�WR�WKH�/��/��GLVF��WKH�
FDXGDO�GLVF��ZDV� UHGXFHG�E\� OLJDWLRQ�RI� WKH� WKLUG� OXPEDU�DUWHU\�
DQG�WKDW�RI�WKH�/��/��GLVF�E\�OLJDWLRQ�RI�WKH�IRXUWK�OXPEDU�DUWHU\��
7KH�EORRG�ÀRZ�RI�WKH�/��/��GLVF�ZDV�OHVVHQHG�E\�OLJDWLRQ�RI�ERWK�
WKH�WKLUG�DQG�IRXUWK�OXPEDU�DUWHULHV��7KH�/��/��GLVF�ZDV�XVHG�DV�
WKH�FRQWURO��$W������DQG����ZHHNV�DIWHU�VXUJHU\��¿YH�UDEELWV�SHU�
JURXS� ZHUH� VDFUL¿FHG� DQG� SURFHVVHG� IRU� 7��PDSSLQJ� �VDJLWWDO�
����05,��DQG�KLVWRORJLFDO�DQDO\VHV�
Results:�$�VLJQL¿FDQW�UHGXFWLRQ�LQ�WKH�7��YDOXH�LQ�FDXGDO��ELODWHUDO�
DQG�FUDQLDO�GLVFV�ZDV�REVHUYHG�DW���DQG���ZHHNV�DIWHU�WKH�VXUJHU\��
FRPSDUHG� WR� WKH� FRQWURO� GLVFV�� +LVWRORJLFDOO\�� FRQGHQVDWLRQ� RI�
WKH�H[WUDFHOOXODU�PDWUL[�RI�WKH�QXFOHXV�SXOSRVXV�WLVVXH�ZDV�VHHQ�
�S������� 7KH� OLJDWLRQ� RI� OXPEDU� DUWHULHV� VLJQL¿FDQWO\� �S�������
DIIHFWHG�WKH�KLVWRORJLFDO�WRWDO�VFRUH�RI�FRUUHVSRQGLQJ�,9'V�
Discussion:� 7KH� UHVXOWV� RI� WKH� 05,� DQG� KLVWRORJLFDO� VWXGLHV�
VXJJHVW�WKDW�GLPLQLVKHG�ÀRZ�LQ�OXPEDU�DUWHULHV�DIIHFW�FKDQJHV�LQ�
WKH�H[WUDFHOOXODU�PDWUL[�PHWDEROLVP�RI�WKH�,9'�
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MULTIPARAMETRIC MAGNETIC RESONANCE IMAGING 
OF NORMAL AND DEGENERATIVE LUMBAR INTER-
VERTEBRAL DISCS
Kim M.1, Chan Q.1, Anthony M.P.1, Samartzis D.2, Cheung K.M.C.2,
Khong P.L.1

1Dept. of Diagnostic Radiology, University of Hong Kong, Hong 
Kong; 2Dept. of Orthopaedics & Traumatology, University of Hong 
Kong, Hong Kong

Introduction: 0DJQHWLF� UHVRQDQFH� LPDJLQJ� �05,�� KDV� EHHQ�
VKRZQ�WR�LPSURYH�WKH�GLDJQRVLV�DQG�PDQDJHPHQW�RI�SDWLHQWV�ZLWK�
LQWHUYHUWHEUDO� GLVF� �,9'�� UHODWHG� GLVRUGHUV�� 0XOWLSDUDPHWULF� 05,�
RIIHUV�WKH�SRVVLELOLW\�RI�QRQLQYDVLYHO\�DVVHVVLQJ�PXOWLSOH�DVSHFWV�
RI�SDWKRSK\VLRORJLFDO�SURFHVVHV�WKDW�H[LVW�VLPXOWDQHRXVO\��WKHUHE\�
IXUWKHU�DVVLVWLQJ� LQ�SDWLHQW� WUHDWPHQW�PDQDJHPHQW��7KH�SXUSRVH�
RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� FRUUHODWLRQ� EHWZHHQ� UHOD[DWLRQ�
SDUDPHWHUV� �7��UKR� DQG� 7���� GLIIXVLRQ� SURSHUWLHV� LQFOXGLQJ�
IUDFWLRQDO�DQLVRWURS\��)$��DQG�PHDQ�GLIIXVLYLW\��0'��PHDVXUHG�E\�
GLIIXVLRQ�WHQVRU�LPDJLQJ��'7,���DQG�GHJHQHUDWLYH�JUDGHV�LQ�KXPDQ�
,9'�EDVHG�RQ�7��ZHLJKWHG�05,�
Methods:� 7ZHQW\�RQH� VXEMHFWV� �PHDQ� DJH�  � ����� \HDUV�� DJH�
UDQJH� �������\HDUV��JHQGHU�����IHPDOHV�����PDOHV��ZLWK�QR�SULRU�
VSLQH� VXUJHU\� ZHUH� UHFUXLWHG�� 6DJLWWDO� 7��ZHLJKWHG�� 7��UKR�� 7���
)$�DQG�0'�05,�RI� WKH� OXPEDU�VSLQH�ZHUH�REWDLQHG�� �$OO� LPDJHV�
RI� WKH� OXPEDU�VSLQH�ZHUH�DFTXLUHG�XVLQJ�D��7�$FKLHYD�VFDQQHU��
+LJK�UHVROXWLRQ� 7��ZHLJKWHG� GLVFV� ZHUH� TXDOLWDWLYHO\� JUDGHG� E\�
WZR�VSLQH�VSHFLDOLVWV�LQ�FRQVHQVXV�DFFRUGLQJ�WR�6FKQHLGHUPDQ¶V�
FODVVL¿FDWLRQ��VFRUH�UDQJH����WR�����7��UKR��7���)$�DQG�0'�PDSV�
ZHUH�TXDQWLWDWLYHO\�DVVHVVHG�EDVHG�RQ�D�YR[HO�E\�YR[HO�EDVLV��
Results: %\� YLVXDO� LQVSHFWLRQ�� WKH� QXFOHXV� SXOSRVXV� �13�� DQG�
DQQXOXV� ¿EURVXV� �$)�� LQ� ,9'V� ZHUH� GLVWLQFWLYHO\� VHSDUDEOH� RQ�
WKH�DOO�TXDQWLWDWLYH�PDSV�ZKLOH�VRPH�RI�WKH�GLVFV�RQ�7��ZHLJKWHG�
LPDJHV�GLG�QRW�VKRZ�D�FOHDU�GLIIHUHQFH�EHWZHHQ�WKH�13�DQG�WKH�
$)�� 7KH� 6FKQHLGHUPDQ� JUDGHV� DQG� VXEMHFWV¶� DJH� VLJQL¿FDQWO\�
FRUUHODWHG� ZLWK� DOO� SDUDPHWHUV� �S��������� 8QLYDULDWH� DQDO\VLV�
GHPRQVWUDWHG�WKDW�7��UKR�FRUUHODWHG�VLJQL¿FDQWO\�ZLWK�0'�DQG�)$�
�U� �������DQG���������UHVSHFWLYHO\��S�������IRU�ERWK���4XDQWLWDWLYH�
7�� DOVR� FRUUHODWHG� VLJQL¿FDQWO\�ZLWK�0'� DQG� )$� �U�  � ������ DQG�
��������UHVSHFWLYHO\��S�������IRU�ERWK���,Q�DGGLWLRQ��7��UKR�VKRZHG�
VLJQL¿FDQW�FRUUHODWLRQ�ZLWK�TXDQWLWDWLYH�7���U� ��������S��������
Conclusions:� ,Q� WKLV� VWXG\�� ZH� SHUIRUPHG� TXDQWLWDWLYH�
PXOWLSDUDPHWULF� 05,� WR� LQYHVWLJDWH� LWV� VHQVLWLYLW\� WR� FKDQJHV� LQ�
WLVVXH�PLFURVWUXFWXUH�RI� in vivo KXPDQ� OXPEDU� ,9'V��2XU� UHVXOWV�
VXJJHVW� WKDW� HDFK� LPDJLQJ� SDUDPHWHU� PD\� DWWULEXWH� GLIIHUHQW�
VHQVLWLYLW\�WR�WLVVXH�SURSHUWLHV�

IXVLRQ� OHG� WR�EHWWHU�FOLQLFDO�DQG�UDGLRORJLFDO�RXWFRPHV��3DWLHQWV�
ZLWK� ODUJH� 3,� PLJKW� EH� DGYDQWDJHRXV� EHFDXVH� RI� LQFUHDVHG�
FDSDFLW\� RI� VDJLWWDO� FRPSHQVDWLRQ� IRU� VXERSWLPDO� DOLJQPHQW� DW�
IXVHG�VHJPHQW��
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SPINE CURVATURE IS HERITABLE AND ASSOCIATED WITH 
DISC DEGENERATION
Williams F.M.K., Osei-Boredom D.C., Popham M., MacGregor 
A.J., Spector T.D.
Dept. of Twin Research and Genetic Epidemiology, King’s 
College London, UK

Introduction/Aim: 'HJHQHUDWLYH�VSRQG\ORVLV��'6��LV�FRPPRQ�LQ�
PLGGOH�DJH�DQG�HOGHUO\�DQG�� LI� VHYHUH��PD\� OHDG� WR� UHVSLUDWRU\�
FRPSURPLVH� DQG� DEGRPLQDO� FRQWHQW� FURZGLQJ�� /XPEDU� GLVF�
GHJHQHUDWLRQ��/''��LV�NQRZQ�WR�EH�KHULWDEOH�EXW�WKH�UHODWLRQVKLS�
ZLWK�VSLQH�FXUYDWXUH�LV�XQFOHDU��:H�SHUIRUPHG�DQ�05�DQG�SODLQ�
UDGLRJUDSK� VWXG\� RQ� ZHOO� FKDUDFWHULVHG� WZLQV� �ZZZ�WZLQVXN�
DF�XN��NQRZQ�WR�EH�UHSUHVHQWDWLYH�RI�WKH�JHQHUDO�SRSXODWLRQ�
Materials and Methods: 6DJLWWDO� 05� LPDJHV� ZHUH� FRGHG�
IRU� /''�RQ�D� ��SRLQW� VFDOH� RYHU� �� VXESKHQRW\SHV�� GLVF� VLJQDO�
LQWHQVLW\�� GLVF� KHLJKW�� DQWHULRU� RVWHRSK\WHV� DQG� GLVF� EXOJH�
DQG�VXPPHG�RYHU� WKH��� OXPEDU�GLVFV� WR�JLYH�D�VXPPDU\�/''�
VFRUH��:H�GHWHUPLQHG�WKH�DQJOH�RI�OXPEDU�ORUGRVLV�DQG�WKRUDFLF�
N\SKRVLV�� XVLQJ� 6SLQHYLHZ70� VRIWZDUH� DSSOLHG� WR� ODWHUDO� ORQJ�
VSLQH�UDGLRJUDSKV�WDNHQ�DW�WKH�VDPH�WLPH�DV�05,��7ZLQV�KDYLQJ�
YHUWHEUDO� IUDFWXUH� ZHUH� H[FOXGHG�� $� FODVVLFDO� WZLQ� VWXG\� ZDV�
SHUIRUPHG�WR�GHWHUPLQH�WKH�UHODWLYH�FRQWULEXWLRQV�RI�JHQHWLF�DQG�
HQYLURQPHQWDO�IDFWRUV�WR�VSLQH�FXUYDWXUH�
Results:&RPSOHWH�SKHQRW\SH�GDWD�ZHUH�DYDLODEOH�RQ�����IHPDOH�
WZLQV������PRQR]\JRWLF��0=��DQG�����GL]\JRWLF��'=��WZLQV��0HDQ�
DJH�ZDV������\HDUV��UDQJH�����±�������DJH�ZDV�DVVRFLDWHG�ZLWK�
LQFUHDVLQJ�OXPEDU�ORUGRVLV�DQG�WKRUDFLF�N\SKRVLV��7KH�$(�PRGHO�
�FRPSULVLQJ�DGGLWLYH�JHQHWLF�DQG�XQLTXH�HQYLURQPHQWDO� IDFWRUV��
ZDV� WKH� PRVW� VXLWDEOH� PRGHO� IRU� ERWK� FXUYHV� �E\� WKH� $NDLNH�
LQIRUPDWLRQ� FULWHULRQ���+HULWDELOLW\� HVWLPDWH� � ���� ��������� IRU�
OXPEDU� ORUGRVLV��DQG��������������IRU�WKRUDFLF�N\SKRVLV��$IWHU�
DGMXVWLQJ� IRU� DJH� DQG� %0,�� OXPEDU� ORUGRVLV� ZDV� VLJQL¿FDQWO\�
DVVRFLDWHG�ZLWK�D�QXPEHU�RI�IHDWXUHV�RI�/''�LQFOXGLQJ�GLVF�VLJQDO�
LQWHQVLW\�DQG�RVWHRSK\WHV�
Discussion: /XPEDU� ORUGRVLV� DQG� WKRUDFLF� N\SKRVLV� RI� WKH� VSLQH�
KDYH� FRQVLGHUDEOH� KHULWDEOH� FRPSRQHQW�� )XUWKHUPRUH�� OXPEDU�
ORUGRVLV�LV�VLJQL¿FDQWO\�DVVRFLDWHG�ZLWK�PDQ\�RI�WKH�IHDWXUHV�RI�/''�
Conclusion: 7KDW� WKH� VSLQH� FXUYHV� WKHPVHOYHV� DUH� KHULWDEOH�
VXJJHVWV� WKDW� D� VHDUFK� IRU� LQGLYLGXDO� JHQH� YDULDQWV� LQÀXHQFLQJ�
FXUYH�ZRXOG�EH�D� UHDVRQDEOH�QH[W�VWHS��7KLV�ZRXOG� LQIRUP� WKH�
ELRORJ\�XQGHUO\LQJ� WKH�QRUPDO�GHJHQHUDWLYH�SURFHVV�DQG�PLJKW�
WKURZ�OLJKW�RQ�WKH�SDWKRORJ\�RI�RWKHU�VFROLRWLF�FRQGLWLRQV�
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LIGATION OF LUMBAR ARTERIES INDUCES 
EXTRACELLULAR MATRIX CHANGES IN INTERVERTEBRAL 
DISCS AS SHOWN BY MRI T2-MAPPING AND HISTOLOGY
Imanishi T., Akeda K., Obata S., Sudo A.
Dept. of Orthopaedic Surgery, Mie University Graduate School of 
Medicine, Mie, Japan

Introduction/Aim:�7KH� LQWHUYHUWHEUDO� GLVF� �,9'�� LV� VXSSOLHG�E\�
FDSLOODULHV� DULVLQJ� LQ� WKH� YHUWHEUDO� ERGLHV� DQG� SHQHWUDWLQJ� WKH�
VXEFKRQGUDO� ERQH�� :H� K\SRWKHVL]HG� WKDW� UHGXFLQJ� WKH� EORRG�
VXSSO\�WR�WKH�OXPEDU�VSLQH�FDXVHV�PLFUR�HQYLURQPHQWDO�FKDQJHV�
ZLWKLQ� WKH� OXPEDU� ,9'��:H�SUHYLRXVO\� UHSRUWHG� WKDW�GLPLQLVKHG�
ÀRZ� LQ� WKH� OXPEDU� DUWHULHV� FUHDWHG� FKDQJHV� LQ�05,�7�� YDOXHV�
LQ�FRUUHVSRQGLQJ� ,9'V� LQ�D� UDEELW� OXPEDU�DUWHU\� OLJDWLRQ�PRGHO��
7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�HYDOXDWH�05,�DQG�KLVWRORJLFDO�
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6WHSZLVH� PXOWLSOH� ORJLVWLF� UHJUHVVLRQ� ZDV� XVHG� WR� LGHQWLI\�
SUHGLFWRUV�
Results:� �¶�����¶���� ������ LQGLYLGXDOV� FRPSOHWHG� WKH�
TXHVWLRQQDLUH���¶����������UHSRUWHG�FXUUHQW�/%3������������RI�
ZKLFK�KDG�VRXJKW�FDUH�� ,Q�XQLYDULDWH�DQDO\VHV��VH[��DJH��SDLQ�
LQWHQVLW\��SDLQ�IUHTXHQF\��%%4��OLPLWDWLRQV�LQ�HYHU\GD\�DFWLYLWLHV��
)$%4�DFWLYLW\�DQG�)$%4�ZRUN�VFRUHV�ZHUH�DOO�VLJQL¿FDQWO\�UHODWHG�
WR�FDUH�VHHNLQJ��DOO�S��������,Q�PXOWLSOH�UHJUHVVLRQ��FXUUHQW�SDLQ�
�25� ����&,�� ������ ��������������� S� ���������� OLPLWDWLRQV� LQ�
HYHU\GD\�DFWLYLWLHV��25����������������������S� �������� IHPDOH�
JHQGHU� �25� ����� ������������� S �������� DQG� KLJK� )$%4�ZRUN�
VFRUHV����������������������S �������FRQWULEXWHG�VLJQL¿FDQWO\�WR�
WKH�¿QDO�PRGHO�
Conclusions:�³,QDSSURSULDWH´��QHJDWLYH��EHOLHIV�ZHUH�DVVRFLDWHG�
ZLWK� LQFUHDVHG�FDUH�VHHNLQJ�� HYHQ�ZKHQ�FRQWUROOLQJ� IRU� FXUUHQW�
SDLQ�� OLPLWDWLRQV� LQ�HYHU\GD\�DFWLYLWLHV�DQG�JHQGHU��(GXFDWLRQDO�
LQWHUYHQWLRQV� KDYH� SUHYLRXVO\� EHHQ� VKRZQ� WR� LQÀXHQFH� EHOLHIV�
DQG�PD\�UHSUHVHQW�D�XVHIXO�PHDQV�RI�UHGXFLQJ�WKH�GHPDQG�RQ�
RXU�KHDOWKFDUH�V\VWHPV�DVVRFLDWHG�ZLWK�/%3�
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CONSIDERABLE LONG TERM REDUCTION OF PAIN AND 
HEALTHCARE USE IN PATIENTS WITH CHRONIC LOW BACK 
PAIN AFTER A SHORT INTENSIVE PAIN MANAGEMENT 
PROGRAM
van Hooff M.L.1, Horsting P.2, O’Dowd J.3, de Kleuver M.2, van 
Lankveld W.1, van Limbeek J.1

1Research Development & Education, Sint Maartenskliniek, 
Nijmegen; 2Dept. of Orthopaedics, Sint Maartenskliniek, 
Nijmegen, The Netherlands; 3The RealHealth Institute, London, UK 

Introduction: :KLOH� FRJQLWLYH� EHKDYLRUDO� LQWHUYHQWLRQV� DUH�
HIIHFWLYH�LQ�WUHDWLQJ�SDWLHQWV�ZLWK�&KURQLF�/RZ�%DFN�3DLQ��&/%3�,
WKH�UHSRUWHG�HIIHFWV�DUH�VPDOO�DQG�VKRUW�OLYHG.
Aim: 7R� HYDOXDWH� WKH� ��\HDU� UHVXOWV� RI� DQ� LQWHQVLYH�� FRJQLWLYH�
EHKDYLRUDO� SDLQ�PDQDJHPHQW� SURJUDP� IRU� SDWLHQWV� ZLWK� &/%3��
0RUHRYHU�� WR� FRPSDUH� WKH� ��\HDU� UHVXOWV� ZLWK� EHVW� DYDLODEOH�
HYLGHQFH�LQ�VSLQDO�VXUJHU\��DQG�UHKDELOLWDWLRQ�SURJUDPV2�
Patients and Methods: 7KH� ��ZHHN� UHVLGHQWLDO� SURJUDP�
ZDV� FRQGXFWHG� LQ� FROODERUDWLRQ� ZLWK� RUWKRSHGLF� VXUJHRQV�
DQG� HYDOXDWHG� LQ� D� FRKRUW� VWXG\��$VVHVVPHQWV�� EDVHOLQH�� HQG�
RI� SURJUDP�� �� PRQWK�� �� DQG� ��\HDU� IROORZ�XS�� 2XWFRPHV��
IXQFWLRQLQJ��TXDOLW\�RI�OLIH��4R/���DQG�SDLQ��+HDOWKFDUH�LQGLFDWRUV��
DV�PHDVXUHG�DW�EDVHOLQH�DQG�DW���\HDU�IROORZ�XS��DQDOJHVLF�XVH�
DQG� YLVLWV� KHDOWKFDUH� SURYLGHUV�� $QDO\VHV�� FKDQJHV� RYHU� WLPH�
RQ� RXWFRPHV� XVLQJ� UHSHDWHG� PHDVXUHV� PDQRYD�� (IIHFW� VL]HV�
�&RKHQ¶V� d��� SHUFHQWDJHV� UHDFKLQJ� PLQLPDO� FOLQLFDO� LPSRUWDQW�
GLIIHUHQFH��0&,'���DQG�SHUFHQWDJHV�RI�LPSURYHPHQW�LQ�LQGLFDWRUV�
RI� KHDOWKFDUH� XVH� ZHUH� FDOFXODWHG�� 7R� FRPSDUH� ZLWK� OLWHUDWXUH�
UHODWLYH�UDWHV�RI�WUHDWPHQW�LPSURYHPHQW��6WDQGDUGL]HG�0RUELGLW\�
5DWLRV��605���ZHUH�FRPSXWHG�
Results: 2I�WKH�����SDWLHQWV��EDVHOLQH�DYHUDJH�&/%3�GXUDWLRQ�
���\HDUV����������FRPSOHWHG�WKH���\HDU�DQG���������WKH���\HDU�
IROORZ�XS��)RU�DOO�RXWFRPHV� LPSURYHPHQW� LPPHGLDWHO\�DIWHU� WKH�
SURJUDP� ZDV� PDLQWDLQHG�� /DUJH� HIIHFW� VL]HV� ZHUH� IRXQG� IRU�
IXQFWLRQLQJ��d �����DQG�4R/��d ������DQG�PRUH�WKDQ�����UHDFKHG�
SUHVHW�0&,'��+HDOWKFDUH� XVH� UHGXFHG�� DW� EDVHOLQH� DOO� SDWLHQWV�
FRQVXOWHG�WKHLU�JHQHUDO�SUDFWLWLRQHU�DQG�PHGLFDO�VSHFLDOLVW�DW�OHDVW�
RQFH��ZKHUHDV�DW�IROORZ�XS�����UHSRUWHG�QR�YLVLWV�WR�KHDOWKFDUH�
SURYLGHUV�� $QDOJHVLF� XVH� GHFUHDVHG�� DQG� ZRUN� SDUWLFLSDWLRQ�
LQFUHDVHG� IURP����� WR������$Q�605�RI����� �VSLQDO� VXUJHU\��
DQG�������UHKDELOLWDWLRQ�SURJUDP��ZDV�FDOFXODWHG�
Conclusion: ([FHOOHQW� DQG� FRQVLVWHQW� UHVXOWV� DUH� VKRZQ� LQ�
&/%3�SDWLHQWV�ZKR�SDUWLFLSDWHG�LQ�WKLV�LQWHQVLYH�SURJUDP��7KH\�
LPSURYHG�JUHDWO\� LQ� IXQFWLRQLQJ��SDLQ�DQG�4R/��+HDOWKFDUH�XVH�
GHFUHDVHG�VXEVWDQWLDOO\�DQG�PRVW�RI�WKH�SDWLHQWV�DUH�DW�ZRUN��,Q�
DGGLWLRQ��WKH�VWXG\�UHVXOWV�DUH�FRPSDUDEOH�ZLWK�UHVXOWV�RI�VSLQDO�
VXUJHU\�DQG�EHWWHU�WKDQ�OHVV�LQWHQVLYH�UHKDELOLWDWLRQ�SURJUDPV�
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IS OVERWEIGHT ASSOCIATED WITH LOW BACK PAIN IN 
ADOLESCENCE?
Mikkonen P.¹, Laitinen J.2, Remes J.3, Tammelin T.4, Taimela S.5,
Zitting P.6, Korpelainen R.6,7, Karppinen J.1,2

¹Dept. of Physical and Rehabilitation Medicine, University of 
Oulu, Oulu; ²Promotion of Work Ability and Health, Finnish 
Institute of Occupational Health, Oulu; 3Statistical Services, 
Finnish Institute of Occupational Health, Oulu; 4LIKES Research 
Center for Sport and Health Sciences, Jyväskylä; 5Dept. of 
Public Health, University of Helsinki, Helsinki; 6Institute of Health
Sciences, University of Oulu, Oulu; 7Diaconess Institute of Oulu, 
Oulu, Finland

Introduction:7KH�DVVRFLDWLRQ�EHWZHHQ�REHVLW\�DQG�ORZ�EDFN�SDLQ�
�/%3�� LV�D�FRQWHQWLRXV� LVVXH��:H�HYDOXDWHG�ZKHWKHU�SHUVLVWHQW�
RYHUZHLJKW� LQFUHDVHV� WKH� ULVN� RI� /%3� DPRQJ� DGROHVFHQWV� LQ� D�
SURVSHFWLYH�VHWWLQJ�
Material and Methods: 7KH� VWXG\� SRSXODWLRQ�� WKH� 2XOX� %DFN�
6WXG\��ZDV�GUDZQ�IURP�WKH�1RUWKHUQ�)LQODQG�%LUWK�&RKRUW�������
7KH� ¿QDO� VWXG\� VDPSOH� LQ� WKH� DQDO\VLV� RI� ERG\� PDVV� LQGH[�
�%0,�� LQFOXGHG� ������ DGROHVFHQWV� ����� IHPDOHV��� 7KH� FOLQLFDO�
VXEFRKRUW� RI� ���� VXEMHFWV� ����� IHPDOHV�� ZDV� XVHG� LQ� WKH�
DQDO\VLV�RI�ZDLVW�FLUFXPIHUHQFH��:&��DQG�ERG\�DGLSRVH� WLVVXH�
SHUFHQWDJH��IDW�����7KH�DUHD�XQGHU�WKH�FXUYH��$8&��PHWKRG�ZDV�
XVHG�WR�DVVHVV�%0,�IURP���WR����\HDUV�DQG�IURP����WR����\HDUV��
DQG�:&�IURP����WR����\HDUV��)DW���ZDV�DVVHVVHG�DW����\HDUV��
7KH�DVVRFLDWLRQ�RI� WKHVH�PHDVXUHV�ZLWK�/%3�GXULQJ�WKH�SDVW���
PRQWKV� ZDV� HYDOXDWHG� VHSDUDWHO\� IRU� LQFLGHQW� �UHSRUWLQJ� /%3�
DW����EXW�QRW�DW����\HDUV��DQG�SHUVLVWHQW�/%3��UHSRUWLQJ�/%3�DW�
ERWK�WLPH�SRLQWV���5HODWLYH�ULVNV��55��DQG�WKHLU�����FRQ¿GHQFH�
LQWHUYDOV� �����&,��ZHUH�DGMXVWHG� IRU�VPRNLQJ��SK\VLFDO�DFWLYLW\�
DQG�IDPLO\¶V�VRFLRHFRQRPLF�VWDWXV�DW����\HDUV�DQG�VWUDWL¿HG�E\�
JHQGHU�
Results: %0,�IURP����WR����\HDUV��EXW�QRW�IURP���WR����\HDUV��ZDV�
DVVRFLDWHG�ZLWK�LQFLGHQW�/%3��55������SHU���NJ�Pë������&,������
������DPRQJ�IHPDOHV�EXW�QRW�DPRQJ�PDOHV��$PRQJ�PDOHV��RQO\�
:&�ZDV�DVVRFLDWHG�ZLWK�LQFLGHQW�/%3��55������SHU���FP������&,�
������������2YHUZHLJKW�ZDV�QRW�DVVRFLDWHG�ZLWK�SHUVLVWHQW�/%3�
Conclusion: 2YHUZHLJKW�VHHPV�WR�EH�DVVRFLDWHG�ZLWK� LQFLGHQW�
/%3� LQ�DGROHVFHQFH�DOWKRXJK� WKHUH�DUH�GLVVLPLODULWLHV�EHWZHHQ�
JHQGHUV��
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BELIEFS INFLUENCE PATIENTS’ CARE-SEEKING 
BEHAVIOUR FOR LOW BACK PAIN
Mannion A.F.1, Tamcan O.2, Eisenring C.3, Horisberger B.3,
Mueller U.2, Elfering A.4

1Spine Center, Schulthess Klinik, Zürich; 2Institute for Evaluative 
Research in Orthopaedic Surgery, University of Berne;
3Winterthur Institute of Health Economics, Zurich University of 
Applied Sciences, Winterthur; 4Institute of Psychology, University 
of Berne, Berne, Switzerland

Introduction: 1RW�DOO�SHRSOH�VXIIHULQJ�ZLWK�ORZ�EDFN�SDLQ��/%3��
VHHN� FDUH� IRU� WKHLU� SUREOHP�� 3DLQ� LQWHQVLW\� DSSHDUV� WR� EH� D�
FRQVLVWHQW�SUHGLFWRU�RI�FDUH�VHHNLQJ�EHKDYLRXU��EXW�DFFRXQWV�IRU�
RQO\�VRPH�RI� WKH�YDULDQFH��ZH�K\SRWKHVLVHG� WKDW�EHOLHIV�DERXW�
EDFN�SDLQ�PD\�H[SODLQ�VRPH�RI�WKH�UHPDLQLQJ�YDULDQFH�
Methods: $� TXHVWLRQQDLUH�ERRNOHW� ZDV� PDLOHG� WR� D� UDQGRP�
VDPSOH� RI� �¶���� LQGLYLGXDOV� SDUWLFLSDWLQJ� LQ� DQ� HSLGHPLRORJLFDO�
VWXG\�RI�PXVFXORVNHOHWDO� KHDOWK�� ,W� FRQWDLQHG�� WKH�%DFN�%HOLHIV�
4XHVWLRQQDLUH��%%4���WKH�)HDU�$YRLGDQFH�%HOLHIV�4XHVWLRQQDLUH�
�)$%4��DFWLYLW\�UHODWHG�DQG�ZRUN�UHODWHG�VFDOHV���DQG�TXHVWLRQV�
DERXW�VRFLRGHPRJUDSKLFV��/%3�FKDUDFWHULVWLFV�DQG�/%3�UHODWHG�
FDUH�VHHNLQJ� LQ� WKH� ODVW�PRQWK� �³\HV´�  � YLVLW� WR� VSHFLDOLVW�� *3��
SK\VLRWKHUDSLVW�� RU� RWKHU� SUDFWLWLRQHU�� ³QR´�  � QRQH� RI� WKHVH���
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���� )DLUEDQN� -�� *ZLO\P� 6(�� )UDQFH� -&�� 'DIIQHU� 6'�� 'HWWRUL� -��
+HUPVPH\HU��$QGHUVVRQ�*��������7KH�UROH�RI�FODVVL¿FDWLRQ�RI�FKURQLF�
ORZ�EDFN�SDLQ��6SLQH���6��6���6��
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THE EFFECT OF REQUIRED PHYSIATRIST CONSULTATION 
ON SURGERY RATES FOR BACK PAIN
Fox J.1, Haig A.J.2, Todey B.1, Challa S.1

1Priority Health, Grand Rapids; 2Dept. of Physical Medicine and 
Rehabilitation, University of Michigan, Ann Arbor, USA

Introduction/Aims: 6SLQH� VXUJHU\� UDWHV� DUH� KLJKO\� YDULDEOH�
E\�UHJLRQ�DQG�DUH� LQFUHDVLQJ�ZLWKRXW�HYLGHQFH�RI�D�FRQFRUGDQW�
GHFUHDVH� LQ� WKH� EXUGHQ� RI� GLVHDVH�� (IIRUWV� WR� FXUE� PLVXVH� RI�
VXUJHU\�KDYH�QRW�VKRZQ�ODUJH�FKDQJHV��HVSHFLDOO\�DFURVV�GLIIHUHQW�
SURYLGHU�JURXSV��$V�QRQVXUJLFDO�VSLQH�H[SHUWV��SK\VLDWULVWV�PLJKW�
SURYLGH�SDWLHQWV�ZLWK�D�GLIIHUHQW�SHUVSHFWLYH�RQ�WUHDWPHQW�RSWLRQV���
7KLV�VWXG\�ZDV�GHYHORSHG�WR�GHWHUPLQH�ZKHWKHU�DQ�LQVXUHU�UXOH�
UHTXLULQJ� SK\VLDWULVW� FRQVXOWDWLRQ� EHIRUH� QRQ�XUJHQW� VXUJLFDO�
FRQVXOWDWLRQ�ZRXOG�DIIHFW�VXUJHU\�UHIHUUDOV�DQG�VXUJHU\�UDWHV�
Methods:� 7KLV� ZDV� D� SURVSHFWLYH� LQWHUYHQWLRQDO� WULDO� DFURVV�
PXOWLSOH�KHDOWKFDUH�V\VWHPV��,Q������DQ�LQVXUHU�UHTXLUHG�SDWLHQWV�
ZLWK�QRQ�XUJHQW�VSLQH�VXUJLFDO�FRQVXOWDWLRQV�LQ�:HVWHUQ�0LFKLJDQ��
86$�WR�¿UVW�KDYH�D�VLQJOH�YLVLW�ZLWK�D�SK\VLDWULVW��ZKR�UHFHLYHG�
H[WUD� FRPSHQVDWLRQ� IRU� WKH� DVVHVVPHQW�� 6XUJLFDO� FRQVXOWDWLRQ�
DQG� VXUJLFDO� UDWHV� ZHUH� FRPSDUHG� EHWZHHQ� ����±����� DQG�
����±������$Q�DXWRPDWHG�WHOHSKRQH�VXUYH\�RI�SDWLHQWV�ZKR�KDG�
EHHQ�HYDOXDWHG�E\�SK\VLDWULVWV�ZDV�SHUIRUPHG�WR�DVVHVV�SDWLHQW�
VDWLVIDFWLRQ���
Results:�$IWHU� LQWHUYHQWLRQ�� SK\VLDWU\� UHIHUUDOV� LQFUHDVHG� �����
VXUJLFDO�UHIHUUDOV�GHFUHDVHG������DQG�WKH�WRWDO�QXPEHU�RI�VSLQH�
RSHUDWLRQV�GURSSHG������ZLWK�FRQFRPLWDQW�GHFUHDVH�LQ�DGYDQFHG�
LPDJLQJ� ��������� DQG� VSLQH� FDUH� FRVW� SHU� LQVXUHG� SHUVRQ�
����������:KLOH�VSLQDO� IXVLRQ� UDWHV�GURSSHG�� WKH�SHUFHQWDJH�RI�
IXVLRQ�RSHUDWLRQV� LQFUHDVHG� IURP����� WR�����RI�DOO� VXUJHULHV��
1R� VLJQL¿FDQW� FKDQJH� LQ� VSLQDO� LQMHFWLRQV� RU� (0*� WHVWLQJ�ZDV�
IRXQG��DQG�VLPLODU�FKDQJHV�ZHUH�IRXQG�IRU�SK\VLDWULVWV�HPSOR\HG�
E\�SUDFWLFHV�ZLWK�VXUJHRQV�YV��LQGHSHQGHQW�SK\VLDWULVWV��2I�����
SDWLHQWV� VXUYH\HG� ����� UHVSRQVH� UDWH��� ���� ZHUH� VDWLV¿HG�
RU� YHU\� VDWLV¿HG� ZLWK� WKH� SK\VLDWU\� FRQVXOWDWLRQ�� 2QO\� ���� RI�
SDWLHQWV�ZKR�KDG�SUHYLRXV�VSLQH�VXUJHU\�ZHUH�VDWLV¿HG��$OWKRXJK�
VXUJLFDO�UDWHV�GHFUHDVHG�DW�DOO�UHJLRQDO�KRVSLWDOV�DQG�DOO�VXUJLFDO�
JURXSV��WKHUH�ZHUH�VXEVWDQWLDO�VKLIWV�LQ�PDUNHW�VKDUH�
Discussion/Conclusion: 0DQGDWRU\� SK\VLDWULVW� FRQVXOWDWLRQ�
SULRU�WR�VXUJLFDO�FRQVXOWDWLRQ�UHVXOWHG�LQ�GHFUHDVHG�VXUJLFDO�UDWHV�
DQG�EDFN�SDLQ�FRVW��ZLWK�FRQWLQXHG�SDWLHQW�VDWLVIDFWLRQ��DFURVV�D�
ODUJH�UHJLRQ���

References:
���� �)DLUEDQN� -��� )URVW� +��� :LOVRQ�0DF'RQDOG� -�� HW� DO�� 5DQGRPLVHG�

FRQWUROOHG� WULDO� WR� FRPSDUH� VXUJLFDO� VWDELOLVDWLRQ� RI� WKH� OXPEDU�
VSLQH� ZLWK� DQ� LQWHQVLYH� UHKDELOLWDWLRQ� SURJUDPPH� IRU� SDWLHQWV�
ZLWK�FKURQLF�ORZ�EDFN�SDLQ��WKH�05&�VSLQH�VWDELOLVDWLRQ�WULDO��BMJ
��������������

���� �6PHHWV�5�-���9ODH\HQ�-�:���+LGGLQJ�$���.HVWHU�$�'���YDQ�GHU�+HLMGHQ�
*�-��� .QRWWQHUXV� -�$�� ������� &KURQLF� ORZ� EDFN� SDLQ�� SK\VLFDO�
WUDLQLQJ��JUDGHG�DFWLYLW\�ZLWK�SUREOHP�VROYLQJ�WUDLQLQJ��RU�ERWK"�7KH�
RQH�\HDU� SRVW�WUHDWPHQW� UHVXOWV� RI� D� UDQGRPL]HG� FRQWUROOHG� WULDO��
Pain��������������

O212

SUBGROUPING PATIENTS WITH CHRONIC LOW BACK PAIN 
van Hooff M.L.1, de Kleuver M.2, van Lankveld W.1, van Limbeek J.1
1Research Development & Education, Sint Maartenskliniek, 
Nijmegen; 2 Dept. of Orthopaedics, Sint Maartenskliniek, 
Nijmegen, The Netherlands 

Introduction: &KURQLF� /RZ� %DFN� 3DLQ� �&/%3�� LV� DPRQJ� WKH�
PRVW�FRPPRQ�FRPSODLQWV�ZK\�SDWLHQWV�YLVLW�D�VSLQH�VXUJHRQ��)RU�
VXUJHRQV�LW� LV�D�FKDOOHQJH�WR�LGHQWLI\�HWLRORJ\�DQG�WR�LPSOHPHQW�
DQ� DGHTXDWH� WUHDWPHQW� SODQ� IRU��7KHUHIRUH�� JXLGHOLQHV���� DQG� D�
UHFHQWO\� SXEOLVKHG� V\VWHPDWLF� UHYLHZ�� UHFRPPHQG� WR� GHYHORS�
D� V\VWHP� WKDW� KHOSV� WR� GLUHFW� ERWK� VXUJLFDO� DQG� QRQVXUJLFDO�
LQWHUYHQWLRQV�
Aim: 7R�GHYHORS�D�JXLGHOLQH�IRU�VSLQH�VXUJHRQV�WR�GHFLGH�ZKLFK�
SDWLHQWV�ZLWK�&/%3�VKRXOG�EH�VHHQ� LQ�FOLQLF��DQG�VXEVHTXHQWO\�
ZKLFK�SDWLHQWV�VKRXOG�EH�FRQVLGHUHG�IRU�DQ�LQYDVLYH�RU�IRU�QRQ�
LQYDVLYH�LQWHUYHQWLRQ��
Patients and Methods: $�IRUPDO�FRQVHQVXV�PHWKRG��0RGL¿HG�
'HOSKL�SURFHGXUH�� LQ� �� VWHSV� ZDV� SHUIRUPHG� WR� VHOHFW� FOLQLFDO�
UHOHYDQW� LWHPV� IRU� WKH� GHFLVLRQ� WRRO�� ����%DVHG� RQ� OLWHUDWXUH� DOO�
LWHPV� SUHGLFWLQJ� �SHUVLVWHQW�� &/%3� ZHUH� OLVWHG� DQG� OHYHOV� RI�
HYLGHQFH�ZHUH�DVVLJQHG�� ��	��� ,Q� WZR�HPDLO�URXQGV�ZLWK�VSLQH�
VXUJHRQV�� DQHVWKHVLRORJLVWV�� UKHXPDWRORJLVWV�� UHKDELOLWDWLRQ�
SK\VLFLDQV�� SK\VLFDO� WKHUDSLVWV�� SV\FKRORJLVWV� �Q

total
 � ���� WKH�

LWHPV�ZHUH�HYDOXDWHG�RQ�FOLQLFDO�LPSRUWDQFH������,Q�D�FRQVHQVXV�
PHHWLQJ�WKH�OLVW�ZDV�¿QDOL]HG�DQG�D�IUDPHZRUN�ZLWK�DUUDQJHPHQW�
RI� LWHPV� LQ� GRPDLQV�ZDV� FRQVWUXFWHG�� ,Q� HYHU\�'HOSKL�URXQG� D�
FXW�RII�RI������IRU�DFFHSWDQFH�RI�DQ�LWHP�ZDV�VHW�LQ�DGYDQFH��
Results: %DVHG� RQ� WKH� 'HOSKL�PHWKRG�� ¿YH� GRPDLQV�
�VRFLRGHPRJUDSKLF�� SDLQ�� VRPDWLF� >UHG� ÀDJV@�� SV\FKRORJLFDO�
>\HOORZ�ÀDJV@�DQG�IXQFWLRQLQJ�	�TXDOLW\�RI�OLIH��ZHUH�LGHQWL¿HG��DQG�
���RI�WKH�LQLWLDO����LWHPV������ZHUH�LQFOXGHG��:LWK�WKHVH�LWHPV�
D� TXHVWLRQQDLUH� ZDV� GHYHORSHG�� LQFOXGLQJ� D� &OLQLFDO� 'HFLVLRQ�
*XLGHOLQHBYHUVLRQ�����ZKLFK�LV�UHOHYDQW�IRU�GHFLVLRQ�PDNLQJ�DQG�
FKRLFH� RI� LQWHUYHQWLRQ�� 7KH� TXHVWLRQQDLUH� LV� QRZ� LPSOHPHQWHG�
ZHE�EDVHG� LQ� WKH� SDWLHQW�EDVHG� WRRO� RI� WKH� 6ZHGLVK� 6SLQH�
5HJLVWHU���
Conclusion: 7KLV�LV�WKH�¿UVW�TXHVWLRQQDLUH�DQG�FOLQLFDO�GHFLVLRQ�
JXLGHOLQH�DYDLODEOH��FUHDWHG�ZLWK�D�ULJRURXV�VFLHQWL¿F�EDVLV�WKDW�LV�
GHVLJQHG�IRU�SDWLHQW�WULDJH��:H�ZLOO�SUHVHQW�WKH�TXHVWLRQQDLUH�DW�
6SLQHZHHN��:H�H[SHFW�WKDW�WKLV�UHODWLYHO\�VLPSOH�WRRO��EDVHG�RQ�
YDOLGDWHG�TXHVWLRQQDLUHV�DQG�FXUUHQW�HYLGHQFH��ZLOO�FRQVLGHUDEO\�
KHOS� LQ� GDLO\� VSLQH� SUDFWLFH� WR� VHOHFW� WKH� ULJKW� SDWLHQWV� IRU� WKH�
ULJKW� SUDFWLWLRQHUV�� %\� GRLQJ� VR� ZH� H[SHFW� WR� LQFUHDVH� FOLQLF�
HI¿FLHQF\�DQG�LPSURYH�RXWFRPHV��$W�SUHVHQW�ZH�DUH�FRQVWUXFWLQJ�
D� SURVSHFWLYH� FRQVHFXWLYH� FRKRUW� WR� YDOLGDWH� WKH� TXHVWLRQQDLUH�
DQG�WKH�FOLQLFDO�GHFLVLRQ�WRRO��

References:
���� &KRX� 5�� /RHVHU� -'�� 2ZHQV� '.� HW� DO�� ,QWHUYHQWLRQDO� WKHUDSLHV��

VXUJHU\�� DQG� LQWHUGLVFLSOLQDU\� UHKDELOLWDWLRQ� IRU� ORZ� EDFN� SDLQ�� DQ�
HYLGHQFH�EDVHG� FOLQLFDO� SUDFWLFH� JXLGHOLQH� IURP� WKH�$PHULFDQ�3DLQ�
6RFLHW\��Spine (Phila Pa 1976.)�����������������

���� 1DWLRQDO�,QVWLWXWH�IRU�+HDOWK�DQG�&OLQLFDO�([FHOOHQFH��/RZ�%DFN�3DLQ��
(DUO\�PDQDJHPHQW�RI�SHUVLVWHQW�QRQ�VSHFL¿F�ORZ�EDFN�SDLQ��1DWLRQDO�
&ROODERUDWLQJ� &HQWUH� IRU� 3ULPDU\� &DUH� /RQGRQ�� 8.� ������ 1,&(�
&OLQLFDO�*XLGHOLQH����
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WKH�WLPH�ZHLJKWHG�DYHUDJH�7(�IRU�WKH�2VZHVWU\�'LVDELOLW\�,QGH[�
�2',�� RYHU� �� \HDUV� �7( ¨2',

surgery
�¨2',

QRQRSHUDWLYH
��� 9DULDEOHV�

ZLWK� VLJQL¿FDQW� VXEJURXS� E\
� WUHDWPHQW� LQWHUDFWLRQV� �S�������
ZHUH�VLPXOWDQHRXVO\�HQWHUHG�LQWR�D�PXOWLYDULDWH�PRGHO�WR�VHOHFW�
LQGHSHQGHQW�7(�SUHGLFWRUV�
Results: 2WKHU�WKDQ�VPRNHUV��DOO�DQDO\]HG�VXEJURXSV�LQFOXGLQJ�
DW� OHDVW� ��� SDWLHQWV� LPSURYHG� VLJQL¿FDQWO\� PRUH� ZLWK� VXUJHU\�
WKDQ�ZLWK�QRQRSHUDWLYH�WUHDWPHQW��S��������0XOWLYDULDWH�DQDO\VLV�
GHPRQVWUDWHG��EDVHOLQH�2',�������7(�������YV�� �����2',�!�����
S��������� QRW� VPRNLQJ� �7(� ������ YV�� ����� VPRNHUV�� S���������
QHXURIRUDPLQDO� VWHQRVLV� �7(� ������ YV�� ����� QR� QHXURIRUDPLQDO�
VWHQRVLV�� S �������� SUHGRPLQDQW� OHJ� SDLQ� �7(� ������ YV�� �����
SUHGRPLQDQW�EDFN�SDLQ��S ��������QRW�OLIWLQJ�DW�ZRUN��7(�������YV��
�����OLIWLQJ�DW�ZRUN��S ��������DQG�WKH�SUHVHQFH�RI�D�QHXURORJLFDO�
GH¿FLW��7(�������YV�������QR�QHXURORJLFDO�GH¿FLW��S��������ZHUH�
DVVRFLDWHG�ZLWK�JUHDWHU�7(��
Conclusion: :LWK� WKH� H[FHSWLRQ� RI� VPRNHUV�� SDWLHQWV� ZKR�
PHW� VWULFW� LQFOXVLRQ� FULWHULD� LPSURYHG� PRUH� ZLWK� VXUJHU\� WKDQ�
ZLWK� QRQRSHUDWLYH� WUHDWPHQW�� UHJDUGOHVV� RI� RWKHU� VSHFL¿F�
FKDUDFWHULVWLFV��+RZHYHU��7(�YDULHG�VLJQL¿FDQWO\�DFURVV�FHUWDLQ�
VXEJURXSV��DQG�WKHVH�GDWD�FDQ�EH�XVHG�WR�LQGLYLGXDOL]H�VKDUHG�
GHFLVLRQ� PDNLQJ� GLVFXVVLRQV� DERXW� OLNHO\� RXWFRPHV�� 6PRNLQJ�
FHVVDWLRQ�VKRXOG�EH�FRQVLGHUHG�SULRU�WR�VXUJHU\�IRU�6S6�
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POOR SURGICAL OUTCOMES OF LUMBAR SPINAL 
STENOSIS WITH DEPRESSION - A COHORT STUDY 
Watanabe K., Otani K., Nikaido T., Kato K., Yabuki S., Kikuchi 
S., Konno S.
Dept. of Orthopaedic Surgery, Fukushima Medical University 
School of Medicine, Fukushima, Japan 

Introduction:3UHRSHUDWLYH�GHSUHVVLRQ�UHODWHV�WR�SRRU�VXUJLFDO�RXWFRPHV�
DPRQJ� OXPEDU�VXUJHU\��7KH�SXUSRVH�RI� WKLV�VWXG\�ZDV� WR�H[DPLQH�DQ�
LQÀXHQFH�RI�GHSUHVVLRQ�RQ�42/�DQG�VXUJLFDO�RXWFRPHV�LQ�OXPEDU�VSLQDO�
VWHQRVLV�SDWLHQWV�
Materials and Methods: 7KH�REMHFWLYH�RI�WKLV�VWXG\�ZDV�����FRQVHFXWLYH�
SDWLHQWV� ZLWK� OXPEDU� VSLQDO� VWHQRVLV� ZKR� UHFHLYHG� GHFRPSUHVVLRQ�
VXUJHU\��1XPHULFDO�UDWLQJ�VFDOHV��156�������RI�ORZ�EDFN�SDLQ��OHJ�SDLQ��
OHJ�QXPEQHVV��5RODQG�0RUULV�GLVDELOLW\�TXHVWLRQQDLUH��5'4���VKRUW�IRUP�
����6)�����ZHUH�HYDOXDWHG�EHIRUH�DQG���\HDU�DIWHU�VXUJHU\�SURVSHFWLYHO\��
6DWLVIDFWLRQ�UDWH�ZDV�DOVR�HYDOXDWHG��XQVDWLV¿HG������YHU\�VDWLV¿HG�������
6HOI�5DWLQJ�4XHVWLRQQDLUH�IRU�'HSUHVVLRQ��654�'��ZDV�HYDOXDWHG�EHIRUH�
VXUJHU\�IRU�GHWHFWLQJ�GHSUHVVLRQ��7KH�REMHFWLYHV�ZHUH�GLYLGHG�LQWR�WZR�
JURXSV�ZLWK�RU�ZLWKRXW�GHSUHVVLRQ��GHSUHVVLRQ�ZDV�GH¿QHG�DV�654�'�
!�����156��VDWLVIDFWLRQ�UDWH��5'4�DQG�6)���ZHUH�FRPSDUHG�EHWZHHQ�
WZR�JURXSV��6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�E\�0DQQ�:KLWQH\¶V�8�WHVW�
DQG�SDLUHG�W�WHVW��$�S�YDOXH�OHVV�WKDQ������ZDV�FRQVLGHUHG�VLJQL¿FDQW��
Results: 'HSUHVVLRQ� ZDV� UHYHDOHG� LQ� ��� SDWLHQWV� E\� 654�'� EHIRUH�
VXUJHU\��7KHUH�ZHUH�QR�VLJQL¿FDQW�GLIIHUHQFHV� LQ�SUHRSHUDWLYH�156�RI�
ORZ�EDFN�SDLQ��OHJ�SDLQ��OHJ�QXPEQHVV��SK\VLFDO�IXQFWLRQLQJ��3)���ERGLO\�
SDLQ� �%3��� VRFLDO� IXQFWLRQLQJ� �6)�� DQG� SK\VLFDO� FRPSRQHQW� VXPPDU\�
�3&6��RI�6)����5'4�GHYLDWLRQ�VFRUH��UROH�SK\VLFDO��53���JHQHUDO�KHDOWK�
SHUFHSWLRQ��*+���YLWDOLW\��97���UROH�HPRWLRQDO��5(���PHQWDO�KHDOWK��0+���
DQG� PHQWDO� FRPSRQHQW� VXPPDU\� �0&6�� ZHUH� ORZHU� LQ� SDWLHQWV� ZLWK�
GHSUHVVLRQ�� 7KHVH� UHVXOWV� LQGLFDWHG� WKDW� 42/� ZDV� ZRUVH� LQ� VWHQRVLV�
SDWLHQWV�ZLWK�GHSUHVVLRQ��2QH�\HDU�DIWHU�VXUJHU\��156�RI�ORZ�EDFN�SDLQ�
DQG�OHJ�QXPEQHVV�ZHUH�KLJKHU�LQ�SDWLHQWV�ZLWK�GHSUHVVLRQ��6DWLVIDFWLRQ�
UDWH�ZDV�VLJQL¿FDQWO\�ORZHU��7KH�VFRUHV�RI�5'4��5)��53��%3��6)��*+��97��
5(��0+��DQG�0&6�ZHUH�VLJQL¿FDQWO\�ORZHU�LQ�WKH�SDWLHQWV�ZLWK�GHSUHVVLRQ�
FRPSDUHG� ZLWK� WKH� SDWLHQWV� ZLWKRXW� GHSUHVVLRQ�� ,Q� SDWLHQWV� ZLWKRXW�
GHSUHVVLRQ��156�RI�V\PSWRPV��5'4��DQG�3)��53��%3��97��6)��5(��0+��
DQG�06&�VFRUHV�LQ�6)���ZHUH�LPSURYHG���\HDU�DIWHU�VXUJHU\��3DWLHQWV�
ZLWK�GHSUHVVLRQ�VKRZHG�QR�VLJQL¿FDQW�LPSURYHPHQWV�LQ�V\PSWRPV�DQG�
42/�VFRUHV�
Discussion: 7KH� UHVXOWV� RI� WKLV� VWXG\� VXJJHVWHG� WKDW� SUHRSHUDWLYH�
GHSUHVVLRQ�UHODWHG�WR�ORZ�42/�DQG�SRRU�VXUJLFDO�RXWFRPHV��,W�LV�LPSRUWDQW�
WR�HYDOXDWH�WKH�VWDWH�RI�GHSUHVVLRQ�EHIRUH�VXUJHU\�
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TOTAL DISC REPLACEMENT FOR CHRONIC LOW-BACK 
PAIN: A COCHRANE REVIEW
Jacobs W.C.H.1, van der Gaag N.A.1, Tuschel A.2, de Kleuver 
M.3, Peul W.C.1,4, Verbout A.J.5, Oner F.C.5

1Dept. of Neurosurgery, Leiden University Medical Center, Leiden, 
The Netherlands; 2Dept. of Orthopaedics, Orthopaedic Hospital 
Vienna Speising, Vienna, Austria; 3Dept. of Orthopaedics, Sint 
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Introduction/Aim: 7KH� DLP� RI� WKLV� V\VWHPDWLF� UHYLHZ� ZDV� WR�
DVVHVV�WKH�HIIHFW�RI�WRWDO�GLVF�UHSODFHPHQW�IRU�FKURQLF�ORZ�EDFN�
SDLQ�GXH�WR�OXPEDU�GHJHQHUDWLYH�GLVF�GLVHDVH�
Materials and Methods:�$�FRPSUHKHQVLYH�VHDUFK�LQ�&(175$/��
0('/,1(��(0%$6(��%,26,6�� ,6,�� )'$�DQG�&%5*�GDWDEDVHV�
ZDV�FRQGXFWHG��5HIHUHQFH� OLVWV�DQG�FLWDWLRQ� WUDFNLQJ� UHVXOWV�RI�
LQFOXGHG� VWXGLHV� ZHUH� FKHFNHG�� 5DQGRPL]HG� FRQWUROOHG� WULDOV�
�5&7V��FRPSDULQJ�GLVF�UHSODFHPHQW�ZLWK�DQ\�RWKHU�LQWHUYHQWLRQ�
ZHUH� LQFOXGHG�� 5LVN� RI� %LDV� ZDV� DVVHVVHG� XVLQJ� &RFKUDQH�
FULWHULD��4XDOLW\�RI�HYLGHQFH�ZDV�JUDGHG�DFFRUGLQJ�WR�WKH�*5$'(�
DSSURDFK��7ZR�DXWKRUV�LQGHSHQGHQWO\�VHOHFWHG�VWXGLHV��DVVHVVHG�
ULVN�RI�ELDV�RI�WKH�VWXGLHV�DQG�H[WUDFWHG�GDWD�
Results:�:H�LQFOXGHG�VHYHQ�5&7V�ZLWK�D�IROORZ�XS�RI����PRQWKV��
ZLWK�RQO\�RQH�H[WHQGHG�WR�¿YH�\HDUV��7KHUH�ZDV�D�KLJK�ULVN�RI�ELDV�
LQ�WKH�LQFOXGHG�VWXGLHV�GXH�WR�VSRQVRULQJ��DEVHQFH�RI�EOLQGLQJ��
DQG� LQDGHTXDWH� RU� XQFOHDU� WHFKQLTXHV� IRU� UDQGRPL]DWLRQ� DQG�
DOORFDWLRQ�FRQFHDOPHQW��6L[�VWXGLHV�FRPSDUHG�GLVF�UHSODFHPHQW�
DJDLQVW�IXVLRQ�DQG�IRXQG�WKDW�WKH�PHDQ�,PSURYHPHQW�LQ�2VZHVWU\�
VFRUH�ZDV����������&,�����WR������KLJKHU�LQ�WKH�GLVF�UHSODFHPHQW�
JURXS� DW� ���PRQWKV�ZLWK� D� ORZ� TXDOLW\� RI� HYLGHQFH�� &KRLFH� RI�
FRQWURO� JURXS� �FLUFXPIHUHQWLDO� RU� DQWHULRU� IXVLRQ�� GLG� QRW� UHVXOW�
LQ� GLIIHUHQW� RXWFRPHV�� 2QH� VWXG\� FRPSDUHG� GLVF� UHSODFHPHQW�
DJDLQVW�UHKDELOLWDWLRQ�DQG�IRXQG�D�GLIIHUHQFH�RI�����SRLQWV������
&,�����WR�������RQ�WKH�2VZHVWU\�VFRUH�IDYRULQJ�GLVF�UHSODFHPHQW��
&KDQJHV�LQ�SDLQ�VFRUHV�ZHUH�QRW�FRQVLVWHQWO\�UHSRUWHG�
Discussion: $OWKRXJK�VLJQL¿FDQW�� WKH�VKRUW�WHUP�GLIIHUHQFHV� LQ�
2VZHVWU\� VFRUH� LPSURYHPHQW� ZHUH� VPDOO� DQG� QRW� EH\RQG� WKH�
JHQHUDOO\�DFFHSWHG�FOLQLFDOO\�LPSRUWDQW�GLIIHUHQFHV�
Conclusion:� 7RWDO� GLVF� UHSODFHPHQW� VHHPV� WR� KDYH� OLPLWHG�
FOLQLFDO� DGYDQWDJH� RYHU� IXVLRQ� ZLWK� WR� GDWH� XQFOHDU� ORQJ�WHUP�
HIIHFWV�� 7KLV� LQWHUYHQWLRQ� VKRXOG� RQO\� EH� XVHG� LQ� FRQWUROOHG�
VHWWLQJV�XQWLO�WKHVH�HIIHFWV�DUH�FOHDU�
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WHO SHOULD HAVE SURGERY FOR SPINAL STENOSIS? 
TREATMENT EFFECT PREDICTORS IN SPORT
Pearson A.M.1,2, Lurie J.D.N.1,2, Tosteson T.D.1,2, Zhao W.1,2,
Abdu W.A.1,2, Weinstein J.N.2

1Dept. of Orthopaedics, Dartmouth Medical School, Lebanon; 
2The Dartmouth Institute for Health Policy and Clinical Practice, 
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Introduction:63257�GHPRQVWUDWHG�D�SRVLWLYH�VXUJLFDO�WUHDWPHQW�
HIIHFW��7(��IRU�VSLQDO�VWHQRVLV��6S6��DW�WKH�JURXS�OHYHO��+RZHYHU��
LQGLYLGXDO� FKDUDFWHULVWLFV�PD\�DIIHFW�7(��1R�SULRU� VWXGLHV� KDYH�
HYDOXDWHG�7(�PRGL¿HUV�LQ�6S6�
Aim: 7R�GHWHUPLQH�PRGL¿HUV�RI�WKH�7(�RI�VXUJHU\��WKH�GLIIHUHQFH�
EHWZHHQ� VXUJLFDO� DQG� QRQRSHUDWLYH� RXWFRPHV�� IRU� 6S6� XVLQJ�
VXEJURXS�DQDO\VLV�
Patients and Methods: 7KH� VWXG\� GHVLJQ� ZDV� D� FRPELQHG�
SURVSHFWLYH�UDQGRPL]HG�FRQWUROOHG�WULDO�DQG�REVHUYDWLRQDO�FRKRUW�
VWXG\� RI� 6S6� ZLWK� DQ� DV�WUHDWHG� DQDO\VLV�� 6S6� SDWLHQWV� ZHUH�
WUHDWHG�ZLWK�HLWKHU�VXUJHU\��Q �����RU�QRQRSHUDWLYH�FDUH��Q �����
DQG�ZHUH�DQDO\]HG�DFFRUGLQJ�WR�WUHDWPHQW�UHFHLYHG��)LIW\�WKUHH�
EDVHOLQH�YDULDEOHV�ZHUH�XVHG�WR�GH¿QH�VXEJURXSV�IRU�FDOFXODWLQJ�
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THE EFFICACY AND FEASIBILTY OF A PROSTAGLANDIN E1 
DERIVATIVE IN PATIENTS WITH LUMBAR SPINAL STENOSIS; 
A MULTICENTER, DOUBLE BLINDED, RANDOMIZED 
COMPARATIVE STUDY WITH ACECLOFENAC
Lee H.M.1, Kim D.J.2, Shin D.E.3, Moon S.H.1, Suk K.S.4, Park 
S.Y.5

1Dept. of Orthopaedic Surgery, Yonsei University, Severance 
Hospital, Seoul; 2Dept. of Orthopaedic Surgery, Ewha Womens 
University, Mokdong Hospital, Seoul; 3Dept. of Orthopaedic 
Surgery, Cha University, Cha Hospital, Seoul; 4Dept. of 
Orthopaedic Surgery, Kyunghee Univeristy, Medical Center, 
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Introduction:� /XPEDU� VSLQDO� VWHQRVLV� �/66�� PRVW� FRPPRQO\�
DIIHFWV� HOGHUO\� SRSXODWLRQ� DQG� LWV� V\PSWRPV� DUH� EDFN� SDLQ��
OHJ� SDLQ� DQG� QHXURORJLF� FODXGLFDWLRQ�� 1RQVXUJLFDO� WUHDWPHQW� LV�
XVXDOO\� XVHG� LQ� SDWLHQWV�ZLWK�PLOG� DQG�PRGHUDWH� V\PSWRPV� RI�
/66��$V� IDU� DV� GUXJ� WKHUDS\� LV� FRQFHUQHG�� RQO\�16$,'V� KDYH�
EHHQ�DGPLQLVWHUHG��2UDO�3*(��GHULYDWLYHV� LV�D�YDVRGLODWRU�DQG�
LQFUHDVHV�EORRG�ÀRZ�DQG�LQKLELWV�SODWHOHW�DJJUHJDWLRQ��7KHUH�KDV�
EHHQ�OLWWOH�HYLGHQFH�DERXW�WKH�HIIHFWLYHQHVV�RI�3*(��GHULYDWLYHV�
LQ�SDWLHQWV�ZLWK�/66��:H�SHUIRUPHG�WKLV�VWXG\�IRU�FRPSDULQJ�WKH�
FOLQLFDO� HIIHFWV� DQG� XWLOLW\� RI� ��ZHHNV� RI�16$,'V�ZLWK�3*(�� LQ�
SDWLHQWV�ZLWK�/66
Materials and Methods:�:H� SHUIRUPHG� D�PXOWLFHQWHU�� GRXEOH�
EOLQGHG�� UDQGRPL]HG� FRPSDUDWLYH� WULDO� LQ� ZKLFK� SDWLHQWV� ZLWK�
ZLWK�/66�RYHU����\HDU�ROG�DV�FRQ¿UPHG�E\�05,�ZHUH�UDQGRPO\�
DVVLJQHG� WR� 3*(�� JURXS� �3*�� RU� $FHFORIHQDF� JURXS� �$&���
2XWFRPHV�ZHUH�DVVHVVHG�DW�LQLWLDO�DQG�DW��WK�DQG��WK�ZHHNV��7KH�
SULPDU\�RXWFRPH�ZDV�WKH�FKDQJHV�RI�ZDONLQJ�GLVWDQFH��WUHDGPLOO�
WHVW��XQWLO�RQVHW�RI�V\PSWRPV��7KH�VHFRQGDU\�RXWFRPHV�ZHUH�WKH�
SDLQ� UHOLHI� DW� EDFN�� OHJ� DQG� OHJ� QXPEQHVV� XVLQJ�9$6� DQG� WKH�
IXQFWLRQDO�LPSURYHPHQWV�XVLQJ�2',�
Results:�$�WRWDO�RI�����SDWLHQWV�ZHUH�HQUROOHG��DQG��������RI����LQ�
3*�DQG����RI����LQ�$&��FRPSOHWHG�WKH���ZHHNV�IROORZ�XS��������
,Q�WHUPV�RI�GLIIHUHQFHV�EHWZHHQ�EDVHOLQH�DQG���ZHHN��3*�JURXS�
VKRZHG�VLJQL¿FDQW�LPSURYHPHQW�ZDONLQJ�GLVWDQFH��FRPSDUHG�WR�
$&� JURXS�� 5HJDUGLQJ� FDXGD� HTXLQD� V\PSWRPV� DQG� IXQFWLRQDO�
LPSURYHPHQW�� ERWK� JURXSV� VKRZHG� VLJQL¿FDQW� LPSURYHPHQWV�
EHWZHHQ� EDVHOLQH� DQG� ��ZHHN�� EXW� WKHUH� ZDV� QR� VLJQL¿FDQW�
GLIIHUHQFH�EHWZHHQ�WZR�JURXSV��1R�VHULRXV�DGYHUVH�HIIHFWV�ZHUH�
UHSRUWHG�LQ�HLWKHU�JURXS�
Conclusion:� ,Q� WKLV� VWXG\�� 3*� (�� ZDV� IRXQG� WR� EH� PRUH�
HIIHFWLYH�RQ� WKH� LPSURYHPHQW�RI�ZDONLQJ�GLVWDQFH�FRPSDUHG� WR�
$FHFORIHQDF��$QG�LW�DOVR�VKRZHG�WKH�FRPSDUDWLYH�LPSURYHPHQW�
RI�SDLQ�DQG�IXQFWLRQDO�RXWFRPHV�RI�SDWLHQWV�ZLWK�/66��7KHUHIRUH��
3*�(��FDQ�EH�FRQVLGHUHG�WR�D�OLNHO\�FDQGLGDWH�IRU�GUXJ�WKHUDS\�
LQ�SDWLHQWV�ZLWK�/66��
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THERAPEUTIC EFFICACY OF PREGABALIN FOR PATIENTS 
WITH LEG SYMPTOMS DUE TO LUMBAR SPINAL STENOSIS
Takahashi N.1,2, Arai I.1, Kayama S.1, Ichiji K.1, Fukuda H.1,2, Kaga T.1,2,
Konno S.2

1Dept. of Orthopaedic Surgery, Southern TOHOKU General 
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Fukushima Medical University School of Medicine, Fukushima 
City, Japan

Introduction:� 3UHJDEDOLQ� �3*%�� LV� D� ZHOO�DFFHSWHG� WUHDWPHQW�
IRU�SDWLHQWV�ZLWK�QHXURSDWKLF�SDLQ��+RZHYHU��WKH�HI¿FDF\�RI�3*%�
IRU�SDWLHQWV�ZLWK�OXPEDU�VSLQDO�VWHQRVLV��/66��UHPDLQV�XQNQRZQ��
7KH� DLP� RI� WKLV� VWXG\�ZDV� WR� DQDO\]H� WKH� HI¿FDF\� RI� 3*%� IRU�
SDWLHQWV�ZLWK�/66�
Methods:�$�WRWDO�RI�����SDWLHQWV��PHDQ�DJH�������\HDUV��SUHVHQWLQJ�
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SPORT PREDICTORS OF TREATMENT EFFECT IN 
DEGENERATIVE SPONDYLOLISTHESIS
Pearson A.M.1,2, Lurie J.D.1,2, Tosteson T.D.2, Zhao W.1,2, Abdu 
W.A.1,2, Weinstein J.N.1,2

1Dartmouth Medical School, Hanover; 2The Dartmouth Institute 
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Introduction: 7KH� WUHDWPHQW� HIIHFW� RI� VXUJHU\� �7(�� PD\� YDU\�
ZLWK�SDWLHQW�DQG�GLVHDVH�FKDUDFWHULVWLFV��:KLOH�WKH�6SLQH�3DWLHQW�
2XWFRPHV�5HVHDUFK�7ULDO� �63257��GHPRQVWUDWHG�D�VLJQL¿FDQW�
DGYDQWDJH�IRU�VXUJHU\�DW���\HDUV�IRU�WKH�³DYHUDJH´�GHJHQHUDWLYH�
VSRQG\OROLVWKHVLV��'6��SDWLHQW�PHHWLQJ�VSHFL¿F�LQFOXVLRQ�FULWHULD��
ZH�K\SRWKHVL]HG� WKDW� FHUWDLQ� VXEJURXSV�PLJKW�EHQH¿W�PRUH�RU�
OHVV�IURP�VXUJHU\�UHODWLYH�WR�QRQRSHUDWLYH�WUHDWPHQW��
Aims: 7R�GHWHUPLQH� LI�7(�YDULHG�DFURVV�VXEJURXSV� LQ�RUGHU� WR�
LGHQWLI\�SDWLHQWV�ZLWK�VSHFL¿F�FKDUDFWHULVWLFV�WKDW�FRXOG�SUHGLFW�7(�
DQG�DLG�LQ�GHFLVLRQ�PDNLQJ�
Patients and methods: ���� '6� SDWLHQWV� ZLWK� UDGLFXORSDWK\�
DQG�RU�FODXGLFDWLRQ�ODVWLQJ�DW�OHDVW����ZHHNV�ZHUH�HQUROOHG��DQG�
���� KDG� XQGHUJRQH� VXUJHU\� ZLWKLQ� �� \HDUV�� 7KH� RWKHUV� ZHUH�
WUHDWHG� H[FOXVLYHO\� QRQRSHUDWLYHO\�� )LIW\�¿YH� EDVHOLQH� YDULDEOHV�
ZHUH�XVHG�WR�GH¿QH�VXEJURXSV�IRU�FDOFXODWLQJ�WKH�WLPH�ZHLJKWHG�
DYHUDJH� 7(� IRU� WKH� 2VZHVWU\� 'LVDELOLW\� ,QGH[� �2',�� RYHU� ��
\HDUV� �7( ¨2',

surgery
�¨2',

QRQRSHUDWLYH
��� 9DULDEOHV� ZLWK� VXEVWDQWLDO�

VXEJURXS
WUHDWPHQW� LQWHUDFWLRQV� �S������� LQ�PLQLPDOO\�DGMXVWHG�
DQDO\VHV�ZHUH�VLPXOWDQHRXVO\�HQWHUHG�LQWR�D�PXOWLYDULDWH�PRGHO�
WR�VHOHFW�LQGHSHQGHQW�7(�SUHGLFWRUV��S�������
Results: $OO�VXEJURXSV� LQFOXGLQJ�DW� OHDVW����SDWLHQWV� LPSURYHG�
VLJQL¿FDQWO\�PRUH�ZLWK�VXUJHU\�WKDQ�ZLWK�QRQRSHUDWLYH�WUHDWPHQW�
�S��������0XOWLYDULDWH�DQDO\VHV�GHPRQVWUDWHG�WKDW�DJH�������7(�
������YV�� ������ IRU�DJH!����S �������� IHPDOH�JHQGHU� �7(� ������
YV��������IRU�PDOHV��S �������WKH�DEVHQFH�RI�VWRPDFK�SUREOHPV�
�7(�������YV��������IRU�WKRVH�ZLWK�VWRPDFK�SUREOHPV��S ��������
QHXURJHQLF� FODXGLFDWLRQ� �7(� ������ YV�� ��� IRU� WKRVH� ZLWKRXW�
FODXGLFDWLRQ��S ��������UHÀH[�DV\PPHWU\��7(�������YV��������IRU�
WKRVH�ZLWKRXW�DV\PPHWU\��S ��������RSLRLG�XVH��7(�������YV��������
IRU�WKRVH�QRW�XVLQJ�RSLRLGV��S���������QRW�WDNLQJ�DQWLGHSUHVVDQWV�
�7(� ������ YV�� ����� IRU� WKRVH� RQ� DQWLGHSUHVVDQWV�� S ��������
GLVVDWLVIDFWLRQ� ZLWK� V\PSWRPV� �7(� ������ YV�� ����� IRU� WKRVH�
VDWLV¿HG�RU�QHXWUDO��S ��������DQG�DQWLFLSDWLQJ�D�KLJK�OLNHOLKRRG�
RI� LPSURYHPHQW�ZLWK�VXUJHU\� �7(� ������YV�� ����� IRU�DQWLFLSDWLQJ�
D� ORZ� OLNHOLKRRG� RI� LPSURYHPHQW� ZLWK� VXUJHU\�� S ������� ZHUH�
LQGHSHQGHQWO\�DVVRFLDWHG�ZLWK�JUHDWHU�7(�
Conclusion: :KLOH� '6� SDWLHQWV� LPSURYHG� PRUH� ZLWK� VXUJHU\�
WKDQ�ZLWK�QRQRSHUDWLYH�WUHDWPHQW��7(�YDULHG�VLJQL¿FDQWO\�DFURVV�
VXEJURXSV��
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WKH�VHYHUH�GXUDO�WXEH�FRPSUHVVLRQ�GLG�QRW�DOZD\V�VKRZ�FOLQLFDO�
V\PSWRP�RI�/66��
���%\�D�PXOWLSOH�ORJLVWLF�UHJUHVVLRQ�DQDO\VLV��RQO\�WZR�IDFWRUV��WKH�
SUHVHQFH�RI�/66��2GGV�UDWLR��������DQG�QRUPDWLYH�YDOXH�RI�5'4�
VFRUH�DW�WKH�¿UVW�\HDU��2GGV�UDWLR���������VWDWLVWLFDOO\�LQÀXHQFHG�
RQ�WKH�SUHVHQFH�RI�/66�DW�RQH�\HDU�IROORZ�XS��
Conclusion: )RU� RQH�\HDU� IROORZ�XS�� PDJQLWXGH� RI� GXUDO�
WXEH� DUHD� �PP2�� GLG� QRW� DIIHFW� WKH� SUHVHQFH� RI� /66� GLUHFWO\��
)XUWKHU� VWXGLHV� DUH� QHHGHG� WR� FODULI\� WKH� UHODWLRQVKLS� EHWZHHQ�
V\PSWRPDWLF� DQG� DV\PSWRPDWLF� JURXSV� WKDW� VKRZ� GXUDO� WXEH�
FRPSUHVVLRQ�DQDWRPLFDOO\�
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A RANDOMIZED TRIAL OF BALLOON KYPHOPLASTY AND 
NON-SURGICAL MANAGEMENT FOR TREATING ACUTE 
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Background:�9HUWHEUDO�IUDFWXUHV��9&)��DUH�RIWHQ�SDLQIXO�DQG�OHDG�
WR�UHGXFHG�TXDOLW\�RI�OLIH��42/���:H�FRPSDUHG�WKH�HI¿FDF\�DQG�
VDIHW\�RI�EDOORRQ�N\SKRSODVW\��%.3��WR�QRQ�VXUJLFDO�PDQDJHPHQW�
�160��RYHU����PRQWKV�LQ�SDWLHQWV�ZLWK�DFXWH�SDLQIXO�IUDFWXUHV��
Methods:�$GXOWV�ZLWK�RQH�WR�WKUHH�9&)�ZHUH�UDQGRPL]HG�ZLWKLQ�
��PRQWKV� IURP�RQVHW�RI�SDLQ� WR�XQGHUJR�ELODWHUDO�%.3��Q �����
RU� 160� �Q ������ 6XEMHFWLYH� 42/� DVVHVVPHQWV� �H�J��� 6)����
3&6�� DQG� REMHFWLYH� IXQFWLRQDO� �7LPHG� XS� DQG� JR� >78*@�� DQG�
YHUWHEUDO�ERG\�N\SKRWLF�DQJXODWLRQ��.$���ZHUH�DVVHVVHG�RYHU����
PRQWKV��ZH�DOVR�UHSRUW�VXUJLFDO�SDUDPHWHUV�DQG�DGYHUVH�HYHQWV�
WHPSRUDOO\�UHODWHG�WR�VXUJHU\��L�H��ZLWKLQ����GD\V���
Results:�.\SKRSODVW\�ZDV�DVVRFLDWHG�ZLWK�JUHDWHU�LPSURYHPHQWV�
LQ� 6)���� 3&6� VFRUHV� ZKHQ� DYHUDJHG� DFURVV� WKH� ���PRQWK�
IROORZ�XS� SHULRG�� FRPSDUHG�ZLWK�160� �RYHUDOO� WUHDWPHQW� HIIHFW�
����� SRLQWV�� ���� &,�� ����±������ S ��������� .\SKRSODVW\� DOVR�
UHVXOWHG� LQ� JUHDWHU� IXQFWLRQDOLW\� E\� DVVHVVLQJ� 78*� �RYHUDOO�
WUHDWPHQW�HIIHFW�������VHFRQGV������&,��฀����WR�฀�����S����������
$W����PRQWKV�� WKH�FKDQJH�IURP�EDVHOLQH� LQ�.$�ZDV�VWDWLVWLFDOO\�
VLJQL¿FDQWO\�LPSURYHG�LQ�WKH�N\SKRSODVW\�JURXS��DYHUDJH���� �RI�
FRUUHFWLRQ�IRU�%.3�YHUVXV���� �IRU�160��S ��������2Q�DYHUDJH��
,%7� LQÀDWLRQ�SUHVVXUHV�ZHUH����� �OHIW�� DQG����� �ULJKW�� SVL�� ,%7�
LQÀDWLRQ�YROXPHV�ZHUH�FRQVLVWHQW�ZLWK�FHPHQW�YROXPHV�DW�����FF�
SHU�VLGH��7KH�PRVW�FRPPRQ�DGYHUVH�HYHQWV�ZLWKLQ����GD\V�ZHUH�
EDFN�SDLQ�����%.3�����160��QHZ�YHUWHEUDO�IUDFWXUH�����%.3����
160��� QDXVHD�YRPLWLQJ� ����%.3����160��DQG�87,� ����%.3����
160���7KHUH�ZHUH�WZR�GHYLFH�UHODWHG�VHULRXV�DGYHUVH�HYHQWV�LQ�
WKH�VHFRQG�\HDU�WKDW�RFFXUUHG�DW� LQGH[�YHUWHEUDH��D�VSRQG\OLWLV�
DQG�DQ�DQWHULRU�FHPHQW�PLJUDWLRQ���
Conclusion:� &RPSDUHG� ZLWK� 160�� %.3� LPSURYHV� SDWLHQW�
IXQFWLRQ�DQG�42/�ZKHQ�DYHUDJHG�RYHU����PRQWKV�DQG�UHVXOWV�LQ�
EHWWHU�LPSURYHPHQW�RI�LQGH[�YHUWHEUDO�ERG\�N\SKRWLF�DQJXODWLRQ��

ZLWK�/66�EHWZHHQ������DQG������ZHUH�GLYLGHG�LQWR�WZR�JURXSV��
D�3*%�JURXS��Q �������PDOHV�����IHPDOHV��DQG�D�&RQWURO�JURXS�
�Q �������PDOHV�����IHPDOHV���3DWLHQWV�LQ�WKH�3*%�JURXS�ZHUH�
WUHDWHG�ZLWK�ERWK�QRQ�VWHURLG�DQWL�LQÀDPPDWRU\�GUXJV��16$,'V��
DQG�3*%��ZKLOH�SDWLHQWV�LQ�WKH�&RQWURO�JURXS�ZHUH�WUHDWHG�ZLWK�
RQO\�16$,'V��'HPRJUDSKLFV�DQG�FOLQLFDO�FKDUDFWHULVWLFV�EHWZHHQ�
SDWLHQWV� LQ� WKH� WZR� JURXSV� ZHUH� QRW� VLJQL¿FDQWO\� GLIIHUHQW��
,QFOXVLRQ�FULWHULD�DQG�H[FOXVLRQ�FULWHULD�ZHUH�GH¿QHG�LQ�WKLV�VWXG\��
:H�FRPSDUHG�WKH�WZR�JURXSV�LQ�WHUPV�RI�D��WKH�GXUDWLRQ�RI�SDLQ��
L�H���ZLWKLQ��RU�PRUH�WKDQ��WKUHH�PRQWKV�DIWHU�OHJ�V\PSWRPV�ZHUH�
HYRNHG��DQG�E�� WKH� W\SH�RI�QHXURJHQLF� LQWHUPLWWHQW�FODXGLFDWLRQ�
�1,&��� L�H��� UDGLFXODU�� FDXGDO� RU�PL[HG��1XPHULFDO�5DWLQJ�6FDOH�
�156��DQG�5RODQG�0RUULV�'LVDELOLW\�4XHVWLRQQDLUH��5'4��VFRUHV�
ZHUH�H[DPLQHG�EHIRUH�DQG�DIWHU�WKUHH�PRQWKV�RI�WUHDWPHQW��7KH�
FKDQJH�LQ�156�ZDV�FODVVL¿HG�LQWR�WKUHH�JUDGHV��*UDGH����156�
LQFUHDVHG�E\�PRUH�WKDQ�WZR�SRLQWV��DJJUDYDWLRQ���*UDGH����156�
FKDQJHG�E\�OHVV�WKDQ�WZR�SRLQWV��XQFKDQJHG���DQG�*UDGH����156�
GHFUHDVHG�E\�PRUH�WKDQ�WZR�SRLQWV��UHFRYHU\��
Results:�7KHUH�ZDV�D�VLJQL¿FDQWO\�JUHDWHU�QXPEHU�RI�*UDGH���
FDVHV� LQ� WKH� 3*%� JURXS� WKDQ� LQ� WKH� &RQWURO� JURXS� �S ��������
2YHU�WKUHH�PRQWKV�DIWHU�OHJ�V\PSWRPV�ZHUH�HYRNHG��WKHUH�ZDV�D�
VLJQL¿FDQWO\�JUHDWHU�QXPEHU�RI�*UDGH���FDVHV�LQ�WKH�3*%�JURXS�
WKDQ� LQ� WKH�&RQWURO�JURXS� �S ��������7KHUH�ZDV�QR�VWDWLVWLFDOO\�
VLJQL¿FDQW� GHIHUHQFH� EHWZHHQ� WKH� JURXSV� UHJDUGLQJ� UDGLFXODU��
DQG�FDXGDO�W\SH�1,&��)RU�PL[HG�W\SH�1,&��KRZHYHU�� WKHUH�ZDV�
D� JUHDWHU� QXPEHU� RI� *UDGH� �� FDVHV� DQG� D� IHZHU� QXPEHU� RI�
*UDGH���FDVHV�LQ�WKH�3*%�JURXS�FRPSDUHG�WR�WKH�&RQWURO�JURXS�
�S ��������7KH�5'4�VFRUH�IRU�WKH�3*%�JURXS�ZDV�VLJQL¿FDQWO\�
ORZHU�WKDQ�WKDW�IRU�WKH�&RQWURO�JURXS��S��������
Conclusion:�7UHDWPHQW�XVLQJ�ERWK�16$,'V�DQG�3*%�ZDV�PRUH�
HIIHFWLYH� IRU� UHOLHI�RI� OHJ�V\PSWRPV�GXH� WR�/66�FRPSDUHG�ZLWK�
WUHDWPHQW� XVLQJ� RQO\� 16$,'V� LQ� WKH� FKURQLF� SKDVH� RYHU� WKUHH�
PRQWKV�DIWHU�V\PSWRPV�ZHUH�HYRNHG��DQG�SUHYHQWHG�DJJUDYDWLRQ�
RI�VXEMHFWLYH�V\PSWRPV�LQ�SDWLHQWV�ZLWK�PL[HG�W\SH�1,&�
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Introduction:� ,W� LV� ZHOO� NQRZQ� WKDW� GXUDO� WXEH� FRPSUHVVLRQ� LV�
QHFHVVDU\�IRU�OXPEDU�VSLQDO�VWHQRVLV��/66���KRZHYHU��GXUDO�WXEH�
FRPSUHVVLRQ�GR�QRW�DOZD\V�VKRZ�V\PSWRP��7KH�SXUSRVH�RI�WKLV�
VWXG\�ZDV�WR�DVVHVV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�PDJQLWXGH�RI�
GXUDO�WXEH�FRPSUHVVLRQ�RQ�05,�DQG�/66�V\PSWRP�IRU�ORQJLWXGLQDO�
IROORZ�XS�
Methods:� )RXU�KXQGUHG� DQG� ¿IW\�QLQH� SHRSOH� DJUHHG� WR�
SDUWLFLSDWH�DQG�ZHUH�LQWHUYLHZHG�DQG�UHFHLYHG�FRQYHQWLRQDO�05�
LPDJLQJ�RI�OXPEDU�VSLQH��7KH�SUHVHQFH�RI�/66�ZDV�DVVHVVHG�E\�
D�VSHFLDOO\�GHVLJQHG�TXHVWLRQQDLUH� �6HQVLWLYLW\�������6SHFL¿FLW\�
������%0&�0XVFXORVNHO�'LVRUG��������5RODQG�0RUULV�'LVDELOLW\�
4XHVWLRQQDLUH� �5'4�� DQG� 6)���� ZHUH� DOVR� HYDOXDWHG�� 7KH�
GXUDO� VDF� FURVV�VHFWLRQDO� DUHD� �/���� �� /��6��� RQ� 7�� ZHLJKWHG�
LPDJH�ZDV�PHDVXUHG�E\�XVLQJ�FRQYHQWLRQDO�PHWKRG�GHVFULEHG�
E\�+DPDQLVKL� �-�6SLQDO�'LV� �������$IWHU� RQH� \HDU�� ����SHRSOH�
�IROORZ�XS�UDWH��������FRXOG�EH�DVVHVVHG�IRU�/66�XVLQJ�WKH�VDPH�
TXHVWLRQQDLUH��7KHUH�HUH�QR�SDWLHQWV�ZKR�UHFHLYHG�RSHUDWLRQ�RI�
/66�IRU�RQH�\HDU��
Results:����7ZHQW\�VHYHQ�RI����SHRSOH���������ZHUH�MXGJHG�DV�
/66�SRVLWLYH�LQ�OHVV�WKDQ���PP2�RI�WKH�VPDOOHVW�GXUDO�WXEH�DUHD��
���RI�������������LQ���������PP2�����RI�������������LQ���������
PP2�����RI������������LQ���������PP2�DQG����RI�����������LQ�
PRUH� WKDQ� ���PP2�� UHVSHFWLYHO\�� 7KHVH� UHVXOWV� LQGLFDWHG� WKDW�
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URRW��615���PL[HG��0,;���7KH�GHJUHH�RI�SDUDO\VLV�ZDV�GHWHUPLQHG�
XVLQJ� )UDQNHO� FODVVL¿FDWLRQ�� /RZHU� EDFN� SDLQ� �/%3�� ZKHQ�
VWDQGLQJ� HUHFW� ZDV� HYDOXDWHG� XVLQJ� 9$6� VFDOH��:H� HYDOXDWHG�
H[LVWHQFH�RI�OHJ�SDLQ.�&7�ZDV�XVHG�WR�PHDVXUH�WKH�DUHD�RI�WKH�
UHPDLQHG�VSLQDO�FDQDO��$UHD�5��DQG�WKH�RFFXSDQF\�UDWLRV�RI�ERQ\�
IUDJPHQWV� �5%2��� :5�DQG� angle H[SUHVVHG�DV FKDQJHV� LQ�
YHUWHEUDO�ZHGJLQJ�UDWH�DQG�FKDQJHV�LQ�&REE�DQJOH�UHVSHFWLYHO\�
ZHUH�PHDVXUHG�ZLWK� UDGLRJUDSKV� LQ� VXSLQH� DQG� VLWWLQJ� IRUZDUG�
EHQGLQJ�SRVLWLRQ��:H�LQYHVWLJDWHG�WKH�UHODWLRQVKLS�DPRQJ�GHOD\HG�
SDUDO\VLV� DQG� SDLQ� DQG� HDFK� FOLQLFDO� DQG� UDGLRORJLFDO� IDFWRU�
Results: 7KH� W\SH� RI� SDUDO\VLV�� (0�� � FDVHV�� &21�� �� FDVHV��
&(����FDVHV��615�����FDVHV��0,;�����FDVHV��DQG�RQO\�SDLQ�DQG�
QXPEQHVV�����FDVHV��7KH�GHJUHH�RI�SDUDO\VLV��&�����FDVHV��'�����
FDVHV��DQG�(�����FDVHV��7KH�GHJUHH�RI�QHUYH�SDOV\�VLJQL¿FDQWO\
DVVRFLDWHG�ZLWK�ORZ�$UHD�5��ORZ�5%2��DQG�ORZ�/%3��7KHUH�ZHUH�
���3DWLHQWV�ZLWK�615�������ZKLFK�ULVN�IDFWRU�ZDV�KLJK� DQJOH��
$YHUDJH�9$6�ZDV������PP�ZKLFK�ZDV�VLJQL¿FDQWO\�UHODWHG�ZLWK�
KLJK�5%2�DQG�WHQGHG�WR�EH�DVVRFLDWHG�ZLWK�KLJK� :5��([LVWHQFH�
RI� OHJ� SDLQ� ZDV� VLJQL¿FDQWO\� DVVRFLDWHG�ZLWK� KLJK� DQJOH�� ORZ�
GHJUHH�DQG�615�W\SH�RI�SDUDO\VLV��DQG�WHQGHG�WR�EH�DVVRFLDWHG�
ZLWK�KLJK� :5�
Discussion: 7KH�UHODWLRQVKLS�EHWZHHQ�5%2�DQG�GHOD\HG�QHUYH�
SDOV\�DIWHU�29)�KDV�EHHQ�UHSRUWHG��DQG�VXSSRUWHG�E\�WKLV�VWXG\��
$OWKRXJK� WKHUH� ZDV� QR� UHODWLRQVKLS� EHWZHHQ� ORFDO� LQVWDELOLW\�
DQG�QHUYH�SDOV\�� WKH�W\SH�RI�615�WKDW�ZDV�KLJK� LQFLGHQFH�ZDV�
DVVRFLDWHG�WKH�ORFDO�LQVWDELOLW\��/%3�ZKHQ�VWDQGLQJ�HUHFW�DQG�OHJ�
SDLQ�ZHUH�UHODWHG�WR�VSLQDO�LQVWDELOLW\�
Conclusions: %HFDXVH� PDMRULW\� RI� SDWLHQWV� ZLWK� RVWHRSRURWLF�
YHUWHEUDO� FROODSVH� VKRZHG� UDGLFXORSDWK\�� LW� LV� LPSRUWDQW� WR�
FRQVLGHU�WKH�WUHDWPHQW�RSWLRQV�UHJDUGLQJ�WKLV�SDWKRSK\VLRORJ\�

O224
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Introduction: 7KH�WUHDWPHQWV�IRU�RVWHRSRURWLF�YHUWHEUDO�IUDFWXUH�
�29)�� KDYH� QRW� EHHQ� FOHDUO\� HVWDEOLVKHG�� :H� SHUIRUPHG� D�
SURVSHFWLYH�PXOWLFHQWHU�VWXG\�WR�H[DPLQH�ZKHWKHU�LQLWLDO�WUHDWPHQW�
LQWHUYHQWLRQV�IRU�29)�LQÀXHQFH�SDWLHQW�RXWFRPHV�
Materials and Methods: $�WRWDO�RI�����29)�SDWLHQWV�����PHQ�DQG�
����ZRPHQ��PHDQ�DJH�������\HDUV��IURP����LQVWLWXWHV�ZHUH�HQUROOHG�
LQ�WKLV�FOLQLFDO�VWXG\��$OO�WKH�SDWLHQWV�ZHUH�WUHDWHG�FRQVHUYDWLYHO\�
ZLWKRXW� DQ\� VXUJLFDO� LQWHUYHQWLRQ�� 7KH� SDWLHQW� RXWFRPHV� ZHUH�
HYDOXDWHG�DW���PRQWKV�DIWHU�IUDFWXUH�RQ�WKH�EDVLV�RI�42/��6)������
$'/��WKH�-DSDQHVH�ORQJ�WHUP�FDUH�LQVXUDQFH�V\VWHP���EDFN�SDLQ�
�9$6���FRJQLWLYH�VWDWXV��006(���QRQXQLRQ��WKH�SUHVHQFH�RI�DQ�
LQWUDYHUWHEUDO�FOHIW���DQG�YHUWHEUDO�FROODSVH��ZKLFK�ZHUH�XVHG�DV�
WKH�UHVSRQVH�YDULDEOHV��)XUWKHU��W\SH�RI�FRUVHWV��KRVSLWDOL]DWLRQ��
SDLQNLOOHUV�DIWHU� LQMXU\��DQG�RVWHRSRURVLV�GUXJV�DIWHU� LQMXU\�ZHUH�
WKH�H[SODQDWRU\�YDULDEOHV�LQ�WUHDWPHQW�LQWHUYHQWLRQV��7R�HYDOXDWH�
WKH� LQGHSHQGHQW� HIIHFWV� RI� WUHDWPHQW� LQWHUYHQWLRQV� RQ� SDWLHQW�
RXWFRPH��ZH�SHUIRUPHG�PXOWLYDULDWH�ORJLVWLF�UHJUHVVLRQ�DQDO\VLV�
DQG�REWDLQHG�RGGV�UDWLRV��25��DGMXVWHG�IRU�SRWHQWLDO�FRQIRXQGLQJ�
HIIHFWV�RI�DJH��VH[��OHYHO�RI�IUDFWXUH��SUHVHQFH�RI�PLGGOH�FROXPQ�
LQMXU\��SDLQ�9$6�DW�HQUROOPHQW��DQG�SUHYLRXV�XVH�RI�VWHURLG��
Results: 7KH�WUHDWPHQW�LQWHUYHQWLRQ�IDFWRU�VLJQL¿FDQWO\�DIIHFWLQJ�
WKH�SDWLHQW�RXWFRPHV�ZDV�KRVSLWDOL]DWLRQ��ZKLFK�ZDV�DVVRFLDWHG�
ZLWK�UHGXFHG�$'/��DGMXVWHG�25���������7KHUH�ZDV�QR�VLJQL¿FDQW�
GLIIHUHQFH� LQ� WKH� W\SH� RI� FRUVHWV�� ,Q� WKH� DGMXVWLQJ� IDFWRUV��
SUHVHQFH� RI�PLGGOH� FROXPQ� LQMXU\� ZDV� VLJQL¿FDQWO\� DVVRFLDWHG�
ZLWK�SURORQJHG�EDFN�SDLQ��UHGXFHG�$'/��QRQXQLRQ��DQG�YHUWHEUDO�
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Introduction: 9HUWHEUDO� FRPSUHVVLRQ� IUDFWXUHV� �9&)V�� FDQ� EH�
WUHDWHG� E\� QRQVXUJLFDO� PDQDJHPHQW� RU� E\� PLQLPDOO\� LQYDVLYH�
VXUJLFDO� WUHDWPHQW� LQFOXGLQJ� YHUWHEURSODVW\� DQG� EDOORRQ�
N\SKRSODVW\��7KLV�VWXG\�VRXJKW�WR�FKDUDFWHUL]H�WKH�FRVW�WR�VRFLHW\�
IRU�WUHDWLQJ�9&)�GLDJQRVHG�SDWLHQWV�E\�QRQVXUJLFDO�PDQDJHPHQW��
YHUWHEURSODVW\�� RU� N\SKRSODVW\�� :H� K\SRWKHVL]HG� WKDW� VXUJLFDO�
WUHDWPHQWV�IRU�9&)V�XVLQJ�YHUWHEURSODVW\�RU�N\SKRSODVW\�ZRXOG�
EH�D�FRVW�HIIHFWLYH�DOWHUQDWLYH�WR�QRQVXUJLFDO�PDQDJHPHQW�IRU�WKH�
0HGLFDUH�SDWLHQW�SRSXODWLRQ�
Methods: &RVW� SHU� OLIH� \HDU� JDLQHG� IRU� 9&)� SDWLHQWV� LQ� WKH�
8�6�� 0HGLFDUH� SRSXODWLRQ� ZDV� FRPSDUHG� EHWZHHQ� RSHUDWHG�
�N\SKRSODVW\�DQG�YHUWHEURSODVW\��DQG�QRQ�RSHUDWHG�SDWLHQWV�DQG�
EHWZHHQ�N\SKRSODVW\�DQG�YHUWHEURSODVW\�SDWLHQWV��DOO�DV�D�IXQFWLRQ�
RI�SDWLHQW�DJH�DQG�JHQGHU��/LIH�H[SHFWDQF\�ZDV�HVWLPDWHG�XVLQJ�
D�SDUDPHWULF�:HLEXOO�VXUYLYDO�PRGHO��DGMXVWHG�IRU�FRPRUELGLWLHV��
IRU���������9&)�SDWLHQWV�LQ�WKH������0HGLFDUH�GDWDVHW�������
�������0HGLDQ�SD\HU�FRVWV�ZDV�LGHQWL¿HG�IRU�HDFK�WUHDWPHQW�JURXS�
IRU�XS�WR���\HDUV�IROORZLQJ�9&)�GLDJQRVLV��EDVHG�RQ��������9&)�
SDWLHQWV�LQ�WKH����0HGLFDUH�GDWDVHW��������������$�GLVFRXQW�UDWH�
RI����ZDV�XVHG�IRU� WKH�EDVH�FDVH� LQ�WKH�FRVW�EHQH¿W�DQDO\VLV��
ZLWK����DQG����GLVFRXQW�UDWHV�XVHG�LQ�VHQVLWLYLW\�DQDO\VHV�
Results: $IWHU� DFFRXQWLQJ� IRU� WKH� GLIIHUHQFHV� LQ� PHGLDQ� FRVWV�
DQG�XVLQJ�D�GLVFRXQW�UDWH�RI�����WKH�FRVW�SHU�OLIH�\HDU�JDLQHG�IRU�
N\SKRSODVW\�DQG�YHUWHEURSODVW\�SDWLHQWV�UDQJHG�IURP��������WR�
�������DQG�IURP��������WR����������UHVSHFWLYHO\��FRPSDUHG�ZLWK�
QRQ�RSHUDWHG�SDWLHQWV��
Discussion: $PRQJ�SDWLHQWV� IRU�ZKRP�VXUJLFDO� WUHDWPHQW�ZDV�
LQGLFDWHG�� N\SKRSODVW\� ZDV� IRXQG� WR� EH� FRVW�HIIHFWLYH�� DQG�
SHUKDSV�HYHQ�FRVW�VDYLQJ��FRPSDUHG�WR�YHUWHEURSODVW\��(YHQ�IRU�
WKH�ROGHVW�SDWLHQWV��JUHDWHU� WKDQ���\� LQ�DJH��ERWK� LQWHUYHQWLRQV�
ZRXOG�EH�FRQVLGHUHG�FRVW�HIIHFWLYH�LQ�WHUPV�RI�FRVW�SHU�OLIH�\HDU�
JDLQHG��/<*���
Conclusion: 7KH�UHVXOWV�RI�WKLV�VWXG\�DUH�H[SHFWHG�WR�EH�XVHIXO�
LQ� WKH� RQJRLQJ� SXEOLF� SROLF\� GHEDWH� UHJDUGLQJ� WKH� IXWXUH� UROH�
RI� VXUJLFDO� WUHDWPHQW� LQ� WKH� PDQDJHPHQW� RI� 9&)� SDWLHQWV��$V�
DYDLODEOH�UHVRXUFHV�IRU�QHZ�LQQRYDWLRQV� LQ�KHDOWK�FDUH�EHFRPH�
LQFUHDVLQJO\�VFDUFH��SXEOLF�GLVFRXUVH�VKRXOG�FHQWHU�RQ�FRVW�DQG�
XWLOLW\��QRW�VLPSO\�FRVW��,Q�WKLV�UHJDUG��WKH�HYLGHQFH�IURP�WKH�SUHVHQW�
VWXG\�ZRXOG�VXJJHVW�WKDW�YHUWHEUDO�IUDFWXUH�WUHDWPHQWV�DSSHDU�WR�
EH�FRVW�HIIHFWLYH�ZKHQ�DSSOLHG�LQ�WKH�0HGLFDUH�SRSXODWLRQ�
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PATHOGENIC FACTORS AFFECTING BACK PAIN AND 
DELAYED NEUROLOGIC PARALSIS IN PATIENTS WITH 
OSTEOPOROTIC VERTEBRAL COLLAPSE
Nakano M.1, Yasuda T.1, Kawaguchi Y.1, Seki S.1, Hori T.1, Kimura 
T.1, Hirano N.2

1Dept. of Orthopaedic Surgery, University of Toyama, Toyama; 
2Dept. of Orthopaedic Surgery, Toyama Rosai Hospital, Toyama, 
Japan

Background: /DWH�FROODSVH�DIWHU�RVWHRSRURWLF�YHUWHEUDO�IUDFWXUH�
�29)��KDV�VRPH�XQFOHDU�SRLQWV�UHJDUGLQJ�WKH�SDWKRSK\VLRORJ\��
:H� UHWURVSHFWLYHO\� UHSRUWHG� FDVH� VHULHV� DQG� DQDO\]HG� WKH�
SDWKRJHQHVLV�RI�GHOD\HG�QHUYH�SDOV\�DQG�SDLQ�DIWHU�29)�
Materials and Methods: :H�LQYHVWLJDWHG����FDVHV�RI�GHOD\HG�
SDUDO\VLV�DQG�SDLQ�DIWHU�29)��7KH�SDUDO\VLV�ZDV�GLYLGHG�LQWR�¿YH�
W\SHV��VSLQDO�FRUG��(0���FRQXV��&21���FDXGD�HTXLQD��&(���QHUYH�
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ACUTE PROXIMAL JUNCTIONAL FAILURE FOLLOWING 
LONG POSTERIOR FUSION FOR SPINAL DEFORMITY: RISK 
FACTORS AND RADIOGRAPHIC ANALYSIS COMPARING 
THORACOLUMBAR TO UPPER THORACIC FAILURES
Hart R.A.1 Hostin R.2, Bess S.9, Line B.9, Ames C.P.3, Kebaish K.4,
Burton D.C.5, Lafage V.6, O’Brien M.F.1, Schwab F.J.6, Shaffrey 
C.I.7, Smith J.S.7, Wood K.B.8

1Dept. of Orthopaedic Surgery, Oregon Health Sciences 
University, Portland; 2Dept. of Orthopaedic Surgery, Baylor 
Scoliosis Center, Plano; 3Dept. of Neurological Surgery, 
University of California - San Francisco Medical Center, San 
Francisco; 4Dept. of Orthopaedic Surgery, Johns Hopkins 
University, Baltimore; 5Dept. of Orthopaedic Surgery, University 
of Kansas Medical Center, Kansas City; 6Dept. of Orthopaedic 
Surgery, NYU Hospital for Joint Diseases, New York; 7Dept. of 
Neurological and Orthopaedic Surgery, University of Virginia, 
Charlottesville; 8Dept. of Orthopaedic Surgery, Massachusetts 
General Hospital, Boston; 9Dept. of Orthopaedic Surgery, Rocky 
Mountain Hospital for Children, Denver, United States

Introduction: $FXWH� SUR[LPDO� MXQFWLRQDO� IDLOXUH� �$3-)�� LV� D�
FKDOOHQJLQJ� FRPSOLFDWLRQ� IROORZLQJ� VSLQDO� GHIRUPLW\� VXUJHU\��
5HFHQW� GDWD� LQGLFDWHV� $3-)� LV� QRW� D� KRPRJHQHRXV� HQWLW\��
PXOWLSOH� HWLRORJLHV� H[LVW� IRU�$3-)�� /LWWOH� GDWD� H[LVWV� FRPSDULQJ�
$3-)�LQ�WKH�WKRUDFROXPEDU�VSLQH��7/�$3-)��WR�$3-)�LQ�WKH�XSSHU�
WKRUDFLF� VSLQH� �87�$3-)��� 3XUSRVH�� LGHQWLI\� GHPRJUDSKLF� DQG�
UDGLRJUDSKLF� FKDUDFWHULVWLFV� RI� SDWLHQWV� VXIIHULQJ� 7/�$3-)� YV��
87�$3-)�
Materials and Methods: 0XOWL�FHQWHU�� UHWURVSHFWLYH� DQDO\VLV�
RI� VSLQDO� GHIRUPLW\� SDWLHQWV� VXIIHULQJ�$3-)�ZLWKLQ� ��PRQWKV� RI�
SRVWHULRU� LQVWUXPHQWHG� IXVLRQ� !�� OHYHOV�� $3-)� GH¿QHG� DV� ���
GHJUHH�SRVWRS�LQFUHDVH�LQ�N\SKRVLV�EHWZHHQ�XSSHU�LQVWUXPHQWHG�
YHUWHEUD��8,9��DQG�8,9����IUDFWXUH�RI�8,9�RU�8,9����RU�QHHG�IRU�
SUR[LPDO� H[WHQVLRQ� RI� IXVLRQ�� 7/�$3-) � IDLOXUHV� EHWZHHQ� 7��
/��� 87�$3-.�  � IDLOXUHV� EHWZHHQ7����� $3-)� HWLRORJ\� GH¿QHG�
DV� IUDFWXUH� �);��� VRIW� WLVVXH� IDLOXUH� �67��� RU�8,9�¿[DWLRQ� IDLOXUH�
�8))��� 'HPRJUDSKLF�� RSHUDWLYH� DQG� UDGLRJUDSKLF� SDUDPHWHUV�
ZHUH�HYDOXDWHG�
Results: ���SDWLHQWV��PHDQ�DJH����\HDUV��UDQJH���������PHDQ�
IXVLRQ� OHYHOV� ���� �UDQJH� �������PHW� LQFOXVLRQ� FULWHULD�� 7/�$3-)�
ZHUH� ROGHU�� KDG� IHZHU� IXVLRQ� OHYHOV�� DQG� JUHDWHU� FKDQJH� LQ�
OXPEDU� ORUGRVLV� �//�� YV�� 87�$3-)� �S������� 7DEOH��� 3UHRS� WR�
SRVWRS�FKDQJHV�LQ�8,9�8,9���DQJOH��VDJLWWDO�YHUWLFDO�D[LV��69$���
SHOYLF�LQFLGHQFH��3,���DQG�SHOYLF�WLOW��37��ZHUH�VLPLODU�7/�$3-)�YV��
87�$3-)��WDEOH���);�ZDV�PRVW�FRPPRQ�IDLOXUH�PRGH�LQ�7/�$3-)��
67�ZDV�PRVW�FRPPRQ�LQ�87�$3-)��S�������WDEOH���);�ZHUH�ROGHU�
WKDQ�67� ������ YV�� ������ UHVSHFWLYHO\�� S�������� &KDQJH� LQ�8,9�
8,9����69$��3,��37�DQG� //�ZHUH� VLPLODU� EHWZHHQ�);�DQG�67��
7LPH�RI�$3-)�RQVHW�DQG�ERG\�PDVV�LQGH[��%0,��ZDV�VLPLODU�7/�
$3-)�YV��87�$3-)�DQG�);�YV��67�
Conclusion: $3-)� IROORZLQJ� VSLQDO� GHIRUPLW\� VXUJHU\� LV� D�
KHWHURJHQHRXV� FRPSOLFDWLRQ�� 'LVFUHWH� FRQVLGHUDWLRQV� LQFOXGH�
OHYHO�RI�8,9�DQG�PRGH�RI�IDLOXUH��2OGHU�SDWLHQWV�DQG�FRQVWUXFWV�
ZLWK�8,9�LQ�WKH�7/�VSLQH�PRVW�FRPPRQO\�IDLO�YLD�YHUWHEUDO�IUDFWXUH�
ZKLOH�\RXQJHU�SDWLHQWV�DQG�FRQVWUXFWV�ZLWK�8,9�LQ�WKH�87�VSLQH�
IDLO�WKURXJK�VRIW�WLVVXH��)XUWKHU�UHVHDUFK�LV�QHHGHG�WR�GHOLQHDWH�
HIIHFWLYH�SUHYHQWDWLYH�PHDVXUHV�

FROODSVH� �25�  � ������ ������ ������ DQG� ������ UHVSHFWLYHO\��� $�
YHUWHEUDO� IUDFWXUH� LQ� WKH� WKRUDFROXPEDU� VSLQH� ZDV� VLJQL¿FDQWO\�
DVVRFLDWHG� ZLWK� QRQXQLRQ�� DQG� PDOH� VH[� ZDV� VLJQL¿FDQWO\�
DVVRFLDWHG�ZLWK�GHWHULRUDWLRQ�RI�FRJQLWLYH�VWDWXV��25� ������DQG�
������UHVSHFWLYHO\���1R�RWKHU�H[DPLQHG�YDULDEOHV�ZHUH�VLJQL¿FDQW�
ULVN�IDFWRUV�IRU�SDWLHQW�RXWFRPHV�
Discussion: 7KLV� VWXG\� SURYHG� WKDW� W\SH� RI� FRUVHWV�� H[FHSW�
SODVWHU�ERG\�FDVW��GLG�QRW�DIIHFW�WKH�SDWLHQW�RXWFRPHV�DW���PRQWKV�
DIWHU�29)��7KH�SUHVHQFH�RI�PLGGOH�FROXPQ�LQMXU\�ZDV�D�VLJQL¿FDQW�
ULVN�IDFWRU�FRPPRQ�WR�ERWK�FOLQLFDO�DQG�UDGLRORJLFDO�RXWFRPHV��,Q�
IXWXUH��WKH�SUREOHP�RI�HVWDEOLVKPHQW�RI�D�V\VWHPDWLF�WUHDWPHQW�IRU
FDVHV�ZLWK�PLGGOH�FROXPQ�LQMXU\�QHHGV�WR�EH�DGGUHVVHG�
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PATHOMECHANISM OF INTRAVERTEBRAL CLEFTS IN 
OSTEOPOROTIC COMPRESSION FRACTURES OF THE 
SPINE
Chang D.G., Kim Y.H., Ha K.Y.
Dept. of Orthopaedic Surgery, St. Mary’s Hospital, Seoul, Korea

Study Design:�05�DQJLRJUDSK\� DQG� KLVWRORJLF� ¿QGLQJV� RI� WKH�
VHJPHQWDO� DUWHU\� DQG� YHUWHEUDO� ERG\� LQ� GHOD\HG� SRVWWUDXPDWLF�
YHUWHEUDO�FROODSVH�ZHUH�LQYHVWLJDWHG�
Objectives:�7R�FODULI\�SDWKRPHFKDQLVP�RI�GHOD\HG�SRVWWUDXPDWLF�
YHUWHEUDO�FROODSVH�ZLWK�LQWUDYHUWHEUDO�YDFXXP�FOHIW��,9&��
Summary and Background Data:�'HOD\HG� YHUWHEUDO� FROODSVH�
ZLWK� ,9&� LV� QRW� DQ� XQFRPPRQ� LQ� RVWHRSRURWLF� YHUWHEUDO�
FRPSUHVVLRQ� IUDFWXUH��+RZHYHU�� WKH�SDWKRPHFKDQLVP� LV�SRRUO\�
XQGHUVWRRG�� DOWKRXJK� WKH� FXUUHQW� K\SRWKHVLV� LV� LQGLFDWHG� ERQH�
LVFKHPLD��
Methods:�3UHRSHUDWLYH�HYDOXDWLRQ�XVLQJ�05�DQJLRJUDSK\�DQG�&7�
ZHUH�SHUIRUPHG�LQ����SDWLHQWV��$PRQJ�RI����SDWLHQWV����SDWLHQWV�
XQGHUZHQW�FRUSHFWRP\�DQG�DQWHULRU�LQWHUERG\�IXVLRQ��2XW�RI����
SDWLHQWV�XQGHUJRQH�VXUJLFDO�LQWHUYHQWLRQ��ELRSV\�ZDV�SHUIRUPHG�
IRU�OHIW�VHJPHQWDO�DUWHU\�LQ���SDWLHQWV��%RQH�VXUURXQGLQJ�,9&�LQ�
���SDWLHQWV�ZHUH�KDUYHVWHG�DQG�PLFURVFRSLFDOO\�REVHUYHG�
Results:� 05�DQJLRJUDSK\� GHPRQVWUDWHG� RFFOXVLRQ� RI� ELODWHUDO�
VHJPHQWDO� DUWHU\� LQ� �� RI� ��� SDWLHQWV�� 6HYHQ� SDWLHQWV� VKRZHG�
RFFOXVLRQ�RI�XQLODWHUDO�VHJPHQWDO�DUWHU\��6L[�SDWLHQWV�VKRZHG�QR�
RFFOXVLRQ�RI�D�VHJPHQWDO�DUWHU\��0LFURVFRSLFDOO\� OHIW�VHJPHQWDO�
DUWHU\�LQ�WKUHH�SDWLHQWV�ZDV�FRPSOHWHO\�REVWUXFWLRQ�E\�WKURPERVLV��
+LVWRORJLF�H[DPLQDWLRQ�RI�QHFURWLF�ERQH�VKRZV�IUDJLOH�WUDEHFXODU�
ERQH�DQG�VSDUVH�RVWHRF\WHV�
Conclusion:�7KH� GHOD\HG� FROODSVH� RI� YHUWHEUDO� ERG\�ZLWK� ,9&�
PLJKW�EH�FDXVHG�E\�RFFOXVLRQ�RI�WKH�VHJPHQWDO�DUWHU\��UHVXOWLQJ�
LQ�LVFKHPLF�QHFURVLV�RI�WKH�YHUWHEUDO�ERG\�
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ZHUH�SHUIRUPHG�RQ�D�VWUHVV�FRQWUROOHG�UKHRPHWHU�LQ�SDUDOOHO�SODWH�
FRQ¿JXUDWLRQ��7KH�HODVWLF�DQG�YLVFRXV�VKHDU�PRGXOXV�IROORZ�IURP�
WKH�UDWLR�EHWZHHQ�VKHDU�VWUHVV�DQG�VWUDLQ�
Results: 'LVF�KHLJKW�RQ�UDGLRJUDSKV�DQG�VLJQDO�LQWHQVLW\�RQ�05,�
ZHUH� VLJQL¿FDQWO\� ORZHU� ���� DQG� ����� DIWHU� &$%&� WUHDWPHQW��
&$%&�LQMHFWHG� ,9'V� LQ� ODWHUDO� EHQGLQJ� DQG� D[LDO� URWDWLRQ� KDG�
VLJQL¿FDQWO\�ORZHU�1=�VWLIIQHVV�DQG�ODUJHU�520�WKDQ�FRQWUROV��,Q�
UKHRPHWU\�� ODUJH� LQWHU�DQLPDO�GLIIHUHQFHV�ZHUH�REVHUYHG��VKHDU�
PRGXOXV� a������ N3D��� +RZHYHU�� ZLWKLQ� JRDWV�� WKH� HODVWLF� DQG�
YLVFRXV� PRGXOXV� ZHUH� VLJQL¿FDQWO\� ORZHU� ��������� DIWHU� PLOG�
GHJHQHUDWLRQ�� 7KH� ORVV� WDQJHQW�� LQGLFDWLQJ� HQHUJ\� GLVVLSDWLRQ��
UHPDLQHG�FRQVWDQW�
Discussion: ,Q�PLOG�GLVF�GHJHQHUDWLRQ�� ORVV�RI�GLVF�KHLJKW�DQG�
05,�FKDQJHV��GHFUHDVHG�1=�VWLIIQHVV�DQG�LQFUHDVHG�520�KDYH�
DOO�EHHQ�GHVFULEHG��FRUURERUDWLQJ�RXU�PRGHO��9LVFRHODVWLF�PRGXOL�
RI�WKH�GHJHQHUDWHG�JRDW�13�KDYH�QRW�EHHQ�UHSRUWHG�EHIRUH�DQG�
VHHP�WR�OLH�LQ�UDQJH�ZLWKLQ�KXPDQ�YDOXHV��$�VLJQL¿FDQW��\HW�VPDOO�
GHFUHDVH�LQ�VKHDU�PRGXOL�ZDV�REVHUYHG�DIWHU�PLOG�GHJHQHUDWLRQ��
FRPSDUHG� WR� WKH� UHODWLYHO\� ODUJH� LQWHU�DQLPDO� YDULDWLRQ�� )URP�D�
WLVVXH� HQJLQHHULQJ� SHUVSHFWLYH�� WKLV� REVHUYDWLRQ� VXJJHVWV� WKDW�
FKDQJHV� GXH� WR�PLOG� GHJHQHUDWLRQ� VHHP� OHVV� LPSRUWDQW� ZKHQ�
GHYHORSLQJ�13�UHSODFHPHQW�PDWHULDOV�
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FLEXIBILITY TESTING OF LUMBAR SPINE FUNCTIONAL 
SPINAL UNITS USING A ROBOT/UFS TESTING SYSTEM
Bell K.M., Yan Y., Hartman R.A., Kang J.D.
Dept. of Orthopaedic Surgery, University of Pittsburgh, Pittsburgh, 
USA

Introduction/Aim: ,Q�YLWUR� ELRPHFKDQLFDO� WHVWLQJ� LV� ZLGHO\�
SHUIRUPHG��KRZHYHU�GLIIHUHQFHV�LQ�WHVWLQJ�DSSDUDWXVHV�� ORDGLQJ�
FRQGLWLRQV��HWF�� KDYH�PDGH�¿QGLQJV�RI�GLIIHUHQW�JURXSV�GLI¿FXOW�
WR�FRPSDUH�� �8QFRQVWUDLQHG��SXUH�PRPHQW� ORDGLQJ� LQ� WKH� WKUHH�
SULPDU\� GHJUHHV� RI� IUHHGRP� �'2)�� KDV� EHHQ� UHFRPPHQGHG�
DV� D� VWDQGDUGL]HG� SURWRFRO�� 7UDGLWLRQDO� URERWLF� ³K\EULG� FRQWURO´�
XWLOL]HV�IHHGEDFN�IURP�D��'2)�ORDG�FHOO�WR�PRGLI\�GLVSODFHPHQW�
FRQWURO� DQG� SHUPLWV� DFWLYH� FRQWURO� RI� DOO� ORDGV� H[SHULHQFHG� E\�
WKH�VSHFLPHQ��7KH�PLQLPL]DWLRQ�RI�RII�D[LV� ORDGV�DQG�XSGDWLQJ�
FHQWHU� RI� URWDWLRQ� �&25�� FDOFXODWLRQV� DOORZ� WKH� DSSOLFDWLRQ� RI�
SXUH�PRPHQWV�DQG�GHWHUPLQH� WKH�VSHFLPHQ¶V�SUHIHUUHG�PRWLRQ�
SDWK�� 3UHYLRXV� UHSRUWV� KDYH� YDOLGDWHG� WKH� HI¿FDF\� RI� URERWLFV�
EDVHG�WHVWLQJ�V\VWHP¶V�DELOLW\�WR�DSSO\�D��VWDQGDUG��SXUH�PRPHQW���
+RZHYHU��LW�LV�VWLOO�XQFOHDU�LI�WKLV�PHWKRG��ZKLFK�LV�IXQGDPHQWDOO\�
GLIIHUHQW� IURP� WUDGLWLRQDO� WHVWLQJ�PHWKRGV�� FDQ�SURGXFH�NLQHWLFV�
FRPSDUDEOH�ZLWK�DYHUDJH�OLWHUDWXUH�YDOXHV�
Materials and Methods : 6SHFLPHQV� ZHUH� PRXQWHG� XVLQJ�
FOLQLFDO� SHGLFOH� VFUHZV� LQ� WKH� WHVWLQJ� V\VWHP� WKDW� FRQVLVWV� RI� D�
URERWLF� PDQLSXODWRU� �6WDXEOL� 5;���� DQG� DQ� RQ�ERDUG� VL[�D[LV�
ORDG�FHOO� �-5�� ,QF���7KH� URERW�RSHUDWHV�XQGHU�K\EULG� �DGDSWLYH�
GLVSODFHPHQW�� FRQWURO� WR� VLPXODWH� D� ÀH[LELOLW\� WHVW� ����� 1P�
PD[LPXP��� 3ULRU� WR� WHVWLQJ� 1 �� IUHVK�IUR]HQ� KXPDQ� OXPEDU�
VSLQHV� ���������\UV��ZHUH�VHFWLRQHG� LQWR� IXQFWLRQDO�VSLQDO�XQLWV�
�)68V��� /���� DQG� /��6��� � 7KH� VSHFLPHQV� ZHUH� VXEMHFWHG� WR�
WKUHH� F\FOHV� RI� ÀH[LRQ�H[WHQVLRQ� �)(��� D[LDO� URWDWLRQ� �$5�� DQG�
ODWHUDO�EHQGLQJ��/%��DQG�UDQJH�RI�PRWLRQ��520��PHDQ���6(0��
RI�WKH��SUHFRQGLWLRQHG��WKLUG�F\FOH�ZHUH�UHFRUGHG�XVLQJ�DQ�RSWLFDO�
WUDFNLQJ�V\VWHP��9,&21��������
Results: &RPSRVLWH�VHJPHQWDO�520�DV�UHFRUGHG�E\�WKH�RSWLFDO�
WUDFNLQJ�V\VWHP�HTXDOHG�)( �������������$5 ������������/%� �
������������GHJUHHV���/����HTXDOHG�)( �������������$5 �������
������/%� ��������������GHJUHHV�� �/��6��HTXDOHG�)( ��������
������$5 �������������/%� �������������GHJUHHV��
Discussion: 7KH� LQGLYLGXDO� DQG� FRPSRVLWH�520� IRU� /���� DQG�
/��6�� )68� IHOO� ZLWKLQ� RQH� VWDQGDUG� GHYLDWLRQ� RI� WKH� DYHUDJH�
520�UHSRUWHG�E\�:KLWH�DQG�3DQMDEL��������IRU�DOO�'2)V���
Conclusion: 7KH� UHVXOWV� SURYLGH� HYLGHQFH� IRU� FRQWLQXHG�
XWLOL]DWLRQ�DQG�GHYHORSPHQW�RI�URERW�EDVHG�VSLQH�WHVWLQJ�V\VWHPV���

O227

LUMBAR DISC HEIGHT DISTRIBUTIONS DURING TORSION
Mammoser N.M., Espinoza Orías A.A., An H.S., Andersson 
G.B.J., Inoue N.
Dept. of Orthopaedic Surgery, Rush University Medical Center, 
Chicago, USA 

Introduction: 6SLQDO� WRUVLRQ� FDQQRW� EH� GHVFULEHG� ZLWK� SODQDU�
LPDJHV�� ,QVWHDG�RI� OLQHDU�GLVF�KHLJKW� �'+��PHDVXUHPHQWV�� WUXH�
TXDQWL¿FDWLRQ� RI� WKH� LQWHUYHUWHEUDO� JDS� LV� DFKLHYHG� ZLWK� D� '+�
GLVWULEXWLRQ��ZKLFK�FDQ�EH�WKHQ�XVHG�WR�GHVFULEH�SRVLWLRQV�RWKHU�
WKDQ� VXSLQH�� 7KH� REMHFWLYH� RI� WKLV� VWXG\� ZDV� WR� DQDO\]H� GLVF�
GLVWULEXWLRQ�SDWWHUQV�GXULQJ�WRUVLRQ�in vivo�
Methods: (LJKW\�RQH� YROXQWHHUV� ZHUH� &7�VFDQQHG� ERWK� LQ�
VXSLQH�DQG�LQ�ULJKW�����URWDWLRQ�SRVLWLRQV��,5%�DSSURYHG��������
\�R����9LUWXDO�PRGHOV�RI�HDFK�LQWHUYHUWHEUDO�JDS�UHSUHVHQWLQJ�WKH�
GLVF�ZHUH�FUHDWHG�ZLWK�WKH�LQIHULRU�HQGSODWH�RI�HDFK�µGLVF¶�VHW�DV�
WKH�UHIHUHQFH�VXUIDFH�DQG�VHSDUDWHG�LQWR�¿YH�DQDWRPLFDO�]RQHV��
IRXU�SHULSKHUDO�DQG�RQH�FHQWUDO��FRUUHVSRQGLQJ�WR�WKH�IRRWSULQW�RI�
WKH�DQQXOXV�¿EURVXV�DQG�QXFOHXV�SXOSRVXV��UHVSHFWLYHO\��'+V�LQ�
ERWK�SRVLWLRQV�ZHUH�FRPSDUHG�ZLWK�$129$��ZLWK�VLJQL¿FDQFH�VHW�
DW�S������
Results: 0HDQ�QHXWUDO�'+�ZDV�����������PP��:LWK�����URWDWLRQ��
D�VPDOO�EXW�VLJQL¿FDQW�LQFUHDVH�WR�����������PP��S�����������ZDV�
REVHUYHG��7KH�ULJKW�VLGH�VKRZHG�ODUJHU�VHSDUDWLRQ�LQ�PRVW�OHYHOV��
H[FHSW�DW�/��6���7KH�SRVWHULRU�DQG�ULJKW�]RQHV�LQFUHDVHG�LQ�KHLJKW�
IURP�QHXWUDO�WR�URWDWHG�SRVLWLRQ�RI�WKH�VSLQH��S������������ZKLOH�WKH�
OHIW��DQWHULRU�DQG�FHQWUDO�GHFUHDVHG��2Q�DYHUDJH��WKH�KHLJKW�RI�HDFK�
OXPEDU� ,9'� GXULQJ� URWDWLRQ�ZDV� JUHDWHU� WKDQ� LWV� KHLJKW� ZKLOH� WKH�
VSLQH�ZDV�QHXWUDO�
Discussion:2YHUDOO��PHDQ�'+�LQFUHDVHV�ZLWK�URWDWLRQ��$GGLWLRQDOO\��
WRUVLRQ�FDXVHV�'+�LQFUHDVHV�LQ�WKH�SHULSKHUDO�]RQHV��:LWK�URWDWLRQ�
WR�WKH�ULJKW��GLVF�KHLJKW�LQ�WKH�ULJKW�ODWHUDO�]RQH�LQFUHDVH�RSSRVHG�
D� GHFUHDVH� LQ� WKH� OHIW� ODWHUDO� ]RQH�� 6LPLODUO\�� WKH� SRVWHULRU� ]RQH�
LQFUHDVHG�ZKLOH�WKH�DQWHULRU�]RQH�GHFUHDVHG��7KLV�PLJKW�EH�FDXVHG�
E\�WKH�VSHFL¿F�VWUXFWXUDO�FRQ¿JXUDWLRQ�RI�WKH�VSLQH�DW�VXFK�OHYHOV��
HVSHFLDOO\�WKH�IDFHW�MRLQWV�RULHQWDWLRQ�DQG�VHJPHQWDO�ORUGRVLV�
Conclusion: 7KLV� VWXG\� TXDQWL¿HG� LPSRUWDQW� WHQVLOH�FRPSUHVVLYH�
FKDQJHV� LQ�'+�GXULQJ� WRUVLRQ��7KH� LPSOLFDWLRQV�RI� WKHVH�PXWXDOO\�
RSSRVLQJ�FKDQJHV�RQ� IDFHW�FRQWDFW�PHFKDQLFV�DUH�VWLOO�XQNQRZQ��
)XWXUH�VWXGLHV�FRXOG�LPSOHPHQW�WKLV�GHIRUPDWLRQ�GDWD�LQ�GLVF�VWUDLQ�
DQDO\VHV�
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MILD DEGENERATION DECREASES VISCOELASTIC 
MODULI OF THE NUCLEUS PULPOSUS IN A LARGE ANIMAL 
MODEL 
Detiger S.E.L.1, Hoogendoorn R.J.W.1, Helder M.N.1, van Royen B.J.1,
van der Veen A.J.1, Koenderink G.H.2, Smit T.H.1

1Dept. of Orthopaedic Surgery, VU University Medical Center, 
Amsterdam; 2Biological Soft Matter Group, FOM Institute AMOLF, 
Amsterdam, The Netherlands 

Introduction: ,QWHUYHUWHEUDO� GLVF� �,9'�� GHJHQHUDWLRQ� LV� DQ�
LPSRUWDQW� WDUJHW� IRU� UHJHQHUDWLYH� VWUDWHJLHV� %LRPHFKDQLFDO�
SURSHUWLHV�RI�ERWK�WKH�KHDOWK\�DQG�GHJHQHUDWHG�QXFOHXV�SXOSRVXV�
�13��VKRXOG�EH�FRQVLGHUHG� LQ� WKH�GHYHORSPHQW�RI� UHSODFHPHQW�
PDWHULDOV� 7KH� REMHFWLYH� RI� WKLV� VWXG\� ZDV� WR� GHWHUPLQH�
YLVFRHODVWLF�DQG�PHFKDQLFDO�FKDUDFWHULVWLFV�RI�WKH�13�LQ�QRUPDO�
DQG�PLOGO\�GHJHQHUDWHG�GLVFV�LQ�D�JRDW�PRGHO�
Methods: ,Q�HLJKW�DGXOW�'XWFK�PLON�JRDWV��WKUHH�OXPEDU�,9'V�ZHUH�
FKHPLFDOO\� GHJHQHUDWHG� XVLQJ� &KRQGURLWLQDVH� $%&� �&$%&���
FRQ¿UPHG� ZLWK� UDGLRJUDSK\� DQG� 05,��$IWHU� VDFUL¿FLQJ�� QHXWUDO�
]RQH��1=��VWLIIQHVV�DQG�UDQJH�RI�PRWLRQ��520��ZHUH�GHWHUPLQHG�
VDJLWWDOO\�� ODWHUDOO\� DQG� URWDWLRQDOO\� XVLQJ� D� PHFKDQLFDO� WHVWLQJ�
GHYLFH��$IWHU� IUR]HQ�VWRUDJH�DQG�VXEVHTXHQW� WKDZLQJ�� WKH�13V�
ZHUH�LVRODWHG�ZLWK�D�WUHSKLQH�DQG�RVFLOODWRU\�VKHDU�H[SHULPHQWV�
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LQWHUERG\�IXVLRQ��7/,)��ZHUH�LQGLFDWHG��*URXS�7������SDWLHQWV�LQ�
*URXS�/��0�) ����������\HDUV��DQG���LQ�*URXS�7��0�) ����������
\HDUV��ZLWK�/����OHVLRQ�ZHUH�HYDOXDWHG���\HDUV�DIWHU�VXUJHU\�
Results: &OLQLFDO�V\PSWRPV�RI�WKH�SDWLHQWV�ZLWK�LQVWDELOLW\�ZHUH�
VLJQL¿FDQWO\�VHYHUH�WKDQ�WKRVH�RI�WKH�SDWLHQWV�ZLWKRXW�LQVWDELOLW\�
�6)����� ����� YV� ������ 9$6�� ����� YV� ������ S�������� )ROORZLQJ�
VXUJHU\�� SK\VLFDO� IXQFWLRQ� LQ� 6)���� LPSURYHG� VLJQL¿FDQWO\� LQ�
ERWK�JURXSV� �S��������9$6�RI� ORZ�EDFN�SDLQ�DQG� OHJ�SDLQ�DOVR�
VLJQL¿FDQWO\�GHFUHDVHG��S��������
Discussion: 7KH�HWLRORJ\�RI�ORZ�EDFN�SDLQ�KDV�QRW�EHHQ�FOHDUO\�
DGGUHVVHG�� $OWKRXJK� YDULHW\� RI� FDXVHV� VXFK� DV� GHJHQHUDWLYH�
GLVF�DQG�RU�IDFHW�MRLQW��VSLQDO�GHIRUPLWLHV��RU�HYHQ�SV\FKRORJLFDO�
IDFWRUV�DUH�FRQVLGHUHG�WR�DIIHFW�ORZ�EDFN�V\PSWRP��RXU�SURFHGXUH��
WKH� ¿UVW� ELRPHFKDQLFDO� GH¿QLWLRQ� RI� VHJPHQWDO� LQVWDELOLW\� LQ�
FOLQLFDO� VHWWLQJ�� FRXOG� VKRZ� D� UHODWLRQVKLS� EHWZHHQ� VHJPHQWDO�
LQVWDELOLW\�DQG�ORZ�EDFN�SDLQ��)XUWKHUPRUH��WKH�VXUJLFDO�WUHDWPHQW�
GHWHUPLQHG�XVLQJ�,20�V\VWHP�ZDV�HIIHFWLYH��
Conclusion: /XPEDU�VHJPHQWDO�LQVWDELOLW\��LI�LW�LV�FOHDUO\�GH¿QHG�
LQ�ELRPHFKDQLFDO�VWDQG�SRLQW�RI�YLHZ��FDQ�EH�D�IDFWRU�WR�DIIHFW�ORZ�
EDFN�V\PSWRP�
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ON THE EXTENT AND NATURE OF NUCLEUS-ANNULUS 
INTEGRATION
Wade K.1, Robertson P.2, Broom N.1

1Dept. of Chemical and Materials Engineering, University of 
Auckland, Auckland; 2Dept. of Orthopaedic Surgery, Auckland 
City Hospital, Auckland, New Zealand

Introduction:�7KH�GLVF�QXFOHXV�LV�JHQHUDOO\�YLHZHG�DV�D�K\GUR�
VWDWLFDOO\�IXQFWLRQLQJ�HQWLW\�ODUJHO\�VHSDUDWH�IURP�LWV�VXUURXQGLQJ�
LQQHU� DQQXOXV� DQG� HQGSODWHV�� 7KH� ERXQGDU\� EHWZHHQ� QXFOHXV�
DQG�DQQXOXV� LV� DFNQRZOHGJHG�DV� EHLQJ� GLI¿FXOW� WR� GH¿QH��7KLV�
VWXG\� LQYHVWLJDWHG�ZKHWKHU�RU�QRW� WKHUH� LV�D�VXEVWDQWLDO�GHJUHH�
RI�VWUXFWXUDO�LQWHJUDWLRQ�EHWZHHQ�WKH�QXFOHXV�DQG�LQQHU�DQQXOXV�
Methods:����PP�WKLFN�VDJLWWDO�VODEV�ZHUH�FXW�IURP�WKH�FHQWUDO�UH�
JLRQ�RI�RYLQH�OXPEDU�GLVFV��7KH�DQQXOXV�QXFOHXV�WUDQVLWLRQ�UHJLRQ�
ZDV�LVRODWHG�DQG�WKH�UHVXOWLQJ�VDPSOHV�ZHUH�VXEMHFWHG�WR�WHQVLOH�
ORDGLQJ��6DPSOHV�IRU�PLFURVWUXFWXUDO�H[DPLQDWLRQ�ZHUH�VWUHWFKHG�
WR�DERXW���WLPHV�WKHLU�RULJLQDO�VHSDUDWLRQ��IRUPDOLQ�¿[HG�LQ�WKLV�H[�
WHQGHG�VWDWH�DQG�WKHQ�GHFDOFL¿HG��&U\RVHFWLRQV�FXW�LQ�DQ�REOLTXH�
SODQH�WKDW�LQFRUSRUDWHG�RQH�RI�WKH�LQQHU�DQQXOXV�¿EUH�EXQGOH�GL�
UHFWLRQV�ZHUH�WKHQ�H[DPLQHG�PLFURVFRSLFDOO\��$�VHFRQG�JURXS�RI�
VDPSOHV�ZDV�ORDGHG�WR�WHQVLOH�IDLOXUH��
Results:�7KH�DQQXOXV�QXFOHXV�ERXQGDU\�ZDV�VKRZQ�WR�VXSSRUW�
DQ� DYHUDJH� ORDG� RI� ���1�� 7KLV� WHQVLOH� ORDGLQJ� UHVXOWHG� LQ� WKH�
¿EURXV� VWUXFWXUH� RI� WKH� QXFOHXV� EHLQJ� GUDZQ� LQWR� DSSUR[LPDWH�
DOLJQPHQW�LQ�WKH�WUDQVYHUVH�VWUHWFK�GLUHFWLRQ�ZLWK�DQ�DVVRFLDWHG�
UHYHUVH�LQ�SXOOLQJ�RI�WKH�LQQHU�DQQXODU�OD\HUV��$W�KLJKHU�PDJQL¿�
FDWLRQ��WKH�KRUL]RQWDOO\�DOLJQHG�QXFOHXV�¿EUHV�ZHUH�VHHQ�WR�WXUQ�
WKURXJK�DSSUR[LPDWHO\� ����� VSUHDGLQJ�RXW� LQWR� WKH� VXUURXQGLQJ�
DQQXODU�OD\HUV�
Discussion: 7KH�QXFOHXV�FRQWDLQV�D�FRQYROXWHG�EXW�KLJKO\�VWUXF�
WXUHG�QHWZRUN�RI�¿EUHV�RI�YDU\LQJ�OHQJWKV�ZKLFK�DSSHDU�WR�LQWH�
JUDWH�ZLWK� WKH� LQQHU� DQQXOXV�DQG� FRQIHU� VXEVWDQWLDO� WUDQVYHUVH�
LQWHUFRQQHFWLYLW\�ZKLFK�FDQ�EH�GHPRQVWUDWHG�PHFKDQLFDOO\��7KLV�
QHZ�HYLGHQFH�� WRJHWKHU�ZLWK�SUHYLRXVO\�GHPRQVWUDWHG�QXFOHXV�
HQGSODWH�FRQQHFWLYLW\��PDNHV�LW�FOHDU�WKDW�WKH�QXFOHXV�FDQQRW�EH�
FRQVLGHUHG�DV�D�VHSDUDWH�HQWLW\��:H�SURSRVH�WKDW�WKLV�VWUXFWXUDO�
LQWHJUDWLRQ�SURYLGHV�WKH�QXFOHXV�ZLWK�WHWKHUHG�PRELOLW\�WKDW�VXS�
SRUWV� SK\VLRORJLFDO� IXQFWLRQV� GLVWLQFW� IURP� WKH� SULPDU\� VWUHQJWK�
UHTXLUHPHQWV�RI�WKH�PRWLRQ�VHJPHQW�
Conclusions:�6XEVWDQWLDO�LQWHJUDWLRQ�H[LVWV�EHWZHHQ�WKH�QXFOH�
XV�DQG�LQQHU�DQQXOXV��WKH\�FDQQRW�EH�FRQVLGHUHG�DV�VHSDUDWH�HQ�
WLWLHV��:H�SURSRVH�WKDW�WKLV�LQWHUFRQQHFWLYLW\�VXSSRUWV�WKH�SK\VL�
RORJLFDO�HQYLURQPHQW�RI�WKH�GLVF�
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SAGITTAL LUMBAR AND PELVIC ALIGNMENT IN STANDING 
AND SITTING POSITION IN ADULS
Endo K., Suzuki H., Kimura D., Nishimura H., Tanaka H., Shishido T., 
Yamamoto K.
Dept. of Orthopaedic Surgery, Tokyo Medical University, Tokyo, 
Japan

Introduction: 3UHYLRXV�VWXGLHV�RQ�VSLQDO�VDJLWWDO�DOLJQPHQW�LQ�WKH�
VLWWLQJ�SRVLWLRQ�PDLQO\�IRFXVHG�RQ�OXPEDU�DOLJQPHQW�ZLWKRXW�SHOYLF�
DOLJQPHQW�ZLWK�QR�GLVFXVVLRQ�RI�JHQGHU�GLIIHUHQFH��7KHUHIRUH��ZH�
VHW�RXW�WR�HOXFLGDWH�WKH�GLIIHUHQFHV�LQ�VDJLWWDO�OXPEDU�DQG�SHOYLF�
DOLJQPHQW�EHWZHHQ�WKH�VWDQGLQJ�DQG�VLWWLQJ�SRVLWLRQV�LQ�PHQ�DQG�
ZRPHQ��
Materials and Methods:� :H� LQYHVWLJDWHG� WKH� UHODWLRQVKLSV�
EHWZHHQ� VDJLWWDO� OXPEDU� DQG� SHOYLF� DOLJQPHQW� EHWZHHQ� WKH�
VWDQGLQJ�DQG�VLWWLQJ�SRVLWLRQV�LQ����KHDOWK\�DGXOWV��7KH�IROORZLQJ�
SDUDPHWHUV�ZHUH�PHDVXUHG�RQ�ODWHUDO�OXPEDU�VSLQH�VWDQGLQJ�DQG�
VLWWLQJ� UDGLRJUDSKV�� OXPEDU� ORUGRWLF� DQJOH� �//$��� VDFUDO� VORSH�
�66���SHOYLF�WLOWLQJ�DQJOH��37��DQG�SHOYLF�PRUSKRORJLF�DQJOH��3,���
Results and Discussion:�7KH�PHDQ�YDOXHV�RI�//$��66��37�DQG�
3,�LQ�WKH�VWDQGLQJ�DQG�VLWWLQJ�SRVLWLRQV�ZHUH�DV�IROORZV��//$�������
�����������������������66�����������������������������37��������������
��������������DQG�3,���������������������������PHDQV���VWDQGDUG�
GHYLDWLRQ� >6'@��� UHVSHFWLYHO\�� 5HJDUGLQJ� WKH� FKDQJH� IURP� WKH�
VWDQGLQJ� WR� VLWWLQJ� SRVLWLRQV�� WKH� //$�� 66� DQG�37�ZHUH� �������
���������� ������� ��������� DQG� ������ ���������� UHVSHFWLYHO\� �S�
�� ������� ,Q� WKH� VLWWLQJ� SRVLWLRQ�� OXPEDU� ORUGRVLV� GHFUHDVHG� DQG�
WKHUH�ZDV�UHWURYHUVLRQ��//$��66�DQG�37�VKRZHG�QR�VWDWLVWLFDOO\�
VLJQL¿FDQW�JHQGHU�EDVHG�GLIIHUHQFHV�LQ�WKH�VWDQGLQJ�SRVLWLRQ��EXW�
WKHUH�ZDV�D�PDUNHG�GLIIHUHQFH�LQ�//$�DQG�66�LQ�WKH�VLWWLQJ�SRVLWLRQ��
//$�ZDV�PDUNHGO\�ODUJHU�LQ�ZRPHQ��DQG�37�ZDV�LQGHSHQGHQW�RI�
JHQGHU�LQ�WKH�VWDQGLQJ�SRVLWLRQ��+RZHYHU��LQ�WKH�VLWWLQJ�SRVLWLRQ��
//$�ZDV�PDUNHGO\�ODUJHU�DQG�37�ZDV�VPDOOHU�LQ�ZRPHQ�SRVVLEO\�
EHFDXVH� LQ� WKH�VLWWLQJ�SRVLWLRQ�� OXPEDU�SHOYLF�VDJLWWDO�DOLJQPHQW�
LV�DIIHFWHG�E\�JHQGHU�GLIIHUHQFH�LQ�WKH�SHOYLF�ERQH��,Q�WKH�VLWWLQJ�
SRVLWLRQ��WKHUH�LV�OHVV�ORUGRVLV��7KLV�PD\�DFFRXQW�IRU�WKH�GLIIHUHQFH�
LQ� ORQJ� IXVLRQ� LQ� WKH� OXPEDU� VSLQH� EHWZHHQ�ZDONLQJ� �VWDQGLQJ��
SDWLHQWV� DQG� QRQ�ZDONLQJ� �VLWWLQJ�� SDWLHQWV�� ,Q� GHWHUPLQLQJ� WKH�
RSWLPDO�SRVLWLRQ� IRU� OXPEDU�VSLQDO� IXVLRQ�� WKH�SDWLHQW¶V�DELOLW\� WR�
DPEXODWH�XSULJKW�LQ�D�ORUGRWLF�SRVLWLRQ�LV�WKH�SUHIHUUHG�RXWFRPH��
DQG� LV� EHVW� DFKLHYHG� E\� GXSOLFDWLQJ� WKH� SRVLWLRQ� LQ� D� VWDQGLQJ�
UDGLRJUDSK��
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PATIENTS WITH LUMBAR SEGMENTAL INSTABILITY 
PRESENT MORE SEVERE LOW BACK PAIN THAN THOSE 
WITHOUT INSTABILITY
Hasegawa K., Shimoda H., Sasaki K.
Dept. of Spine Surgery, Niigata Spine Surgery Center, Niigata, 
Japan

Introduction: 7KHUH�KDV�EHHQ�QR�FOHDU�HYLGHQFH�RQ�D�UHODWLRQVKLS�
EHWZHHQ� OXPEDU� VHJPHQWDO� LQVWDELOLW\� DQG� ORZ� EDFN� SDLQ�� 7KH�
SXUSRVH�RI� WKLV�VWXG\�ZDV�WR� LQYHVWLJDWH�WKH�UHODWLRQ�EDVH�RQ�D�
ELRPHFKDQLFDO�GH¿QLWLRQ�RI�LQVWDELOLW\�XVLQJ�D�QRYHO�LQWUDRSHUDWLYH�
PHDVXUHPHQW��,20��V\VWHP��-16�������
Materials and Methods: 2QH� KXQGUHG� HOHYHQ� SDWLHQWV� �0�
) ������� DYHUDJH�DJH������ \HDUV��ZLWK�GHJHQHUDWLYH�GLVHDVHV�
ZHUH� LQFOXGHG�� ,QVWDELOLW\� ZDV� GHWHUPLQHG� DV� D� VHJPHQW� ZLWK�
QHXWUDO� ]RQH� �1=�� !� �� PP�1� XVLQJ� ,206� �-%-6� ������� 7KH�
V\PSWRP�ZDV�FRPSDUHG�EHWZHHQ�WKH�SDWLHQWV�ZLWK�LQVWDELOLW\�DQG�
WKRVH�ZLWKRXW� LQVWDELOLW\�E\�XVLQJ�6)�����SK\VLFDO� IXQFWLRQ��DQG�
YLVXDO� DQDORJ� VFDOH� �9$6��RI� ORZ�EDFN�DQG� OHJ�SDLQV��6XUJLFDO�
SURFHGXUHV�ZHUH� GHWHUPLQHG� GXULQJ� VXUJHU\�ZLWK� ,20� V\VWHP��
LI�1=�����PP�1�� ODPLQRSODVW\�ZDV�VFKHGXOHG� �*URXS�/��� LI� WKH�
1=�ZDV� �� ��PP�1�� GHFRPSUHVVLRQ� DQG� WUDQVIRUDPLQDO� OXPEDU�
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PDOH� DQG� IHPDOH� 6RXWKHUQ� &KLQHVH� �PHDQ� DJH�� ����� \HDUV��
DJH� UDQJH�� ��� �� ��� \HDUV�� ZDV� SHUIRUPHG� DVVHVVLQJ� VDJLWWDO�
7��ZHLJKWHG� OXPEDU� 05,V� IRU� WKH� SUHVHQFH� RI� 0&� DQG� RWKHU�
UDGLRJUDSKLF� ¿QGLQJV�� 6XEMHFW� GHPRJUDSKLFV�� OLIHVW\OH� IDFWRUV��
DQG�ORZ�EDFN�SDLQ�ZHUH�DOVR�DVVHVVHG��
Results: 7KH�SUHYDOHQFH�RI�0&�ZDV�����LQFUHDVLQJ�H[SRQHQWLDOO\�
ZLWK�DGYDQFLQJ�DJH��5�VTXDUH� ��������0&�RFFXUUHG�SUHGRPLQDQWO\�
DW� WKH� ORZHU� OXPEDU� UHJLRQ� ��������� )ROORZLQJ� PXOWLYDULDWH�
UHJUHVVLRQ� PRGHOLQJ� �DGMXVWLQJ� IRU� GHPRJUDSKLF� DQG� OLIHVW\OH�
IDFWRUV��� WKH� SUHVHQFH� RI� GLVF� GHJHQHUDWLRQ�� GLVF� EXOJH�� DQG�
6FKPRUO¶V�QRGHV� LQFUHDVHG� WKH� OLNHOLKRRG�RI�0&� �S��������7KH�
SUHVHQFH�RI�KLVWRULFDO�DQG�SDVW�\HDU�/%3�ZHUH�DVVRFLDWHG�ZLWK�
0&��S��������0&�ZHUH�DOVR�SRVLWLYHO\�FRUUHODWHG�ZLWK�V\PSWRP�
VHYHULW\� �S��������� $VVHVVLQJ� WKH� GLIIHUHQW� GHWHUPLQDQWV�
DVVRFLDWHG�ZLWK�0&� WKURXJKRXW� WKH� OXPEDU� VHJPHQWV�� OLIHVW\OH�
IDFWRUV� VLJQL¿FDQWO\� DIIHFWHG� WKH� ORZHU� OXPEDU� VSLQH�� 6XEMHFWV�
ZKR� ZHUH� ERWK� VPRNHUV� DQG� RYHUZHLJKW�REHVH� KDG� D� KLJKHU�
OLNHOLKRRG�RI�0&� �25������������&,�������±�������DW� WKH� ORZHU�
OXPEDU�VSLQH�WKDQ�QRUPDO�XQGHUZHLJKW�QRQ�VPRNHUV��
Conclusion: %DVHG�RQ� WKH� ODUJHVW�05,�VWXG\� WR�DVVHVV�0RGLF�
FKDQJHV��GHWHUPLQDQWV�RI�0&�YDU\�WKURXJKRXW�WKH�OXPEDU�VSLQH��
0&� SUHGRPLQDQWO\� RFFXU� LQ� WKH� ORZHU� OXPEDU� VSLQH�� DQG� DUH�
KLJKO\�DVVRFLDWHG�ZLWK�GLVF�GHJHQHUDWLRQ��DQG�WKH�SUHVHQFH�DQG�
VHYHULW\� RI� /%3�� 6PRNHUV�ZKR�ZHUH� RYHUZHLJKW�REHVH� KDG� DQ�
LQFUHDVHG�OLNHOLKRRG�RI�0&�LQYROYLQJ�WKH�ORZHU�OXPEDU�VSLQH��
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MODIC (ENDPLATE) CHANGES IN THE LUMBAR SPINE: 
BONE MICROARCHITECTURE AND REMODELING
Chong K.C. 1,3, Perilli E. 2,3, Parkinson I.H.2,3, Osti O.L.3, Fazzalari N.L.2,3

1Calvary Health Care, North Adelaide, Adelaide; 2Discipline of 
Anatomy and Pathology, The University of Adelaide, Adelaide; 
3Bone and Joint Research Laboratory, SA Pathology and Hanson 
Institute, Adelaide, Australia

Introduction: 7KLV� UHSRUW�� H[SDQGV� RQ� D� SUHYLRXV� SLORW� VWXG\��
DQDO\]LQJ�WKH�ERQH�PLFURDUFKLWHFWXUH�DQG�UHPRGHOOLQJ�FKDUDFWHULVWLFV�
DVVRFLDWHG�ZLWK�0RGLF�FKDQJHV�LQ�KXPDQ�OXPEDU�YHUWHEUDH��RI�DGXOWV�
XQGHUJRLQJ�VSLQDO�VXUJHU\�IRU�GHJHQHUDWLYH�GLVHDVH�
Materials and Methods: 7KLUW\�RQH� SDWLHQWV� XQGHUZHQW� HOHFWLYH�
VSLQDO� VXUJHU\� ZLWK� OXPEDU� YHUWHEUDH� VKRZLQJ�0RGLF� FKDQJHV� RQ�
SUH�RSHUDWLYH� OXPEDU�05,��7KH�FDVHV�ZHUH�VXEGLYLGHG�DV� IROORZV��
0RGLF�,��Q ����0RGLF�,,��Q ������0RGLF�,,,��Q ����7KH�SDWLHQWV�ZHUH�
������ \HDUV�� $� WUDQVSHGLFXODU� YHUWHEUDO� ERG\� ELRSV\� ���[�PP��
ZDV� WDNHQ� LQ�DOO�SDWLHQWV��0LFUR�FRPSXWHG� WRPRJUDSK\� �PLFUR�&7��
VFDQV�RI�WKH�ELRSVLHV�ZHUH�FDUULHG�RXW�SURYLGLQJ��'�DQDO\VLV�RI�ERQH�
PLFURDUFKLWHFWXUH�� WR� FDOFXODWH� ERQH� YROXPH� IUDFWLRQ�� WUDEHFXODU�
WKLFNQHVV�DQG�WUDEHFXODU�QXPEHU��+LVWRORJLFDO�VHFWLRQV��YRQ�.RVVD�
DQG� +	(�� ZHUH� DOVR� SUHSDUHG� IRU� DQDO\VLV� RI� WLVVXH�OHYHO� ERQH�
UHPRGHOLQJ�
5esults: 0LFUR�&7� DQDO\VLV� UHYHDOHG� D� VLJQL¿FDQWO\� KLJKHU� ERQH�
YROXPH�IUDFWLRQ�LQ�0RGLF�W\SH�,,,�FRPSDUHG�WR�0RGLF�,�DQG�,,��S��������
7KH�LQFUHDVH�LQ�ERQH�YROXPH�IUDFWLRQ�ZDV�DVVRFLDWHG�ZLWK�LQFUHDVHG�
WUDEHFXODU� QXPEHU� �S������� DQG� WUDEHFXODU� WKLFNQHVV� �S��������
+LVWRORJLFDO�DQDO\VLV� VKRZHG� UHGXFHG�RVWHRLG�VXUIDFH� LQ�0RGLF� ,,��
FRPSDUHG�WR�0RGLF�,�DQG�,,,��S��������,Q�0RGLF�,,,��D�WUHQG�WRZDUGV�
UHGXFHG� HURVLRQ� VXUIDFH� ZDV� IRXQG� FRPSDUHG� WR� 0RGLF� ,� DQG� ,,�
�S �������,Q�0RGLF�,,,�VLJQL¿FDQWO\�KLJKHU�RVWHRLG�VXUIDFH�WR�HURVLRQ�
VXUIDFH�UDWLR�ZDV�IRXQG��FRPSDUHG�WR�0RGLF�,�DQG�,,��S�������
Discussion: 7KLV�VWXG\¶V�¿QGLQJV�RQ�H[SDQGHG�GDWD�IURP�D�SUHYLRXV�
SLORW� VWXG\� FRQ¿UP� WKDW� ERQH� PLFURDUFKLWHFWXUDO� DQG� UHPRGHOOLQJ�
GLIIHUHQFHV�EHWZHHQ�0RGLF�W\SHV�DUH�VWDWLVWLFDOO\�VLJQL¿FDQW�
Conclusion: 7KLV�VWXG\�FRQ¿UPV�WKH�FOLQLFDO�05,�¿QGLQJV�WKDW�0RGLF�
,,,�FKDQJHV�DUH�FRQVLVWHQW�ZLWK�D�PRUH�VWDEOH�VFOHURWLF�SKDVH�RI�WKH�
SDWKRORJ\��ZLWK�VLJQL¿FDQWO\�KLJKHU�ERQH�YROXPH�IUDFWLRQ�FRPSDUHG�
WR�0RGLF�,�DQG�,,�
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MICROMECHANICS OF ANNULUS-ENDPLATE 
INTEGRATION
Rodrigues S.A.1, Wade K.1, Robertson P.2, Thambyah A.1, Broom N.D.1
1Dept. of Chemical and Materials Engineering, University of 
Auckland, Auckland; 2Dept. of Orthopaedic Surgery, Auckland 
City Hospital, Auckland, New Zealand

Introduction: 7KH� HQGSODWH� LV� D� VWUXFWXUDOO\� LPSRUWDQW� UHJLRQ��
,W� PDUNV� WKH� WUDQVLWLRQ� EHWZHHQ� WKH� VWLII� YHUWHEUDH� DQG� WKH�
FRPSOLDQW� GLVF� DQG� LV� WKXV� D� UHJLRQ� RI� SRWHQWLDOO\� KLJK� VWUHVV�
FRQFHQWUDWLRQ�� 7KH� HIIHFWLYHQHVV� RI� DQFKRUDJH� RI� WKH� DQQXOXV�
¿EUHV� LQ� WKH�HQGSODWH�ZLOO� FOHDUO\� LQÀXHQFH� WKH�RYHUDOO� VWUHQJWK�
RI�WKH�PRWLRQ�VHJPHQW��)DLOXUH�RI�WKLV�HQGSODWH�UHJLRQ�LV�NQRZQ�
WR�EH�DVVRFLDWHG�ZLWK�GLVF�KHUQLDWLRQ��7KLV�VWXG\�LQYHVWLJDWHG�WKH�
PHFKDQLVP�RI�DQQXODU�¿EUH�HQGSODWH�DQFKRUDJH�
Methods: 0RWLRQ� VHJPHQWV� IURP� WKH� OXPEDU� UHJLRQ� RI�PDWXUH�
RYLQH� VSLQHV� ZHUH� LVRODWHG�� VXEMHFWHG� WR� D� UDQJH� RI� ORDGLQJ�
FRQGLWLRQV� LQFOXGLQJ� FRPSUHVVLRQ�� ÀH[LRQ� DQG�RU� PLOG� WRUVLRQ��
¿[HG�LQ�WKHVH�VWDWHV�DQG�WKHQ�GHFDOFL¿HG��6DPSOHV�LQFRUSRUDWLQJ�
WKH� SRVWHULRU� DQQXOXV�HQGSODWH� ZHUH� FU\RVHFWLRQHG� DORQJ� WKH�
SODQH� RI� RQH� RI� WKH� ODPHOODU� ¿EUH� GLUHFWLRQV� WR� REWDLQ� REOLTXH�
VHFWLRQV�� 7R� JDLQ� D� FOHDUHU� XQGHUVWDQGLQJ� RI� WKH� DQFKRUDJH�
V\VWHP� LQ�D� WKUHH�GLPHQVLRQDO� VHQVH��DGGLWLRQDO� VDPSOHV�ZHUH�
SUHSDUHG� IURP� WKH� DQWHULRU� SDUW� RI� WKH� GLVF� DQG� FU\RVHFWLRQHG�
DORQJ� WKH� IURQWDO� FRURQDO� SODQH��6HFWLRQV�ZHUH� LPDJHG� LQ� WKHLU�
IXOO\�K\GUDWHG�VWDWH�XVLQJ�GLIIHUHQWLDO�LQWHUIHUHQFH�FRQWUDVW�RSWLFDO�
PLFURVFRS\�
Results: 7KH�DQQXODU�¿EUH�EXQGOHV�KDYH�D�WHQGHQF\�WR�VXEGLYLGH�
LQWR�VXE�EXQGOHV�RQ�HQWHULQJ� WKH�HQGSODWH� WR� IRUP�D���'�PXOWL�
OHDI�PRUSKRORJ\�ZKHUH�HDFK� OHDI� LV�VHSDUDWHG�E\�FDUWLODJLQRXV�
HQGSODWH� PDWUL[�� 7KH� FRURQDO� VHFWLRQV� UHYHDOHG� WKH� WUDQVLWLRQ�
EHWZHHQ�ODPHOODH�DW�WKH�DQQXOXV�HQGSODWH�MXQFWLRQ��
Discussion: 7KH�EUDQFKHG�PRUSKRORJ\�LQFUHDVHV�WKH�LQWHUIDFLDO�
DUHD�EHWZHHQ�EXQGOH�DQG�PDWUL[�LQ�SURSRUWLRQ�WR�WKH�QXPEHU�RI�
VXE�EXQGOHV�IRUPHG��*LYHQ�WKH�OLPLWHG�WKLFNQHVV�RI�WKH�HQGSODWH�
DQG�WKH�LQWULQVLF�VWUHQJWK�RI�WKH�LQWHUIDFH�ERQG�EHWZHHQ�EXQGOH�
DQG� HQGSODWH� PDWUL[�� WKLV� PRUSKRORJ\� LV� FRQVLVWHQW� ZLWK� D�
PHFKDQLVP� RI� RSWLPDO� VKHDU�VWUHVV� WUDQVIHU� ZKHUHLQ� D� JUHDWHU�
VWUHQJWK�RI�DQQXODU�¿EUH�DQFKRUDJH�LV�DFKLHYHG�RYHU�D�UHODWLYHO\�
VKRUW�LQVHUWLRQ�GLVWDQFH�
Conclusion: 0LFURVWUXFWXUDO� FRPSDULVRQ� EHWZHHQ� WKH� UHOD[HG�
DQG�WKH�FRPSUHVVHG���ÀH[HG���WRUVLRQHG�VWDWHV�SURYLGHG�IXUWKHU�
LQVLJKWV� LQWR� WKH� PLFURPHFKDQLFV� RI� WKH� DQQXOXV�HQGSODWH�
DQFKRUDJH�V\VWHP��SDUWLFXODUO\� LWV�EUDQFKHG�PRUSKRORJ\�ZKLFK�
RSWLPL]HV�WKH�VWUXFWXUH�IRU�KLJKHU�VWUHQJWK�
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A LARGE-SCALE POPULATION-BASED STUDY OF MODIC 
CHANGES OF THE LUMBAR SPINE
Mok F.P.S.1, Samartzis D.1, Karppinen J.2, Fong D.Y.T.3,
Luk K.D.K.1, Cheung K.M.C.1

1Dept. of Orthopaedics & Traumatology, University of Hong Kong, 
Pokfulam, Hong Kong; 2Dept. of Physical and Rehabilitation 
Medicine, University of Oulu, Oulo, Finland; 3School of Nursing, 
University of Hong Kong, Pokfulam, Hong Kong

Introduction: 0RGLF�FKDQJHV��0&��DUH�YHUWHEUDO�ERQH�PDUURZ�
DQG�HQGSODWH�VLJQDO�FKDQJHV�RQ�05,��FRPPRQO\�DVVRFLDWHG�ZLWK�
ORZ�EDFN�SDLQ� �/%3���7R�GDWH��QR� ODUJH�VFDOH�SRSXODWLRQ�EDVHG�
VWXG\� DFFRXQWLQJ� IRU� YDULRXV� GHPRJUDSKLFV�� OLIHVW\OH� IDFWRUV��
DQG� FOLQLFDO� SDUDPHWHUV� KDV� EHHQ� DGGUHVVHG� WR� GHWHUPLQH� WKH�
GLVWULEXWLRQ� DQG� ULVN� IDFWRUV� DVVRFLDWHG�ZLWK�0&� RI� WKH� OXPEDU�
VSLQH�� $V� VXFK�� WKH� IROORZLQJ� SRSXODWLRQ�EDVHG� VWXG\� ZDV�
SHUIRUPHG� WR�GHWHUPLQH� WKH�SUHYDOHQFH��SRWHQWLDO�GHWHUPLQDQWV�
DQG�FOLQLFDO�UHOHYDQFH�DVVRFLDWHG�ZLWK�0&�RI�WKH�OXPEDU�VSLQH���
Methods: $� FURVV�VHFWLRQDO� SRSXODWLRQ�EDVHG� VWXG\� RI� ������
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NH\� IHDWXUHV� WKDW� KLJKOLJKW� WKH� PHVRVWUXFWXUDO� LQKRPRJHQHLW\�
RI� WKH� $)� �)LJXUH� �D�� E��� 6SHFL¿FDOO\�� SK\VLFDO� FROODJHQ� ¿EHU�
RULHQWDWLRQV�FRXOG�EH�YLVXDOL]HG�QRW�RQO\�DFURVV� ODPHOODU� OD\HUV�
EXW�DOVR�ZLWKLQ�HDFK�OD\HU��)LJXUH��E��G���$GGLWLRQDOO\��WKH�LQWHU��
WUDQV�ODPHOODU�EULGJLQJ�QHWZRUN�ZDV�DOVR�UHDGLO\�LGHQWL¿DEOH�DQG�
FDQ�EH�UHFRQVWUXFWHG��)LJXUH��F���
Discussion:7KLV�VWXG\�GHPRQVWUDWHV�WKH�FDSDELOLW\�IRU�2&7�WR�EH�
XVHG�DV�D�PHWKRG�IRU�FKDUDFWHUL]LQJ�PHVRVFDOH�$)�DUFKLWHFWXUHV��
6LQFH�2&7� LV�QRQ�LQYDVLYH��QRQ�GHVWUXFWLYH��DQG�KDV� UHODWLYHO\�
JRRG�WLVVXH�SHQHWUDWLRQ�GHSWK��a��PP���LW�FDQ�EH�XVHG�WR�LPSURYH�
RXU� XQGHUVWDQGLQJ� RI� FRPSOH[� ��'� GLVFRQWLQXLWLHV� LQ� DQQXODU�
ODPHOODH�DQG�WKHLU�LPSOLFDWLRQV�RQ�,9'�DQDWRP\�DQG�PHFKDQLFV�
LQ�ERWK�KHDOWK�DQG�GLVHDVH�

)LJXUH�����D��3KRWR�RI�LPDJHG�RYLQH�,9'���E����'�2&7�LPDJH�RI�
,9'��1�3���1XFOHXV�3XOSRVXV����F��WUDQVYHUVH�LPDJH�YLHZ�RI�RXWHU�
$)��UHG�OLQHV�LQGLFDWH�LQWHU��WUDQV�ODPHOODU�EULGJLQJ�QHWZRUNV�LQ�D�
VLQJOH�FURVV�VHFWLRQDO�SODQH��VFDOH�EDU� ���PP����G����'�LPDJH�RI�
D�ODPHOODU�OD\HU�LQ�SODQH��VFDOH�EDU� ���PP��
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CHEMICAL EXCHANGE SATURATION TRANSFER (CEST) 
AND T2 MAPPING IN SUBJECTS WITH INTERVERTEBRAL 
DISC DEGENERATION
Kim M.1, Chan Q.1, Anthony M.P.1, Samartzis D.2, Cheung 
K.M.C.2, Khong, P.L.1

1Dept. of Diagnostic Radiology, University of Hong Kong, 
Pokfulam; 2Dept. of Orthopaedics & Traumatology, University of 
Hong Kong, Pokfulam, Hong Kong

Introduction: ,QWHUYHUWHEUDO�GLVF�GHJHQHUDWLRQ� �,9'��RQ�05,� LV�
DQ� HWLRORJLFDO� IDFWRU� DVVRFLDWHG�ZLWK� ORZ� EDFN� SDLQ�� 7KH� �,9'��
KDV�EHHQ�ZHOO�DFNQRZOHGJHG�WR�GHJHQHUDWH�DV�FKDUDFWHUL]HG�E\�
ELRFKHPLFDO�DQG�PRUSKRORJLFDO�FKDQJHV��7��UHOD[DWLRQ�WLPH�KDV�
EHHQ�VXJJHVWHG�WR�EH�VHQVLWLYH�WR�FKDQJHV�LQ�FROODJHQ�DQG�ZDWHU�
FRQWHQW�LQ�FDUWLODJH�DQG�LQ�WKH�,9'��,Q�WKH�GLVF��WKH�LQYHVWLJDWRUV�
KDYH� TXDQWL¿HG� FKHPLFDO� H[FKDQJH� VDWXUDWLRQ� WUDQVIHU�
�&(67��DQG�LWV�VSHFL¿FLW\�DV�ZHOO�DV� LWV�FRUUHODWLRQ�FDSDFLW\� IRU�
JO\FRVDPLQRJO\FDQ� �*$*�� FRQWHQW� �JDJ&(67��� +RZHYHU�� WKH�
FRUUHODWLRQ� EHWZHHQ� FRQYHQWLRQDO� TXDOLWDWLYH� 05,� DVVHVVPHQW�
�7��ZHLJKWHG�� DQG� TXDQWLWDWLYH� 05,� PHDVXUHPHQW�� VXFK� DV�
7�� DQG� &(67�� UHPDLQV� XQNQRZQ�� ,Q� WKLV� VWXG\�� ZH� DLPHG� WR�
LQYHVWLJDWH�WKH�DVVRFLDWLRQ�EHWZHHQ�&(67��7��DQG�GHJHQHUDWLYH�
JUDGHV�LQ�,9'�XVLQJ�7��ZHLJKWHG�05,�LQ�KXPDQ�VXEMHFWV��
Methods: 7ZHQW\�RQH� VXEMHFWV� ��� IHPDOHV�� ���PDOHV��PHGLDQ�
DJH� �����DJH�UDQJH �������\HDUV��ZLWK�QR�SULRU�VSLQH�VXUJHU\�
ZHUH�UHFUXLWHG��6DJLWWDO�7��ZHLJKWHG��&(67�DQG�7��05,�RI� WKH�
OXPEDU� VSLQH� ZHUH� REWDLQHG�� �$OO� LPDJHV� RI� WKH� OXPEDU� VSLQH�
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LUMBAR MODIC CHANGES – IN LOW- AND HIGH-FIELD MRI 
Bendix T.1,2, Sorensen J.S.3, Henriksson G.A.C.4, Bolstad J.E.5,
Narvestad E.K.6, Jensen T.S.3,7

1Institute of Sports Science and Clinical Biomechanics, University 
of Southern Denmark, Odense; 
2Spine Center Copenhagen, Glostrup Hospital, Glostup; 3Spine
Centre of Southern Denmark, Lillebaelt Hospital, Middelfart; 
4Chiropractor Private practice, Odense, Denmark; 5Chiropractor
Private practice, Kongsberg, Norway; 6Dept. of Radiology, 
Copenhagen University Hospital Rigshospitalet, Copenhagen; 
7Institute of Regional Health Services Research, University of 
Southern Denmark, Odense, Denmark

Introduction/Aim: ,W�LV�D�FKDOOHQJH�WR�JLYH�SDWLHQWV�ZLWK�ORZ�EDFN�
SDLQ��/%3��D�VSHFL¿F�GLDJQRVLV��0RGLF�FKDQJHV�DV�VHHQ�RQ�05,�
KDYH�EHHQ�UHSRUWHG�WR�EH�D�SRVVLEOH�VRXUFH�RI�SDLQ��+RZHYHU��LW�
LV�XQFOHDU�LI�WKH�GLDJQRVLV�LV�GHSHQGHQW�RI�WKH�¿HOG�VWUHQJWK��7KH�
DLP�ZDV�WR�LQYHVWLJDWH�LI�WKHUH�LV�D�GLIIHUHQFH�LQ�¿QGLQJV�RI�OXPEDU�
0RGLF� FKDQJHV� LQ� ORZ�¿HOG� ����� 7HVOD�� PDJQHWLF� UHVRQDQFH�
LPDJLQJ��05,��DV�FRPSDUHG�WR�KLJK�¿HOG������7HVOD��
Materials and Methods: 'HVLJQ��FURVV�VHFWLRQDO�REVHUYDWLRQDO�
VWXG\�� 7ZHQW\� SDWLHQWV� ZLWK� 0RGLF� FKDQJHV�� ��� ZRPHQ� DQG� ��
PHQ� �PHDQ� DJH� ������ UDQJH� �������� ZLWK� RU� ZLWKRXW� VFLDWLFD��
VHHQ�LQ�D�'DQLVK�RXWSDWLHQW�/%3�FOLQLF�ZHUH�LQFOXGHG��$OO�SDWLHQWV�
KDG�05,�VFDQV�RQ�ERWK�D�KLJK�¿HOG�DQG�D�ORZ�¿HOG�05,�VFDQQHU��
7ZR� UDGLRORJLVWV� HYDOXDWHG� DOO� OXPEDU� HQGSODWHV� LQGHSHQGHQWO\�
XVLQJ�D�VWDQGDUGL]HG�HYDOXDWLRQ�SURWRFRO��.DSSD�VWDWLVWLFV�ZHUH�
XVHG�WR�DQDO\]H�WKH�LQWHU�REVHUYHU�UHSURGXFLELOLW\��7R�DQDO\]H�WKH�
GLIIHUHQFH�EHWZHHQ�ORZ��DQG�KLJK�¿HOG�05,�ZH�XVHG�SDLUHG�W�WHVW�
Results: 7KH�WRWDO�QXPEHU�RI�0RGLF�FKDQJHV�GLDJQRVHG�ZLWK�KLJK�
¿HOG�05,��ZDV�VLJQL¿FDQWO\�KLJKHU�DV�FRPSDUHG�WR�ORZ�¿HOG�05,��
+RZHYHU������WLPHV�DV�PDQ\�0RGLF�W\SH���FKDQJHV�ZHUH�IRXQG�
ZLWK�ORZ�¿HOG�05,�DV�FRPSDUHG�WR�KLJK�¿HOG��&RQWUDULO\��ZLWK�KLJK�
¿HOG�05,�W\SH���FKDQJHV�ZHUH�GLDJQRVHG�WZLFH�DV�RIWHQ��
Discussion: :H� FDQQRW� FRQFOXGH� IURP� WKLV� VWXG\� ZKLFK� ¿HOG�
VWUHQJWK�JLYHV�UHVXOWV�FORVHVW�WR�WKH�WUXWK���0D\EH�67,5�VKRXOG�
EH�XVHG�IRU�URXWLQH�KLJK�¿HOG�05,�VFDQV�RI�/%3�SDWLHQWV��
Conclusion: 7KHUH� ZDV� D� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ� ORZ��
DQG�KLJK�¿HOG�05,�UHJDUGLQJ�WKH�RYHUDOO�SUHYDOHQFH�RI�DQ\�0RGLF�
FKDQJH��EXW�WKLV�KDG�RSSRVLWH�GLUHFWLRQV�IRU�W\SH���DQG����7KH�W\SH�
RI�05,�XQLW�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�ZKHQ�GLDJQRVLQJ�
SDWLHQWV�ZLWK�0RGLF�FKDQJHV�
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3-D MESOSTRUCTURAL IMAGING OF THE ANNULUS 
FIBROSUS USING OPTICAL COHERENCE TOMOGRAPHY
Han S.K.1, Chen C.W.1, Wierwille J.1, Chen Y.1, Hsieh A.H.1,2

1Dept. of Bioengineering, University of Maryland, College Park; 
2Dept. of Orthopaedics, University of Maryland, Baltimore, USA

Introduction:0HFKDQLFDO�IXQFWLRQ�RI�WKH�LQWHUYHUWHEUDO�GLVF��,9'��
LV�VWURQJO\�LQÀXHQFHG�E\�WLVVXH�DUFKLWHFWXUH��&XUUHQWO\��DSSURDFKHV�
KDYH� IRFXVHG� RQ� PDFUR�� RU� PLFUR�VFDOH� PHDVXUHPHQWV��
3KHQRPHQD�DW�LQWHUPHGLDWH�VFDOHV��KRZHYHU��DUH�DOVR�OLNHO\�WR�EH�
LPSRUWDQW�LQ�WLVVXH�PHFKDQLFV�DQG�PHFKDQRELRORJ\��EXW�DUH�QRW�
ZHOO�XQGHUVWRRG��7KH�REMHFWLYH�RI� WKLV�VWXG\�ZDV� WR� LQYHVWLJDWH�
WKH�WKUHH�GLPHQVLRQDO����'��PHVRVFDOH�VWUXFWXUHV�RI�WKH�DQQXOXV�
¿EURVXV��$)��XVLQJ�2SWLFDO�&RKHUHQFH�7RPRJUDSK\��2&7���
Methods: ,9'V�ZHUH�SUHSDUHG�IURP�RYLQH�OXPEDU�VSLQHV��6ZHSW�
VRXUFH� )RXULHU�GRPDLQ� 2&7� ZDV� SHUIRUPHG� XVLQJ� D� ODVHU�
JHQHUDWHG� EURDGEDQG� VSHFWUXP� RI� ���� QP� DW� ����� QP� ��� �P�
D[LDO� DQG� ��� �P� WUDQVYHUVH� UHVROXWLRQV� XQGHU� D� �� [� REMHFWLYH��
1$ ������7KH�ODVHU�VFDQQHG�D����[����[�����PP��YROXPH��IURP�
ZKLFK�D�����[�����[�����SL[HO�UHVROXWLRQ�YROXPHWULF�LPDJH�ZDV�
DFTXLUHG�
Results: 8VLQJ� 2&7�� ZH� ZHUH� DEOH� WR� UHVROYH� LQ� ��'� VHYHUDO�
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QR�DGGLWLYH� YDOXH�RYHU�QRQ�HQKDQFHG�05,� LQ� WKH�HYDOXDWLRQ�RI�
SDWLHQWV�ZKR�GR�QRW�UHFRYHU�IURP�VFLDWLFD�DIWHU�VXUJHU\�
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ADDITIVE VALUE OF MAGNETIC RESONANCE IMAGING 
BEYOND CLINICAL ASSESSMENT IN THE EVALUATION OF 
PATIENTS WHO DO NOT RECOVER FROM SCIATICA 
el Barzouhi A.1, Vleggeert-Lankamp C.L.A.1, Lycklama à Nijeholt 
G.J.3, van der Kallen B.F.3, Brand R.2, Koes B.W.4, Peul W.C.1

1Dept. of Neurosurgery, Leiden University Medical Centre, Leiden;
2Dept. of Medical Statistics, Leiden University Medical Centre, 
Leiden; 3Dept. of Radiology, Medical Centre Haaglanden, the 
Hague; 4Research Dept. of General Practice, Erasmus Medical 
Centre, Rotterdam, The Netherlands

Introduction/Aim: 0DJQHWLF�5HVRQDQFH�,PDJLQJ��05,��LV�RIWHQ�
UHSHDWHG�LQ�WKH�HYDOXDWLRQ�RI�SDWLHQWV�ZKR�GR�QRW�UHFRYHU�IURP�
VFLDWLFD��+RZHYHU��WKH�DVVRFLDWLRQ�EHWZHHQ�¿QGLQJV�RQ�05,�DQG�
FOLQLFDO�FRXUVH�LV�FRQWURYHUVLDO��7KH�REMHFWLYHV�RI�WKLV�VWXG\�ZHUH�
WR�GHVFULEH�UDGLRORJLFDO�¿QGLQJV��WKHLU�FKDQJHV�RYHU�WLPH��DQG�WR�
FRUUHODWH�WKHVH�05,�¿QGLQJV�WR�FOLQLFDO�RXWFRPH��
Methods: 7KH�VWXG\�SRSXODWLRQ�FRQVLVWHG�RI�����SDWLHQWV�ZKR�
ZHUH� LQFOXGHG� LQ� WKH� 6FLDWLFD� WULDO� DQG� ZHUH� UDQGRPL]HG� WR�
VXUJHU\�RU�SURORQJHG�FRQVHUYDWLYH�FDUH��3HXO�HW�DO���1(-0��������
3DUWLFLSDQWV� XQGHUZHQW� 05,� DQG� D� QHXURORJLFDO� H[DPLQDWLRQ�
ERWK� DW� EDVHOLQH� DQG� DIWHU� �� \HDU��7KH�PDMRULW\� RSLQLRQ� RI� WZR�
QHXURUDGLRORJLVWV�DQG�RQH�QHXURVXUJHRQ�UHJDUGLQJ�GLIIHUHQW�05,�
¿QGLQJV�ZDV�FRUUHODWHG�WR�RXWFRPHV�DV�DVVHVVHG�E\�PHDQV�RI
WKH�SDWLHQW¶V�UHSRUW�RI�SHUFHLYHG�UHFRYHU\��WKH�5RODQG�'LVDELOLW\�
4XHVWLRQQDLUH� DQG� WKH� YLVXDO�DQDORJXH� VFDOH� IRU� OHJ� DQG� EDFN�
SDLQ�XVLQJ�ORJLVWLF�UHJUHVVLRQ���
Results: $IWHU�RQH�\HDU����SHUFHQW�RI�VXUJLFDOO\�WUHDWHG�SDWLHQWV�
KDG�DQ�DEQRUPDO�GLVF�FRQWRXU� �GLVF�KHUQLDWLRQ�RU�EXOJLQJ�GLVF��
FRPSDUHG� WR� ��� SHUFHQW� RI� FRQVHUYDWLYHO\� WUHDWHG� SDWLHQWV�� ,Q�
WKH� PDMRULW\� RI� FDVHV� WKH� QHUYH� URRW� FRPSUHVVLRQ� DW� EDVHOLQH�
KDG�GLVDSSHDUHG�RU�ZDV�UHGXFHG�DIWHU�RQH�\HDU��1R�VLJQL¿FDQW�
FRUUHODWLRQ� H[LVWHG� EHWZHHQ� IDYRXUDEOH� RXWFRPH� DQG� 05,�
¿QGLQJV� RU� FKDQJHV� LQ� 05,� ¿QGLQJV� RYHU� WLPH�� 7KH� YDULDEOHV�
FRQVHTXHQWO\� FRUUHODWHG� ZLWK� UHFRYHU\� ZHUH� WKH� QHXURORJLFDO�
H[DPLQDWLRQ�¿QGLQJV�
Discussion: &RQWUDU\�WR�05,�¿QGLQJV��QHXURORJLFDO�H[DPLQDWLRQ�
¿QGLQJV�ZHUH�FRUUHODWHG�WR�FOLQLFDO�RXWFRPH�
Conclusion:5HSHDWLQJ�05,�KDV�QR�DGGLWLYH�YDOXH�EH\RQG�FOLQLFDO�
DVVHVVPHQW�LQ�WKH�HYDOXDWLRQ�RI�SDWLHQWV�ZKR�GR�QRW�UHFRYHU�IURP�
VFLDWLFD��,Q�DGGLWLRQ��JLYHQ�WKH�KLJK�GLVF�DEQRUPDOLWLHV�DIWHU�RQH�
\HDU�DQG�WKH�DEVHQFH�RI�D�FRUUHODWLRQ�EHWZHHQ�GLVF�DEQRUPDOLWLHV�
DQG� FOLQLFDO� RXWFRPH�� UHSHDWLQJ� DQ� 05,� DV� D� SUHRSHUDWLYH�
VWDQGDUGL]HG�SURFHGXUH�FDQ�EH�GHEDWHG�
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LUMBAR VERTEBRAL ENDPLATE LESIONS: ASSOCIATIONS 
WITH DISC DEGENERATION AND BACK PAIN HISTORY
Wang Y.1,2, Videman T.1, Battié M.C.2

1Faculty of Rehabilitation Medicine, University of Alberta, 
Edmonton, Canada; 2Dept. of Orthopedic Surgery, The First 

Hangzhou, PR China

Study Design: $Q�DXWRSV\�VWXG\�ZLWK�EDFN�SDLQ�KLVWRU\�GDWD��
Objective:�7R�GHWHUPLQH�WKH�DVVRFLDWLRQV�EHWZHHQ�YDULRXV�W\SHV�
RI�OXPEDU�YHUWHEUDO�HQGSODWH�OHVLRQV�DQG�GLVF�GHJHQHUDWLRQ��''��
DQG�EDFN�SDLQ�KLVWRU\�
Summary of Background Data:�7KH�ZHOO�LQQHUYDWHG�YHUWHEUDO�
ERG\�DQG�ERQ\�HQGSODWH�KDYH�EHHQ� VXVSHFWHG�DV�D� VRXUFH�RI�
FRPPRQ�EDFN�SDLQ��<HW��UHODWHG�FOLQLFDO�HYLGHQFH�KDV�EHHQ�UDUH��
3UHYLRXVO\��ZH�REVHUYHG�IRXU�W\SHV�RI�OXPEDU�HQGSODWH�OHVLRQV�ZLWK�

ZHUH� DFTXLUHG� XVLQJ� D� �7� $FKLHYD� VFDQQHU�� +LJK�UHVROXWLRQ�
7��ZHLJKWHG� GLVFV� ZHUH� TXDOLWDWLYHO\� JUDGHG� DFFRUGLQJ� WR�
6FKQHLGHUPDQ¶V�FODVVL¿FDWLRQ� �VFRUH�UDQJH���� WR�����&(67�DQG�
7�� PDSV� ZHUH� TXDQWLWDWLYHO\� DVVHVVHG� EDVHG� RQ� D� YR[HO�E\�
YR[HO�EDVLV�
Results: $� GHFUHDVLQJ� WUHQG� RI� &(67� DQG� 7�� YDOXHV� ZLWK�
LQFUHDVLQJ�JUDGH�RI�GHJHQHUDWLRQ�ZDV�QRWHG��7KH�PHDQ�&(67�
YDOXHV�LQ�/�����/����DQG�/��6��GLVFV�ZLWK�6FKQHLGHUPDQ�JUDGHV�
���Q� ���������Q� ���������Q� ����DQG����Q� ����ZHUH����������������
�����������������������������DQG����������������UHVSHFWLYHO\��7KH�
PHDQ�7��YDOXHV�LQ�GLVFV�ZLWK�6FKQHLGHUPDQ�JUDGHV����Q� ��������
�Q� ���������Q� ����DQG����Q� ����ZHUH����������������PV��������
�������PV���������������PV�DQG��������������PV��UHVSHFWLYHO\��
6FKQHLGHUPDQ�JUDGH�ZDV�FRUUHODWHG�ZLWK�ERWK�&(67���U� ��������
S����������DQG�7���U� ��������S����������7KH�FRUUHODWLRQ�EHWZHHQ�
&(67�DQG�7��YDOXHV�ZDV�U� �������S����������$�GLVFULPLQDWRU\�
HIIHFW�ZDV�QRWHG�EHWZHHQ�HDUO\�DQG�HQG�VWDJH�,9'�GHJHQHUDWLRQ�
IRU�7��DQG�&(67�LPDJLQJ��UHVSHFWLYHO\��
Conclusions: 2XU�UHVXOWV�VKRZHG�WKDW�&(67�DQG�7��GHFUHDVHV�
ZLWK�LQFUHDVLQJ�JUDGH�RI�GLVF�GHJHQHUDWLRQ�DQG�WKDW�&(67�YDOXHV�
VLJQL¿FDQWO\� FRUUHODWHG� ZLWK� 7��� 2XU� ¿QGLQJV� SURSRVH� XVHIXO�
TXDQWLWDWLYH�LPDJLQJ�WRROV�ZLWK�GLVFULPLQDWRU\�FDSDFLW\�WR�DVVHVV�
HDUO\�DQG�HQG�VWDJH�,9'�GHJHQHUDWLRQ��
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GADOLINEUM-ENHANCED MRI OF THE LUMBAR SPINE 
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G.J.3, van der Kallen B.F.3, Brand R.2, Koes B.W.4, Peul W.C.1

1Dept. of Neurosurgery, Leiden University Medical Centre, Leiden; 
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Leiden; 3Dept. of Radiology, Medical Centre Haaglanden, the 
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Introduction/Aim: *DGROLQLXP�HQKDQFHG� 0DJQHWLF� UHVRQDQFH�
LPDJLQJ��*G�05,��RI�WKH�OXPEDU�VSLQH�LV�JHQHUDOO\�SHUIRUPHG�LQ�
WKH�HYDOXDWLRQ�RI�SDWLHQWV�ZLWK�SHUVLVWHQW�VFLDWLFD�DIWHU�OXPEDU�GLVF�
VXUJHU\��7KH�REMHFWLYH�RI�WKLV�VWXG\�ZDV�WR�HYDOXDWH�LQWHUREVHUYHU�
DJUHHPHQW� DPRQJ� H[SHUW� UHDGHUV� UHJDUGLQJ� WKH� HQKDQFHPHQW�
E\�JDGROLQLXP�RI�VFDU�WLVVXH��KHUQLDWHG�GLVF�WLVVXH�DQG�DIIHFWHG�
QHUYH�URRW�
Methods: 7KH�VWXG\�SRSXODWLRQ�FRQVLVWHG�RI�����SDWLHQWV�ZKR�
ZHUH� LQFOXGHG� LQ� WKH� 6FLDWLFD� WULDO� DQG� ZHUH� UDQGRPL]HG� WR�
VXUJHU\�RU�SURORQJHG�FRQVHUYDWLYH�FDUH��3HXO�HW�DO���1(-0��������
3DUWLFLSDQWV�XQGHUZHQW�*G�05,�ERWK�DW�EDVHOLQH�DQG�DIWHU���\HDU��
7ZR� QHXURUDGLRORJLVWV� DQG� RQH� QHXURVXUJHRQ� LQGHSHQGHQWO\�
HYDOXDWHG� DOO� 05� LPDJHV�� .DSSD� FRHI¿FLHQWV� ZHUH� XVHG� WR�
DVVHVV�WKH�LQWHUREVHUYHU�UHOLDELOLW\�
Results: $W� EDVHOLQH�� WKH� LQWHUREVHUYHU� DJUHHPHQW� DPRQJ� DOO�
WKUHH�UHDGHUV�UHJDUGLQJ�VWDLQLQJ�RI�WKH�FRQVLGHUHG�DIIHFWHG�QHUYH�
URRW�DQG�GLVF�KHUQLDWLRQ�ZDV������DQG������UHVSHFWLYHO\��$W�RQH�
\HDU��DJUHHPHQW�UHJDUGLQJ�VWDLQLQJ�RI�WKH�DIIHFWHG�QHUYH�URRW�ZDV�
������ IRU� WKH�SUHVHQFH�RI� GLVF�KHUQLDWLRQ� LW�ZDV�������ZKLOH� IRU�
VWDLQLQJ�RI�GLVF�KHUQLDWLRQ�DJUHHPHQW�ZDV�������7KH�DJUHHPHQW�
ZLWK�UHJDUG�WR�WKH�SUHVHQFH�RI�VFDU�WLVVXH�ZDV�������$OO�UHDGHUV�
PDUNHG� VFDU� WLVVXH� DV� HQKDQFHG� LQ� DW� OHDVW� ����� ZKHQ� WKH\�
FRQVLGHUHG� LW� SUHVHQW�� ZKLFK� OHG� WR� D� PXOWLUDWHU� DJUHHPHQW�
UHJDUGLQJ�WKH�VWDLQLQJ�RI�VFDU�WLVVXH�RI��������
Discussion: 7KHUH�ZDV�D� ORZ�LQWHUREVHUYHU�DJUHHPHQW�DPRQJ�
VSLQH�H[SHUWV� UHJDUGLQJ� WKH�VWDLQLQJ�RI� WKH�GLVF�KHUQLDWLRQ�DQG�
UHJDUGLQJ�WKH�DIIHFWHG�QHUYH�URRW��7KH�LQWHUREVHUYHU�DJUHHPHQW�
UHJDUGLQJ� WKH� SUHVHQFH� RI� VFDU� WLVVXH� ZDV� VXUSULVLQJO\� ORZ�
FRPSDUHG� WR� WKH� KLJK� LQWHUREVHUYHU� DJUHHPHQW� UHJDUGLQJ� LWV�
VWDLQLQJ��
Conclusion: *DGROLQLXP�HQKDQFHG�05,�RI�WKH�OXPEDU�VSLQH�KDV�
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XSUHJXODWLRQ�RI� LQÀDPPDWRU\�PHGLDWRUV�ZDV�SHUVLVWHQW� WKURXJK�
��ZHHNV��7KH�SURSRUWLRQ�RI�&*53�LPPXQRUHDFWLYH��,5��QHXURQV�
DPRQJ� )*�ODEHOHG� QHXURQV�� UHPDLQHG� VLJQL¿FDQWO\� KLJKHU� LQ�
WKH� ,9'� LQMXU\�� FRPSUHVVLRQ�� DQG� FRPELQDWLRQ� JURXSV�� WKDQ� LQ�
WKH�FRQWUROV��,Q�FRQWUDVW�� LQFUHDVHV�LQ�WKH�SURSRUWLRQV�RI�$7)���
,5�RU�*$3���,5�QHXURQV� LQ� WKH� ,9'� LQMXU\�JURXS�DQLPDOV�ZHUH�
WUDQVLHQW�� EXW� SHUVLVWHQW� LQ� WKH� FRPSUHVVLRQ� DQG� FRPELQDWLRQ�
JURXSV�FRPSDUHG�ZLWK�FRQWUROV�
Conclusions:�'LVN�LQMXU\�LQ�UDWV�SURGXFHV�SHUVLVWHQW� LQFUHDVHV�
LQ� QHXURSHSWLGHV� LQ� '5*V�� EXW� RQO\� WUDQVLHQW� LQFUHDVHV� LQ�
LQÀDPPDWRU\� PHGLDWRUV� LQ� ,9'V�� 2Q� WKH� RWKHU� KDQG�� GLVN�
FRPSUHVVLRQ� LQ� UDWV� SURGXFHV� D� SHUVLVWHQW� LQFUHDVH� LQ�
LQÀDPPDWRU\� PHGLDWRUV� LQ� ,9'V� DQG� QHXURSHSWLGHV� LQ� '5*V��
0RUHRYHU��GLVN�FRPSUHVVLRQ�LQGXFHV�SHUVLVWHQW�QHUYH�LQMXU\�DQG�
UHJHQHUDWLRQ�RI�WKH�DIIHUHQW�¿EHUV�LQQHUYDWLQJ�,9'V��
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G.1, Ngo K.1, Dong Q.1, Lee J.1, Robbins P.2, Niedernhofer L.2,
Kang J.1, Vo N.1, Pola E.3
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Introduction/Aim:�$FWLYLW\�RI�1)� %��D�IDPLO\�RI�WUDQVFULSWLRQ�IDFWRUV�
DFWLYDWHG� LQ� UHVSRQVH� WR� D� YDULHW\� RI� VWUHVVRUV�� LQFUHDVHV�ZLWK� DJH�
DQG� LV� LPSOLFDWHG� LQ� WKH� SDWKRJHQHVLV� RI� QXPHURXV� DJH�UHODWHG�
SDWKRORJLHV�� %HFDXVH� 1)� %� DFWLYLW\� LV� XSUHJXODWHG� LQ� DJHG� GLVFV��
ZH�K\SRWKHVL]HG�WKDW�EORFNLQJ�1)� %�DFWLYDWLRQ�ZRXOG�VORZ�WKH�RQVHW�
RI�DJH�GHSHQGHQW�GLVF�GHJHQHUDWLYH�GHJHQHUDWLRQ��,''���7R�WHVW�WKLV�
K\SRWKHVLV��ZH�XVHG�WKH�Errc1-/¨�PRXVH�PRGHO�RI�D�KXPDQ�SURJHULD�LQ�
ZKLFK�ZH�KDG�SUHYLRXVO\�HVWDEOLVKHG�DV�DQ�DFFXUDWH�PRGHO�RI�VSLQH�
DJLQJ����
Materials/Methods:� 6\VWHPLF� LQKLELWLRQ� RI� 1)� %� DFWLYDWLRQ� ZDV�
DFKLHYHG� HLWKHU� JHQHWLFDOO\� E\� GHOHWLRQ� RI� RQH� DOOHOH� RI� WKH� 1)� B
VXEXQLW�S����Ercc1��¨p65+/- PLFH��RU�SKDUPDFRORJLFDOO\�E\�FKURQLF�LQWUD�
SHULWRQHDO� DGPLQLVWUDWLRQ� RI� WKH� 1(02� %LQGLQJ� 'RPDLQ� ��.�1%'��
SHSWLGH� WR� EORFN� WKH� IRUPDWLRQ� RI� WKH� XSVWUHDP�DFWLYDWRU� RI�1)� B, 
, %� ,QGXFLEOH� .LQDVH� �,..��� LQ�Ercc1��¨� PLFH�� � 'LVF� FHOOXODULW\�� WRWDO�
SURWHRJO\FDQ� FRQWHQW� DQG� V\QWKHVLV� RI� WUHDWHG�PLFH� DQG� XQWUHDWHG�
FRQWUROV�ZHUH�DVVHVVHG���
Results:�'HFUHDVHG�PDWUL[�SURWHRJO\FDQ�FRQWHQW��D�KDOOPDUN�RI�,''��
DQG�HOHYDWHG�GLVF�1)� %�DFWLYLW\�ZHUH�REVHUYHG�LQ�GLVFV�RI�SURJHURLG�
Ercc1��¨�DQG�QDWXUDOO\�DJHG�ZLOG�W\SH�PLFH�FRPSDUHG�WR�\RXQJ�ZLOG�
W\SH�PLFH�� �6\VWHPLF� LQKLELWLRQ�RI�1)� %�E\� WKH��.�1%'�SHSWLGH� LQ�
Ercc1��¨�PLFH�LQFUHDVHG�GLVF�SURWHRJO\FDQ�V\QWKHVLV�DQG�DPHULRODWHG�
ORVV� GLVF� FHOOXODULW\� DQG� PDWUL[� SURWHRJO\FDQ�� 6LPLODU� UHVXOWV� ZHUH�
FRQ¿UPHG�JHQHWLFDOO\�E\�XVLQJ�Ercc1��¨p65+/- PLFH�
Discussion:�7KH��.�1%'�SHSWLGH�KDV�EHHQ�VKRZQ�WR�EH�HI¿FDFLRXV�
LQ�DQLPDO�PRGHOV�RI�LQÀDPPDWRU\�ERZHO�GLVHDVH��PXVFXODU�G\VWURSK\��
DQG�DUWKULWLV���+HUH�ZH�VKRZ�WKDW�WUHDWPHQW�RI�DQ�DFFHOHUDWHG�DJLQJ�
DQLPDO� PRGHO� ZLWK� WKH� VDPH� WKHUDSHXWLF� SHSWLGH� GHFUHDVHG� GLVF�
SURWHRJO\FDQ�ORVV��LQ�DGGLWLRQ�WR�SUHYLRXVO\�UHSRUWHG�WKHUDSHXWLF�HIIHFWV�
RI�UHGXFHG�YHUWHEUDO�RVWHRSRURVLV�DQG�GHOD\HG�RQVHW�RI�N\SKRVLV���
Conclusion:� 7KHVH� ¿QGLQJV� GHPRQVWUDWH� WKDW� WKH� ,..�1)� B
VLJQDOLQJ� SDWKZD\� LV� D� NH\� PHGLDWRU� RI� DJH�GHSHQGHQW� ,''� DQG�
UHSUHVHQWV� D� WKHUDSHXWLF� WDUJHW� IRU� PLWLJDWLQJ� GLVF� GHJHQHUDWLYH�
GLVHDVHV�DVVRFLDWHG�ZLWK�DJLQJ�

GLVWLQFW� PRUSKRORJLFDO� IHDWXUHV� DQG� GLVWULEXWLRQ� SDWWHUQV�� 7KHLU�
SDWKRJHQLF�RULJLQV�DQG�UROHV�LQ�''�DQG�EDFN�SDLQ�UHPDLQ�XQFOHDU���
Methods:�)URP�D�OXPEDU�VSLQH�DUFKLYH�RI�����PHQ��PHDQ�DJH�
���\HDUV���EDFN�SDLQ��EDFN�LQMXU\�DQG�RFFXSDWLRQ�KLVWRU\�GDWD�IRU�
���VXEMHFWV�DQG�GLVFRJUDSK\�GDWD�IRU�����GLVFV�IURP�����VXEMHFWV�
ZHUH�DYDLODEOH� IRU�VWXG\��%DFN�SDLQ�KLVWRU\�ZDV�FDWHJRUL]HG�DV�
QRQH�� RFFDVLRQDO� RU� IUHTXHQW�� -XGJHG� IURP� GLVFRJUDSK\�� ''�
ZDV� JUDGHG� XVLQJ� D� IRXU�SRLQW� VFDOH�� (QGSODWH� OHVLRQV� ZHUH�
FODVVL¿HG�DV�6FKPRUO¶V�QRGHV��IUDFWXUH��HURVLRQ�RU�FDOFL¿FDWLRQ��
DQG�OHVLRQ�VL]H�ZDV�UDWHG�DV�QRQH��VPDOO��PRGHUDWH�RU�ODUJH��7KH�
DVVRFLDWLRQV� EHWZHHQ� HQGSODWH� OHVLRQ� ¿QGLQJV� DQG� ''�� EDFN�
SDLQ�KLVWRU\��EDFN�LQMXU\�DQG�RFFXSDWLRQ�KLVWRU\�ZHUH�H[DPLQHG���
Results: 2YHUDOO�� WKH� SUHVHQFH� RI� HQGSODWH� OHVLRQV� ZDV�
DVVRFLDWHG� ZLWK� IUHTXHQW� EDFN� SDLQ� �25 ������ S �������� EXW�
QRW� ZLWK� RFFDVLRQDO� EDFN� SDLQ�� ,Q� SDUWLFXODU�� ODUJH� HQGSODWH�
OHVLRQV� ZHUH� DVVRFLDWHG� ZLWK� ERWK� RFFDVLRQDO� �25 ������
p ������� DQG� IUHTXHQW� �25 ������� p ������� EDFN� SDLQ�� 7KLV�
DVVRFLDWLRQ� UHPDLQHG�DIWHU� IXUWKHU� FRQWUROOLQJ� IRU�''��$OVR�� WKH�
SUHVHQFH�RI� HDFK� W\SH�RI� HQGSODWH� OHVLRQ�ZDV�DVVRFLDWHG�ZLWK�
DGMDFHQW� ''� (QGSODWH� OHVLRQV�� ''� DQG� SDLQ� �25 ����a������
p �����a��������ZLWK�ODUJHU�OHVLRQV�DVVRFLDWHG�ZLWK�PRUH�VHYHUH�
''�� (QGSODWH� HURVLRQ� OHVLRQV� ZHUH� PRUH� VWURQJO\� DVVRFLDWHG�
ZLWK�DGMDFHQW�''��DV�FRPSDUHG�ZLWK�6FKPRUO¶V�QRGHV��25 ������
p=�������� :KLOH� EDFN� LQMXU\� KLVWRU\� ZDV� DVVRFLDWHG� ZLWK� WKH�
SUHVHQFH� RI� IUDFWXUH� DQG� HURVLRQ� OHVLRQV�� KHDY\� RFFXSDWLRQ�
ZDV� DVVRFLDWHG� ZLWK� WKH� SUHVHQFH� RI� 6FKPRUO¶V� QRGHV��
Conclusions:�(QGSODWH� OHVLRQV�DUH�DVVRFLDWHG�ZLWK�EDFN�SDLQ��
DV�ZHOO�DV�EHLQJ�FORVHO\�DVVRFLDWHG�ZLWK�DGMDFHQW�''��ZLWK�D�FOHDU�
GRVDJH�HIIHFW��'LIIHUHQW�W\SHV�RI�HQGSODWH�OHVLRQV�DSSHDU�WR�KDYH�
GLIIHUHQW�PDJQLWXGHV� RI� SDWKRORJLFDO� LQÀXHQFH� RQ� WKH� DGMDFHQW�
GLVF��/XPEDU�HQGSODWH�OHVLRQV�PD\�EH�DQ�LPSRUWDQW�NH\�WR�EHWWHU�
XQGHUVWDQGLQJ�ERWK�GLVF�GHJHQHUDWLRQ�DQG�EDFN�SDLQ�
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Introduction: 6HQVRU\� QHUYH� ¿EHUV� LQ� LQWHUYHUWHEUDO� GLVNV�
�,9'V��DQG�LQÀDPPDWRU\�PHGLDWRU�UHVSRQVHV�KDYH�EHHQ�YHUL¿HG�
LQ� DQLPDO� PRGHOV� RI� ,9'� LQMXU\�� +RZHYHU�� WKH� ,9'� LQMXU\� LQ�
DQLPDOV�LQFRPSOHWHO\�PRGHOV�GHJHQHUDWHG�KXPDQ�,9'V�FDXVLQJ�
GLVNRJHQLF�ORZ�EDFN�SDLQ�EHFDXVH�KXPDQ�,9'V�DUH�DOVR�VXEMHFW�
WR�FRPSUHVVLRQ��7KH�SXUSRVH�RI�WKH�FXUUHQW�VWXG\�LV�WR�H[DPLQH�
SURGXFWLRQ�RI�LQÀDPPDWRU\�PHGLDWRUV�LQ�,9'V�DQG�QHXURSHSWLGHV�
LQ�GRUVDO�URRW�JDQJOLD��'5*V��LQ�UDW�PRGHOV�RI�,9'�FRPSUHVVLRQ�
RU�DQG�LQMXU\�
Methods�� ([SHULPHQWDO� JURXSV� �FRQWUROV�� ,9'� LQMXU\�� ,9'�
FRPSUHVVLRQ�� DQG� WKHLU� FRPELQDWLRQ�� RI� 6SUDJXH� 'DZOH\� UDWV�
ZHUH� SUHSDUHG�� )OXRUR�*ROG� �)*�� ZDV� DSSOLHG� LQWR� FRFF\JHDO�
,9'V�� ,QÀDPPDWRU\� PHGLDWRUV� LQ� ,9'V�� LQFOXGLQJ� 1*)�� 71)�
DOSKD�� ,/���EHWD��DQG�,/����ZHUH�TXDQWL¿HG�XVLQJ�(/,6$��'5*V�
ZHUH�LPPXQRVWDLQHG�IRU�&*53��QHXURSHSWLGHV���$7)����PDUNHU�
RI�QHUYH�LQMXU\���DQG�*$3����PDUNHU�RI�QHUYH�UHJHQHUDWLRQ��
Results: 7KH� XSUHJXODWLRQ� RI� LQÀDPPDWRU\� PHGLDWRUV� ZDV�
WUDQVLHQW� LQ� WKH� ,9'� LQMXU\� JURXS�� EXW� GHOD\HG� DQG� SHUVLVWHQW�
LQ� WKH� ,9'� FRPSUHVVLRQ� JURXS�� ,Q� WKH� FRPELQDWLRQ� JURXS�� WKH�
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RECOVERY OF MOTOR DEFICIT ACCOMPANYING SCIATICA –
SUBGROUP ANALYSIS OF A RANDOMIZED CONTROLLED 
TRIAL
Overdevest G.M., Vleggeert-Lankamp C.L.A.M., Jacobs W.C.H., 
Peul W.C.
Dept. of Neurosurgery, Leiden University Medical Center, Leiden, 
The Netherlands 

Introduction/Aim:� ,Q� SDWLHQWV� ZLWK� VFLDWLFD� GXH� WR� D� OXPEDU�
GLVF� KHUQLDWLRQ� �+13��� LW� LV� JHQHUDOO\� UHFRPPHQGHG� WR� UHVHUYH�
VXUJLFDO� WUHDWPHQW� IRU� WKRVH�ZKR�VXIIHU� IURP�LQWROHUDEOH�SDLQ�RU�
WKRVH�ZKR�GHPRQVWUDWH�SHUVLVWHQW�V\PSWRPV�DIWHU�FRQVHUYDWLYH�
PDQDJHPHQW��&RQWURYHUV\�H[LVWV�DERXW�WKH�QHFHVVLW\�RI�VXUJLFDO�
LQWHUYHQWLRQ� IRU� WKRVH� SDWLHQWV� WKDW� KDYH� DQ� DGGLWLRQDO� PRWRU�
GH¿FLW��7KH�DLP�RI�WKLV�VWXG\�LV�WR�FRPSDUH�WKH�UHFRYHU\�RI�PRWRU�
GH¿FLW� DPRQJ� VXEMHFWV� WUHDWHG� VXUJLFDOO\� WR� WKRVH� UHFHLYLQJ�
SURORQJHG�FRQVHUYDWLYH�WUHDWPHQW��
Materials and Methods: 7KLV�VWXG\� IRFXVHV�RQ�D�VXEJURXS�RI�
WKH�SDWLHQWV� UDQGRPL]HG� IRU�VXUJLFDO�RU�SURORQJHG�FRQVHUYDWLYH�
WUHDWPHQW� LQ� WKH� 6FLDWLFD� WULDO� �3HXO� HW� DO��� 1(-0� ������� EHLQJ�
����VXEMHFWV�ZKRVH�V\PSWRPV�ZHUH�DFFRPSDQLHG�E\�PRGHUDWH�
RU� VHYHUH� �05&� ����� PRWRU� GH¿FLW�� 5HSHDWHG� QHXURORJLFDO�
H[DPLQDWLRQV�ZHUH�SHUIRUPHG�DW�EDVHOLQH��DQG�DW�������DQG����
ZHHNV��05,�ZDV�REWDLQHG�DW�EDVHOLQH�DQG�DW����ZHHNV�
Results: %DVHOLQH�VHYHULW\�RI�PRWRU�GH¿FLW�ZDV�JUDGHG�PRGHUDWH�
LQ�����RI�VXEMHFWV�DQG�VHYHUH�LQ�����RI�VXEMHFWV��$W�RQH�\HDU��
FRPSOHWH�UHFRYHU\�RI�PRWRU�GH¿FLW�ZDV�IRXQG�LQ�����RI�VXEMHFWV�
WUHDWHG� VXUJLFDOO\� DQG� ���� VXEMHFWV� UHFHLYLQJ� FRQVHUYDWLYH�
WUHDWPHQW�� 0RWRU� GH¿FLW� UHFRYHUHG� VLJQL¿FDQWO\� IDVWHU� DPRQJ�
VXEMHFWV� WUHDWHG� VXUJLFDOO\�� EXW� WKH� GLIIHUHQFH� ZDV� QR� ORQJHU�
VLJQL¿FDQW�DW����RU����ZHHNV��6HYHUH�PRWRU�GH¿FLW�DW�EDVHOLQH�
�25������DQG������+13�RFFXSDQF\�RI�WKH�VSLQDO�FDQDO��25������
ZHUH� WKH�PRVW� LPSRUWDQW� ULVN� IDFWRUV� IRU� SHUVLVWHQW� GH¿FLW� DW� ��
\HDU��
Discussion: 7KH�UHFRYHU\�RI�PRWRU�GH¿FLW�GRHV�QRW�GLIIHU�DPRQJ�
VXEMHFWV� WUHDWHG� VXUJLFDOO\� RU� FRQVHUYDWLYHO\�� 5LVN� IDFWRUV� IRU�
SHUVLVWHQW�PRWRU�GH¿FLW�ZHUH�VHYHUH�PRWRU�GH¿FLW�DW�EDVHOLQH�DQG�
D�+13�HQFRPSDVVLQJ������RI�WKH�VSLQDO�FDQDO��
Conclusion: ,Q�WKLV�VXEJURXS�RI�SDWLHQWV�IURP�WKH�6FLDWLFD�WULDO�
ZLWK� D�PRGHUDWH� RU� VHYHUH� SDUHVLV�� ����RI� SDWLHQWV�PDGH� IXOO�
UHFRYHU\�ZLWKLQ�RQH�\HDU��1R�DGGLWLRQDO� ORQJ�WHUP�EHQH¿W�FRXOG�
EH�GHPRQVWUDWHG�IURP�HDUO\�VXUJHU\�
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LONG-TERM CLINICAL AND RADIOLOGICAL OUTCOMES 
AND THEIR CORRELATION AFTER OPEN DISCECTOMY 
FOR LUMBAR DISC HERNIATION
Son I.N., Chang D.G., Kim Y.H., Ha K.Y.
Dept. of Orthopaedic Surgery, Seoul St. Mary’s Hospital, Seoul, 
Korea

Background:�2SHQ�OXPEDU�GLVFHFWRP\��2/'��KDV�VKRZQ�WR�EH�
D�FOLQLFDOO\�EHQH¿FLDO�WUHDWPHQW�RSWLRQ�IRU�OXPEDU�GLVF�KHUQLDWLRQ��
+RZHYHU��ORQJ�WHUP�FRUUHODWLRQV�EHWZHHQ�FOLQLFDO�DQG�UDGLRORJLFDO�
RXWFRPHV�DIWHU�2/'�DUH�QRW�ZHOO�HVWDEOLVKHG�
Methods:� 3DUWLFLSDQWV� LQFOXGHG� LQ� WKLV� VWXG\� FRQVLVW� RI� ���
SDWLHQWV�ZKR�KDG�XQGHUJRQH�VLQJOH�OHYHO�2/'�ZLWK�D�PLQLPXP�RI�
���\HDUV�IROORZ�XS��7KHUH�ZHUH����PDOH�DQG����IHPDOH�SDWLHQWV�
ZLWK�D�PHDQ�DJH�����������\HDUV��7KH�DYHUDJH�OHQJWK�RI�IROORZ�
XS� ZDV� ��������� \HDUV�� 7KH� ��� SDWLHQWV� ZHUH� GLYLGHG� LQWR� ��
VHFWRUV�EDVHG�RQ� \HDUV�RI� IROORZ�XS�� ��� WR���� \HDUV�6HFWRU� ���
��� WR����6HFWRU������� WR����\HDUV�6HFWRU���DQG�RYHU����\HDUV�
IROORZ�XS�PDGH�XS�6HFWRU����&OLQLFDO�RXWFRPHV�ZHUH�HYDOXDWHG�
SHU� VHFWRU� XVLQJ� WKH�%DFN�9LVXDO�$QDORJXH�6FDOH� �%DFN�9$6���
WKH� /HJ� 9LVXDO�$QDORJXH� 6FDOH� �/HJ� 9$6��� DQG� WKH� 2VZHVWU\�
'LVDELOLW\� ,QGH[� �2',��� 5DGLRORJLFDO� RXWFRPHV� ZHUH� HYDOXDWHG�
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E\�ORFDO�N\SKRVLV��/.���OXPEDU�ORUGRVLV��//���DQWHULRU�GLVF�KHLJKW�
UDWLR��$'+5���SRVWHULRU�GLVF�KHLJKW�UDWLR��3'+5���.QXWVVRQ¶V�VLJQ�
�.6���WUDFWLRQ�VSXU��76���FODZ�VSXU��&6���XSSHU�HQG�SODWH�VFOHURVLV�
�8(36���ORZHU�HQG�SODWH�VFOHURVLV��/(36���DQWHULRU�OLVWKHVLV��$/���
UHWUROLVWKHVLV� �5/��� ODWHUDO� OLVWKHVLV� �//��� $3� DQJXODWLRQ� RI� WKH�
RSHUDWLYH�VHJPHQW��$$26���DQG�PRWLRQ�RI�WKH�RSHUDWLYH�VHJPHQW�
�026���7KH�QXPEHU�RI�UDGLRORJLFDO�¿QGLQJV��15)V��ZDV�VFRUHG�
RQ�D����SRLQW�VFDOH�E\�DVVLJQLQJ���SRLQW�IRU�HDFK�¿QGLQJ�
Results:� 7KH� %DFN� DQG� /HJ� 9$6� DQG� 2',� VHFWRUV� ZHUH�
SUHRSHUDWLYHO\�������������DQG�������WKH\�ZHUH�LPSURYHG�WR�������
������ DQG� ������ UHVSHFWLYHO\�� LQ� VHFWRU� �� DQG� GHWHULRUDWHG� WR�
������������DQG������LQ�VHFWRU����/.��//��$'+5��3'+5��76��DQG�
026�ZHUH�GHFUHDVHG�LQ�VHFWRU���DQG����.6��&6��8(36��/(36��
$$26��DQG�15)�ZHUH� LQFUHDVHG� LQ�VHFWRU���DQG����7KHUH�ZDV�
D�VLJQL¿FDQW�FRUUHODWLRQ�EHWZHHQ�15) DQG�EDFN�9$6��p ��������
Conclusions:� &OLQLFDO� RXWFRPHV� LPSURYHG� LQ� VHFWRU� ��� EXW�
GHWHULRUDWHG�VORZO\�RYHU�WLPH��5DGLRORJLFDO�GHJHQHUDWLYH�FKDQJHV�
LQFUHDVHG� RYHU� WLPH� DIWHU� 2/'�� 5DGLRORJLFDO� VWDELOL]DWLRQ� ZDV�
REVHUYHG� LQ� VHFWRU� �� DQG� ��� $OWKRXJK� UDGLRORJLF� VWDELOL]DWLRQ�
RFFXUUHG��FOLQLFDO�RXWFRPH�ZDV�GHWHULRUDWHG�RYHU�WLPH�
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EFFECT OF WAITILIST-TIME ON PAIN IMPROVEMENT AFTER 
ELECTIVE SURGICAL LUMBAR DISCECTOMY
Quon J.A.1,2,3, Sobolev B.1,4, Levy A.R.5, Fisher C.G.2,3, Bishop P.B.2,3,
Kopec J.A.1,6, Dvorak M.F.2,3, Schechter M.T.1
1School of Population and Public Health, University of British 
Columbia (UBC), Vancouver; 2International Collaboration on 
Repair Discoveries, UBC, Vancouver; 3Combined Neurosurgical 
and Orthopaedic Spine Program, Division of Spine, Dept. of 
Orthopaedics, UBC, Vancouver; 4Centre for Clinical Epidemiology 
and Evaluation, Vancouver Coastal Health Research Institute, 
UBC, Vancouver; 5Dept. of Community Health and Epidemiology, 
Dalhousie University, Halifax; 6Arthritis Research Centre of 
Canada, Vancouver, Canada

Introduction/Aim: ,Q�&DQDGD��DFFHVV�WR�HOHFWLYH�VXUJLFDO�OXPEDU�
GLVFHFWRP\� �(6/'�� LV� FRPPRQO\� PDQDJHG� WKURXJK� ZDLWOLVWV��
'XUDWLRQ�IURP�ZDLWOLVW�HQUROPHQW�WR�VXUJHU\�H[WHQGV�SUHRSHUDWLYH�
V\PSWRP� GXUDWLRQ� DQG� UHÀHFWV� WKH� GHOD\� LQ� WUHDWPHQW� LPSRVHG�
E\�WKH�KHDOWK�FDUH�V\VWHP��Aim��7R�GHWHUPLQH�LI�V\VWHP�LPSRVHG�
ZDLWOLVW�WLPH�DIIHFWV�WKH�OLNHOLKRRG�RI�LPSURYHPHQW�SRVW�(6/'�
Methods: Design. &RPELQHG� UHWURVSHFWLYH� DQG� SURVSHFWLYH�
FRKRUWV��Patients. ����SDUWLFLSDQWV��DJHG�>����\HDUV��ZLWK�VFLDWLFD�
IURP� FRQ¿UPHG� GLVF� KHUQLDWLRQ�� UHFUXLWHG� DW� WLPH� RI� ZDLWOLVW�
HQUROPHQW�IRU�(6/'��Outcomes. &KDQJH�LQ�ZRUVW�V\PSWRP��EDFN�
OHJ�SDLQ��LQWHQVLW\�RQ����SRLQW�QXPHULFDO�UDWLQJ�VFDOH��UH�FDWHJRUL]HG�
LQWR�VL[�RUGLQDO�³LPSURYHPHQW´�JURXSV��Analysis. :DLWOLVW�WLPH�ZDV�
GLFKRWRPL]HG� DW� ���ZHHNV��0XOWLYDULDEOH� RUGLQDO� UHJUHVVLRQ�ZDV�
XVHG�WR�FRQWURO�PHDVXUHG�FRQIRXQGHUV�ZKLOH�HVWLPDWLQJ�WKH�RGGV�
RI�LPSURYHPHQW�DW�VL[�PRQWKV�SRVW�RSHUDWLYHO\�
Results: Waiting >����ZHHNV�LQGHSHQGHQWO\�SUHGLFWHG�ORZHU�RGGV�
RI�LPSURYHPHQW�DW�VL[�PRQWKV�SRVW�(6/'��SURSRUWLRQDO�RGGV�UDWLR��
�����>����&,�����������@��FRQWLQXDWLRQ�RGGV�UDWLR�������>����&,��
���������@��� &RPSHQVDWLRQ�� GHSUHVVLRQ�� V\PSWRP� GXUDWLRQ� DQG�
EDVHOLQH�SDLQ�LQWHQVLW\�DOVR�LQGHSHQGHQWO\�SUHGLFWHG�LPSURYHPHQW�
Discussion: /LNH� V\PSWRP� GXUDWLRQ�� ORQJHU� ZDLWOLVW�WLPH�
QHJDWLYHO\� DIIHFWV� SRVW�(6/'� LPSURYHPHQW�� +RZHYHU�� XQOLNH�
V\PSWRP�GXUDWLRQ��ZDLWOLVW�WLPH�KDV�D� FOHDU� LQFHSWLRQ�SRLQW�� DQG�
LV�ERWK�REMHFWLYHO\�PHDVXUHDEOH�DQG�SRWHQWLDOO\�PRGL¿DEOH�ZKHQ�
VXUJHU\�LV�EHLQJ�FRQWHPSODWHG��
Conclusions: /RQJHU� ZDLWOLVW�WLPH� GLPLQLVKHV� WKH� OLNHOLKRRG� RI�
LPSURYHPHQW�SRVW�(6/'��)XWXUH�VWXGLHV�DUH�QHHGHG�WR�GHWHUPLQH�
LI�WKH�FRVWV�RI�IXQGLQJ�IRU�PRUH�SURFHGXUHV�LV�VXI¿FLHQWO\�EDODQFHG�
E\�WKH�FOLQLFDO�VRFLHWDO�EHQH¿WV�RI�HDUOLHU�DFFHVV�
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A RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED 
TRIAL OF ETANERCEPT DELIVERED BY THE TRANS-
FORAMINAL EPIDURAL ROUTE FOR THE TREATMENT OF 
SYMPTOMATIC LUMBOSACRAL DISC HERNIATION    
Freeman B.J.C.1, Ludbrook G.2, Hall S.3, Cousins M.4, Mitchell 
B.5, Jaros M.J.6, Wyand M.7, Gorman J.7

1Dept. of Spinal Surgery, Royal Adelaide Hospital, Adelaide; 2Pain
and Research Clinic, Royal Adelaide Hospital, Adelaide; 3Dept.
of Rheumatology, Cabrini Medical Centre, Melbourne; 4Dept. of 
Pain Management, Royal North Shore Hospital, Sydney; 5Metro
Spinal Clinic, Melbourne, Australia; 6Dept.of Biostatistics, Summit 
Analytical, Chicago; 7BioAssets Development Corporation, 
Wellesley, USA

Introduction/Aim: 5HFHQW� HYLGHQFH� KDV� LPSOLFDWHG� WKH�
LQÀDPPDWRU\�F\WRNLQH�� WXPRXU�QHFURVLV� IDFWRU�DOSKD��71) ��DV�
D� PDMRU� FDXVH� RI� UDGLFXORSDWK\� DVVRFLDWHG� ZLWK� V\PSWRPDWLF�
OXPEDU�GLVF�KHUQLDWLRQ��/'+���7KLV�VWXG\�HYDOXDWHG�WKH�VDIHW\�DQG�
HI¿FDF\�RI�WKUHH�GLIIHUHQW�GRVHV�RI�WKH�71) �LQKLELWRU��HWDQHUFHSW�
YHUVXV�SODFHER�IRU�WKH�WUHDWPHQW�RI�V\PSWRPDWLF�/'+���
Materials and Methods: 6XEMHFWV� EHWZHHQ� ������ \HDUV� ZLWK�
SHUVLVWHQW� OXPERVDFUDO� UDGLFXODU� SDLQ� ������ ZHHNV� GXUDWLRQ���
ZLWK�D� UDGLRORJLFDO�GLDJQRVLV�RI�/'+��DQG�DQ�DYHUDJH� OHJ�SDLQ�
LQWHQVLW\�RI�DW�OHDVW������ZHUH�UDQGRPL]HG�WR�RQH�RI�IRXU�JURXSV��
����PJ������PJ�������PJ�HWDQHUFHSW�RU���POV�RI�QRUPDO�VDOLQH�
�SODFHER���$OO�VXEMHFWV�UHFHLYHG�WZR�FRQVHFXWLYH� LQMHFWLRQV�� WZR�
ZHHNV�DSDUW��RI�WKH�VDPH�WUHDWPHQW�DQG�GRVH�GHOLYHUHG�YLD�WKH�
WUDQVIRUDPLQDO� HSLGXUDO� URXWH�� 3RVW� FRQWUDVW� UDGLRJUDSKV� ZHUH�
DVVHVVHG�E\�DQ�LQGHSHQGHQW�UHDGHU�WR�FRQ¿UP�DSSURSULDWH�HSL�
UDGLFXODU�FRQWUDVW�ÀRZ�
6XEMHFWV�ZHUH�UHYLHZHG�������������DQG����ZHHNV�IROORZLQJ�WKH�
VHFRQG�LQMHFWLRQ��2XWFRPH�PHDVXUHV�LQFOXGHG�PHDQ�GDLO\�ZRUVW�
OHJ�SDLQ��:/3���DYHUDJH�OHJ�SDLQ��$/3���ZRUVW�EDFN�SDLQ��:%3���
DYHUDJH�EDFN�SDLQ��$%3���LQ�FOLQLF�SDLQ��,&3���2VZHVWU\�'LVDELOLW\�
,QGH[� �2',��� SDWLHQW� JOREDO� LPSUHVVLRQ� RI� FKDQJH� �3*,&�� DQG�
WROHUDELOLW\�
Results: ��� VXEMHFWV� ZHUH� UDQGRPL]HG� WR� UHFHLYH� SODFHER�
������ ����PJ� HWDQHUFHSW� ������ ���PJ� HWDQHUFHSW� ������ �����PJ�
HWDQHUFHSW� ������ %RWK� LQWHQWLRQ� WR� WUHDW� �,77� 1 ���� DQG� SHU�
SURWRFRO��33�1 ����SRSXODWLRQV�ZHUH�DQDO\VHG�
7KH�PRVW�HIIHFWLYH�GRVH�DFURVV�DOO�RXWFRPHV�PHDVXUHV�ZDV����PJ�
HWDQHUFHSW��6XEMHFWV�UHFHLYLQJ�WKLV�GRVH�VKRZHG�D�FOLQLFDOO\�DQG�
VWDWLVWLFDOO\� VLJQL¿FDQW� UHGXFWLRQ� LQ�:/3� FRPSDUHG� WR� SODFHER�
IURP���WR����ZHHNV��ERWK�LQ�WKH�,77�SRSXODWLRQ��S �������DQG�WKH�
33�SRSXODWLRQ��S ��������
���� RI� VXEMHFWV� LQ� ���� PJ� FRKRUW� UHSRUWHG� D� ����� UHGXFWLRQ�
LQ�:/3���ZHHNV� SRVW� WUHDWPHQW�� YHUVXV� ���RI� VXEMHFWV� LQ� WKH�
SODFHER� FRKRUW��2',� VFRUHV� IRU� VXEMHFWV� UHFHLYLQJ� ����PJ� DQG�
���� PJ� HWDQHUFHSW� VKRZHG� D� FOLQLFDOO\� VLJQL¿FDQW� SHUFHQWDJH�
GHFUHDVH�FRPSDUHG�WR�SODFHER��
7KH� RYHUDOO� LQFLGHQFH� RI� DGYHUVH� HYHQWV� ZDV� VLPLODU� LQ� WKH�
SODFHER�DQG�HWDQHUFHSW�JURXSV��
Discussion: 7KH�VWURQJ� VLJQDO� RI� HI¿FDF\�DQG� WKH�DEVHQFH�RI�
DQ\� GUXJ�UHODWHG� VLGH� HIIHFWV� VXJJHVW� WKDW� HSLGXUDO� HWDQHUFHSW�
FRXOG� RIIHU� D� VDIH� DQG� HIIHFWLYH� QRQ�RSHUDWLYH� WUHDWPHQW� IRU�
V\PSWRPDWLF�/'+�
Conclusion: 7UDQVIRUDPLQDO� HSLGXUDO� HWDQHUFHSW� ����PJ�GRVH��
SURYLGHG���������UHOLHI�RI�SDLQ�IRU�DW�OHDVW�����PRQWKV�IRU�PRUH�
WKDQ� RQH�KDOI� RI� VXEMHFWV� ZLWK� SHUVLVWHQW� PRGHUDWH� WR� VHYHUH�
UDGLFXODU�SDLQ�
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DO L5 AND S1 NERVE ROOT COMPRESSIONS PRODUCE 
RADICULAR PAIN IN A DERMATOMAL PATTERN?
Taylor C.S., Coxon A., Watson P., Greenough C.G.
The James Cook University Hospital, Middlesbrough, UK

Introduction: 'RXEW� KDV� EHHQ� FDVW� RYHU� WKH� DFFXUDF\� RI�
GHUPDWRPH� FKDUWV�� 7KLV� VWXG\� LQYHVWLJDWHG� D� ODUJH� JURXS� RI�
SDWLHQWV�ZLWK�NQRZQ�OXPEDU�QHUYH�URRW�FRPSUHVVLRQ��15&���DQG�
LGHQWL¿HG� ZKHWKHU� WKHLU� UDGLFXODU� SDLQ� FRUUHVSRQGHG� ZLWK� WKH�
SUHGLFWHG�GLVWULEXWLRQ�RQ�D�GHUPDWRPH�FKDUW�
Materials and Methods: 7KH�VWXG\� LQFOXGHG�����SDWLHQWV� WKDW�
SUHVHQWHG�ZLWK�OXPEDU�UDGLFXORSDWK\��05,�VFDQQLQJ�FRQ¿UPHG�/��
15&�LQ�����DQG�6��15&�LQ�����(DFK�SDWLHQW�XVHG�DQ�LQWHUDFWLYH�
FRPSXWHU� DVVHVVPHQW� SURJUDP� WR� UHFRUG� WKHLU� SDLQ� RQ� D� ERG\�
PDS� LPDJH�� 7KH� FRRUGLQDWHV� ZHUH� WKHQ� XVHG� WR� FRPSDUH� WKH�
VHQVRU\�GLVWULEXWLRQ�WR�D�VWDQGDUG�GHUPDWRPH�FKDUW�
Results: 2I�WKRVH�SDWLHQWV�ZLWK�/��15&�����UHFRUGHG�SDLQ�RQ�WKH�
DQWHULRU�DVSHFW�RI�WKH�ERG\�PDS�LPDJH��ZLWK����SDWLHQWV�������
UHJLVWHULQJ�SDLQ�ZLWKLQ�WKH�/��GHUPDWRPH�DQG���������ZLWKLQ�WKH�
6��GHUPDWRPH�����UHFRUGHG�SDLQ�RQ�WKH�SRVWHULRU�DVSHFW�RI�WKH�
ERG\��RI�ZKLFK����������UHJLVWHUHG�SDLQ�ZLWKLQ�WKH�/��GHUPDWRPH�
DQG����������LQ�WKH�6��GHUPDWRPH�
2I� WKRVH� SDWLHQWV� ZLWK� 6�� 15&�� ��� UHFRUGHG� SDLQ� RQ� WKH�
DQWHULRU�DVSHFW�RI�WKH�ERG\�PDS�LPDJH��ZLWK����SDWLHQWV�������
UHJLVWHULQJ�SDLQ�ZLWKLQ�WKH�6��GHUPDWRPH�DQG����������RQ�WKH�
/��GHUPDWRPH�����UHFRUGHG�SDLQ�RQ�WKH�SRVWHULRU�DVSHFW�RI�WKH�
ERG\��RI�ZKLFK����������UHJLVWHUHG�SDLQ�ZLWKLQ�WKH�6��GHUPDWRPH�
DQG����������LQ�WKH�/��GHUPDWRPH�
Discussion: $OWKRXJK� WKH� VWXG\� IRXQG� WKDW� SDWLHQWV� GLG�
H[SHULHQFH� SDLQ� ZLWKLQ� WKH� FRUUHVSRQGLQJ� ERXQGDU\� RQ� WKH�
GHUPDWRPH� FKDUW�� LW� ZDV� QRW� H[FOXVLYH� WR� WKDW� ]RQH�� :LWK� WKH�
H[FHSWLRQ� RI� WKH� DQWHULRU� DVSHFW� RI� /��� SDLQ� ZDV� H[SHULHQFHG�
PRUH�LQ�RWKHU�OXPEDU�GHUPDWRPHV�
Conclusion: 7KH�ORFDWLRQ�RI�SDLQ�LV�QRW�D�UHOLDEOH�LQGLFDWRU�RI�WKH�
FRPSURPLVHG�QHUYH� URRW�ZKLFK�PXVW�EH�FRQ¿UPHG�E\� LPDJLQJ��
,QGLYLGXDO�YDULDWLRQ�LQ�GHUPDWRPDO�GLVWULEXWLRQ�LV�VXEVWDQWLDO�
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IN AN ANIMAL MODEL OF POSTEROLATERAL ARTHRO-
DESIS BMP-2 TRIGGERS POSTOPERATIVE ALLODYNIA 
AND LOCAL DRG INFLAMMATION
Dmitriev A.E.1,2, Tsytsikova L.3, Gaume R.2, Craig A.2, Lehman Jr. 
R.A.1,2, Symes A.J.3, Kang D.2

1Ortho&Rehab, Walter Reed NMMC, Bethesda; 2Dept. of 
Surgery, Uniformed Services University, Bethesda; 3Dept. of 
Pharmacology, Uniformed Services University, Bethesda, USA

Introduction: 'HVSLWH� FOLQLFDO� REVHUYDWLRQ�� WKH� PHFKDQLVPV�
EHKLQG� UK%03��� DVVRFLDWHG� SRVW�RSHUDWLYH� UDGLFXOLWLV� UHPDLQ�
XQGH¿QHG��2XU�JURXS�KDV�UHFHQWO\�VKRZQ�WKDW�UK%03���WULJJHUV�
VSLQDO� FRUG� VFDUULQJ� DQG� LQÀDPPDWLRQ� ZKHQ� DSSOLHG� QHDU� D�
SHQHWUDWLQJ�OHVLRQ��7KHUHIRUH��ZH�K\SRWKHVL]HG�WKDW�H[RJHQRXV�
%03��� LQ¿OWUDWHV� WKH� GRUVDO� URRW� JDQJOLRQ� �'5*�� DQG� HOLFLWV� D�
UHVSRQVH�OHDGLQJ�WR�IXQFWLRQDO�FKDQJHV�DVVRFLDWHG�ZLWK�SDLQ��
Materials and Methods: $�WRWDO�RI�WKLUW\�WKUHH������UDWV�XQGHUZHQW�
D�ULJKW�VLGH�/����SRVWHURODWHUDO�DUWKURGHVLV�XVLQJ�HLWKHU�UK%03���
RU� VDOLQH� FRQWURO� RQ� D� FROODJHQ� VSRQJH��$QLPDOV� ZHUH� GLYLGHG�
LQWR� WZR� IROORZ�XS� JURXSV�� �ZHHN� �Q ���� DQG� �ZHHNV� �Q �����
3RVWRSHUDWLYHO\�� PHFKDQLFDO� K\SHUDOJHVLD� ZDV� FKHFNHG� XVLQJ�
WKH�9RQ�)UH\�WHVW�SHUIRUPHG�DW����������GD\V��DQG�RQFH�ZHHNO\�
WKHUHDIWHU��*DLW�ZDV�DVVHVVHG�XVLQJ�WKH�GLJLWDO�ZDONZD\�V\VWHP���
$W�WKH�UHVSHFWLYH�VXUYLYDO�WLPH�SRLQWV��UDWV�ZHUH�SHUIXVHG�DQG�WKH�
'5*�DQG�VSLQDO� FRUGV�DQDO\]HG� IRU� LQÀDPPDWRU\�PDUNHUV�DQG�
SDLQ�SDWKZD\�QHXURSHSWLGHV�XVLQJ�LPPXQRKLVWRFKHPLVWU\��,+&���
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Results: )XQFWLRQDOO\��QR�GLIIHUHQFHV�LQ�SRVWRSHUDWLYH�ULJKW�KLQG�
OLPE�SDLQ�ZHUH�GHWHFWHG�RQ�GD\����+RZHYHU��E\�GD\����UDWV�UHFHLYLQJ�
UK%03���EHFDPH�VLJQL¿FDQWO\�PRUH�VHQVLWLYH�WR�ULJKW�SDZ�SRNLQJ�
FRPSDUHG�WR�VDOLQH�FRQWUROV��S��������0HFKDQLFDO�K\SHUDOJHVLD�
SHUVLVWHG� WKURXJK� GD\� �� �S�������� ,Q� DGGLWLRQ�� %03��� WUHDWHG�
UDWV� H[KLELWHG� D� GHFUHDVH� LQ� ULJKW� KLQG� WRH� VSUHDG� FRPSDUHG�
WR�FRQWUROV�RQ�GD\V���DQG��� �S��������GHPRQVWUDWLQJ�H[WUHPLW\�
SDLQ�DFFRUGLQJ�WR�WKLV�PRGHO��)XQFWLRQDO�WHVWV�DW�ODWHU�WLPH�SRLQWV�
UHYHDOHG�QR�GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV��S!�������$W���ZHHN��
,+&� DQDO\VLV� RI� WKH� /�� DQG� /�� '5*V� UHYHDOHG� D� SURQRXQFHG�
LQÀDPPDWRU\� UHVSRQVH� �('���� JOLDO� DFWLYDWLRQ� �*)$3�� LQ� WKH�
%03���JURXS�FRPSDUHG�WR�FRQWUROV��S��������
Discussion/Conclusion:'HVSLWH�SUHVHUYLQJ�WKH�IDFHW�MRLQW�LQWUD�
RSHUDWLYHO\��DQG�QRW�H[SRVLQJ�WKH�'5*�GLUHFWO\�WR�WKH�SURWHLQ��ZH�
REVHUYHG�D�VLJQL¿FDQW�LQÀDPPDWRU\�UHDFWLRQ�ZLWKLQ�WKH�JDQJOLRQ�
LQ�UDWV�UHFHLYLQJ�%03����7KLV�FRUUHODWHG�ZLWK�VLJQL¿FDQW�IXQFWLRQDO�
SDLQ�� ,W�DSSHDUV� WKDW� WKH�WUDQVLHQW�SRVW�RSHUDWLYH�DOORG\QLD�PD\�
EH�WULJJHUHG�E\�WKH�%03���LQGXFHG�LQÀDPPDWRU\�FDVFDGH��
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QUANTITATIVE ASSESSMENT OF RETROGRADE 
EJACULATION USING SEMEN ANALYSIS, COMPARISON 
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INVESTIGATING THE IMPACT OF RHBMP-2 
Tepper G., Rabbani R., Yousefzadeh M., Prince D.
Dept. of Spine Surgery, Miracle Mile Medical Center, Los 
Angeles, USA 

Introduction: 5HWURJUDGH�HMDFXODWLRQ��5(��KDV�ORQJ�EHHQ�NQRZQ�
DV� D� SRWHQWLDO� FRPSOLFDWLRQ� RI� DQWHULRU� OXPEDU� LQWHUERG\� IXVLRQ�
�$/,)���6WXGLHV�SHUIRUPHG� WR�GDWH�KDYH�GHSHQGHG�SULPDULO\�RQ�
SDWLHQW� VHOI�UHSRUW� RI� 5(�� 5HFHQWO\� WKHUH� KDV� EHHQ� LQFUHDVHG�
DWWHQWLRQ� SDLG� WR� 5(� ZLWK� UHVSHFW� WR� WKH� XVH� RI� UHFRPELQDQW�
KXPDQ�ERQH�PRUSKRJHQHWLF�SURWHLQ����UK%03�����7KH�SXUSRVHV�
RI� WKLV� VWXG\� ZHUH� WR�� ��� LGHQWLI\� 5(� LQFLGHQFH� PHDVXUHG� E\�
TXDQWLWDWLYH�VHPHQ�DQDO\VLV�����FRPSDUH�WKH�UDWH�WR�TXHVWLRQQDLUH�
DVVHVVPHQW�� DQG� ��� GHWHUPLQH� LI� WKH� RFFXUUHQFH� YDULHG� ZLWK�
UK%03���XVH�
Methods: 7KLV� ZDV� D� SURVSHFWLYH�� EOLQGHG� VWXG\� LQYROYLQJ� ���
PDOH� SDWLHQWV� XQGHUJRLQJ� DQWHULRU�SRVWHULRU� LQWHUERG\� IXVLRQ� DW�
/���� DQG�RU� /����� 7KLUW\�QLQH� SDWLHQWV� �������� ZHUH� ZRUNHUV��
FRPSHQVDWLRQ�� 6XEMHFWV� ZHQW� WR� D� SUHVHOHFWHG� FU\REDQN� IRU�
SUH�RSHUDWLYH� VHPHQ� DQG� XULQH� DQDO\VLV�� 6XEMHFWV� UHWXUQHG� ��
WR� ��PRQWKV� SRVW�RSHUDWLYHO\� IRU� UHSHDW� WHVWLQJ� DQG� ZHUH� DOVR�
HYDOXDWHG� E\� WKH� SULQFLSOH� LQYHVWLJDWRU� XVLQJ� D� VWDQGDUGL]HG�
TXHVWLRQQDLUH�WR�FRQGXFW�DQ�LQWHUYLHZ�WR�HYDOXDWH�5(��$/,)�ZDV�
SHUIRUPHG�ZLWK�IHPRUDO�ULQJ�DOORJUDIW��LQ����SDWLHQWV�UK%03���ZDV�
XVHG�DQG�LQ����LW�ZDV�QRW��
Results: %DVHG�RQ�TXDQWLWDWLYH�VHPHQ�DQG�XULQH�DQDO\VLV�������
������SDWLHQWV�� KDG�5(��2I�SDWLHQWV� WUHDWHG�ZLWK� UK%03���� WZR�
������� KDG� 5(�� 2I� ��� SDWLHQWV� WUHDWHG� ZLWKRXW� UK%03���� WZR�
��������KDG�5(��5(�UDWHV�LQ�WKH�WZR�JURXSV�ZHUH�QRW�VWDWLVWLFDOO\�
VLJQL¿FDQWO\�GLIIHUHQW��S!������)LVKHU�H[DFW�WHVW���2QH�5(�SDWLHQW�
LQ� HDFK� JURXS� UHVROYHG� VSRQWDQHRXVO\�� 3DWLHQW� UHVSRQVHV� WR�
WKH�LQWHUYLHZ�TXHVWLRQQDLUH��FRPSOHWHG�E\����SDWLHQWV��UHVXOWHG�
LQ� ��� �������� FDVHV� RI� 5(� EHLQJ� LGHQWL¿HG�� LQFOXGLQJ� WKH� IRXU�
FRQ¿UPHG�E\�TXDQWLWDWLYH�DQDO\VLV��
Discussion: 4XDQWLWDWLYH� DVVHVVPHQW� RI�5(� EDVHG� RQ� VHPHQ�
DQG� XULQH� DQDO\VLV� RFFXUUHG� LQ� DSSUR[LPDWHO\� ����RI� SDWLHQWV��
5HVXOWV�UHSRUWHG�EDVHG�RQ�SDWLHQW�VHOI�UHSRUW�ZHUH�PXFK�KLJKHU�
WKDQ�VXSSRUWHG�E\�WKH�TXDOLWDWLYH�DQDO\VLV�
Conclusions: %DVHG�RQ�TXDQWLWDWLYH�VHPHQ�DQG�XULQH�DQDO\VLV��
5(�ZDV�QRW�PRUH�FRPPRQ�LQ�SDWLHQWV�ZKR¶V�$/,)� LQFOXGHG�WKH�
XVH�RI�%03��5(�UDWHV�QRW�EDVHG�RQ�TXDQWLWDWLYH�DQDO\VLV�PD\�EH�
RYHU�HVWLPDWHG��
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CLINICAL COMPLICATIONS FOLLOWING rhBMP-2 USE 
IN A MINIMALLY INVASIVE TRANSFORAMINAL LUMBAR 
INTERBODY FUSION
Singh K.1, Pelton M.A.1, Khan S.2, Cha T.3

1Dept. of Orthopaedic Surgery, Rush University Medical Center, 
Chicago; 2Dept. of Orthopaedic Surgery, The Ohio State 
University Medical Center, Columbus; 3Dept. of Orthopaedic 
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Background Context:� 5HFHQW� UHSRUWV� RI� SRVW�RSHUDWLYH�
UDGLFXOLWLV�� ERQH� RVWHRO\VLV�� DQG� V\PSWRPDWLF� HFWRSLF� ERQH�
IRUPDWLRQ� DIWHU� WUDQVIRUDPLQDO� OXPEDU� LQWHUERG\� IXVLRQV� �7/,)��
DUH� D� FDXVH� IRU� FRQFHUQ�� 7KLV� VWXG\� DQDO\]HV� FRPSOLFDWLRQV�
DVVRFLDWHG�ZLWK�WKH�XVDJH�RI�UK%03���LQ�SDWLHQWV�XQGHUJRLQJ�D�
PLQLPDOO\�LQYDVLYH��0,6��7/,)�
Methods:�$� UHWURVSHFWLYH� UHYLHZ�RI� DOO� SDWLHQWV� XQGHUJRLQJ�DQ�
0,6� 7/,)� �VLQJOH� VXUJHRQ�� DW� RXU� LQVWLWXWLRQ� ZDV� SHUIRUPHG��
3DWLHQWV� XQGHUZHQW� D� PLQLPDOO\� LQYDVLYH� ODPLQHFWRP\� ZLWK�
ELODWHUDO� IDFHWHFWRP\�� VLQJOH� WUDQVIRUDPLQDO� OXPEDU� LQWHUERG\�
IXVLRQ�FDJH��XQLODWHUDO�SHGLFOH�VFUHZ�¿[DWLRQ�DQG����PJ�RI�%03���
�/DUJH�NLW���3DWLHQWV�ZHUH�HYDOXDWHG�DW���PRQWKV�DQG���\HDU�ZLWK�
&7�VFDQ�HYDOXDWLRQ�IRU�HYLGHQFH�RI�QHXURIRUDPLQDO�ERQH�JURZWK��
RVWHRO\VLV� RU� FDJH� PLJUDWLRQ�� &RVW� GDWD� LQFOXGLQJ� GLUHFW� FRVW�
SURFHGXUH�IRU�ERWK�LQGH[�DQG�UHYLVLRQ�VXUJHULHV�ZHUH�FROOHFWHG�
Results:� ���� SDWLHQWV� ZHUH� LGHQWL¿HG� WKDW� XQGHUZHQW� 0,6�
7/,)� ZLWK� UK%03��� ������������ ZLWK� �� \HDU� RI� SRVW�RSHUDWLYH�
IROORZ�XS� DQG� &7� LPDJLQJ�� � 7KH� PHDQ� DJH� ZDV� ����� �5DQJH�
�������� 2I� WKH� ���� SDWLHQWV�� ��� ������� UHTXLUHG� DQ� DGGLWLRQDO�
��� SURFHGXUHV� EDVHG� XSRQ� UHFDOFLWUDQW� UDGLFXORSDWK\� DQG� &7�
HYLGHQFH� RI� QHXURIRUDPLQDO� ERQH� JURZWK� �Figure 1��� YHUWHEUDO�
ERG\�RVWHRO\VLV��DQG�RU�FDJH�PLJUDWLRQ�
%RQH� RYHUJURZWK� ZDV� DVVRFLDWHG� ZLWK� QHUYH� LPSLQJHPHQW�
UDGLFXORSDWK\� LQ�DOO����SDWLHQWV��2VWHRO\VLV�DQG�FDJH�PLJUDWLRQ�
RFFXUUHG�LQ���������RI�WKHVH�VDPH����SDWLHQWV��)LIWHHQ�UHYLVLRQ�
VXUJHULHV�ZHUH� UHTXLUHG� LQ� WKH� WHQ�SDWLHQWV� �Table 1���$YHUDJH�
WRWDO�FRVWV�ZHUH�FDOFXODWHG�SHU� LQGH[�SURFHGXUH������������DQG�
DYHUDJH�DGGLWLRQDO�WRWDO�GLUHFW�FRVWV�HTXDOHG����������
Discussion:� 3RWHQWLDO� FDXVHV� RI� HFWRSLF� ERQH� IRUPDWLRQ� DQG�
YHUWHEUDO�RVWHRO\VLV� LQ�0,6�7/,)V�LQFOXGH�LPSURSHU�GRVDJH�LQ�D�
FRQWDLQHG�VSDFH�WKDW�SUHYHQWV�WKH�HJUHVV�RI�WKH�SRVW�RSHUDWLYH�
%03���ÀXLG�FROOHFWLRQ���
Conclusion:� 0DQDJHPHQW� DQG� VXUJLFDO� WUHDWPHQW� RI� UK%03���
FRPSOLFDWLRQV�KDYH�D�VXEVWDQWLDO�FRVW�IRU�WKH�SDWLHQW�DQG�VXUJHRQ�
DQG�QHHGV�WR�EH�FRQVLGHUHG�ZLWK�WKH�RII�ODEHO�XVH�RI�UK%03���

TABLE 1: Revision Surgeries

6XUJLFDO�
/HYHO

1XPEHU�
RI�

patients

1XPEHU�
RI�UHYLVLRQ�
surgeries

'HVFULSWLRQ�RI�5HYLVLRQ�
6XUJHULHV

$YHUDJH�
'XUDWLRQ�
IURP�

SUHYLRXV�
surgery
�PRQWKV�

$GGLWLRQDO�
&7�6FDQ�DQG�
&OLQLFDO�1RWHV

/��/� � �

����5HYLVLRQ�
/DPLQRIRUDPLQRWRPLHV�ZLWK�
neurolysis
����SDWLHQW�DOVR�UHTXLUHG�D�
OXPEDU�GXUDO�UHSDLU�DQG�DQ�
DGGLWLRQDO�SURFHGXUH�IRU�
LUULJDWLRQ�DQG�GHEULGHPHQW�RI�
WKH�OXPEDU�ZRXQG

����
�5DQJH�
���������

�,Q�DGGLWLRQ��
WZR�SDWLHQWV�
ZLWK�FDJH�
PLJUDWLRQ
DQG�RVWHRO\VLV

/��6� � �

����5HYLVLRQ�
/DPLQRIRUDPLQRWRPLHV�ZLWK�
neurolysis

����
�5DQJH�
���������

�2QH�RI�WKHVH�
SDWLHQWV�KDG�
DQ�DGGLWLRQDO�
ODUJH�FDOFL¿HG�
ÀXLG�FROOHFWLRQ�
H[WHQGLQJ�
IURP�WKH�
GLVN�VSDFH�
FDXVLQJ�/��6��
QHUYH�URRW�
FRPSUHVVLRQ�
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LQFOXGHG�YLVXDO�DQDORJXH�VFDOH��9$6��SDLQ�VFRUHV�IRU�EDFN�DQG�
OHJ�� 2VZHVWU\� GLVDELOLW\� VFRUHV� �2',��� 6KRUW� )RUP� ��� �6)������
VWDQGLQJ�OXPEDU�UDGLRJUDSKV��DQG�FOLQLFDO�QRWHV�
Results: 6HYHQW\�VHYHQ�SDWLHQWV�PHW� WKH�VWXG\�FULWHULD�DQG����
FRQVHQWHG� WR� EH� SDUW� RI� WKH� VWXG\�� )LIW\�RQH�ZHUH� WUHDWHG�ZLWK�
UK%03���DQG����ZLWK�/%*��$W����PRQWK�IROORZ�XS�QR�VLJQL¿FDQW�
GLIIHUHQFHV�ZHUH�VHHQ� LQ�9$6��2',�RU�6)����VFRUHV��������RI�
WKH� /%*� JURXS� DQG� ������ RI� WKH� UK%03��� JURXS� ZHQW� RQ� WR�
VKRZ� UDGLRJUDSKLF� HYLGHQFH� RI� IXVLRQ� E\� ���PRQWK� IROORZ�XS�
�S ������� 7KH� UK0%3��� JURXS� KDG� D� KLJKHU� FRPSOLFDWLRQ� UDWH�
������� YHUVXV� ������� ,55 ������ S ������� 7KH�PRVW� FRPPRQ�
FRPSOLFDWLRQ�DVVRFLDWHG�ZLWK�UK%03���ZDV�UDGLFXOLWLV���������
Conclusion: ,Q� FRPSDULVRQ�ZH� IRXQG� QR� GLIIHUHQFH� LQ� FOLQLFDO�
RXWFRPHV�� FRPSDUDEOH� UDWHV� RI� IXVLRQ� DQG� D� VLJQL¿FDQW�
LQFUHDVH� LQ� FRPSOLFDWLRQ� UDWHV� ZLWK� UK%03���� 8VLQJ� UK03���
PD\�XQQHFHVVDULO\�LQFUHDVH�WKH�SULFH�DQG�ULVN�RI�FRPSOLFDWLRQ�LQ�
URXWLQH�3/,)�DQG�7/,)�SURFHGXUHV�ZKHQ�/%*�LV�VXI¿FLHQW�
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Introduction: 5DQGRPL]HG�FRQWUROOHG�WULDOV��5&7V��UHSUHVHQW�WKH�
JROG�VWDQGDUG�XSRQ�ZKLFK�HYLGHQFH�EDVHG� WUHDWPHQW�GHFLVLRQV�
DUH�PDGH��,QFRQVLVWHQFLHV�EHWZHHQ�DQ�DEVWUDFW�DQG�PDQXVFULSW�
FDQ�PLVOHDG�UHDGHUV¶�LQWHUSUHWDWLRQ�RI�¿QGLQJV�DQG�FRQFOXVLRQV��
$EVWUDFW� ¿QGLQJV� DUH� RIWHQ� FLWHG� ZLWKRXW� UHIHUHQFH� WR� WKH�
PDQXVFULSW�LWVHOI��,Q�RWKHU�¿HOGV�RI�PHGLFLQH��VWXGLHV�KDYH�VKRZQ�
GLVFUHSDQFLHV�EHWZHHQ�5&7�DEVWUDFWV�DQG�PDQXVFULSWV��
Objective: ,W� ZDV� WKH� FXUUHQW� VWXG\¶V� SXUSRVH� WR� SHUIRUP� D�
FRPSDULVRQ� RI� 5&7� DEVWUDFWV� DQG� PDQXVFULSWV� SXEOLVKHG� LQ�
UHFHQW�VSLQDO�OLWHUDWXUH�
Methods: $� OLWHUDWXUH�VHDUFK�RI�5&7V�SXEOLVKHG� LQ�6SLQH��7KH�
6SLQH�-RXUQDO��DQG�-RXUQDO�RI�6SLQDO�'LVRUGHUV�DQG�7HFKQLTXHV�
GXULQJ�D�WHQ�\HDU�SHULRG�������������ZDV�SHUIRUPHG��$OO�DUWLFOHV�
GHVFULEHG�DV�UDQGRPL]HG�WULDOV�FRQFHUQLQJ�OXPEDU�VSLQDO�VXUJHU\�
ZHUH� VHOHFWHG�� $UWLFOHV� ZHUH� DQDO\]HG� XVLQJ� D� VWDQGDUGL]HG�
���LWHP�TXHVWLRQQDLUH� WR�FROOHFW�GDWD� UHJDUGLQJ� LQFRQVLVWHQFLHV�
RU� ELDV� LQ� WKH� DEVWUDFW� FRPSDUHG� WR� WKH�PDQXVFULSW��$EVWUDFWV�
ZHUH� FRQVLGHUHG� GH¿FLHQW� LI� WKH\� FRQWDLQHG� GDWD� WKDW� ZHUH�
HLWKHU�LQFRQVLVWHQW�ZLWK�WKH�PDQXVFULSW�RU�LI�WKH\�IDLOHG�WR�LQFOXGH�
LPSRUWDQW�¿QGLQJV�IURP�WKH�PDQXVFULSW��)RXU�UHYLHZHUV�UHSRUWHG�
RQ� WKH� ��� DUWLFOHV� WKDW� PHW� WKH� LQFOXVLRQ� FULWHULD�� (DFK� DUWLFOH�
ZDV� UHYLHZHG� E\� WZR� UHYLHZHUV�� ,Q� WKH� HYHQW� RI� FRQÀLFWV� LQ�
DQDO\VLV�� UHVROXWLRQ�ZDV� DFKLHYHG� WKURXJK� GLVFXVVLRQ� EHWZHHQ�
WKH�UHYLHZHUV�
Results: $W� OHDVW� RQH� LQFRQVLVWHQF\� ZDV� IRXQG� LQ� ���� RI�
VWXGLHV�� 'HVSLWH� WKH� ZRUG� ³UDQGRPL]HG´� DSSHDULQJ� ���� RI�
WLWOHV�DQG�������RI�DEVWUDFWV��WKH�PHWKRG�RI�UDQGRPL]DWLRQ�ZDV�
QRW� GHVFULEHG� LQ� ������RI�PDQXVFULSWV� DQG� �LI� GHVFULEHG��ZDV�
FRQVLGHUHG� XQDFFHSWDEOH� LQ� �����7KH� SULPDU\� RXWFRPH�RI� WKH�
VWXG\�ZDV�FOHDUO\�VWDWHG�LQ�RQO\�������RI�DEVWUDFWV�DQG�������RI�
PDQXVFULSWV��3HUWLQHQW�QHJDWLYHV�ZHUH�QRW�UHSRUWHG�LQ�����RI�WKH�
DEVWUDFWV��5HOHYDQW�VWDWLVWLFDOO\�VLJQL¿FDQW�UHVXOWV�ZHUH�UHSRUWHG�
LQ�RQO\�����RI�DEVWUDFWV�
Conclusions: $EVWUDFWV�DUH�GLVFUHSDQW�ZLWK�IXOO�PDQXVFULSWV� LQ�
D� VXUSULVLQJO\� KLJK� SURSRUWLRQ� RI� DUWLFOHV��$XWKRUV�� HGLWRUV�� DQG�
SHHU�UHYLHZHUV�VKRXOG�VWULYH�WR�HQVXUH�WKDW�DEVWUDFWV�DFFXUDWHO\�
UHSUHVHQW�WKH�GDWD�LQ�5&7�PDQXVFULSWV�

Figure 1��$[LDO�&7�VFDQ��OHIW��DQG�6DJLWWDO�&7�VFDQ��ULJKW��
VKRZLQJ�OHIW�QHXURIRUDPLQDO�ERQH�JURZWK�DW�/��6�
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Background: 5HFRPELQDQW� +XPDQ� %RQH� 0RUSKRJHQHWLF�
3URWHLQ����UK%03����LV�RIWHQ�XVHG�LQ�SRVWHULRU�OXPEDU�LQWHUERG\�
IXVLRQV� �3/,)�� DQG� WUDQVIRUDPLQDO� OXPEDU� LQWHUERG\� IXVLRQV�
�7/,)��� EXW� LV� DVVRFLDWHG� ZLWK� FRPSOLFDWLRQV�� 5HFHQW� HYLGHQFH�
VXJJHVWV� XVLQJ� ORFDO� ERQH� JUDIW� �/%*�� PD\� EH� VXI¿FLHQW� WR�
LQGXFH� IXVLRQ��7KH�DLPV�RI� WKLV�VWXG\�ZHUH� WR�FRPSDUH�FOLQLFDO�
RXWFRPHV�� IXVLRQ� UDWHV�DQG� UDWHV�RI�FRPSOLFDWLRQV� LQ�3/,)�DQG�
7/,)� SURFHGXUHV� ZLWK� HLWKHU� UK%03��� DQG� /%*� RU� /%*� DORQH�
XVHG�DV�WKH�JUDIW�
Methods: $OO�SDWLHQWV�ZKR�XQGHUZHQW�SULPDU\�RQH��RU�WZR��OHYHO�
3/,)�7/,)� EHWZHHQ� $XJXVW� ����� DQG� $XJXVW� ������ XQGHU� D�
VLQJOH� VXUJHRQ�� ZHUH� LGHQWL¿HG� IURP� WKH� VXUJHRQ¶V� UHFRUGV�� ,Q�
1RYHPEHU������WKH�VXUJHRQ�FKDQJHG�IURP�URXWLQHO\�XVLQJ�/%*�
WR�XVLQJ�/%*�DQG�UK%03����OLPLWLQJ�VHOHFWLRQ�ELDV��$�UHWURVSHFWLYH�
UHYLHZ� RI� SURVSHFWLYHO\� FROOHFWHG� GDWD� SUH�RSHUDWLYHO\� DQG� XS�
WR� ���PRQWKV� SRVW�RSHUDWLYHO\� ZDV� SHUIRUPHG�� 'DWD� FROOHFWHG�

ISSLS
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ZKLFK�VFDOHV�RI� WKH�003,���5)�SV\FKRORJLFDO� HYDOXDWLRQ�ZHUH�
UHODWHG� WR� VXUJLFDO� RXWFRPH�� UHYLVH� WKH� FXUUHQW� 336� EDVHG� RQ�
WKDW�LQIRUPDWLRQ��DQG�H[DPLQH�HIIHFWLYHQHVV�RI�336�LQ�SUHGLFWLQJ�
RXWFRPH��
Methods: &OXVWHU�DQDO\VLV�ZDV�SHUIRUPHG�RI�003,���5)�VFRUHV�
IURP�����SDWLHQWV��$IWHU�UHYLVLQJ�WKH�336�DOJRULWKP��RXWFRPH�LV�
UHSRUWHG� IRU� ���� VXUJLFDO� SDWLHQWV�ZKR�KDYH� FRPSOHWHG� IROORZ�
XS��2XWFRPH�PHDVXUHV�LQFOXGHG�2VZHVWU\�'LVDELOLW\�,QGH[��3DLQ�
5DWLQJ�� HPRWLRQDO� VWDWH� UDWHG� RQ� /LNHUW�W\SH� VFDOHV�� YRFDWLRQDO�
VWDWXV��DQG�VDWLVIDFWLRQ�
Results: &OXVWHU� DQDO\VHV� UHYHDOHG� �� GLVWLQFW� 003,���5)�
FOXVWHUV�� 6FDOHV� VLJQL¿FDQWO\� FRUUHODWHG� ZLWK� RXWFRPH� ZHUH�
GHPRUDOL]DWLRQ�� G\VIXQFWLRQDO� QHJDWLYH� HPRWLRQV�� PDODLVH��
VWUHVV�ZRUU\��DQG�VHOI�GRXEW��,QFRUSRUDWLQJ�WKHVH�¿QGLQJV�LQWR�WKH�
336�DOJRULWKP�����SDWLHQWV�ZHUH�SUHGLFWHG�WR�KDYH�JRRG�RXWFRPH�
�*URXS�*������ IDLU�WR�JRRG�RXWFRPH��*URXS�)*��DQG���� IDLU�RU�
IDLU�WR�SRRU�RXWFRPH��*URXS�)���*URXS�*�KDV�VRPHZKDW�EHWWHU�
RXWFRPHV� WKDQ� )*�� ZKLOH� *URXS� )� KDG� VLJQL¿FDQWO\� �S�������
ORZHU� VDWLVIDFWLRQ� VFRUHV� DQG� VLJQL¿FDQWO\� JUHDWHU� VFRUHV�
�S������� RQ� WKH�2VZHVWU\� DQG� SDLQ� VFDOHV�� DV�ZHOO� DV� JUHDWHU�
OHYHOV�RI�GHSUHVVLRQ��DQJHU��DQG�LUULWDELOLW\��
Discussion:0XOWLSOH�003,��5)�VFDOHV�ZHUH�UHODWHG�WR�RXWFRPH��
7KH� 336� ZDV� UHYLVHG� EDVHG� RQ� WKRVH� UHVXOWV�� 7KHUH� ZDV� D�
VWURQJ�UHODWLRQVKLS�EHWZHHQ�WKH�336�VXUJLFDO�RXWFRPH�SURJQRVLV�
DQG�DFWXDO�RXWFRPH��8VH�RI�336�PD\�LPSURYH�RXWFRPH�E\�QRW�
SHUIRUPLQJ�HOHFWLYH�VXUJHU\�RQ�SDWLHQWV�SUHGLFWHG�WR�KDYH�D�SRRU�
UHVXOW��
Conclusions: 6HYHUDO� 003,���5)� VFDOHV� ZHUH� VWURQJO\�
DVVRFLDWHG� ZLWK� UHGXFHG� VXUJHU\� UHVXOWV�� WKRVH� UHÀHFWLQJ� WKH�
KLJKHVW�RYHUDOO� OHYHO�RI�HPRWLRQDO�GLVWUHVV�� �7KH�336�DOJRULWKP�
ZDV�HIIHFWLYH�LQ�SUHGLFWLQJ�VXUJLFDO�RXWFRPHV��3DWLHQWV�LQ�WKH�*�
DQG�)*�JURXSV�REWDLQ�PXFK�EHWWHU�VXUJLFDO�UHVXOWV�WKDQ�WKRVH�LQ�
WKH�)�RU�)3�JURXSV��
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DO WE AGREE ON LEVEL OF EVIDENCE (LOE), AND DOES 
AUTHOR DESIGNATED LOE INFLUENCE ACCEPTANCE OF 
ABSTRACT FOR PODIUM PRESENTATION?
Sengupta D.K.1, Sanders J.O.2, Burton D.C.3, Knight R.Q.6,
Bowen E.5, Spratt K.F.1, Raso V.J.4

1Dartmouth-Hitchcock Medical Center, Lebanon; 2University
of Rochester, Rochester; 3Kansas University Medical Center, 
Kansas City, USA; 4Alberta Health Services, Edmonton, Canada;
5University of California, Los Angeles; 6Bassett Spine Care 
Institute, Cooperstown, USA

Introduction:� /HYHO� RI�(YLGHQFH� �/2(�� GHULYHG� IURP�D� FOLQLFDO�
VWXG\�GHWHUPLQHV�LWV�VFLHQWL¿F�LPSDFW��7KLV�VWXG\�LQYHVWLJDWHV��
D�� 7KH� LQÀXHQFH� RI� /2(�� DV� GHWHUPLQHG� E\� WKH� DXWKRUV�� RQ�
DFFHSWDQFH� RI� WKH� DEVWUDFW� IRU� SRGLXP� SUHVHQWDWLRQ� LQ� 656�
DQQXDO�PHHWLQJ�
E��$JUHHPHQW� EHWZHHQ� DXWKRUV� YV�� LQGHSHQGHQW� UHYLHZHUV� RQ�
/2(�GHWHUPLQDWLRQ�
Material:� )LUVW� ���� EOLQGHG� DEVWUDFWV� ZHUH� UDWHG� E\� DXWKRUV�
IRU� /2(�ZKHQ� VXEPLWWHG�� 7KLV� GDWD� ZDV� XVHG� WR� HYDOXDWH� WKH�
LQÀXHQFH�RI�/2(�RQ�DFFHSWDQFH��6HFRQGO\��WKH�����DEVWUDFWV�WKDW�
ZHUH�DFFHSWHG�IRU�SRGLXP�SUHVHQWDWLRQ��ZHUH�UDWHG�IRU�/2(�E\�
¿YH�EOLQGHG�UHYLHZHUV��ZKR�GLG�QRW�SDUWLFLSDWH�LQ�RULJLQDO�UHYLHZ�
SURFHVV��7KH�DJUHHPHQW�RQ�/2(�EHWZHHQ�WKH�DXWKRUV�YV�HDFK�
RI� WKH� ¿YH� LQGHSHQGHQW� UHYLHZHUV� �UDWHU�� ZHUH� HYDOXDWHG� E\�
DGMXVWHG�.DSSD�DQDO\VLV�
Results: $FFHSWDQFH� RI� DQ� DEVWUDFW� IRU� SRGLXPV� SUHVHQWDWLRQ�
ZDV� VWURQJO\� LQÀXHQFHG�E\�/2(�DV�GHVLJQDWHG�E\� WKH�DXWKRUV�
>OHYHO� , ����� OHYHO� ,, ����� DQG� OHYHO� ,,,� DQG� ,9 ��� HDFK@��
$FFHSWDQFH� IRU� SRVWHU� SUHVHQWDWLRQ� ZDV� DOVR� LQÀXHQFHG� WR� D�
OHVVHU�H[WHQW�>OHYHO�, �����OHYHO�,, �����DQG�OHYHO�,,, ����DQG�
OHYHO� ,9 ���@�� ���� RI� /2(� OHYHO� ,9� DEVWUDFWV� ZHUH� UHMHFWHG��
7KH�DJUHHPHQW�RQ�/2(�YDULHG�EHWZHHQ�WKH�UDWHU�SDLUV��UDQJLQJ�
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THE EFFECT OF EARLY INITIATION OF REHABILITATION 
AFTER LUMBAR SPINAL FUSION: A RANDOMIZED 
CLINICAL STUDY
Oestergaard L.G.1,2,3, Nielsen C.V.4, Bünger C.E.2, Sogaard R.5,
Fruensgaard S.6, Helmig P.2,7, Christensen F.B.2

1Dept. of Occupational Therapy and Physiotherapy, Aarhus 
University Hospital, Aarhus; 2Dept. of Orthopaedic Surgery, 
Aarhus University Hospital, Aarhus; 3Dept. of Orthopaedics, 
Aarhus University Hospital, Aarhus; 4Dept. of Social Medicine 
and Rehabilitation, Aarhus University Hospital, Aarhus; 5CAST
Institute for Public Health, University of Southern Denmark, 
Odense; 6Dept. of Orthopaedics, Region Hospital of Silkeborg, 
Silkeborg; 7Dept. of Orthopaedics, Orthopaedic Private Hospital, 
Aarhus, Denmark

Study Design: $�PXOWLFHQWHU�5&7 LQFOXGLQJ����SDWLHQWV�
Objective: 7R�H[DPLQH�WKH�HIIHFW�RI�HDUO\�LQLWLDWLRQ�RI�UHKDELOLWDWLRQ�
DIWHU�LQVWUXPHQWHG�OXPEDU�VSLQDO�IXVLRQ�
Background: /XPEDU� VSLQDO� IXVLRQ� KDV� EHHQ� SHUIRUPHG�
IRU�PRUH� WKDQ� ��� \HDUV��<HW�� RQO\� IHZ� VWXGLHV� KDYH� H[DPLQHG�
SDWLHQWV¶�VXEVHTXHQW�UHKDELOLWDWLRQ��*URXS�EDVHG�UHKDELOLWDWLRQ�LV�
ERWK�HI¿FLHQW�DQG�FRVW�HIIHFWLYH�LQ�UHKDELOLWDWLRQ�RI�OXPEDU�VSLQDO�
IXVLRQ�SDWLHQWV�
Methods: 3DWLHQWV�ZLWK�GHJHQHUDWLYH�GLVF�GLVHDVHV�XQGHUJRLQJ�
LQVWUXPHQWHG� OXPEDU� VSLQDO� IXVLRQ� ZHUH� UDQGRPO\� DVVLJQHG�
WR� LQLWLDWH� WKHLU� UHKDELOLWDWLRQ� �� ZHHNV� ��Z�JURXS�� RU� ���ZHHNV�
DIWHU� OXPEDU� VSLQDO� IXVLRQ� ���Z�JURXS��� %RWK� JURXSV� UHFHLYHG�
WKH�VDPH�JURXS�EDVHG�UHKDELOLWDWLRQ��3ULPDU\�RXWFRPH�ZDV�WKH�
2VZHVWU\� 'LVDELOLW\� ,QGH[� �2',��� 6HFRQGDU\� RXWFRPH� ZDV� WKH�
'DOODV� 3DLQ� 4XHVWLRQQDLUH� �'34��� WKH� /RZ� %DFN� 3DLQ� 5DWLQJ�
6FDOH��DQG�DEVHQFH�IURP�ZRUN��:LOFR[RQ�UDQN�VXP�WHVW�ZDV�XVHG�
WR�FRPSDUH�WKH�JURXSV�LQ�WHUPV�RI�GLIIHUHQFHV�IURP�EDVHOLQH�WR���
PRQWKV�DQG���\HDU�IROORZ�XS�
Results: $FFRUGLQJ�WR�WKH�2',��DW���\HDU�IROORZ�XS��WKH��Z�JURXS�
KDG�D�PHGLDQ� UHGXFWLRQ�RI� ����������FRPSDUHG�ZLWK� ������������
LQ� WKH���Z�JURXS��S��������7KH�'34�VKRZHG�RYHUDOO� WKH�VDPH�
WHQGHQF\�DQG�ZLWKLQ�GDLO\�DFWLYLWLHV�ZHUH�D�VLJQL¿FDQWO\�UHGXFHG�
LQ�IDYRXU�RI�WKH���Z�JURXS��S��������)RU�EDFN�SDLQ��WKH��Z�JURXS�
KDG�D�PHGLDQ�UHGXFWLRQ�RI������������������VLPLODU�ZLWK�������������
����� LQ� WKH� ���Z� JURXS�S�������� � 7KH� UHVXOWV� DW� �� PRQWKV� RI�
IROORZ�XS�ZHUH�FRPSDUDEOH��1R�GLIIHUHQFH�ZDV�IRXQG�DFFRUGLQJ�
WR�UHWXUQ�WR�ZRUN���\HDU�SRVW�VXUJHU\�
Conclusion: (DUO\� VWDUW� RI� UHKDELOLWDWLRQ� ��� ZHHNV� YHUVXV� ���
ZHHNV��DIWHU�OXPEDU�VSLQDO�IXVLRQ�UHVXOWHG�LQ�LQIHULRU�RXWFRPHV��
7KH� LPSURYHPHQWV� LQ� WKH� ��Z�JURXS� ZDV� IRXU� WLPHV� EHWWHU�
WKDQ� WKDW� RI� WKH� �Z�JURXSV� LQGLFDWLQJ� WKDW� WKH� VWDU�XS� WLPH� RI�
UHKDELOLWDWLRQ� LV� DQ� LPSRUWDQW� FRQWULEXWLQJ� IDFWRU� IRU� WKH� RYHUDOO�
RXWFRPH�
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PRESURGICAL PSYCHOLOGICAL SCREENING: A NEW 
ALGORITHM, INCLUDING THE MMPI-2-RF, FOR PREDICTING 
SPINE SURGERY RESULTS
Block A.R.1, Ohnmeiss D.D.3, Guyer R.D.2, Atanasov A.3, Ben-
Porath Y.4, Burchett D.4

1Dept. of Psychology, Texas Back Institute Research Foundation, 
Plano; 2Dept. of Surgery, Texas Back Institute Research 
Foundation, Plano; 3Dept. of Research, Texas Back Institute 
Research Foundation, Plano; 4Dept. of Psychology, Kent State 
University, Kent, USA

Introduction: 7KH�OLWHUDWXUH�VXSSRUWV�WKDW�SV\FKRORJLFDO�IDFWRUV�
DUH�UHODWHG�WR�VSLQH�VXUJLFDO�RXWFRPHV��3UHVXUJLFDO�SV\FKRORJLFDO�
VFUHHQLQJ��336��FRPELQHV�SV\FKRORJLFDO�LQWHUYLHZ��WHVWLQJ��DQG�
PHGLFDO�FKDUW�UHYLHZ�WR�GHULYH�D�SURJQRVLV�IRU�VXUJHU\�RXWFRPH��
7KH� SXUSRVHV� RI� WKLV� SURVSHFWLYH� VWXG\� ZHUH� WR�� GHWHUPLQH�
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TRENDS IN UTILIZATION AND EXPENDITURES FOR SPINE-
RELATED PROBLEMS IN THE UNITED STATES
Martin B.I.1, Deyo R.A.2, Lurie J.D.1, Mirza S.K.1

1Dept. of Orthopaedics, Dartmouth Medical School, Lebanon; 
2Dept. of Family Medicine, Oregon Health and Science Univer-
sity, Portland, USA

Introduction/Aims: :H�XSGDWH�SUHYLRXVO\�FRQGXFWHG�DQDO\VHV�
WKDW�XVH�QDWLRQDOO\� UHSUHVHQWDWLYH�VXUYH\V�DQG�GLVFKDUJH�GDWD�
EDVHV� WR� GHVFULEH� WUHQGV� LQ� LQSDWLHQW�� RXWSDWLHQW�� SUHVFULSWLRQ�
PHGLFDWLRQV��DQG�HPHUJHQF\�GHSDUWPHQW�XWLOL]DWLRQ�DQG�FRVWV�IRU�
EDFN�DQG�QHFN�SUREOHPV�LQ�WKH�8QLWHG�6WDWHV�
Materials and Methods: :H�VXPPDUL]HG�GDWD�IURP�WKH������
�����0HGLFDO�([SHQGLWXUH�3DQHO�6XUYH\�� WKH�1DWLRQDO�$PEXOD�
WRU\�0HGLFDO�&DUH�6XUYH\��WKH�1DWLRQZLGH�,QSDWLHQW�6DPSOH��DQG�
VHOHFW�6WDWH�,QSDWLHQW�'DWDEDVHV�DQG�6WDWH�$PEXODWRU\�6XUJHU\�
'DWDEDVHV��0HGLFDO�HQFRXQWHUV�IRU�VSLQH�UHODWHG�SUREOHPV�ZHUH�
LGHQWL¿HG� XVLQJ� DQ� DOJRULWKP� EDVHG� RQ� WKH� International Clas-

��:H�
GHVFULEH� DJH�� DQG� VH[�DGMXVWHG� WUHQGV� LQ� LQSDWLHQW�� RXWSDWLHQW��
SKDUPDF\��DQG�HPHUJHQF\�GHSDUWPHQW�XWLOL]DWLRQ�IRU�VSLQH�SURE�
OHPV�GLUHFWO\�VWDQGDUGL]HG�WR�WKH�8�6��&HQVXV�SRSXODWLRQ��,QÀD�
WLRQ�DGMXVWHG�H[SHQGLWXUHV�ZHUH�GHVFULEHG�XVLQJ�ERWK�LQFUHPHQ�
WDO�DQG�GLUHFW�FRVWLQJ�PHWKRG�
Results: ,Q������DSSUR[LPDWHO\����PLOOLRQ�SHRSOH�LQ�WKH�8QLWHG�
6WDWHV�VRXJKW�PHGLFDO�FDUH�IRU�D�EDFN�RU�QHFN�SUREOHP��������
WUHDWHG�SUHYDOHQFH���LQFOXGLQJ�������ZKR�UHFHLYHG�SXEOLF�LQVXU�
DQFH��D�����LQFUHDVH�VLQFH��������,QFUHPHQWDO�KHDOWK�H[SHQGL�
WXUHV�DWWULEXWHG� WR� VSLQH�SUREOHPV� LQFUHDVHG� IURP������ �������
%LOOLRQ��XQWLO������������%LOOLRQ��EHIRUH�VWDELOL]LQJ�WKURXJK������
�������%LOOLRQ���6LPLODUO\��GLUHFW�FRVWV�VSHFL¿FDOO\�UHODWHG�WR�VSLQH�
SUREOHPV�LQFUHDVHG�IURP�������������%LOOLRQ��XQWLO�������������
%LOOLRQ��EHIRUH�VWDELOL]LQJ�WKURXJK�������������%LOOLRQ���7KH�SRSX�
ODWLRQ� UDWH�RI� IXVLRQ� IRU�DOO� DJHV��SD\HUV��DQG�YHUWHEUDO� UHJLRQV�
ZDV� ������ SHU� �������� 8�6�� UHVLGHQWV�� D� ���� LQFUHDVH� VLQFH�
�����
Discussion: :KLOH�EDFN�DQG�QHFN�SUREOHPV�FRQWLQXH�WR�DFFRXQW�
IRU�D�ODUJH�SURSRUWLRQ�RI�KHDOWK�FDUH�XWLOL]DWLRQ�DQG�H[SHQGLWXUHV��
WRWDO� VSLQH� UHODWHG� H[SHQGLWXUH� LQFUHDVHV� KDYH� VORZHG� VLQFH�
�����
Conclusion: )XWXUH� UHVHDUFK� VKRXOG� H[DPLQH� ZKHWKHU� UHFHQW�
WUHQGV�LQ�XWLOL]DWLRQ�DQG�H[SHQGLWXUHV�DUH�DVVRFLDWHG�ZLWK�FKDQJ�
HV�LQ�SRSXODWLRQ�PHDVXUHV�RI�VDIHW\�DQG�HIIHFWLYHQHVV��

IURP�NDSSD�����WR������7KH�RYHUDOO�DJUHHPHQW�ZDV�SRRU��)RU�DOO�
REVHUYHUV�FRPELQHG��WKH�DJUHHPHQW�ZDV�NDSSD������
Conclusion: 7KLV�VWXG\�LQGLFDWHV�WKDW�WKHUH�LV�D�VWURQJ�LQÀXHQFH�
RI� WKH�/2(�DV�UDWHG�E\�WKH�DXWKRUV��RQ�DFFHSWDQFH�RI�DEVWUDFW�
IRU�SUHVHQWDWLRQ�LQ�D�VFLHQWL¿F�PHHWLQJ��+RZHYHU��WKH�DJUHHPHQW�
EHWZHHQ�WKH�REVHUYHUV�LQ�GHWHUPLQDWLRQ�RI�/2(�LV�SRRU��7KHUH�LV�
D�QHHG� IRU�EHWWHU�XQGHUVWDQGLQJ�RI�/2(�DPRQJVW� WKH�VFLHQWL¿F�
FRPPXQLW\�� SDUWLFXODUO\� ZKHQ� /2(� LV� FRQVLGHUHG� LQ� GUDIWLQJ�
(YLGHQFH�%DVHG�0HGLFLQH��DQG�&OLQLFDO�3UDFWLFH�*XLGHOLQHV�
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ASSOCIATION OF COMPLEMENTARY AND ALTERNATIVE 
MEDICINE USE AND HEALTH CARE EXPENDITURES FOR 
SPINE PROBLEMS
Martin B.I.1, Gerkovich M.M.2, Deyo R.A.3, Sherman K.J.4, Cher-
kin D.C.4, Goertz C. 5, Lafferty W.2

1Dept. of Orthopaedics, Dartmouth Medical School, Lebanon; 
2Dept. of Biomechanical and Health Informations, University of 
Missouri, Kansas City; 3Dept. of Family Medicine, Oregon Health 
& Science University, Portland; 4Research Institute, Group Health 
Cooperative, Seattle; 5Research and Health Policy, Palmer Col-
lege of Chiropractic, Davenport, USA

Introduction/Aims: +HDOWK�FDUH�FRVWV�DVVRFLDWHG�ZLWK�FRPSOH�
PHQWDU\� DQG� DOWHUQDWLYH�PHGLFLQH� �&$0�� XVH� E\� SDWLHQWV� ZLWK�
VSLQH�SUREOHPV�KDV�QRW�EHHQ�VWXGLHG�LQ�D�QDWLRQDOO\�UHSUHVHQWD�
WLYH�VDPSOH��:H�HVWLPDWHG�WKH�WRWDO�DQG�VSLQH�VSHFL¿F�H[SHQGL�
WXUHV�DPRQJ�&$0�DQG�QRQ�&$0�XVHUV�ZLWK�VSLQH�SUREOHPV�
Materials and Methods: $GXOWV��!����\HDUV��ZLWK�VHOI�UHSRUWHG�
VSLQH�SUREOHPV� IURP�����������ZHUH� LGHQWL¿HG� LQ� WKH�0HGLFDO�
([SHQGLWXUH�3DQHO�6XUYH\��&$0�XVHUV�ZHUH�WKRVH�ZKR�UHSRUWHG�
VHHLQJ�D�FKLURSUDFWRU������RI�XVHUV���PDVVDJH�WKHUDSLVW����������
DFXSXQFWXULVW� ��������KRPHRSDWKLF�SK\VLFLDQ���������RU�DQ�XQ�
VSHFL¿HG�&$0�SURYLGHU���������/LQHDU�UHJUHVVLRQ�DQG�SURSHQVLW\�
VFRUH�PDWFKLQJ�ZHUH�XVHG�WR�H[DPLQH�PHDQ�H[SHQGLWXUH�GLIIHU�
HQFHV� EHWZHHQ�&$0�DQG�QRQ�&$0�XVHUV�ZKLOH� FRQWUROOLQJ� IRU�
SDWLHQW�FKDUDFWHULVWLFV��VRFLRHFRQRPLF�IDFWRUV��DQG�KHDOWK�VWDWXV��
'HVLJQ�YDULDEOHV�ZHUH�XVHG�WR�DFFRXQW�IRU�PXOWLVWDJH�VDPSOLQJ�
Results: :H�LQFOXGHG��������UHVSRQGHQWV��LQFOXGLQJ�������ZKR�
ZHUH�&$0�XVHUV��&$0�XVHUV�KDG�EHWWHU�KHDOWK��ORZHU�FRPRUELG�
LW\�� KLJKHU� HGXFDWLRQDO� DQG� VRFLRHFRQRPLF� VWDWXV� FRPSDUHG� WR�
QRQ�&$0�XVHUV��&RPSDUHG�WR�QRQ�&$0�XVHUV��WKH�DGMXVWHG�DQ�
QXDO�PHGLFDO�FRVWV�DPRQJ�&$0�XVHUV�ZDV������ORZHU�����&,�
������������S��������� IRU�VSLQH�UHODWHG�FRVWV��DQG������ ORZHU�
����&,��������������S� �������� IRU� WRWDO�PHGLFDO�FRVWV��8VLQJ�
SURSHQVLW\�PDWFKLQJ��&$0�XVHUV�KDG������ ORZHU�VSLQH�VSHFLI�
LF� FRVWV� �S�������� DQG� ����� ORZHU� IRU� WRWDO� KHDOWK� FDUH� FRVWV�
�S ��������3ULPDU\�GLIIHUHQFHV�ZHUH�GXH� WR� ORZHU� LQSDWLHQW�H[�
SHQGLWXUHV�DPRQJ�&$0�XVHUV�
Discussion: 2XU�VWXG\�LV�WKH�¿UVW�WR�JHQHUDOL]H�WKH�¿QGLQJV�IURP�
SUHYLRXV�UHSRUWV�WKDW�&$0�XVH�GRHV�QRW�LQFUHDVH�RYHUDOO�PHGLFDO�
VSHQGLQJ�DQG�HYHQ�VXJJHVWV�SRVVLEOH�FRVW�VDYLQJV�
Conclusion: :KLOH�&$0�XVH�GRHV�QRW�DSSHDU�WR�DGG�WR�PHGLFDO�
VSHQGLQJ��WKH�FDXVDO�DVVRFLDWLRQ�ZLWK�H[SHQGLWXUHV�UHPDLQV�XQ�
FOHDU�LQ�WKHVH�FURVV�VHFWLRQDO�GDWD��)XWXUH�UHVHDUFK�PLJKW�EHQH¿W�
IURP�DSSURDFKHV�WKDW�PLQLPL]H�FRQIRXQGLQJ�
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Results: ,Q�DOO�SDWLHQWV�WKH�KDQGOLQJ�RI�WKH�'HQVL3UREH�ZDV�IHDVLEOH�DQG�
XQSUREOHPDWLF��1R�DGYHUVH�HYHQWV�UHODWHG�WR�WKH�PHDVXUHPHQW�RFFXUUHG��
2SHUDWLRQ�WLPH�ZDV�SURORQJHG�E\������PLQXWHV�SHU�OHYHO��,Q�RQH�SDWLHQW�
ZLWK�ORZ�%0'�������PJ+$�FFP��DQG�WRUTXH��������1P��LPSODQW�PLJUDWLRQ�
ZDV�UHSRUWHG��DQG�LQ�HLJKW�FDVHV�WKH�VFUHZV�ZHUH�DXJPHQWHG�ZLWK�FHPHQW�
�PHDQ� %0'� ����� PJ+$�FFP�� PHDQ� WRUTXH� ������ 1P��� $� VLJQL¿FDQW�
FRUUHODWLRQ��S��������5 �������EHWZHHQ�DSSDUHQW�%0'�DQG�EUHDN�DZD\�
WRUTXH�ZDV� IRXQG��$OVR�'HQVL3UREH�ZDV� VLJQL¿FDQW� VXSHULRU� SUHGLFWLQJ�
ERQH�TXDOLW\�FRPSDUHG�WR�WKH�VXUJHRQ¶V�WDFWLOH�LPSUHVVLRQ�
Discussion: )LUVW�FOLQLFDO�H[SHULHQFH�ZLWK�'HQVL3UREH�6SLQH�VKRZV�WKDW�
LQWUDRSHUDWLYH� PHDVXUHPHQW� RI� ERQH� TXDOLW\� LV� VDIH� DQG� IHDVLEOH�� 7KH�
UHVXOWV�RI�SHDN�WRUTXH�PHDVXUHPHQW�FRUUHODWH�WR�ORFDO�ERQH�GHQVLW\�DQG�
�LQ�YLWUR��WR�SHGLFOH�VFUHZ�PLJUDWLRQ��$�ODUJHU�PXOWLFHQWHU�VWXG\�LV�SODQQHG�
WR�HYDOXDWH�WKH�SUHGLFWLYH�YDOXH�RI�WKLV�WRRO��DQG�WR�GH¿QH�D�UDQJH�ZKHUH�
FHPHQWDWLRQ�LV�LQGLFDWHG�
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IS IT BENEFICIAL TO REMOVE THE PEDICLE SCREW 
IMPLANTS AFTER FUSION IN THORACOLUMBAR 
FRACTURES?
Jeon C.H., Chung N.S., Park D.Y., Hyun H.S., Kim J.H.
Dept. of Orthopaedic Surgery, Ajou University School of Medicine, 
Suwon, Republic of Korea

Introduction: 5HPRYDO� RI� SRVWHULRU� VSLQDO� LPSODQWV� DIWHU� D� VXFFHVVIXO�
VSLQDO�IXVLRQ�LV�D�FRPPRQ�SURFHGXUH�LQ�WKRUDFROXPEDU�IUDFWXUHV��+RZHYHU��
WKHUH� DUH� VWLOO� RQJRLQJ� FRQWURYHUVLHV� UHJDUGLQJ� WKH� DGYDQWDJHV� DQG�
GUDZEDFNV�RI� WKH� LPSODQW� UHPRYDO��:H�DLPHG� WR� LQYHVWLJDWH� WKH�FOLQLFDO�
DQG�UDGLRORJLF�RXWFRPHV�FRQFHUQLQJ�WKH� LPSODQW�UHPRYDO�DIWHU� IXVLRQ� LQ�
WKRUDFROXPEDU�IUDFWXUHV��
Materials and Methods: 7KLUW\�WKUHH�SDWLHQWV�KDG�XQGHUJRQH�DQ�LPSODQW�
UHPRYDO� VXUJHU\� DIWHU� D� SRVWHULRU� IXVLRQ�ZLWK� SHGLFOH� VFUHZ� ¿[DWLRQ� IRU�
WKRUDFROXPEDU� IUDFWXUHV�� 7KH� PHDQ� GXUDWLRQ� DIWHU� WKH� LQGH[� VXUJHU\�
ZDV�����������PRQWKV��$�FRQWURO�FRKRUW�RI����FRQVHFXWLYH�SDWLHQWV�ZLWK�
WKRUDFROXPEDU� IUDFWXUHV� WKDW� KDG� SHGLFOH� VFUHZ� LPSODQWV�ZDV� HQUROOHG��
6XEMHFWV�ZHUH�IROORZHG�IRU�PRUH�WKDQ�WZR�\HDUV��ZLWK�FOLQLFDO�SDUDPHWHUV�
�9$6�DQG�2',��DQG� UDGLRORJLF�SDUDPHWHUV� �YHUWHEUDO� FRPSUHVVLRQ� UDWLR�
DQG�VHJPHQWDO�DQJOH��GRFXPHQWHG�GXULQJ�IROORZ�XS�����
Results: 'HPRJUDSKLF�YDULDEOHV� UHJDUGLQJ�DJH��JHQGHU�� OHYHO�DQG� W\SH�
RI� IUDFWXUH�� UDGLRORJLF� SDUDPHWHUV�� DQG� FRPSHQVDWLRQ� VWDWXV� DW� WKH�
LQGH[�VXUJHU\�ZHUH�KRPRJHQHRXV�EHWZHHQ�WKH�WZR�JURXSV��&OLQLFDO�DQG�
UDGLRORJLF�RXWFRPHV�DW�WKH�WLPH�RI�UHPRYDO�VXUJHU\�LQ�WKH�UHPRYDO�JURXS�
ZHUH�VLPLODU�ZLWK�WKRVH�RI�WKH�FRQWURO�JURXS��$IWHU���\HDU�IROORZ�XS�IURP�
WKH�LQGH[�VXUJHU\��UDGLRORJLF�SDUDPHWHUV�ZHUH�QRW�GLIIHUHQW�EHWZHHQ�WKH�
WZR�JURXSV��9$6�ZDV�VLJQL¿FDQWO\� ORZHU� LQ�WKH�UHPRYDO�JURXS�����������
WKDQ�WKH�FRQWURO�JURXS������������3 ��������2',�ZDV�DOVR�ORZHU�LQ�UHPRYDO�
JURXS������������WKDQ�FRQWURO�JURXS��������������3 �������
Discussion:5HPRYDO�RI�LPSODQW�DIWHU�D�VXFFHVVIXO�VSLQDO�IXVLRQ�DOOHYLDWHG�
SDLQ� DQG� GLVDELOLW\� LQ� SDWLHQWV� ZLWK� WKRUDFROXPEDU� IUDFWXUHV�� )XUWKHU�
LQYHVWLJDWLRQ�UHJDUGLQJ�WKH�LPSODQW�UHODWHG�SDLQ�LV�QHHGHG��
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TWO STATE COMPARISON OF THE SAFETY OF LUMBAR 
FUSION OPERATIONS AMONG WORKERS’ COMPENSATION 
PATIENTS
Martin B.I.1, Franklin G.M.2, Deyo R.A.3, Wickizer T.4, Lurie J.D.5,
Mirza S.K.1

1Dept. of Orthopaedics, Dartmouth Medical School, Hanover; 
2Dept. of Environmental & Occupational Health Sciences,
University of Washington, Seattle; 3Dept. of Family Medicine, 
Oregon Health & Science University, Portland; 4Health Services 
Mgt. and Policy, Ohio State University, Columbus; 5Dept.
of Orthopaedics and Medicine, Dartmouth Medical School, 
Hanover, USA

Introduction/Aims: :H�FRPSDUHG�FRPSOLFDWLRQ�DQG�UHSHDW�VXUJHU\�
UDWHV�IROORZLQJ�OXPEDU�IXVLRQ�DPRQJ�ZRUNHU�FRPSHQVDWLRQ�SDWLHQWV�LQ�
WZR�VWDWHV��:DVKLQJWRQ�6WDWH¶V�XWLOL]DWLRQ�UHYLHZ�UHTXLUHV�GRFXPHQWHG�
LQVWDELOLW\�DQG� OLPLWV� LQLWLDO� IXVLRQV� WR�D�VLQJOH� OHYHO��&DOLIRUQLD�KDV�D�
ELQGLQJ�VHFRQG�RSLQLRQ�DQG�VHSDUDWH�KDUGZDUH�UHLPEXUVHPHQW�
Materials and Methods: :RUNHU�FRPSHQVDWLRQ�SDWLHQWV��Q� ��������
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COMPENSATION HINDERS FUNCTIONAL RECOVERY IN 
LUMBAR SPINAL FUSIONS – OR DOES IT? THE BENEFITS 
OF A NO FAULT, UNIVERSAL COMPENSATION SYSTEM
Montgomery A.S., Cunningham J.E., Robertson P.A.
Dept. of Orthopaedics, Auckland Hospital, Auckland, New 
Zealand

Introduction: ,W�LV�RIWHQ�UHJDUGHG�WKDW�FRPSHQVDWLRQ�IRU�LQMXU\�UHVXOWV�LQ�
LQIHULRU�RXWFRPHV�IROORZLQJ�OXPEDU�VSLQDO�IXVLRQ��/6)���&KDUDFWHULVWLFV�RI�
FRPSHQVDWLRQ� SDWLHQWV� LQFOXGH� SV\FKRVRFLDO� GLVDGYDQWDJHRXV� IDFWRUV��
EHQH¿WV�OLQNHG�WR�GLVDELOLW\�DQG�XQSUHGLFWDEOH�FRYHUDJH�LQ�DQ�DGYHUVDULDO�
V\VWHP�� � $Q� H[SHULPHQWDO� WULDO� RI� QR� IDXOW�� XQLYHUVDO�� WLPH� OLPLWHG�
FRPSHQVDWLRQ�IRU�ZKLSODVK�VXJJHVWV�UHGXFWLRQ�RI�SDLQ��GLVDELOLW\�DQG�FRVW�
������7KH�1HZ�=HDODQG�$FFLGHQW�&RPSHQVDWLRQ�&RUSRUDWLRQ��$&&��V\VWHP�
LV�D�QR�IDXOW��XQLYHUVDO�FRPSHQVDWLRQ�V\VWHP�DQG�WKHUHIRUH�UHSUHVHQWV�DQ�
LGHDO�PHWKRG�RI� H[DPLQLQJ� WKLV� IRUP�RI� FRPSHQVDWLRQ�ZKHQ�DSSOLHG� WR�
/6)��LQ�D�QRQ�H[SHULPHQWDO�SRSXODWLRQ�
Methods: $�V\VWHPDWLF�UHYLHZ�ZDV�SHUIRUPHG�WR�H[DPLQH�WKH�GLIIHUHQFH�
LQ� IXQFWLRQDO� RXWFRPHV� DIWHU� /6)� LQ� ZRUNHUV� FRPSHQVDWLRQ� �:&��
FRPSDUHG�ZLWK�QRQ�:&��1:&��SDWLHQWV�� �:H�VHDUFKHG�0HGOLQH�������
�������(PEDVH��������������DQG�WKH�&RFKUDQH�FRQWUROOHG�WULDOV�UHJLVWHU���
,Q� DGGLWLRQ�� D� SURVSHFWLYH� VWXG\� RI� IXQFWLRQDO� RXWFRPHV� LQ� ���� 1HZ�
=HDODQG�/6)�SDWLHQWV�ZDV�SHUIRUPHG�WR�LQYHVWLJDWH�UHVXOWV�LQ�$&&�������
DQG�QRQ�$&&�������SDWLHQWV���&RPSDULVRQ�RI�GLIIHUHQFHV�LQ�WKH�:&�DQG�
$&&�HQYLURQPHQWV�ZDV�SHUIRUPHG�
Results: ���VWXGLHV�VDWLV¿HG�WKH�LQFOXVLRQ�FULWHULD���(LJKW�UHSRUWHG�UHVXOWV�
IRU�:&� RQO\�� ��� RXW� RI� WKH� UHPDLQLQJ� ��� VWXGLHV� IRXQG� 1:&� SDWLHQWV�
KDG� VLJQL¿FDQWO\� EHWWHU� RXWFRPHV� WKDQ�:&�� � 2QO\� ��� VWXGLHV� UHSRUWHG�
IXQFWLRQDO�RXWFRPH�PHDVXUHV��ZLWK� WKH� UHPDLQLQJ� WHQ�VWXGLHV�H[FOXGHG�
GXH�WR�FRQIRXQGLQJ�IDFWRUV��,Q�WKH�SURVSHFWLYH�VWXG\�DUP��$&&�SDWLHQWV�
GHPRQVWUDWHG� HTXLYDOHQW� JRRG� RXWFRPHV� DW� ORQJ� WHUP� IROORZ� XS� ZKHQ�
FRPSDUHG�WR�QRQ�$&&�SDWLHQWV��DV�PHDVXUHG�E\�50'4��/%26�DQG�6)�
��Y��3&6��0&6��DQG�6)��'�
Discussion and Conclusions: 7KLV� V\VWHPDWLF� UHYLHZ� FRQ¿UPHG� WKH�
GHOHWHULRXV�HIIHFW�RI�:&�RQ�RXWFRPHV�DIWHU�/6)���7KLV�HIIHFW�ZDV�QRW�VHHQ�
LQ�$&&�SDWLHQWV� LQ�1=��ZKHUH� WKH� IXQFWLRQDO�JDLQV� LQ� WKH�$&&�SDWLHQWV�
ZHUH�FRPSDUDEOH�ZLWK�WKH�QRQ�$&&�SDWLHQWV�DW�ORQJ�WHUP�IROORZ�XS���7KH�
SRVWXODWHG�FDXVH�RI� WKLV�REVHUYDWLRQ� LV� WKDW�$&&�LV�D�XQLYHUVDO�QR� IDXOW�
FRPSHQVDWLRQ�V\VWHP�

Reference:
��� &DVVLG\�-'��&DUUROO�/-��&{Wp�3��/HPVWUD�0��%HUJOXQG�$��1\JUHQ�$��(IIHFW�

RI� HOLPLQDWLQJ� FRPSHQVDWLRQ� IRU� SDLQ� DQG� VXIIHULQJ� RQ� WKH� RXWFRPH�
RI� LQVXUDQFH� FODLPV� IRU� ZKLSODVK� LQMXU\�� N Engl J Med�� ����� $SU�
�������������������
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DENSIPROBE SPINE: FIRST CLINICAL EXPERIENCE WITH 
INTRAOPERATIVE MEASUREMENT OF BONE QUALITY
Benneker L.M.1, Popp A.2, Schiuma D.3, 2Schwyn R.3

1Dept. of Orthopaedic Surgery, Inselspital, University of Bern, 
Bern; 2Osteoporosis Policlinic, Inselspital, University of Bern, 
Bern, 3AO Research Institute, Davos, Switzerland

Introduction: 7KH� PHDVXUHPHQW� GHYLFH� FDOOHG� 'HQVL3UREH� 6SLQH�
FRQVLVWV�RI�D�PRGL¿HG�SHGLFOH�SUREH�DQG�DQ�HOHFWURQLF�V\VWHP�WR�PHDVXUH�
WKH�SHDN�WRUTXH�WR�EUHDN�DZD\�RI�WUDEHFXODU�ERQH�LQ�WKH�YHUWHEUDO�ERG\�
DW� WKH�VLWH�RI� WKH�SHGLFOH�VFUHZ�WLS��3UHYLRXV�UHSRUWHG� LQ�YLWUR�YDOLGDWLRQ�
RQ�KXPDQ�FDGDYHU�YHUWHEUDH�VKRZHG�D�KLJKO\�VLJQL¿FDQW��U� �������S� �
�������FRUUHODWLRQ�EHWZHHQ�SHDN�WRUTXH�PHDVXUHG�E\�'HQVL3UREH�6SLQH�
DQG�UHJLRQDO�ERQH�PLQHUDO�GHQVLW\��%0'��DQG�FXW�RXW�RI�WKH�SHGLFOH�VFUHZ�
LQ�D�ELRPHFKDQLFDO�WHVW�VHWXS��U� ��������S� ��������
Methods: 3URVSHFWLYH� PRQRFHQWULF� FDVH� VHULHV� ZLWK� ��� SDWLHQWV�
XQGHUJRLQJ� WUDQVSHGLFXODU� LQVWUXPHQWDWLRQ��$OO�SDWLHQWV�XQGHUZHQW�DUHDO�
%0'�PHDVXUHPHQW�E\�';$��7KH�'HQVL3UREH�GHYLFH�ZDV�XVHG�RQ�RQH�
VLGH� IRU� HDFK� LQVWUXPHQWHG� OHYHO�� DQG� D� WUDQVSHGLFXODU� ERQH� ELRSV\� RI�
WKH�FRQWUDODWHUDO� VLGH�ZDV�FROOHFWHG�DQG�DSSDUHQW�%0'�PHDVXUHPHQWV�
ZHUH�SHUIRUPHG�E\�PLFUR�&7��$OO�PHDVXUHPHQWV�ZHUH�SHUIRUPHG�E\�RQH�
VXUJHRQ�ZKR�ZDV�EOLQGHG�WR�WKH�%0'�DQG�SHDN�WRUTXH�GDWD��6XEMHFWLYH�
LPSUHVVLRQ�RI�ERQH�VWUHQJWK�ZDV�UHSRUWHG�DQG�FHPHQW�DXJPHQWDWLRQ�RI�
WKH�VFUHZV�SHUIRUPHG�ZKHQ�LQGLFDWHG��
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WKDQ�DW�WKH�RWKHU�SHGLFOHV��������YHUVXV��������RGGV�UDWLR�>25@� ������
S� ���������/RJLVWLF� UHJUHVVLRQ�DQDO\VLV�UHYHDOHG�D�VLJQL¿FDQW� WUHQG�
WRZDUG�UHGXFLQJ�WKH�LQFLGHQFH�RI�WKH�YLRODWLRQV�DV�LQFUHDVLQJ�WKH�\HDU�
RI�VXUJHU\��25� ������S� ���������7KH�LQFLGHQFH�VKRZHG�QR�VLJQL¿FDQW�
UHODWLRQVKLSV�ZLWK�SDWLHQW�DJH��JHQGHU��ERG\�PDVV�LQGH[��SUHRSHUDWLYH�
GLDJQRVLV��WKH�QXPEHU�RI�IXVHG�VHJPHQW��RU�WKH�VFUHZ�SODFHG�VLGH�
Conclusions:�2XU�GDWD�UDLVH�D�FRQFHUQ�DERXW�WKH�KLJKHU�LQFLGHQFH�RI�
FUDQLDO�IDFHW�MRLQW�YLRODWLRQV�ZLWK�SHUFXWDQHRXVO\�SODFHG�SHGLFOH�VFUHZV�
WKDQ�SUHYLRXVO\�UHSRUWHG�UDWH�ZLWK�WUDGLWLRQDOO\� LQVWUXPHQWHG�VFUHZV��
)XUWKHUPRUH��JUHDWHU�FDUH�VKRXOG�EH�WDNHQ�WR�DYRLG�FUDQLDO�IDFHW�MRLQW�
YLRODWLRQV�ZKHQ�VXUJHRQ� LV�D�QRYLFH� WR�SHUFXWDQHRXV�SHGLFOH�VFUHZ�
SODFHPHQW�DQG�RU�PLQLPDOO\�LQYDVLYH�IXVLRQ�VXUJHU\�LV�FRQVLGHUHG�DW�
/��6��VHJPHQW�
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INTRAOPERATIVE EPIDURAL PRESSURE IN PATIENTS 
WITH POSITIVE VS. NEGATIVE SEDIMENTATION SIGN 
UNDERGOING SPINAL SURGERY
Barz T.1, Melloh M.2, Staub L.3, Lange J.4, Merk H.R.5, Follak N.6

1Dept. of Orthopaedic Surgery, Asklepios Klinikum Uckermark, 
Schwedt, Germany; 2Centre for Musculoskeletal Outcomes 
Research (CMOR), University of Otago, Dunedin, New Zealand; 
3NHMRC Clinical Trials Centre, University of Sydney, Sydney, 
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University of Greifswald, Greifswald; 5Dept. of Orthopaedic 
Surgery, Medical Faculty, University of Greifswald, Greifswald; 
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Introduction: 7KH�1HUYH�5RRW�6HGLPHQWDWLRQ�6LJQ��6HG6LJQ��LQ�
WUDQVYHUVH�PDJQHWLF�UHVRQDQFH�LPDJLQJ��05,��KDV�EHHQ�VKRZQ�
WR�GLVFULPLQDWH�ZHOO�EHWZHHQ�VHOHFWHG�SDWLHQWV�ZLWK�DQG�ZLWKRXW�
OXPEDU� VSLQDO� VWHQRVLV� �/66��� 3UHYLRXVO\� LW� ZDV� GHPRQVWUDWHG�
WKDW�D�SRVLWLYH�6HG6LJQ�DSSHDUV�WR�LGHQWLI\�SDWLHQWV�ZKR�DUH�OHVV�
OLNHO\� WR�EHQH¿W� IURP�QRQ�VXUJLFDO� WUHDWPHQW�� ,W� LV� VWLOO� XQNQRZQ�
ZKLFK�SRWHQWLDO�PHFKDQLVPV�PD\�EH�UHVSRQVLEOH�IRU�WKH�DEVHQFH�
RI�QHUYH�URRW�VHGLPHQWDWLRQ�LQ�WUDQVYHUVH�05,�VFDQV�LQ�FDVHV�RI�
VHYHUH�/66�
Aim: :H�DLPHG�WR�LGHQWLI\�WKH�SUHVVXUH�YDOXHV�FDXVLQJ�D�SRVLWLYH�
6HG6LJQ�LQ�SDWLHQWV�XQGHUJRLQJ�VSLQDO�VXUJHU\�IRU�/66�
Patients and Methods: :H�PHDVXUHG�WKH�LQWUDRSHUDWLYH�HSLGXUDO�
SUHVVXUH� LQ�¿YH�SDWLHQWV�ZLWK�/66�DQG�D�SRVLWLYH�6HG6LJQ�DQG�
LQ� ¿YH�SDWLHQWV�ZLWKRXW� /66�DQG�D�QHJDWLYH�6HG6LJQ��(SLGXUDO�
SUHVVXUH� ZDV� PHDVXUHG� XVLQJ� D� &RGPDQ70� FDWKHWHU� LQ� SURQH�
SRVLWLRQ� XQGHU� UDGLRVFRS\� DW� GLIIHUHQW� ORFDWLRQV� LQ� WKH� OXPEDU�
VSLQDO�FDQDO�
Results: 3DWLHQWV�ZLWK�D�QHJDWLYH�6HG6LJQ�KDG�D�PHDQ�HSLGXUDO�
SUHVVXUH�RI���PP+J��PLQ����PD[���PP+J��LQGHSHQGHQW�RI�WKH�
ORFDWLRQ� RI� WKH� PHDVXUHPHQW�� %UHDWK� DQG� SXOV�V\QFKURQRXV�
ZDYHV�DFFRXQWHG�IRU�����PP+J��,Q�SDWLHQWV�ZLWK�PRQR�VHJPHQWDO�
/66� DQG� D� SRVLWLYH�6HG6LJQ� WKH� HSLGXUDO� SUHVVXUH� DERYH� DQG�
EHORZ�WKH�VWHQRVLV�ZDV�VLPLODU����DQG���PP+J�UHVSHFWLYHO\��PLQ�
���PD[����PP+J���$W�WKH�OHYHO�RI�WKH�VWHQRVLV�WKH�PHDQ�HSLGXUDO�
SUHVVXUH�ZDV����PP+J��PLQ�����PD[����PP+J���:KHUHDV�FUDQLDO�
RI� WKH� VWHQRVLV� D� EUHDWK�DQG�SXOV�V\QFKURQRXV�ZDYH� FRXOG� EH�
GHPRQVWUDWHG��WKLV�ZDYH�ZDV�DEVHQW�EHORZ�WKH�VWHQRVLV��7KHUH�
ZDV�QR�VLJQL¿FDQW�FRUUHODWLRQ�EHWZHHQ�WKH�GLDPHWHU�RI�WKH�VSLQDO�
FDQDO�DQG�WKH�OHYHO�RI�WKH�VWHQRVLV�
Conclusion: :H� FRQFOXGH� WKDW� LQ� SDWLHQWV� ZLWK� /66� DV� D�
FRQVHTXHQFH� RI� WKH� LQFUHDVHG� HSLGXUDO� SUHVVXUH� ���� OXPEDU�
QHUYH�URRWV�DUH�WHWKHUHG�DW�WKH�OHYHO�RI�WKH�VWHQRVLV�LQKLELWLQJ�WKH�
VHGLPHQWDWLRQ�RI�WKHVH�QHUYH�URRWV�WR�WKH�GRUVDO�SDUW�RI�WKH�GXUDO�
VDF�LQ�VXSLQH�SRVLWLRQ��DQG�����QR�EUHDWK�DQG�SXOV�V\QFKURQRXV�
ZDYH� EHORZ� WKH� VWHQRVLV� FDQ� EH� GHWHFWHG�� +RZHYHU�� WKHVH�
¿QGLQJV� QHHG� FRQ¿UPDWLRQ� LQ� ODUJHU� SDWLHQW� VDPSOHV�� )XWXUH�
UHVHDUFK� LV�ZDUUDQWHG� LQYHVWLJDWLQJ� WKH�FRUUHODWLRQ�EHWZHHQ�DQ�
LQFUHDVHG�HSLGXUDO�SUHVVXUH�DQG�WKH�OHYHO�RI�OXPEDU�VWHQRVLV�

XQGHUJRLQJ� OXPEDU� IXVLRQ� IRU� GHJHQHUDWLYH� FRQGLWLRQV� ZLWKRXW�
VLJQL¿FDQW�FRPRUELGLW\�ZHUH�LGHQWL¿HG�LQ�WKH�����������6WDWH�,QSDWLHQW�
'DWDEDVH�� :H� LGHQWL¿HG� ZKHWKHU� HDFK� SDWLHQW� KDG� D� VXEVHTXHQW�
OXPEDU� RSHUDWLRQ�� GHYLFH� FRPSOLFDWLRQ�� ZRXQG� SUREOHP�� RU� OLIH�
WKUHDWHQLQJ� FRPSOLFDWLRQ� ZLWKLQ� �� PRQWKV�� /RJLVWLF� UHJUHVVLRQ� ZDV�
XVHG�WR�FRPSDUH�WKH�UDWHV�RI�FRPSOLFDWLRQV�DQG�UHRSHUDWLRQ�EHWZHHQ�
WKH�WZR�VWDWHV��FRQWUROOLQJ�IRU�SDWLHQW�FKDUDFWHULVWLFV�DQG�FRPRUELGLW\�
Results: &DOLIRUQLD¶V� ZRUNHUV� ZHUH� PRUH� OLNHO\� WKDQ� WKRVH� LQ�
:DVKLQJWRQ�WR�KDYH�D[LDO�SDLQ��������YHUVXV��������DQG�KHUQLDWHG�
GLVF������YHUVXV�������DQG�OHVV�OLNHO\�WR�KDYH�VWHQRVLV�������YHUVXV�
������� RU� VSRQG\OROLVWKHVLV� ������� YHUVXV� ��������&LUFXPIHUHQWLDO�
DSSURDFKHV��������YHUVXV�����������GLVF�OHYHOV�IXVHG��������YHUVXV�
�������DQG�ERQH�PRUSKRJHQHWLF�SURWHLQ��������YHUVXV��������ZHUH�
KLJKHU�LQ�&DOLIRUQLD��DV�ZHUH�DGMXVWHG�UHRSHUDWLRQ�UDWHV�������YHUVXV�
������ 25� ����� ���&,� ����� ±� ������� GHYLFH� FRPSOLFDWLRQV� ������
YHUVXV�������25����������&,������±��������ZRXQG�SUREOHPV�������
YHUVXV� ������ 25� ������ ���&,� ����� ±� ������� DQG� OLIH�WKUHDWHQLQJ�
FRPSOLFDWLRQV� ������ YHUVXV� ������ 25� ������ ���&,� ����� ±� �������
0HDQ� FKDUJHV� IRU� IXVLRQV� LQ�&DOLIRUQLD�ZHUH� �������� FRPSDUHG� WR�
��������LQ�:DVKLQJWRQ�
Discussion: 8WLOL]DWLRQ� PDQDJHPHQW� SROLFLHV� IRU� OXPEDU� IXVLRQ� LQ�
:DVKLQJWRQ� 6WDWH� ZHUH� DVVRFLDWHG� ZLWK� OHVV� LQYDVLYH� RSHUDWLRQV��
ORZHU�LQSDWLHQW�FRVWV��DQG�LPSURYHG�VDIHW\��FRPSDUHG�WR�&DOLIRUQLD¶V�
V\VWHP�
Conclusion: $SSURYDO�DQG�UHLPEXUVHPHQW�SROLFLHV�DPRQJ�ZRUNHUV¶�
FRPSHQVDWLRQ�SURJUDPV�PD\�UHVXOW� LQ�VXEVWDQWLDO�GLIIHUHQFHV� LQ� WKH�
FRVW�DQG�VDIHW\�RI�VSLQDO�IXVLRQ��)XWXUH�ZRUN�VKRXOG�H[DPLQH�ZKHWKHU�
WKHVH� V\VWHPV� UHVXOWHG� LQ� VLPLODU� UHWXUQ�WR�ZRUN� RU� SDWLHQW�UHSRUWHG�
RXWFRPHV�
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CRANIAL FACET JOINT VIOLATIONS BY PERCUTANEOUSLY 
PLACED PEDICLE SCREWS ADJACENT TO A MINIMALLY 
INVASIVE LUMBAR SPINAL FUSION
Park Y.
Dept. of Orthopaedics, National Health Insurance Medical 
Center, Yonsei University College of Medicine, Goyang, Korea

Background Context:�3URWHFWLQJ�FUDQLDO� IDFHW� MRLQW� LV�D�PRGL¿DEOH�
ULVN� IDFWRU� WKDW� PD\� GHFUHDVH� WKH� LQFLGHQFH� RI� DGMDFHQW� VHJPHQW�
GLVHDVH� DIWHU� OXPEDU� VSLQDO� IXVLRQ�� 3HUFXWDQHRXVO\� LQVWUXPHQWHG�
VFUHZV�PD\�PRUH�IUHTXHQWO\�YLRODWH�FUDQLDO�IDFHW�MRLQWV�EHFDXVH�RI�LWV�
SRWHQWLDO� OLPLWDWLRQ� IRU�VFUHZ�HQWU\�VLWH�VHOHFWLRQ��7R�RXU�NQRZOHGJH��
KRZHYHU��WKHUH�LV�QR�VWXG\�WKDW�KDV�HYDOXDWHG�WKH�FUDQLDO�IDFHW� MRLQW�
YLRODWLRQV�DGMDFHQW� WR�PLQLPDOO\� LQYDVLYH� OXPEDU� IXVLRQ� UHODWHG�ZLWK�
SHUFXWDQHRXVO\�SODFHG�SHGLFOH�VFUHZV�
Purpose:�:H�LQYHVWLJDWHG�WKH�LQFLGHQFH�DQG�UHODWLQJ�IDFWRUV�RI�FUDQLDO�
IDFHW�MRLQW�YLRODWLRQV�E\�SHUFXWDQHRXV�SHGLFOH�VFUHZV�
Study Design/Setting:� $� UHWURVSHFWLYH� VWXG\� RI� SURVSHFWLYHO\�
FROOHFWLQJ�GDWD�
Patient Sample:� 7KH� VDPSOH� FRPSULVHV� ���� SHGLFOH� VFUHZV�
SHUFXWDQHRXVO\�SODFHG�DW�WKH�FUDQLDO�IXVLRQ�VHJPHQWV�LQ����SDWLHQWV�
ZKR�XQGHUZHQW�PLQLPDOO\�LQYDVLYH�OXPEDU�VSLQDO�IXVLRQ�
Outcome Measures:�7KH�IDFHW�MRLQW�YLRODWLRQV�DGMDFHQW�WR�D�FUDQLDO�
IXVLRQ� VHJPHQW� ZHUH� H[DPLQHG� RQ� WKH� SRVWRSHUDWLYH� FRPSXWHG�
WRPRJUDSK\��&7��VFDQV�
Methods:�7ZR� LQGHSHQGHQW� REVHUYHUV� UHWURVSHFWLYHO\� H[DPLQHG�DOO�
RI�WKH�SRVWRSHUDWLYH�&7�LPDJHV��$�IDFHW�MRLQW�ZDV�FRQVLGHUHG�YLRODWHG�
LI� DQ\� RI� WKH� IROORZLQJ� VLWXDWLRQV� ZHUH� HQFRXQWHUHG�� SHGLFOH� VFUHZ�
FOHDUO\�ZLWKLQ�WKH�IDFHW�MRLQW��SHGLFOH�VFUHZ�KHDG�FOHDUO\�ZLWKLQ�WKH�IDFHW�
MRLQW��SHGLFOH�VFUHZ�DQG�RU�VFUHZ�KHDG�ZLWKLQ��PP�IURP�RU�DEXWWLQJ�
WKH�IDFHW�MRLQW��ZLWKRXW�FOHDU�MRLQW�LQYROYHPHQW�
Results:� 7KH� LQFLGHQFH� RI� WKH� YLRODWLRQV� ZDV� ���� �������� RI� DOO�
SDWLHQWV� DQG� ������ ��������� RI� DOO� VFUHZV�� ZKLFK�ZDV� VLJQL¿FDQWO\�
KLJKHU�WKDQ�D�SUHYLRXVO\�UHSRUWHG�UDWH�ZLWK�WUDGLWLRQDO�RSHQ�SURFHGXUH�
�����YHUVXV�������RI�DOO�SDWLHQWV��S����������������YHUVXV�������
RI�DOO�VFUHZV��S�����������7KH�YLRODWLRQV�RFFXUUHG�DSSUR[LPDWHO\�����
WLPHV�PRUH�IUHTXHQWO\�DW�WKH�PRVW�FUDQLDO�SHGLFOH�VFUHZV�RI�/��SHGLFOH�
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each spine. TMF and TS (TS-1: 20-40% of TMF; TS-2: 60-80% of 
TMF) were measured under 1600N axial compression.
Results:Treated segments showed smaller TMF (17.6%;p=0.041), 
TS-1 (34.1%;p<0.001) and TS-2 (30.1%;p=0.027) than untreated 
segments. Low BMD had a negative effect on TMF. In the high 
BMD group, TMF was 58.9Nm (43.8-79.2) and decreased to 
34.9Nm (23.7-51.2) after laminectomy. In the severe degenerated 
group, TS-1 was 12.1Nm/° (4.6-21.9) and decreased to 9.4Nm/° 
(5.6-14.3) after laminectomy. With mild degeneration, TS-1 was 
7.6Nm/° (6.4-8.4) and decreased to 6.1Nm/° (1.5-10.3). Effects 
RQ� 76��� ZHUH� VLPLODU�� EXW� QRW� VLJQL¿FDQW�� 1HLWKHU� 70)� QRU� LWV�
interaction with laminectomy was affected by disc degeneration.  
Discussion: Laminectomy substantially reduces torsion strength 
DQG�VWLIIQHVV��/RZ�%0'�VLJQL¿FDQWO\�GHFUHDVHG�70)��6WLIIQHVV�
properties of lumbar segments were found to be depending on 
the severity of disc degeneration, especially in combination with 
laminectomy. 
Conclusion: BMD and severity of disc degeneration should be 
considered in surgical decision-making.

SP03

IS MOVEMENT OF THE LUMBAR SPINE IMPORTANT TO 
POSTURAL STABILITY?
Mok N.W.1,2, Hodges P.W.1

1School of Health and Rehabilitation Sciences, NHMRC Centre 
of Clinical Research Excellence in Spinal Pain, Injury and Health, 
The University of Queensland, Brisbane, Australia; 2Dept. of 
Rehabilitation Sciences, The Hong Kong Polytechnic University, 
Kowloon, Hong Kong SAR

Introduction: Lumbar spine movement is argued to make a 
VLJQL¿FDQW�DQG�FULWLFDO�FRQWULEXWLRQ�WR�WKH�PDLQWHQDQFH�RI�SRVWXUDO�
stability. Recent work reported a reduced spine movement and 
a concomitant compromised postural recovery in people with 
low back pain1. However, in that study it was not possible to 
exclude other causes for the compromised postural control, such 
as poor spine proprioception, which has also been implicated 
in pain. Resolution of this question requires investigation of the 
HIIHFW�RI�PDQLSXODWLRQ�RI�WUXQN�ÀH[LELOLW\�RQ�EDODQFH�FRQWURO��7KH�
RQO\� SUHYLRXV� VWXG\� WKDW� KDV�PDQLSXODWHG� VSLQH� ÀH[LELOLW\� DOVR�
restricted hip motion2.
Aim: This study aimed to examine the temporal and spatial 
characteristics of postural recovery with and without restriction of 
lumbar movement using a rigid lumbar corset.
Method: Postural responses of twenty healthy participants 
with and without a tailor-made corset were measured following 
backward and forward anteroposterior support surface translation 
at three amplitudes (small, medium and large). Time taken to 
recover postural stability, postural steadiness (excursion of centre 
of pressure [COP]) and the number of postural adjustments 
made during postural recovery were examined.
Results: Postural recovery was compromised when wearing the 
OXPEDU�FRUVHW�DV�HYLGHQW�E\�VLJQL¿FDQWO\�LQFUHDVHG�H[FXUVLRQ�RI�
COP, the number of postural adjustments made during postural 
recovery, and the associated time, following perturbation in 
both directions. The compromise was greater following large 
amplitude perturbations.
Discussion: These data support the hypothesis that lumbar 
spine movement is essential for maintenance of postural stability. 
Despite the preservation of hip motion, motion at this joint was not 
VXI¿FLHQW� WR�PDLQWDLQ�RSWLPDO�SRVWXUDO� UHFRYHU\��7DNHQ� WRJHWKHU�
WKHVH�GDWD�FRQ¿UP�WKH�SRWHQWLDO�IRU�FRPSURPLVHG�VSLQDO�PRWLRQ�
in back pain (either due to passive restraint or active muscle 
stiffening) to underpin balance dysfunction in this group. 

References:
1. Mok et al. Spine 36:E45-52;
2. Gruneberg et al. Exp Brain Res 157:472-485
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PREDICTION OF RAPID PROGRESSION OF FAILURE IN A 
LUMBAR DISC UNDER CYCLIC LOADING - CONTINUUM 
DAMAGE MECHANICS FORMULATION IN A FINITE 
ELEMENT MODEL
Qasim M.1, Natarajan R.N.2, An H.2, Andersson G.B.J.2

1Dept. of Bioengineering, University of Illinois, Chicago; 2Dept. of 
Orthopaedic Surgery, Rush University Medical Center, Chicago, 
USA

Introduction: (SLGHPLRORJLFDO� VWXGLHV� KDYH� LGHQWL¿HG�
repetitive bending and lifting as a major risk for disc prolapse. 
It is hypothesized that disc failure will occur preferentially in the 
posterior annulus under cyclic loading and will progress faster 
under complex loading modes than single axis bending.
Methods: Damage accumulation in a lumbar disc under cyclic 
loading was simulated by incorporating continuum damage 
PHFKDQLFV� IRUPXODWLRQ� LQ� D� SRUR�HODVWLF� ¿QLWH� HOHPHQW� PRGHO�
RI� /��/�� PRWLRQ� VHJPHQW�� )DLOXUH� F\FOH� ZDV� LGHQWL¿HG� E\� D�
sharp increase in the annulus damage volume against a small 
increment in the number of load cycles. Complex loading was 
simulated by the application of the bending moments in single 
or multiple directions in concert with the compressive pre-load.
Results: Both cyclic compressive loading with a peak value of 
400 N and cyclic bending moments of 6 Nm in the three principal 
directions without compressive pre-load did not create a rapid 
propagation of failure in the disc regardless of the number of 
applied load cycles. However, compressive load with a peak 
magnitude of 800N produced rapid progression of failure in 
50,800 cycles. Cyclic load of 6 Nm bending moments combined 
with 800 N compressive load decreased the number of cycles 
WR�GLVF�IDLOXUH�E\�����ÀH[LRQ�������ODWHUDO�EHQGLQJ�������D[LDO�
URWDWLRQ��DQG�����ÀH[LRQ���D[LDO� URWDWLRQ��� ODWHUDO�EHQGLQJ��DV�
compared to number of cycles to disc failure under uni-axial cyclic 
compressive loading. Damage initiated and accumulated in the 
posterior region of the disc at the annulus endplate interface.
Conclusions: 7KH�FXUUHQW�¿QLWH�HOHPHQW�PRGHO�HPSKDVL]HG�WKH�
role of compressive load and bending moments in the lumbar disc 
herniation. Results were consistent with the experimental and 
clinical observations in terms of the region of failure, magnitude 
of applied loads and the number of load cycles to failure. 

SP02

THE IMPACT OF BONE MINERAL DENSITY AND DISC 
DEGENERATION ON TORSION BIOMECHANICS OF THE 
HUMAN LUMBAR SPINE FOLLOWING LAMINECTOMY
Bisschop A.1, van Dieën J.H.2, Mullender M.G.1, Kingma I.2, Paul, C.P.L.1,
Jiya T.U.1, van der Veen A.J.3, van Royen B.J.1

1Dept. of Orthopedic Surgery, VU University Medical Center, 
Amsterdam; 2Faculty of Human Movement Sciences, VU
University, Amsterdam; 3Dept. of Physics and Medical Technology,
VU University Medical Center, Amsterdam, The Netherlands

Introduction/Aim: The effect of lumbar laminectomy and the 
impact of bone mineral density (BMD) and disc degeneration 
RQ� WRUVLRQ� EHKDYLRXU� DUH� XQNQRZQ�� :H� VWXGLHG� WKH� LQÀXHQFH�
of these factors on torsion moment to failure (TMF) and torsion 
stiffness (TS) by mechanical testing of human cadaveric lumbar 
spines. We hypothesize that torsion strength and stiffness of 
lumbar spinal segments are reduced by laminectomy while also 
being affected by BMD and disc degeneration.
Materials and Methods: Ten cadaveric lumbar spines were 
obtained (age 75.5, range 59-88 years). Low BMD (DXA) was 
GH¿QHG� DV� D�%0'� YDOXH� EHORZ� WKH�PHGLDQ� ������ J�FP2). Disc 
degeneration (MRI) was assessed and scaled to mild or severe 
degeneration. Laminectomy was performed either on L2 (5x) or 
L4 (5x). Motion segments L2-L3 and L4-L5 were isolated from 
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GXULQJ���KRXUV�GDLO\�RYHU�D�SHULRG�RI�¿YH�FRQVHFXWLYH�GD\V��SULRU�
to any treatment (non-surgical, or surgical), using 2 miniature 
gyroscopes on thigh and shank. Periods >10s were analyzed 
with regards to walking speed, cadence, stride length and 
walking distance as well as gait variability. Walking distance and 
JDLW� YDULDELOLW\� �H[SUHVVHG�DV�FRHI¿FLHQW�RI� YDULDELOLW\�&9��ZHUH�
evaluated for the three longest periods recorded in each subject. 
Statistical differences were analysed using t-test.
Results: A total of 3757 walking episodes >10sec were analysed. 
Average values for cadence  speed, and stride length were 
99 ±6.5 steps/min, 3.1±0.8 km/h, and 1±0.2 m respectively in 
non-surgical group and 97±10.6 steps/min, 2.9±0.6 km/h, and 
������P�LQ�VXUJLFDO�JURXS��7KH�DYHUDJH�YDOXHV�RI�&9�IRU�VSHHG��
cadence and stride length were 0.12, 0.07 and 0.09 respectively 
in the non-surgical group and 0.14, 0.06 and 0.12 in the surgical 
group, representing a smaller gait variability in the non surgical. 
There was a trend towards longer walking distances, for the 
three longest monitored walking periods, in the non surgical 
group (239±304m vs 110m±111, p=0.01)
Conclusion: We found better walking capacities and less gait 
variability in the non surgical group. Severity of symptoms and 
stenosis appear to have a measurable impact as observed 
in our two groups of patients. To our knowledge no previous 
study looked at physical activity over such a prolonged period 
in several subjects in the context of LSS. Future research into 
the reversibility of the aforementioned differences following 
treatment is underway.

SP06

ANNULUS FISSURES ARE MECHANICALLY AND 
CHEMICALLY CONDUCIVE TO THE INGROWTH OF NERVES 
AND BLOOD VESSELS
Stefanakis M.1, Al-Abbasi M.1, Harding I.3, Pollintine P.1, Dolan 
P.1, Tarlton J.2, Adams M.A.1

1Centre for Comparative and Clinical Anatomy, University of 
Bristol, Bristol; 2Matrix Biology Group, University of Bristol; 3Dept.
of Orthopaedics, Frenchay Hospital, Bristol, UK

Introduction: Recent population studies have shown a 
quantitative relationship between the extent and severity of 
lumbar disc degeneration, and a history of severe back pain. 
'LVFRJHQLF�EDFN�SDLQ� LV�SDUWLFXODUO\�DVVRFLDWHG�ZLWK�¿VVXUHV� LQ�
WKH�DQQXOXV�¿EURVXV��DQG�ZLWK�WKH�LQJURZWK�RI�QHUYHV�DQG�EORRG�
vessels. We speculate that these features of severe human 
disc degeneration are themselves related: we hypothesise 
WKDW� ¿VVXUHV� LQ� WKH� DQQXOXV� RI� GHJHQHUDWHG� KXPDQ� GLVFV� DUH�
mechanically and chemically conducive to the ingrowth of nerves 
and blood vessels.
Materials and Methods: Three complementary studies were 
performed. Firstly, 15 cadaveric discs that contained a major 
DQQXOXV� ¿VVXUH� ZHUH� VXEMHFWHG� WR� �� N1� FRPSUHVVLRQ�� ZKLOH� D�
miniature pressure transducer was pulled through the disc to 
obtain distributions of matrix compressive stress perpendicular 
WR� WKH� ¿VVXUH� D[LV�� 6HFRQGO\�� VDIUDQLQ�2� VWDLQLQJ�ZDV� XVHG� WR�
HYDOXDWH�IRFDO�ORVV�RI�SURWHRJO\FDQV�IURP�ZLWKLQ�DQQXOXV�¿VVXUHV�
in 25 surgically-removed disc samples. Thirdly, in 21 cadaveric 
discs, proteoglycans (sulphated glycosaminoglycans, sGAG) 
and water concentration were measured biochemically in 
GLVUXSWHG� UHJLRQV� RI� DQQXOXV� FRQWDLQLQJ� RQH� RU�PRUH� ¿VVXUHV��
and in adjacent intact regions.
Results: Reductions in compressive stress within annulus 
¿VVXUHV�DYHUDJHG������������DQG�FRXOG�KDYH�EHHQ�JUHDWHU�DW�
WKH�¿VVXUH�D[LV���6WUHVV�UHGXFWLRQV�ZHUH�JUHDWHU�LQ�GHJHQHUDWHG�
discs, and were inversely related to nucleus pressure (R2 =47%,
P = 0.005). Safranin O stain intensity indicated that proteoglycan 
concentration was typically reduced by 40% at a distance of 
�����P�IURP�WKH�¿VVXUH�D[LV��DQG�WKH�ZLGWK�RI�WKH�SURWHRJO\FDQ�
depleted zone increased with age (P<0.006, R2 = 0.29) and with 
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STRUCTURAL HEALTH MONITORING (VIBRATION) AS A 
DIAGNOSTIC TOOL TO IDENTIFY SPINAL PATHOLOGIES: 
A TWIN STUDY USING MRI VALIDATION
Kawchuk G.N.1, Hartvigsen J.2, Edgecombe T.1, Prasad N.3
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Introduction: Structural health monitoring (SHM) is a vibration-
based engineering technique used to evaluate industrial 
assemblies (e.g. bridges, electrical components) in order to 
provide unique diagnostic information about structural integrity 
and functional capacity. While attempts have been made to 
adapt SHM for spinal evaluation, the invasive nature of SHM 
has limited its clinical application. The aim of this study was to 
determine if SHM can be used non-invasively to identify known 
spinal pathologies in live human subjects. 
Materials and Methods: Ten pairs of identical twins were 
LGHQWL¿HG�WKURXJK�WKH�'DQLVK�7ZLQ�5HJLVWU\��0DJQHWLF�UHVRQDQFH�
imaging (MRI) of each subject was obtained in order to determine 
if the twins were pathologically concordant or discordant. A 
vibration source was then pressed non-invasively into the T12 
spinous process of each subject. The resulting vibration response 
was recorded from accelerometers adhered to the skin overlying 
the L1-L5 spinouses. From these data, three different outcome 
measures were computed (peak frequency, area under curve, 
root mean square) for each subject and sensor. A paired t-test 
was employed to determine if these outcome measures differed 
VLJQL¿FDQWO\�ZLWKLQ�WZLQ�SDLUV���
Results: Based on the MRIs, discordant twin pairs (n=6) were 
observed to have one of the following pathologies in only 
one twin individual: compression fracture, disc degeneration, 
hemangioma, laminectomy and disc prolapse. In discordant 
WZLQV�� SHDN� IUHTXHQF\� ZDV� IRXQG� GLIIHU� VLJQL¿FDQWO\� EHWZHHQ�
subjects. As expected in concordant twins (n=4), all three 
outcome measures were found to be statistically similar. Further 
inspection of vibration data suggests the presence of unique 
YLEUDWLRQ�VLJQDWXUHV�IRU�VSHFL¿F�SDWKRORJLHV��
Discussion/Conclusion: SHM was capable of identifying unique 
pathological differences in the lumbar spines of identical twins. 
These pathologies appear to have unique SHM signatures. Our 
results suggest that SHM has potential as an MRI alternative in 
the initial diagnosis and temporal monitoring of spinal pathologies.
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GAIT ANALYSIS UNDER REAL-LIFE CONDITIONS IN
PATIENTS PRESENTING WITH LUMBAR SPINAL STENOSIS
Kulik G.1, Pittier R.1, Paraschiv-Ionescu A.2, Tzinieris N.1, Aminian K.2,
Schizas C.1

1DAL OTR, CHUV, Lausanne; 2STI, EPFL, Lausanne, Switzerland

Introduction: The diagnosis of lumbar spinal stenosis (LSS) 
is based on patient history, clinical picture, and radiological 
¿QGLQJV��$OWKRXJK�ZDONLQJ�OLPLWDWLRQ�LV�WKH�FDUGLQDO�VLJQ�RI�/66��
reports on its relation to symptom severity are contradictory. Our 
primary aim was to quantify the gait parameters monitored under 
long time real life condition using ambulatory devices, in patients 
with LSS undergoing either conservative or surgical treatment. 
Secondary, differences of gait between surgical and non surgical 
candidates were evaluated.
Patients and Methods: Twenty eight patients (71.4 years, SD 
10.4y), referred to a spinal surgeon with symptoms attributed 
to radiological stenosis of varying degrees and with neurogenic 
claudication were included. Walking parameters were monitored 
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SP08

NUCLEUS PULPOSUS CELLS EXPRESSING HBMP-7 
CAN PREVENT THE DEGENERATION OF ALLOGENIC 
INTERVERTEBRAL DISC IN A CANINE TRANSPLANTATION 
MODEL
Wang C., Ruan D., Zhang C., Wang D., He Q.
Dept. of Orthopaedic Surgery, Navy General Hospital , Beijing, 
China

Introduction: To investigate the nucleus pulposus cells 
expressing hBMP-7 to prevent the degeneration of allogenic 
intervertebral disc in canine transplantation model. 
Methods: (LJKWHHQ�FDQLQH�OXPEDU�LQWHUYHUWHEUDO�GLVF��,9'��ZHUH�
obtained from 5 canine and cryopreserved in liquid nitrogen for 
8-12 weeks. Nucleus pulposus cells (NPCs) were isolated from 
the lumbar intervertebral discs of a 1-year-old beagle dog. The 
¿UVW� SDVVDJH� FHOOV� ZHUH� WUDQVIHFWHG� E\� U$$9��K%03�� YHFWRU��
$IWHU���ZHHNV�SRVW�WUDQVIHFWLRQ��13&V�ZHUH�LQMHFWHG�LQWR�,9'�IRU�
FRQVWUXFWLQJ�WKH�ELRORJLFDO�,9'�����EHDJOH�GRJV�ZHUH�UDQGRPO\�
divided into 3 groups (6 animals in each group) received the 
WUDQVSODQWDWLRQ�RI�GLVF� LQMHFWHG�E\�13&V�WUDQVIHFWHG�E\�U$$9��
hBMP7, NPCs or no cells respectively. MRI and X-ray of all dogs 
were performed at 4, 12, and 24 weeks after operation. At 24 
ZHHNV�DIWHU�RSHUDWLRQ��DOO�GRJV�ZHUH�VDFUL¿FHG�DQG� WKH� OXPEDU�
spines were harvested for the biomechanical analysis and then 
the intervertebral disc allografts were explanted for histology 
staining analysis, ectogenic NP cell tracing and hBMP mRNA 
expressing analysis according to the study protocol. 
Results: ;�UD\� VKRZV� WKDW� WKH� ¿QH� ERQH� IXVLRQ� EHWZHHQ�
intervertebral disc allograft and adjacent intervertebral body 
were observed in all three groups. Disc height variance index 
�'+9,��RI�WKUHH�JURXSV�LV�QR�GLIIHUHQFHV�DW����ZHHNV��05,�VFDQ�
showed that the intervertebral disc allografts injected NP cells 
expressing hBMP-7 have a slighter signs of degeneration than 
the intervertebral disc allografts injected NP cells or no NP 
cell injection. The range of motion of left-right rotation in the 
intervertebral disc allograft without NP cells injection was bigger 
than that of NP cells expressing hBMP7 and NP cells at 24 weeks. 
3.+����ODEHOHG� FHOOV� ZHUH� LGHQWL¿HG� DW� WKH� LQWHUYHUWHEUDO� GLVF�
allograft at 24 weeks, providing evidence of the survival of the 
injected NP cells. The extracellular matrix analysis demonstrated 
the discs injected by NP cells expressing hBMP7 to have a more 
extracellular matrix than either the disc injected by NP cells or no 
cells injection.
Conclusion: The present study demonstrated that NP cells 
expressing hBMP7 could survival at least 24 weeks and prevent 
the degeneration of the transplanted intervertebral discs in 
a beagle model. This solution might have a potential role in 
preventing the intervertebral disc allograft degeneration in long 
time follow-up.
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RAPID AND EARLY BONE FORMATION PREVENTS 
PREMATURE STRUCTURAL COLLAPSE OF BIO-
DEGRADABLE mPCL-TCP USED IN PORCINE ALIF 
Abbah S.A.1, Goh J.C.H.1,2, Wong H.K.1

1Dept. of Orthopaedic Surgery, National University of Singapore, 
Singapore; 2Division of Bioengineering, National University of 
Singapore, Singapore, Singapore

Introduction: Time-dependent implant failure continues to 
be a major bottleneck limiting the application of bioresorbable 
scaffolds as cage devices in spinal interbody fusion. Systematic 
integration of computer-aided technologies in biomaterial 
fabrication has been used to optimize scaffold architecture to 
further improve structural integrity. Bioresorbable mPCL/TCP 
scaffolds were fabricated from poly (epsilon-caprolactone) beta-

general proteoglycan loss (P<0.001, R2=0.32). Disrupted regions 
of annulus contained 36 - 54% less proteoglycans than adjacent 
intact regions from the same discs, although water content was 
reduced only slightly.
Conclusion: $QQXOXV� ¿VVXUHV� SURYLGH� D� ORZ�SUHVVXUH� PLFUR�
environment that allows focal swelling and proteoglycan loss, 
leaving a matrix that is conducive to nerve and blood vessel in-
growth.
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ALTERATION OF BLOOD PERFUSION IN VERTEBRAE 
OF SUBJECTS WITH SCHEUERMANN’S DISEASE: 
PRELIMINARY RESULTS
Tibiletti M.1, Brayda-Bruno M.2

1Biological Structure Laboratory, Galeazzi Orthopaedic Institute, 
Milan; 2Dept. of Spinal Surgery, Galeazzi Orthopaedic Institute, 
Milan, Italy

Introduction: Scheuermann’s Disease (SD) causes 
hyperkyphosis of the thoracic spine at early adolescence and 
LWV� UDGLRORJLFDO� ¿QGLQJV� DUH� YHUWHEUDO� ERG\� ZHGJLQJ�� YHUWHEUDO�
endplate irregularities and premature disc degeneration. It has 
been established that SD has a major genetic contribution but 
aetiology is unknown. In this preliminary study, perfusion at 
lumbar vertebrae and intervertebral disc diffusion of a contrast 
agent were studied with serial post-contrast MRI in 6 subjects 
affected by SD.
Methods: 6 subjects (all men, 29-49 years old) diagnosed with 
SD and 20 control (all men, 30-47 years old) with unrelated low 
back pain were enrolled in the study. Each of them underwent a 
series of 1.5 Tesla MRI: one pre-contrast plus six time points (5 
minutes, 10 minutes, 2 hours, 4 hours, 6 hours) after Gadoteridol 
injection. Image analysis was performed as described in 
(Rajasekaran, 2004)1 and the contrast agent concentration was 
esteemed by the Enhancement Percentage (EP) in 12 ROI for 
each lumbar vertebra.
Results: All levels presenting Modic changes (that alter blood 
perfusion) were excluded, leaving 17 levels affected by SD and 
81 as control. Differences were established with Rank Sum Test. 
(3�ZDV� VLJQL¿FDQWO\� ORZHU� LQ� GLVF� DIIHFWHG� E\� 6'� DW� 9HUWHEUDO�
%RQH� �9%�� DW� �� DQG� ���PLQXWHV�� �� DQG� �� KRXUV� �S��������� LQ�
cranial SubChondral Bone at 5 minutes (p=0.005), in caudal SCB 
at 5 min and 10 min (p<0.001), in the upper End Plate Zone at 2 
hours (p=0.039), at 4 hours (p=0.007), in EPZ down at 5 minutes 
(p=0.005) and at 10 minutes (p=0.01).
Discussion: 'DWD�VKRZ�D�UHGXFH�EORRG�SHUIXVLRQ�LQ�9%�DQG�6&%�
in lumbar vertebra of adults affected by SD. This observation 
VKRXOG� EH� YHUL¿HG� E\� EURDGHU� VWXGLHV�� SRVVLEO\� LQYROYLQJ�
adolescent at the onset of the disease, but it may suggest reduce 
EORRG�ÀRZ�DW�9%�DV�D�SRVVLEOH�SULPDU\�FDXVH� IRU� WKH�GLVF�DQG�
vertebral degeneration typical of the pathology. 

Reference:
1. Rajasekaran S, Naresh Babu J, Arun R, et al. ISSLS prize winner. 

A study of diffusion in human lumbar discs. Spine, 2004;29:2654-
67.
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and annulus. In the TEC-treated discs, disc height was better 
SUHVHUYHG� DQG� WKH� KLVWRORJLF� VFRUH� ZDV� VLJQL¿FDQWO\� LPSURYHG�
relative to control group (Fig2).
Discussion: This study shows that TEC may prevent 
postnucleotomy disc degeneration in vivo. Larger animals and 
longer time points will be necessary to further judge potential 
clinical impact. 

SP11

THE EFFECT OF SSRI ON PAIN-RELATED BEHAVIOR 
INDUCED BY NUCLEUS PULPOSUS APPLIED ON THE 
NERVE ROOT IN RATS
Saito H., Sekiguchi M., Kikuchi S., Konno S.
Dept. of Orthopaedic Surgery, Fukushima Medical University, 
Fukushima, Japan 

Introduction: Antidepressants are used for neuropathic pain 
independent of depression. Paroxetine is one of the selective 
serotonin reuptake inhibitors and acts to inhibit presynaptic 
reuptake of serotonin (SSRI). However, effects of SSRI on 
pain related behavior and biochemical analysis compared with 
NSAIDs are little known. The purpose of this study was to 
examine pain-related behavior after administrated either SSRI or 
NSAIDs using a nucleus polposus (NP) applied rat model. 
Methods: Adult female Sprague-Dawley rats (n=250) were used 
in this study. In the NP model, NP harvested from the tail was 
applied to the left L5 dorsal root ganglion (DRG). Animals in the 
13� PRGHO� ZHUH� GLYLGHG� LQWR� ¿YH� JURXSV�� ���PJ�NJ� SDUR[HWLQ�
�13�3/��� ���PJ�NJ� SDUR[HWLQ� �13�3+��� ���PJ�NJ� PHOR[LFDP�
�13�0��� FRPELQDWLRQ� RI� ���PJ�NJ� SDUR[HWLQ� DQG� ���PJ�NJ�
PHOR[LFDP� �13�0�3+��� VDOLQH� �13�6��� $QLPDOV� UHFHLYHG�
0.3ml of each drug orally once daily for 10 days after surgery. 
Animals in the sham group did not receive NP on the left L5 
DRG. Mechanical withdrawal thresholds were determined using 
von Frey test for 35days after surgery (n=12 in each group). 
The number of TNF-immunoreactive (IR) neurons in DRG and 
Iba1-IR microglia in spinal cord (SC) were evaluated using 
immunohistochemistry. Expression of TNF in the left L5 DRG 
were examined using western blotting. Statistical differences 
were assessed using Bonferroni test. P values less than 0.05 
ZHUH�FRQVLGHUHG�VLJQL¿FDQW�
Results: In the four treatment groups, the thresholds decreased 
for 7 days, while the thresholds increased from 14 days to 28 
GD\V�FRPSDUHG�ZLWK�WKH�13�6�JURXS��S��������,Q�WKH�13�6��QRQ�
treatment) group, the number of TNF-IR neurons in the DRG 
DQG�71)�H[SUHVVLRQ� OHYHO� LQFUHDVHG� IRU����GD\V�� ,Q� WKH�13�0�
group, TNF-IR neurons and the TNF expression level group 
VLJQL¿FDQWO\�GHFUHDVHG�DW�GD\���DQG�GD\����FRPSDUHG�ZLWK�WKH�
13�6�JURXS��7KHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH�RI�71)�,5�DQG�
71)�H[SUHVVLRQ�OHYHO�EHWZHHQ�WKH�13�3/�DQG�13�6�JURXSV��,Q�
WKH�13�0�DQG�13�3/�JURXSV��WKH�QXPEHU�RI�,ED��,5�PLFURJOLD�
LQ�6&�VLJQL¿FDQWO\�GHFUHDVHG�DW�GD\���DQG�GD\����FRPSDUHG�ZLWK�
WKH�13�6�JURXS�
Conclusion: According our results, the mechanisms of analgesic 
effect are different between the SSRI and NSAIDs.

tricalcium phosphates to mimic trabecular bone architecture so 
as to enhance load bearing/sharing during bone healing. The 
present study aims to evaluate the dynamic interplay between 
scaffold performance and bone ingrowth in a large animal model 
of anterior lumbar interbody fusion (ALIF). 
Methods: Twenty seven pigs were randomized into three equal 
JURXSV�IRU���OHYHO��/�����/�����$/,)�YL]�����P3&/�7&3���UK%03����
���P3&/�7&3���ERQH�PDUURZ�VWURPDO�FHOOV�DQG����P3&/�7&3�
alone. Animals received calcein and alizarin injections to label 
newly formed bone. Operated segments were harvested at 3, 
6 and 9-months for micro-CT, histology, backscattered electron 
microscopy (BSE) with energy dispersive x-ray spectroscopy 
(EDX) and biomechanical analyses. 
Results: Newly formed bone was observed in all groups at 9 
months. However, early bone ingrowth was observed only in 
rhBMP-2 group at 3 months. The highest bone volume was with 
rhBMP-2 while the lowest was with scaffolds-alone. Whereas 
a complementary relationship between bone formation and 
scaffold erosion was observed by volumetric analysis from micro-
CT, an inverse relationship between bone formation and scaffold 
fragmentation was revealed by microstructural analyses. This 
ZDV�FRQVLVWHQW�ZLWK�¿QGLQJV�IURP�%6(�(';�DQG�KLVWRORJ\��
Discussion: The main weakness of bioresorbable scaffolds is 
their inability to sustain cyclical loading which often results in 
premature aging, structural collapse, and implant failure. Here, 
we observed differences in the in vivo performance of mPCL/TCP 
depending on the rate and volume of new bone ingrowth. These 
¿QGLQJV�VXJJHVW�WKDW�UDSLG�DQG�HDUO\�ERQH�IRUPDWLRQ�DV�ZHOO�DV�
peri-implant bone adaptation could be key factors preventing 
the premature collapse of advanced bioresorbable scaffolds in 
interbody fusion applications.

SP10

TISSUE ENIGINEERED CONSTRUCT (TEC) PREVENTS DISC 
DEGENERATION AFTER NUCLEOTOMY IN A RAT MODEL
Moriguchi Y.1, Ikuta K.1, Iwasaki M.1, Yoshikawa H.1, Nakamura N.1,2

1Osaka University School of Medicine, Orthopaedic Surgery, 
Suita, Osaka; 2Osaka Health Science University, Rehabilitation 
Science, Osaka, Japan

Introduction: %DFN�SDLQ��D�VLJQL¿FDQW�VRXUFH�RI�PRUELGLW\�LQ�RXU�
society, is directly linked to the pathology of the intervertebral 
disc. We have developed a novel scaffold-free three-dimensional 
tissue-engineered construct (TEC) derived from cultured 
mesenchymal stem cells (MSCs) as a unique approach for 
cartilage repair. This study explores the use of TEC derived from 
synovial MSCs as a cell-based therapy for intervertebral disc 
regeneration.
Methods: Synovial MSCs were isolated enzymatically from rat 
synovial membranes as previously reported. For development of 
the TEC, cells were cultured at the density of 4.0x105/cm2 in HG-
DMEM in the presence of 0.2mM ascorbic acid 2-phosphate for 
2 weeks. The monolayer cultured cell-matrix complex was then 
detached from cell-substratum interface by addition of shear 
stress to convert to suspension culture. The cell-matrix complex 
immediately starts active contraction to develop the three 
dimensional tissue engineered construct (TEC, Fig1). To explore 
the use of TEC in degenerative spine, rat caudal intervertebral 
discs were denucleated and treated with TEC (controls were 
denucleation only). 9 male Sprague Dawley rats (300-400 g) 
were used, and two most cranial tail discs were treated in each 
rat, giving 3 discs per group per time point. At 2, 8 and 12 weeks 
after implantation, the animals were euthanized and discs were 
evaluated for disc height based on micro-CT analysis, histology 
including Safranin O staining, and disc grade based on a scoring 
system.
Results: At the 8-week and 12-week time point, control group 
experienced severe disruption of the end plate, growth plate, 
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were repaired with Ø(PIB-CA)
3
 (n=12) or with a control octyl 

cyanoacrylate [O-CA] (n=6) after introduction of a posterolateral 
stab wound measuring 9 mm wide and 20 mm deep into the 
intervertebral disc.  Static pressurizations up to 1.7 MPa for 10 
seconds and 3.5 MPa for 10 seconds were carried out through 
anterior intradiscal injection of water.  Specimens were monitored 
for leakage through the repair sites.
Results: Intradiscal pressurization resulted in observable 
increase in disc height.  In the control group, 5 of 6 specimens 
survived static pressurization up to 1.7 MPa while only 1 survived 
pressurization up to 3.5 MPa.  In the study group, 2 specimens 
leaked initially at 0 MPa and 1 leaked at 1.7 MPa.  The remaining 
9 of 12 specimens withstood static pressurization up to 3.5 MPa.  
Discussion: This novel biocompatible “superglue” has potential 
in revolutionizing spinal treatment. Repair of torn annulus could 
result in reduced rate of disc re-herniation after microdiscectomy 
ZKLOH� UHSDLU� RI� DQQXODU� ¿VVXUHV� LQ� GHJHQHUDWHG� VSLQHV� PLJKW�
prevent ingrowth of nerve endings and possibly discogenic back 
pain.  As polyisobutylene is a rubbery material, degenerated 
nucleus pulposus injected with Ø(PIB-CA)

3
 might be able to 

achieve restored pressure within the disc space.  The long-term 
presence of a biopolymer adhesive within the intervertebral disc 
remains to be evaluated.
Conclusion: The current study provides promising biomechanical 
evidence that this novel “superglue” could adequately repair torn 
annulus and withstand physiologic intradiscal pressure.  Further 
testing is underway.

SP14

ROLE OF FACET JOINT TROPISM IN LUMBAR DISC 
HERNIATION
Chadha M., Sharma G., Arora S.S.
Dept. of Orthopaedics, University College of Medical Sciences, 
Delhi, India

Study Design: Analytical cross-sectional hospital-based cohort study.
Objective:
1. To determine whether there is an association between facet tropism 
and the occurrence of lumbar disc herniation at that level.
2. In patients with facet tropism at the herniated disc level, to determine 
whether there is an association between facet tropism and the side of 
disc herniation (sagittal or coronal).
Background:� )DFHW� WURSLVP� LV� GH¿QHG� DV� DV\PPHWU\� EHWZHHQ� OHIW�
and right facet joint angles and is postulated as a possible etiological 
cause in occurrence of disc herniation. A correlation in literature is still 
being debated.
Methods: 60 patients (18-40 years) with single disc herniation(L3-L4, 
L4-L5, or L5-S1) were selected. Exclusion criteria included multiple/
recurrent disc herniation, spondylolisthesis, transitional vertebra, 
VFROLRVLV�� SUHYLRXV� VXUJHU\�WUDXPD�LQIHFWLRQ� DQG� VLJQL¿FDQW� IDFHWDO�
arthropathy. Facet angles were measured using 3 Tesla MRI by two 
VXUJHRQV�DQG�PHDQ�WDNHQ�WR�PLQLPL]H�ELDV��)DFHW�WURSLVP�ZDV�GH¿QHG�
as difference of 10 degrees in facet joint angles between right and left 
sides. Normal adjacent disc was used as control. We also examined 
if disc herniated towards the side of more coronally oriented facet.
Results:�2YHUDOO�ZH�IRXQG�D�VWDWLVWLFDOO\�VLJQL¿FDQW�DVVRFLDWLRQ�RI�IDFHW�
tropism with lumbar disc herniation (p= 0.0009). However, analysing 
each level separately, an association of facet tropism with lumbar disc 
KHUQLDWLRQ�ZDV�IRXQG�WR�EH�VWDWLVWLFDOO\�VLJQL¿FDQW�DW�WKH�/�6��OHYHO��S �
0.0094) but not at L4L5 level (p= 0.145).
Of 19 cases having tropism at the herniated disc level, the disc had 
herniated towards the sagittalty-oriented facet in 13 (p = 0.11). 
Conclusion: 6WDWLVWLFDOO\�VLJQL¿FDQW�DVVRFLDWLRQ�H[LVWV�EHWZHHQ�IDFHW�
tropism and lumbar disc herniation at L5-S1. Same does not hold true 
DW�/�����7KHUH�LV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�DVVRFLDWLRQ�EHWZHHQ�IDFHW�
tropism and the side of the disc herniation (sagittal or coronal) but the 
numbers were small.

SP12

REMOVAL OF MITOCHONDRIA-GENERATED REACTIVE 
OXYGEN SPECIES DELAYS AGE-ASSOCIATED DISC 
DEGENERATION
Nasto L.1, Robinson A.2, Sowa G.1, Ngo K.1, Dong Q.1, Wipf P.3,
Robbins P.2, Kang J.1, Niedernhofer L.2, Vo N.1

1Dept. of Orthopaedic Surgery, University of Pittsburgh, 
Pittsburgh; 2Dept. of Microbiology and Molecular Genetics, 
University of Pittsburgh, Pittsburgh; 3Dept. of Chemistry; 
University of Pittsburgh, Pittsburgh, USA

Introduction/Aim: Reactive oxygen species (ROS) and free 
radicals are byproducts of oxidative metabolism that cause 
cellular damage and are implicated in the pathogenesis of age-
related diseases. Mitochondria are the main cellular sites of 
ROS production. Recent studies reported a positive correlation 
between mitochondria dysfunction and age-associated disc 
cellular senescence and apoptosis. Hence we hypothesize that 
reducing mitochondria-generated ROS would slow the onset of 
age-related intervertebral disc degeneration (IDD). We tested 
this hypothesis by chronically treating the Errc1-/D mouse model 
of accelerated aging with XJB-5-131, a mitochondria-targeted 
free radical scavenger previously demonstrated to be therapeutic 
in rodent models of hemorrhagic shock and sepsis. 
Materials and Methods: Five weeks old siblings pairs of 
Ercc1  mice were treated with XJB-5-131 or oil carrier control 
(intraperitoneal injections, 2mg/Kg, 3x/week, 15 weeks). Total 
proteoglycan content (safranin-O histology, DMMB assay) 
and synthesis (35S-sulfate incorporation) were measured. 
Transmission electron microscopy (TEM) was performed to 
assess disc mitochondria number and morphology in Ercc1
mice and wild-type littermates. 
Results: TEM showed greater mitochondrial death in discs of 
Ercc1  mice compared to their wild-type littermates. Compared 
to oil-treated Ercc1  controls, discs from XJB-5-131 treated 
Ercc1 mice showed greater (1.3x) proteoglycan matrix content 
and higher (1.9x) rate of proteoglycan synthesis.
Discussion: Errc1-/¨�  mouse model of a human progeria had 
previously established as an accurate model of spine aging. 
Treatment of Errc1-/¨�  mice with a mitochondria-targeted ROS 
scavenger decreased disc proteoglycan loss. This result is 
consistent with our in vitro studies which showed XJB-5-131 
is able to rescue reduced proteoglycan synthesis mediated by 
oxidative stress in human disc cells grown at high oxygen (20% 
vs. 5% oxygen). 
Conclusion: 7KH� ¿QGLQJV� LQ� WKLV� VWXG\� VXJJHVW� WKDW� R[LGDWLYH�
damage originating from mitochondria dysfunction plays an 
important role in disc health. The mitochondrial-targeted ROS 
free radical scavenger XJB-5-131 is potentially therapuetic in 
delaying the onset of age-related IDD.

SP13

A NOVEL BIOCOMPATIBLE “SUPERGLUE” FOR REPAIR
OF SPINAL DISC HERNIATION -BIOMECHANICAL INTRA-
DISCAL PRESSURIZATION EVALUATION
Gasser R.1, Erdodi G.2, Tan J.S.3, Kennedy J.2

1Dept. of Orthopaedics, Akron General Medical Center, Akron; 
2Dept. of Polymer Science, University of Akron, Akron; 3Dept. of 
Biomedical Engineering, University of Akron, Akron, USA

Introduction: Torn annulus following spinal disc herniation 
DQG� ¿VVXUHV� LQ� GHJHQHUDWHG� LQWHUYHUWHEUDO� GLVFV� DUH� FXUUHQWO\�
not repaired clinically.  The purpose of this study was to 
evaluate the biomechanical adequacy of a novel three-arm 
star polyisobutylene cyanoacrylate [Ø(PIB-CA)

3
] to repair torn 

annulus and to withstand physiologic intradiscal pressure.
Materials & Methods: Bovine lumbar functional spinal units 
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IRU�%0,V��GRPDLQ�DQDO\VLV�LV�HPSOR\HG�LQ�D�VWUDWL¿HG�DQDO\VLV�
Results: $OO�GLVSOD\HG�HVWLPDWHV�DUH�VLJQL¿FDQW�DW� OHYHO�<0.05.
The baseline risk of CLBP increases in step with BMI at 5.2% for 
overweight (26-30), 7.7% for obese (31-35), and 11.6% for ultra-
REHVH��������$JH�HIIHFW�LV�RQO\�VHHQ�LQ�WKH�QRUPDO�ZHLJKW�JURXS��
compared to baseline (20-30 years) OR is 5.2 for age 30-40 and 
6.2 for age 40-50. Smoking is consistently the strongest predictor 
of CLBP across the BMI spectrum (OR 1.6-2.9). In the overall 
model, the best physical activity predictors of CLBP are in the 
moderate and high intensity ranges with small effects (OR 0.98 
and 0.996 per SD increase, respectively). When broken down 
by BMI, however, increased time spent in sedentary ranges, by 
two measures, is associated with CLBP in the obese group (OR 
1.03 and 1.09). Increased time in moderate intensity activity is 
protective in the overweight group (OR 0.98). 
Discussion: By leveraging complex survey logistic regression 
analysis in conjunction with penalized model selection using AIC, 
we are able to build parsimonious explanatory models of chronic 
low back pain in the US population. We discover that in contrast 
to the muted overall effects for physical activity measures, in 
GLIIHUHQW� %0,� JURXSV�ZH� ¿QG� VWURQJ� HIIHFWV� LQ� GLIIHUHQW� UDQJHV�
DQG�SUR¿OHV�RI�SK\VLFDO�DFWLYLW\��
Conclusion: A rigorous statistical study of the NHANES 
database has revealed different structures of physical activity 
association with chronic low back pain and BMI. 

SP17

THE ASSOCIATION BETWEEN LOW BACK PAIN AND 
LUMBAR SPINE BONE DENSITY AND TRUNK MUSCLE 
MASS IN A POPULATION BASED CROSS SECTION STUDY
Lee S.1, Nam C.M.2, Ha Y.3

1Center for Tobacco Control Research and Education, University 
of California San Francisco, San Francisco, USA; 2Dept. of 
Biostatistics, College of Medicine, Yonsei University, Seoul; 
3Dept. of Neurosurgery, College of Medicine, Yonsei University, 
Seoul, Korea

Study Design: Population based The Fourth Korea National 
Health and Nutrition Examination Survey (K-NHANES) was 
conducted in 2009. 
Objective: To investigate the association of low back pain (LBP) 
with structural changes in lumbar spine including bone density 
and paraspinal muscles. 
Introduction or Background: LBP is the one of major health 
issue in public and has a huge impact on the increasing medical 
DQG� HFRQRPLF� FRVW�� (SLGHPLRORJLFDO� VWXGLHV� KDYH� LGHQWL¿HG�
many individual, psychosocial, and occupational risk factors for 
LBP. However there has been a limit on analyzing the association 
between LBP and structural changes in lumbar spine. Although, 
the role of variables in socioeconomic and other medical diseases 
in low back pain has been well investigated, the changes of 
muscle mass and bone quality and their roles in development of 
LBP has not been precisely evaluated. A Fuller understanding of 
the risk factors associated with the structural changes in lumbar 
spine is critically important for preventing the development of 
LBP. 
Materials and Methods: The health survey comprised a 
representative total sample of 12,722 persons. Among them, 
7920 persons, which had bone density, trunk muscle mass and 
anthropometric measurement, were participated in this study. 
3HRSOH�ZKR�KDYH�/%3�ZHUH�GH¿QHG�WR�EH�GLDJQRVHG�SUHYLRXVO\�
by medical specialists. The relationship between LBP and 
lumbar spine bone density (t-score) and trunk muscle mass was 
investigated using multivariable logistic regression analysis. 
Demographic, socioeconomic, lifestyle and other medical factors 
were also included in the analysis. 
Results: It was estimated that there were 15.5% of study 
population has been diagnosed LBP previously. Logistic 
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INTRADISCAL INJECTION OF AUTOLOGOUS PLATELET-
RICH-PLASMA IMPROVED DISCOGENIC LOW BACK PAIN–
PRELIMINARY PROSPECTIVE CLINICAL STUDY
Akeda K.1, Imanishi T.1, Masuda K.2, Sakakibara T.3, Kasai Y.3,
Sudo A.1

1Dept. of Orthopaedic Surgery, Mie University Graduate School of 
Medicine, Mie, Japan; 2Dept. of Orthopaedic Surgery, University 
of California, San Diego, USA; 3Dept. of Spinal Surgery and 
Medical Engineering, Mie University Graduate School of 
Medicine, Mie, Japan 

Introduction: Intervertebral disc degeneration is an important 
clinical problem; however, an effective treatment has not been 
established. Activated platelets release many growth factors 
that facilitate tissue repair. Platelet-rich-plasma (PRP) has been 
GHPRQVWUDWHG�WR�LQÀXHQFH�WKH�PHWDEROLVP�RI�LQWHUYHUWHEUDO�GLVFV�
both in vitro and in vivo. Based on the results of basic studies, we 
performed a preliminary clinical trial to determine the safety and 
HI¿FDF\�RI�DQ�LQWUDGLVFDO�LQMHFWLRQ�RI�DXWRORJRXV�353�LQ�SDWLHQWV�
with discogenic low back pain.
Methods: Inclusion criteria for this study included chronic low 
back pain without leg pain for more than 3 months; one or more 
lumbar discs (L3/L4 to L5/S1) with evidence of degenerative 
changes on magnetic resonance imaging (MRI); and at least 
RQH�V\PSWRPDWLF�GLVF��FRQ¿UPHG�XVLQJ�VWDQGDUGL]HG�SURYRFDWLYH�
discography. PRP-releasate, isolated from clotted PRP, was 
injected into the center of the nucleus pulposus. Outcome 
PHDVXUHV� LQFOXGHG�WKH�XVH�RI�D�YLVXDO�DQDORJ�VFDOH��9$6��DQG�
the Roland-Morris Disability Questionnaire (RDQ), as well as 
;�UD\�DQG�05,��7��TXDQWL¿FDWLRQ��
Results: Data were analyzed from 12 patients (8 men, 4 women; 
mean age 34.9 years-old). The average follow-up period was 
9.8 months. Following treatment, no patient showed adverse 
HYHQWV� RU� VLJQL¿FDQW� QDUURZLQJ� RI� GLVF� KHLJKW�� 7KH�PHDQ� SDLQ�
VFRUH� EHIRUH� WUHDWPHQW� �9$6�� ��������� 5'4�� ���������� ZDV�
VLJQL¿FDQWO\�GHFUHDVHG�DW�RQH�PRQWK��WKLV�ZDV�VXVWDLQHG�IRU����
PRQWKV� DIWHU� WUHDWPHQW� �9$6�� ���������5'4�� ��������� S��������
7KH�PHDQ�7��YDOXHV�GLG�QRW�FKDQJH�VLJQL¿FDQWO\�DIWHU�WUHDWPHQW�
(Pre-treatment: 51.5±4.8 [ms], 4 months: 49.4±10.6 [ms], 12 
months 50.7±2.6 [ms]).
Discussion: The intradiscal injection of autologous PRP 
in patients with low back pain has been shown to be safe 
and effective for twelve months following treatment. Future 
randomized controlled clinical studies should be performed to 
evaluate the effects of this therapy.

SP16

BODY-MASS INDEX MODULATES ASSOCIATION OF
PHYSICAL ACTIVITY WITH LOW BACK PAIN
Smuck M.1, Kao M.C.J.1, Huang S.W.1, Thomkins-Lane C.C.2

1Dept. of Orthopaedic Surgery, Stanford University, Redwood 
City, USA; 2Dept. of Physical Education and Recreation, Mount 
Royal University, Calgary, Canada

Aim: To characterize predictors of chronic low back pain (CLBP) 
and the association of CLBP with physical activity and body mass 
index (BMI).
Materials and Methods: NHANES is a cross-sectional US 
population-based survey. 6,796 subjects from the 2003-2004 
cohort underwent 7-day accelerometry activity monitoring. 
Summary measures of activity were computed based on intensity 
FXW�RIIV�� SHUFHQWLOH� LQWHQVLWLHV�� DQG� ERXW�� &/%3� LV� GH¿QHG� DV�
DI¿UPDWLYH� UHVSRQVH� WR� WKH� SUHVHQFH� RI� ORZ� EDFN� SDLQ� JUHDWHU�
than 1 month. Demographics, social history, and comorbidities 
are used to build adjusted weighted logistic regression models 
constructed using Akaike Information Criterion (AIC). To control 

ISSLS



WWW.SPINEWEEK2012.COM166

Table 1 shows a comparison of the Stabilimax failure rates with 
those from the Dynesys trial. The global clinical outcomes (ZCQ 
DQG�2',��DUH�WKH�JUHDWHVW�FDXVH�RI�IDLOXUH��9$6�OHJ�SDLQ�IDLOXUHV�
and reoperations have similar, lesser failure rates. Implant 
fracture rates are near zero for most devices.

Outcome Stabilimax Dynesys Posterolateral fusion 
(Dynesys control)

ZCQ failure 27% (16/60) N/A N/A

ODI failure 13% (8/60) 24% (42/175)* 30% (21/70)*

9$6�IDLOXUH 10% (6/60) 13% (22/173)* 27% (19/70)*

Reoperation 12% (7/60) 5% (7/140) 16% (9/57)

Implant fractures 10% (6/60) 1.2% (3/253)* 0.0% (0/70)*

*Includes one and two level cases

Conclusion: Failure analysis of US IDE clinical trials of posterior 
dynamic stabilization systems show that clinical failure is much 
PRUH�OLNHO\�WKDQ�LPSODQW�IDLOXUH��,PSODQW�IDLOXUH��VSHFL¿FDOO\��VFUHZ�
fracture does not correlate with clinical failure. Small numbers of 
SDWLHQWV�HQUROOHG�SUHYHQW�¿UP�VWDWLVWLFDO�FRQFOXVLRQV�DERXW�FOLQLFDO�
predictors of failure, however trends indicate younger patients, 
those with greater BMI, and smokers had increased failure risks. 
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A CROSS-SECTIONAL STUDY OF LUMBAR LESION IN 262 
RHEUMATOID ARTHRITIS PATIENTS
Yasuda H.1, Suzuki A.1, Koike T.1, Terai H.1, Matsumura A.2,
Toyoda H.1, Dohzono S.1, Yamada K.1, Takahashi S.1, Shinohara Y.1,
Tsukiyama K.1, Nakamura H.1
1Dept. of Orthopedic Surgery, Osaka City University Graduate 
School of Medicine, Osaka; 2Dept. of Orthopedic Surgery, Osaka 
City General Hospital, Osaka, Japan

Background: The cervical lesion in rheumatoid arthritis (RA) has 
been well studied, however the lumbar lesion in RA have been 
paid less attention. There are only a few reports have described 
the prevalence of lumbar lesion. The purpose of this study was to 
assess lumbar lesion in RA patients and to evaluate the factors 
related lumbar lesion.
Material and Methods: $�WRWDO�RI�����SDWLHQWV�ZKR�IXO¿OOHG�WKH�
revised criteria of the American Rheumatism Association were 
included in this study. The background of RA was assessed 
based on the following points: age, duration of disease, low back 
SDLQ�DVVHVVHG�E\�YLVXDO�DQDORJ�VFDOH��9$6���'$6����(65��DQG�
RA stage and class by Steinblocker’s criteria. We examined 
the prevalence of lumbar lesion (degenerative lumbar scoliosis 
(DLS), lumbar spondylolisthesis (LS) and vertebral fracture 
�9)��RQ�SODLQ�;�UD\V��:H�DQDO\]HG�WKH�FRUUHODWLRQV�EHWZHHQ�WKH�
lumbar lesion and the background factors. 
Results: The prevalence of lumbar lesion was 56.9% (DLS, LS, 
DQG�9)�ZHUH��������������DQG�������UHVSHFWLYHO\���5$�FODVV��
'$6�(65�DQG�9$6�ZHUH�VLJQL¿FDQWO\�KLJK� LQ� WKH�SDWLHQWV�ZLWK�
lumbar lesion.
Discussion: The previous study reported the prevalence of 
'/6�� /6� DQG� 9)� LQ� HOGHU� -DSDQHVH� ZHUH� ������� ������ DQG�
17.8% respectively. Therefore, the prevalence of DLS and LS 
were considered to be higher in this study population. Erosion 
of endplate and/or facet joint may be the cause of the high 
prevalence of lumbar lesion. In the patients with lumbar lesion, 
5$�FODVV�DQG�'$6�(65�ZDV�VLJQL¿FDQWO\�KLJK��7KDW�LPSOLHG�WKH�
activity of RA might effect on incidence of lumbar lesion.  
Conclusion: The prevalence of lumbar lesion was high in RA 
SDWLHQWV��5$�FODVV��'$6�(65�DQG�9$6�ZDV�VLJQL¿FDQWO\�KLJK�LQ�
the patients with lumbar lesion.

regression analysis demonstrated lower trunk muscle mass (OR 
0.545, CI 0.299-0.992) and higher lumbar spine t-score (OR 1.133, 
&,��������������ZHUH�VLJQL¿FDQWO\�DVVRFLDWHG�ZLWK�GLDJQRVLV�RI�
LBP. Other factors including gender, age, occupation, education, 
GULQNLQJ� DQG� GHSUHVVLRQ� KDYH� EHHQ� LGHQWL¿HG� DV� DVVRFLDWLQJ�
factors of LBP. 
Conclusion: ,Q� WKLV� VWXG\�� ZH� LGHQWL¿HG� WKDW� /%3� KDV� EHHQ�
associated not only with socioeconomic and medical status, but 
also with structural changes in spine including bone density and 
trunk muscle mass. Although, this study doesn’t reveal whether 
spinal structures are of any causal importance in the development 
of LBP, this study supports the principle that the strengthening 
the spinal structures would be one possible preventive strategy 
for the development of LBP. Further efforts to investigate the 
causal relationship of LBP with spine structures and their relation 
to the treatment outcomes are needed.

SP18

FAILURE ANALYSIS OF PATIENTS IN A US IDE TRIAL OF 
A POSTERIOR DYNAMIC STABILIZATION SYSTEM (PDS) 
WHO DID NOT ACHIEVE PRIMARY SUCCESS ENDPOINTS 
Kitchel S.H.1, Anand N.2, Castellvi A.3, Yonemura K., Cheng B.4,
Robie B.
1Dept. of Orthopaedic Surgery, Oregon Health and Sciences 
University, Eugene; 2Dept. of Orthopaedic Sugery, Cedars Sinai 
Medical Center; Los Angeles; 3Dept. of Spine Surgery, University 
of South Florida; Tampa; 4Dept. of Bioengineering, Alleghany 
Medical Center, Pittsburgh, USA

Introduction: Pedicle screw based posterior dynamic 
stabilization systems have been evaluated in two Food and 
Drug Administration sponsored investigational device exemption 
studies in the United States. The Dynesys trial resulted in a non-
approval recommendation from the FDA advisory panel and the 
Stabilimax trial was halted due to grit-blasted screw failures. 
Evaluation of patients who failed to meet the primary measures 
of success may provide valuable information to help design 
IXUWKHU�VWXGLHV��DQG�GH¿QH�FOLQLFDO�LQGLFDWLRQV�
Methods: The Stabilimax FDA IDE enrolled patients with back 
and leg pain due to spinal stenosis in a prospective, randomized 
clinical trial. Decompressive surgery was performed at a single 
level between L3 and S1. The patient then received posterior 
SHGLFOH�VFUHZ�¿[DWLRQ�ZLWK�SRVWHURODWHUDO�IXVLRQ��RU�VWDELOL]DWLRQ�
without fusion provided by the Stabilimax system. Evaluations 
were performed clinically and radiographically pre-operatively, 
and at 6 weeks, 3,6,12,18, and 24 months post-operatively. 
Primary outcome measures included ZCQ (Zurich Claudication 
4XHVWLRQQDLUH��� DQG� 9$6� �9LVXDO� $QDORJ� 6FRUH��� � 6HFRQGDU\�
outcome measures included ODI (Oswestry Disability Index). All 
patients also underwent radiographic evaluation with independent 
review. Historical data is provided from public FDA records on the 
Dynesys trial. 
Results: Sixty consecutive single level investigational patients 
were enrolled at 19 study sites. The average age was 59.4 years 
with 35 females and 25 males enrolled. 40% (24/60) of patients 
did not reach primary endpoint success at 2 years. There were 
44 independent failure modes in these 24 patients including 
27% (16/60) who failed to reach ZCQ success, a 12% (7/60) 
re-operation rate, a 10% (6/60) device removal rate, a 10% 
������� VFUHZ� IUDFWXUH� UDWH�� DQG� D� ���� �������9$6� IDLOXUH� UDWH��
Each failure mode is reviewed. With regard to screw fractures, 
QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH� LV�QRWHG� LQ�RYHUDOO�VXFFHVV�
rate for screw fractured patients versus those without fractures. 
Correlation of age, BMI, smoking status, pre-operative disc 
height, degree of spondylolisthesis, severity of spinal stenosis 
and screw size with likelihood of success or failure is presented.
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diffusivities in the cartilaginous endplates and the disc height.
Results and Discussion: Considering a disc with a normal 
water content, cell death was initiated in the center of the nucleus 
for oxygen, glucose and lactate diffusivities in the cartilaginous 
endplate lower than 20% of the physiological values. The initial 
FHOO� SRSXODWLRQ� FRXOG� QRW� EH� VXVWDLQHG� HYHQ� IRU� QRW� FDOFL¿HG�
endplates when a reduction of diffusion inside the disc due to 
water loss was modeled. Alterations in the disc shape such as 
height loss, which shortens the transport route between the 
nutrient sources and the cells, and cyclic mechanical loads, 
could enhance cell nutrition processes.
Conclusions: The reduction of diffusion of nutrients and 
metabolic waste products inside the intervertebral disc due to the 
ORVV�RI�WKH�GLVF�ZDWHU�FRQWHQW�DQG�FDOFL¿FDWLRQ�RI�WKH�HQGSODWHV�
has the potential to reduce the cell density in the intervertebral 
disc, thus supporting the degenerative process.

Acknowledgements: This work is funded by the EU project GENODISC 

(HEALTH-F2-2008-201626).
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SURGICAL SOFT-TISSUE TRAUMA CAUSES DISC 
DEGENERATION – AN IN VIVO ANIMAL STUDY ON 
GOETTINGEN MINIPIGS 
Omlor G., Huettner F., Lorenz S., Holschbach J., Richter W., 
Guehring T.
Dept. of Experimental Orthopaedics, University of Heidelberg, 
Heidelberg, Germany 

Introduction: Biological treatment options such as disc-cell-
therapy have been proposed for only moderately degenerated 
discs. Therefore, surgical exposition of the disc is needed. 
However, the effect of surgery related soft-tissue damage on 
the maintenance of disc degeneration is poorly understood. 
Therefore, this study analyzes, if disc degeneration can be 
induced only by the surgical approach.
Materials and Methods: We used an established model with 
adult minipigs offering biomechanical properties similar to 
humans. 12 Animals underwent surgery using an anterolateral 
retroperitoneal approach to the lumbar spine. At each animal, 2 
discs were only exposed whereas 2 other discs were exposed 
and partially nucleotomized with a 16G-biopsy-needle. Animals 
received a second revision surgery after 12 weeks, using the same 
approach and all discs were exposed again. 13 or 24 weeks after 
¿UVW�VXUJHU\��DQLPDOV�ZHUH�VDFUL¿FHG��'LVF�KHLJKW�ZDV�PHDVXUHG�
in the central part of the disc by micro-CT. Disc degeneration 
was evaluated by a semi-quantitative histo-degeneration-score. 
3 untreated control animals served as controls.
Results: After the second surgery, increased scar tissue and less 
vascularisation was found around the lumbar vertebral bodies on 
the side of the approach. 
Most degenerative changes were found after partial nucleotomy 
(p<0.05) and additional annular damage was detectable, with a 
trend to higher degeneration scores after 24 weeks; disc height 
ZDV�VLJQL¿FDQWO\�UHGXFHG�FRPSDUHG�WR�DOO�RWKHU�JURXSV��S�������
3.2 and 3.3 mm). 
'LVFV�WKDW�ZHUH�RQO\�VXUJLFDOO\�H[SRVHG�DOVR�UHYHDOHG�VLJQL¿FDQW�
degenerative changes including increased osteophytes; disc 
KHLJKW� ZDV� DOVR� VLJQL¿FDQWO\� UHGXFHG� FRPSDUHG� WR� KHDOWK\�
control discs from animals without surgery (p<0.05; 3.7 and 3.8 
mm versus 4.6 mm).
Discussion: Surgical exposure of lumbar discs caused 
VLJQL¿FDQW�GLVF�GHJHQHUDWLRQ�ZLWKRXW�IXUWKHU�GLVF�PDQLSXODWLRQV��
Reduced nutrient supply to the disc, caused by less vascularized 
scar tissue seems to be a reason, which will be analyzed by 
additional immunohistological stainings against CD31.
Conclusion: Surgical soft-tissue damage can be a stimulus for 
disc degeneration.

SP20

ASSOCIATION OF BODY MASS INDEX IN EARLY CHILDHOOD 
WITH LUMBAR DISC DEGENERATION AT 21 YEARS
Huikari V.1, Paananen M.2, Takatalo J.2, Kaakinen M.1,3, Taimela 
S.4, Niinimäki J.5, Blanco R.5, Järvelin M-R.1,3, Tervonen O.5,
Karppinen J.2,6

1Institute of Health Sciences, University of Oulu, Oulu; 2Institute
of Clinical Medicine, University of Oulu, Oulu; 3Biocenter Oulu, 
University of Oulu, Oulu; 4Dept. of Public Health University of 
Helsinki, Helsinki; 5Institute of Diagnostics, University of Oulu, 
Oulu; 6Finnish Institute of Occupational Health, Oulu, Finland

Introduction: There are no studies on association between early 
childhood body mass index (BMI) and lumbar disc degeneration 
(DD) later.
Materials and Methods: The Oulu Back Study includes children 
who belong to the Northern Finland Birth Cohort 1986 and have 
been followed up to 21 years. Data from child health clinic records 
were used to derive BMI at birth, at adiposity peak (AP), and 
at adiposity rebound (AR). Lumbar MRI was performed using a 
1.5-T scanner at the age of 21. Lumbar intervertebral discs were 
graded as normal (0), mildly (1), or moderately degenerated (2) 
DFFRUGLQJ�WR�WKH�3¿UUPDQQ�JUDGLQJ��7KH�VXP�VFRUH�RI�OXPEDU�''�
was categorized as 0, 1-2 or at least 3. The associations of BMI 
at birth, AP and AR with DD were analyzed using multinomial 
logistic regression with and without adjustment for relevant 
FRQIRXQGHUV��VWUDWL¿HG�E\�JHQGHU�
Results: Of the 520 scanned subjects, 46% had no DD, 38% 
had sum score of 1 or 2, and 16% sum score of at least 3. In the 
univariate models BMI at birth among females and BMI at AR 
among males were positively associated with DD sum score of 
DW�OHDVW����25����������FRQ¿GHQFH�LQWHUYDO��&,����������DQG�25�
1.8; 95% CI 1.1-2.7, respectively). In adjusted models the results 
weakened among females, while among males the associations 
between BMI at AP and AR with DD sum score of at least 3 
strengthened (OR 2.0; 95% CI 1.1-3.7 and OR 2.2; 95% CI 1.4-
3.7).
Conclusions: High BMI at AP and AR in early childhood increased 
the likelihood of lumbar DD at the age of 21 among males. This 
QRYHO�¿QGLQJ�PD\�KHOS� WR�XQGHUVWDQG� WKH�SDWKRPHFKDQLVPV�RI�
DD.
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A NUMERICAL MODEL OF CELL VIABILITY IN DEGENERATED 
LUMBAR INTERVERTEBRAL DISCS
Galbusera F.1,2, Mietsch A.1, Schmidt H.1, Neidlinger-Wilke C.1,
Wilke H.-J.1

1Institute of Orthopaedic Research and Biomechanics, Center 
of Musculoskeletal Research Ulm, University of Ulm, Ulm, 
Germany; 2IRCCS Istituto Ortopedico Galeazzi, Milan, Italy

Introduction: Degeneration of the intervertebral disc may be 
initiated and supported by an impairment of the nutrition of the 
disc cells. The aim of this work is to investigate the effect of 
HQGSODWH�FDOFL¿FDWLRQ��ZDWHU�ORVV��UHGXFWLRQ�RI�WKH�GLVF�KHLJKW�DQG�
cyclic mechanical loading on the sustainability of the disc cell 
population, by using a numerical model.
Materials and Methods: Simulations were carried out with 
D� YHUL¿HG� LQ�KRXVH� ¿QLWH� YROXPH� FRGH�� 2[\JHQ�� ODFWDWH� DQG�
glucose diffusion, production and consumption were modeled 
with nonlinear coupled partial differential equations. Oxygen and 
glucose consumption and lactate production were expressed as 
a function of local oxygen concentration, pH and cell density. Cell 
viability criteria were based on the local glucose concentration 
and pH. The effect of cyclic disc compression was modeled 
as convective solute transport. Degeneration was modeled 
by reducing the water content of the disc, reducing the solute 
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DOES THE HARVESTING OF POSTERIOR ILIAC CREST 
AUTOGRAFT CONTRIBUTE TO SHORT OR LONG TERM 
FUNCTIONAL IMPAIRMENT IN PATIENTS UNDERGOING 
POSTERIOR LUMBAR FUSION?
Montgomery A.S., Cunningham J.E., Robertson P.A.
Dept. of Orthopaedics, Auckland Hospital, Auckland, New 
Zealand

Introduction: Harvesting posterior iliac crest bone graft (ICBG) 
may result in pain, with increased surgical time and complications. 
It is however the ‘gold standard’ against which alternatives are 
compared. There is a risk that symptoms may be overstated in 
questionnaires investigating ICBG, with potential for confusion 
between ICBG pain and lumbar origin pain. This study aims 
to assess the functional status of patients having ICBG for 
posterior lumbar fusion (PLF), compared to patients where local/
laminectomy bone (LB) only was used to achieve PLF.
Methods: A cohort of 96 patients underwent primary PLF with 
decompression for treatment of spinal stenosis and degenerative 
spondylolisthesis. All patients underwent fusion with pedicle 
screw instrumentation. 71 patients had ICBG, whilst 25 had LB. 
Roland Morris Disability Questionnaires (RMDQ) and Low Back 
Outcome Scores (LBOS) were administered preoperatively, at 
1 year, and at the long term follow up (LTFU) time point. The 
SF12v2 was only administered at LTFU. Results were analysed 
by t-tests and tests of proportions, and expressed as mean ± 
standard error.
Results: Group characteristics were similar apart from duration 
of follow up, which was longer in the ICBG group. Baseline 
characteristics and preoperative RMDQ and LBOS were not 
VLJQL¿FDQWO\�GLIIHUHQW��$W�RQH�\HDU�WKH�50'4�VFRUHV�IRU�WKH�,&%*�
and LB group was 4.6±0.65 and 4.5±0.96 (p>0.05) respectively. 
/%26�VFRUHV�ZHUH�����������,&%*��DQG�����������/%���S!�������
7KHVH� LPSURYHPHQWV� ZHUH� KLJKO\� VLJQL¿FDQW� FRPSDUHG� ZLWK�
preoperative scores. LTFU scores for the ICBG and LB groups 
ZHUH�50'4����������DQG����������S!�������DQG�/%26�����������
DQG� ��������� �S!������� 7KH� 6)���Y�� JDYH� 3&6� DQG� 0&6�
scores for the ICBG and LB groups respectively as 38.3±1.6 and 
37.4±2.4 (p>0.05), and 49.2±1.6 and 52.2±2.2 (p>0.05).
Discussion and Conclusions: This study shows that in patients 
undergoing PLF, harvesting ICBG does not have a deleterious 
LQÀXHQFH�RQ�VKRUW�RU�ORQJ�WHUP�IXQFWLRQDO�RXWFRPHV��,W�VXJJHVWV�
WKDW�TXHVWLRQQDLUHV�VSHFL¿FDOO\�GLUHFWHG�WR�GRQRU�VLWH�V\PSWRPV�
may risk overstating donor site pain or that the ICBG donor site 
may be blamed for other sources of symptoms. Obviously local 
bone may be preferred for PLF but harvesting of ICBG should not 
be avoided if required.
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CARTILAGE BIOMARKERS IN DEGENERATIVE LUMBAR 
SCOLIOSIS
Hosogane N.1, Iwanami A.1, Watanabe K.2, Tsuji T.1, Miyamto 
T.1, Ishii K.1, Niki Y.1, Nakamura M.1, Toyama Y.1, Chiba K.1,
Matsumoto M.1

1Dept. of Orthopaedic Surgery, Keio University, Tokyo; 2Dept. of 
Advanced Therapy for Spine and Spinal Cord Disorders, Keio 
University, Tokyo, Japan

Introduction/Aim: Degenerative lumbar scoliosis (DLS) 
develops following degeneration of intervertebral discs and facet 
joints. Several biomarkers have been used for the evaluation of 
osteoarthritis of limb joints. In this study, we assessed the serum 
cartilage metabolites to evaluate whether they can serve as 
biomarkers for DLS.
Material and Methods: Seventy-two DLS patients over 40 years 
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RELATIONSHIP BETWEEN PAIN, PATIENT EXPECTATIONS, 
AND SATISFACTION FOLLOWING SPINE SURGERY
Block A.R.1, Ohnmeiss D.D.2, Guyer R.D.3, Atanasov A.2, Ben-
Porath Y.4

1Dept. of Psychology, Texas Back Institute Research Foundation, 
Plano; 2Dept. of Research, Texas Back Institute Research 
Foundation, Plano; 3Dept. of Surgery, Texas Back Institute 
Research Foundation, Plano; 4Dept. of Psychology, Kent State 
University, Kent, USA

Introduction: The purpose of this study was to investigate the 
relationships between patient expectations, changes in pain 
levels, and satisfaction with spine surgery outcome.
Materials and Methods: Data were collected prospectively for 
160 patients. Patients completed 0 to 10 numerical rating scales 
(NRS) asking their current pain intensity and what they expected 
their pain to be after surgery. Post-operatively, patients completed 
NRSs indicating current pain level, how well their outcome met 
expectations, and satisfaction. 
Results: Post-operatively, the mean current pain level was 
VLJQL¿FDQWO\�JUHDWHU�WKDQ�H[SHFWHG��S�������VHH�WDEOH��DOWKRXJK�LW�
ZDV�VLJQL¿FDQWO\�LPSURYHG�IURP�SUH�RSHUDWLYH��S�������LPSURYHG�
VLJQL¿FDQWO\��EXW�QRW�WR�WKH�OHYHO�H[SHFWHG���$PRQJ�SDWLHQWV�ZKR�
met expectation (compared pre-operative expected value with 
post-operative pain) 98.0% scored 7 or greater on NRS asking 
how well surgery met expectations. Among patients whose post-
operative pain was at or below expected level, 96.0% scored 7 
or greater on the satisfaction scale. Only two patients’ expected 
SDLQ� YDOXH�ZDV�PHW� RU� H[FHHGHG�� EXW� WKH\�ZHUH� QRW� VDWLV¿HG��
6LJQL¿FDQWO\� PRUH� SDWLHQWV� ZHUH� VDWLV¿HG� ZKHQ� FRPSDULQJ�
those whose expectations were met (96.0%) vs. those whose 
expectations were not met (62.2%).

Self-reported values Median
p<0.01*)

Pre-op:

   Current pain level 7.0

   Expected pain level after surgery 2.0 < pre-op current pain*

Post-op:

   Current pain level 4.0 < pre-op current pain*; and 
> expected*

   Did surgery meet expectation 7.0

   Satisfaction 7.0 NA

Calculated values

Difference between pre-op and expected post-op 
pain level

3.0 NA

Difference between expected and post-op pain level 2.0 NA

Discussion: 3DLQ� LPSURYHG� VLJQL¿FDQWO\�� EXW� QRW� WR� WKH� OHYHO�
H[SHFWHG��+RZHYHU��SDWLHQWV�ZHUH�VDWLV¿HG��7KHUH�ZDV�D�KLJK�UDWH�
of agreement between asking post-operatively if expectations 
were met and calculating if expectations were met based on pre-
operative expected pain levels and post-operative current pain 
level.
Conclusions: Patients whose expectations were met were 
KLJKO\�VDWLV¿HG��KRZHYHU��IDLOXUH�WR�UHGXFH�SDLQ�WR�H[SHFWHG�OHYHO�
GLG�QRW�SUHFOXGH�EHLQJ�VDWLV¿HG��
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GLOBAL ANALYSIS OF SAGITTAL SPINAL ALIGNMENT IN
MAJOR DEFORMITIES: CORRELATION BETWEEN LACK OF
LUMBAR LORDOSIS AND FLEXION OF THE KNEE
Bourghli A., Obeid I., Guérin P., Luc S., Gille O., Pointillart V., 
Vital J.M.
Spine Surgery Unit 1, Bordeaux University Hospital, Bordeaux, 
France

Introduction/Aim: It has become well recognised that sagittal 
balance of the spine is the result of an interaction between the 
VSLQH�DQG� WKH�SHOYLV��.QHH�ÀH[LRQ� LV�FRQVLGHUHG� WR�EH� WKH� ODVW�
compensatory mechanism in case of sagittal imbalance, but only 
few studies have insisted on the relationship between spino-
pelvic parameters and lower extremity parameters. Correlation 
EHWZHHQ�WKH�ODFN�RI�OXPEDU�ORUGRVLV�DQG�NQHH�ÀH[LRQ�KDV�QRW�\HW�
been established. 
Materials and Methods: A retrospective study was carried out 
on 28 patients with major spinal deformities. The EOS system 
was used to measure spinal and pelvic parameters and the 
NQHH� ÀH[LRQ� DQJOH�� WKH� ODFN� RI� OXPEDU� ORUGRVLV�ZDV� FDOFXODWHG�
after prediction of lumbar lordosis with two different formulas. 
Correlation analysis between the different measured parameters 
was performed.
Results: Lumbar lordosis correlated with sacral slope (r = -0.71) 
DQG� PRGHUDWHO\� ZLWK� NQHH� ÀH[LRQ� DQJOH� �U�  � ������� 3HOYLF� WLOW�
FRUUHODWHG�PRGHUDWHO\�ZLWK�NQHH�ÀH[LRQ�DQJOH��U� ��������/DFN�RI�
OXPEDU�ORUGRVLV�FRUUHODWHG�EHVW�ZLWK�NQHH�ÀH[LRQ�DQJOH��U� ������
and r = 0.63 using the two formulas, respectively).
Discussion/Conclusion: 7KLV� LV� WKH� ¿UVW� VHULHV� RI� PDMRU�
GHIRUPLWLHV�DQDO\VLQJ�WKH�NQHH�ÀH[LRQ�DQJOH�DV�D�FRPSHQVDWRU\�
PHFKDQLVP� IRU� VDJLWWDO� LPEDODQFH�� .QHH� ÀH[LRQ� ZDV� ZHOO�
correlated to the lack of lumbar lordosis and, depending on 
the importance of the former parameter, the best procedure to 
correct sagittal imbalance could be chosen.

SP28

A COMPARISON OF PELVIC INCIDENCE, LUMBAR 
LORDOSIS AND LUMBAR SAGITTAL BALANCE IN 
PATIENTS WITH NONSPECIFIC LOW BACK PAIN, 
DEGENERATIVE STENOSIS, SPONDYLOLISTHESIS AND 
HEALTHY VOLUNTEERS
Rajasekaran S.1, Dinesh S.K.2, Yerramshetty J.S.1, Shetty A.P.1

1Dept. of Orthopaedics, Ganga Hospital, Coimbatore, India; 2Dept.
of Neurosurgery, National Neuroscience Institute, Singapore

Introduction: The aim of this prospective study is to compare 
radiographic pelvic parameters and lumbar sagittal balance 
across the different cohort of patients who present with chronic 
low back pain.
Materials and Methods: The parameters of pelvic incidence 
(PI), pelvic tilt (PT), sacral slope (SS), lumbar lordosis (LL) 
and lower lumbar lordosis (LLL) were analysed on lateral 
standing radiographs of the lumbosacral spine in 42 patients 
ZLWK� QRQVSHFL¿F� FKURQLF� ORZ� EDFN� SDLQ� �*URXS�$��� ��� SDWLHQWV�
with symptomatic degenerative stenosis (Group B), 13 patients 
with lytic listhesis (Group C) and 12 patients with degenerative 
listhesis (Group D). These were compared to a group of 40 
healthy volunteers. As an index for radiographic evaluation of 
lumbar sagittal balance, the horizontal distance between the 
lumbar plumbline from the centre of L1 vertebral body to the 
posterior corner of the S1 endplate (LASD) was utilized.
Results: 7KH�FRQWURO�JURXS��DJH�����������KDG�3,����������������
37� ��������������66� ���������������//����������������///��������
������DQG�/$6'��������������PP�
*URXS� $� �DJH� ����� ��������� KDG� VLJQL¿FDQW� GHFUHDVH� LQ� ///�
�������������S �������DQG�DQWHULRU�GLVSODFHPHQW�RI�/$6'���������

of age (mean 68.2 yrs) with Cobb angle > 10° were included in 
this study. Mean Cobb angle was 25.9° (11.4 to 73.0°). Thirty-
six patients without deformity (Cobb angle <10°, mean 67.2 
yrs) were served as controls. Serum levels of hyaluronic acid 
(HA), keratan sulfate (KS), cartilage oligomeric matrix protein 
(COMP), collagen type II cleavage (C2C) and procollagen type II 
C-propeptide (CPII) were measeured. The degree of osteoarthritis 
of the lumbar spine, hip and knee joints were assessed using 
Kellgren Lawrence (KL) grade. 
Results: Serum levels of KS (DLS 1.18 ± 0.46, control 0.94 ± 
0.37 μg/ml), COMP (DLS 778.1 ± 355.1, control 626.4 ± 315.0 
ng/ml) and CPII (DLS 1928.2 ± 1368.5, control 1411.1 ± 775.3 
QJ�PO��ZHUH� VLJQL¿FDQWO\� KLJKHU� LQ�'/6� JURXS� WKDQ� WKH� FRQWURO�
JURXS��7KHUH�ZHUH�QR�VLJQL¿FDQW�GLIIHUHQFHV� LQ�VHUXP�OHYHOV�RI�
+$�RU�&�&��7KHUH�ZDV�D�VLJQL¿FDQW�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�
Cobb angle and CPII level in DLS group (R=0.32). KL grade 
RI� WKH� OXPEDU�VSLQH�ZDV�VLJQL¿FDQWO\�KLJKHU� LQ�'/6�JURXS�WKDQ�
the control group (DLS 3.5 ± 0.6, control 2.4 ± 1.0), whereas no 
VLJQL¿FDQW�GLIIHUHQFHV�ZHUH�REVHUYHG�LQ�NQHH�DQG�KLS�MRLQWV��
Discussion: 7KLV� LV� WKH�¿UVW�VWXG\� WKDW�HYDOXDWHG� WKH�FDUWLODJH�
biomarkers in DLS patients. This study suggests that synthesis 
and degradation of type II collagen are promoted in DLS 
patients as indicated by the increase in serum CPII and COMP, 
respectively. 
Conclusion: As type II collagen is a major component of collagens 
in nucleus pulposus and facet joint cartilages, its enhanced 
turnover may be related to development and progression of DLS. 

SP26

EPIDEMIOLOGIC STUDY OF DEGENERATIVE LUMBER 
SCOLIOSIS: ANALYSIS OF 276 VOLUNTEERS
Otani K., Kikuchi S., Yabuki S., Nikaido T., Watanabe K., Kato K.,
Konno S.
Dept. of Orthopaedic Surgery, Fukushima Medical University 
School of Medicine, Fukushima City, Japan

Introduction:�'HJHQHUDWLYH� OXPEHU�VFROLRVLV� LV�XVXDOO\�GH¿QHG�
as more than 10 degree of Cobb angle. This is just radiographic 
GH¿QLWLRQ�� 7KHUH� LV� OLWWOH� OLWHUDWXUH� UHJDUGLQJ� WKH� UHODWLRQVKLS�
between the degree of Cobb angle and clinical symptom. The 
purpose of this study was to clarify how the magnitude of Cobb 
angle affects pain, disability and Qol.
Methods: 276 people (male 96, female 180) agreed to participate 
and received standing position of lumber spine radiography. 
Numerical rating scale of low back pain (0: no pain, 10: worst 
pain), ADL disturbance by low back pain (no ADL disturbance, 
disturbed a little, disturbed severely) and Japanese version of 
Roland and Morris Disability Questionnaire (RDQ).
Result: 1) People with more than 15 degree showed much 
severe pain (Cobb angle 0-4.9 degree: NRS=4.7,5-9.9: 4.5, 10-
14.9: 4.7,15-19.9: 7.5, 20-: 7.7). 
���7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ� WKH�
magnitude of Cobb angle and the degree of ADL disturbance. 
3) People with more than 20 degree showed less than normative 
value of standardized RDQ score (deviated score) of the national 
norm (50>: less low-back-pain related function rather than the 
average Japanese patient who suffered from low back pain) 
(Cobb angle 0-4.9 degree: RDQ deviated score=53.9,5-9.9: 
54.6, 10-14.9: 54.3,15-19.9: 54.1, 20-: 42.9).
Conclusion: From the point of view on pain and disability, 
GHJHQHUDWLYH�OXPEHU�VFROLRVLV�PLJKW�EH�GH¿QHG�E\�������GHJUHH�
of Cobb angle.
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RADICULOPATHY IN ADULT SCOLIOSIS: SCIATIC PAIN 
RELATES TO THE FRACTIONAL CURVE AND FEMORAL 
PAIN RELATES TO THE MAIN LUMBAR CURVE - A CT 
ANALYSIS
Pugely A., Ries Z., Gnanapradeep G., Gao Y., Nash R., Mendoza-
Lattes S.A. 
Dept. of Orthopaedic Surgery, University of Iowa, Iowa City, USA

Introduction: At least half of adults with symptomatic 
degenerative scoliosis present with radiculopathy, described as 
sciatica or cruralgia. Anatomic studies suggest critical foraminal 
dimensions. The purpose of this study is to demonstrate a 
correlation between radiculopathy and foraminal stenosis in 
patients with adult scoliosis.
Methods: 48 scoliosis patients (384 foraminas) – 16 cruralgia 
(F) and 18 sciatic pain (S). The symptomatic foramen of Group F 
(L2-3 and L3-4) and Group S (L4-5 and L5-S1) were compared 
to asymptomatic foraminas. Global and regional alignments 
were measured from standardized radiographs; 3D CT-
UHFRQVWUXFWLRQV�ZHUH�XVHG��9LWUHD�����ZRUNVWDWLRQ��ZHUH�XVHG�WR�
measure: foraminal height and foraminal area, lateral olisthesis 
(Ploumis - Spine 2006). Data is presented as mean±SD. Chi-
VTXDUH��7�WHVW�DQG�3HDUVRQ¶V�FRHI¿FLHQWV�ZHUH�FDOFXODWHG��,QWHU���
intra-observer reproducibility (Cohen’s kappa). A p<0.007 was 
FRQVLGHUHG�VLJQL¿FDQW��%RQIHUURQL���
Results: Inter-observer agreement k= 0.6092 - 0.8679. In 15 
of 16 patients with cruralgia (F) presented foraminal stenosis 
(<50mm2) of the concavity of the main lumbar curve (L2-L3 or 
L3-L4), and 16 of 18 patients with sciatica (S) presented with 
stenosis of the concavity of the fractional curve (L4-L5 or L5-S1). 
*URXS�6�KDG�VLJQL¿FDQWO\�VPDOOHU� IRUDPLQDO�KHLJKW� ��������PP�
vs. 12.1±3.1mm, p<0.0001) and area compared to asymptomatic 
foraminas (30.1±14.3mm² vs. 57.6±28.7mm², p<0.0001). Group 
)� KDG� VLJQL¿FDQWO\� VPDOOHU� IRUDPLQDO� KHLJKW� ��������PP� YV��
12.1±3.1mm, p<0.0001) and area versus asymptomatic foraminas 
(30.1±15.2mm² vs. 57.6±28.7mm², p<0.0001). Foraminal height 
correlated with foraminal area (r=0.68-0.85; p<0.0001).
Conclusions: A clinical-anatomic correlation is present between 
leg pain and foraminal stenosis at the concavity of the coronal 
curves. Femoral nerve pain represents stenosis at the concavity 
of the main lumbar curve, and sciatica represents stenosis at 
WKH�FRQFDYLW\�RI� WKH� IUDFWLRQDO� FXUYH��7KLV�¿QGLQJ�VKRXOG�JXLGH�
surgical strategies. 

SP31

SURGICAL OUTCOME OF NEUROGENIC BLADDER 
ASSOCIATED WITH LUMBAR SPINAL STENOSIS
Ozaki T.1, Iguchi T.1, Sengoku A.2, Nomi M.2, Yanagiuchi A.2,
Nishida K.3, Maeno K.3, Kakutani K.3

1Dept. of Orthopaedic Surgery, Hyogo Rehabilitation Center 
Hospital, Kobe; 2Dept. of Urology, Hyogo Rehabilitation Center 
Hospital, Kobe; 3Dept. of Orthopaedic Surgery, Kobe University 
Graduate School of Medicine, Kobe, Japan 

Introduction: The purpose of this study is to investigate the extent 
to which lumbar spinal stenosis (LSS) patients with neurogenic 
bladder (NB) achieve improvement in the bladder function after 
lumbar decompressive surgery. Moreover, a correlation between 
neurological and urological recovery was investigated.
Materials and Methods: Among the 174 LSS patients operated 
from 2007 to 2010, 23 LSS patients who complained severe 
lower urinary tract symptoms underwent urodynamic study 
(UDS). Among them, 16 patients (9 men, 7 women, age 71.1±7.3) 
were diagnosed with NB by UDS and were enrolled. Twelve 
laminectomy and 4 partial laminectomy were performed, and 
segmental fusion was added to 9. For neurological evaluation, 

22.3mm p=0.006)
*URXS� %� �DJH� ����� ��������� KDG� VLJQL¿FDQW� GHFUHDVH� LQ� ///�
�������������S �������DQG�DQWHULRU�GLVSODFHPHQW�RI�/$6'��������
28.7mm p<0.001)
*URXS�&��DJH��������������KDG�VLJQL¿FDQWO\�ODUJHU�3,���������������
S���������37��������������S���������66���������������S���������
UHGXFHG�///���������������S ������DQG�DQWHULRU�GLVSODFHPHQW�RI�
/$6'�������������PP�S��������
*URXS�'��DJH���������������KDG�D�VLJQL¿FDQWO\�ODUJHU�3,���������
������ S��������� 37� �������������� S��������� 66� ������ ��������
S ������� UHGXFHG� ///� ������ ��������� S��������� DQG� DQWHULRU�
GLVSODFHPHQW�RI�/$6'��������������PP�S��������
Conclusion: $OO� SDWLHQW� JURXSV� KDG� VWDWLVWLFDOO\� VLJQL¿FDQW�
anterior shift of the lumbar plumbline (LASD) and reduced 
lower lumbar lordosis compared to the control group. The pelvic 
SDUDPHWHUV�KRZHYHU��ZHUH�RQO\�IRXQG�WR�EH�VLJQL¿FDQWO\�ODUJHU�LQ�
patients with spondylolisthesis. 

SP29

READMISSION RATE AFTER SPINE FUSION FOR ADULT
DEFORMITY
Schairer W., Carrer A., Deviren V., Hu S., Tay B., Burch S., Ames 

C., Chou D., Mummaneni P., Takemoto S., Sawyer A., Berven S.

UCSF, Spine Surgery Research Consortium, University of 
California, San Francisco, USA

Introduction: Cost-effectiveness in spine surgery is determined 
by the incremental impact of surgery compared with alternative 
care, and the duration of the effect. Readmission and reoperation 
KDYH�D�VLJQL¿FDQW�LPSDFW�RQ�WKH�FRVW�RI�FDUH�IRU�DGXOW�GHIRUPLW\��
The objective of this study is to compare the hospital readmission 
rates after short, medium and long spinal fusions for adult 
scoliosis, and to identify risk factors for readmissions.
Methods: Retrospective study design of all primary admissions 
for a diagnosis of adult spinal deformity, and readmissions within 
���GD\V��&DVHV�ZHUH� LGHQWL¿HG� XVLQJ� DQ� DGPLQLVWUDWLYH� FODLPV�
database from 2006 to 2011. Readmission rates were calculated 
using a validated algorithm for administrative claims data 
analysis. All surgical procedures and readmissions underwent 
FRQ¿UPDWRU\�FKDUW�UHYLHZ�
Results: ����SDWLHQWV�ZHUH�LGHQWL¿HG�XVLQJ�DGPLQLVWUDWLYH�FODLPV��
694 patients remained eligible after chart review. Surgeries 
included 95 short fusions (1-3 levels), 321 medium (4-8 levels), 
and 278 long fusions (>8 levels). The overall 90-day readmission 
rate was 10.4% by administrative claims algorithm, and 10.1% by 
chart review. Using the claims algorithm, the 90-day readmission 
rate was 3.6%, 11.3%, and 14.4% for short, medium, and long 
fusions, compared to 4.2%, 9.0%, and 13.3% by chart review. 
The leading causes of readmission were infection at 30 days and 
failure of instrumentation at 90 days.
Discussion: The overall 90-day readmission rate was 10.1%; 
an administrative claims algorithm determined a slightly higher 
rate of 10.4%. Chart review was required to identify readmissions 
that were unrelated to spine pathology. Longer spine fusions are 
associated with higher rates of readmission at 30, 60, and 90 
days.
Conclusion: :H�SUHVHQW�D�YDOLGDWHG�DOJRULWKP�IRU�LGHQWL¿FDWLRQ�
of adult deformity cases and readmissions based upon 
administrative claims data. Early readmission rates are higher 
for long fusions than shorter fusions in adult deformity surgery. 
An accurate assessment of readmission rates is important in 
determining the cost of surgery for adult spinal deformity.
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VLJQL¿FDQWO\�GLIIHUHQW�IURP�WKH�VXEMHFWV�ZLWKRXW�VXFWLRQ�GUDLQV��Q�
= 58; 59  15%; p = 0.016). 
Discussion/Conclusions: ,QVXI¿FLHQW� HQODUJHPHQW� RI� WKH�
dural sac and lower CSA is associated with clinical symptoms 
and is likely due to epidural hematoma. CSA < 75 mm2 in the 
early postoperative period is associated with clinical symptoms, 
including lower extremity pain, muscle weakness, and urination 
disorders.

SP33

STUDY OF DURAL SAC CROSS-SECTIONAL AREA IN 
ACUTE AND CHRONIC PHASES FOLLOWING LUMBAR 
DECOMPRESSION SURGERY
Oba H.1, Takahashi J.2, Futatugi T.1, Mogami Y.1, Shibata S.1, Ohji Y.1,
Tanikawa H.1

1Dept. of Orthopaedic Surgery, Azumi General Hospital, Nagano; 
2Dept. of Orthopaedic Surgery, Shinshu University School of 
Medicine, Nagano, Japan

Introduction: There are some reports which compared dural sac 
area between the preoperative phase and acute postoperative 
phase, however, no report exist which compared acute 
postoperative phase to chronic phase. The purpose of this study 
is to compare dural cross-sectional area changes in acute with 
chronic phases following lumbar decompression surgery.
Materials and Methods: Of 105 patients who underwent lumbar 
decompression surgery from September 2007 to May 2011, and 
whose MRI image was obtained within 1 week of the surgery, 
83 patients (38 male, 45 female; mean age, 65.6 years) who 
underwent another MRI 1 month postoperatively were studied. 
Dural sac cross-sectional area was measured within 1 week 
(acute phase) and after 1 month (chronic phase) of the surgery by 
using T2 axial plane images of MRI. While operating on multiple 
vertebrae, the acute phase cross-sectional area following 
lumbar decompression surgery was measured at their smallest 
transverse area. The preoperative and postoperative acute and 
chronic phase cross-sectional areas were measured at the same 
site. The relationship between dural sac area and the age and 
the presence of the dural injury was studied. 
Results: Mean area of the dural sac preoperatively, and acute and 
chronic phase postoperatively was 71.2  4.9 (5–220) mm2, 102.2 
 5.7 (3–240) mm2, and 164.1  6.9 (47–322) mm2, respectively. 
7KH�PHDQ�DUHD�VKRZHG�VLJQL¿FDQW��S����������LQFUHDVH�EHWZHHQ�
the preoperative stage and the postoperative acute phase, and 
between the postoperative acute and chronic phases. Patients 
with preoperative dural sac area of <60 mm2�VKRZHG�VLJQL¿FDQWO\�
smaller dural sac area (p < 0.001) at postoperative acute and 
chronic phases as compared to patients with preoperative dural 
sac area of 60 mm2�� 1R� VLJQL¿FDQW� LQFUHDVH�ZDV� REVHUYHG� LQ�
dural sac area with regard to the presence or absence of dural 
injury. 
Conclusion: 'XUDO�VDF�DUHD�VLJQL¿FDQWO\�LQFUHDVHG�EHWZHHQ�WKH�
postoperative acute and chronic phases. 

D� PRGL¿HG� -2$� VFRULQJ� V\VWHP� �P-2$�� WKH� EODGGHU� VFRUH�
subtracted, full score = 29) was used preoperatively and at the 
12-month follow-up. For subjective evaluation of the bladder 
function, international prostate symptom score (I-PSS: full score 
35 points, 0 means normal) and the QOL index (full score 6 
SRLQWV����PHDQV�³YHU\�VDWLV¿HG´��ZHUH�XVHG��8'6�ZHUH�UHSHDWHG�
postoperatively at an average of 3.1±1.2 months. Among the 
various objective parameters of UDS, Watt’s factor (WF) was 
used to represent detrusor contractility of the bladder. For 
statistical analysis Wilcoxon signed-rank and Mann-Whitney’s U 
test were used. 
Results: All 16 patients demonstrated neurological recovery 
postoperatively. Average mJOA score was 15.5±4.6 preoperatively, 
and improved to 22.6±3.6 postoperatively (p=0.0004). Average 
recovery rate of mJOA score was 51.9±23.7%. Preoperative 
I-PSSs related to voiding, storage symptoms and the QOL index 
were 6.3±4.8, 4.9±2.3 and 4.3±1.4 respectively. Postoperatively, 
they decreased (improved) to 3.7±3.5, 2.9±1.9 and 2.4±1.3 
respectively (p<0.003). Total I-PSSs improved in 15 patients. 
WF increased in 12 and decreased in 3 patients, and changed 
from 8.2±7.0 to 15.4±14.0 postoperatively (p=0.02). Comparison 
between neurological and urological parameters did not show 
DQ\�VLJQL¿FDQW�FRUUHODWLRQ�
Discussion: In the current study, 94% and 75% of LSS patients 
with NB achieved subjective and objective recovery in the 
bladder function after surgery, respectively, at a relatively earlier 
postoperative stage. A relationship between neurological and 
urological recovery was not established, in other words, LSS 
patients with NB could expect substantial bladder function 
UHFRYHU\�UHJDUGOHVV�RI�WKH�VHYHULW\�RI�QHXURORJLFDO�GH¿FLW��
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IS THERE A RELATIONSHIP BETWEEN THE CROSS-
SECTIONAL AREA OF THE DURAL SAC AND POST-
OPERATIVE SYMPTOMS?
Futatsugi T.1, Takahashi J.2, Ikegami S.3, Oba H.1, Mogami Y.1,
Shibata S.1, Ohji Y.1, Tanikawa H.1

1Dept. of Orthopaedic Surgery, Azumi General Hospital, Nagano; 
2Dept. of Orthopaedic Surgery, Shinshu University School of 
Medicine, Nagano; 3Spine Center, Yodakubo Hospital, Nagano, 
Japan

Background: 5HODWLRQVKLS� EHWZHHQ� 05,� ¿QGLQJV� DQG� FOLQLFDO�
symptoms shortly after lumbar surgery is unknown. We evaluated 
the relationship between the cross-sectional area (CSA) of the 
dural sac on MRI and postoperative symptoms.
Materials and Methods: We enrolled 103 patients (61 men, 42 
women; mean age, 64.5  15.9 years) who underwent lumbar 
surgery with spinal canal decompression from 2007 to 2011. 
Within 7 days after surgery, lumbar MRI of the intra-operative 
decompression region was used to determine the vertebral level 
with the smallest CSA. The post- and preoperative CSAs of 
the same vertebral level were compared. Subjects with clinical 
symptoms of nerve compression (lower extremity pain, muscle 
weakness, and urination disorder) at the time of MRI were 
FODVVL¿HG�XQGHU�JURXS�$��Q� ������WKRVH�ZLWKRXW�V\PSWRPV�ZHUH�
FODVVL¿HG�XQGHU�JURXS�%��Q� ������,QFUHDVH�SHUFHQWDJH�RI�GXUDO�
VDF�DUHD�ZDV�GH¿QHG�DV��HDUO\�SRVWRSHUDWLYH�&6$���SUHRSHUDWLYH�
CSA)/preoperative CSA × 100.
Results: The mean preoperative CSAs of groups A and B were 
65.4  7.3 mm2 and 84.3  6.7 mm2, respectively (P = 0.06). The 
HDUO\�SRVWRSHUDWLYH�&6$�ZDV�VLJQL¿FDQWO\�ORZHU�LQ�JURXS�$�������
6.3 mm2 vs. 127.4  6.7 mm2, P < 0.001). Clinical symptoms were 
present in 76% (26 of 34) of subjects with early postoperative 
CSA of < 75 mm2 and in 29% (20 of 69) of subjects with early 
SRVWRSHUDWLYH�&6$�RI������PP2��VKRZLQJ�D�VLJQL¿FDQW�GLIIHUHQFH�
(p < 0.001). The dural sac area in subjects with suction drains 
at the time of MRI (n = 34) increased by 134  26%, which was 
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PROSPECTIVE COHORT STUDY OVER 4 YEARS ON THE 
PROGNOSIS OF LUMBAR SPINAL CANAL STENOSIS IN 
REMISSION WITH CONSERVATIVE TREATMENTS 
Yano T., Sumi M., Kanatani T., Kasahara K., Kanemura A., 
Takabatake M., Kaneyama S.
Dept. of Orthopaedic Surgery, Kobe Rosai Hospital, Kobe, Japan

Background: Surgery is basically indicated for lumbar spinal 

stenosis (LSS), when cases exhibit aggravation even after 

responding to non-surgical treatment. In this study, a prospective 

cohort study was performed to clarify the prognosis and prognostic 

factors of LSS cases that had previously been ameliorated by 

conservative treatment.

Methods: From 2005 to 2007, 142 patients with LSS underwent 

in-bed conservative treatment. Of 142 patients, 82 patients 

whose symptoms improved were registered in this study, while 

60 patients were excluded due to unimproved symptoms or 

SUHYLRXV�OXPEDU�VXUJHU\��$W�WKH�¿QDO�IROORZ�XS�SHULRG�DYHUDJLQJ�
63.0 months (> 4 years), the records of 65 patients (36 men and 

29 female with an average age of 72.6) were available (follow-up 

rate: 79.3%) and their clinical prognosis assessed. In addition, 

WKH� ¿QGLQJV� IURP� WKHLU� UDGLRJUDP�� P\HORJUDP� DQG� 05,� ZHUH�
examined to extrapolate the prognosis by logistical regression 

analysis.

Results: Only 17 of 65 patients (26.2%) exhibited aggravated 

symptoms during follow-up period (group A) with worsening of 

radicular pain (8 cases) and intermittent claudication (9 cases), 

of these, 16 patients were treated surgically. While 48 of 65 

patients (73.8%) improved or maintained their symptoms at 

discharge (group G) until the follow-up period. In group G, 9 

cases had no symptoms and 14 cases presented requiring no 

ongoing treatment. Statistical analysis between the two groups 

indicated cauda equina or mixed type (odds ratio 6.12, p=0.033), 

complete block in the myelogram (odds ratio 31.19, p=0.036), 

and the existence of motor weakness (odds ratio 5.57, p=0.034) 

ZHUH�WKH�VLJQL¿FDQW�DJJUDYDWLRQ�IDFWRUV�GXULQJ�IROORZ�XS�SHULRG�
Conclusion: This prospective cohort study of LSS ameliorated 

E\� LQLWLDO� FRQVHUYDWLYH� WUHDWPHQW� FRQ¿UPV� D� JRRG� SURJQRVLV��
However, 26.2% of the patients exhibited aggravation during 

follow-up period. Therefore, LSS with cauda equina or mixed type, 

complete block in the myelogram, or motor weakness should be 

followed carefully because of the possibility of aggravation.

SP36

REVISION AFTER LUMBAR DECOMPRESSION FOR SPINAL 
STENOSIS
Fekete T.F., Mannion A.F., Kleinstueck F.S., Mutter U., Porchet F., 
Buddenberg P., Haschtmann D., Jeszenszky D.
Spine Center, Schulthess Klinik, Zürich, Switzerland

Introduction/Aim: Decompression for spinal stenosis is one of 

the most common types of lumbar spine surgery. Little is known 

about the incidence of same-level repeat surgery when simple 

decompression is performed. 

Materials and Methods: Patients were selected from our local 

Outcomes database (in connection with Eurospine’s Spine 

Tango Registry): degenerative spinal stenosis as main pathology 

����� RWKHU� GHJHQHUDWLYH� FRQGLWLRQV��� QR� SUHYLRXV� VXUJHU\��
decompression without fusion, 5 years’ follow-up. Repeat 
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SPINOUS PROCESS SPLITTING DECOMPRESSION VS 
CONVENTIONAL DECOMPRESSION FOR DEGENERATIVE 
LUMBAR CANAL STENOSIS- A RANDOMISED CONTROL 
STUDY
Shetty A.P., Thomas A., Rajasekaran S.
Dept. of Orthopaedics and Spine Surgery, Ganga Hospital, 
Coimbatore, India

Introduction/Aim: Lumbar spinous process splitting 

decompression (LSPSD) preserves the muscular and ligamentous 

attachments of the posterior elements and is thought to avoid 

the drawbacks of conventional midline decompression (CMD) 

like paraspinal muscle atrophy and trunk extensor weakness 

while providing wide exposure. This prospective randomized 

control study compared the functional outcome and the extent of 

paraspinal muscle damage between LSPSD and CMD

Materials and Methods: 51 patients with degenerative lumbar 

FDQDO�VWHQRVLV��/&6������OHYHOV��ZHUH�UDQGRPO\�DOORFDWHG�LQWR�WZR�
groups: LSPSD (28 patients) or CMD (23 patients). Patients with 

grade 1 spondylolisthesis or instability were excluded. Paraspinal 

muscle damage was assessed by Creatine Phosphokinase-MM 

isoenzyme(CPK-MM) and C-Reactive Protein(CRP). Functional 

outcome was assessed by Japanese Orthopaedic Association 

(JOA) score, Neurogenic Claudication Outcome Score (NCOS), 

9LVXDO�$QDORJXH�6FDOH� IRU�%DFN�SDLQ��%39$6��DQG�1HXURJHQLF�
&ODXGLFDWLRQ��1&9$6��
Results: 51 patients of mean age 56 years (range 35-76) were 

followed up for a mean 12.8 months (range 6-18 months). JOA 

score recovery rate (48.2% for LSPSD group and 56.7% for 

CMD group), NCOS improvement (36.4 for LSPSD and 32.3 

IRU�&0'���%39$6�������IRU�/636'�DQG������IRU�&0'���1&9$6�
(1.93 for LSPSD and 1.74 for CMD) did not show any statistically 

VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WZR�JURXSV��5LVH�LQ�&53��PJ�G/��
on postoperative day 1 and day 3(57.9and 45.3 respectively for 

LSPSD and 38.7 and 57.4 for CMD) and CPK MM (IU/L)(214 and 

222 respectively for LSPSD and 293 and 282 for CMD) also did 

QRW�VKRZ�DQ\�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�
Discussion: LSPSD provides wide exposure for decompression 

in LCS while preserving the musculoligamentous attachments 

of the posterior elements. However, whether this theoretical 

advantage translates to a better functional outcome is not 

FRQFOXVLYHO\� SURYHQ�� 7KLV� VWXG\� GLG� QRW� ¿QG� DQ\� VWDWLVWLFDOO\�
VLJQL¿FDQW� GLIIHUHQFH� LQ� WKH� IXQFWLRQDO� RXWFRPH� RU� HOHYDWLRQ� RI�
markers of muscle damage between these two groups.

Conclusion: Lumbar spinous process splitting decompression 

provides wide exposure for decompression in lumbar canal 

stenosis with comparable results to that of conventional midline 

decompression.
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posterior or combined anterior/posterior instrumented fusion 

of the entire lumbar spine. All patients also completed a 3-item 

VDWLVIDFWLRQ� TXHVWLRQQDLUH� DW� ¿QDO� IROORZ�XS�� &RPSDULVRQV�
between pre- and post-operative scores were made with a paired 

t-test.

Results��7KHUH�ZDV�D�QRQ�VLJQL¿FDQW�WUHQG�WRZDUG�DQ increase in 

stiffness related limitations in activities of daily living as measured 

by LSDI score from preoperatively to 2-year postoperatively of 

6.47% (95%CI (-)6.13%-17.47%, p=0.2909). At 2 year follow-

XS��������������IHOW�WKDW�WKHLU�VWLIIQHVV�UHSUHVHQWHG�D�³VLJQL¿FDQW�
impact on their life and overall activity level”. 100% (14/14), stated 

they would undergo surgery again, and 93% (13/14 responders) 

felt that the limitations due to stiffness were “a satisfactory trade-

off” for increased function and decreased pain after surgery.

Conclusions: After two years, patients undergoing instrumented 

fusion of the entire lumbar spine for adult spinal deformity report 

VOLJKWO\� LQFUHDVHG�GLI¿FXOWLHV�ZLWK�FHUWDLQ�$'/¶V�GXH� WR�VWLIIQHVV�
when compared to preoperative values. The majority of patients 

studied, however, indicated that this increase in stiffness related 

disability was an acceptable trade-off for the decreased pain and 

overall increase in function obtained through surgery and would 

undergo surgery again.

SP38

NOVEL AND MINIMALLY INVASIVE INTERVENTION FOR 
LOW BACK PAIN ASSOCIATED WITH DEGENERATIVE 
LUMBAR SCOLIOSIS IN THE ELDERLY
Yamada K., Fujimoto Y., Takata H., Hashimoto T., Shimizu R., 
Sumiyoshi N., Takazawa A.
Dept. of Orthopaedics, Hiroshima General Hospital, Hiroshima, 
Japan

Introduction: The cause of low back pain (LBP) in degenerative 
lumbar scoliosis (DLS) is unclear. We speculated that vertebral 
bone marrow lesions adjacent to vertebral endplates on MRI are 
strongly correlated with the presence of LBP associated with 
DLS in the elderly. We performed a novel surgical intervention: 
percutaneous transpedicular intervertebral vacuum PMMA 
injection (PIPI). The aim of this study is to compare the clinical 
outcome of PIPI and non-surgical treatment for LBP associated 
with DLS in the elderly.
Materials and Methods: 95 patients (mean 76 years) with 
vertebral bone marrow lesions associated with painful DLS 
underwent PIPI. The mean follow-up period was 22 months. As a 
control, 40 patients (mean 75 years) with painful DLS were treated 
non-surgically for 6 months. PIPI was performed under bi-plane 
ÀXRURVFRSLF�JXLGDQFH�DQG�JHQHUDO�DQHVWKHVLD��$����JDXJH�ERQH�
needle was inserted into the intervertebral vacuum through a 
percutaneous and transpedicular approach. After vacuumography, 
RSDFL¿HG�300$�ZDV�LQMHFWHG�LQWR�WKH�LQWHUYHUWHEUDO�YDFXXP�FDYLW\��
The outcomes were evaluated using the Oswestry Disability Index 
�2',���������DQG�YLVXDO�DQDORJ�VFDOH��9$6���±����
Results: %HIRUH�3,3,�� WKH�PHDQ�9$6�DQG�2',� VFRUHV�ZHUH�����
DQG�����&RPSDUHG�ZLWK�WKDW�EHIRUH�3,3,��WKH�PHDQ�9$6�DQG�2',�
ZHUH�VLJQL¿FDQW�LPSURYHG�LQ�WKH�LQLWLDO���PRQWK�����������S���������
and good results were maintained 3 years following PIPI (4.9; 
38, p<0.001). Systematic MRI showed improvement of vertebral 
bone marrow lesions in 68% of subjects at 1 year and in 86% 
at 2 years following PIPI. In non-surgically treated patients, the 
PHDQ�9$6�DQG�2',�GLG�QRW�LPSURYH���PRQWKV�IROORZLQJ�V\VWHPDWLF�
conservative treatments (8.4; 52) compared with those before 
treatment (8.8; 56). The vertebral bone marrow lesions did not 
improve 6 months following non-surgical treatments.
Conclusion: LBP improve immediately after PIPI compared with 
non-surgical treatments. PIPI could be a novel and minimally 
invasive intervention for LBP associated with DLS in the elderly.

surgery constituted that performed on the same level as the 

LQLWLDO� VXUJHU\�� DV� LGHQWL¿HG� IURP� SDWLHQWV¶� UHSRUWV�� WKH� KRVSLWDO�
information system, and our Outcomes database. 

Results: 21/259 (8.1%) patients underwent same-segment re-

operation; their baseline clinical data did not differ from that of 

the no repeat surgery group, although they tended (p=0.053-

0.07) to have slightly worse back pain levels and COMI values. 

7KH�UHSHDW�VXUJHU\�JURXS�ZDV�VLJQL¿FDQWO\�\RXQJHU����������\��
than the no repeat group (72.4±9.9y). The % repeat surgeries 

were 10.7% for patients graded ASA1, 9.2% for ASA2, 6.8% for 

ASA3 and 0% for ASA4. Of those with repeat surgery, 48% had 

undergone hemilaminectomy/laminectomy at the index surgery; 

in those with no repeat surgery, it was 31% (p=0.11). Most 

UHYLVLRQ�VXUJHULHV�������ZHUH�SHUIRUPHG�LQ�WKH�¿UVW���PR�DIWHU�
the initial surgery. 

Discussion: The incidence of repeat surgery 5y after simple 

lumbar decompression was low (8.1%) and decreased with 

age and more severe comorbidity. It increased slightly with 

laminectomy or hemilaminectomy. Following a peak incidence in 

WKH�¿UVW����PR�� LW� WKHQ�GHFOLQHG�DQG� UHPDLQHG� ORZ��7KH�KLJKHU�
rates of revision previously reported in the literature may relate to 

the use of different inclusion criteria: fusion at the index operation, 

patients with previous surgery, cases with further surgery done 

DW�D�GLIIHUHQW�OHYHO�RI�WKH�OXPEDU�VSLQH�DUH�DOO�OLNHO\�WR�LQÀXHQFH�
reported revision rates.

Conclusion: Simple decompression for lumbar spinal stenosis 

in selected patients provides a good long-term outcome with 

infrequent need for further surgery at the same segment.

SP37

PATIENTS PERCEIVE INCREASED LIMITATIONS IN ADLS 
DUE TO LUMBAR SPINAL STIFFNESS FOLLOWING 
INSTRUMENTED ARTHRODESIS OF THE ENTIRE LUMBAR 
SPINE
Hiratzka J.R., Hiratzka S.L., Volpi J., Hart R.A.
Dept. of Orthopaedics, OHSU, Portland, USA

Background: Increasing numbers of patients are undergoing 

lumbar spine arthrodesis for adult spinal deformity in the United 

States. While these surgeries are often successful in relieving pain 

and correcting deformity, an intended goal of these procedures is 

a loss of lumbar range of motion. This motion loss may potentially 

OHDG� WR� GLI¿FXOWLHV� LQ� DFWLYLWLHV� RI� GDLO\� OLYLQJ� �$'/¶V�� GHVSLWH�
improvements in pain and spinal alignment. Previous studies 

have validated a 10 question survey (Lumbar Spine Disability 

Index, LSDI) and found that limitations in ADL’s resulting from 

stiffness track separately from Oswestry Disability Index scores

in lumbar spine fusion patients. To date no prospective studies 

have been carried out to assess how patients perceive functional 

limitations due to stiffness following extended lumbar arthrodesis 

for adult spinal deformity.

Purpose: To determine adverse functional impact of spinal 

stiffness after fusions of the entire lumbar spine for adult spinal 

deformity.

Study Design: Prospective cohort study.

Patient Sample: 16 consecutive adult deformity patients 

undergoing 5- or more levels of posterior instrumented lumbar 

fusion at a single center.

Outcome Measures: Lumbar Spine Disability Index (LSDI).

Methods: The LSDI, SF-36 and ODI were administered pre-

operatively and at 2-year follow-up to patients undergoing 
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Results: Spondylolisthesis accounted for the largest proportion 
of the fusions (32.1%), followed by degenerative disc disease 
(31.0%), stenosis (20.4%), herniated disc (13.5%) and scoliosis 
(3.0%). Complications within 90 days occurred in 4.8% of 
patients, and 2.2% had a reoperation. Surgeon factors account 
for 45% and 75% of the variation in hospital complication and 
reoperation rates, respectively. Operative features accounted 
for 37% and 19% of the variation in surgeons’ complication and 
reoperation rates, respectively.
Discussion: Quality improvement efforts that focus on 
surgeons’ discretionary use of operative features may be more 
important than those that target hospitals. However, uncertainty 
VXUURXQGLQJ� HVWLPDWHV� RI� VDIHW\� PDNHV� SUR¿OLQJ� LQGLYLGXDO�
surgeons challenging. At a policy level, the question is whether 
collective interventions based on surgeon level safety data, with 
this known imprecision, will lead to better care. 
Conclusion: Data on complications and repeat surgery may be 
useful to inform policies that aim at making spinal fusion safer.

SP41

DIAGNOSES ASSOCIATED WITH LUMBAR FUSION 
SURGERY IN THE ELDERLY U.S. POPULATION FROM 2000-
2008
Tosteson A.1, Martin B.1, Mirza S.1, Deyo R.2, Lurie J.1, Tosteson T.1
1Dartmouth Medical School, Lebanon; 2Dept. of Family Medicine 
and Internal Medicine, Oregon Health Sciences University, 
Portland, USA

Introduction/Aim: Evidence of effectiveness of lumbar fusion 
for treating spondylolisthesis has grown in the past decade; 
however, fusion for axial back pain remains controversial.  It is 
not known how indications for this procedure have changed.  We 
describe recent trends in the rates and volume of lumbar fusion 
surgery by diagnosis for the U.S. elderly population.
Materials and Methods: Analysis of administrative claims 
IRU� IHH�IRU�VHUYLFH� 0HGLFDUH� EHQH¿FLDULHV� DJHG� ���� ZDV�
undertaken to identify lumbar fusion surgeries with exclusions 
made for fracture, spinal cord injury, congenital/ other anomaly, 
LQÀDPPDWRU\� VSRQG\ORSDWK\�� RVWHRSRURVLV�� DQG� SUHYLRXV� VSLQH�
surgery. Age- and sex-adjusted rates per 100,000 for the U.S. 
Census resident population over age 65 years were estimated 
by diagnosis in 2000 and 2008. Hierarchical diagnoses were 
GH¿QHG�IURP�PRVW�WR�OHDVW�VSHFL¿F�DV�VFROLRVLV��VSRQG\OROLVWKHVLV��
stenosis, herniated disc, and axial back pain and the distribution 
of cases by diagnosis was estimated in each year.
Results: The overall rate of lumbar fusion surgery increased 
from 49.5 (95%CI: 48.7, 50.2) to 91.7 (90.7, 92.6) per 100,000 
ZLWK��������DQG��������VXUJHULHV� LGHQWL¿HG� LQ������DQG�������
respectively. The absolute rate change was largest for back pain 
�������� IROORZHG� E\� VSRQG\OROLVWKHVLV� �������� VWHQRVLV� ��������
KHUQLDWHG�GLVF���������DQG�VFROLRVLV���������%DFN�SDLQ�DFFRXQWHG�
for 23.4% of case volume in 2000, and this increased to 31.6% 
in 2008. In contrast, stenosis accounted for 37.1% of cases in 
2000 and 27.7% in 2008, while volumes remained stable for 
spondylolisthesis (~24%) and herniated disc (~13%).
Discussion: Rates of lumbar fusion surgery increased for all 
GLDJQRVHV�� EXW� ZHUH� ODUJHVW� IRU� WKH� OHDVW� VSHFL¿F� GLDJQRVLV��
Controversy over the effectiveness of fusion surgery for those 
ZLWK�EDFN�SDLQ�LQ�WKH�DEVHQFH�RI�D�PRUH�VSHFL¿F�GLDJQRVLV�UDLVHV�
concerns regarding the appropriateness of these operations. 
Conclusion: Axial back pain diagnoses accounted for the largest 
increase in lumbar fusion surgery in the US Medicare population. 

SP39

WILTSE VERSUS MIDLINE APPROACH FOR 
DECOMPRESSION AND FUSION OF THE DEGENERATIVE 
LUMBAR SPINE - A PROSPECTIVE COHORT COMPARISON
Street J., Wang Z., Batke J., Fisher C.
Combined Neurosurgical and Orthopedic Spine Program, 
University of British Columbia, Vancouver, Canada

Background: The Wiltse bilateral muscle splitting approach 
represents an alternative to traditional midline approach to the 
lumbar spine for decompression and fusion of degenerative 
conditions.
Hypothesis: When comparing Wiltse to midline approaches our 
primary null hypothesis was that there is no difference in rates 
of surgical site infection (SSI). The secondary null hypothesis 
was that there would be no difference in the rates of secondary 
surgery within. 
Methods: %HWZHHQ�-XO\������DQG�-XQH������ZH�LGHQWL¿HG�����
Wiltse cases and 53 midline cases of single or two level lumbar 
fusion, matched for age, gender, co-morbidities, number of levels 
fused and history of previous surgery. There was a minimum of 
3-year follow-up and statistical analysis was performed using 
Fishers exact test and one sided p values.
Results: Mean age (p=0.02), length of hospital stay (p=0.008) 
DQG�LQWUD�RSHUDWLYH�EORRG�ORVV��S��������ZHUH�VLJQL¿FDQWO\�ORZHU�
in the Wiltse group. There was no difference in the mean length 
of the surgical procedure (p=0.689).  In the Wiltse group there 
was a greater use of bone graft alternatives, in particular BMP 
(p=0.005). The rate of SSI was 1.9% Wiltse versus 7.5% Midline 
(p=0.11). The rate of second surgery within 3 years was higher 
in the Midline group (p=0.025). Delayed wound complication 
(23 vs 0%) and adjacent segment failure (10% vs 0%) higher in 
the Midline group, while pseudarthrosis was higher in the Wiltse 
group (25% vs 7%).
Conclusions: The Wiltse approach is a viable alternative for 1 or 
2 level lumbar arthrodesis with lower rates of SSI and lower blood 
loss. Secondary surgery for junctional failure is less common, but 
pseudarthrosis is more common.

SP40
HOSPITAL AND SURGEON VARIATION IN COMPLICATIONS 
AND REPEAT SURGERY FOLLOWING LUMBAR FUSION 
FOR COMMON DEGENERATIVE DIAGNOSES
Martin B.I.1, Mirza S.K.1, Franklin G.M.2, Lurie J.D.1, MacKenzie 
T.1, Deyo R.A.3

1Dept. of Orthopaedics, Dartmouth Medical School, Hanover, 
New Hampshire; 2Dept. of Labor & Industries, University of 
Washington State, Olympia, Washington; 3Dept. of Family 
Medicine, Oregon Health & Science University, Portland, USA

Introduction/Aims: Empirical performance data for 
postoperative complications and repeat surgery following 
lumbar fusion for common diagnoses have not been examined 
across hospitals and surgeons. We sought to examine how the 
choice of instrumentation, number of levels fused, use of bone 
PRUSKRJHQHWLF� SURWHLQ�� DQG� VXUJLFDO� DSSURDFK� LQÀXHQFH� WKH�
variation in the rates of complications and repeat surgery.
Materials and Methods: :H�LGHQWL¿HG�DGXOWV��PHDQ�DJH����\HDUV��
60% female) undergoing an initial inpatient lumbar fusion surgery 
in Washington State from 2004-2007 for degenerative conditions 
ZLWKRXW�VLJQL¿FDQW�FRPRUELGLW\��Q� ���������:H�LGHQWL¿HG�ZKHWKHU�
or not each patient had a subsequent spine operation, device 
complications, wound problem, life-threatening complication, or 
died within 90 days of the index procedure. Logistic regression 
models with hospital and surgeon random effects were used to 
examine the variation in the rates of complications and repeat 
surgery, controlling for patient characteristics and comorbidity.
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osseous defects in the endplates was measured from the CT 
exams and the changes that occur adjacent to the endplates 
were assessed from the MRI exams. In addition, previously 
validated clinical outcome assessments were collected at each 
time-point. Descriptive statistics were used to describe endplate 
defect size and logistic regression and analysis of variance 
was used to identify potential associations between endplate 
and vertebral body changes and clinical outcomesResults:
Approximately 14% of the endplates had osseous defects 
(Schmorl’s nodes) prior to surgery, this increased to 24% in the 
endplate on the inferior side of the treated disc and almost 43% 
of endplates superior to the treated disc. This change occurred 
ZLWKLQ� WKH� ¿UVW� \HDU� DQG� UHPDLQHG� UHODWLYHO\� FRQVWDQW� RYHU� WKH�
next few years. New defects tended to occur toward the posterior 
aspects of the endplates and tended to be somewhat larger than 
lesions measured at PreOp. Disc signal intensity worsened and 
disc height decreased following surgery. New Modic changes 
were also observed. None of these changes appeared to 
KDYH� D� VLJQL¿FDQW� DVVRFLDWLRQ� ZLWK� ZKHWKHU� RU� QRW� WKH� SDWLHQW�
DFKLHYHG�FOLQLFDOO\�VLJQL¿FDQW�LPSURYHPHQWV�LQ�RXWFRPH�VFRUHV�
Conclusion: Although this study has several limitations, it 
nevertheless provides evidence that osseous defects in the 
endplates at the level of a lumbar discectomy may be a relatively 
FRPPRQ� ¿QGLQJ� IROORZLQJ� VXUJHU\�� DORQJ�ZLWK� GLVF� KHLJKW� ORVV��
loss of disc signal intensity, and Modic changes. The clinical 
VLJQL¿FDQFH�RI�WKHVH�LPDJLQJ�¿QGLQJV�FRXOG�QRW�EH�LGHQWL¿HG�LQ�
this study.

SP44

SURGICAL TECHNIQUES FOR SCIATICA DUE TO
HERNIATED DISC: A SYSTEMATIC REVIEW
Jacobs W.C.H.1, Arts M.P.2, van Tulder M.3,4, Rubinstein S.M.4,
van Middelkoop M.5, Ostelo R.W.3,4, Verhagen A.5, Koes B.W.5,
Peul W.C.1,2

1Dept. of Neurosurgery, Leiden University Medical center, Leiden; 
2Dept. of Neurosurgery, Medical Center Haaglanden, The Hague; 
3Dept. of Health Sciences and EMGO+ Institute for Health and 
Care Research, VU University Amsterdam, Amsterdam; 
4Dept. of Epidemiology and Biostatistics, EMGO+ Institute 
for Health and Care Research, VU University Amsterdam, 
Amsterdam;
5Dept. of General Practice, Erasmus MC, University Medical 
Center, Rotterdam, The Netherlands

Introduction/Aim:�'LVF�KHUQLDWLRQ�ZLWK�VFLDWLFD�DFFRXQWV�IRU�¿YH�
percent of low-back disorders but is one of the most common 
reasons for spine surgery. The goal of this study was to update 
the 2007 Cochrane review on the effect of surgery for sciatica 
due to disc herniation.
Materials and Methods: A comprehensive search in CENTRAL, 
MEDLINE, EMBASE, CINAHL, PEDRO, and ICL databases 
was conducted. Reference lists and citation tracking results 
were also checked. Only randomized controlled trials of surgical 
interventions for sciatica due to disc herniation were included, 
excluding comparisons on chemonucleolysis, prevention of 
scar tissue and conservative treatment. Two review authors 
independently selected and assessed the risk of bias. Quality of 
evidence was evaluated by GRADE.
Results: Sixteen studies were included, of which four had a 
low risk of bias. Studies showed that microscopic discectomy 
compared to open discectomy results in a longer operation time 
of 12 minutes (95% CI 2 to 22) and shorter incision of 24 mm 
�������WR������ZLWK�D�����PP������&,�����WR������ORZHU�9$6�OHJ�
SDLQ�ZLWK�D�PRGHUDWH�TXDOLW\�RI�HYLGHQFH��7KHUH�ZHUH�FRQÀLFWLQJ�
results regarding tubular discectomy versus microscopic 
discectomy for back pain and surgical duration. There was a lack 
of studies on other minimally invasive techniques.
Discussion: Both clinical outcome and surgical morbidity did not 
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ADJACENT DISC DISEASE AND REVISION SURGERY 
FOLLOWING 360-DEGREE LUMBAR FUSION - A 10-YEARS 
PROSPECTIVE STUDY 
Garibo F.1, Maruenda J.I.1, Barrios C.2, Burgos J.3, Hevia E.4

1Dept. of Orthopedic Surgery, University Clinic Hospital, Valencia; 
2Institute for Research on Musculoskeletal Disorders, Valencia 
Catholic University, Valencia; 3Hospital Ramón y Cajal, Madrid; 
4Hospital La Fraternidad, Madrid, Spain

Introduction: Circumferential lumbar fusion has shown to be 
superior to isolated instrumented posterolateral fusion at short-
term outcome. However, few reports investigate long-term 
outcome, specially regarding the appearance of adjacent disc 
disease and the reintervention rate. 
Patients and Methods: A total of 73 patients underwent lumbar 
fusion involving one to three levels (from February 1998 to 
January 2000) within a prospective study. Autologous iliac bone 
graft was used for fusion supplementation in all cases. Patients 
were evaluated preoperatively, at 2.5 years follow-up and 10 years 
as after surgery with static and dynamic radiographic studies, 
CT scan and MRI. Analyzed parameters included the fusion rate, 
adjacent disc disease (ADD) and the reintervention rate. Patients 
ZHUH�DOVR�DQDO\]HG�ZLWK�WKH�2VZHVWU\�'LVDELOLW\�LQGH[��2',���9$V�
scores, and the patient self-satisfaction questionnaire. 
Results: At 2.5-year follow-up there was a decrease in pain 
DFFRUGLQJ�WR�9$V��IURP�����SUHRS�WR�����DYHUDJH�2',�VFRUH�ZDV�
30.5, an excellent and good self-satisfaction rate of 82.8%, and a 
100% radiologic fusion rate. None of the patients exhibited ADD 
at this time. There was only a single case of revision surgery 
because of pedicle screw malposition. At 10-years follow-up, 
fusion rate remains in 100%. Clinical outcome according to ODI 
�������DQG�9$V�VFRUHV�����VKRZHG�D�FOHDU�ZRUVHQLQJ��([FHOOHQW�
and good self-satisfaction rate decreases to 41.1%. ADD was 
detected in 37 cases (50.7%). The clinical worsening of ADD 
patients conducted to new surgical treatment in 18 of these 
cases (24.6% of the total series). 
Conclusion: Circumferential lumbar fusion provides high fusion 
rate although this factor had no relationship to long-term clinical 
status. From 2.5-year to 10-year follow-up outcome worsened 
VLJQL¿FDQWO\��'XH�WR�WKH�KLJK�RFFXUUHQFH�RI�$''��WKH�LQGLFDWLRQV�
for 360-degree lumbar fusion should be revised, being stricter 
when selecting patients. Extreme rigid fusions such as the 
circumferential fusion technique deserve therefore a certain 
criticism.

SP43

ENDPLATE DEFECTS FOLLOWING LUMBAR DISCECTOMY: 
A PROSPECTIVE STUDY
Weiner B.K., Hipp J., Fernandez-Moure J., Tasciotti E.
Division of Spine Surgery, The Methodist Hospital Research 
Institute, Houston, USA

Background: Lumbar discectomies are a very common 
procedure with generally good clinical outcomes. Some patients 
will experience post-operative back pain and the potential 
sources for that pain are poorly understood. One potential source 
is the vertebral endplates which are known to be innervated and 
can be damaged by a disc herniation or by the decompressive 
surgery. The goal of this study was to document the changes that 
occur in lumbar endplates following discectomies and to assess 
associations between endplate changes and clinical outcomes.
Methods: The changes that can occur in lumbar endplates 
following single-level discectomy were assessed from X-rays, 
CT and MRI exams preoperatively and at yearly intervals up to 
5 years following discectomy surgery. At least partial data were 
available for 260 endplates in 137 patients. The geometry of 
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VOLUMETRIC CHANGES OF LUMBAR INTERVERTEBRAL 
DISC HERNIATION IN NON-OPERATIVE PATIENTS
Seo J.Y.1, Ha K.Y.2, Nam K.W.1, Choi S.1, Seo K.B.1, Shin S.J.1,
Kim S.R.1

1Dept. of Orthopaedic Surgery, Jeju National University Hospital, 
Jeju; 2Dept. of Orthopaedic Surgery, Seoul St. Mary’s Hospital, 
The Catholic University of Korea, Seoul, Korea

Introduction: To investigate the volumetric changes of lumbar 
intervertebral disc herniation in non-operative patients.
Materials and Methods: Clinical outcomes and magnetic 
resonance images (MRI) of 34 patients with symptomatic lumbar 
herniated nucleus pulposus (HNP), treated conservatively, 
were analyzed. The mean period from the baseline to follow-
up MRI was 22.6±16.3 months. The volume of HNP (mm3)
DQG� WKH� GHJUHH� RI� +13� PLJUDWLRQ� �.RPRUL� FODVVL¿FDWLRQ�
were analyzed. Morphologic changes on MRI fell into four 
categories (disappearance, marked decrease, slight decrease, 
QR� FKDQJH�� ZLWK� +13� FODVVL¿HG� LQWR� WKUHH� W\SHV� �SURWUXGHG��
extruded, sequestered) using T1-weighted sagittal images. 
7KH� VHTXHVWHUHG� GLVF� FODVVL¿HG� E\� WKH� H[WHQW� RI�PLJUDWLRQ� �WR�
proximal 1/3, middle 1/3, distal 1/3 of vertebral body height). The 
9LVXDO�$QDORJ�6FDOH��9$6��DQG�2VZHVWU\�'LVDELOLW\�,QGH[��2',��
were used to evaluate clinical outcomes.
Results:�6LJQL¿FDQW�UHVRUSWLRQ�RI�+13�ZDV�VKRZQ�DW�WKH�IROORZ�
up MRI. The mean initial mass was 1300.7±792.6mm3 and the 
mean follow-up mass was 826.9±536.0mm3. The mean mass 
change was 473.8±309.9mm3.  In type 1 HNP (intact PLL), 
the morphologic change shows slight decrease or no changes 
(14/16). In type 2 or type 3 HNP (ruptured PLL), herniated 
disc markedly decreased or disappeared (13/18). There was 
VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH��)LVKHU¶V�([DFW� WHVW��S ��������
Distally migrated sequestered HNP material were more resorbed 
than proximally migrated HNP (proximal 1/3, 60% resorption; 
middle 1/3, 75% resorption; distal 1/3, 86% resorption). 
However, clinical symptom alleviation was not correlated with 
HNP displacement and amount of resorption (p=0.323, p=603 
respectively). Radiating pain and back pain subsided during the 
follow-up period.
Discussion: Transligamentous extension of herniated disc 
materials through the ruptured PLL was important to its 
reduction in size. Disappearance of HNP was seen frequently in 
much more migration happened. 
Conclusion: Clinical outcome of conservative treatment to HNP 
was good. However, clinical outcome did not depend on the HNP 
migration and amount of resorption.

SP47

HOW FAST THE SENSORY SYMPTOMS, NUMBNESS, 
PARESTHESIA AND PAIN RESOLVES AFTER NERVE 
ROOT DECOMPRESSION – A PROSPECTIVE STUDY WITH 
PATIENT’S SELF-RECORDED PAIN DRAWING 
Sengupta D.K., Peung H.
Dept. of Orthopaedics, Biomechanics Laboratory, Dartmouth-
Hitchcock Medical Center, Lebanon, USA 

Introduction: Sensory symptoms of lumbar or cervical nerve 
root compression may include pain, paresthesia and numbness. 
These modalities may resolve following surgical decompression 
of a nerve root at a different rate, but this has never been reported 
in the literature. 
The goal of this study was to evaluate the rate of resolution of 
pain vs. paresthesia vs numbness following decompression of a 
nerve root from patients’ self recorded pain drawing.
Methods: 65 patients (30M, 35F) with cervical (n=23) or lumbar 
(n=42) radiculopathy, improved from neurologic symptoms 

differ beyond clinical relevance between surgical techniques. 
Conclusion: From the current published clinical trials, few 
conclusions can be drawn due to limited amount and quality of 
evidence and those differences that were found are clinically 
LQVLJQL¿FDQW�
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HOSPITAL AND SURGEON VARIATION IN REPEAT 
SURGERY RATES FOLLOWING DECOMPRESSION FOR 
HERNIATED DISC
Martin B.I.1, Mirza S.K.1, Flum D.R.2, Wickizer T.3, Heagerty P.J.4,
Lenkoski A.F.5, Deyo R.A.6

1Dept. of Orthopaedics, Dartmouth Medical School, Hanover, 
New Hampshire; 2Dept. of Surgery, University of Washington, 
Seattle, Washington; 3College of Public Health, Ohio State 
University, Columbus, Ohio; 4Dept. of Biostatistics, University of 
Washington, Seattle, Washington, USA; 5Heidelberg University, 
Heidelberg, Germany; 6Oregon Health & Science University, 
Portland, Oregon, USA

Introduction/Aims: Repeat lumbar spine surgery is generally an 
undesirable outcome. However, little is known about variation in 
reoperation rates, which may be due to patient characteristics, 
disease severity, hospital characteristics, or surgeon-related 
factors. We examined hospital and surgeon variation in 
reoperation rates following lumbar herniated disc surgery in 
relation to published benchmarks.
Materials and Methods: We used a Washington State 
KRVSLWDO�GLVFKDUJH�UHJLVWU\� WR� LGHQWL¿HG�DGXOWV�ZKR�UHFHLYHG�DQ�
initial inpatient lumbar decompression for herniated disc from 
1997- 2007. We performed a mixed-effect logistic regression, 
controlling for patient age, sex, insurance, and comorbidity, to 
examine the hospital and surgeon variation in reoperation rates 
within 90 days, 1- and 4-years.
Results: Our cohort included 29,529 patients with a mean age 
of 47.5 years, 61% privately insured, 40.7% female, and 15% 
having any comorbidity. The adjusted mean rate of reoperation 
among surgeons were 1.9% at 90-days (95%CI 1.4 - 2.4), 6.1% 
at 1-year (95%CI 4.8% - 7.7%), and 13.2% at 4-years (95%CI 
11.3% - 15.5%). Multilevel random-effect models suggested that 
variation across surgeons was greater than that of hospitals, and 
that this effect increased with longer surveillance.
Discussion: We observed a marked variation in reoperation 
rates among surgeons and among hospitals for a primary lumbar 
discectomy, a relatively simple spinal surgery. Substantial 
variation persisted after adjustments for were made for patient 
demographics, insurance and comorbidity, suggesting uncertainty 
about indications for repeat surgery, variations in perioperative 
care, or variations in quality of care.
Conclusion: Quality measures based on empirical performance 
data may help patients make better choices about whether and 
where to have surgery. Data on reoperation rates may help 
patients to be better informed of the risks, and to guide policies 
to make spinal surgery safer and its effects more durable.
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OUTCOME OF TREATMENT OF POST-OPERATIVE 
SPINE SURGICAL SITE INFECTIONS: PREDICTORS OF 
TREATMENT SUCCESS AND FAILURE
Maruo K.1, Berven S.1, Hu S.1, Deviren V.1, Ames C.2, Mummaneni P.2,
Chou D.2, Takemoto S.1

1Dept. of Orthopaedic Surgery, UC San Francisco, San Francisco; 
2Dept. of Neurosurgery, UC San Francisco, San Francisco, USA

Introduction/Aim: Surgical site infection (SSI) is an important 
complication after spine surgery. The management of SSI is 
FKDUDFWHUL]HG�E\�VLJQL¿FDQW�YDULDELOLW\�DQG�WKHUH�LV�OLWWOH�JXLGDQFH�
regarding an evidence-based approach. The purpose of this 
paper is to report the treatment and outcome of 225 SSIs, and to 
identify risk factors associated with treatment failure.
Patients and Methods: Retrospective study of consecutive 
spine surgeries between July 2005 and July 2010 were studied 
UHWURVSHFWLYHO\�� 7UHDWPHQW� VXFFHVV� ZDV� GH¿QHG� DV� UHVROXWLRQ�
within 90 days with at least one year with no further surgeries. 
Treatment failure included delayed resolution (>90 days 
treatment), persistence (implant removal/reimplantation), or 
death. Fisher’s exact or X2 test and logistic regression were used 
WR�LGHQWLI\�VLJQL¿FDQW�DVVRFLDWLRQV��
Results: ���� VXUJLFDO� VLWH� LQIHFWLRQV�ZHUH� LGHQWL¿HG��0LFURELDO�
distribution of 222 cultured cases: 44% Staphylococcus 
aureus (28% MSSA, 16% MRSA), 35% polymicrobial, 27% 
Staphylococcus epidermidis, 16% Enterococcus, 10% E coli, 7% 
P acnes, 5% Pseudomonas, 5% Enterobacter, 3% Fungi, and 
3% culture negative. Early resolution was achieved in 92% of 
50 non-instrumented cases and 73% of 147 instrumented cases. 
A total of 43 cases had treatment failure including patients with 
ongoing infection after 90 days of treatment (23 cases), the need 
to remove and/or implants (15 cases), and death due to sepsis 
(5 cases). Risk factors for treatment failure included late infection 
�¿UVW�GHWHFWHG�PRUH�WKDQ����GD\V�DIWHU��������IXVLRQ�ZLWK�¿[DWLRQ�
to ilium (67%), poly microbial (68%), > 6 spine levels (67%), 
instrumented (73%) and P acnes (43%). Multivariate regression 
UHYHDOHG� ODWH� LQIHFWLRQ� �3�  � ������� ZDV� WKH� PRVW� VLJQL¿FDQW�
independent risk factor associated with treatment failure. 
Conclusion: Post-operative spine infections were treated 
with aggressive surgical debridement and antibiotic therapy. 
6XSHU¿FLDO� LQIHFWLRQ��VKRUW� IXVLRQ�DQG�066$�ZHUH�SUHGLFWRUV�RI�
early resolution. High rates of treatment failure occurred in cases 
with late infection, long instrumented fusions, poly microbial 
infections, and P acnes. Removal of implants and direct or staged 
reimplantation may be a useful strategy in cases with high risk of 
treatment failure.

SP50

DID THE PATHOGEN IDENTIFICATION CONTRIBUTE TO THE 
TREATMENT COURSE IN THE PYOGENIC SPONDYLITIS?
Hashizume H., Yamada H., Minamide H., Nakagawa Y., Nishi H., 
Kawai M., Iwasaki H., Tsutsui S., Endo T., Ishimoto Y., Nagata K.,
Yoshida M.
Dept. of Orthopaedic Surgery, Wakayama Medical University, 
Wakayama, Japan

Introduction: An antibiotics administration is the principle of the 
pyogenic spodylitis (PS) treatment. It is assumed that pathogen-
XQNQRZQ� FDVHV� DUH� GLI¿FXOW� WR� EH� WUHDWHG�ZKLOH� WKH� SDWKRJHQ�
LGHQWL¿HG� FDVHV� DUH� HDV\�� 7KH� SXUSRVH� RI� WKLV� VWXG\� LV� WR�
LQYHVWLJDWH�ZKHWKHU�WKH�SDWKRJHQ�LGHQWL¿FDWLRQ�FRQWULEXWHG�WR�WKH�
treatment course of the pyogenic spondylitis in the last decade. 
Methods: A total of sixty-six PS cases (excluding the surgical site 
infection) from 2001 to 2010 were retrospectively investigated. 
All cases were subjected to a needle biopsy and/or a blood 
FXOWXUH��7KH�FOLQLFDO�SUR¿OH�DQG�WKH�WLPH�FRXUVH�RI�WKH�WUHDWPHQW�

IROORZLQJ�GHFRPSUHVVLRQ�VXUJHU\��7KH�PRWRU�GH¿FLW�UHFRYHU\�ZDV�
UHFRUGHG�E\�WKH�WUHDWLQJ�SK\VLFLDQ��EXW�WKH�VHQVRU\�GH¿FLWV�ZHUH�
recorded by the patients themselves in a pain drawing before 
surgery and periodically until 1 year follow-up. The pain drawing 
was recorded by the patients on a touch-screen computer, which 
digitally recorded the intensity and distribution of different sensory 
modalities using different colors. 
Results: The pain (burning, stabbing or aching) component of the 
sensory symptom improved sharply, soon after surgery, and the 
maximum improvement was recorded as early as 6 weeks post-
RS��3DLQ�UHOLHI�GLG�QRW�VLJQL¿FDQWO\�FKDQJH�GXULQJ�WKH�VXEVHTXHQW�
visits until 1 yr follow-up.
Paresthesia (tingling, pins and needles etc.) improved gradually 
during the 6 weeks and 12 weeks follow-up and reached a 
plateau at 6 month after surgery.
Numbness improved much slowly, and continued to improve at 
a slow but steady pace until 1 year, and did not reach a plateau 
even at 1 year.
Conclusion:�7KLV�LV�WKH�¿UVW�VWXG\��XVLQJ�SDWLHQWV�VHOI�UHFRUGHG�
data that indicate the pain improves soon after nerve root 
decompression, reaching maximum pain relief at 6 weeks. 
Paresthesia make a slow improvement over months, and the 
numbness improves at a much slower pace, and continue to 
improve even beyond 1 year.
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PREVALENCE OF GUTTMAN ERROR IN PF SCORES IN THE 
SPORT IDH COHORT
Spratt K.F.
Dept. of Orthopaedics, Dartmouth Medical School, Hanover, USA

Aims: Many clinicians use patient reported HRQoL outcomes 
to inform practice. Although many instruments are considered 
reliable and valid for use in clinical research, there is little evidence 
for the reliability and validity of these scores when applied at the 
patient level. The aim of this study was to estimate the prevalence 
of Serious Guttman Error (SGE) on SF36 PF subscale in the 
SPORT intervertebral herniated disc (IDH) cohort.
Methods: The PF scale has 10 items each scored on a 3-point 
limitation scale. GE for any unidimensional scale is determined 
E\��RUGHULQJ�WKH�LWHPV�E\�GLI¿FXOW\��LGHQWLI\LQJ�DOO�GLVRUGLQDO�LWHP�
SDLUV±L�H���ZKHQ�OHVV�GLI¿FXOW�LWHPV�KDYH�KLJKHU�OLPLWDWLRQ�UDWLQJV�
WKDQ� PRUH� GLI¿FXOW� LWHPV�� DQG� ZHLJKWLQJ� HDFK� GLVRUGLQDO� SDLU�
EDVHG�RQ�WKH�GLIIHUHQFHV�LQ�WKH�LWHP�SDLU�GLI¿FXOWLHV��6*(�LQ�WKLV�
VWXG\�ZDV�GH¿QHG�ZKHQ�REVHUYHG�*(�ZDV�PRUH�WKDQ�����RI�WKH�
possible error.    
Results: The IDH cohort had 925 patients with complete PF 
scores from baseline through 1-year follow-up. Mean age was 
53.7 years and 50.2% were female. Principal components 
DQDO\VLV�FRQ¿UPHG�WKH�3)�VFDOH�KDG�D�XQLGLPHQVLRQDO�VWUXFWXUH�
(1st and 2nd eigenvalues 6.02 and 0.99). The overall, SGE rate 
was 7.1%, with rates varying from 0% for PF scores of 0 and 100, 
to more than 11% for PF scores of 10, 15, 20, and 25. Rates were 
stable across baseline to 1-year assessment intervals.
Discussion: SGE suggests that a patient’s response pattern is 
inconsistent and, therefore, invalid, meaning that the score may 
not lead to a reasonable interpretation: use of invalid scores 
may result in inappropriate treatment choices that lead to worse 
outcomes and complications. 
Conclusion: When patient’s reports are used as a basis for 
informing treatment options, then electronic medical records 
capturing these data should be programmed to detect SGEs 
and reduce their likelihood. Careless errors may be averted by 
alerting the patients to check there responses. If SGEs persist, 
WKH\�VKRXOG�EH�ÀDJJHG�VR�WKDW�FOLQLFLDQV�DUH�DZDUH�WKDW�WKH�VFRUH�
may be invalid. 
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rotation (p=0.018) and lateral bending (0.030). During spine 

board placement and removal there was more motion in all three 

planes with log-rolling, although this did not reach statistical 

VLJQL¿FDQFH��'XULQJ� ODWHUDO� WKHUDS\� WKHUH�ZDV�VWDWLVWLFDOO\�PRUH�
motion in all planes with the log-roll and pillow placement 

technique (p<0.005). The total motion was decreased by 50% 

when using an alternative to log-roll technique throughout.

Discussion: Although it is unknown how much motion in the 

unstable spine is necessary to cause secondary neurologic injury, 

minimizing motion of the spinal column to an absolute minimal is 

desirable. We have demonstrated the angular motion incurred to 

the unstable thoracolumbar spine as experienced by the typical 

WUDXPD� SDWLHQW� IURP� WKH� ¿HOG� WR� SRVLWLRQLQJ� LQ� WKH� RSHUDWLQJ�
room using a best and most commonly used techniques. Each 

step along the way is additive and can result in catastrophic 

consequences for the patient. 

Conclusion: As previously reported, using the log-roll technique 

consistently results in unwanted motion at the injured spinal 

segment.
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HOW WELL DO ROLAND MORRIS SCORES REFLECT
THE ACTUAL PERFORMANCE ON FUNCTIONAL TESTS IN
PATIENTS WITH CHRONIC LBP?
Mannion A.F.1, Caporaso F.2, Pulkovski N.2, Sprott H.2

1Spine Center, Schulthess Klinik, Zurich; 2Dept. of Rheumatology 
and Institute of Physical Medicine, University Hospital Zurich, 
Switzerland

Introduction/Aim: Disability reported by patients with chronic LBP 

(cLBP) does not always relate well to performance in traditional 

physical tests of impairment (e.g. back strength, fatigability, etc.). 

Therefore tests using more “functional” activities that challenge for 

example trunk mobility and movement speed have been suggested 

as alternative “objective” outcome measures. We examined the 

relationship between self-reported disability and a battery of such 

functional tests. 

Materials and Methods: 37 patients with cLBP took part (45±12y; 

23f, 14m), 32 of which also underwent 9 weeks physiotherapy. Before 

and after therapy, the Roland Morris disability questionnaire (RM) was 

completed and a battery of 8 simple tests with previously documented 

UHOLDELOLW\�ZHUH�SHUIRUPHG��VWDLU�FOLPE��SURORQJHG�ÀH[LRQ��VWDQG�WR�ÀRRU��
OLIW�WHVW��VRFN�WHVW��UROO�XS�WHVW��SLFN�XS�WHVW��¿QJHUWLS�WR�ÀRRU�WHVW���
Results:�$W�EDVHOLQH��WKHUH�ZHUH�VLJQL¿FDQW�FRUUHODWLRQV�EHWZHHQ�WKH�
scores on the RM and each of the functional tests, ranging from r=0.33 

�VRFN�WHVW��WR�������¿QJHUWLS�WR�ÀRRU���S��������7KH�FRUUHODWLRQ�EHWZHHQ�
a sum index score for all tests and RM was r= 0.60 (p<0.001). The 

effect size (standardised response mean) for the change in RM score 

pre-treatment to post-treatment was 0.54; the corresponding value 

for the functional test index was 0.73. The correlation between the 

treatment change-scores for RM and the functional test index was 

0.55 (P=0.001). 

Discussion:� 7KHUH� ZHUH� VLJQL¿FDQW�� PRGHUDWHO\� KLJK� FRUUHODWLRQV�
between self-reported activity limitation and objectively-measured 

SHUIRUPDQFH��7KH�¿QJHUWLS� WR�ÀRRU� WHVW�GHOLYHUHG� WKH�PRVW�FOLQLFDOO\�
relevant information, as judged by its relationship with the RM scores. 

Conclusion: The test battery appears to provide a valid measure of 

activity limitation in patients with back pain and may be a useful tool to 

complement or substantiate self-report measures to assess treatment 

outcome after physiotherapy.

ZHUH�FRPSDUHG�EHWZHHQ� WKH�SDWKRJHQ�LGHQWL¿HG�FDVHV� �*URXS�
P, n=33) and the pathogen-unknown cases (Group N, n=33). A 
VLJQL¿FDQW�OHYHO�ZDV�VHW�DW�S �����
Results: 1R�VLJQL¿FDQW�GLIIHUHQFHV�ZHUH�IRXQG�EHWZHHQ�WKH�WZR�
groups in the age (P= 66.7 yrs, N=66.1 yrs), the proportion of 
the compromised host (P=60.6%, N=60.6%), the variety of the 
antibiotics (P=3.1drugs, N=3.0 drugs), the rate of the surgical 
intervention (N=43.2%, N=48.5%). The time to C-reactive protein 
(CRP) negative conversion from start of the treatment was also 
QRW�VLJQL¿FDQWO\�GLIIHUHQW�EHWZHHQ�WKH�WZR�JURXSV��3 �����GD\V��
1 ����� GD\V��� 7KH� LGHQWL¿HG� SDWKRJHQV� LQ� WKH� 3� JURXS� ZHUH�
S. aureus including MRSA (60.6%), S. epidermidis (12.1%), S.
pyogenes (12.1%), E. coli (6.1%) and others (9.1%). 
Discussion: The current results unexpectedly showed that the 
SDWKRJHQ�LGHQWL¿FDWLRQ�GLG�QRW�OHDG�WR�VKRUWHQLQJ�RI�WKH�WUHDWPHQW�
course in the last decade. One reason is that the empirical 
administration of the antibiotics succeeded to some extent 
because the major pathogens of the PS were Gram-positive 
cocci. Another reason may be that the administration method 
(quantity, the number of times, the administration interval) of 
DQWLELRWLFV�ZDV�QRW�DSSURSULDWH�HYHQ� LQ� WKH�SDWKRJHQ�LGHQWL¿HG�
cases. Antibiotics except anti-MRSA drugs were uniformly 
administrated twice a day and were easily changed to another 
drugs when the patients’ CRP did not show a response. This study 
GRHV�QRW�GHQ\�WKH�LPSRUWDQFH�RI�WKH�SDWKRJHQ�LGHQWL¿FDWLRQ��0RUH�
strict antibiotics administration based on the Pharmacokinetics/ 
Pharmacodynamics theory may improve the treatment course in 
the PS.
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TOTAL MOTION GENERATED IN THE UNSTABLE 
THORACOLUMBAR SPINE DURING MANAGEMENT OF 
THE TRAUMA PATIENT: A COMPARISON OF METHODS IN A 
CADAVER MODEL
Prasarn M.L.1, Zhou H.2, Horodyski M.B.3, Del Rossi G.4, Conrad B.P.3,
Rechtine G.R.4

1Dept. of Orthopaedics, University of Georgia, Columbia; 
2Dept. of Orthopaedics, University of Texas, Houston; 3Dept.
of Orthopaedics, University of Florida, Gainesville; 4Dept. of 
Orthopaedics, University of South Florida, Tampa, USA

Introduction: The proper pre-hospital and in-house management 

of patients with unstable spinal injuries is critical for prevention 

of secondary neurologic injury. We sought to analyze the amount 

of motion generated in the unstable thoracolumbar spine during 

various maneuvers and transfers that a trauma patient would 

W\SLFDOO\�EH�VXEMHFWHG�WR�SULRU�WR�GH¿QLWLYH�¿[DWLRQ�
Materials and Methods: Five fresh cadavers with surgically 

created unstable L1 burst fractures were tested. The amount of 

angular motion between the T12 and L2 vertebral segments was 

measured using a Fastrak, three-dimensional, electromagnetic 

PRWLRQ�DQDO\VLV�GHYLFH��3ROKHPXV�,QF���&ROFKHVWHU��97���$�WRWDO�
sequence of maneuvers and transfers were then performed that 

a patient would be expected to go through from the time of injury 

XQWLO� VXUJLFDO� ¿[DWLRQ�� 7KHVH� LQFOXGHG�� VSLQH� ERDUG� SODFHPHQW�
and removal, bed transfers, lateral therapy, and turning the 

patient prone onto the operating table. During each of these, we 

performed what we felt to be the best and most commonly used 

techniques for preventing undesirable motion at the injury level. 

Results: During the turn prone for surgery there was statistically 

more angular motion in each plane for manually turning the 

patient versus the Jackson table turn (p<0.05). Bed transfer using 

a spine board with log-roll technique resulted in more motion in 

DOO�WKUHH�SODQHV��DQG�WKLV�UHDFKHG�VWDWLVWLFDO�VLJQL¿FDQFH�IRU�D[LDO�
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1R�����VWDQGLQJ��LQ�WKDW�RUGHU��VKRZHG�VLJQL¿FDQW�YDULDWLRQV�EHWZHHQ�WKH�
two observers (kappa less than 0.5). We found that there are two main 
reasons for this variation, a) some of activities are not needed by the 
person even in his routine daily work, leading to speculative answer, b) 
diurnal variations in pain and subsequent activity restriction, requiring 
proper interpretation by the person asking questionnaire. 54% of patients 
opined that their work do not include lifting weights and hence they 
cannot accurately say how much weight they can lift, while 72 patients 
opined that their work do not require any traveling and hence it would 
EH� GLI¿FXOW� WR� JLYH� FRUUHFW� VFRUH� RQ� WKDW�� ,Q� RUGHU� WR� RYHUFRPH� WKHVH�
HUURUV�� ZH� VXJJHVW� FHUWDLQ�PRGL¿FDWLRQV�� EDVHG� RQ� UHJXODU� GHPDQGV�
of a working person in our country and include activities like bending 
IRUZDUGV�� VLWWLQJ� LQ� ÀRRU�� VTXDWWLQJ� DQG� ZDONLQJ� RQ� XQHYHQ� VXUIDFH��
7KHVH�QHZ�PRGL¿FDWLRQV�QHHG�WR�EH�WHVWHG�LQ�VXEVHTXHQW�VWXGLHV��
Conclusions: Oswestry disability index may not be suitable for 
developing countries like India in current form and may need certain 
PRGL¿FDWLRQV��
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EFFICACY OF PHYSICAL EXAMINATIONS TO DIAGNOSE 
EARLY-STAGE SPONDYLOLYSIS
Sugiura S.1, Nishikawa S.2,3,, Takashi S.1, Shiga T.4, Oyama K.4,
Suzuki Y.4, Aoki Y.2

1Dept. of Orthopaedic Surgery, Chiba Children’s Hospital, 
Chiba; 2Dept. of Orthopaedic Surgery, Toho University Sakura 
Medical Center, Sakurashi; 3Dept. of Orthopaedics, Nishikawa 
Orthopaedic Clinic, Sakurashi; 4Dept. of Rehabilitation, Nishikawa 
Orthopaedic Clinic, Sakurashi, Japan

Introduction: Magnetic resonance imaging (MRI) is useful for the early 
diagnosis of spondylolysis, even when spondylolysis is not detectable by 
plain X-ray. However, because of high cost, MRI cannot be utilized in all 
adolescent patients with low back pain. The purpose of this study was to 
investigate the usefulness of physical examinations as a screening test for 
early-stage spondylolysis.
Materials and Methods: Seventy-eight adolescent patients (mean age: 
14.4 years; range: 11-17 years; male: 55 female: 23) with low back pain, 
but no spondylolysis detected by X-ray, were included. All patients were 
evaluated by the following physical examinations, in which provocation 
of concordant pain is considered to be a positive result: percussion 
WHVW��RQ�VSLQRXV�SURFHVVHV���SHOYLF�ÀH[LRQ�WHVW��LQ�VXSLQH�SRVLWLRQ���DQG�
K\SHUH[WHQVLRQ�DQG�K\SHUÀH[LRQ�WHVWV��LQ�VWDQGLQJ�SRVLWLRQ���$OO�SDWLHQWV�
were also evaluated by MRI for diagnosing early-stage spondylolysis only 
detectable by MRI. To evaluate the usefulness of the tests, the sensitivity 
DQG�VSHFL¿FLW\�RI�HDFK�WHVW�ZHUH�LQYHVWLJDWHG�
Results:MRI showed that 51.3% of patients had early-stage spondylolysis. 
7KH�VHQVLWLYLW\�DQG�VSHFL¿FLW\��UHVSHFWLYHO\��RI�HDFK�WHVW�ZHUH��SHUFXVVLRQ�
WHVW���������������QHJDWLYH�UHVXOW�RI�SHOYLF�ÀH[LRQ�WHVW�����������������
K\SHUH[WHQVLRQ�WHVW�������������DQG�QHJDWLYH�UHVXOW�RI�K\SHUÀH[LRQ�WHVW�
������������7R�LPSURYH�VSHFL¿FLW\��ZH�LQYHVWLJDWHG�D�FRPELQDWLRQ�RI�WKH�
SHUFXVVLRQ�DQG�SHOYLF�ÀH[LRQ�WHVWV��7KH�VHQVLWLYLW\�DQG�VSHFL¿FLW\�RI�WKH�
combined test were 70% and 96.8%, respectively.
Conclusion: Pain provocation on hyperextension is generally recognized 
to be a physical sign of spondylolysis. However, our study showed 
H[WUHPHO\� ORZ� VSHFL¿FLW\� RI� WKH� K\SHUH[WHQVLRQ� WHVW�� VXJJHVWLQJ� WKDW� LW�
LV�QRW�XVHIXO�IRU�GLDJQRVLQJ�HDUO\�VWDJH�VSRQG\ORO\VLV��7KH�SHOYLF�ÀH[LRQ�
WHVW�DQG�SHUFXVVLRQ�WHVW�VKRZHG�UHODWLYHO\�KLJK�VHQVLWLYLW\�DQG�VSHFL¿FLW\��
PRUHRYHU�� WKH� FRPELQHG� SHOYLF� ÀH[LRQ� DQG� SHUFXVVLRQ� WHVW� LPSURYHG�
VSHFL¿FLW\� WR� ������� 7KHUHIRUH�� ZH� VXJJHVW� WKDW� WKH� FRPELQHG� WHVW� LV�
effective for diagnosing early-stage spondylolysis.
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DOES BALLOON KYPHOPLASTY IMPROVE GLOBAL 
SPINAL ALIGNMENT IN PATIENTS WITH OSTEOPOROTIC 
VERTEBRAL FRACTURES?
Kanayama M., Oha F., Shigenobu K., Hashimoto T.
Spine Center, Hakodate Central General Hospital, Hakodate, Japan

Introduction/Aim: Balloon kyphoplasty (BKP) has been 
established as a standard procedure for treatment of osteoporotic 
vertebral fractures, whereas it is unclear whether or not BKP 
improves global spinal alignment. The objectives of this study 
are to review radiographic and clinical outcomes of BKP for 
osteoporotic vertebral fractures, and to evaluate its effect on 
global spinal alignment.
Materials and Methods: A total of 54 consecutive patients who 
had undergone BKP for osteoporotic vertebral fractures or non-
unions were reviewed retrospectively. They were 9 males and 
45 females with a mean age of 77 years. 31 patients (57%) 
had pre-existing vertebral fractures, and eight were subsequent 
fractures related to spinal instrumentation. Fracture levels were 
thoracic spine (T6-T10) in 13, thoracolumbar spine (T11-L2) in 
����DQG�OXPEDU�VSLQH��/��/���LQ�¿YH�SDWLHQWV��&OLQLFDO�RXWFRPHV�
ZHUH� HYDOXDWHG� XVLQJ� YLVXDO� DQDORJ� VFDOH� �9$6�� RI� EDFN� SDLQ��
Radiographic assessment was performed using standing whole 
spine radiographs. The parameters included vertebral kyphosis 
angle, mid-vertebral body height, and anterior deviation of C7 
plumb line (C7PL). Mean follow-up period was 15 months. Paired 
t-test was used for statistical comparison.
Results: %.3� VLJQL¿FDQWO\� LPSURYHG� 9$6� RI� EDFN� SDLQ� IURP�
������� WR� ������� �S���������� 9HUWHEUDO� N\SKRVLV� DQJOH�
VLJQL¿FDQWO\� GHFUHDVHG� IURP� ��� GHJUHHV� WR� ��� GHJUHHV�� PLG�
YHUWHEUDO� ERG\� KHLJKW�ZDV� VLJQL¿FDQWO\� UHGXFHG� IURP���PP� WR�
15mm (p<0.0001). Anterior deviation of C7PL was 30mm before 
the procedure and 37mm at the follow-up: the difference was 
QRW�VLJQL¿FDQW��S �������'HVSLWH�SUH�H[LVWLQJ�YHUWHEUDO�IUDFWXUHV��
anterior deviation of C7PL did not change after the procedure. In 
16 patients with a minimum 2-year follow-up, two patients (13%) 
had subsequent fractures after BKP.
Discussion/Conclusion: %.3� FRQWULEXWHG� WR� VLJQL¿FDQW� SDLQ�
relief and improvement of local vertebral alignment, but did not 
have impact on global spinal alignment. Although balloon use 
KDG�DGYDQWDJHV�WR�FUHDWH�FDYLW\�WR�¿OO�ZLWK�300$�FHPHQW�VDIHO\�
and to control local vertebral alignment, surgeons should know 
its limitations in the treatment of sagittal imbalance after vertebral 
fractures.
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DISADVANTAGES OF USING OSWESTRY DISABILITY 
INDEX IN DEVELOPING COUNTRIES AND THE NEED FOR 
THE MODIFICATIONS
Aithala Parampalli J. 
Dept. of Orthopaedics, Kasturba Medical College, Manipal 
University, Manipal, Udupi, India

Aim of the Study: Oswestry disability index is one of the commonest 
outcome measure used in degenerative disc disease. We conducted a 
study, to know the usefulness of this index in our country and made an 
DWWHPSW�WR�LGHQWLI\�WKH�GLI¿FXOWLHV�LQ�XVLQJ�WKLV�LQGH[��
Materials and Methods: We evaluated 100 patients with proven clinical 
and radiological evidence of degenerative disc disease using Oswestry 
disability index. ODI was done by two independent observers (a resident 
and then by author himself). Interobserver variation was noted and the 
DUHDV� LQ� TXHVWLRQQDLUH�ZKLFK� VKRZHG� KLJK� YDULDWLRQ�ZHUH� VSHFL¿FDOO\�
analyzed for the cause of such variation. 
Results:�7KHUH�ZDV�VLJQL¿FDQW�LQWHUREVHUYHU�YDULDWLRQ�UDQJLQJ�IURP���WR�
���SRLQWV�ZKLFK�LV�KLJKO\�VLJQL¿FDQW��4XHVWLRQQDLUH��1R������WUDYHOOLQJ���
questionnaire No 3 (lifting weights), questionnaire no. 4 (walking) and 
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Results: 205 patients were enrolled over a 5-month period. 
Mean ages (years) were 70.5 for DS males, 65.9 for non-DS 
males, 72.0 for DS females and 64.9 for non-DS females. BMI 
for males and females with and without DS was similar. DS was 
present in 28 of 98 males and in 56 of 107 females (M:F=1:2). 
DS was multilevel in 30% of females compared with 7% of males 
(p=.017).
7KHUH� ZDV� D� VLJQL¿FDQW� DVVRFLDWLRQ� EHWZHHQ� '6� DQG� YHQWUDO�
hernia (p=.009), rectus separation (p=.024), open abdominal 
VXUJHU\� �S ������ DQG� SUHJQDQF\� �S ������ 9HQWUDO� KHUQLD� ZDV�
present in 64.3% of DS males compared with 37.1% of non-DS 
males. Rectus separation was detected in 71.4% of DS males, 
52.9% of non-DS males, 51.8% of DS females and 35.3% of non-
DS females.
Discussion/Conclusion: DS and rectus separation are both very 
common in patients over 50 years of age presenting to a spinal 
surgical clinic. The associations of DS with rectus divarication, 
previous open abdominal surgery and childbearing support the 
YLHZ� WKDW� D� ZHDNHQHG� DQWHULRU� DEGRPLQDO� ZDOO� LV� D� VLJQL¿FDQW�
FDXVDWLYH� IDFWRU� IRU�'6��7KH�¿QGLQJV�KDYH�SDUWLFXODU� UHOHYDQFH�
to prevention as well as conservative and surgical management 
of DS. 
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LONG-TERM CLINICAL OUTCOMES AFTER MICRO-
ENDOSCOPIC DECOMPRESSION SURGERY FOR 
LUMBAR SPINAL STENOSIS INCLUDING DEGENERATIVE 
SPONDYLOLISTHESIS
Minamide A., Yoshida M., Yamada H., Hashizume H., Nakagawa Y., 
Kawai M., Iwasaki H., Tsutsui S.
Dept. of Orthopaedic Surgery, Wakayama Medical University, 
Wakayama, Japan

Introduction: As a surgical treatment of degenerative lumbar 
spondylolisthesis, lumbar spinal fusion is recommended 
based on prospective clinical studies (SPORT). The authors 
have developed a minimally invasive laminotomy using spinal 
endoscopy to lumbar spinal disorders since 1998. The novel 
microendoscopic laminotmy (MEL) technique helps to preserve 
the facet joints, posterior ligament complex and soft tissues as 
much as possible. The purpose of this study was to prospectively 
investigate the long-term clinical outcomes of microendoscopic 
decompression for lumbar spinal stenosis (LSS) including 
degenerative spondylolisthesis (DS).
Methods: From 2002 to 2006, all patients, who developed a 
surgical treatment for LSS on L4/5 single level, underwent MEL 
surgery at the authors’ institute. A total of 159 patients (79 males, 
80 females; mean age: 68 years) were reviewed prospectively. 
They were divided into two groups by with (DS group: 71pts) 
or without (Control group: 88pts) degenerative spondylolisthesis. 
The following items were evaluated preoperatively and 5-years 
postoperatively: Japanese Orthopaedic Association scoring 
system (JOA score), the recovery rate, SF-36, and clinical affected 
factors. All parameter were analyzed statistically (p<0.05).
Results: Excluded from death, cerebral infarction, dementia, 
or terminal cancer, 132 patients (DS: 61pts, Control: 71pts) 
ZHUH� ¿QDOO\� UHYLHZHG��7KHUH�ZHUH� QR� VLJQL¿FDQW� GLIIHUHQFHV� LQ�
sex, age and preoperative JOA score between two groups. The 
JOA recovery rate in DS and Control groups was respectively 
64.8±25.8% and 63.6±21.9% (p>0.05). The mean %slip of 
DS group was 18.1% preoperatively and 16.8% 5-years 
postoperatively (p>0.05). By this scoring system, the success 
rate of MEL was good or excellent results in 70% patients of both 
JURXSV��+RZHYHU��¿YH�SDWLHQWV�RI�HDFK�JURXS�XQGHUZHQW�DGGLWLRQDO�
VSLQDO� IXVLRQ� FDXVHG� E\� LQVXI¿FLHQW� VSLQDO� GHFRPSUHVVLRQ��
bulging intervertebral disc. 
Discussion: The ideal technique for LSS is to maintain the 
VSLQDO� VWDELOLW\� ZKLOH� DOORZLQJ� VXI¿FLHQW� GHFRPSUHVVLRQ�� DQG�
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GENDER DIFFERENCES OF RADIOGRAPHIC FINDINGS IN 
PATIENTS WITH LUMBAR SPONDYLOLYSIS
Sakai T.1, Takao S.2, Sairyo K.3, Nishitani H.2, Yasui N.1

1Dept. of Orthopaedic Surgery, Tokushima University, Tokushima; 
2Dept. of Radiology, Tokushima University, Tokushima; 3Dept. of 
Orthopaedic Surgery, Teikyo University, Kawasaki, Japan

Introduction/Aim: Spondylolysis is thought to be a stress fracture 
of the pars interarticularis that occurs frequently in adolescent 
sports players. Some patients with spondylolysis concomitantly 
have various deformities of the lumbosacral region, including 
slippage of the vertebral body (spondylolisthesis) and/or wedging 
deformity. The aim of this study is to investigate the gender 
differences of the lumbar spine in adults with spondylolysis using 
multidetector computed tomography (CT).
Materials and Methods: A total of 117 patients (39 women and 
78 men) with lumbar spondylolysis were included in the study. 
Mean patient age was 63.0 (22 to 87) years. Patients underwent 
abdominal and pelvic CT with a single multidetector CT scanner 
for reasons unrelated to lower back pain. All measurements 
(Degree of slippage, Lumbar index, Lumbar lordosis) were 
performed using mid-sagittal and mid-coronal lines.
Results: 2I� WKH�����VXEMHFWV�ZLWK�VSRQG\ORO\VLV�� LQFOXGLQJ�¿YH�
with multiple-level spondylolysis, there were 124 vertebrae 
with spondylolysis. In adult lumbar spines with unilateral 
VSRQG\ORO\VLV�� WKHUH� ZDV� QR� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ�
the incidence of spondylolisthesis in male (11.8%) and female 
subjects (0%). However, in those with bilateral spondylolysis, 
WKHUH� ZDV� D� VLJQL¿FDQWO\� KLJKHU� LQFLGHQFH� RI� VSRQG\OROLVWKHVLV�
in female subjects (90.9%) than in males (66.2%). Furthermore, 
IHPDOHV� ZLWK� ELODWHUDO� VSRQG\ORO\VLV� KDG� VLJQL¿FDQW� PRUH�
slippage than males. Lumbar index and lumbar lordosis were not 
VLJQL¿FDQWO\�GLIIHUHQW�EHWZHHQ�PDOH�DQG�IHPDOH�VXEMHFWV��DQG�GLG�
QRW�VLJQL¿FDQWO\�FRUUHODWH�ZLWK�VOLSSDJH�
Discussion: In subjects with bilateral spondylolysis, there was 
D� VLJQL¿FDQWO\� KLJKHU� LQFLGHQFH� RI� VSRQG\OROLVWKHVLV� LQ� IHPDOH�
subjects than in males. Furthermore, female subjects with 
ELODWHUDO� VSRQG\ORO\VLV� KDG� VLJQL¿FDQWO\� PRUH� VOLSSDJH� WKDQ�
males. Therefore, to treat acute spondylolysis in adolescents, it 
is important to obtain bony union at least unilaterally to prevent 
further slippage, especially in female subjects.
Conclusion: )HPDOHV�ZLWK�ELODWHUDO�VSRQG\ORO\VLV�KDG�VLJQL¿FDQW�
more slippage than males.
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DEGENERATIVE SPONDYLOLISTHESIS: THE ROLE OF A 
WEAKENED ABDOMINAL WALL
Fraser R.D., Dalzell K.
Dept. of Orthopaedics, Royal Adelaide Hospital, Adelaide, 
Australia

Introduction/Aim: Degenerative spondylolisthesis (DS) is 
thought to arise from failure in torsion with females more 
vulnerable due to their bony anatomy. The abdominal wall has 
been estimated to provide 95% of resistance to torsion. The 
anterior abdominal wall is stretched during childbearing and a 
previous study found an association between DS and pregnancy. 
The aim was to further examine the association of weakened 
anterior abdominal muscles and DS. 
Methods: This was a prospective observational study of all new 
patients 50 yrs of age or older presenting with mechanical LBP. 
Details of age, height, weight, children, pregnancies and open 
abdominal operations were recorded. The presence of rectus 
separation and ventral hernia was determined when the supine 
patient’s head and shoulders were elevated. CT or MRI images 
were examined for DS and the displacement was graded. 
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PERIOPERATIVE OUTCOMES, COMPLICATIONS, AND 
COSTS ASSOCIATED WITH LUMBAR SPINAL FUSION 
IN OLDER PATIENTS WITH SPINAL STENOSIS AND 
SPONDYLOLISTHESIS: ANALYSIS OF THE US MEDICARE 
CLAIMS DATABASE
Ong K.L.1, Auerbach J.D.2, Lau E.3, Ochoa J.4, Schmier J.5, Zigler J.D.6
1Exponent, Inc., Philadelphia; 2Dept. of Orthopaedics, Bronx-
Lebanon Hospital Center, Albert Einstein College of Medicine, 
Bronx; 3Exponent, Inc., Menlo Park; 4Exponent, Inc., Alexandria; 
5Exponent, Inc., Bellevue; 6Musculoskeletal Clinical Regulatory 
Advisers, LLC, Washington, USA

Introduction/Aim: Among elderly patients with spinal stenosis 
and spondylolisthesis, lumbar spinal fusion is commonly 
performed to facilitate spinal decompression and stabilization. 
However, recent reports of excessive perioperative morbidity 
and soaring healthcare costs with fusion have led to the search 
IRU�PHWKRGV�WR�LPSURYH�WKH�VDIHW\�SUR¿OH�DQG�WR�ORZHU�FRVWV�IRU�
this important surgical treatment. The purpose of this study is 
to quantify the perioperative outcomes, complications, and 
costs associated with posterior spinal fusion among Medicare 
enrollees with spinal stenosis and spondylolisthesis using a 
national Medicare claims database. 
Materials and Methods: The 5% systematic sample of Medicare 
claims data (2005-2009) was used to identify and track the 
outcomes of patients who received any form of posterior spine 
fusion (PSF) for lumbar spinal stenosis (LSS) or spondylolisthesis. 
6XUJLFDO� SDWLHQWV� ZHUH� LGHQWL¿HG� E\� VWDQGDUG� 36)� SURFHGXUDO�
coding, while diagnoses of LSS and spondylolisthesis were 
LGHQWL¿HG�XVLQJ�VSHFL¿F�,&'���FRGLQJ��(QUROOHHV�IXUWKHU�UHTXLUHG�
a minimum of 2 years’ follow-up, and claim history of at least 
12 months prior to surgery. Patients’ length of stay, discharge 
status, incidence and type of complications, and treatment costs 
following PSF were evaluated. 
Results: $� ¿QDO� FRKRUW� RI� ������ 36)� SDWLHQWV� ZDV� LQFOXGHG��
LSS and spondylolisthesis were the primary diagnoses for 
58.7% and 18.9% of the patients, respectively, and were the 
secondary diagnoses for the remaining patients. Of the 1,672 
PSF patients, 50.7% had LSS only; 10.2% had spondylolisthesis 
only; and 39.1% had both LSS and spondylolisthesis. For the 
RYHUDOO�FRKRUW��WKH�DYHUDJH�DJH�ZDV���������������DQG�WKH�DYHUDJH�
OHQJWK�RI�VWD\�ZDV�������������GD\V��:KLOH�������RI�WKH�SDWLHQWV�
had routine discharges, a majority of the patients (54.6%) were 
discharged to an outside facility or required home health services 
(18.0%, 19.4%, and 17.2% were discharged to skilled nursing 
facilities, home health services, and rehabilitation facilities, 
respectively). At 3 months, 1 year, and 2 years post-operative, 
the incidence of spine reoperation was 19.9%, 24.0%, and 
28.0%, respectively, while readmission for complications was 
34.5%, 41.4%, and 47.9%, respectively. The overall average 
SD\PHQW�IRU�WKH�36)�SDWLHQWV�ZDV������������������������������
�������������DQG���������������������DW���PRQWKV����\HDU��DQG�
2 years, respectively, and corresponded to an overall cost to 
Medicare of $60.6 million, $78.3 million, and $103.0 million for 
treating these patients.

thus to prevent the morbidities of spinal fusion. MEL technique 
consists of the bilateral decompression by unilateral approach, 
and maintained the spinal stability for the long-term after surgery. 
Conclusions: This observation suggests that, compared with 
LSS without DS, MEL offered a similar long-term clinical outcome 
of with DS. MEL is a candidate for surgical treatment of LSS 
including DS.
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THE RELATIONSHIP BETWEEN PERFORMANCE AND 
TRADITIONAL OUTCOMES OF PAIN, FUNCTION AND 
QUALITY OF LIFE IN PEOPLE WITH SPONDYLOLISTHESIS 
AND LUMBAR SPINAL STENOSIS
Tomkins-Lane C.C1, Thomas K.2, Hu R.2, Hepler C.1, Haig A.3

1Dept. of Physical Education, Mount Royal University, Calgary; 
2Dept. of Orthopaedic Surgery, University of Calgary, Calgary, 
Canada; 3Dept. of Physical Medicine and Rehabilitation, 
University of Michigan, Ann Arbor, USA

Introduction: Performance (actual function in day to day life) 
KDV�EHHQ�LGHQWL¿HG�DV�DQ�LPSRUWDQW�RXWFRPH�LQ�VSLQH�UHVHDUFK��
We have recently begun to objectively measure performance 
using activity monitors (accelerometers). Yet, it is not clear how 
performance measurements relate to traditional outcomes of 
pain, function, and quality of life. 
Methods: Subjects were >50, undergoing decompression with 
single level fusion for spondylolisthesis and LSS. One week 
before surgery subjects wore an activity monitor for 7 days, 
completed the Self-Paced Walking Test and a questionnaire 
including the Oswestry Disability Index (ODI), Swiss Spinal 
Stenosis Questionnaire and SF-36. Performance was measured 
with activity counts, steps/day and sedentary time (duration of 
time spent <100 counts/minute). Maximum continuous activity 
�FDSDFLW\��ZDV�GH¿QHG�DV�WKH�PD[LPXP�QXPEHU�RI�FRQVHFXWLYH�
minutes above ‘light intensity’ activity (>100 counts/minute).
Results: Subjects (n=19) were 66.7±7.8 years old and 78% 
were female. Total activity (counts/week) was related only to 
male sex (r=0.54) and steps/day associated only with BMI 
(r=0.53) (p<0.05). Sedentary time was associated with leg pain 
(r=0.72), back pain (r=0.60) and male sex (r=0.53) (p<0.05). 
1RQH�RI�WKH�SHUIRUPDQFH�YDULDEOHV�ZHUH�FRUUHODWHG�VLJQL¿FDQWO\�
with the walking test, or self-report measures of disability (ODI), 
or physical function (Swiss Spinal Stenosis Questionnaire). 
Maximum continuous activity was correlated with leg pain 
(r=0.52), BMI (r=0.47), Emotional (r=0.49) and Mental Health 
(r=0.55) measures. 
Conclusion: 3HUIRUPDQFH� PHDVXUHV� ZHUH� QRW� VLJQL¿FDQWO\�
correlated with outcomes commonly used to measure function 
and disability. This suggests that current outcome tools are not 
capturing the construct of performance. Because improvement 
in daily function is an important goal of intervention, performance 
measurements should be added to future outcome batteries. 
Given the strong relationship with pain, sedentary time may 
become an outcome of choice when examining performance. 
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Conclusions: Over half of the PSF-treated patients in this 
study had LSS alone, suggesting that factors other than 
VSRQG\OROLVWKHVLV� SOD\� D� VLJQL¿FDQW� UROH� LQ� WKH� GHFLVLRQ� WR�
recommend spinal fusion in this elderly population. One in 4 
elderly fusion patients being treated for LSS or spondylolisthesis 
was reoperated on the spine within 2 years, and nearly 1 in 2 
readmitted for a surgery-related complication. This data highlights 
several areas where improvements can be made in the effective 
delivery and cost of surgical care for patients with spinal stenosis 
and spondylolisthesis. 
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In FE with follower load, instrumentation at L4-5 affected only 
sub-adjacent level, L5 – S. The dynamic construct caused a 
VLJQL¿FDQW� LQFUHDVH� LQ�PRWLRQ�DW� WKH�DGMDFHQW� OHYHOV��7���±�/���
/����DQG�/��±�6��
,Q�/%��LQVWUXPHQWDWLRQ�DW�/����LQFUHDVHG�PRWLRQ�DW�RQO\�7���±�/���
The dynamic construct at L3 – L4 caused an increase in motion 
DW�7���±�/���/�����/����DQG�/��±�6��
In AR, only the placement of the dynamic construct at L3-4 
FDXVHG�D� VLJQL¿FDQW� LQFUHDVH� LQ�PRWLRQ�RI� WKH�DGMDFHQW� OHYHOV��
/����DQG�/��±�6���
Conclusion: The dynamic stabilization system had the same 
stability as a rigid construct. Its addition to the adjacent level (L3-
4) to the fusion (L4-5) in deed protected the adjacent level from 
H[FHVVLYH�PRWLRQ��+RZHYHU��LW�HVVHQWLDOO\�WUDQVIRUPHG�D���OHYHO�
LQWR�D���OHYHO�OXPEDU�IXVLRQ�ZLWK�H[SRQHQWLDO�WUDQVIHU�RI�PRWLRQ�WR�
the fewer remaining discs.
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MODAL TESTING IS A VALID METHOD FOR MEASURING 
THE MECHANICAL PROPERTIES OF HUMAN LUMBAR 
MOTION SEGMENTS
van Engelen S.J.P.M.1,2, Ellenbroek M.H.M.3, van Royen B.J.1,4,
de Boer A3, van Dieën J.H.1,2

1Research Institute MOVE, VU University Amsterdam; 2Faculty of 
Human Movement Sciences, VU University Amsterdam; 3Dept.
of Applied Mechanics, University of Twente, Enschede; 4Dept. of 
Orthopaedic Surgery, VU University Medical Centre, Amsterdam, 
The Netherlands

Aim: Structural vibration testing is a non-destructive 
measurement technique which applies only low forces and small 
deformations to assess the integrity of a structure and is therefore 
a promising method to study the mechanical properties of the 
spine in vivo. Previously, the feasibility of structural vibration 
WHVWLQJ�ZDV�HVWDEOLVKHG�LQ�DQLPDO�PRGHOV�ZLWK�DUWL¿FLDOO\�LQGXFHG�
VSLQDO� LQMXULHV��7KHUHIRUH� WKH�¿UVW�SXUSRVH�RI� WKH�FXUUHQW� VWXG\�
was to examine the sensitivity of vibration testing to naturally 
existing degenerative changes in aged human spinal segments 
in which stiffness alterations are less pronounced and probably 
multifactorial. Furthermore, since quasi-static mechanical testing 
is considered the “gold standard” for assessing intervertebral 
stiffness, the second purpose was to examine if the mechanical 
properties derived from vibration testing and quasi-static testing 
correlate.
Methods: ��&DGDYHU�KXPDQ�VSLQHV��/��/���ZHUH�ORDGHG�TXDVL�
statically in pure bending and torsion, while an optical system 
measured the angular rotations of the individual motion segments. 
6XEVHTXHQWO\�� WKH�SRO\VHJPHQWDO�VSLQHV�ZHUH�GLYLGHG� LQ�/��/��
and L4-L5 segments and a shaker was used to vibrate the upper 
vertebra, while its response was obtained from accelerometers 
in anteroposterior and mediolateral directions. From the resulting 
frequency response function the eigenfrequencies (ratio between 
stiffness and mass) and vibration modes (pattern of motion) were 
determined.
Results: The vibration results showed clear eigenfrequencies for 
ÀH[LRQ�H[WHQVLRQ��ODWHURÀH[LRQ�DQG�D[LDO�URWDWLRQ�IRU�DOO�VHJPHQWV��
Furthermore, the correlation between static and dynamic tests 
ZDV�VLJQL¿FDQW�ZKHQ�WKH�HLJHQIUHTXHQFLHV�ZHUH�FRPSDUHG�WR�WKH�
neutral zone stiffness (r=0.67, p �������
Conclusion: 7KH� ¿QGLQJV� IURP� WKLV� VWXG\� VKRZ� WKDW� VWUXFWXUDO�
vibration testing can be used to assess the mechanical properties 
of human lumbar motion segments. In the future, this method 
might be used to study the mechanics of the spine in vivo. 
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COMPARISON OF DIFFERENT POSTERIOR INSTRUMENTATION 
SYSTEMS IN ACHIEVING STABILITY TO SUPPLEMENT 
TRANSFORAMINAL LUMBAR INTERBODY FUSION (TLIF): A 
BIOMECHANICAL CADAVER STUDY
Techy F.1, Mageswaran P.2, Colbrunn R.2, Bonner T.2, McLain R.2

1Illinois Bone and Joint Institute, Dept. of Orthopedic Surgery, 
University of Illinois, Chicago; 2Spine Research Lab, Dept. of 
Center for Spine Health, Cleveland Clinic, Cleveland, USA

Background: Instrumentation has been shown to increase the 
fusion rates in the lumbar spine. Surgeons are continuously 
trying to achieve the goals of spine surgery using less invasive 
techniques. A new minimally invasive device has been approved 
WR�¿[DWH�WZR�DGMDFHQW�LQWHUVSLQRXV��,6��SURFHVVHV�ZKLOH�WKH�IXVLRQ�
occurs between the two vertebrae.
Aim: 7R�ELRPHFKDQLFDOO\�FRPSDUH�GLIIHUHQW�¿[DWLRQ�V\VWHPV�IRU�
stability supplementation in a TLIF.
Materials and Methods: 6HYHQ� VSHFLPHQV� IURP� 7��� WR� WKH�
sacrum were mounted to the testing robot. A stability comparison 
was performed on L3-4 rotations for the following scenarios: 
��� LQWDFW� VSLQH�� ���7/,)�����7/,)�ZLWK� ,6�)L[DWLRQ�'HYLFH� �,6'���
��� 7/,)� ZLWK� ,6'� DQG� XQLODWHUDO� SHGLFOH� VFUHZV�� ��� 7/,)� ZLWK�
ELODWHUDO�SHGLFOH�VFUHZV���$OO� LQVWUXPHQWDWLRQ��/DQ[��%URRP¿HOG��
CO). The test robot applied a continuous pure moment cycle 
����1P��LQ�ÀH[LRQ�H[WHQVLRQ��)(���ODWHUDO�EHQGLQJ��/%��DQG�D[LDO�
rotation (AR). Intersegmental rotations were measured using an 
optoelectronic camera system. Statistical analysis was performed 
to compare the differences between treatments.
Results: 7KH� VWXG\� IRXQG� QR� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH�
LQ�WKH�UDQJH�RI�PRWLRQ��520��LQ�)(�DPRQJ�WKH�VWDQG�DORQH�,6'��
,6'�ZLWK�XQLODWHUDO�SHGLFOH�VFUHZV��DQG�ELODWHUDO�SHGLFOH�VFUHZV�
specimens. There was no statistical difference between the ROM 
RI�,6'�SOXV�XQLODWHUDO�VFUHZV�DQG�ELODWHUDO�SHGLFOH�VFUHZV�LQ�DQ\�
motion direction (FE, LB and AR). 
Conclusion: ,Q� WKLV�VWXG\�� WKH� ,6'�VWDELOL]HG� WKH�VSLQH� LQ�RQO\�
)(� FRPSDUDEO\� WR� ELODWHUDO� SHGLFOH� VFUHZV�� ,6'�ZLWK� XQLODWHUDO�
pedicle screws and bilateral pedicle screws were shown to be 
statistically equivalent in providing stability in all directions after 
a TLIF.
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BIOMECHANICAL EFFECT OF DYNAMICALLY STABILIZING 
THE ADJACENT SEGMENT TO A ONE LEVEL LUMBAR 
FUSION
Mageswaran P.1, Techy F.2, Colbrunn R.1, Bonner T.1, McLain R.1

1Spine Research Lab, Dept. of Center for Spine Health, Cleveland 
Clinic, Cleveland; 2Illinois Bone and Joint Institute, Dept. of 
Orthopedic Surgery, University of Illinois, Chicago, USA 

Introduction: On indication for dynamic stabilization is its use 
as transition instrumentation adjacent to a solid fusion to protect 
that adjacent level from excessive compensating motion. The 
aim of this study is to assess the effect of dynamic stabilization 
on adjacent levels.
Materials and Methods: 6HYHQ�KXPDQ�VSHFLPHQV�7���VDFUXP�
ZHUH�XVHG��7KH�WHVW�FRQGLWLRQV�ZHUH������,QWDFW�VSLQH�����)XVLRQ�RI�
L4-5 with bilateral pedicle screws and titanium rods. (3) Pedicle-
screw dynamic stabilization construct (Zimmer, Warsaw, IN) at 
/�����$�URERWLF�V\VWHP�DSSOLHG�FRQWLQXRXV�SXUH�PRPHQW�����1P��
LQ�ÀH[LRQ�H[WHQVLRQ� �)(��ZLWK�DQG�ZLWKRXW� IROORZHU� ORDG�� ODWHUDO�
bending (LB) and axial rotation (AR). Intersegmental rotations 
were measured and statistically compared. 
Results: In FE only, the rigid instrumentation at L4-5 caused an 
LQFUHDVH� LQ�PRWLRQ�DW�DGMDFHQW� OHYHOV��/����DQG�/����RQO\��7KH�
SODFHPHQW�RI�WKH�G\QDPLF�FRQVWUXFW�DW�/�����FDXVHG�D�VLJQL¿FDQW�
increase in motion at all tested adjacent levels. 
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WUDQVYHUVH� D[LV�ZDV� VLJQL¿FDQWO\� GLIIHUHQW� EHWZHHQ� FRQWURO� DQG�
SDWLHQW�JURXS��7� �������S� ��������$OWKRXJK�WKHUH�ZDV�QR�JURXS�
LQWHUDFWLRQ�ZLWK�UHJLRQ��)� �������S� �������DQG�VLGH��)� �������S�
 ��������WKHUH�ZDV�DQ�LQWHUDFWLRQ�EHWZHHQ�JURXS��VLGH��DQG�WKUHH�
GLPHQVLRQV��)� �������S� ��������
Conclusions:� 'XULQJ� WUXQN� ODWHUDO� EHQGLQJ�� WKH� WUDQVYHUVH�
URWDWLRQ� D[LV� LQ� WKH� SHOYLV� GHPRQVWUDWHG� VLJQL¿FDQWO\� GLIIHUHQW�
changes compared to the non-dominant side. Changes in the 
sagittal and transverse axes of the core spine demonstrated 
VLJQL¿FDQWO\� GLIIHUHQW� UHVXOWV� FRPSDUHG� WR� WKH� GRPLQDQW� VLGH�
during lateral bending between groups. The results of this study 
indicated that there was a different angular displacement based 
on dominance side. 
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HUMAN RESPONSE TO SINGLE AND COMBINED 
SINUSOIDAL VERTICAL VIBRATION-REVISITED
Gant L.C.1, Wilder D.G.1, Wasserman D.E.2

1Dept. of Biomedical Engineering, The University of Iowa, Iowa 
City; 2 Occupational Vibration Consultant, Frederick, USA

Introduction/Aim: Task performance decrement has been 
reported with exposure to combined vibration�. As no erector 
spinae activity was recorded then, the present work reproduced 
that study to investigate how back muscle response would have 
contributed.
Materials and Methods: Fourteen, right-handed males were 
exposed to three trials of four vertical vibration conditions while 
sitting upright on a steel tractor seat with no back support or 
physical postural reminders. Vertical vibration conditions were: 
QR�YLEUDWLRQ��YLEUDWLRQ�DW�����+]��YLEUDWLRQ�DW�����+]��DQG�YLEUDWLRQ�
FRPELQLQJ�����+]�ZLWK�����+]��7KH�YLEUDWLRQ�DFFHOHUDWLRQ�OHYHOV�
were 0.69 ms�� rms. Subjects concentrated on a simple four-limb 
task during testing. Erector spinae (EMG) activity was calibrated, 
recorded and ensemble-averaged.
Results: Not all subjects responded. The left erector spinae 
responded more often than the right. The participants were able 
WR�UHVSRQG�F\FOLFDOO\�WR�WKH�����+]�DQG���+]�YLEUDWLRQ�FRQGLWLRQV�
ZKHQ�HQFRXQWHUHG�LQGHSHQGHQWO\��EXW�RQO\�UHVSRQGHG�WR�WKH�����
Hz component of the combined vibration condition.
Discussion: A balanced posture with respect to the vertical 
acceleration could explain the lack of response in many 
subjects. Chronic involuntary exercise of the muscles opposite 
the dominant hand could explain why the left erector spinae 
UHVSRQGHG�PRUH�RIWHQ�WKDQ�WKH�ULJKW��5HVSRQGLQJ�RQO\�DW�����+]�
to a combined signal would allow an acceleration at 5.0 Hz, the 
seated human’s natural frequency, to apply forces to the spine. 
This could explain both the performance decrement noted above 
as well as mechanical degradation of the system.
Conclusions: 7KHVH� ¿QGLQJV� UDLVH� TXHVWLRQV�DERXW� WKH�DELOLW\�
of the musculoskeletal control system to cope with a complex 
vibration.

Reference:
�� &RKHQ�+��:DVVHUPDQ�'��+RUQXQJ�5���+XPDQ� SHUIRUPDQFH� DQG�

transmissibility under sinusoidal and mixed vertical vibration, 
Ergonomics,����������������������
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KINEMATIC CHARACTERISTICS OF POSTURAL STABILITY 
IN INDIVIDUALS WITH AND WITHOUT RECURRENT LOW 
BACK PAIN
Sung P. 
Dept. of Physical Therapy, Korea University, Seoul, Korea

Background and aims: Even though a number of studies have 
evaluated postural adjustments based on kinematic changes 
in subjects with low back pain (LBP), lumbar spine stability has 
not been examined for abnormal postural responses with visual 
feedback. The purpose of this study was to evaluate the stability 
in three regions of the spine based on dominance side and 
YLVXDO� IHHGEDFN�� 6XEMHFWV�ZLWK� �Q ���� ��PHQ�� ���ZRPHQ�� DQG�
ZLWKRXW��Q �������PHQ�����ZRPHQ��UHFXUUHQW�ORZ�EDFN�SDLQ��/%3��
participated in this study.
Methods: All subjects were asked to maintain single leg 
VWDQGLQJ� EDODQFH� ZLWK� WKH� FRQWUDODWHUDO� KLS� ÀH[HG� ��� GHJUHHV�
IRU� ��� VHFRQGV��7KH� RXWFRPH�PHDVXUHV� LQFOXGHG� WKH� GXUDWLRQ�
of standing balance and the combined stability based on the 
rotation (Rxyz) with and without visual input. The spine regions 
included the upper and lower thorax and lumbar axes relative to 
the core spine axis which represent spine root. 
Results: The subjects without recurrent LBP demonstrated 
longer hold durations than the subjects with recurrent LBP 
�) ������� S �������� 7KH� FRPELQHG� VWDELOLW\� ZDV� VLJQL¿FDQWO\�
different based on dominance side (F=4.37, p=0.04), visual input 
�) ������� S �������� DQG� VSLQDO� UHJLRQ� �)�  �������� S ��������
In addition, the combined stability of the spinal region had an 
interaction with visual input between groups (F=4.50, p=0.03). 
7KH�FRPELQHG�VWDELOLW\�RI�WKH�VSLQH�URRW�������  0.03) was lowest 
compared to the other regions of the spine in subjects with 
recurrent LBP. 
Conclusions: The kinematic changes of postural stability are 
different based on dominance side and visual feedback between 
subjects with and without recurrent LBP. Possible kinematic 
rehabilitation training of the core spinal axis could be used in the 
prevention of falls. Follow-up, randomized controlled trials are 
needed to investigate the characteristics of postural adjustability 
in order to enhance both biomechanical and neuromuscular 
function in subjects with recurrent LBP.
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A KINEMATIC ANALYSIS OF THE CORE SPINE AND PELVIS 
DURING LATERAL BENDING IN SUBJECTS WITH AND 
WITHOUT CHRONIC LOW BACK PAIN 
Sung P. 
Dept. of Physical Therapy, Korea University, Seoul, Korea

Background and Aims: The kinematic measurement of the core 
spine and pelvis during lateral bending is important to consider 
since the motion is evident in various functional daily activities. 
Although a number of studies have reported three-dimensional 
kinematic changes by radiography, the quantitative contribution 
of the dominant side difference during trunk lateral bending has 
not been carefully investigated. 
Methods:� 3DUWLFLSDQWV� ZHUH� ��� LQGLYLGXDOV� ���� PHQ� DQG� ���
IHPDOH��ZLWK�ORZ�EDFN�SDLQ��/%3�������� ������\HDUV��DQG�ZLWKRXW�
chronic LBP (39.7 ������\HDUV���$OO�SDUWLFLSDQWV�ZHUH�DVNHG�WR�
perform trunk lateral bending to the dominant and non-dominant 
VLGHV�ZLWK�D�EDU�¿YH� WLPHV� UHSHDWHGO\��7KH�RXWFRPH�PHDVXUHV�
included three dimensional rotational angle displacements for 
the pelvis and core spine (spinal root axis). 
Results:� 7KHUH� ZDV� D� VDJLWWDO� �7�  � ������� S�  � ������ DQG�
WUDQVYHUVH��7� �������S� �������D[LV�GLIIHUHQFH�RQ�WKH�FRUH�VSLQH�
to the dominant side during lateral bending between the control 
DQG�SDWLHQW� JURXSV��'XULQJ�QRQ�GRPLQDQW� VLGH� ODWHUDO� EHQGLQJ��
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GLVWULEXWLRQ�IRU�HDFK�OHYHO�ZDV�FUHDWHG��DQG�YDOXHV�WKDW�ZHUH��6'�
below mean were considered as being “congenitally stenotic”. 
/LQHDU�UHJUHVVLRQ�WHVW�ZDV�XVHG�WR�¿QG�WKH�DVVRFLDWLRQ�RI�'''�
with canal area and interpedicular distance.
Results: /XPEDU�'''�ZDV� VLJQL¿FDQWO\� DVVRFLDWHG�ZLWK� FDQDO�
DUHD�DW� WKH�/��6�� OHYHO� �S���������6XEMHFWV�ZLWK�FDQDO�VWHQRVLV�
ZHUH� IRXQG� WR� KDYH� ����� WLPHV� PRUH� HQGSODWH� GHJHQHUDWLRQ�
DW� /��6�� OHYHO� DV� FRPSDUHG� WR� QRUPDO� VXEMHFWV�� $� VLJQL¿FDQW�
DVVRFLDWLRQ� ZDV� IRXQG� EHWZHHQ� ,3'� DQG� '''� DW� OHYHOV� /�����
/�����DQG�/�����S���������6XEMHFWV�ZLWK�FRQJHQLWDOO\�VWHQRWLF�,3'�
ZHUH�IRXQG�WR�KDYH�����PRUH�'''�
Conclusions: Based on our study skeletal specimens, there 
LV�D�VLJQL¿FDQW�DVVRFLDWLRQ�EHWZHHQ�'''�DQG�FDQDO�DUHD�DW�/��
6���7KLV� VXJJHVWV� WKDW� D� FRQJHQLWDOO\� VPDOO� FDQDO� DW� WKLV� OHYHO�
predisposes to advanced degeneration.  Likewise, subject with a 
GHFUHDVHG�,3'�DW�/�����/�����DQG�/����DUH�SUHGLVSRVHG�WR�'''�
at these levels. This may help the clinician predict which levels 
are at risk of advanced degeneration.
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IS L5 PEDICLE LENGTH INCREASED IN SUBJECTS WITH 
SPONDYLOLYSIS? AN ANATOMIC STUDY OF 1072 HUMAN 
CADAVERIC SPECIMENS
Bajwa N.S., Young E.Y., Ahn N.U.
Dept. of Orthopaedics, Case Western School of Medicine, 
University Hospitals, Cleveland, USA

Introduction: In congenital spondylolisthesis, it is thought that as 
/��VOLSV�RQ�6���WKH�SHGLFOH�PD\�EHFRPH�HORQJDWHG�LQ�UHVSRQVH�WR�
the instability in an attempt to bridge the defect. Whether patients 
with spondylolysis which is largely developmental in nature also 
develop elongation of the pedicles is unknown. The purpose of 
WKLV�VWXG\�LV�WR�¿QG�RXW�LI�/��SHGLFOH�OHQJWK�LV�LQFUHDVHG�LQ�SDWLHQWV�
with spondylolysis.
Materials and Methods: ���� QRUPDO� KXPDQ� FDGDYHULF�
VSHFLPHQV�DQG�����VSRG\ORO\WLF�VSHFLPHQV� IURP� WKH�+DPDQQ�
Todd Osteological Collection, Cleveland were examined by a 
single examiner. Baseline data including age, sex and race of 
VSHFLPHQV�ZHUH�FROOHFWHG��'LJLWDO�FDOLSHUV�ZHUH�XVHG�WR�PHDVXUH�
the pedicle lengths at the L5 level. Linear regression analysis was 
performed to compare the L5 pedicle lengths in spondylolytic and 
normal patients.
Results: /LQHDU� UHJUHVVLRQ� GHPRQVWUDWHG� D� VLJQL¿FDQW�
association of increased L5 pedicle length in subjects with 
VSRQG\ORO\VLV��S��������7KH�DYHUDJH�/��SHGLFOH�OHQJWK�LQ�VXEMHFWV�
ZLWK�VSRQG\ORO\VLV�ZDV������PP����6'� ������PP��DV�FRPSDUHG�
WR������PP����6'� ����PP��LQ�QRUPDO�VXEMHFWV��,Q�VSRG\ORO\WLF�
specimens, pedicles start to elongate after the age of 40. The 
pedicle lengths increase progressively from 5.6 mm at 40 years 
WR� ����PP� DW� ��� \HDUV� ZLWK� D� ����� LQFUHPHQW� HYHU\� GHFDGH��
Pedicle length remains constant after the age of 70 years.
Conclusions: Based on our study of a large population of adult 
skeletal specimens, it appears that spondylolysis is associated 
with increased L5 pedicle lengths. A difference of approximately 
���� ZDV� LGHQWL¿HG� LQ� QRUPDO� VXEMHFWV� YHUVXV� WKRVH� ZLWK�
spondylolysis. The progressive increase in pedicle length with 
age suggests that pathological changes occur in bony anatomy 
of L5 vertebrae, in as early as adolescence when the condition 
develops.
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TO DETERMINE THE ASSOCIATION BETWEEN ANATOMIC 
LANDMARKS OF LUMBAR SPINE AND AGE: A POSTMORTEM 
STUDY OF 1072 CADAVERIC HUMAN SPECIMENS
Bajwa N.S., Young E.Y., Ahn N.U.
Dept. of Orthopaedics, Case Western Reserve University, 
University Hospitals, Cleveland, USA

Introduction: Certain anatomic measurements of vertebrae 
such as the body diameter and interpedicular distance are per se 
FRQVLGHUHG�¿[HG�L�H��WKHVH�DUH�FRQJHQLWDOO\�LQÀXHQFHG�UDWKHU�WKDQ�
by progressing age. However with increasing age, the forces and 
various stresses transferred to the vertebrae are altered due to 
changes in soft tissues and ligaments which in turn may cause 
H[SDQVLRQ�RI�WKH�YHUWHEUDO�ERG\�ZKLFK�IXUWKHU�FDXVHV�9%'�DQG�
,3'�WR�LQFUHDVH�ZLWK�DGYDQFLQJ�DJH�
Aim: To evaluate the association between anatomic landmarks of 
lumbar spine and age to test the hypothesis that certain anatomic 
landmarks are not affected by age.
Methods: �����FDGDYHULF�KXPDQ�VSHFLPHQV�IURP�+DPDQQ�7RGG�
Osteological Collection in Cleveland were examined. The lumbar 
vertebrae were measured with digital caliper. The body diameter 
was measured as the anteroposterior distance of vertebral body, 
while the interpedicular distance was measured from the superior 
aspect.
Linear regression analyses were used to determine the 
relationship between each of body diameter and interpedicular 
parameters correcting for confounding factors of sex and race. 
Results: ,Q�DOO�WKH�VSHFLPHQV��WKHUH�ZDV�D�VLJQL¿FDQW�DVVRFLDWLRQ�
RI�LQFUHDVLQJ�ERG\�GLDPHWHU�ZLWK�DGYDQFLQJ�DJH�DW�DOO�OHYHOV��/��
/��� ZLWK� S������� &KDQJHV� LQ� WKH� LQWHUSHGLFXODU� GLVWDQFH� ZHUH�
VLJQL¿FDQWO\�DVVRFLDWHG�ZLWK�DGYDQFLQJ�DJH�DW�/�����/�����/����
OHYHOV��S�������
Conclusions: This study suggests some association of body 
diameter and interpedicular distance with increasing age. The 
fact that lumbar spine is more lordotic at L4 and L5 levels, the 
stress on L4 and L5 will be more anteriorly located. Thus the 
YHUWHEUDO�ERG\�ZLOO�H[SDQG�EXW�WKH�,3'�ZKLFK�LV�SRVWHULRU�ZRXOG�
QRW� EH� DIIHFWHG� DV�PXFK�� /��� /��� /�� RQ� WKH� RWKHU� KDQG� EHLQJ�
axially oriented have an even distribution of stress, and as 
D� UHVXOW�ERWK� WKH�9%'�DQG� ,3'�H[SDQG��7KLV�PD\�H[SODLQ�ZK\�
lumbar stenosis occurs so frequently at the lower lumbar levels 
while it is relatively uncommon at upper lumbar spine. 
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LUMBAR DISK DEGNERATION IS ASSOCIATED WITH 
CANAL AREA AND INTERPEDICULAR DISTANCE: A STUDY 
OF 1072 HUMAN CADAVERIC SPECIMENS
Bajwa N.S., Young E.Y., Ahn N.U.
Dept. of Orthopaedics, Case Western School of Medicine, 
University Hospitals, Cleveland, USA

Introduction: Subjects with congenital lumbar stenosis may 
have altered spinal biomechanics due to the fact that anatomic 
parameters are shortened. It is not known if these structural 
differences lead to alterations in forces across the disk spaces, 
which in turn may change the amount of degeneration which 
RFFXUV�ZLWK�DJH��7KH�DLP�RI�WKLV�VWXG\�LV�WR�¿QG�RXW�LI�WKHUH�LV�DQ�
association between degenerative disc disease and canal area 
of lumbar spine.
Materials and Methods: ����� FDGDYHULF� VSHFLPHQV� ZHUH�
examined for evidence of facet and disc arthrosis in lumbar 
spine. Based on studies by Kettler, we used grading systems 
for facet arthrosis and disc degeneration from Grade 0 to 4 on 
D�FRQWLQXXP�IURP�QR�DUWKULWLV�WR�DQN\ORVLV��'LJLWDO�FDOLSHUV�ZHUH�
XVHG� WR�PHDVXUH� VDJLWWDO� FDQDO� GLDPHWHU�� ,3'� DQG�3/�� � &DQDO�
area at each level was calculated using a formula.  A standard 
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FDQDO�DUHD�DQG�7RUJ�UDWLR�ZDV�FUHDWHG�DQG�YDOXHV�WKDW�ZHUH��6'�
below mean were considered as being congenitally stenotic. 
Regression analyses was performed to determine if the Torg ratio 
was associated with canal area, and if a “below normal” Torg ratio 
was predictive of CLS.
Results: 7RUJ� UDWLR� ��6'�ZDV� GH¿QHG� DW� /� � ������ /� � ������
/� � ������ /� � ������ /� � ������ 5HJUHVVLRQ� DQDO\VLV� UHYHDOHG�
VLJQL¿FDQW� DVVRFLDWLRQ� RI� 7RUJ� UDWLR� ZLWK� FDQDO� DUHD� �S��������
7RUJ�UDWLR�EHORZ��6'�SUHGLFWHG�FDQDO�VWHQRVLV�DW�/���/���/��DQG�
/�� �S�������� 8VLQJ� 7RUJ� UDWLR� �� ���� SUHGLFWHG� VWHQRVLV� ZLWK� D�
VHQVLWLYLW\�RI�����DQG�VSHFL¿FLW\�RI�����DW�DOO�OXPEDU�OHYHOV�
Conclusions: %DVHG�RQ�RXU�VWXG\��ZH�GH¿QHG�WKH�ORZHU�OLPLW�RI�
QRUPDO�7RUJ� UDWLR�DW�HDFK� OXPEDU� OHYHO�� �7KH�7RUJ� UDWLR�RI������
predicts CLS with high sensitivity and can be a useful radiological 
tool for CLS screening.
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IS CONGENITAL STENOSIS OF THE CERVICAL SPINE 
ASSOCIATED WITH CONGENITAL LUMBAR STENOSIS?  
AN ANATOMIC STUDY OF 1072 HUMAN CADAVERIC 
SPECIMENS
Bajwa N.S., Young E.Y., Ahn N.U.
Dept. of Orthopaedics, Case Western School of Medicine, 
University Hospitals, Cleveland, USA

Introduction: Congenital stenosis (CS) of the cervical (CCS) 
and lumbar spine (CLS) occur when the bony anatomy of the 
spinal canal is smaller than expected predisposing an individual 
to symptomatic neural compression.  While tandem stenosis is 
NQRZQ�WR�RFFXU�LQ�������RI�LQGLYLGXDOV��LW�LV�QRW�NQRZQ�ZKHWKHU�
this relationship is due to an increased risk of degenerative 
GLVHDVH�LQ�WKHVH�LQGLYLGXDOV��RU�ZKHWKHU�WKLV�¿QGLQJ�LV�GXH�WR�WKH�
tandem presence of a congenitally small cervical and lumbar 
canal. The aim of this study is to determine if the presence of 
CCS is associated with CLS.
Materials and Methods: ����� DGXOW� VNHOHWDO� VSHFLPHQV� IURP�
the Hamann Todd Collection in the Cleveland Museum of Natural 
History were selected.  Canal area at each level was calculated 
XVLQJ�D�IRUPXOD�WKDW�ZDV�YHUL¿HG�E\�FRPSXWHUL]HG�PHDVXUHPHQWV��
9DOXHV� WKDW� ZHUH� �6'� EHORZ�PHDQ�ZHUH� FRQVLGHUHG� DV� EHLQJ�
congenitally stenotic. Linear regression analysis was used to 
determine the association between the additive canal areas at 
all levels in the cervical and lumbar spine. Logistic regression 
was used to calculate odds ratios for CS in one area if CS was 
present in the other.
Results: A positive association was found between the additive 
DUHD� RI� DOO� FHUYLFDO� DQG� OXPEDU� OHYHOV� �S�������� $� SRVLWLYH�
association was also found between the number of CS cervical 
DQG� OXPEDU� OHYHOV� �S��������/RJ� UHJUHVVLRQ�DOVR�GHPRQVWUDWHG�
D�VLJQL¿FDQW�DVVRFLDWLRQ�EHWZHHQ�&6�LQ�WKH�FHUYLFDO�DQG�OXPEDU�
VSLQH�ZLWK�DQ�RGGV�UDWLR�RI������S�������
Conclusions: Based on our study of a large population of adult 
skeletal specimens, it appears that CS of the cervical spine is 
associated with CS of the lumbar spine.  Thus, the presence of 
tandem stenosis appears to be, at least in part, related to the 
tandem presence of a congenitally small cervical and lumbar 
canal.
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A DEFINITION FOR CONGENITAL STENOSIS OF THE 
LUMBAR SPINE: AN ANATOMIC STUDY OF 1072 
POSTMORTEM SPECIMENS
Bajwa N.S., Young E.Y., Ahn N.U.
Dept. of Orthopaedics, Case Western School of Medicine, 
University Hospitals, Cleveland, USA

Introduction: Congenital lumbar stenosis occurs when the bony 
anatomy of the cervical canal is smaller than expected. This may 
predispose an individual to symptomatic neural compression. No 
VWXGLHV�KDYH�GH¿QHG�FRQJHQLWDO�OXPEDU�VWHQRVLV��&/6��EDVHG�RQ�
the normal population. The diagnosis is currently made based 
on radiographic studies which is subjective at best. Anatomic 
measurements are needed that will accurately predict if CLS is 
SUHVHQW��7KH�DLP�RI�WKLV�VWXG\�LV�WR�SURYLGH�D�ZRUNLQJ�GH¿QLWLRQ�
for CLS based on anatomic measurements of skeletal specimens 
for establishing parameters that will accurately predict CLS.
Materials and Methods: ����� DGXOW� VNHOHWDO� VSHFLPHQV� IURP�
the Hamann Todd Collection in the Cleveland Museum of Natural 
+LVWRU\� ZHUH� VHOHFWHG�� 'LJLWDO� FDOLSHUV� ZHUH� XVHG� WR� PHDVXUH�
WKH�IROORZLQJ��/��6����VDJLWWDO�FDQDO�GLDPHWHU��VG���LQWHUSHGLFXODU�
distance (ipd), and pedicle length (pl). Canal area at each level 
ZDV�FDOFXODWHG�XVLQJ�D�IRUPXOD�WKDW�ZDV�YHUL¿HG�E\�FRPSXWHUL]HG�
measurements. A standard distribution for each level was created 
DQG�YDOXHV�WKDW�ZHUH��6'�EHORZ�PHDQ�ZHUH�FRQVLGHUHG�IRU�&/6��
2QFH�GH¿QHG��DQ�DQDO\VLV�RI�GHYLDQFH�ZDV�SHUIRUPHG�WR�LGHQWLI\�
parameters that were predictive of CLS. Logistic regression 
analysis was used to determine odds ratios for CLS using these 
parameters.
Results: &/6� ZDV� GH¿QHG� DW� HDFK� OHYHO� DV�� /��� ����FP���
/��� ����FP��� /��� ����FP��� /��� ����FP��� /��6� � ����FP�.
The sd and ipd were found to be predictive of CLS. Predictive 
YDOXHV� ZHUH� VG���PP� DQG� LSG�����PP� \LHOGHG� VHQVLWLYLWLHV�
DQG� VSHFL¿FLWLHV� RI� ������� DW� HDFK� OHYHO�� /RJLVWLF� UHJUHVVLRQ�
demonstrated an OR>35 between these parameters and 
presence of CLS with at each level. Pedicle length was not a 
good predictor of CLS.
Conclusions: Based on our study of a large population of adult 
VNHOHWDO� VSHFLPHQV�� ZH� GH¿QHG� &/6� DW� HDFK� OHYHO�� 9DOXHV� RI�
VG���PP�RU�LSG�����PP�VWURQJO\�SUHGLFW�WKH�SUHVHQFH�RI�&/6�
DW�DOO�OHYHOV�/�����/��6��
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ESTABLISHMENT OF A LUMBAR TORG RATIO TO PREDICT 
CONGENITAL LUMBAR STENOSIS: A STUDY OF 420 
POSTMORTEM SUBJECTS
Bajwa N.S., Young E.Y., Ahn N.U.
Dept. of Orthopaedics, Case Western School of Medicine, 
University Hospitals, Cleveland, USA

Introduction:�7KH�FHUYLFDO�7RUJ�UDWLR�RI�����KDV�VLQFH�EHHQ�XVHG�
as a screening tool in determining the presence of congenital 
cervical stenosis. However there have been no studies done to 
GH¿QH�7RUJ�UDWLR�LQ�OXPEDU�VSLQH�IRU�SUHGLFWLQJ�FRQJHQLWDO�OXPEDU�
stenosis (CLS).  Prior studies have relied on small sample sizes 
DQG� VWHQRVLV�ZDV�GH¿QHG�E\�SODLQ� ¿OPV�RQO\��7RUJ� UDWLRV� KDYH�
never been correlated with the actual calculated canal area as 
derived from anatomic specimens. The aim of this study is to 
provide an analysis of lumbar Torg ratio in predicting CLS based 
on objective measurements of skeletal specimens.
Materials and Methods: ����DGXOW�VNHOHWDO�VSHFLPHQV�IURP�WKH�
Hamann Todd Collection in the Cleveland Museum of Natural 
+LVWRU\�ZHUH� VHOHFWHG�� �'LJLWDO� FDOLSHUV�ZHUH� XVHG� WR�PHDVXUH�
the sagittal diameter, interpedicular distance, pedicle length and 
vertebral body diameter. Canal area at each level was calculated 
using a geometric formula. A standard distribution curve for 
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VFUHZV� SOXV� LOLDF� VFUHZV� �JURXS� ���� DQG Four-Rod Technique 
�JURXS� ���� 5RWDWLRQDO� DQJOHV� RI� WKH� /�±6�� DQG� /��6�VHJPHQW�
were measured to study the immediate stability. Nondestructive, 
PXOWLGLUHFWLRQDO�ÀH[LELOLW\�DQDO\VHV�LQFOXGHG�IRXU�ORDGLQJ�PHWKRGV�
IROORZHG� E\� D� GHVWUXFWLYH� ÀH[XUDO� ORDG� WR� IDLOXUH� XVLQJ� D�076�
machine. Lumbosacral peak range of motion and ultimate failure 
load of the three reconstruction techniques were statistically 
compared using a one-way analysis of variance combined with a 
Student-Newman-Keuls post hoc test.
Results: 7KH� DYHUDJH� %0'� YDOXH� ZDV� ���������� J�FP�. The 
520�RI� WKH� WKUHH�¿[DWLRQ�FRQVWUXFWV�ZHUH�VLJQL¿FDQWO\� VPDOOHU�
WKDQ�WKH�FRQWDFW�JURXS� LQ�DOO� WKH���GLUHFWLRQV��3���������� ,Q� WKH�
ODWHUDO� EHQGLQJ�� WKH� 520� RI� JURXS� �� DQG� �� ZHUH� VLJQL¿FDQWO\�
VPDOOHU� WKDQ� JURXS� �� �3��� ������� EXW� WKHUH�ZHUH� QR� GLIIHUHQFH�
EHWZHHQ�JURXS���DQG����3�!�������,Q�ÀH[LRQ�H[WHQVLRQ��WKH�520�
RI�JURXS���DQG���ZHUH�VLJQL¿FDQWO\�VPDOOHU�WKDQ�JURXS����3����������
EXW�WKHUH�ZHUH�QR�GLIIHUHQFH�EHWZHHQ�JURXS���DQG����3�!�������,Q�
D[LDO�URWDWLRQ��WKH�520�RI�JURXS���ZHUH�VLJQL¿FDQWO\�VPDOOHU�WKDQ�
JURXS���DQG����3����������EXW�WKHUH�ZHUH�QR�GLIIHUHQFH�EHWZHHQ�
JURXS���DQG����3�!������
Conclusion: The four-rod technique achieved stable 
ELRPHFKDQLFDO�HIIHFWV�LQ�WKH�OXPER�VDFUDO�¿[DWLRQ��(VSHFLDOO\�LQ�
the axial rotation, the four-rod technique had better stability than 
WKH�6��VFUHZV�DQG�6��VFUHZV���LOLDF�VFUHZV�JURXSV�
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THE EFFECT OF SLIDING RODS ON KINEMATICS AND 
LOAD SHARING IN A PEDICLE SCREW ROD SYSTEM: AN 
IN VITRO STUDY
Zhu Q., Lin Z., Huang Z., Chen J.
Dept. of Spine Surgery, Nanfang Hospital, Southern Medical 
University, Guangzhou, China

Introduction: Variety of posterior dynamic stabilization was 
biomechanically evaluated, and even clinically introduced, but 
GHVLJQ�IDFWRUV�LQGHSHQGHQW�WR�DQ\�VSHFL¿F�LPSODQWV��VXFK�DV�RSWLPDO�
stiffness and number of degrees of freedom, haven’t been analyzed 
in detail. Sliding rods allowing two degrees of freedom (translation 
DQG� URWDWLRQ� DORQJ� WKH� URG�� VKRXOG� PDNH� SHGLFOH� VFUHZ� ¿[DWLRQ�
incorporate well with treated segment. Therefore, the present 
study aimed to investigate stabilizing and load sharing effect of 
D� FRQYHQWLRQDO� SHGLFOH� VFUHZ�URG� ¿[DWLRQ� ZLWK� VOLGLQJ� URGV�� DQG�
FRPSDUH�LW�DJDLQVW�ULJLG�¿[DWLRQ��
Methods:� 6HYHQ� SRUFLQH� OXPEDU� VSLQH� VSHFLPHQV� �/��/��� ZHUH�
loaded in a custom-made spine machine with pure moments of ±5.0 
1P�LQ�ÀH[LRQ�H[WHQVLRQ��OHIW�ULJKW�ODWHUDO�EHQGLQJ�DQG�OHIW�ULJKW�D[LDO�
URWDWLRQ��7KH�ÀH[LELOLW\� WHVW�ZDV�SHUIRUPHG�RQ� WKH� LQWDFW� ¿UVW�� WKHQ�
UHSHDWHG�RQ���LQMXU\�VWDWXV��3RVWHULRU�ZLGH�GHFRPSUHVVLRQ�DQG�FDJH�
LQVHUWLRQ��LPSODQWHG�ZLWK�HLWKHU�D�VOLGLQJ�URG�¿[DWLRQ�RU�D�ULJLG�¿[DWLRQ�
on the L3-L4 segment. Four strain gauges were glued on anterior-
lateral vertebral bodies of L3 and L4 on both sides. The range of 
motion, the neutral zone, slide translation along rods and strains 
were determined.  
Results:�&RPSDUHG�WR�WKH�LQWDFW��WZR�¿[DWLRQV�UHGXFHG�VHJPHQWDO�
PRWLRQ� VLJQL¿FDQWO\� LQ� ÀH[LRQ�� H[WHQVLRQ� DQG� ODWHUDO� EHQGLQJ�� EXW�
couldn’t constrain the motion in axial rotation. Compared to the rigid 
¿[DWLRQ��WKH�VOLGLQJ�URG�¿[DWLRQ�OLPLWHG�WKH�PRWLRQ�OHVVHU��ÀH[LRQ����º
YV� ���º�� 3������� H[WHQVLRQ����º vs 0.9º�� ODWHUDO� EHQGLQJ����º vs 
0.9º�� 3������� D[LDO� URWDWLRQ����º� YV� ���º) and resulted in larger 
FRPSUHVVLYH�VWUDLQ�RQ�YHUWHEUDO�ERGLHV�LQ�ÀH[LRQ�DQG�ODWHUDO�EHQGLQJ��
There was interaction whereby cage insertion resulted in better 
VWDELOL]DWLRQ�IRU�WKH�VOLGLQJ�URG�¿[DWLRQ�DQG�ZRUVH�VWDELOL]DWLRQ�IRU�WKH�
ULJLG� LQ�ÀH[LRQ� �3 ������DQG�D[LDO� URWDWLRQ� �3 �������/HQJWK�RI� WKH�
VOLGLQJ�URG�FKDQJHG�����PP�LQ�ÀH[LRQ������PP�LQ�ODWHUDO�EHQGLQJ�DQG�
����PP�LQ�D[LDO�URWDWLRQ��
Discussion:� /LNH� D� ULJLG� ¿[DWLRQ�� WKH� VOLGLQJ�URG� ¿[DWLRQ� RIIHUHG�
stabilization in all directions except in axial rotation. Sliding-rod 
mechanism could incorporated better with the spine and reduce the
load on the implant.
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THE STUDY OF TRUNK MOTOR CONTROL DURING
TRACKING TASKS IN COMBINED EXERTIONS
Mousavi S.J.1, Hadizadeh M.1, Sedaghatnejad E.2, Narimani R.2,
Talebian S.1, Parnianpour M.2

1Dept. of Physical Therapy, Tehran University of Medical 
Sciences, Tehran; 2Dept. of Mechanical Engineering, Sharif 
University of Technology, Tehran, Iran

Background: Several studies emphasize that a possible 
contributor to the persistence and recurrence of low back pain 
(LBP) is changes in trunk motor control. 8VLQJ�D�QRYHO�WUDFNLQJ�
system, recent studies suggested that the tracking task can 
substantially challenge trunk motor control and can be a useful 
method to quantify trunk control during combined exertions. The 
objective of this study was to investigate trunk motor control 
during target tracking tasks in torque-torque plane with different 
time parameter interference and speeds over a broad range of 
directions.
Materials and Methods: The tracking system included a 
moving target circle, which moved on a straight line in the 
GHVLUHG�GLUHFWLRQ�IURP���WR�����RI�LQGLYLGXDO¶V�PD[LPDO�YROXQWDU\�
FRQWUDFWLRQ� �09&�� ZLWK� VSHHG� RI� �� WR� ����09&�6HF�� 7ZHQW\�
asymptomatic subjects instructed to exert isometric contractions 
LQ����SXUH�DQG�FRPELQHG�DQJOHV��7UXQN�FRQWURO�ZDV�TXDQWL¿HG�E\�
measuring constant error (CE) and variable error (VE). 
Results: The results of the repeated measures ANOVA 
GHPRQVWUDWHG� WKDW� &(� DQG� 9(� ZHUH� VLJQL¿FDQWO\� DIIHFWHG� E\�
the angle of exertion (P�������� GXULQJ� WKH� WUDFNLQJ� WDVNV��7KH�
post hoc DQDO\VLV�LQGLFDWHG�WKDW�VLJQL¿FDQWO\�KLJKHU�OHYHOV�RI�&(�
and VE were found during isometric combined and rotational 
H[HUWLRQV�UHODWLYH�WR�XQLD[LDO�ÀH[LRQ�DQG�H[WHQVLRQ�H[HUWLRQV��
Discussion: The results of the present study showed that trunk 
PRWRU� FRQWURO� ZDV� VLJQL¿FDQWO\� FRPSURPLVHG� GXULQJ� WUDFNLQJ�
tasks in combined directions. These results suggested that the 
tracking task can be a useful method to quantify trunk motor 
control in multidirectional tasks.
Conclusions: Since few studies have investigated trunk motor 
FRQWURO� GXULQJ� WUDFNLQJ� WDVNV�� WKHVH� ¿QGLQJV�PD\� FRQWULEXWH� WR�
reveal the link between possible risk factors of low back injury 
and complex and strenuous exertions. Future research will be 
necessary to expand this protocol in assessment and training of 
trunk function in patients with LBP.
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BIOMECHANICAL EFFECT OF FOUR-ROD TECHNIQUE 
ON LUMBO-SACRAL FIXATION: AN IN VITRO HUMAN 
CADAVERIC INVESTIGATION
Zheng Z.M., Wang T.P., Liu H., Li Z.M., Zhang K.B.

sen University, Guangzhou, China

Study Design: An in vitro biomechanical study.
Objectives: To compare the in vitro biomechanical effect of a 
novel four-rod lumbosacral reconstruction technique, to that of 
conventional techniques in a human cadaveric lumbar-pelvic 
PRGHO�DQG�GHWHUPLQH�WKH�EHQH¿W�RI�DGGLQJ�VXSSOHPHQWDU\�URGV�
¿[DWLRQ�
Summary of Background Data: Extension of long fusions to the 
VDFUXP�UHPDLQV�D�GLI¿FXOW�FOLQLFDO�FKDOOHQJH�Recently a technique 
that proposes novel use of 4 supporting longitudinal rods across 
the lumbo-pelvic junction has been reported. No comparative in
vitro biomechanical testing has been previously done.
Methods: Seven fresh-frozen cadaveric lumbar-pelvic spines 
ZHUH�SUHSDUHG�DQG�WHVWHG�IRU�%0'��7KH�LQWDFW�FDGDYHU�XQGHUZHQW�
D�ÀH[LELOLW\�WHVW�¿UVW��IROORZHG�E\�WKH�LQVWUXPHQWHG�FRQVWUXFW��7KH�
WKUHH�FRQVWUXFWV�WHVWHG�LQFOXGHG�6��VFUHZV�DORQH��JURXS�����6��

ISSLS



WWW.SPINEWEEK2012.COM274

ZHUH�WHVWHG�LQ�WKH�IROORZLQJ�VHTXHQFH������QR�ERQH�FHPHQW������
bone cement (BC, Simplex P, Stryker). 
Results: :LWKRXW� %&� WKH� PRWLRQ� LQ� WKH� ¿[WXUH�ERQH� VFUHZ�
LQWHUIDFH� ZDV� EHWZHHQ� a������� �)( ������� $5 �������
/% �������� 7KH� PRWLRQ� ZDV� UHGXFHG� WR� a������� �)( ������
$5 ������� /% ����� ZLWK� %&� DSSOLFDWLRQ�� 7KHVH� GDWD� ZHUH�
DPSOL¿HG�E\�WKH�MRLQW�VWLIIQHVV�ZLWK�WKH�VPDOOHVW�PDJQLWXGH�¿[WXUH�
PRWLRQ� �$5� ����o-0.3o�� UHVXOWLQJ� LQ� WKH� ODUJHVW� �a����� ¿[WXUH�
motion vs total ROM. 
Discussion: This study showed modest improvements in 
URWDWLRQDO� ULJLGLW\� �������� ZLWK� %&� DXJPHQWDWLRQ�� ,W� VKRXOG� EH�
noted that physiologic levels of loading (6.0 Nm) were used in this 
study as opposed to failure loads possibly diminishing the effect 
of BC augmentation. Additionally, this study was performed using 
cadaver specimen and therefore does not account for variables 
such as bony remodeling. 
Conclusion: A novel method for assessing pedicle screw rigidity 
was presented which offers a more physiologic representation 
than standard pull-out testing. 
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MULTIPLE FREEZE-THAW CYCLES AND CUMULATIVE
TESTING ON INTERVERTEBRAL FLEXIBILITY OF HUMAN
CADAVERIC LUMBOSACRAL SPINE
Uppuganti S., Tan J.S.
Dept. of Biomedical Engineering, University of Akron, Akron, USA

Introduction: Previous studies determined that single episode 
of freeze-thaw cycle and long-term freeze storage of cadaveric 
spinal specimens do not affect biomechanical properties. The 
effects of repeated freeze-thaw cycles and extended ambient 
exposure, on both between-day and within-day variation in 
biomechanical properties, have not been previously documented.  
The purpose of this study was to evaluate the cumulative effects 
RI�PXOWLSOH�IUHH]H�WKDZ�F\FOHV�DQG�UHSHDWHG�ÀH[LELOLW\�WHVWV�RQ�WKH�
three-dimensional kinematics of the human lumbosacral spine.
Materials & Methods: Three spinal motion segments were 
VXEMHFWHG� WR� HLJKW� VHWV� RI� UHSHDWHG� ÀH[LELOLW\� WHVWV� LQ� ÀH[LRQ�
extension (FE), lateral bending (LB) and axial rotation (AR) on 
each of eight separate test days (total sets = 64).  The motion 
VHJPHQWV�ZHUH�VWRUHG�LQ�D�IUHH]HU�IRU�DW�OHDVW����KRXUV�EHWZHHQ�
test days.  Two-way repeated measures ANOVA were carried 
out to evaluate between-day and within-day effects on range of 
motion (ROM) and neutral zone (NZ) at =0.05.
Results: 6LJQL¿FDQW� HIIHFWV� IURP� UHSHDWHG� IUHH]H�WKDZ� ZHUH�
found between-days for intervertebral ROM and NZ in FE, LB 
DQG�$5� �DOO�S��������� �1R�VLJQL¿FDQW�ZLWKLQ�GD\�YDULDWLRQ�ZHUH�
REVHUYHG� IRU� )(� 520� �S ������� /%� 520� �S �������$5� 520�
�S �������)(�1=��S �������/%�1=��S ������DQG�$5�1=��S ������
3RVW�KRF� DQDO\VHV� LQGLFDWHG� WKDW� VLJQL¿FDQW� GLIIHUHQFHV� LQ�
between-day variation started after the fourth freeze-thaw and 
ÀH[LELOLW\� WHVW�F\FOH�� �7KH�HIIHFWV�RI�D�VLQJOH�HSLVRGH�RI� IUHH]H�
thaw were not apparent between consecutive test days.
Discussion: The biomechanical properties of the human 
FDGDYHULF�VSLQDO�VSHFLPHQ�ZHUH�VLJQL¿FDQWO\�DIIHFWHG�EHWZHHQ�
day by the freeze-thaw cycles but were not affected within-day 
E\� DPELHQW� FRQGLWLRQV� DQG� UHSHDWHG� ÀH[LELOLW\� WHVWV�� � ,Q�YLWUR�
biomechanical studies with repeated measure design should 
be carried out without an episode of freeze-thaw cycle between 
tests.
Conclusion: 5HSHDWHG�IUHH]H�WKDZ�F\FOHV�KDG�VLJQL¿FDQW�HIIHFW�
on between days properties while extended ambient exposure 
DQG�FXPXODWLYH� IUHH]H�WKDZ�F\FOHV�KDG�QR�VLJQL¿FDQW�HIIHFW�RQ�
biomechanical properties within subsequent test day. 
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BIOLOGIC RESPONSES OF RAT INTERVERTEBRAL DISCS 
TO MECHANICAL LOADING USING A DYNAMIC ORGAN 
CULTURE SYSTEM
Kurakawa T.1, Kakutani K.1, Morita Y.2, Takada T.1, Maeno K.1,
Yurube T.1, Zhang Z.1, Yamamoto J.1, Hirata H.1, Doita M.1,
Kurosaka M.1, Nishida K.1
1Dept. of Orthopaedic Surgery, Kobe University Graduate School 
of Medicine, Kobe; 2Dept. of Biomedical Engineering, Doshisha 
University, Kyoto, Japan

Introduction/Aim: Mechanical loading to Intervertebral disc 
�,9'��LV�FRQVLGHUHG�WR�LQLWLDWH�,9'�GHJHQHUDWLRQ��2XU�DLP�ZDV�WR�
elucidate the biologic responses to mechanical stimuli using a 
dynamic organ culture system.
Materials and Methods:� 7ZHQW\�IRXU� ���ZHHN�ROG� PDOH�
6SUDJXH±'DZOH\� UDWV� ZHUH� XVHG�� ,9'� WLVVXHV� EHWZHHQ� WKH�
�WK� DQG� �WK� FDXGDO� YHUWHEUDH� ZHUH� VXEMHFWHG� WR� G\QDPLF�
FRPSUHVVLYH�VWLPXOL� ����03D,��+]�� LQ�D�G\QDPLF�RUJDQ�FXOWXUH�
system for 7 days. Cultured tissues without stimuli were used 
as control. Histological analysis using Masuda’s grading scale 
DQG� LPPXQRVWDLQLQJ� IRU� PHFKDQRUHFHSWRU� &'��� DQG� LQWHJULQ�

 subunits were performed. Real-time RT-PCR mRNA-
TXDQWL¿FDWLRQ�IRU�aggrecan, , , ,
CD44, and  was performed both in 
WKH�QXFOHXV�SXOSRVXV��13��DQG�DQXOXV�¿EURVXV��$)��WLVVXHV.
Results: The median histological grade of experimental group 
ZDV�����DQG�VLJQL¿FDQWO\�KLJKHU� WKDQ�����RI�FRQWURO�JURXS��ZLWK�
an increased score in the NP. experimental and control group, 
LPPXQRVWDLQLQJ�GHPRQVWUDWHG�SRVLWLYLW\�IRU�&'���DQG�LQWHJULQ�

 both in the NP and AF. Immunopositivity for integrin 
the AF was stronger than the NP. The mRNA expression 

of aggrecan and �ZDV�VLJQL¿FDQWO\�XS�UHJXODWHG�
both in the NP and AF. �VKRZHG�VLJQL¿FDQW�XS�UHJXODWLRQ�
in the NP.  was not affected in the NP and AF. The 
expression of integrin �ZDV�VLJQL¿FDQWO\�XS�UHJXODWHG�LQ�
the AF, although CD44 was not affected in the NP and AF. 
Discussion/Conclusion: Mechanical stimuli initiated 
,9'� GHJHQHUDWLRQ� SDUWLFXODUO\� DSSDUHQW� LQ� WKH� 13� DQG�
obviously increased integrin expression in the AF. 
Mechanoreceptors may play an important role in the early stage 
RI�,9'�GHJHQHUDWLRQ�
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BONE CEMENT AUGMENTATION OF PEDICLE SCREWS 
IMPROVES ROTATIONAL RIGIDITY IN THE LUMBAR SPINE
Yan Y., Bell K.M., Hartman R.A., Kang J.D.
Dept. of Orthopaedic Surgery, University of Pittsburgh, Pittsburgh, 
USA

Introduction/Aim: Pedicle screw loosening is a well-recognized 
clinical problem, especially in osteoporotic bone. Bone cement 
augmentation of pedicle screws has been reported to improve 
VFUHZ�SXOO�RXW� VWUHQJWK�E\�DV�PXFK�DV�������+RZHYHU�� LW� KDV�
also been reported that pullout is not the mechanism by which 
this failure occurs. Therefore, the objective of this study was to 
analyze the rigidity of pedicle screw augmentation in response to 
VL[�GHJUHH�RI�IUHHGRP��'2)��SXUH�PRPHQW�WHVWLQJ��
Materials and Methods: Three screws (6.5mm x 40mm), one in 
screw in each pedicle and a third screw was inserted bicortically 
at the midline of the vertebral body, were used to mount the 
OXPEDU� FDGDYHU� VSHFLPHQ� WR� WKH� URERW� �6WDXEOL� 5;���� �� 8)6�
(JR3) testing system. The specimens were subjected to three 
F\FOHV������1P��RI�ÀH[LRQ�H[WHQVLRQ��)(���D[LDO�URWDWLRQ��$5��DQG�
lateral bending (LB) and kinematics of the (preconditioned) third 
F\FOH�ZHUH�UHFRUGHG�XVLQJ�D�¿YH�FDPHUD�RSWLFDO�WUDFNLQJ�V\VWHP�
�9,&21�������/�����Q ���DQG�/��6���Q ���IXQFWLRQDO�VSLQDO�XQLWV�
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Discussion and Conclusions: The stability provided by the 
3&/����+$� JUDIW� LV� VLPLODU� WR� WKH� FRUWLFDO� JUDIWV�� 7KH� VWUHVV�
distributions in the endplate suggest that the load sharing 
LV� EHWWHU� ZLWK� WKH� FRQIRUPHG�3&/� �� ���+$� JUDIW� ZKLFK�PLJKW�
reduce the graft subsidence possibility. Modern biomanufacturing 
techniques for tissue scaffold manufacturing, in concert with the 
patient’s endplates CT data, allow the scaffold to be manufactured 
prior to surgery. These scaffolds can be loaded with stem cells 
to promote fusion. Our group is pursuing research along these 
lines.

P259

FATIGUE FAILURE OF DYNAMIC STABILIZATION DEVICES 
CAN BE PREDICTED BY PEDICLE-TO-PEDICLE DISTANCE 
CHANGES IN THE LUMBAR SPINE
Sengupta D.K., Fan H.

Hitchcock Medical Center, Lebanon, USA

Introduction: Most dynamic stabilization devices for lumbar 
VSLQH�SHUPLW�DGHTXDWH�UDQJH�RI�PRWLRQ�RQ�EHQFK�WHVWLQJ��'HVSLWH�
that fatigue failure is common. Pedicle-to-pedicle (P-T-P) 
distance tracking may explain the mismatch in the kinematics 
between the devices vs. normal lumbar motion segment. To the 
authors’ knowledge no such study was reported in the literature. 
Aim of this study is to explore the continuous tracking of the 
P-T-P distance in cadaver lumbar spine, and compare it after 
VWDELOL]DWLRQ�ZLWK�'\QHV\V��
Methods: 7KH�PRWLRQ�VHJPHQWV�EHWZHHQ�/�����/����DQG�/��6��
ZHUH�WHVWHG�IURP�VL[�FDGDYHU�OXPEDU�VSLQH�VSHFLPHQ��LQ�ÀH[LRQ�
H[WHQVLRQ� LQ� D� VL[�GHJUHHV�RI�IUHHGRP� VSLQH� WHVWHU�� '\QHV\V�
pedicle screws were inserted at the adjacent vertebra and a 
tracking marker was placed at the screw head. The instant 
location of the cranial screw-head compared to the caudal one 
ZDV� WUDFNHG�ZLWK�D�PRWLRQ�FDSWXUH�GHYLFH�� LQ�ÀH[LRQ�H[WHQVLRQ�
PRWLRQ� LQ�� '\QHV\V� GHYLFH� ZDV� WKHQ� LPSODQWHG� EHWZHHQ� WKH�
pedicle screws, and the tests were repeated.
Results: In the intact motion segment the cranial pedicle screw 
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THE POSITIVE EFFECTS OF VERTEBRAL ENDPLATE 
CONFORMED PCL-HA TISSUE SCAFFOLD ON ENDPLATE 
STRESS DISTRIBUTION AND STABILITY IN SPINAL FUSION: 
A FINITE ELEMENT STUDY
Agarwal A., Palepu V., Agarwal A.K., Yildirim E., Goel V.K.
Dept. of Bioengineering, Engineering Center for Orthopaedic 

USA 

Introduction: ,Q� WKRUDFROXPEDU� UHJLRQ�� ������ RI� IXVLRQ�
failure may lead to pseudarthrosis. From a biomechanical 
perspective, the non-conformity of the graft to the endplate 
surface could contribute to pseudarthrosis due to sub optimal 
stress distributions. The objective of this study is to understand 
the effect of endplate-graft conformation on endplate stress 
distribution and compare load sharing and stability for conformed 
and non-conformed grafts.
Methods:$Q�H[SHULPHQWDOO\�YDOLGDWHG�)(�PRGHO�RI�WKH�/��/��)68�
ZDV�PRGL¿HG�WR�VLPXODWH�WZR�W\SHV�RI�LQWHU�ERG\�JUDIWV��FRUWLFDO�
ERQH�� DQG� SRO\FDSURODFWRQH� �3&/��� ���K\GUR[\DSDWLWH� �+$��
tissue scaffold), with and without endplate-conformed surfaces 
along with pedicle-screw and rod posterior instrumentation 
system. The conformed surface matched the end plate 
morphology on either side. Appropriate material properties were 
DVVLJQHG��7KH�PRGHOV�ZHUH�¿[HG�DW�WKH�LQIHULRU�PRVW�VXUIDFH�RI�
L5 and were subjected to 400 N follower load and 7.5 Nm of 
ÀH[LRQ�H[WHQVLRQ�PRPHQW�
Results: 7KH� ÀH[LRQ�H[WHQVLRQ� PRWLRQ� GHFUHDVHG� E\� DOPRVW�
����ZLWK�FRUWLFDO�ERQH�JUDIW�DQG�����ZLWK�3&/����+$�VFDIIROG��
compared to intact.

The stress distribution for the endplate conformed grafts was 
PRUH� XQLIRUP� DV� FRPSDUHG� WR� WKH� QRQ�FRQIRUPHG� JUDIWV�� WKH�
PD[LPXP�VWUHVV�ZDV�ORZHU�DV�ZHOO��)LJ��D�	�E����)XUWKHUPRUH��WKH�
stresses were lesser for the conformed PCL-HA graft, compared 
WR�FRUWLFDO�JUDIW��7DEOH���
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LQ�WKH�6SRQG\ORO\VLV�JURXS�IRU�PRVW�IUHTXHQFLHV��3������
Conclusion: Surgically induced spondylolysis resulted in 
DSSUHFLDEOH�VSLQDO�UHPRGHOLQJ�WKDW�ZDV�FRQ¿UPHG�KLVWRORJLFDOO\�
DQG� ELRPHFKDQLFDOO\� LQ� WKLV� RYLQH� PRGHO�� '\QDPLF� VSLQDO�
stiffness alterations and adjacent segment motion changes at 
certain mechanical excitation frequencies play important roles in 
understanding spinal stability.  
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FINITE ELEMENT INVESTIGATION OF THE EFFECT OF 
SPINA BIFIDA ON LOADING OF THE VERTEBRAL ISTHMUS
Quah C.1, Yeoman M.2, Cizinauskas A.2, Cooper K.2, McNally D.1,
Boszczyk B.1

1The Centre for Spinal Studies and Surgery, Nottingham 
University Hospitals, Nottingham, England; 2Dept. of Spinal 
Studies, Continuum Blue, Cardif, Wales

Introduction: /XPEDU�VSRQG\ORO\VLV�FRUUHODWHV�ZLWK�6SLQD�%L¿GD�
2FXOWD��6%2��LQ�����RI�FDVHV��7KHUH�KDV�QRW�EHHQ�DQ\�VWXG\�WKDW�
has demonstrated biomechanical or genetic predispositions to 
explain the high coexistence of these two pathologies.
7KH�DLP�RI�WKLV�VWXG\�LV�WR�FRQGXFW�D�¿QLWH�HOHPHQW��)(��DQDO\VLV�
of the altered load transfer in combined axial rotation and 
DQWHURSRVWHULRU�VKHDU� LQ�6%2�DQG� WR�VHH� LI�D�EL¿G�DUFK� UHVXOWV�
in increased strain across the isthmus of the loaded inferior 
articular process.
Methods: )(� PRGHOV� RI� WKH� LQWDFW� VSLQH� DQG� 6%2� �/��6���
LQFOXGLQJ� OLJDPHQWV� ZHUH� ORDGHG� D[LDOO\� WR� �N1� DQG� DQ� D[LDO�
rotation of 3° was applied. Bilateral stresses, alternating stresses 
and strains on the lateral inferior lines of the L5 isthmus in both 
intact and SBO models were assessed and compared.
Results:8QGHU��N1�D[LDO�ORDG�DQG�URWDWLRQ�WKH�PD[LPXP�VWUHVVHV�
observed in the ipsilateral L5 isthmus in the intact spine model 
LQFUHDVHG� IURP� ������ 03D� WR� ������ 03D� UHVSHFWLYHO\�� 8QGHU�
�N1�D[LDO� ORDG�DQG�F\FOLF� URWDWLRQDO� ORDGLQJ� WKH�PHDQ�VWUHVVHV�
observed on inferior L5 isthmus during a single cyclic load in 
the intact spine model compared to the SBO model increased 
IURP� D� �����03D� FRPSUHVVLYH� VWUHVV� WR� D� ������03D� WHQVLOH�
stress respectively. When assessing the equivalent alternating 
VKHDU�VWUHVV�DPSOLWXGH��WKLV�ZDV�IRXQG�WR�EH�������03D�IRU�WKH�
LQWDFW�PRGHO�DQG�������03D�IRU�WKH�6%2�PRGHO��)URP�WKLV�LW� LV�
estimated that under repetitive axial load and rotation, shear 
IDWLJXH�IDLOXUH�ZLOO�RFFXU�DW����PLOOLRQ�F\FOHV�LQ�WKH�LQWDFW�PRGHO�
and 69,956 cycles in the SBO model.
Conclusion: In SBO, the load transfer through the vertebral arch 
in axial rotation is lost and mechanical demand on the isthmus is 
VLJQL¿FDQWO\� LQFUHDVHG��6WUHVVHV�DFURVV�WKH�/�� LVWKPXV� LQ�D[LDO�
URWDWLRQ� LQFUHDVH�E\�������DQG�������� LQ� WKH� LQWDFW�DQG�6%2�
model respectively, predisposing the SBO population to early 
fatigue fracture.

WUDYHOHG� DQWHULRU�SRVWHULRU� GLUHFWLRQ� GXULQJ� ÀH[LRQ�H[WHQVLRQ��
������PP�DW�/����������PP�DW�/�����DQG������PP�DW�/��6����
The travel distance was equivalent to the range of angular motion 
RI�WKH�FRUUHVSRQGLQJ�PRWLRQ�VHJPHQW��'\QHV\V�LQVWUXPHQWDWLRQ�
GLG�QRW�VLJQL¿FDQWO\�DOWHU�WKLV�DQWHULRU�3RVWHULRU�WUDYHO��+RZHYHU��
continuous tracking showed the direction of travel was different 
ZLWK�'\QHV\V��
In the intact motion segments, the pedicle screw head travel 
involved change in the longitudinal P-T-P distance, which was 
ODUJHVW�DW�/��6��������PP��DQG�VPDOOHVW�DW�/����������PP���7KH�
P-T-P distance was shortest in extension and longest at the end 
RI�ÀH[LRQ��'\QHV\V� LQVWUXPHQWDWLRQ�VWRSSHG�DQ\�FKDQJH� LQ� WKH�
longitudinal distance between the pedicle screws.
Conclusion:�$OWKRXJK�'\QHV\V�GHYLFH�SHUPLWWHG�DOPRVW�QRUPDO�
angular motion and antero-posterion travel of the pedicle screw-
KHDGV��LW�GRHV�QRW�DOORZ�WKH�HORQJDWLRQ�RU�VKRUWHQLQJ�ZLWK�ÀH[LRQ�
extension. This mismatch in the kinematics may predict fatigue 
failure of the devices.
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DYNAMIC SPINAL STIFFNESS CHANGES IN AN IN VIVO 
MODEL OF SPONDYLOLYSIS
Colloca C.J.1, Moore R.J.2, Gunzburg R.3, Szpalski M.4 ,
Freeman B.J.6

1Graduate Student, PhD Kinesiology Program, School of Nutrition 
and Health Promotion, Arizona State University, Tempe, USA; 
2The Adelaide Centre For Spinal Research, Institute of Medical 
and Veterinary Science, Adelaide, Australia; 3Department of 
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Introduction: The role of spondylolysis in lumbar spine 
instability is an important biomechanical parameter to be 
clinically evaluated. The purpose of this study was to quantify the 
biomechanical consequences of spondylolysis using a dynamic 
spinal stiffness methodology in an in vivo ovine model.
Methods: In six adolescent Merino sheep, bilateral spondylolytic 
defects were created at L5 (Spondylolysis) and instability 
FRQ¿UPHG�UDGLRORJLFDOO\��6L[�DJH�PDWFKHG�VKHHS�ZHUH�VLPLODUO\�
incised with a posterior approach but their pars undisturbed 
(Control). Single-blind biomechanical and histological 
examinations were conducted at six month surgical follow-up. 
'\QDPLF� VSLQDO� VWLIIQHVV� ZHUH� TXDQWL¿HG� in vivo at L5 during 
���F\FOHV�RI�VZHSW�VLQH� ����� WR����+]��RVFLOODWRU\� ORDGLQJ� �a���
1�� a���� RI� ERG\� ZHLJKW��� � $GMDFHQW� VHJPHQW� \�� DQG� ]�D[LV�
YHUWHEUDO�DFFHOHUDWLRQV�ZHUH�IXUWKHU�TXDQWL¿HG�DFURVV�WKH�OHVLRQ�
during the experiments by means of accelerometers rigidly 
¿[HG�WR�WKH�/��DQG�/��VSLQRXV�SURFHVVHV��/��'9�VWLIIQHVV��ORDG�
deformation, N/m) and accelerations were calculated over six 
trials and averaged for each mechanical excitation frequency in 
each group. Levene’s test preconditioned independent t-tests 
conducted for equality of means to compare spinal stiffness and 
vertebral accelerations between the groups at each frequency.
Results: Histological examination in the spondylolysis group 
UHYHDOHG�ERQ\�KHDOLQJ�RI� WKH� VSRQG\ORO\WLF� GHIHFWV�DQG� ¿EURXV�
pseudarthoses. Fibrous ankylosis of the adjacent facet joints was 
VHHQ� LQ�KDOI�RI� WKH�DQLPDOV��'LVF�SDWKRORJ\�ZDV�QRW�REVHUYHG��
0HDQ� '9� VWLIIQHVV� UDQJHG� IURP� ����� WR� ������ 1�PP� IRU� WKH�
VSRQG\ORO\VLV�JURXS�FRPSDUHG�WR������WR�������1�PP�IRU�FRQWUROV��
$� PHDQ� /�� '9� VWLIIQHVV� LQFUHDVH� LQ� WKH� VSRQG\ORO\VLV� JURXS�
UDQJHG�IURP�����WR�����IRU�DOO�PHFKDQLFDO�H[FLWDWLRQ�IUHTXHQFLHV�
H[DPLQHG� ZKLFK� ZDV� VLJQL¿FDQW� DW� HOHYHQ� GLVWLQFW� IUHTXHQFLHV�
�3�������$�VKLIW� LQ�WKH�UHVRQDQW�IUHTXHQF\�IURP������+]�WR������
+]�ZDV�DOVR�REVHUYHG� LQ� WKH�VSRQG\ORO\VLV�JURXS��6LJQL¿FDQWO\�
decreased adjacent segment vertebral accelerations were found 
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erector spinae (ES) electromyographic activity (EMG) recorded 
when sitting with a lumbar lordosis. Participants adopted three 
VSHFL¿F�VLWWLQJ�SRVWXUHV�ZLWK�XQLTXH�VSLQH�DQG�KLS�DQJOHV��)LQH�
wire electrodes were inserted with ultrasound guidance into 
fascicles of PM arising from the transverse process (PM-t) and 
vertebral body (PM-v).
Results: When people with LBP were analysed as one group, 
PM EMG did not differ between groups in any sitting postures. 
However, when subgrouped, those with low ES EMG in the 
ORUGRWLF�SRVWXUH�KDG�JUHDWHU�30�Y�(0*� LQ� WKH�ÀDW�SRVWXUH�DQG�
compared to the painfree group. For the high ES EMG group, 
PM-t and PM-v EMG was less than that for the low ES EMG 
group in the short lordotic posture.
Discussion: These data highlight both greater and lesser EMG 
DFWLYLW\�RI�30�GHSHQGLQJ�RQ�WKH�VSHFL¿F�SDWLHQW�VXEJURXS��7KHVH�
REVHUYDWLRQV�ZHUH�VSHFL¿F�WR�DQDWRPLFDO�UHJLRQ�RI�WKH�30�PXVFOH�
and sitting posture. 
Conclusion: Findings suggest redistribution of activity between 
muscles that have a potential extensor moment in LBP and 
provide potential insight into clinical practice. The data point to 
observations that may assist matching interventions to subgroups 
within the LBP group.

P265

HOLDING YOUR BREATH: DOES GLOTTIS CLOSURE 
INFLUENCE THE CONTROL OF THE SPINE?
Hodges P.W.1, Massery M.1,2, Hagins M.3

1CCRE SPINE, School of Health & Rehabilitation Sciences, 
University of Queensland, Brisbane, Australia; 2Dept. of Physical 
Therapy, Rocky Mountain University of Health Professionals, 
North Provo, USA; 3Dept. of Physical Therapy, Long Island 
University, New York, USA

Introduction/Aim: There is ongoing debate whether breath 
holding is advantageous for control of the spine. The argument 
in support of this proposal is that maintenance of upright posture 
involves control of thoracic and abdominal pressures and that 
FORVXUH� RI� JORWWDO� VWUXFWXUHV� �D� SULPDU\� GHWHUPLQDQW� RI� DLUÀRZ��
aids the control of thoracic pressure and should be important for 
control of postural stability. This study aimed to investigate the 
effect of modulation of airway control on upright postural stability 
during postural perturbations.
Materials and Methods: Standing balance was gently perturbed 
in the sagittal plane during 7 breathing/voicing tasks that ranged 
from completely closed (breath-hold), to partially opened (voicing) 
RU�FRPSOHWHO\�RSHQ��VLJK��JORWWDO�FRQGLWLRQV�LQ����KHDOWK\�DGXOWV��
Balance was perturbed by release of a load attached to the trunk 
to induce either backward or forward motion. Quality of control of 
the spine and overall body posture were measured as the peak 
amplitudes of displacement of the thorax and center of pressure 
(CoP) in response to the perturbations.
Results: When the glottis was completely open (sigh), thoracic 
displacement in response to  the perturbation was greater than 
in all other conditions, regardless of direction of perturbation 
(P��������� 7KH� DEVROXWH� DPSOLWXGH� RI� &R3� GLVSODFHPHQW� ZDV�
greater with backward perturbation (P �������DQG�ZDV�JUHDWHU�DW�
both extremes of glottal modulation (glottis closed and completely 
open) than when the glottis was partially opened during counting 
out loud (P�������
Discussion: These results show that airway modulation affects 
postural control during upright perturbations. The thorax was 
more stable when the glottis was engaged than when it was 
forced to remain open. Control of CoP displacement appeared 
more optimal during the natural dynamic mid-range airway 
modulation of voicing when compared with the extremes of 
complete glottis closure (likely to enhance trunk stiffness) and 
complete glottis opening (likely to reduce trunk stiffness). Taken 
together these observations provide evidence that glottis closure 
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THE INFLUENCE OF DISC DEGENERATION OF THE 
SUPERIOR ADJACENT SEGMENT ON THE STRESS OF THE 
CORRESPONDING SEGMENT AFTER LUMBAR FUSION
Kim H.J.1, Moon S.H.2, Chun H.J.3, Kang K.T.3, Park J.H.4, Lee H.M.2

1Dept. of Orthopaedic Surgery, Yonse Sarang Hospital, Seoul; 
2Dept. of Orthopaedic Surgery, Yonsei University College of 
Medicine, Seoul; 3Dept. of Mechanical Engineering, Yonsei 
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Introduction: The purpose of this study was to investigate the 
LQÀXHQFH� RI� GLVF� GHJHQHUDWLRQ�per se of the superior adjacent 
segment on the stress at the corresponding segment after one 
VHJPHQW� OXPEDU� IXVLRQ� XVLQJ� WKH� YDOLGDWHG� ¿QLWH� HOHPHQW� �)(��
models.
Methods: ,Q� WKH� YDOLGDWHG� )(� PRGHO� �/�±/���� WKUHH� LQWDFW�
models and three L3–L4 fusion models with different grades 
RI�GLVF�GHJHQHUDWLRQ��QRUPDO��PLOG��PRGHUDWH��DW�WKH�/����ZHUH�
VLPXODWHG��8QGHU�FRPSUHVVLYH�SUHORDG�DQG�IRXU�SXUH�PRPHQWV��
the intradiscal pressure and maximal von Mises stress of the 
DQQXOXV� DW� WKH� /���� VHJPHQW� ZHUH� DQDO\]HG� DQG� FRPSDUHG�
EHWZHHQ�IXVLRQ�DQG�LQWDFW�PRGHOV�ZLWK�HDFK�JUDGH�RI�/����GLVF�
degeneration.
Results: ,Q�DOO�PRGHOV��WKH�/����GLVF�GHJHQHUDWLRQ�OHG�WR�LQFUHDVH�
of maximal von Mises stress of annulus and decrease of intradiscal 
pressure at the corresponding disc under four moments. In the 
models represented each grade of disc degeneration, fusion 
model demonstrated the higher intradiscal pressure and maximal 
von Mises stress at superior adjacent segment than intact model. 
Compared to intact model, percent increases of both maximal 
von Mises stress and intradiscal pressure of fusion model at the 
superior adjacent segment were similar among three grades of 
disc degeneration. 
Discussion: The present study demonstrates that the grade of 
disc degeneration at superior adjacent segment would not affect 
the amount of increment of the stress at the superior adjacent 
segment after one segment lumbar fusion. These results alludes 
that the extension of fusion level does not seem to be warranted 
XQGHU�WKH�SUHWH[W�RI�SUHYHQWLQJ�$6'��
Conclusion: The disc degeneration per se of superior adjacent 
segment cannot contribute to the increase of disc stress at the 
corresponding segment after lumbar fusion.
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CHANGES IN RECRUITMENT OF PSOAS MAJOR IN PEOPLE 
WITH RECURRING BACK PAIN WHEN SITTING ARE 
SPECIFIC TO MUSCLE REGION AND PATIENT SUBGROUP
Hodges P.W.1, Park R.J.1,2, Tsao H.1, Claus A.1, Cresswell A.G.1,2

1Centre of Clinical Research Excellence in Spinal Pain, Injury 
and Health, School of Health and Rehabilitation Sciences, 
The University of Queensland, Brisbane; 2School of Human 
Movement Studies, The University of Queensland, Brisbane, 
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Introduction: Conservative and pharmacological Interventions 
for low back pain (LBP) have been described that target the psoas 
major (PM) muscle, yet little is known of whether and how this 
muscle is changed in this clinical population. This study aimed to 
LQYHVWLJDWH�ZKHWKHU�DFWLYDWLRQ�RI�WKLV�PXVFOH�LV�PRGL¿HG�LQ�SHRSOH�
with recurring episodes of low back pain. Secondary aims were 
to determine whether activation differed between anatomically 
discrete regions of the muscle, and whether the activation 
differed between different clinical subgroups of patients.
Materials and methods: Ten volunteers with recurring episodes 
of LBP and nine pain-free controls participated in this study. 
Participants with LBP were grouped into those with high and low 
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LQÀXHQFHG�E\�FHPHQW�GLVWULEXWLRQ�
Materials and Methods: Fourteen pairs of three-vertebra 
FDGDYHU� VSLQH� VSHFLPHQV� �DJHG� ������ \U�� ZHUH� FRPSUHVVHG�
to induce fracture.  One of each pair underwent vertebroplasty 
with PMMA, the other with a resin (Cortoss).  Before and after 
vertebroplasty, compressive stiffness was determined, and stress 
SUR¿ORPHWU\� ZDV� SHUIRUPHG� E\� SXOOLQJ� D� SUHVVXUH�WUDQVGXFHU�
WKURXJK� HDFK� GLVF� ZKLOVW� XQGHU� ���N1� ORDG�� 3UR¿OHV� LQGLFDWHG�
LQWUDGLVFDO�SUHVVXUH��,'3��DQG�FRPSUHVVLYH�ORDG�EHDULQJ�E\�WKH�
neural arch at fractured and neighbouring levels.  Micro-CT was 
XVHG� WR� TXDQWLI\� FHPHQW� ¿OO� LQ� DQWHULRU� DQG�SRVWHULRU� KDOYHV� RI�
each augmented vertebral body and in the region immediately 
adjacent to the fractured endplate which invariably accompanied 
vertebral compression fracture.
Results: &HPHQW� GLVWULEXWLRQ� GLIIHUHG� VLJQL¿FDQWO\� EHWZHHQ�
&RUWRVV�DQG�300$���)RU�300$��UHVWRUDWLRQ�RI� ,'3�LQ�WKH�GLVF�
DGMDFHQW�WR�WKH�IUDFWXUH�ZDV�LQÀXHQFHG�PRVW�E\�JUHDWHU�YROXPHWULF�
¿OO�RI�WKH�ZKROH�YHUWHEUDO�ERG\��5 ������3�������DQG�JUHDWHU�¿OO�
LQ�WKH�UHJLRQ�DGMDFHQW�WR�WKH�IUDFWXUHG�HQGSODWH��5 ������3�������
ZKHUHDV� ,'3� LQ� WKH� QRQ�DGMDFHQW� GLVF�ZDV�GHSHQGHQW� RQO\� RQ�
DQWHULRU� ¿OO� �5 ������ 3�������� � )RU� &RUWRVV�� UHVWRUDWLRQ� RI� ,'3�
LQ� WKH�DGMDFHQW�GLVF�ZDV�DVVRFLDWHG�ZLWK�D�JUHDWHU�SRVWHULRU�¿OO�
�5 ������3�������ZKHUHDV�VSHFLPHQ�VWLIIQHVV�ZDV�LPSURYHG�E\�
JUHDWHU�FHPHQW�¿OO�DGMDFHQW� WR� WKH�IUDFWXUHG�HQG�SODWH��5 ������
3��������
Discussion: Cement distribution had variable effects at fractured 
and neighbouring levels that were dependent upon the cement 
W\SH���+RZHYHU��LQFUHDVHG�FHPHQW�¿OO�LPPHGLDWHO\�DGMDFHQW�WR�D�
fractured endplate was linked more consistently to restoration of 
mechanical function.
Conclusion: Optimising cement placement to support fractured 
endplates may help improve mechanical function following 
vertebroplasty.  
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BIOMECHANICAL EVALUATION OF ANTERIOR AND 
OBLIQUE LUMBAR SPACERS WITH INTEGRATED PLATE 
FIXATION
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Introduction/Aim: %LRPHFKDQLFDO� ÀH[LELOLW\� WHVWLQJ� RI� VWDQG�
alone ALIF’s has shown little difference between devices. 
Cyclic loading may offer a more realistic prediction of clinical 
performance for stand-alone ALIF’s and may also differentiate 
between devices. This study evaluated an anterior and oblique 
VWDQG�DORQH�$/,)�LPSODQW�ZLWK�LQWHJUDWHG�¿[DWLRQ�SODWHV�LQ�WHUPV�
of range of motion (ROM), pullout and fatigue.
Materials and Methods: Cadaveric lumbar motion segments 
were tested with anterior and oblique interbody spacers with 
LQWHJUDWHG� SODWH� ¿[DWLRQ�� )OH[LELOLW\� WHVWLQJ� �Q �� DQWHULRU�� Q ��
REOLTXH��ZDV�FRQGXFWHG�LQWDFW�DQG�RQ�WKH�VSDFHU���SODWH�¿[DWLRQ��
Moments of ±6Nm with a 50N preload were applied and ROM 
ZDV� TXDQWL¿HG�� 3XOORXW� WHVWV� ZHUH� WKHQ� SHUIRUPHG� RQ� WKH�
VSDFHU��� SODWH� ¿[DWLRQ�� ������� F\FOHV�RI� ÀH[LRQ�H[WHQVLRQ�DQG�
lateral bending fatigue testing (n=6 anterior, n=7 oblique) were 
FRQGXFWHG�E\�DSSO\LQJ�SXUH�PRPHQWV�RI���1P�DW���+]�ZLWK�D�
���1�IROORZHU�ORDG�WR�DGGLWLRQDO�VSHFLPHQV�ZLWK�VSDFHU���SODWH�
¿[DWLRQ��6XEVLGHQFH�ZDV�PHDVXUHG�ÀXRURVFRSLFDOO\��
Results:� $� VLJQL¿FDQW� UHGXFWLRQ� LQ� 520� ZDV� IRXQG� IRU� WKH�
DQWHULRU� VSDFHU� �� ¿[DWLRQ� SODWHV� FRPSDUHG� WR� LQWDFW� EXW� WKHUH�
was no difference between oblique and anterior implants. The 
SHDN�SXOORXW�ORDGV�ZHUH�VLPLODU�DW�����������1�DQG�����������1�
for the anterior and oblique implants, respectively. Subsidence 
averaged 0.4 ± 0.3 mm for the anterior and 0.7 ± 0.5 mm for the 

enhances spine control (which may be ideal for tasks with high 
VSLQDO�ORDG���EXW�RSWLPDO�FRQWURO�RI�EDODQFH�UHTXLUHV�PRUH�ÀH[LEOH�
control of trunk cavity pressures.
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TRANSFORAMINAL LUMBAR INTERBODY FUSION: WHICH 
CONSTRUCT CONFIGURATION PROVIDES THE OPTIMAL 
BIOMECHANICAL STABILITY?
Ambati D.V., Dmitriev A.E., Lehman R.A.Jr., Kang D.
Dept. of Surgery, USUHS, Bethesda, USA 

Introduction: Transforaminal lumbar interbody fusion(TLIF) 
remains an appealing surgical option for treating radicular 
symptoms. However, the optimal antero-posterior construct 
FRQ¿JXUDWLRQ� WR� DGHTXDWHO\� VWDELOL]H� WKH� VHJPHQW� UHPDLQV�
unknown. The current investigation aims to evaluate the acute 
stability afforded by a PEEK TLIF spacer (standard and crescent 
�&U�� VKDSHG�� ZLWK� XQLODWHUDO� �8QL�� DQG� ELODWHUDO� �%L�� SRVWHULRU�
LQVWUXPHQWDWLRQ�XVLQJ�¿QLWH�HOHPHQW�DQDO\VLV�
Methods: An experimentally validated FE model of the L3-5 
VSLQDO�VHJPHQWV�ZDV�XVHG��7KH�PRGHO�ZDV�PRGL¿HG�WR�VLPXODWH�
VXUJLFDO�GHFRPSUHVVLRQ�DW�/����YLD�D�FRPSOHWH�IDFHWHFWRP\��8QL�
or Bi), partial annulotomy and a full discectomy. The following 
reconstructive options were then applied to the decompressed 
VHJPHQW�� ���8QL� VSDFHU���8QL� URG�� ���&U� VSDFHU���8QL� URG�� ���
8QL�VSDFHU���%L�URG�����&U�VSDFHU��%L�URG�����%L�VSDFHU���%L�URG��
The inferior surface of the L5 vertebra was immobilized and a 
EHQGLQJ�PRPHQW�RI����1P�ZDV�DSSOLHG�WR�UHFUHDWH�ÀH[LRQ��)OH[���
extension (Ext), left and right lateral bending (LB, RB), left and 
right axial rotation (LR, RR). ROM and maximum stresses in 
the posterior instrumentation were computed and compared for 
different models.
Results: 7KHUH� ZDV� D� VLJQL¿FDQW� GHFUHDVH� LQ� 520� ZLWK� DOO�
reconstructive conditions when compared to intact. However, 
RYHU�����RI�LQWDFW�520�UHPDLQHG�LQ�/%�ZLWK�XQLODWHUDO�SRVWHULRU�
¿[DWLRQ��FRPSDUHG� WR� OHVV� WKDQ�����IRU�ELODWHUDO�SHGLFOH�VFUHZ�
reconstruction. Furthermore, the calculated stress at the 
cephalad pedicle screw/rod interface was 5 and 3 times greater 
for unilateral posterior constructs under Flex and LB, respectively, 
FRPSDUHG�WR�ELODWHUDO�¿[DWLRQ��7KH�VKDSH�RI�DQ�LQWHUERG\�VSDFHU�
did not appear to affect the stress levels experienced by posterior 
implants.
Discussion/Conclusions: For a TLIF procedure interbody 
VSDFHUV� FRPELQHG�ZLWK� ELODWHUDO� SRVWHULRU� ¿[DWLRQ� RIIHU� JUHDWHU�
stability compared to unilateral posterior augmentation. Moreover, 
shape or number of interbody implants did not affect segmental 
stability with bilateral posterior instrumentation. Finally, the 
increased posterior device stress observed in all loading modes 
with unilateral pedicle screws may accelerate implant loosening 
or construct failure.
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CEMENT DISTRIBUTION FOLLOWING VERTEBROPLASTY 
AFFECTS RESTORATION OF MECHANICAL FUNCTION
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Introduction/Aim: Vertebroplasty helps restore mechanical 
function and spinal load-sharing following vertebral fracture, 
but these effects can be variable.  We investigated whether 
mechanical restoration, at fractured and adjacent levels, is 
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the VariLift-L device were similar to those of the BAK cage. The 
VariLift-L device demonstrated higher shear loads compared to 
the BAK cage.
Conclusions: 'XH� WR� LWV� WUDSH]RLGDO� VKDSH�DQG�  lordotic 
expandability, the tendency of the VariLift-L device to migrate into 
the canal and subside into the endplate will be lower than that for 
BAK cylindrical cage. This shape expandability act to resist A-P 
VKHDU�IRUFHV�LQ�WKH�ÀH[LRQ�PRGH��7KH�H[SDQGDEOH�GHYLFH�KDV�WKH�
DGYDQWDJH�RI�DGMXVWLQJ�LWV�RXWHU�SUR¿OH�WR�WKH�ORUGRWLF�DQJOH�RI�WKH�
treated segment, ensuring a better contact between the device 
and endplates. Biomechanically, the VariLift-L interbody fusion 
device is a good solutionfor fusion surgery of the lumbar spine 
segment without posterior instrumentation.  Our data supports 
clinical observation of VariLift-L cage’s reduced tendency to 
subside and migrate.
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THE BIOMECHANICAL CONSEQUENCES OF ROD REDUCTION 
FOLLOWING FACETECTOMY IN THE LUMBAR SPINE
Bevevino A.B., Lehman R.A., Dmitriev A.E., Gaume R.E., Happel P., 
Helgeson M.D., Kang D.
Dept. of Orthopedics, Walter Reed National Military Medical 
Center, Bethesda, MD, USA

Introduction: Residual mismatch between pedicle screw-rod 
constructs is frequently encountered and corrected through 
rod reduction tools or by readjustment of the screw depth. 
The deleterious effect of rod reduction on intact thoracic spine 
specimens has previously been shown. This study sought to 
investigate the biomechanical effects of rod reduction and screw 
re-insertion on the lumbar spine following facetectomy. 
Methods: Nine (n=9) three-segment, human lumbar spine 
specimens were tested following facetectomy. Pedicles were 
instrumented with 6.5mm screws and insertional torque (IT) was 
measured during screw placement. On the left side, a rod with 
no residual rod-screw mismatch was placed. Then, on the right 
side an intentional 5mm rod-screw mismatch was contoured 
and reduced using a rod-reduction device. To simulate screw 
repositioning, one screw was backed out and reinserted while 
re-insertional torque was measured. Screws were pulled out “in 
line” with the screw axis to determine pullout strength (POS) in 
Newtons (N). 
Results: 5RG� UHGXFWLRQ� VLJQL¿FDQWO\� GHFUHDVHG� SHGLFOH� VFUHZ�
326�FRPSDUHG�WR�FRQWUROV���������1�YHUVXV��������1���7ZR�
RI�QLQH�VFUHZV���������KDG�RXWULJKW�IDLOXUH�GXULQJ�URG�UHGXFWLRQ��
6FUHZ�UHLQVHUWLRQ�GLG�QRW�VLJQL¿FDQWO\�GHFUHDVH�326���������1�
YHUVXV� �������1�� GHVSLWH� KDYLQJ� D� VLJQL¿FDQW� GHFUHDVH� LQ� ,7�
FRPSDUHG�WR�FRQWURO�,7�������LQ�OEV�YHUVXV����������LQ�OEV��
Discussion and Conclusion: As in the thoracic spine, rod 
reduction decreases lumbar pedicle screw POS. Increasing the 
ÀH[LELOLW\�RI�WKH�VSLQH��WKURXJK�WRWDO�IDFHWHFWRP\��GRHV�QRW�QHJDWH�
WKH� HIIHFWV� RI� URG� UHGXFWLRQ�� 'HVSLWH� D� VLJQL¿FDQW� GHFUHDVH�
in IT, screw repositioning/reinsertion did not decrease POS, 
suggesting that a decreased IT does not affect biomechanical 
¿[DWLRQ�VWUHQJWK��

oblique implants after fatigue testing.
Discussion: ROM data was comparable to prior reports of 
available stand-alone ALIF’s. The pullout loads achieved by each 
device suggest that they are unlikely to displace during daily 
activities. Fatigue testing found minimal subsidence except in 
WKUHH�REOLTXH�VSHFLPHQV�ZKHUH�RYHUVWXI¿QJ�WKH�GLVF�VSDFH�PD\�
have resulted in endplate micro-fracture.
Conclusion:�7KH�GHYLFHV�WHVWHG�LQ�WKLV�VWXG\�KDG�VLPLODU�ÀH[LELOLW\�
to prior reports. A fatigue testing protocol was developed and 
implemented in a stand-alone ALIF construct with anchoring 
plates. Subsidence was minimal when the vertebral endplates 
were intact. 
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BIOMECHANICS OF A NOVEL EXPANDABLE INTERBODY 
DEVICE AS COMPARED TO BAK CAGE
Kiapour A.1, Kiapour A.M.1, Kodigudla M.1, Hill G.M.2, Mishra S.2,
Goel V.K.1

1Dept. of Bioengineering, University of Toledo, Toledo; 2Dept. of 
Engineering, Wenzel Spine Inc., Austin, USA

Introduction: The biomechanics of a novel expandable interbody 
device design, VariLift-L, was compared with the BAK cage using 
DQ� H[SHULPHQWDOO\� YDOLGDWHG� /��/�� )68� ¿QLWH� HOHPHQW� PRGHO�
under stand-alone conditions.  Our hypotheses were that the 
stand-alone lordotic expandable device provides stability 
similar to the non-expandable cages and will have a reduced 
tendency to subside and migrate.
Methods: $Q� H[SHULPHQWDOO\� YDOLGDWHG� LQWDFW� ¿QLWH� HOHPHQW�
PRGHO� RI� WKH� /��/�� )68� ZDV� DOWHUHG� WR� PRGHO� H[SDQGDEOH�
VariLift-L and BAK devices in a stand-alone fashion.  The PLIF 
surgical procedure was simulated for placement of both implants. 
The models were subjected to a 400N compressive pre-load 
DQG�DQ����1P�PRPHQW��6HJPHQWDO�NLQHPDWLFV��DQG�ORDGV�DW�WKH�
endplate-implant interface were computed and compared among 
cases.
Results: The VariLift-L expandable device resulted in more 
UHGXFWLRQ�LQ�PRWLRQ������RI�LQWDFW��FRPSDUHG�WR�WKH�%$.������RI�
LQWDFW��LQ�H[WHQVLRQ��6LPLODU�HIIHFWV�ZHUH�REVHUYHG�LQ�ÀH[LRQ������
RI� LQWDFW�� DQG� D[LDO� URWDWLRQ� �����RI� LQWDFW�� ORDGLQJV�� ,Q� ODWHUDO�
bending, the BAK and VariLift-L models had similar reductions in 
PRWLRQ������RI�LQWDFW���,Q�DOO�ORDGLQJ�PRGHV�WKH�QRUPDO�ORDG�IRU�
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a central pivoting point for a virtual cone that traveled along 
the spinal canal capturing its contour. The algorithm recorded 
WKH�FDQDO�$3�GLDPHWHU��GH¿QHG�DV�WKH�OHDVW�GLVWDQFH�ZLWKLQ�WKLV�
boundary, and was not necessarily contained in the CT-image 
plane. The minimum, maximum, and mean AP diameters were 
FDOFXODWHG�DW�WKH�/��/��OHYHOV��,QWHUYHUWHEUDO�GLVFV�ZHUH�JUDGHG�
DFFRUGLQJ� WR� WKH� 3¿UUPDQQ� 05,� VFDOH�� 6WDWLVWLFDO� VLJQL¿FDQFH�
ZDV�VHW�DW�S������DQG�GHWHUPLQHG�ZLWK�$129$�
Results:6\PSWRPDWLF�VXEMHFWV�KDG�VLJQL¿FDQWO\�VPDOOHU�PLQLPXP�
diameters than asymptomatic subjects. Minimum diameter also 
GHFUHDVHG� ZLWK� LQFUHDVLQJ� JUDGH� RI� GLVF� GHJHQHUDWLRQ�� 'LVFV�
ZLWK�JUDGH���GHJHQHUDWLRQ�KDG�VLJQL¿FDQWO\�ODUJHU�PLQ��GLDPHWHUV�
WKDQ�JUDGHV�������DQG����$FURVV�OHYHOV��/��KDG�VLJQL¿FDQWO\�ODUJHU�
PLQLPXP�GLDPHWHUV�WKDQ�/��/���DQG�VLJQL¿FDQWO\�ODUJHU�DYHUDJH�
GLDPHWHUV� WKDQ� /��/��� 7KHUH� ZDV� QR� VLJQL¿FDQW� GLIIHUHQFH�
between age groups. 
Discussion: The fact that greater disc degeneration showed 
smaller minimum diameters is consistent with the literature 
suggesting degenerative changes in the intervertebral disc can 
cause narrowing of the spinal canals from related mechanical 
changes.
Conclusions: 7KLV�LQLWLDO�¿QGLQJ�RI�VLJQL¿FDQW�GLIIHUHQFHV�LQ�$3�
diameter between LBP patients and controls could implicate 
narrowing of the spinal canal in the etiology of chronic LBP. 
Future studies with this approach will lead to more accurate 
¿QGLQJV� RI� WKH� DQDWRPLFDO� IDFWRUV� UHODWHG� WR� OXPEDU� GLVRUGHUV�
WKDQ�ZLWK��'�PHWKRGV
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LUMBAR FACET JOINT CENTROIDS AS A FUNCTION OF 
SPINAL LEVEL AND AGE
Ishihara Y., Simon P., Espinoza Orías A.A., Andersson G.B.J., An H.S.,
Inoue N.
Dept. of Orthopaedic Surgery, Rush University Medical Center, 
Chicago, USA

Introduction: Spinal segmental motion and load transmission 
are affected by the facet joints (FJs). The aim of this study was to 
determine the FJ position with respect to the vertebral body and 
its relationship to spinal level and age.
Methods: In vivo�PHDVXUHPHQWV�RI�WKH�OXPEDU�)-�SRVLWLRQ��/��
/��� ZHUH� SHUIRUPHG� RQ� ��� YROXQWHHUV� ���0���)�� �����\�R����
6XEMHFW�EDVHG� &7� PRGHOV� ZHUH� DQDO\]HG� XVLQJ� �'� PHWKRGV�
to locate the centroid of the facet joint and distances between 
centroids in the same vertebral body were thus determined.
Results: Both vertical and horizontal distances measured from 
each FJ centroid towards the mid-axial and mid-coronal plane, 
respectively, of the vertebral body’s posterior wall decreased 
VLJQL¿FDQWO\� LQ� WKH� ORZHU� OHYHOV�� ,QWHUIDFHW�ZLGWK� LQFUHDVHG�ZLWK�
HDFK�VXFFHVVLYH�ORZHU�OHYHO��ZKLOH�LQWHUIDFHW�KHLJKW�VLJQL¿FDQWO\�
decreased. With age, both vertical distances between inferior FJ 
centroid and the posterior wall’s mid-axial plane and interfacet 
KHLJKWV� KDG� GHFUHDVLQJ� WHQGHQFLHV�� KRZHYHU�� WKH� DQWHULRU�
posterior distance and interfacet width increased. 
Discussion: 'DWD� LQGLFDWH� OHYHO�VSHFL¿F� SRVLWLRQ� FKDQJHV�
in superior/inferior FJ centroids. The rectangles formed by 
FRQQHFWLQJ�)-�FHQWURLGV�ZLWKLQ�HDFK�RI�WKH�/��/��OHYHOV��EHFRPH�
trapezoids with wider bases in L4-L5. Lines connecting the 
centroids of the superior and inferior facets were almost parallel 
to the vertebral body posterior wall. These characteristics appear 
WR� EH� EHQH¿FLDO� LQ� D[LDO� FRPSUHVVLYH� ORDG� WUDQVPLVVLRQ from
the superior facet to the inferior facet without creating bending 
moments and shear forces. The present study also showed age-
related migration of the FJ centroid position towards the postero-
lateral side and the interfacet height decreased due to shortening 
RI� WKH� LQIHULRU�SURFHVV��'HFUHDVHV� LQ� LQWHUIDFHW�KHLJKW�ZLWK�DJH�
can be explained by an age related decrease in disc height. 
Conclusion: Accurate FJ position is indispensable in evaluating 
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VAS SCORES AND TORSO MOTIONS IN LOW-BACK PAIN 
SYMPTOMATIC PATIENTS
Espinoza Orías A.A.1, Soni G.1,2, Andersson G.B.J.1, An H.S. 1,
Inoue N.1

1Dept. of Orthopaedic Surgery, Rush University Medical Center, 
Chicago; 2Dept. of Biological Sciences, University of Illinois at 
Chicago, Chicago, USA  

Introduction: 7KH� LQÀXHQFH� RI� WRUVLRQ� LQ� ORZ�EDFN� SDLQ� �/%3��
LV� VWLOO� QRW� FOHDUO\� GH¿QHG� IURP� D� FOLQLFDO� YLHZSRLQW�� 0RVW� RI�
the available basic science literature considers torsion and 
spinal instability as important biomechanical factors in spine 
degeneration, but there is no correlation attempted to actual pain 
description. This study aimed to bridge that gap by logging Visual 
Analogue Scale (VAS) scores of subjects after recording images 
RI�ÀH[LRQ�H[WHQVLRQ�DQG�WRUVLRQDO�PRYHPHQW�RI�WKH�VSLQH�in vivo.
Materials and Methods: Thirty-nine LBP symptomatic subjects 
�,5%�DSSURYHG����0���)��DJH���������ZHUH�VXEMHFWHG�WR�ÀH[LRQ�
H[WHQVLRQ� UDGLRJUDSKV� DQG� &7� VFDQQLQJ� LQ� ¿YH� WRUVR�URWDWLRQ�
positions: supine (neutral), and both 30°/50° towards Left/Right. 
Before/after each scanning session and position, patients were 
DVNHG� WR� UDWH� WKHLU� SDLQ� RU� GLVFRPIRUW� DFFRUGLQJ� WR� D� ��� SRLQW�
9$6��ZLWK�JUDGH����DVVLJQHG�WR�WKH�ZRUVW�SDLQ�HYHU�H[SHULHQFHG��
T-tests were used to determine any differences between positions 
with alpha=0.05.
Results: The following comparisons of post-image/position VAS 
VFRUHV� DQG� S�YDOXHV� DUH� UHSRUWHG�� QHXWUDO�YV��ÀH[LRQ�� ��������
QHXWUDO�YV��H[WHQVLRQ�� �������� QHXWUDO�YV������5LJKW��� ��������
QHXWUDO�YV������5LJKW��� ��������� QHXWUDO�YV������/HIW��� �������
QHXWUDO�YV������/HIW������������6\PPHWU\�ZDV�VKRZQ�EHWZHHQ�OHIW�
DQG�ULJKW�SRVLWLRQV�ZLWK�S!�������IRU�DOO�IRXU�FDVHV��$Q�LQFUHPHQW�
in rotation also showed larger VAS scores in consequence: from 
30° to 50° to the right (p=0.005), and from 30° to 50° to the left: 
S���������
Discussion: Pain scores are higher with increasing range of 
rotational motion. Conversely, comparing scores between the 
QHXWUDO�SRVLWLRQ�DQG�HDFK�RQH�RI� WKH�ÀH[HG�H[WHQGHG�SRVLWLRQV�
did not show statistical differences. The relevance of torsion was 
demonstrated as pain-inducing initiator in this study. Imaging at 
prescribed positions constitutes a repeatable factor to induce 
pain in symptomatic patients. 
Conclusion: While pain is subjective, data shows increasing 
scores with larger ranges of axial torsion, showcasing the 
DVVHVVPHQW�RI� WRUVLRQ¶V� LQÀXHQFH� LQ�/%3��)XWXUH�ZRUN� LQFOXGHV�
evaluation of the painful side, with data from pain maps.
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IMAGE-BASED 3D-CHARACTERIZATION OF THE LUMBAR
SPINAL CANAL GEOMETRY IN VIVO

An J.S.1, Espinoza Orías A.A.1, Andersson G.B.J.1, An H.S.1,
Inoue N.1

1Dept. of Orthopaedic Surgery, Rush University Medical Center, 
Chicago, USA

Introduction: Clinically available methods to measure the 
AP diameter of the spinal canal do not take into account the 
spinal obliquity, producing inaccurate measurements. This 
study aims to measure the geometry of the lumbar spinal bony 
canal in asymptomatic and low back pain subjects using in vivo
3-dimensional CT data.
Materials and Methods: CT data from 90 subjects (IRB-
DSSURYHG�� ��0���)�� DJHV�� ������� ��� V\PSWRPDWLF�� ���
asymptomatic). This geometry was exported as point-clouds for 
analysis and posterior-wall eigenvectors were determined and 
used as reference to measure the bony canal AP diameter. A 
ÀRDWLQJ�VSKHULFDO� FRRUGLQDWH�V\VWHP�ZDV�HVWDEOLVKHG� WR�DFW�DV�
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LQVHUWHG�LQWR�WKH�ERWK�GHHS�PXOWL¿GXV��'0���,Q�DGGLWLRQ��VXUIDFH�
HOHFWURGHV�ZHUH�DWWDFKHG�WR�WKH�ERWK�6XSHU¿FLDO�PXOWL¿GXV�60���
Iliocostal lumborum (IL), Longissimus thoracic (LT), Rectus 
abdominis (RA), Transverse abdominis/Obliquus internus 
(TA/OI), Obliquus externus (OE) and Gluteus medius (GM). 
Electromyographic signal amplitude was measured during hip 
abduction in the side lying position with general and with upper 
leg caudally pushed (hip joint is the axis of rotation). Tow-way 
analyses of variance were used to compare muscle activity level 
among exercises.
Results: The exercise showing the greater activity level for the 
'0�ZDV�KLS�DEGXFWLRQ� LQ� WKH�VLGH� O\LQJ�SRVLWLRQ�ZLWK�XSSHU� OHJ�
FDXGDOO\� SXVKHG�� 7KHUH� ZHUH� VLJQL¿FDQW� PDLQ� HIIHFWV� IRU� WKH�
LSVL�ODWHUDO� '0� LQ� PRGL¿HG� H[HUFLVH�� +RZHYHU�� WKHUH� ZHUH� QR�
VLJQL¿FDQW�PDLQ�HIIHFWV�RQ�RWKHU�PXVFOHV�LQ�DEGRPHQ�DQG�EDFN�
of trunk. Furthermore, the change of the EMG amplitudes of the 
&RQWUD�ODWHUDO�'0�PXVFOHV�VKRZHG�D�VLJQL¿FDQW�GLIIHUHQFH��
Discussion: Trunk muscles activities were measured using 
intramuscular and surface electrodes during hip abduction in 
WKH� VLGH�O\LQJ� ZLWK� RU� ZLWKRXW� SHOYLF� ¿[DWLRQ� WR� H[DPLQH� ZKLFK�
exercise would be more effective to activate deep trunk muscles. 
Our study showed that hip abduction in the side-lying with pelvic 
¿[DWLRQ�PLJKW�EH�PRUH�HIIHFWLYH�WKDQ�KLS�DEGXFWLRQ�ZLWKRXW�SHOYLF�
¿[DWLRQ� IRU� UHFUXLWLQJ� GHHS� WUXQN� PXVFOHV� IRU� VSLQDO� G\QDPLF�
stabilization.
Conclusion: The results demonstrate that the hip abduction in 
the side-lying with upper leg pushing caudally is more effective.

Acknowledgment: This study was supported by a grant of the Korea 
+HDOWKFDUH� WHFKQRORJ\� 5	'� 3URMHFW�� 0LQLVWU\� IRU� +HDOWK�� :HOIDUH� 	�
)DPLO\�$IIDLUV��5HSXEOLF�RI�.RUHD��$��������
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TAPPING INSERTIONAL TORQUE PREDICTS BETTER 
PEDICLE SCREW FIXATION AND OPTIMAL SCREW SIZE 
SELECTION
Helgeson M.D. 1, Lehman R.A.1, Dmitriev A.E.1, Kang D.G.1,
Bevevino A.J.1, Luhmann S.J.2

1Dept. of Orthopaedic Surgery and Rehabilitation, Walter Reed 
National Military Medical Center, Bethesda; 2Dept. of Orthopaedic 
Surgery, Washington University School of Medicine, St. Louis, USA

Introduction/Aim: Previous studies have evaluated screw insertional 
torque (IT) and its direct correlation with pullout strength. We set out to 
LQYHVWLJDWH�WKH�HIIHFWV�RI�WDSSLQJ�,7�RQ�SHGLFOH�VFUHZ�¿[DWLRQ�VWUHQJWK�
Materials and Methods: $� SLORW� VWXG\� ZLWK� ¿YH� VSHFLPHQV� ZHUH�
LQVWUXPHQWHG� XVLQJ� RSWLPDO� WDS� VL]H� ��PP� OHVV� WKDQ� SHGLFOH� ZLGWK���
DQG�WKH�RSWLPDO�WDSSLQJ�,7�ZDV�IRXQG�WR�EH����LQ�OEV��DQG����LQ�OEV�ZDV�
XVHG� DV� D� SDLUHG� FRPSDULVRQ�� � 1H[W�� ��� VSHFLPHQV� �Q ��� SHGLFOHV��
were probed and tapped with increasing tap size until threshold torque 
ZDV� UHDFKHG� �*URXS������LQ�OEV��*URXS������LQ�OEV��� �6FUHZ�VL]H�ZDV�
GHWHUPLQHG�E\�DGGLQJ���PP�WR�WKH�WDS�VL]H�WKDW�FURVVHG�WKH�WKUHVKROG�
torque value.
Results: 7KH�SHGLFOH�VFUHZ�SXOORXW�VWUHQJWK�ZDV�VLJQL¿FDQWO\�LQFUHDVHG�
������ LQ�*URXS��� ������� �� ������1�� FRPSDUHG� WR�*URXS��� ������� ��
������1���S ���������7KH�PHDQ�SHGLFOH�VFUHZ�GLDPHWHU�ZDV�VLJQL¿FDQWO\�
LQFUHDVHG�LQ�*URXS����������������PP��FRPSDUHG�WR�*URXS�����������
�����PP�� �S ��������� �7KHUH�ZDV� DOVR� DQ� LQFUHDVHG� UDWH� RI� RSWLPDO�
SHGLFOH�VFUHZ�VL]H�VHOHFWLRQ�LQ�*URXS���ZLWK���RI����������SHGLFOH�VFUHZV�
FRPSDUHG�WR�*URXS���ZLWK���RI������������SHGLFOH�VFUHZV�ZLWKLQ���PP�
of the measured pedicle width.  There was a moderate correlation for 
tapping IT with both screw IT (r=0.54) and pedicle screw POS (r=0.55).
Conclusion: 2XU� ¿QGLQJV� VXJJHVW� WDSSLQJ� ,7� GLUHFWO\� FRUUHODWHV�ZLWK�
pedicle screw IT, pedicle screw pullout strength, and optimal pedicle 
screw size.  We recommend incrementally increasing tap size until a 
WDSSLQJ�LQVHUWLRQDO�WRUTXH�WKUHVKROG�RI�����LQ�OEV�LV�UHDFKHG��ZKLFK�PD\�
PD[LPL]H�¿[DWLRQ�VWUHQJWK�DQG�REWDLQ�RSWLPDO�SHGLFOH�µ¿W�DQG�¿OO¶�ZLWK�WKH�
largest screw possible.

the motion segment kinematics and load transmission of the 
spinal column. Furthermore, FJ position may also provide 
important information for studies on spinal disorders such as 
lumbar canal stenosis and spondylolisthesis.
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IN VIVO MEASUREMENT OF MORPHOLOGICAL CHANGES 
IN THE HUMAN LUMBAR SPINE PEDICLE
Ishihara Y., Espinoza Orías A.A., Simon P., An H.S., Andersson 
G.B.J., Sugisaki K., Inoue N.
Dept. of Orthopaedic Surgery, Rush University Medical Center, 
Chicago, USA

Introduction: Numerous studies have investigated the effects of 
lumbar level and gender on pedicle morphology. However, studies 
on the effects of aging are limited. Age-related changes on the 
pedicle morphology may be related to painful conditions such as 
lumbar canal stenosis. The aims of this study were to evaluate 
DJH�UHODWHG�FKDQJHV�LQ�SHGLFOH�PRUSKRORJ\�XVLQJ��'�PRGHOV in 
vivo, and investigate the correlation with canal diameter. 
Methods: In vivo measurements of the lumbar pedicle 
PRUSKRORJ\� DQG� FDQDO� ZLGWK� �/��/��� ZHUH� SHUIRUPHG� RQ� ���
KHDOWK\� YROXQWHHUV� �,5%�DSSURYHG�� ��0���)�� ������ \�R���� &7�
scans provided geometrical data exported as point clouds. The 
�'�DQDO\WLFDO� WHFKQLTXH� GHYHORSHG� LQ� RXU� ODERUDWRU\� DQG� XVHG�
in this study to measure pedicle the isthmus width, interpedicle 
width, and lumbar spinal canal width is described in detail 
elsewhere.���

Results: 3HGLFOH� LVWKPXV�ZLGWK�ZDV� ODUJHU�ZLWK� DJH� DW� /��� /��
DQG�/���&RQYHUVHO\�� ERQ\� FDQDO�ZLGWK�GLG�QRW� VKRZ�VLJQL¿FDQW�
changes with age in all lumbar levels. Interpedicle width increased 
JUDGXDOO\�DW�/���/���DQG�/��ZLWK�DJH��$OO�SDUDPHWHUV� LQFUHDVHG�
gradually with successive lower levels. 
Discussion: 7KH� SUHVHQW� VWXG\� LV� WKH� ¿UVW� WR� LQYHVWLJDWH� DJH�
UHODWHG� FKDQJHV� LQ� SHGLFOH� PRUSKRORJ\� IURP� �'� &7� PRGHOV��
,Q�RXU� VWXG\�� LVWKPXV�ZLGWK� LQFUHDVHG� VLJQL¿FDQWO\�ZLWK�DJH�DV�
a consequence of age-related periosteal bone formation. The 
increase in interpedicle width indicates a lateral shift of the 
pedicle with age. Information on age-related pedicle dimensional 
changes is important for spinal surgery, especially for procedures 
XVLQJ�SHGLFOH�¿[DWLRQ��6LQFH�SHGLFOH�WKLFNQHVV�LV�HVVHQWLDO�IRU�VDIH�
SHGLFOH�VFUHZ�¿[DWLRQ�� IXWXUH�ZRUN� LQFOXGHV�URXWLQHV�WR�DQDO\]H�
the evolution of pedicular cortex thickness in this same cohort.
Conclusion: The bony canal width did not show age-related 
changes despite the increase of the pedicle width with age. The 
increase in interpedicle width counterbalanced the increase in 
the pedicle width to prevent canal stenosis.

References:
��� 6XJLVDNL�.�6SLQH������������������
��� $Q�-6�7UDQV�$60(�6%&����������
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EFFECT OF HIP ABDUCTION EXERCISE WITH PELVIC 
FIXATION ON RECRUITMENT OF DEEP TRUNK MUSCLES
Kim E.H.1, Cho Y.W.1, Lee D.G.1, Kim C.S.2,3, Park S.H.2,3, Kim 
G.J.3, Jung Y.J.1, Ahn S.H.1,2,3

1Dept. of Rehabilitation Medicine, College of Medicine, Yeungnam 
University, Daegu; 2Institute of Biomedical Engineering, 
Yeungnam University, Daegu; 3Clinical Trial Center for Medical 
Device, Yeungnam University, Daegu, Korea

Introduction/Aim: To determine the posture of abduction in the 
side-lying that effective for promoting deep trunk muscle activity.
Methods: Ten healthy men with no history of lumbar spine 
disorders participated in the study. Fine-wire electrodes were 
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GHJHQHUDWLRQ�� KRZHYHU�� WKHUH� LV� OLWWOH� LQIRUPDWLRQ� UHJDUGLQJ�
the effect of alendronate on the glycosaminoglycan (GAG) 
accumulation in disc tissue. The goals of this study were to 
determine the role of extracellular osmolality and oxygen tension 
in regulating production of GAG by alendronate and its effects on 
disc matrix turnover.
Materials and Methods: Cells were isolated from the NP of 
bovine caudal discs, encapsulated in alginate beads, and cultured 
LQ�'0(0�FRQWDLQLQJ����)&6�DW�����P2VPRO�DW�FHOO�GHQVLWLHV�RI�
��PLOOLRQ�FHOOV�PO��7KH\�ZHUH�WKHQ�FXOWXUHG�IRU���GD\V�XQGHU�����
R[\JHQ�ZLWK� ������ ������ PRO�O� DOHQGURQDWH�� FHOO� FXOWXUHG� ZLWKRXW�
alendronate served as control and the effects of osmolality and 
oxygen concentration were compared. Encapsulated cells were 
GLYLGHG�LQWR���JURXSV��RQH�WR�EH�LQFXEDWHG�DW�����P2VPRO�DV�VHHQ�
in degenerated discs and one to be incubated at 400 mOsmol 
DV�VHHQ�LQ�KHDOWK\�GLVFV�ZLWK����� mol/l alendronate and without 
alendronate as control. These groups were further divided into 
WKH� IROORZLQJ� �� GLIIHUHQW� R[\JHQ� WHQVLRQ� LQ� HDFK� FXOWXUH�PHGLD�
FRQGLWLRQV���������2

�
�DV�VHHQ�LQ�KHDOWK\�GLVFV�DQG���������2

�

as seen in degenerated discs. Lactate production was measured 
enzymatically and GAG accumulation was examined using a 
'0%�DVVD\��5DWH�RI�VXOIDWH�*$*�V\QWKHVLV�ZDV�PHDVXUHG�XVLQJ�
a standard 35S-sulfate radioactive method.
Results: $OHQGURQDWH� DW� FRQFHQWUDWLRQV� RI� ������ �� ���� mol/l 
potentiated the GAG production per million cells by cells in 5 
GD\V�FXOWXUH��7KH�SRWHQWLDWHG�HIIHFW�ZDV�PD[LPDO�DW����� mol/l. 
3DWKRORJLF� FRQGLWLRQV� DV� VHHQ� LQ� WKH� GHJHQHUDWHG� GLVF� �����
P2VPRO������R[\JHQ��DSSDUHQWO\�GHFUHDVHG�*$*�SURGXFWLRQ��
cell metabolism (lactate production) and GAG synthesis. 
Alendronate-induced increases are prevented by inhibition of 
cell metabolism under pathologic conditions, but alendronate 
increased GAG production, cell metabolism and GAG synthesis 
LQ�KHDOWK\�FRQGLWLRQV������P2VPRO�����R[\JHQ��
Conclusion: This data suggest that alendronate may have 
chondroprotective effects on disc cells preventing disc 
degeneration.
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INHIBITING IKB KINASE-B DOWN-REGULATES
INFLAMMATORY MEDIATORS IN INJURED DISKS
AND NEUROPEPTIDES IN DORSAL ROOT GANGLIA
INNERVATING INJURED DISKS IN RATS
Kobori S., Miyagi M., Ishikawa T., Kamoda H., Suzuki M., Hishiya 
T., Yamada T., Arai G., Sakuma Y., Oikawa Y., Inoue G., Ohtori S., 
Takahashi K.
Dept. of Orthopaedic Surgery, Graduate School of Medicine, 
Chiba University, Chiba, Japan

Introduction: Human and animal studies have suggested that 
XS�UHJXODWLRQ�RI� LQÀDPPDWRU\�PHGLDWRUV� LQ�GDPDJHG� ,9'V�FDXVHV�
GLVNRJHQLF�ORZ�EDFN�SDLQ��%ORFNLQJ�LQGLYLGXDO�LQÀDPPDWRU\�PHGLDWRUV�
LV� LQHIIHFWLYH��KRZHYHU�� LQÀDPPDWRU\�PHGLDWRU�VWLPXOL�RIWHQ�UHTXLUH�
I B kinase-ß (IKKß) to activate NF- B. Thus this study aimed to 
HOXFLGDWH�WKH�HI¿FDF\�RI�,..ß�LQKLELWRU�RQ�LQÀDPPDWRU\�PHGLDWRUV�LQ�
,9'V�RU�RQ�QHXURSHSWLGHV�LQ�WKH�'5*�QHXURQV�WKDW�LQQHUYDWH�WKHP�
Methods: 0DOH�6SUDJXH�'DZOH\� UDWV�ZHUH�GLYLGHG� LQWR���JURXSV��
sham, saline (disk-injury plus saline), and IKKß (disk-injury plus 
anti-IKKß��� 7R� LQGXFH� LQMXU\�� ,9'V� ZHUH� H[SRVHG� DQG� UHSHDWHGO\�
punctured. 
([SHULPHQW����Q ���UDWV��������GD\V�SRVW�LQMXU\��FRFF\JHDO��&R�������
&R����DQG�&R����,9'V�ZHUH�UHVHFWHG�DQG�71)�DOSKD��,/��EHWD�DQG�
,/���OHYHOV�ZHUH�TXDQWL¿HG�XVLQJ�(/,6$�
([SHULPHQW� �� �Q ��� UDWV��� 7KH� QHXURWUDFHU� ÀXRURJROG� �)*�� ZDV�
LQMHFWHG� LQWR� LQMXUHG�/���� ,9'V�DQG�XQLQMXUHG�VKDP�JURXS� ,9'V� WR�
GHWHFW�'5*�QHXURQV��2QH�ZHHN�SRVW�VXUJHU\��/�±/��'5*V�ZHUH�
resected and immunolabeled with the pain marker CGRP. The 
SURSRUWLRQV� RI� )*�ODEHOHG� &*53�LPPXQRUHDFWLYH� '5*� QHXURQV�
were assessed. 
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IL-1-BETA AND TNF-ALPHA MODULATION OF HUMAN 
ANNULUS CELLS:  CHEMOKINE AND CHEMOKINE 
RECEPTOR EXPRESSION AND PRODUCTION
Gruber H.E., Hoelscher G., Bethea S., Ingram J., Norton H.J., 
Hanley E.N. 
Dept. of Orthopaedic Surgery, Carolinas Medical Center, 
Charlotte, USA

Background:&KHPRNLQHV�DUH�LPSRUWDQW�VHFRQGDU\�LQÀDPPDWRU\�
mediators released by cells in response to stimuli. They bind 
to cell surface receptors and act as second-order cytokines 
ZLWK� VSHFLDOL]HG� IXQFWLRQV� LQ� LQÀDPPDWLRQ�� � 7KH� UROH� RI� WKHVH�
mediators in disc degeneration has received little attention.  To 
H[WHQG�RXU�SUHYLRXV�¿QGLQJV�RI�SURGXFWLRQ�RI�,/���DQG�PRQRF\WH�
chemoattractant protein by cultured annulus cells, we utilized 
a novel assay to simultaneously detect/quantify production of 
PXOWLSOH� FKHPRNLQHV� IROORZLQJ� H[SRVXUH� WR� ,/���EHWD� RU� 71)�
alpha.
Materials and Methods: Following IRB approval, annulus cells 
ZHUH� FXOWXUHG� IURP���� SDWLHQWV�ZLWK� GLVF� GHJHQHUDWLRQ� ��� IURP�
JUDGH� ,,�,,,�GLVFV��DQG���JUDGH� ,9�9���&HOOV�ZHUH�FXOWXUHG� LQ��'�
collagen sponges and exposed to either control conditions 
RU� WUHDWHG� ZLWK� HLWKHU� ����S0� ,/���EHWD� RU� ��-3pM TNF-alpha 
IRU� ��� GD\V�� &RQGLWLRQHG�PHGLD� ZHUH� DVVD\HG� XVLQJ� 3URFDUWD�
Cytokine Human 30 Plex Assay plates/Bio-Plex Array Reader. 
'LVF� VSHFLPHQV� ZHUH� SDUDI¿Q� HPEHGGHG�VHFWLRQHG� IRU�
LPPXQRORFDOL]DWLRQ�RI�&;&5��DQG�&;&5���$GGLWLRQDO�VSHFLPHQV�
were studied with Affymetrix microarray analyses. Statistical 
DQDO\VHV� XWLOL]HG� 6$6�� YHUVLRQ� ���� IRU� UHSHDWHG� PHDVXUHV�
ANOVA and paired t-tests.
Results: ,/���EHWD� DQG� 71)�DOSKD� H[SRVXUH� UHVXOWHG� LQ�
VLJQL¿FDQW� HOHYDWLRQV� LQ� LQWHUIHURQ�JDPPD�� 0,3� �PDFURSKDJH�
LQÀDPPDWRU\� SURWHLQ����DOSKD�� *52�DOSKD�� DQG� HRWD[LQ�
(p�������� YV�� FRQWURO��� 2WKHU� FKHPRNLQHV�� KRZHYHU�� VKRZHG�
VLJQL¿FDQWO\� JUHDWHU� LQFUHDVHV� ZLWK� 71)�DOSKD� H[SRVXUH� YV��
,/��EHWD� �0&3��� DQG� ���� ,3� ���� 5$17(6� DQG� 0,3���EHWD��
(p���������� ,PPXQRKLVWRFKHPLVWU\� DQG� PLFURDUUD\� DQDO\VLV�
FRQ¿UPHG�H[SUHVVLRQ�RI�UHFHSWRUV�IRU�&;&�FKHPRNLQHV��&;&5���
&;&5��� &;&5�P� &;&5��� DQG� IRU� &&� FKHPRNLQHV� �&&5���
&&5���&&5���&&5���&&5���&&5���
Conclusions/Discussion: Findings demonstrate that disc cells 
FRQVWLWXWLYHO\� SURGXFH� &&�FKHPRNLQHV� �0,3���DOSKD� DQG� EHWD��
0&3���DQG�����DQG�HRWD[LQ��DQG�&;&�FKHPRNLQHV��*53�DOSKD��
5$17(6� DQG� ,3���� LQ� UHVSRQVH� WR� ,/���EHWD� DQG� 71)�DOSKD���
'DWD�FRQ¿UPHG�H[SUHVVLRQ�RI�&;&��DQG�&&�UHFHSWRUV���)RU�VRPH�
FKHPRNLQHV�� ,/���EHWD� DQG� 71)�DOSKD� GLIIHUHQWLDOO\� UHJXODWHG�
H[SUHVVLRQ��'DWD�VXJJHVW�WKDW�DQQXOXV�FHOOV�DUH�SULPDU\�HIIHFWRU�
cells as well as target cells, and thus can mediate physiological 
immune-related processes during disc degeneration by both 
autocrine and paracrine signaling.
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ALENDORONATE CHONDROPROTECTIVE EFFECTS ON 
DISC CELLS IN VITRO: DOSE-RESPONSE STUDIES AND THE 
EFFECTS OF ALENDRONATE ON GLYCOSAMINOGLYCAN 
PRODUCTION AND CELL METABOLISM UNDER LOW 
OSMOTIC AND HYPOXIC CONDITIONS AS SEEN IN 
DEGENERATED DISC 
Kobayashi S., Miyazaki T., Shimada S., Guerrero A., Baba H.
Dept. of Orthopaedics and Rehabilitation Medicine, The 
University of Fukui, Fukui, Japan

Background: Bisphosphonates have been widely used 
for treatment of osteoporosis. Recently, alendronate may 
have chondroprotective effects that could be of relevance in 
RVWHRDUWKULWLV��3URWHRJO\FDQ�ORVV�LV�RQH�RI�WKH�¿UVW�VLJQV�RI�GLVF�
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ORGAN CULTURE MODEL FOR SIMULATION OF DISC CELL 
THERAPY 

1, Mietsch A.1, Mollenhauer J.2, Docheva D.3,
Schieker M.3, Wilke H.J.1, Ignatius A.1

1Institute of Orthopaedic Research and Biomechanics, University 
of Ulm, Ulm; 2Natural and Medical Sciences Institute, Reutlingen; 
3

Munich, Germany

Introduction: Treatment of disc degeneration by cell-therapy is 
a challenge because of the harsh environment in degenerated 
GLVFV�� 'XH� WR� WKH� ODFN� RI� VXLWDEOH� LQ� YLYR� PRGHOV� IRU� GLVF�
degeneration, we tested a bovine organ culture system for 
in vitro simulation of biological repair strategies by injection of 
serum albumin hydrogel with/without GFP-labeled mesenchymal 
stem cells into needle-punctured discs.
Methods: In eight experiments, standardized punches with intact 
nucleus and few surrounding annulus lamellae were prepared 
IURP�WKH�FDXGDO�GLVFV�RI����ERYLQH�WDLOV��)RU�SUHYHQWLRQ�RI�GLVF�
swelling, part of the samples were maintained at constrained 
conditions compared to unconstrained parallel cultures. The 
QXFOHXV�ZDV�QHHGOH�SXQFWXUHG���KUV� SULRU� WR� LQMHFWLRQ�� ���O� RI�
albumin-hyaluronan-hydrogel with/without GFP-labeled cells 
ZDV�LQMHFWHG�LQWR�WKH�QXFOHXV�SXOSRVXV��$W�GD\������DQG����HDFK�
WZR� SDUDOOHO� FXOWXUHV�ZHUH� DQDO\]HG� E\� KLVWRORJ\�� ÀXRUHVFHQFH�
PLFURVFRS\�DQG�'00%�DVVD\�WR�GHWHUPLQH�*$*�UHOHDVH�LQWR�WKH�
culture media.
Results: In the constrained group, swelling of the disc punches 
was prevented with maintenance of the original disc height in 
contrast to the unconstrained samples. In the center of punctured 
discs an increased occurrence of cell clusters could be observed. 
GFP-labeled cells could be detected close to the injection site and 
in cell clusters at each time point. Matrix around the cells close 
to the injection site showed a more intense Alcian blue staining 
suggesting a locally increased GAG deposition. However, total 
GAG content of the organ cultures decreased with time in culture 
and was not altered by cell injection in both constrained and 
unconstrained conditions.
Discussion: Our organ culture approach allows cell injection 
DW�ZHOO�GH¿QHG� FXOWXUH� FRQGLWLRQV� LQWR� D� GLVF� HQYLURQPHQW�ZLWK�
progressive decrease of proteoglycan concentration. Injected 
GFP-labeled cells appeared to survive and to be metabolic 
active. Ongoing experiments with variation of environmental 
conditions will allow us to evaluate biological repair strategies 
under standardized in vitro conditions.

Funding: )3��(8�3URMHFW�+($/7+�)�������������
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EFFECT OF AUTOPHAGY ON ANNULUS FIBROSUS CELL 
MATRIX HOMEOSTASIS
Yurube T.1, Sowa G.1, Buchser W.2, Hartman R.1, Moon H.J.1,
Nasto L.1, Coelho P.1, Vo N.1, Lotze M.2, Kang J.1

1Dept. of Orthopaedic Surgery, University of Pittsburgh, 
Pittsburgh; 2Dept. of Surgery, University of Pittsburgh, Pittsburgh, 
USA

Introduction/Aim: Intervertebral disc degeneration is 
characterized by degradation of extracellular matrix. Autophagy, 
the process by which cells break down damaged components, 
is an important survival mechanism following stress (e.g. 
starvation). Recent chondrocyte studies have reported the 
protective role of autophagy. We hypothesized autophagy could 
induce anabolic response in disc cells. Our aim was to elucidate 
the effect of autophagy in disc cell matrix homeostasis.
Materials and Methods: Fibrochondrocytes from the annulus 

Results: ([SHULPHQW� ��� ,9'� OHYHOV� RI� 71)�DOSKD� �WKURXJK� ��
ZHHNV���,/��EHWD��DW���GD\V���DQG�,/����DW���GD\V��ZHUH�VLJQL¿FDQWO\�
KLJKHU�LQ�WKH�VDOLQH�JURXS�WKDQ�WKH�VKDP�JURXS��DQG�VLJQL¿FDQWO\�
lower in the IKKß� JURXS� WKDQ� WKH� VDOLQH� JURXS� �S��������
([SHULPHQW����,Q�DOO�JURXSV��)*�ODEHOHG�'5*�QHXURQV�RI�WKH�/����
,9'�ZHUH�GLVWULEXWHG�WKURXJKRXW�/��WR�/���SHDNLQJ�DW�/���S��������
At all time points, the percentage of CGRP-immunoreactive FG-
ODEHOHG�'5*�QHXURQV�ZDV�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�VDOLQH�JURXS�
WKDQ�WKH�VKDP�JURXS��DQG�VLJQL¿FDQWO\�ORZHU�LQ�WKH�,..ß group 
WKDQ�WKH�VDOLQH�JURXS��S��������
Discussion: ,QMXU\�LQGXFHG� XS�UHJXODWLRQ� RI� LQÀDPPDWRU\�
PHGLDWRUV� ZLWKLQ� ,9'V� DV� ZHOO� DV� QHXURSHSWLGHV� RI� WKHLU� '5*�
neurons can be suppressed by inhibiting IKKß�� 7KLV� ¿QGLQJ�
helps elucidate the mechanism by which IKKß inhibitors alleviate 
diskogenic low back pain.
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THE INFLUENCE OF TUMOR NECROSIS FACTOR (TNF) 
ALPHA DERIVED FROM NUCLEUS PULPOSUS ON NERVE
Hishiya T., Kamoda H., Miyagi M., Ishikawa T., Inoue G., Suzuki 
M., Sakuma Y., Oikawa Y., Kubota G., Inage K., Saino T., Kobori S.,
Yamada T., Orita S., Takahashi K., Ohtori S.
Dept. of Orthopaedic Surgery, Chiba University, Chiba, Japan

Introduction: &KHPLFDO� LQÀDPPDWLRQ� LQGXFHG�E\� LQÀDPPDWRU\�
cytokines is considered a mechanism of neuropathic pain 
FDXVHG�E\�D�KHUQLDWHG�OXPEDU�GLVF��2QH�RI�WKH�PDLQ�LQÀDPPDWRU\�
F\WRNLQHV�WKDW�LQGXFHV�FKHPLFDO�LQÀDPPDWLRQ�LV�WXPRU�QHFURVLV�
factor alpha (TNF ). Because TNF  exists in various cells, 
LW� LV� GLI¿FXOW� WR� GHWHUPLQH� WKH� VSUHDG� RI�71)  originating from 
a prolapsed nucleus pulposus. In this study, we examined the 
spread of TNF  originating from nucleus pulposus.
Methods: Nucleus pulposus of the lumbar spine was extracted 
from male C57BC/6 wild-type mice. Subsequently they were 
applied to the right sciatic nerve of TNF -KO mice, following a 
pinch of the nerve for two seconds. Seven days after treatment, 
WKH�VFLDWLF�QHUYH��GRUVDO�URRW�JDQJOLRQ��'5*��QHXURQV��DQG�VSLQDO�
cord were resected and examined immunohistochemically to 
detect TNF . The TNF -positive cells were counted in each 
mouse type by three observers. 
Results: TNF -positive cells were observed in sciatic nerve and 
'5*�FHOOV��EXW�QRW� LQ� WKH�PRUH�SUR[LPDO�SDUW�RI�'5*�RU�VSLQDO�
cord. The proportion of TNF �SRVLWLYH�FHOOV�LQ�DOO�WKH�'5*V�ZDV�
�������
Conclusions: We consider that after TNF  from nucleus-
pulposus invaded the sciatic nerve, it was transferred to the 
'5*�FHOOV�E\�D[RQDO�WUDQVSRUW��+RZHYHU��EHFDXVH�71)  was not 
observed in the spinal cord, we hypothesize that the TNF  that 
UHDFKHV� WKH�'5*V� LQGLUHFWO\� FDXVHV� WKH� UHOHDVH� RI� RWKHU� SDLQ�
transmitters to the spinal cord as a mechanism of herniated disc 
pain.
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previously reported for rats. The proportion of small cells in rabbit 
'5*�QHXURQV� LQQHUYDWLQJ� ,9'V�ZDV� RYHU� ����� DQG� WKHVH� DUH�
FRQVLGHUHG�WR�EH�UHODWHG�WR�SDLQ�WUDQVPLVVLRQ��7KHVH�¿QGLQJV�ZLOO�
FRQWULEXWH�WR�HYDOXDWLRQV�RI�,9'V�E\�05,�DQG�KHOS�WR�XQGHUVWDQG�
UHODWLRQVKLSV� EHWZHHQ� SDLQ� DVVRFLDWHG� ZLWK� ,9'� GHJHQHUDWLRQ�
and sensory innervation in future studies.
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A NEW ANIMAL MODEL OF DEGENERATIVE DISC DISEASE 
SEEN IN HUMAN
Fukui D., Kawakami M., Nakao S., Matsuoka T.
Spine Care Center, Wakayama Medical University Kihoku 
Hospital, Wakayama, Japan

Introduction/Aim: Intervertebral disc degeneration is thought 
to contribute to low back pain. Many experimental animal 
models, which were achieved by direct injuries such as a needle 
puncture, have been reported to elucidate the pathophysiological 
mechanism. Considering clinical relevancy, however, these 
models are clearly different from patients with degenerative disc 
GLVHDVH� �'''���7KH�SXUSRVH�RI� WKLV� VWXG\�ZDV� WR�HVWDEOLVK�DQ�
DQLPDO�PRGHO�RI�'''��ZKLFK�VKRZHG�HYLGHQFH�RI�SDLQ�EHKDYLRU��
without direct invasion.
Materials and Methods: 7ZHQW\� PDOH� 6SUDJXH�'DZOH\� UDWV�
were divided into three groups. In the sham group (n=6), only 
exposure of bilateral L4-5 facet joints was performed. The 
experimental group underwent resection of bilateral L4-5 facet 
MRLQWV��Q �����1DwYH�UDWV�ZHUH�VHUYHG�DV�WKH�FRQWURO��Q ����$IWHU�
the surgery, behavioral analysis was performed utilizing the 
Cat-Walk method over time. As a radiological analysis, dynamic 
lumbar lateral X-rays were taken at the time when behavioral 
changes were observed. After taking X-rays, the lumbar spine 
was harvested for the histological and immunohistochemical 
analysis. Relationships between behavioral, radiological and 
histological changes were examined. 
Results: Seven weeks after surgery, walking abnormality 
including a decrease in optical intensity of posterior feet, which 
was thought to be a pain-related behavior, were observed only 
in the experimental group. Radiographic analyses revealed 
segmental hypermobility accompanied by increment of disc 
KHLJKW� DQG� DQWHULRU� RVWHRSK\WH� IRUPDWLRQ� LQ� DOO� DQG� ���� RI�
UDWV� LQ� WKH� H[SHULPHQWDO� JURXS�� UHVSHFWLYHO\�� 'HJHQHUDWLRQ�
DQG�H[SUHVVLRQ�RI�SURLQÀDPPDWRU\�F\WRNLQHV�ZHUH�VHHQ� LQ� WKH�
experimental group. 
Discussion: In the present study, lumbar facetectomy resulted in 
delayed abnormal walking patterns. Changes of the disc height 
suggest segmental instability of the lumbar spine and might 
induce biological abnormalities of the intervertebral disc. This 
DQLPDO�PRGHO�LV�D�¿UVW�UHSRUW�RI�GLVF�GHJHQHUDWLRQ�ZLWKRXW�GLUHFW�
LQYDVLRQ� DQG�PD\� EH� XVHIXO� WR� HOXFLGDWH�PHFKDQLVPV� RI� '''�
seen in human.
Conclusions: We developed an animal model which a lumbar 
facetectomy resulted in intervertebral disc degeneration and 
delayed abnormal walking pattern. 

¿EURVXV��$)��RI���PRQWK�ROG�IHPDOH�1HZ�=HDODQG�:KLWH�UDEELWV�
ZHUH�XVHG�����7R�XQGHUVWDQG�WKH�UROH�RI�DXWRSKDJ\��FHOO�YLDELOLW\�
DQG�SUROLIHUDWLRQ�ZHUH�DVVHVVHG�E\�:67���DQG�3LFRJUHHQ�DVVD\V�
XQGHU�YDU\LQJ�VXSSO\�RI�QXWULHQWV� �+%66�RU�)����ZLWK���)%6��
��)%6��DQG����)%6��DQG�DQ�DXWRSKDJLF� LQGXFHU��5DSDP\FLQ�
����Q0�RU�� 0� LQ����)%6�)������ ���7R�FRQ¿UP� WKH� LQGXFWLRQ�
RI�DXWRSKDJ\��LPPXQRÀXRUHVFHQFH�IRU�DXWRSKDJLF�PDUNHUV��/&��
DQG�+0*%���ZDV�SHUIRUPHG�����7R�DVVHVV�WKH�HIIHFW�RI�DXWRSKDJ\�
on matrix, glycosaminoglycan content, proteoglycan synthesis, 
DQG� DJJUHFDQ��003��� DQG�$'$076��P51$�TXDQWL¿FDWLRQ� E\�
real-time RT-PCR were measured.
Results: ��� &HOO� YLDELOLW\� ZDV� UHGXFHG� E\� VWDUYDWLRQ� ����� LQ�
��)%6������LQ���)%6��DQG����LQ�+%66�FRPSDUHG� WR������
LQ����)%6�DIWHU����KRXUV��DQG�5DSDP\FLQ������LQ����Q0�DQG�
���� LQ� � M). Starved or Rapamycin-stimulated cells showed 
ORZHU� SUROLIHUDWLRQ� �������PP�� LQ� ��)%6�� ������PP�� LQ� � M-
5DSDP\FLQ� ���)%6�� DQG� �������PP�� LQ� ���)%6� DIWHU� ���
GD\V��� ��� 6WDUYHG� RU� 5DSDP\FLQ�VWLPXODWHG� FHOOV� H[KLELWHG�
LQFUHDVHG� /&�� H[SUHVVLRQ� ZLWK� D� ��KRXU� SHDN� DQG� +0*%��
UHOHDVH� IURP� WKH� QXFOHXV� WR� F\WRSODVP� DW� ���� DQG� ���KRXU�
culture. 3) Starved or Rapamycin-stimulated cells demonstrated 
KLJKHU� JO\FRVDPLQRJO\FDQ� FRQWHQW� �����IROG� DIWHU� ��� KRXUV���
SURWHRJO\FDQ� V\QWKHVLV� �����IROG��� DQG� DJJUHFDQ� H[SUHVVLRQ�
�����IROG�� DQG� ORZHU� 003�� H[SUHVVLRQ� �����IROG��� $'$076��
VKRZHG� VLJQL¿FDQW� XS�UHJXODWLRQ� LQ� UHVSRQVH� WR� VWDUYDWLRQ�DQG�
Rapamycin (5.9-fold).
Discussion/Conclusion: Starvation- and Rapamycin-induced 
autophagy limits proliferation and promotes anabolic effects on 
$)� FHOO� PDWUL[�� 7KH� XQH[SHFWHG� REVHUYDWLRQ� RI�$'$076�� XS�
regulation may represent a novel regulatory step of autophagy.
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THE CHARACTERISTICS OF DORSAL ROOT GANGLION 
NEURONS AND SENSORY INNERVATION OF LUMBAR 
INTERVERTEBRAL DISCS IN RABBITS
Yamada T., Ishikawa T., Kamoda H., Miyagi M., Kobori S., Hishiya 
T., Ohtori S., Inoue G., Arai G., Suzuki M., Sakuma Y., Oikawa Y., 
Takahashi K.
Dept. of Orthopaedic Surgery, Graduate School of Medicine, 
Chiba University, Chiba, Japan

Introduction: Many reports regarding discogenic low back pain 
have investigated the sensory innervation of lumbar intervertebral 
GLVFV��,9'V��DQG�DVVRFLDWHG�SDLQ�PHFKDQLVPV�LQ�PLFH�DQG�UDWV��
7\SLFDOO\��WKH�H[DPLQDWLRQ�RI�UHODWLRQVKLSV�EHWZHHQ�,9'�LPDJLQJ�
and sensory nervous system changes are challenging because 
HYDOXDWLRQV�XVLQJ�05,�DQG�,9'�WLVVXH�HQJLQHHULQJ�DUH�GLI¿FXOW�LQ�
small animals such as mice and rats. The purpose of this study 
was to investigate the characteristics of sensory dorsal root 
JDQJOLRQ��'5*��QHXURQV�LQQHUYDWLQJ�WKH�OXPEDU�,9'�LQ�UDEELWV�
Methods: )LYH� ���ZHHN�ROG� PDOH� 1HZ� =HDODQG� ZKLWH� UDEELWV�
were used. The retrograde neurotracer Fluoro-Gold was applied 
WR� WKH� VXUIDFH� RI� /���� GLVFV� WR� ODEHO� WKHLU� LQQHUYDWLRQ� E\�'5*�
QHXURQV��)RXUWHHQ�GD\V�DIWHU�VXUJHU\��ELODWHUDO�7K���WR�/��'5*V�
were harvested and sectioned. The Fluoro-Gold-labeled neurons 
DW�HDFK�'5*�OHYHO�ZHUH�HYDOXDWHG��DQG�WKH�VL]H�RI�'5*�QHXURQV�
ZDV� GLYLGHG� LQWR� VPDOO� FHOO� ���� m in diameter) or large cell 
(>30 m in diameter).
Results: The Fluoro-Gold-labeled neurons were present in the 
ELODWHUDO�'5*V�IURP�7K���WKURXJK�/���7KH�SURSRUWLRQV�RI�)OXRUR�
*ROG�ODEHOHG�QHXURQV�ZHUH������LQ�7K���������LQ�/���������LQ�
/��� ������ LQ�/��� ������ LQ�/��� ������ LQ�/��� ������ LQ�/��� DQG�
������LQ�/���7KHUH�ZHUH�QR�VLJQL¿FDQW�GLIIHUHQFHV�LQ�WKH�QXPEHU�
RI�)OXRUR�*ROG�ODEHOHG�QHXURQV�DPRQJ�WKH�'5*�OHYHOV��,Q�)OXRUR�
*ROG�ODEHOHG�QHXURQV��WKH�SURSRUWLRQ�RI�VPDOO�FHOOV�ZDV��������
DQG�WKH�SURSRUWLRQ�RI�ODUJH�FHOOV�ZDV��������S�������
Discussion: ,Q� WKH� FXUUHQW� VWXG\�� UDEELW� OXPEDU� ,9'V� ZHUH�
LQQHUYDWHG� E\� PXOWLSOH� OHYHOV� RI� '5*� LQ� D� VLPLODU� IDVKLRQ� DV�
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and the protein levels were determined by the Western blots. The
NF B activity was analyzed by measured phosphorylation and 
nuclear translocation of the NF B complex p65 and p50.
Results: TNF-  induced expression of the catabolic regulators 
$'$076��� DQG� $'$076���� DQG� DFWLYDWHG� WKH� WUDQVFULSWLRQ�
factor NF B complex p50 and p65 in the intervertebral disc 
cells. Inhibition of NF B activity abrogated TNF- -mediated
XSUHJXODWLRQ� RI� $'$076��� DQG� $'$076��� P51$V� DQG�
proteins. BMP-7 treatment blocked TNF-  induced up-regulation 
RI�$'$076���DQG�$'$076���P51$V�DQG�SURWHLQV��%03���
treatment suppressed TNF-  induced activation of NF B complex 
p50 and p65, and blocked TNF-  induced nuclear localization of 
NF B complex p50 and p65.
Discussion: Our data indicates that TNF-  induces upregulation 
RI� WKH� LQWHUYHUWHEUDO� GLVF� FDWDEROLF� UHJXODWRUV� $'$076��� DQG�
$'$076��� WKURXJK�DFWLYDWLRQ�RI� WKH� WUDQVFULSWLRQ� IDFWRU�1) B.
Our data also indicates that BMP-7 inhibits TNF-  induced 
XSUHJXODWLRQ�RI�WKH�$'$076���DQG�$'$076���E\�DQWDJRQL]LQJ�
NF B activity. This inhibition of catabolism is different from BMP-
7’s ability to increase synthesis of disc matrix.
Conclusion: BMP-7 has anabolic effects on disc matrix through 
inhibition of TNF-  induced catabolism of disc matrix as well as 
the previously known property of increasing matrix synthesis.
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NOTCH SIGNALING PATHWAY REGULATES PROGRAMME 
CELLULAR DEATH OF INTERVERTEBRAL DISC CELLS
Shen C., Jiang L.S., Dai L.Y.
Dept. of Orthopaedic Surgery, Xinhua Hospital, Shanghai 
Jiaotong University, Shanghai, China

Introduction/Aim: The pathogenesis of intervertebral disc 
�,9'�� GHJHQHUDWLRQ� UHPDLQV� XQFOHDU�� 7KLV� VWXG\�ZDV� GHVLJQHG�
to demonstrate the role of Notch signaling pathway in the 
SURJUDPPHG�FHOOXODU�GHDWK��3&'��RI�,9'�FHOOV�DQG�WR�DVVHVV�WKH�
LQÀXHQFH�RI�1RWFK�RQ�WKH�SKHQRW\SH�FKDQJHV�RI�,9'�FHOOV�
Materials and Methods: )LUVW�SDVVDJH� UDW� DQQXOXV� ¿EURVXV�
(AF) and nucleus pulposus (NP) cells were used in the current 
study. Cells were cultured for autophagy and apoptosis induction 
E\�VWDUYDWLRQ��ZLWK�RU�ZLWKRXW�'$37�� WKH�1RWFK� VLJQDO� LQKLELWRU��
The changes of phenotype markers (collagen type I, type II and 
aggrecan) of AF and NP cells and degeneration-related genes 
�003�������������DQG�$'$076�����������ZHUH�UHFRUGHG�ZLWK�UHDO�
time PCR. The changes of autophagy or apoptosis incidence of 
$)�DQG�13�FHOOV�ZHUH�DOVR�HYDOXDWHG�E\�LPPXQREORWWLQJ�DQG�ÀRZ�
cytometry.
Results: 'XULQJ�DXWRSKDJ\�DQG�DSRSWRVLV�SURFHVV�RI�$)�DQG�13�
FHOOV��WKH�P51$�RI�1RWFK����1RWFK���DQG�'HOWD�OLNH�OLJDQG���ZHUH�
KLJKO\�H[SUHVVHG��:H�IRXQG�D�VLJQL¿FDQW�GHFUHDVH�LQ�WKH�VXUYLYDO�
UDWH�RI�,9'�FHOOV�ZKHQ�FHOOV�ZHUH�WUHDWHG�ZLWK�'$37��6SHFL¿FDOO\��
ZH� IRXQG� WKDW� DXWRSKDJ\� RI� ,9'� FHOOV� VLJQL¿FDQWO\� GHFUHDVHG��
which was accompanied with an increase in apoptosis incidence. 
7KH� P51$� H[SUHVVLRQ� RI� 003� ��� DQG� $'$076� ��� ZHUH�
VLJQL¿FDQWO\� LQKLELWHG� E\�'$37�ZKHQ� WKH�P51$�H[SUHVVLRQ� RI�
003����������DQG�$'$076������LQFUHDVHG�
Discussion/Conclusion: Notch signaling pathway may play an 
LPSRUWDQW�UROH�LQ�WKH�3&'�RI�,9'�FHOOV��7KH�H[SUHVVLRQ�RI�003����
DQG�$'$076����LV�UHJXODWHG�E\�1RWFK�VLJQDOLQJ�SDWKZD\��1RWFK�
OLJDQGV�PD\�EH� WLJKWO\� LQYROYHG� LQ� WKH�VXUYLYDELOLW\�RI� ,9'�FHOOV�
during the degenerative process in the spine.
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THE MODULATION OF INTERVERTEBRAL DISC 
DEGENERATION BY HEME OXIGENASE-1 IN BACH 1 
DEFICIENT MICE
Ohta R., Tanaka N., Nakanishi K., Kamei N., Nakamae T., Izumi 
B., Fujioka Y., Ochi M.
Dept. of Orthopaedic Surgery, Hiroshima University, Hiroshima 
City, Japan

Introduction: Intervertebral disc is one the most important 
structures for stabilizing spinal column. But it easily loses its 
function as a result of degeneration affected by several causes. 
Intervertebral disc degeneration is considered of an important 
factor of low back pain. And recently oxidative stress has been 
shown to be an important factor in various conditions, and is 
FRQVLGHUHG�D�FDXVH�RI�LQWHUYHUWHEUDO�GLVF�GHJHQHUDWLRQ��%DFK���
GH¿FLHQW�PLFH�H[SUHVV�KLJK�OHYHOV�RI�+HPH�R[\JHQDVH����+2����
mRNA and protein in various organs, which protects cells from 
oxidative stress. Some studies have shown that oxidative stress 
relates to arteriosclerosis, ischemic heart disease and spinal 
cord injury. The purpose of this study is to clarify the correlation 
between oxidative stress and intervertebral disc degeneration 
XVLQJ�%DFK���GH¿FLHQW�PLFH�
Materials and Methods: &����� FDXGDO� GLVFV� LQ� ���ZHHNV� ROG�
%DFK���GH¿FLHQW�DQG�ZLOG�W\SH�PXULQH�WDLOV�ZHUH�SXQFWXUHG�XVLQJ�
D����JDXJH�QHHGOH��7KH�SURJUHVV�RI�WKH�GLVF�GHJHQHUDWLRQ�ZDV�
HYDOXDWHG�KLVWRORJLFDOO\�DW�SUH�SXQFWXUH�DQG�DW����������������ZHHNV�
post-puncture. Sagittal sections were stained using hematoxylin 
and eosin (HE) or safranin-O fast green (SO). Histological 
degeneration was investigated using a semiquantitative grading. 
,PPXQRKLVWRFKHPLVWU\� DW� HDFK� WHUP� ZDV� H[DPLQHG� IRU� +2���
H[SUHVVLRQ��7811(/�DVVD\�ZDV�SHUIRUPHG�WR�GHWHFW�DSRSWRVLV�
cells.
Result: +LVWRORJLFDO� VFRULQJ� VKRZHG� VLJQL¿FDQW� GLIIHUHQFH�
DW� �� DQG� ��� ZHHNV� DIWHU� SXQFWXUH� EHWZHHQ� WKH� WZR� JURXSV��
,PPXQRKLVWRFKHPLVWU\�UHYHDOHG�KLJK�H[SUHVVLRQ�RI�+2���LQ�WKH�
QXFOHXV�SXOSRVXV�RI�%DFK���GH¿FLHQW�PRXVH��EXW�YHU\�ORZ�LQ�ZLOG�
W\SH�PRXVH��7KH�UDWH�RI�DSRSWRVLV�FHOOV�LQ�%DFK�������PLFH�ZDV�
VLJQL¿FDQWO\�KLJKHU�DW���DQG���ZHHNV�SRVW�SXQFWXUH�WKDQ�LQ�ZLOG�
type mice.
Conclusion: 7KH� UHVXOWV� RI� WKLV� VWXG\� VXJJHVW� WKDW� +2���
PRGXODWHV�,9'�GHJHQHUDWLRQ��+LJK�+2���H[SUHVVLRQ�FDQ�UHSUHVV�
the degenerative process of the intervertebral disc, reducing the 
number of apoptosis cells. 
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BMP-7 INHIBITS TNF-  INDUCED UPREGULATION OF 
THE ADAMTS-4 AND ADAMTS-5 AGGRECANASES BY 
ANTAGONIZING NF B ACTIVITY
Wang Z., Hutton W.C., Yoon S.T.
Dept. of Orthopedic Surgery, Atlanta VAMC and Emory University, 
Atlanta, USA

Introduction/Aims: TNF- � LV� DQ� LQÀDPPDWRU\� F\WRNLQH� WKDW�
FDQ� XSUHJXODWH� WKH� DFWLYLW\� RI� $'$076� DJJUHFDQDVHV� WKDW�
catabolize the extracellular matrix in intervertebral discs. BMP-
7 is an anabolic molecule that directly stimulates synthesis of 
the extracellular matrix. However, the effects of BMP-7 on TNF-
DQG� LWV� VXEVHTXHQW�HIIHFWV�RQ�$'$076�DJJUHFDQDVHV�DUH�QRW�
known. We hypothesize that BMP-7 can reduce the effect of 
TNF- �XSUHJXODWLRQ�RI� WKH�$'$076�DJJUHFDQDVHV�WKURXJK�WKH�
NF B pathway.
Methods: Human intervertebral disc cells (collected from 
surgical waste) were cultured in alginate beads, and treated 
with TNF- , or TNF-  plus BMP-7, pharmacological inhibitor of 
(5.�����8��������S����6%���������RU�1) %��%$<�����������7KH�
mRNAs levels of target genes were measured by real-time PCR, 
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time-dependent cytotoxic effects of bupivacaine on human nucleus 
pulposus cells. Similar but reduced cytotoxicity was observed 
DIWHU� H[SRVXUH� WR� WKH� FRPELQDWLRQ� RI� EXSLYDFDLQH� DQG� �PJ� RI�
triamcinolone. Flow cytometry showed a dose-dependent cytotoxic 
effect of bupivacaine on nucleus pulposus cells after three hours of 
exposure. The reduced cytotoxicity of bupivacaine combined with 
�PJ�WULDPFLQRORQH�ZDV�DOVR�FRQ¿UPHG�LQ�ÀRZ�F\WRPHWU\��&RQIRFDO�
images showed that the increase in dead cells correlated with the 
concentration of bupivacaine. But fewer cells died after exposure to 
VHYHUDO�GLIIHUHQW�FRQFHQWUDWLRQV�RI�EXSLYDFDLQH�FRPELQHG�ZLWK���PJ�
triamcinolone than did after exposure to bupivacaine alone.
Conclusions: The combination of bupivacaine and triamcinolone 
induced dose- and time-dependent cytotoxicity on human 
intervertebral disc cells in vitro, but the cytotoxicity was much 
weaker than that of bupivacaine alone. This study shows a potential 
SURWHFWLYH�LQÀXHQFH�RI�WULDPFLQRORQH�RQ�LQWHUYHUWHEUDO�GLVF�FHOOV�
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DOES GLUCOSE DEPRIVATION INFLUENCE GENE 
EXPRESSION AND MECHANOSENISITIVITY OF NUCLEUS 
PULPOSUS CELLS AFTER LONG-TERM CULTURE?
Mietsch A.1, Ignatius A.1 2 1

1Institute of Orthopaedic Research and Biomechanics, Ulm 
University, Ulm, Germany; 2Istituto Ortopedico Galeazzi, Milano, 
Italy

Introduction: :LWK�SURFHHGLQJ�GLVF�GHJHQHUDWLRQ�DQG�FDOFL¿FDWLRQ�
of the endplate, the main route of transport of nutrients and 

metabolites to the nucleus pulposus (NP) cells is impaired. The 

reduced nutrient supply is supposed to be a key contributor to disc 

GHJHQHUDWLRQ��$LP�RI�WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�LQÀXHQFH�RI�
JOXFRVH�GHSULYDWLRQ�RQ�PHFKDQLFDO�VWLPXODWLRQ�DIWHU� ORQJ�WHUP��'�
culture.

Material and Methods: NP cells isolated from bovine caudal discs 

(n=7) were transferred to alginate bead culture for 3 weeks in high 

JOXFRVH������P0��FKRQGURJHQLF�PHGLXP�VXSSOHPHQWHG�ZLWK���QJ�
ml TGF-ß

�
. After redifferentiation, part of the samples was exposed 

to reduced glucose concentration (5mM) for 3 days. Afterwards, 

glucose concentration was further reduced to 0mM, 0.5mM and 

�P0�IRU���K��6XEVHTXHQWO\��KDOI�RI�DOO� VDPSOHV�ZHUH�PHFKDQLFDO�
ORDGHG� E\� K\GURVWDWLF� SUHVVXUH� IRU� ��PLQ� DW� ���+]� DQG� ���03D��
Gene expression of matrix molecules and catabolic enzymes was 

analysed by real-time RT-PCR.

Results: After redifferentiation with TGF-ß
�
, gene expression of 

matrix molecules was increased compared to day 0. By contrast, 

003��� H[SUHVVLRQ� ZDV� GHFUHDVHG�� 6XEVHTXHQW� UHGXFWLRQ� RI�
JOXFRVH� FRQFHQWUDWLRQ� VLJQL¿FDQWO\� GHFUHDVHG� H[SUHVVLRQ� RI�
PDWUL[� PROHFXOHV� EXW� LQFUHDVHG� 003��� H[SUHVVLRQ�� 0HFKDQLFDO�
stimulation led to greatest effects in cells, which were not exposed 

to glucose reduction and were maintained in medium supplemented 

with TGF-ß
�
. In cells exposed to glucose reduction, the mechanically 

induced changes in gene expression were minimal and no 

correlation with glucose concentration could be pointed out.

Discussion: 'HVSLWH� D� VXFFHVVIXO� UHGLIIHUHQWLDWLRQ� RI� 13� FHOOV��
subsequent glucose deprivation revealed a strong down-regulating 

impact on gene expression of matrix molecules and increased 

003���H[SUHVVLRQ��$SSOLFDWLRQ�RI�K\GURVWDWLF�SUHVVXUH�FRXOG�QRW�
change these results. However, in high glucose chondrogenic 

medium supplemented with TGF-ß
�
, hydrostatic pressure increased 

expression of matrix molecules and decreased expression of 

FDWDEROLF�HQ]\PHV��7KHVH�¿QGLQJV�PD\� LQGLFDWH�DQ� LQWHUDFWLRQ�RI�
glucose supply, presence of TGF-ß

�
 and mechanical loading which 

will be investigated in ongoing studies.
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TIME- AND DOSE-DEPENDENT CYTOTOXICITIES OF 
IOXITALAMATE AND INDIGOCARMINE IN HUMAN NUCLEUS 
PULPOSUS CELLS
Kuh S.U., Kim Y.S., Park H.S., Kim K.H., Park J.Y., Chin D.K., 
Kim K.S., Cho Y.E.
Dept. of Neurosurgery, Spine and Spinal Cord Institute, Yonsei 
University College of Medicine, Seoul, South Korea

Introduction: Ioxitalamate (Telebrix 300) is an ionic iodinated 
FRQWUDVW� PHGLXP� �&0�� FRPPRQO\� XVHG� IRU� GLVFRJUDSK\� RU� 3(/'�
(percutaneous endoscopic lumbar discectomy), though it has side 
effects such as anaphylactic shock and renal toxicity. Indigocarmine 
is an organic compound dye with a distinctive blue color that is 
FRPPRQO\� XVHG� GXULQJ� 3(/'� WR� VWDLQ� WKH� DFLGLF�� GHJHQHUDWHG�
nucleus pulposus. Although ioxitalamate and indigocarmine are 
widely used in spinal surgery, there have been no reports on their 
effects on nucleus pulposus (NP) cells. We studied the toxicity of 
both ioxitalamate and indigocarmine to NP cells.
Materials and Methods: NP cells were obtained via discectomy from 
lumbar disc patients and isolated. NP cells were cultured in three-
GLPHQVLRQDO���'��DOJLQDWH�EHDGV�ZLWK�����������������DQG�����PJ�PO�
LR[LWDODPDWH����������������������DQG����PJ�PO�LQGLJRFDUPLQH��RU�D�
PL[WXUH�RI�ERWK�IRU������RU���GD\V��7KH�OLYLQJ�FHOOV�ZHUH�DQDO\]HG�ZLWK�
trypan blue staining. FACS analysis using Annexin V and propidium 
LRGLGH��3,��DQG��'�DOJLQDWH�EHDG�LPPXQRVWDLQLQJ�ZDV�SHUIRUPHG�WR�
identify live, apoptotic, and necrotic cells.
Results: Ioxitalamate, indigocarmine, and their combination induced 
VWDWLVWLFDOO\�VLJQL¿FDQW�13�FHOO� LQMXU\�WKDW�ZDV�ERWK�WLPH��DQG�GRVH�
GHSHQGHQW��S��������$OVR��$W� WKH�VDPH�FRQFHQWUDWLRQ�� LR[LWDODPDWH�
was more cytotoxic than was indigocarmine or the combination 
�S�������� $OO� WKUHH� WUHDWPHQWV� DOVR� VKRZHG� GRVH�GHSHQGHQW�
F\WRWR[LFLW\�DFFRUGLQJ�WR�ÀRZ�F\WRPHWU\�DQG�LPPXQRVWDLQLQJ�
Conclusion: Ioxitalamate and indigocarmine are toxic to human NP 
cells in vitro in a time- and dose-dependent manner. We assume 
that ioxitalamate and indigocarmine may have similar effects in 
SDWLHQWV� XQGHUJRLQJ� GLVFRJUDSK\� DQG� 3(/'�� 7KXV�� ZH� VXJJHVW�
that ioxitalamate and indigocarmine should be used carefully at low 
concentrations.
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IS PAIN BLOCKAGE SAFE? THE VIEWPOINT BASED ON 
NUCLEUS PULPOSUS CELL CYTOTOXICITY
Kuh S.U., Moon J.H, Park H.S., Kim K.H., Park J.Y., Chin D.K., 
Kim K.S., Cho Y.E.
Dept. of Neurosurgery, Spine and Spinal Cord Institute, Yonsei 
University College of Medicine, Seoul, South Korea

Introduction: Local anesthetics combined with corticosteroids are 
commonly used for management of back pain in interventional 
spinal procedures. Several recent studies suggest cytotoxicity of 
bupivacaine, whereas others report protective and cytotoxic effects 
of corticosteroids on chondrocytes and intervertebral disc cells. 
Considering the frequent use of these agents in spinal interventions, 
it is meaningful to know how they affect intervertebral disc cells.
Materials and Methods: Nucleus pulposus cells were isolated 
from human disc specimens from patients undergoing surgery due 
to disc herniation or degenerative disc disease. They were grown 
in three-dimensional alginate beads for one week to maintain their 
differentiated phenotypes and to allow for matrix formation before 
analysis. After one week of culture, the cells were exposed to 
EXSLYDFDLQH� ������� ������� ������ DQG� ���� RU� EXSLYDFDLQH� �������
�������������DQG�����ZLWK��PJ�WULDPFLQRORQH�IRU�������RU���KRXUV��
Cell viability was measured using trypan blue exclusion assay and 
ÀRZ�F\WRPHWU\��/LYH�FHOO�GHDG�FHOO�ÀXRUHVFHQW�LPDJLQJ�ZDV�DVVHVVHG�
using confocal microscopy.
Results: Trypan blue exclusion assays demonstrated dose- and 
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¿UVW� �� GD\V� �'��JURXS��� DQG� FRQWLQXRXVO\� ORDGHG� �'���JURXS���
Observation for up to 56 days was performed using X-ray, MRI, 
histology, real-time RT-PCR— , , ,
and —and immunohistochemistry—MMP-3, 
$'$076���� DJJUHFDQ� QHRHSLWRSHV� FOHDYHG� E\� 003V� DQG� E\�
aggrecanases.
Results: ,Q�;�UD\��GLVF�KHLJKW�UHFRYHUHG� LQ�'���DQG�'��JURXSV�
after loading removal, and the progressive loss was observed 
LQ�'��JURXS� �����DW� ��� GD\V��ZKLOH�'��JURXS� NHSW� WKH� KHLJKW�
�������'LVF�KHLJKW�LQ�'���JURXS�GHFUHDVHG�FRQWLQXRXVO\��������
In MRI and histology, degenerative changes progressed with 
the loading period in every group. In real-time RT-PCR, 
3� GHPRQVWUDWHG� VLJQL¿FDQW� XS�UHJXODWLRQ� IURP� �� GD\V� LQ� '���
�����IROG� DW� ��� GD\V�� DQG� '���JURXSV� �����IROG�� ZKLOH� VKRZHG�
QR� FKDQJH� WKURXJKRXW� LQ� '��JURXS��  demonstrated 
QR�FKDQJH� LQ�'���DQG�'���JURXSV�ZKLOH�VKRZHG�XS�UHJXODWLRQ�
LQ� '��JURXS� DW� ��� GD\V� �����IROG���  and 

�ZHUH�VLJQL¿FDQWO\�GRZQ�UHJXODWHG� LQ�HYHU\�JURXS����
immunopositive cells of 

���
FFGVG increased at 56 days in every 

group with increased MMP-3 immunopositivity. 
374

ARGSV and 
$'$076��� VKRZHG� WKH� VDPH� WUHQG� EXW� ERWK� GHFUHDVHG� DW� ���
GD\V�LQ�'���JURXS�
Discussion: Multi-durational static compression induced varying 
VWDJH� RI� GHJHQHUDWLRQ�� $'$076��� DQG� 003��� XS�UHJXODWLRQ�
may be indications of the early and moderate to late stages of 
disc degeneration, respectively.
Conclusion: This rat tail model should prove useful to 
understand the differentiation of longitudinal matrix degradation 
in intervertebral disc degeneration.
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STRESS-MEDIATED REGULATION OF INTERVERTEBRAL 
DISC CELLS’ PROLIFERATION
Mavrogonatou E., Dimozi A., Pratsinis H., Kletsas D.
Laboratory of Cell Proliferation & Ageing, Institute of Biology, 
NCSR “Demokritos”, Athens, Greece 

Introduction/Aim: ,QWHUYHUWHEUDO� GLVF� �,9'�� LV� FKDUDFWHUL]HG�
by an extremely low cellularity and rate of proliferation, most 
probably due to the absence of vascularization and of the 
consequent problematic nutrition. Accordingly, this low cell 
QXPEHU� LV� SUREDEO\� QHFHVVDU\� IRU� WKH� PDLQWHQDQFH� RI� ,9'�
KRPHRVWDVLV�� ,Q� DGGLWLRQ�� ,9'� FHOOV� DUH� FRQWLQXRXVO\� H[SRVHG�
to intense stresses, such as osmotic and oxidative, during daily 
activities. Aim of this work was the investigation of the role of 
WKHVH�VWUHVVHV�RQ� WKH�SUROLIHUDWLRQ�RI� ,9'�FHOOV�� DV�ZHOO� DV� WKH�
underlying molecular mechanisms.
Materials and Methods: The proliferation of intervertebral disc 
cells was measured by the incorporation of tritiated thymidine 
RU� EURPRGHR[\XULGLQH� LQWR� '1$�� DV� ZHOO� DV� E\� GLUHFW� FHOO�
counting. Activation of signaling pathways was estimated by 
western analysis, while cell cycle regulation by FACS analysis. 
'1$� GDPDJH� DQG� UHSDLU� ZHUH� HYDOXDWHG� E\� FRPHW� DVVD\��
LPPXQRÀXRUHVFHQFH� DJDLQVW� +�$;� DQG� KRVW� FHOO� UHDFWLYDWLRQ�
assay. The presence of reactive oxygen species was estimated 
E\�XVLQJ�'&)+�'$�
Results: We have found that increased osmolality inhibits 
LQWHQVHO\� ,9'� FHOO� SUROLIHUDWLRQ� E\� DFWLYDWLQJ� WKH� VWUHVV� NLQDVH�
S��0$3.�� WKXV� LQGXFLQJ�DQ�DUUHVW� LQ� WKH�*��SKDVH�RI� WKH�FHOO�
F\FOH��,Q�DGGLWLRQ��LW�SURYRNHV�'1$�GDPDJH�DQG�WKH�VXEVHTXHQW�
DFWLYDWLRQ� RI� WKH� $70�S���S��:$)�-pRb signaling axis, leading 
WR� D�*�� SKDVH� DUUHVW��2Q� WKH� RWKHU� KDQG�� VHYHUDO� IDFWRUV� WKDW�
provoke an oxidative stress, i.e. they increase intracellular 
UHDFWLYH�R[\JHQ�VSHFLHV��LQKLELW�DOVR�WKH�SUROLIHUDWLRQ�RI�,9'�FHOOV�
by using similar molecular mechanisms. Finally, we showed that 
WKH�SUROLIHUDWLRQ�RI�,9'�FHOOV�DIWHU�VWLPXODWLRQ�ZLWK�JURZWK�IDFWRUV��
VXFK� DV� 3'*)� RU� ,*)�,�� WKDW� LV� DFKLHYHG� YLD� WKH� DFWLYDWLRQ� RI�
the MEK/ERK and PI-3K/Akt intracellular signalling pathways, is 
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INFLAMMATORY PAIN PATTERN AND PAIN IN LUMBAR 
EXTENSION ARE ASSOCIATED WITH MODIC 1 CHANGES - 
A CASE-CONTROL STUDY 
Bailly F.1, Maigne J.Y. , Genevay S. , Marty M. , Gandjbakhch 
F.1, Rozenberg S. , Foltz V.
1 2Dept.

3Dept. of 
Rheumatology, Hôpital Universitaire de Genève, Genève, 
Switzerland, 4

Créteil, France, Spine Section of the French Society of 
Rheumatology

Introduction/Aim: To compare the clinical characteristics of low 
EDFN�SDLQ��/%3��SDWLHQWV�ZLWK�DQG�ZLWKRXW�0RGLF���FKDQJHV�LQ�D�
case-control study.
Materials and Methods:� 3DWLHQWV� FRQVXOWLQJ� IRU� QRQ�VSHFL¿F�
FKURQLF� /%3� ZLWK� 0RGLF� �� FKDQJHV� RQ� D� UHFHQW� ���� PRQWKV��
lumbar MRI were prospectively included (Modic group). A control 
group matched for age and gender was built up, with LBP 
patients with no such changes. In both groups, patients were 
HYDOXDWHG�E\�TXHVWLRQQDLUHV��'DOODV�3DLQ�4XHVWLRQQDLUH��5RODQG�
0RUULV� 'LVDELOLW\� 4XHVWLRQQDLUH�� DQG� D� SK\VLFDO� H[DPLQDWLRQ�
(including lumbar range of motion). Pain characteristics including 
the presence of pain at night, worse pain at awakening and 
morning stiffness, were recorded. At least one of these 3 items 
FKDUDFWHUL]HG�DQ�LQÀDPPDWRU\�SDLQ�SDWWHUQ��5HVSRQVLYHQHVV�WR�
16$,'V�RU�RUDO�VWHURLGV�ZDV�UHFRUGHG��8QLYDULDWH�DQG�PXOWLYDULDWH�
analysis were used. 
Results: 60 patients were included in each group. We found 
QR� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ� JURXSV� IRU� VHGHQWDU\� ZRUN�
�S �������PRUQLQJ�VWLIIQHVV�!���PLQXWHV��S �������DZDNHQLQJ�DW�
QLJKW��S �������ZRUVH�SDLQ�DW�DZDNHQLQJ��S �������EDFN�VWLIIQHVV�
�S ������� VFROLRWLF� OLVW� �S ���� ZRUVH� SDLQ� LQ� ÀH[LRQ� �S �������
0RGLF�JURXS�KDG�VLJQL¿FDQWO\�PRUH� IUHTXHQW� LQÀDPPDWRU\�SDLQ�
SDWWHUQ� �S ������� DQG� ZRUVH� SDLQ� LQ� H[WHQVLRQ� �S��������� 2Q�
PXOWLYDULDWH� DQDO\VLV�� VHGHQWDU\� ZRUN� �25 ����� >���������@���
SDLQ� LQ� H[WHQVLRQ� �25 ����� >��������@�� DQG� LQÀDPPDWRU\� SDLQ�
SDWWHUQ� �25 ���� >��������@�� ZHUH� VLJQL¿FDQWO\� DVVRFLDWHG� ZLWK�
0RGLF���FKDQJHV��0RGLF�JURXS�UHVSRQGHG�EHWWHU�WR�RUDO�VWHURLGV�
when prescribed (p=0.004). When back pain was unilateral, the 
0RGLF���FKDQJHV�ZHUH�DOPRVW�DOZD\V�RQ�WKH�VDPH�VLGH�
Discussion:� 2XU� VWXG\� EULQJV� HYLGHQFH� IRU� WKH� LQÀDPPDWRU\�
QDWXUH�RI�WKH�0RGLF���FKDQJHV��
Conclusion: Pain LQ� OXPEDU� H[WHQVLRQ� DQG� DQ� LQÀDPPDWRU\�
SDLQ�SDWWHUQ�ZHUH� WKH�PRVW�FKDUDFWHULVWLFV� IHDWXUHV�RI�0RGLF���
patients. When encountered, these signs and symptoms should 
prompt the clinician to ask for a lumbar MRI. 
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DIFFERENTIAL INVOLVEMENT OF ADAMTS-5 IN THE EARLY 
STAGE AND MMP-3 IN THE MODERATE TO LATE STAGE OF 
DISC DEGENERATION IN A RAT TAIL - MULTI-DURATIONAL 
STATIC COMPRESSION MODEL
Hirata H., Yurube T., Kakutani K., Maeno K., Takada T., Zhang 
Z., Yamamoto J., Kurakawa T., Doita M., Kurosaka M., Nishida K.
Dept. of Orthopaedic Surgery, Kobe University Graduate School 
of Medicine, Kobe, Japan

Introduction/Aim: Intervertebral disc degeneration is 
characterized by extracellular matrix degradation. Our objective 
was to elucidate the variety of matrix degradation event using a 
multi-durational static compression model.
Materials and Methods: (LJKW\�IRXU� ���ZHHN�ROG� PDOH�
6SUDJXH�'DZOH\� UDW� WDLOV� ZHUH� DWWDFKHG� ZLWK� DQ� ,OL]DURY�W\SH�
GHYLFH�ZLWK�VSULQJV��ORDGHG�VWDWLFDOO\�DW�����03D��DQG�GLYLGHG�LQWR�
WKUHH�JURXSV��ORDGHG�IRU�WKH�¿UVW�GD\��'��JURXS���ORDGHG�IRU�WKH�
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DO THE ADJACENT LEVEL INTERVERTEBRAL DISCS 
DEGENERATE AFTER A LUMBAR SPINAL FUSION? AN 
EXPERIMENTAL STUDY USING A RABBIT MODEL
Higashino K.1, Hamasaki T.2, Kim J.H.3, Okada M.4, Yoon T. ,
Boden S. , Hutton W.
1Dept. of Orthopaedics, Tokushima University, Tokushima; 
2Dept. of Orthopaedics, Hiroshima University, Hiroshima, Japan; 
3Dept. of Orthopaedics, Inje University, Seoul, Korea; 4Dept. of 
Orthopaedics, Wakayama Medical School, Wakayama, Japan; 
Dept. of Orthopaedics, Emory University, Atlanta, USA

Introduction: The purpose of our study was to use a rabbit 
model in a twelve-month experiment to determine the long-term 
changes in the intervertebral discs at the levels adjacent to two 
fused lumbar levels. 
Methods: Nine New Zealand white, female rabbits: four rabbits in 
WKH�FRQWURO�JURXS�DQG�¿YH�UDEELWV�LQ�WKH�H[SHULPHQWDO�JURXS��7KH�
¿YH�UDEELWV�LQ�WKH�H[SHULPHQWDO�JURXS�XQGHUZHQW�D�SRVWHURODWHUDO�
two-level lumbar spinal fusion from L3 to L5. The changes in the 
lumbar discs were assessed using radiographs, MR images and 
histology at six months and twelve months.
Results: The results at six months are less clear than those at 
twelve months. The results at twelve months for the experimental 
JURXS� DUH�� ��� WKH� LQWHUYHUWHEUDO� GLVF� KHLJKW� GHFUHDVHG� DW� WKH�
caudad adjacent level and to a lesser extent at the cephalad 
DGMDFHQW�OHYHO�����WKH�05,�VFRUHV�IRU�WKH�GLVFV�DW�WKH�FDXGDG�DQG�
cephalad adjacent levels showed severe loss of signal intensity 
as compared to the discs at the same levels in the control group. 
7KLV� ORVV� ZDV� PRUH� SURQRXQFHG� DW� WKH� FDXGDG� OHYHO�� ��� WKH�
histological analysis showed severe degenerative changes with 
a lack of live cells in the nucleus pulposus and in the endplate at 
the caudad adjacent level. At the cephalad level, live cells were 
apparent (albeit few) in the nucleus pulposus, and there was a 
more normal looking endplate with live cells.
Discussion: The intervertebral discs at both the cephalad and 
the caudad levels adjacent to the two fused lumbar levels in 
this rabbit-model experiment carried out over twelve months 
showed degenerative changes as assessed using disc height 
measurements, MR images and histology, and the effect was 
more severe at the caudad adjacent level.
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A REPRODUCIBLE PAPAIN-INDUCED IN-VITRO DISC 
DEGENERATION MODEL FOR THE STUDY OF INJECTABLE 
NUCLEUS PULPOSUS THERAPY
Chan S.C.W.1, Benneker L.M.2 1

1ARTORG Center, University of Bern, Bern; 2Insel University 
Hospital, Bern, Switzerland

Introduction: An �GLVF�GHJHQHUDWLRQ�PRGHO��''0��ZLOO�EH�
a useful tool to evaluate the performance of the injectable nucleus 
pulposus (NP) tissue engineering scaffold in a disc environment. 
7KH�DLPV�RI�WKH�VWXG\�DUH�WR�FKDUDFWHUL]H�D�UDQJH�RI�''0 with
various severity of GAG and water loss and to determine the 
UHVSRQVH�RI�06&�LQWURGXFHG�LQ�WKLV�''0��
Materials and Methods: %RYLQH� FDXGDO� ,9'V� ZLWK� HQGSODWHV�
ZHUH� LVRODWHG� DQG� SDSDLQ� ���� ���� ���� ���� ���� 8�P/�� RU� 3%6�
ZHUH� LQMHFWHG� LQWR� WKH� GLVF� DQG� NHSW� LQ� FXOWXUH� IRU� ��� GD\V��
&HOO� YLDELOLW\� RI� WKH� 13�ZDV� DVVHVVHG� E\� /LYH�'HDG� VWDLQ� DQG�
confocal microscopy. Overall matrix composition was evaluated 
E\�VWDLQLQJ�WKH�QRQ�GHFDOFL¿HG�WLVVXHV�VHFWLRQV�ZLWK�VDIUDQLQ�2�
DQG� IDVW� JUHHQ�� 'LVF� K\GUDWLRQ� RI� WKH� ERYLQH� WDLO� GLVF� LQMHFWHG�
ZLWK�SDSDLQ�DQG�3%6�DIWHU� ��GD\V�ZDV�DVVHVVHG�E\�PDJQHWLF�
UHVRQDQFH�LPDJLQJ��05,��XVLQJ�7�
�SURWRFRO� Human MSCs were 
ODEHOHG�ZLWK�D�ÀXRUHVFHQFH�FHOO�PHPEUDQH�WUDFNHU��DQG�LQMHFWHG�
LQWR�WKH�QXFOHXV�DV�FHOO�VXVSHQVLRQ�LQ�D�''0�RU�D�3%6�FRQWURO�

considerably inhibited under hyperosmotic conditions.
Conclusion: 2XU�UHVXOWV�LQGLFDWH�WKDW�WKH�VHYHUDO�VWUHVVHV�,9'�
cells face during daily activities control cell proliferation and thus 
can be important for the regulation of tissue homeostasis. 

6XSSRUWHG� E\� (8� �³*(12',6&´� SURMHFW�� JUDQW� DJUHHPHQW� QR��
+($/7+�)���������������
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MECHANICAL STRESS LOADING OF CERVICAL INTER-
VERTEBRAL DISC IN CILP TRANSGENIC MICE PROMOTES 
INTERVERTEBRAL DISC DEGENERATION
Seki S.1, Tsumaki N.2, Matsui Y.1, Kawaguchi Y.1, Motomura H.1,
Suzuki K.1, Kimura T.1

1Dept. of Orthopaedic Surgery, Faculty of Medicine, University 
of Toyama, Toyama; 2Dept. of Orthopaedic Surgery, Osaka 
University Medical school, Japan

Introduction:� /XPEDU� GLVF� GLVHDVH� �/''�� LV� RQH� RI� WKH�
most common musculoskeletal disorders accompanied with 
intervertebral disc degeneration. We have recently reported that 
CILP, encoding cartilage intermediate layer protein, shows a 
KLJKO\�VLJQL¿FDQW�DVVRFLDWLRQ�ZLWK�/''��:H�DOVR�GHPRQVWUDWHG�
that the CILP protein inhibits TGF-b-induced transcriptional 
activation of cartilage matrix genes in nucleus pulposus (NP) 
FHOOV�LQ�YLWUR�E\�ELQGLQJ�WR�7*)�E��DQG�GRZQ�SKRVSKRU\ODWLRQ�RI�
Smads. We established transgenic mice that show differential 
expression of CILP in the intervertebral disc tissues and analyzed 
whether CILP is responsible for enhanced disc degeneration. We 
have reported that CILP transgenic mice promote lumbar disc 
degeneration. To investigate the effects of mechanical stress 
loading, we established cervical mechanical instability model 
of CILP transgenic mice and analyzed the intervertebral disc 
degeneration.
Materials and Methods: Expression plasmids of the full-length 
PRXVH�&,/3� F'1$�ZHUH� FRQVWUXFWHG� XVLQJ�&RO��D�� SURPRWHU�
,96��WKDW�HQDEOHV�GLIIHUHQWLDO�H[SUHVVLRQ�LQ�WKH�LQWHUYHUWHEUDO�GLVF�
WLVVXHV�����P&,/3,QW�WUDQVJHQLF�PLFH�LQGXFHV�&,/3�H[SUHVVLRQ�
VSHFL¿FDOO\� LQ� WKH� 13� RI� WKH� LQWHUYHUWHEUDO� GLVF�� ZKHUHDV�
���P&,/3� WUDQVJHQLF� PLFH� GRHV� QRW�� &HUYLFDO� PHFKDQLFDO�
instability model established by Miyamoto et al. was produced 
with each line. The detailed histological evaluation of the cervical 
spine was performed using Safranin-O staining. 
Result:� ���P&,/3,QW� WUDQVJHQLF� PLFH� VKRZHG� VLJQL¿FDQWO\�
degenerate than normal mice in Safranin-O staining. The cervical 
disc herniation was seen in 453mCILPInt transgenic mice group. 
���P&,/3�WUDQVJHQLF�PLFH�VKRZHG�VOLJKWO\�GHJHQHUDWH�WKDQ�WKH�
normal mice. 
Conclusion: 453mCILPInt transgenic mice showed severe 
cervical intervertebral disc degeneration under mechanical 
VWUHVV� FRQGLWLRQ�� 7KHVH� ¿QGLQJV� VXJJHVW� &,/3� VHHPV� WR� EH�
directly involved in the pathomechanism of the intervertebral disc 
disease.
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MRI CHANGES OF INTERVERTEBRAL DISCS AFTER 
CEMENT AUGMENTATION
König M.A.1, Panzer S.2, Bierschneider M.3, Boszczyk B.M.1

1The Centre for Spinal Studies and Surgery, Queens 
Medical Centre, Nottingham, UK; 2Dept. of Radiology, 
Berufsgenossenschaftliche Unfallklinik, Murnau; 3Dept. of 
Neurosurgery, Berufsgenossenschaftliche Unfallklinik, Murnau, 
Germany

Introduction: Cement augmentations are very common 
nowadays, providing good results in fracture management of 
WKH�VSLQH��+RZHYHU��OLWWOH�LV�NQRZQ�DERXW�WKH�LQÀXHQFH�RI�FHPHQW�
augmentation to the intervertebral disc. Since disc nutrition is 
highly dependable on endplate diffusion, cement augmentation 
PLJKW� SURYRNH� GLIIXVLRQ� LQVXI¿FLHQF\� DQG� KHQFH� WULJJHU�
degeneration. This study focuses on MRI outcomes after single 
or multiple cement augmentations.
Material and Methods: ��� SDWLHQWV� ZHUH� LQFOXGHG� �I�P� ������
PHDQ�DJH�DW�VXUJHU\����������\UV���,Q�WRWDO����WUDXPDWLF�DQG����
osteoporotic fractures were treated with cement augmentation. 
MRI scans were performed pre-operatively in the osteoporotic 
SDWLHQWV� DQG� DIWHU� ���������PR� IRU� DOO� SDWLHQWV�� �� KDG� D� ORQJ�
WHUP� 05,� IROORZ�XS� DIWHU� ���������� PR�� 2QHU� DQG� 3¿UUPDQQ�
FODVVL¿FDWLRQ�ZHUH�XVHG�WR�DVVHVV�GLVF�FKDQJHV��
Results: 43 discs were examined in total. 3 discs were in-between 
EL�VHJPHQWDO� FHPHQW� DXJPHQWDWLRQV�� 3¿UUPDQQ� JUDGHV�� �����
����������������������������������SUH�RS������������GLVFV�KDG�
injuries pre-op. Only 3 discs showed progressive degeneration at 
¿UVW�IROORZ�XS�RI�RQH�3¿UUPDQQ�JUDGH��DOO���WR�����$OO�ZHUH�ORFDWHG�
in the thoraco-lumbar region. At long-term follow-up, two further 
discs showed degeneration of one grade. Interestingly, none 
of the discs with bi-segmental cement augmentation showed 
degeneration.
Conclusion: According to this data, cement augmentation does 
QRW� DSSHDU� WR� KDYH� VLJQL¿FDQW� LQÀXHQFH� RQ� GLVF� GHJHQHUDWLRQ��
(YHQ� DIWHU� D� ORQJ� SRVW�RSHUDWLYH� SHULRG�� WKH� 3¿UUPDQQ� JUDGH�
remains unchanged in the majority of cases. However, this patient 
group is very senior, having already degenerative disc changes 
SUH�RSHUDWLYHO\�ZKLFK�PLJKW�LQÀXHQFH�WKH�RXWFRPH�LQ�WKLV�VWXG\��
Since cement augmentation is considered as treatment option in 
younger patients, it might be useful retaining data of patients with 
ORZHU�SRVW�RSHUDWLYH�3¿UUPDQQ�JUDGHV� LQ�D� ORQJ�WHUP� IROORZ�XS�
for disc degeneration.

GLVF��06&�YLDELOLW\�ZDV�HYDOXDWHG�DIWHU���GD\V�DV�DERYH�
Results: Cell viability of the papain digested NP was maintained 
DW� DURXQG� ���� DIWHU� ��� GD\V� IRU� DOO� RI� WKH� LQMHFWHG� SDSDLQ�
concentrations. GAG was completely lost in the discs injected 
ZLWK�������8�P/�SDSDLQ�DQG�FUHDWHG�D�VPDOO�FDYLW\�LQ�WKH�FHQWHU�
ZKLOH�WKH�$)�PDLQWDLQHG�LQWDFW��:KHQ�LQMHFWLQJ����8�P/�SDSDLQ��
the AF was collapsed and half of the disc hydration was lost 
DV�VKRZQ� LQ� WKH�05,�UHVXOW��06&�FHOO�YLDELOLW\�ZDV�VLJQL¿FDQWO\�
KLJKHU�ZKHQ�LQMHFWHG�LQWR�WKLV�''0�WKDQ�LQMHFWHG�EOXQWO\�LQWR�WKH�
control.
Discussion: 7KLV�''0�DOORZV� WKH� WHVWLQJ�RI�YDULRXV� LQMHFWDEOH�
NP therapeutic strategies under adjustable culture condition. The 
VXE�RSWLPDO� VXUYLYDO� RI�06&V� LQMHFWHG� LQWR� WKH�''0� LQGLFDWHG�
that need of a cell carrier for introducing cells into a medium 
degenerated disc.

Acknowledgement: The study was supported by the SNSF 
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ANTI TNFalpha ANTIBODY AND ANTI IL-8 ANTIBODY 
COCTAIL RECOVER MECHANICAL HYPERALGESIA IN 
HERNIATED DISC MODEL
Takada T., Maeno K., Kakutani K., Yurube T., Yamamoto J., 
Zhang Z., Hirata H., Kurakawa T., Doita M., Kurosaka M., Nishida K.
Dept. of Orthopaedic Surgery, Kobe University Graduate School 
of Medicine, Kobe, Japan

Introduction/Aim: :H� KDYH� EHHQ� FODUL¿HG� LQWHUYHUWHEUDO� GLVF�
�,9'�� DQG� PDFURSKDJHV� LQWHUDFWLRQ� LQGXFHV� 71)DOSKD�� ,/����
,/��� DQG�3*(��SURGXFWLRQ�DQG�SOD\�PDMRU� UROH� IRU�PHFKDQLFDO�
K\SHUDOJHVLD�LQ�KHUQLDWHG�GLVF�PRGHO��DXWRORJRXV�FRFF\JUHDO�,9'�
autograft and spinal nerve ligation model. We have been also 
FODUL¿HG� ,/��� DQG� 3*(�� SURGXFWLRQV� DUH� 71)DOSKD� GHSHQGHQW�
EXW� ,/��� SURGXFWLRQ� LV� 71)DOSKD� LQGHSHQGHQW� LQ� ,9'� DQG�
macrophages interaction. The aim of this study is to determine 
WKH�HI¿FDF\�RI�WKH�DQWL�71)DOSKD�QHXWUDOL]LQJ�DQWLERG\�DQG�DQWL�
,/���QHXWUDOL]LQJ�DQWLERG\�IRU�KHUQLDWHG�GLVF�PRGHO��
Materials and Methods: 6SUDJXH�'DZOH\�PDOH� UDWV¶�/��VSLQDO�
QHUYH�ZDV�H[SORUHG�DQG�OLJDWHG�ZLWK������1\ORQ�OLJDWXUH��DQG�D�
FRFF\JHDO� ,9'�ZDV�DXWRJUDIWHG�RQ� OLJDWHG�VSLQDO�QHUYH��Q �����
The next day of the surgery, the rats were divided four groups 
and gently injected following antibodies and saline around the 
DXWRJUDIWHG� ,9'�� DQWL�71)DOSKD� QHXWUDOL]LQJ� DQWLERG\�� DQWL� ,/���
QHXWUDOL]LQJ� DQWLERG\�� DQWL� 71)DOSKD�,/��� QHXWUDOL]LQJ� DQWLERG\�
cocktail and saline. Antibody concentration was determined by 
���KRXUV�,9'�DQG�PDFURSKDJHV�FR�FXOWXUH�H[SHULPHQW�DQG�1'

50

of neutralizing antibody. Paw withdrawal mechanical threshold 
�3:07��ZDV�PHDVXUHG�������������DQG���GD\V�DIWHU�WKH�VXUJHU\��
PWMT was compared saline group with antibody administrated 
groups.
Results: $QWL� 71)DOSKD�,/��� DQWLERG\� FRFNWDLO� VLJQL¿FDQWO\�
UHFRYHUHG�3:07� IURP��GD\V� WR���GD\V�DIWHU� WKH�VXUJHU\��$QWL�
TNFalpha antibody recovered PWMT at 5, 7 days after the 
surgery. The degree of the PWMT recovery of anti TNFalpha/
,/���FRFNWDLO�VXUSDVVHG�DQWL�71)DOSKD�DQWLERG\�DORQH�RU�DQWL�,/���
DQWLERG\� DORQH��$QWL� ,/��� DQWLERG\� DORQH� ZDV� QRW� HIIHFWLYH� IRU�
PHFKDQLFDO�K\SHUDOJHVLD�LQ�DXWRORJRXV�,9'�DXWRJUDIW�DQG�VSLQDO�
nerve ligation model.
Discussion: The existence of TNFalpha independent 
LQÀDPPDWLRQ�� VXFK� DV� ,/���� FRXOG� EH� RQH� RI� WKH� UHDVRQV� RI�
ineffectiveness of anti TNFalpha antibody administration for 
herniated disc disease. 
Conclusion: $QWL� 71)DOSKD�,/��� QHXWUDOL]LQJ� DQWLERG\� FRFNWDLO�
can be effective for herniated disc disease.
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/53��IXQFWLRQV�DV�D�QHXURWURSKLF�UHFHSWRU�LQ�VHQVRU\�QHXURQV���
Materials and Methods: 3ULPDU\� FXOWXUHV� RI� '5*� QHXURQV�
ZHUH�SUHSDUHG� IURP� UDW� HPEU\RV� �GD\������ �7KH� FXOWXUHV�ZHUH�
WUHDWHG�HYHU\���GD\V�ZLWK�����0�XULGLQH�DQG�����0���ÀXRUR��¶�
deoxyuridine to select for neurons.
Results: 3UHYLRXVO\� FKDUDFWHUL]HG� /53�� OLJDQGV�� LQFOXGLQJ�
WKH� /53��ELQGLQJ� GRPDLQ� RI� ��PDFURJOREXOLQ� �5%'�� DQG�
the hemopexin domain of MMP-9 (PEX), both of which were 
expressed as GST fusion proteins, promoted sensory neuron 
survival, as determined by measuring cleaved caspase-3, and 
robust axonal outgrowth.  GST (control) was inactive.  The ability 
RI�5%'�DQG�3(;� WR� SURPRWH�D[RQDO� RXWJURZWK�ZDV� FRQ¿UPHG�
E\� PHDVXULQJ� *$3��� P51$�� � 7KH� 5%'� LQGXFHG� VXVWDLQHG�
DFWLYDWLRQ� RI� (5.�0$3� NLQDVH� LQ� '5*� QHXURQDO� FHOO� FXOWXUHV��
comparable to nerve growth factor- .  Furthermore the SFK 
LQKLELWRU��33���EORFNHG�QHXULWH�RXWJURZWK�LQ�UHVSRQVH�WR�WKH�5%'�
but not nerve growth factor- ���7KHVH�UHVXOWV�VXJJHVW�WKDW�/53��
ligation in sensory neurons activates the SFK/Trk-dependent 
pathway previously demonstrated in cerebellar granular neurons.  
,Q�FR�FXOWXUHV�RI�VHQVRU\�QHXURQV�ZLWK�6FKZDQQ�FHOOV��WKH�5%'�
increased the receptivity of the neurons for myelination.  As a 
result, expression of the myelin-associated proteins, P0 and 
0$*��ZDV�VLJQL¿FDQWO\�LQFUHDVHG���
Discussion: 7KH�DELOLW\�RI�/53��LQ�VHQVRU\�QHXURQV�WR�SURPRWH�
VXUYLYDO��D[RQDO�RXWJURZWK��DQG�UHFHSWLYLW\�WR�P\HOLQDWLRQ�TXDOL¿HV�
/53��DV�D�WUXH�QHXURWURSKLF�UHFHSWRU�

P302

ANNULAR FIBROSIS RESPONSE TO EX-VIVO STATIC 
COMPRESSION OF RABBIT FUNCTIONAL SPINAL UNITS 
Hartman R.A.1,2, Yurube T.3, Coelho J.P.1, Bell K.M.3, Debski 
R.E.2, Vo N.V.3, Kang J.D.3, Sowa G.A.1,2,3

1Dept. of Physical Medicine & Rehabilitation, University of 
Pittsburgh, Pittsburgh; 2Dept. of Bioengineering, University of 
Pittsburgh, Pittsburgh; 3Dept. of Orthopaedic Surgery, Pittsburgh, 
USA

Introduction: Mechanical loading of the intervertebral disc 
LQÀXHQFHV�ELRORJLFDO�SURFHVVHV�LQFOXGLQJ�GLVF�PDWUL[�KRPHRVWDVLV��
Ex-vivo models permit control of loading and environmental 
variables within a preserved disc matrix. A novel system that 
ORDGV�YLDEOH�IXQFWLRQDO�VSLQDO�XQLWV��)68V��KDV�EHHQ�GHYHORSHG�
to better approximate in-situ conditions. Because long-term static 
ORDGLQJ�DSSHDUV�WR�GHJUDGH�$)�PDWUL[�DQG�SURPRWH�LQÀDPPDWLRQ��
acute biological responses to static loading were investigated ex-
vivo.
Materials and Methods: )UHVKO\�KDUYHVWHG�UDEELW�/����)68V�DUH�
mounted within a chamber that interfaces with an axial testing 
PDFKLQH��0HGLD������)%6��LV�SXPSHG�WKURXJK�WKH�FKDPEHU�������
ml/min), and temperature and gas concentrations are controlled 
WR�����&�DQG������&2

�
/O

�
�SUHVHUYLQJ�DGHTXDWH�YLDELOLW\��!������

)68V�DUH�VXEMHFWHG�WR����F\FOHV�RI�SUHFRQGLWLRQLQJ�IROORZHG�E\���
RU����K�RI�FRQVWDQW�FRPSUHVVLRQ������03D���)UHVK��W ���GLVFV��/��
���DQG�XQORDGHG��LQWUD�LQFXEDWRU��WHPSRUDOO\�PDWFKHG�)68V��/��
3) serve as controls. Outcome measures include relative gene 
H[SUHVVLRQ�RI�003���� ����$'$076���� ����7,03����&2;����DQG�
aggrecan, and Safranin O and immunohistochemistry staining of 
BC-3, an aggrecan breakdown fragment. 
Results: &RPSDULQJ� ORDGHG� WR� XQORDGHG� )68V�� 003���
H[SUHVVLRQ�ZDV� LQFUHDVHG�E\����IROG�DW��K��Q ���DQG������IROG�
DW� ��� K� �Q ����$JJUHFDQ� H[SUHVVLRQ� GRXEOHG� IURP� �K� �Q ��� WR�
��K��Q ����003����$'$076��������&2;���DQG�7,03���ZHUH�XS�
UHJXODWHG�DW�ERWK�WLPH�SRLQWV����������IROG��Q ������3URWHRJO\FDQ�
content did not change with loading. Aggrecan fragments were 
detectable but differences based on loading were not observed. 
Discussion: Static loading in this system showed up-regulation 
RI�ERWK�FDWDEROLF�DQG�DQDEROLF�JHQHV��ZKLFK�PD\�UHÀHFW�DQ�DFXWH�
remodeling response. The marked up-regulation of MMP-3 may 
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EXOGENOUS SIRT1 SHOWS DIFFERENT EFFECTS ON 
PROLIFERATION ACTIVITY IN HUMAN INTERVERTEBRAL
DISC DEPENDING ON THE DIFFERENCE OF THE 
DEGENERATION STAGE 
Zhang Z., Kakutani K., Kurakawa T., Hirata H., Yamamoto J., 
Yurube T., Maeno K., Takada T., Doita M., Kurosaka M., Nishida K.
Dept. of Orthopaedic Surgery, Kobe University Graduate School 
of Medicine, Kobe, Japan

Introduction/Aim: We previously reported the longevity factor 
6,57��ZDV�SUHVHQW�LQ�KXPDQ�LQWHUYHUWHEUDO�GLVF��,9'��FHOOV��:H�
K\SRWKHVL]HG� WKH� HIIHFW� RI� 6,57��PLJKW� FKDQJH� GHSHQGLQJ� RQ�
the stage of disc degeneration. The aim of this study was to 
LQYHVWLJDWH� WKH� HIIHFW� RI� H[RJHQRXV�6,57�� RQ� FHOO� SUROLIHUDWLRQ�
DFWLYLW\�LQ�GLIIHUHQW�GHJHQHUDWLRQ�VWDJH�RI�KXPDQ�,9'�FHOOV�
Materials and Methods: Human nucleus pulposus (NP) cells 
ZHUH� FRQVHQVXDOO\� REWDLQHG� IURP�HOHYHQ� SDWLHQWV� ������� \HDU�
ROG��PHDQ������\HDU�ROG��GXULQJ�VXUJLFDO�SURFHGXUHV�IURP�OXPEDU�
VSLQDO�VWHQRVLV��/66��Q ����OXPEDU�GLVF�KHUQLDWLRQ��/'+��Q ���RU�
idiopathic scoliosis (n=5) patients. After three-days pre-culture, 
UHFRPELQDQW�KXPDQ�6,57���UK6,57���ZDV�WUDQVIHFWHG�WR�13�FHOOV�
XVLQJ� 3UR�'HOLYHU,1TM. Samples was divided into two groups, 
earliest degeneration group consisting of idiopathic scoliosis 
samples and advanced degeneration group consisting of LSS 
DQG�/'+�VDPSOHV��&HOO�SUROLIHUDWLRQ�DFWLYLW\�ZDV�PHDVXUHG�E\�WKH�
:67���DVVD\�XVLQJ�&HOO�&RXQWLQJ�.LW����7KH�SUROLIHUDWLRQ�DFWLYLW\�
of the cells in each well was normalized by the cell number.
Results: 7KH� FHOO� QXPEHU�ZDV� VLJQL¿FDQWO\� GHFUHDVHG� ERWK� LQ�
HDUOLHVW�DQG�DGYDQFHG�GHJHQHUDWLRQ�JURXSV�ZLWK�6,57��WUHDWPHQW��
The normalized proliferation activity of advanced degeneration 
JURXS� ZDV� VLJQL¿FDQWO\� GHFUHDVHG� E\� ERWK� WUHDWPHQW� RI� ���
�0� DQG� ���� �0� 6,57�� ���� �0�� �������� ���� �0�� �������� DV�
�FRQWURO���,Q�FRQWUDVW��6,57��WUHDWPHQW�VLJQL¿FDQWO\�XS�UHJXODWHG�
the normalized proliferation activity in earliest degeneration group 
�����0���������������0����������DV��FRQWURO��
Discussion: Our results demonstrated that earliest and 
advanced degeneration group showed different responses to 
6,57�� WUHDWPHQW�� UK6,57�� VLJQL¿FDQWO\� VWLPXODWHG� QRUPDOL]HG�
proliferation activity in earliest degeneration group. The different 
HIIHFWV� RI� H[RJHQRXV� 6,57�� PD\� KHOS� 13� FHOOV� VXUYLYH� LQ�
deteriorating harsh biological environment with advancement of 
disc degeneration.
Conclusion: 'HSHQGLQJ�RQ� WKH�GLIIHUHQFH�RI� WKH�GHJHQHUDWLRQ�
VWDJH��H[RJHQRXV�6,57��VKRZHG�GLIIHUHQW�HIIHFWV�RQ�SUROLIHUDWLRQ�
DFWLYLW\�LQ�KXPDQ�,9'�
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LRP1 FUNCTIONS AS A NEUROTROPHIC RECEPTOR IN 
DORSAL ROOT GANGLION SENSORY NEURONS
Yamauchi K.1, Yamauchi T.1, Takahashi K.1, Gonias S.L.2,
Campana W.M.3

1Dept. of Orthopaedics, Chiba University, Chiba, Japan; 2Dept.
of Pathology, UCSD, La Jolla; 3Dept. of Anesthesiology, UCSD, 
La Jolla, USA

Introduction: Neurons that are injured in the peripheral nervous 
system (PNS) have an increased capacity for regeneration 
FRPSDUHG�ZLWK�QHXURQV�LQ�WKH�&16���316�UHJHQHUDWLRQ�UHÀHFWV��DW�
least in part, the activity of Schwann cells, which de-differentiate 
and provide scaffolds for regenerating axons.  We have shown 
WKDW�/53��LV�H[SUHVVHG�E\�6FKZDQQ�FHOOV�PDLQO\�DIWHU�316�LQMXU\�
and plays an important role in the Schwann cell response to 
LQMXU\��SURPRWLQJ�VXUYLYDO�DQG�PLJUDWLRQ���/53��DOVR�LV�H[SUHVVHG�
by many neuronal populations and has been implicated in axonal 
outgrowth by a pathway that may involve Src family kinases 
(SFK) and Trk.  The goal of this study was to determine whether 
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SUH�LQFXEDWHG� ZLWK� D� VHOHFWLYH� &2;��� LQKLELWRU� �16������ DQG�
WKHQ�VWLPXODWHG�ZLWK� ,/��� LQ� WKH�SUHVHQFH�RU�DEVHQFH�RI�3*(��
RU�VHOHFWLYH�(3����DJRQLVWV� IRU����KRXUV��&ROODJHQDVHV��003�
��DQG������DQG�(3����H[SUHVVLRQV�ZHUH�TXDQWL¿HG�E\�UHDOWLPH�
PCR.
Results: ,/���LQGXFHG�WKH�H[SUHVVLRQ�RI�ERWK�003���DQG�����LQ�
,9'�FHOOV��7KHVH�ZHUH�IXUWKHU�H[DJJHUDWHG�ZKHQ�WKH�FHOOV�ZHUH�
SUH�WUHDWHG� ZLWK� 16����� ZKHUHDV� H[RJHQRXV� 3*(�� VWURQJO\�
LQKLELWHG� WKHVH� H[SUHVVLRQV�� (3�� UHFHSWRU� ZDV� WKH� KLJKHVW�
IROORZHG�E\�(3��DQG�(3��DQG���ZHUH�QHJOLJLEOH�DW�P51$�OHYHO��
(3����EXW�QRW�(3��DQG���DJRQLVW�LQKLELWHG�WKH�H[SUHVVLRQ�RI�ERWK�
003���DQG�����H[SUHVVLRQV�LQ�KXPDQ�,9'�FHOOV�
Discussion: 6HOHFWLYH�&2;���LQKLELWRUV�KDYH�EHHQ�ZLGHO\�XVHG�
for treating patients with LBP. Our previous results suggested that 
VHOHFWLYH�&2;���LQKLELWRUV�PLJKW�DFFHOHUDWH�WKH�GHJHQHUDWLRQ�RI�
,9'�E\�HQKDQFLQJ�FROODJHQDVHV�H[SUHVVLRQ��,Q�WKH�SUHVHQW�VWXG\��
ZH�GHPRQVWUDWHG�WKH�SRVVLELOLW\�WKDW�DFWLYDWLRQ�RI�(3����SDWKZD\�
attenuates the over-expression of collagenases by a selective 
&2;��� LQKLELWRU�� 2XU� UHVXOWV� VXJJHVW� WKDW� (3���� VLJQDOOLQJ�
known to increase calcium level may play a suppressive role for 
FROODJHQDVHV�H[SUHVVLRQV�LQ�KXPDQ�,9'�FHOOV��
Conclusion: (3����VLJQDOLQJ�SDWKZD\�GRZQ�UHJXODWHV�WKH�RYHU�
H[SUHVVLRQ�RI�FROODJHQDVHV�FDXVHG�E\�VHOHFWLYH�&2;���LQKLELWRUV�
WKHUHIRUH�LW�FDQ�EH�D�WKHUDSHXWLF�WDUJHW�IRU�,9'�GHJHQHUDWLRQ�
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EFFECTS OF INTERVERTEBRAL DISC CELLS ON THE 
MORPHOLOGY OF DRG AND NERVE ROOTS: AN IN VIVO

STUDY 
Larsson K.1, Örndal C.2, Nordborg C.2, Sasaki N.3, Runesson E.1,
Rydevik B.1, Brisby H.1

1Dept. of Orthopaedics, University of Gothenburg, Gothenburg, 
2Dept. of Pathology, University of Gothenburg, Gothenburg, 
Sweden; 3Dept. of Orthopaedic Surgery, Fukushima Medical 
University, Fukushima, Japan

Background: Basic science and clinical observations have 
LQGLFDWHG� WKDW� LQWHUDFWLRQ� EHWZHHQ� WKH� LQWHUYHUWHEUDO� GLVFV� �,9'��
and neural structures is of importance in spinal pain production. 
Previous work has demonstrated an inhibition and a reduction of 
the neurite outgrowth and diameter, after exposure to notochordal 
FHOOV��1&��DQG�RU�FKRQGURF\WH�OLNH�FHOOV��&+&��IURP�,9'��7KH�DLP�
RI�WKH�SUHVHQW�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�QHXURSDWKRORJ\�RI�'5*�
and nerve roots after exposure to NC or CHC in an in vivo disc 
herniation rat model.  
Material and Methods: /��QHUYH� URRW�DQG�'5*�RI����6SUDJXH�
'DZOH\� UDWV� ZHUH� H[SRVHG� WR� QXFOHXV� SXOSRVXV� �13�� �SRVLWLYH�
FRQWURO���1&��&+&�RU�)����FHOO�GLOXHQW��DQG�FRPSDUHG�WR�D�VKDP�
JURXS� �VXUJHU\�SURFHGXUH�FRQWURO���$IWHU���ZHHN� WKH�QHUYH� URRWV�
DQG�WKHLU�'5*V�ZHUH�KDUYHVWHG��1HXURSDWKRORJLFDO�H[DPLQDWLRQV�
were performed with light microscopy technique in a blinded 
manner. 
Results: )RFDO�DQG�VHJPHQWDO�QHUYH�URRW�DQG�'5*�GDPDJHV��L�H��
degenerated axons, demyelination and Schwann cell proliferation 
were observed after exposure of NC, CHC and NP.
Discussion and Conclusion: 7KLV�LV�WKH�¿UVW�H[DPLQDWLRQ�RI�'5*�
and nerve root morphology after exposure to NC or CHC in an 
in vivo model. The results indicate that both NC and CHC, may 
structurally affect neural tissue. One may also assume that not only 
VSLQDO�QHUYH�URRWV�EXW�DOVR�ORFDO�QHUYH�¿EHUV�DQG�QHUYH�HQGLQJV�LQ�
surrounding structures, could be affected in corresponding ways if 
such neural tissue is exposed to NC or CHC, in clinical situations 
like disc herniation and disc degeneration. Both cell types 
investigated in this study, NC and CHC, are present in human 
,9'V��5HFHQWO\��1&V�KDYH�EHHQ�VKRZQ�WR�EH�SUHVHQW�QRW�RQO\�LQ�
children but also in adulthood of humans. 
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indicate its involvement as a key control point in the response to 
mechanical loading. 
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THE BEHAVIOR OF THE INTERVERTEBRAL DISC CELLS 
UNDER THE OXYGEN CONDITION
Kang Y.M.1,2, Moon E.S.2, Kim H.J.2, Lee B.H.2, Kim T.H.2, Park 
J.O.3, Lee H.M.2, Moon S.H. 1,2

1BK21 Medical Science Graduated School, College of Medicine, 
Yonsei University, Seoul; 2Dept. of Orthopaedic Surgery, College 
of Medicine, Yonsei University, Seoul, Korea

Introduction: The nucleus pulposus, core part of interveterbral 
GLVF� �,9'�� LV� DQ� DYDVFXODU� DQG� K\SR[LF� WLVVXH� LQ� ZKLFK� ,9'�
PHWDEROLVP� PDLQWDLQV�� */87��� H[SUHVVLRQ� LV� DOVR� VWLPXODWHG�
in a variety of cells under hypoxic condition, a response that 
LV�PHGLDWHG�E\� WKH� WUDQVFULSWLRQ� IDFWRU�+,)��฀��$PRQJ�YDULRXV�
SKHQRW\SHV�� W\SH�,,�FROODJHQ�DQG�JOXFRVH�WUDQVSRUWHU����*/87�
��� SURYHG� WR� EH� SKHQRW\SLFDO� VLJQDWXUH� RI� QXFOHXV� SXOSRVXV��
Simulated conditions with various lower oxygen concentrations 
PLJKW� UHYHDO� YDOXDEOH� LQIRUPDWLRQ� UHJDUGLQJ� ,9'� PDWUL[�
metabolism. Therefore, the objective of this study is to evaluate 
EHKDYLRU� RI� ,9'� FHOOV� VXFK� DV�PDWUL[� JHQH� H[SUHVVLRQV� XQGHU�
various hypoxic condition.
Materials and Methods: Human disc tissues were collected 
during surgery from patients (age range 45-59 years) with 
GHJHQHUDWLYH�OXPEDU�FRQGLWLRQV�DQG�FXOWXUHG��7KH�,9'�FHOOV�ZHUH�
seeded at a cell density of 70 cells cm�� for protein and RNA 
LVRODWLRQ� LQ�K\SR[LD�FRQGLWLRQ� ����2

�
�� ���&2

�
�� ��� �&�����2

�
,

���&2
�
����� �&��DQG�QRUPR[LF�FRQGLWLRQ� �����2

�
, ���&2

�
, 37 

�&�� IRU� ¿YH�GD\V��077�DVVD\�ZDV�XWLOL]HG� IRU� FHOO� SUROLIHUDWLRQ��
RT-PCR was performed to detect expressions of aggrecan, type 
,,�FROODJHQ�+,)��฀�DQG�*/87���DW�WKH�P51$��ZHVWHUQ�EORW�ZDV�
used for protoglycan synthesis.
Results: 7KHUH� LV� QR� VLJQL¿FDQW� GLIIHUHQFH� LQ� FHOO� SUROLIHUDWLRQ�
among groups. The expressions of aggrecan, type II collagen 
*/87����DQG�+,)��฀�P51$� LQFUHDVHG� LQ�K\SR[LF�FRQGLWLRQ�DV�
comparing with normoxic condition. Furthermore, the expression 
of proteoglycan at protein level increased in hypoxic condition. 
Summary and Conclusion: ,9'� FHOOV� LQ� K\SR[LF� FRQGLWLRQ�
demonstrated increase in matrix component mRNA and 
proteoglycan synthesis without hazardous effect on cellular 
proliferation. Hence hypoxic condition renders phenotypical 
PDWXUDWLRQ�LQ�,9'�FHOOV��ZKLFK�SURYLGHG�LPSRUWDQW�PHFKDQLVP�IRU�
disc tissue engineering in hypoxia. Chemically hypoxic inducer 
such as deferoxamine would be next study.
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EP1/3 PATHWAY SUPPRESSES EXAGGERATION OF IL-
1-INDUCED COLLAGENASES BY A SELECTIVE COX-2
INHIBITOR IN HUMAN IVD CELLS
Sawaji Y., Alimasi W., Endo K., Kosaka T., Kimura D., Yamamoto K.
Dept. of Orthopaedic Surgery, Tokyo Medical University, Tokyo, 
Japan

Introduction: 'HJHQHUDWLRQ� RI� LQWHUYHUWHEUDO� GLVF� �,9'�� KDV�
been considered to be an initial process of developing chronic 
ORZ�EDFN�SDLQ��/%3���$OWKRXJK�VHOHFWLYH�&2;��� LQKLELWRUV�KDYH�
been a favourable treatment for LBP, we, last year, provided 
HYLGHQFHV�WKDW�,/���LQGXFHG�FROODJHQDVHV�JHQH�H[SUHVVLRQ�ZHUH�
H[DJJHUDWHG�E\�D�VHOHFWLYH�&2;��� LQKLELWRU�DQG�ZHUH� LQKLELWHG�
E\�H[RJHQRXV�3*(��LQ�KXPDQ�,9'�FHOOV��,Q�WKH�SUHVHQW�VWXG\��LQ�
order to identify the prostanoid receptors that lead to suppression 
RI�FROODJHQDVHV�H[SUHVVLRQV��WKH�HIIHFW�RI�(3����DJRQLVWV�ZHUH�
LQYHVWLJDWHG�LQ�LVRODWHG�KXPDQ�,9'�FHOOV�
Materials and Methods: ,VRODWHG� FHOOV� IURP� KXPDQ� ,9'�ZHUH�
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ZLWK� LQWHUOHXNLQ��� �,/���� LQ� WKH� SUHVHQFH� RI� (3���� DJRQLVWV� IRU�
XS� WR� ��K�� 7KH� H[SUHVVLRQ� RI� 1*)� P51$� ZDV� PHDVXUHG� E\�
realtime-PCR.
Results: ,/��� VWLPXODWHG� WKH� H[SUHVVLRQ� RI� 1*)� LQ� ,9'� FHOOV��
peaked at 6 hours. This expression was exaggerated when the 
FHOOV� ZHUH� SUH�WUHDWHG� ZLWK� 16������ &RQYHUVHO\�� H[RJHQRXV�
3*(�� VXSSUHVVHG� LWV� H[SUHVVLRQ�� 7KH� ,/���VWLPXODWHG� 1*)�
H[SUHVVLRQ�ZDV�VXSSUHVVHG�E\�(3��DQG���UHFHSWRU�DJRQLVWV�EXW�
QRW�E\�(3��DQG���DJRQLVWV�
Discussion: 6HOHFWLYH� &2;��� LQKLELWRUV� KDYH� EHHQ� ZLGHO\�
used for treating patient with LBP. Our previous data indicated 
WKDW�3*(��PD\�KDYH�D�QHJDWLYH�IHHGEDFN�UROH�IRU�,/���LQGXFHG�
H[SUHVVLRQ�RI�1*)�LQ�,9'��,Q�WKH�FXUUHQW�VWXG\��1*)�H[SUHVVLRQ�
ZDV� VXSSUHVVHG� E\�(3�� DQG� �� DJRQLVWV�� VXJJHVWLQJ� WKDW� (3��
and 4 signalling that is known to increase cAMP may have a role 
IRU�VXSSUHVVLQJ�WKH�H[SUHVVLRQ�RI�1*)�LQ�,9'�FHOOV��
Conclusion: (3��DQG���VLJQDOOLQJ�SDWKZD\�GRZQ�UHJXODWHV�WKH�
1*)�H[SUHVVLRQ�LQ�,9'�FHOOV�
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CELL VIABILITY IN HUMAN SAMPLES OF HERNIATED 
INTERVERTEBRAL DISC: IMPLICATIONS FOR BIOLOGICAL 
THERAPIES
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Introduction: Increasing interest is being placed on cell therapy 
as a treatment for intervertebral disc degeneration. Previous work 
suggests that cells isolated from the degenerate intervertebral 
disc have a limited potential for regeneration, with a large 
proportion of the cells necrotic and/or senescent�. However, cells 
isolated from surgical samples have already been used in the 
FOLQLF�IRU�FHOO�WKHUDS\��'XH�WR�WKHVH�GLIIHULQJ�RSLQLRQV��WKLV�VWXG\�
was designed to assess the viability of cells present in surgical 
samples of degenerate intervertebral disc tissue. 
Materials and Methods: Samples of herniated and degenerate 
discs were obtained from patients undergoing routine discectomy 
DQG�SURFHVVHG�ZLWKLQ���KRXUV�RI�H[FLVLRQ��$�SLHFH�RI�HDFK�VDPSOH�
ZDV�LQFXEDWHG�LQ�D�FKORURPHWK\O�ÀXRUHVFHLQ�GLDFHWDWH��&0)'$���
HWKLGLXP� KRPRGLPHU� �(+�� VROXWLRQ� LQ� WKH� GDUN� IRU� �� KRXUV� DW�
37oC. Cryosections were taken throughout the tissue depth 
DQG�YLVXDOLVHG�ZLWK�D�ÀXRUHVFHQW�PLFURVFRSH��&HOO�YLDELOLW\�ZDV�
PHDVXUHG�E\�FRXQWLQJ�DW�OHDVW�����FHOOV��
Results: Twenty-one surgical disc samples from patients, aged 
������ \HDUV�� KDYH� EHHQ� H[DPLQHG�� 3UHOLPLQDU\� UHVXOWV� VKRZ�
WKDW��������RI� FHOOV�DUH�DOLYH�DIWHU�H[FLVLRQ��&HOO� YLDELOLW\�ZDV�
fairly consistent throughout the sections of the discs, apart from 
a predominance of dead cells being seen around the periphery. 
This may be derived from trauma during dissection. Cell viability 
ZDV�QRW�VLJQL¿FDQWO\�DOWHUHG�E\�SDWLHQW�JHQGHU�EXW� WKHUH�ZDV�D�
negative correlation between cell viability and patient age (r= 
�������
Discussion: These results indicate that the viability of cells in 
human intervertebral discs is higher than reported elsewhere in 
the literature, although different methods of assessment were 
used.
Conclusions: This study indicates that shortly after excision, 
VXUJLFDO�VDPSOHV�RI�GLVFV�FRQWDLQ�FHOOV�RI�ZKLFK�!����DUH�YLDEOH��
This suggests that they may be appropriate for cell therapy, 
although no characterisation of cell type or assessment of 
functionality was made in this study.

Reference:
�� 7URXW�et al., Anat Rec���������������������

DIFFERENT EFFECTS ON EVOKED THALAMIC NEURONAL 
ACTIVITY BY TWO CELL POPULATIONS DERIVED FROM 
NUCLEUS PULPOSUS
Nilsson E.1, Larsson K.2, Rydevik B.2, Brisby H.2, Hammar I.1

1Dept. of Neuroscience and Physiology, University of Gothenburg, 
Gothenburg; 2Dept. of Orthopaedics, University of Gothenburg, 
Gothenburg, Sweden

Background: Nucleus pulposus (NP) leakage onto a dorsal 
URRW� JDQJOLRQ� �'5*�� LV� EHOLHYHG� WR� FRQWULEXWH� WR� GLVF� KHUQLD�
related pain. It has been demonstrated that activity evoked in 
the contralateral thalamus following stimulation of sciatic nerve A 
GHOWD�¿EUHV�LQFUHDVHV�ZLWKLQ����PLQXWHV�RI�13�H[SRVXUH�LQ�WKH�UDWa.
NP is composed of at least two cell populations, chondrocyte-like 
cells (CHC) and notochordal cells (NC). The aim of the study was 
to compare the possible contribution of these two cell populations 
to the NP induced thalamic activity. 
Material and Methods: Neuronal responses in the contralateral 
WKDODPXV� RI� DGXOW� DQDHVWKHWLVHG� 6SUDJXH�'DZOH\� UDWV� ZHUH�
recorded when stimulating the ipsilateral sciatic nerve at A delta 
LQWHQVLWLHV� ������7��� ��� ���� 1&� �Q ��� RU� ��� ���� &+&� �Q ���
VRUWHG� IURP� GRQRU� UDW� 13� ZDV� DSSOLHG� RQWR� WKH� /�� '5*� DQG�
evoked responses recorded for 40 minutes. Freshly harvested 
13�IURP�D�GRQRU� UDW�ZDV� WKHUHDIWHU�DSSOLHG�RQ� WKH�VDPH�'5*�
and recordings continued for additionally 40 minutes.
Results: $SSOLFDWLRQ� RI� &+&� RQ� WKH� '5*� LQFUHDVHV� HYRNHG�
WKDODPLF�UHVSRQVHV�IURP�EDVHOLQH��������WR�������Q�V����VLPLODU�
WR�UHVSRQVHV�RI�13�DIWHU����PLQXWHV�������� while NC depress 
HYRNHG�UHVSRQVHV�WR������S��������7KH�FHOO�VXVSHQVLRQ�PHGLXP�
alone did not evoke any changes. Application of NP after NC 
increased the evoked thalamic activity while no further increase 
was observed following NP after CHC.
Discussion and Conclusion: CHC and NC have different 
effects on evoked thalamic activity.  CHC effects are similar to 
NP effects and it is therefore possible that CHC, the major cell 
population found in adult human intervertebral discs, may be 
the main contributor to the increase in thalamic activity evoked 
by NP. This observation may have clinical implications for the 
development of disc hernia related pain. 

Reference:
��� %ULVE\�+��+DPPDU�,��7KDODPLF�DFWLYDWLRQ�LQ�D�GLVF�KHUQLDWLRQ�PRGHO��
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EP2/4 RECEPTOR SUPPRESSES THE EXPRESSION OF NGF 
IN HUMAN IVD CELLS
Alimasi W., Sawaji Y., Kimura D., Tanaka H., Kosaka T., Endo K., 
Yamamoto K.
Dept. of Orthopaedic Surgery, Tokyo Medical University, Tokyo, 
Japan

Introduction: Chronic low back pain (LBP) is a major clinical 
problem that results in physical disability and decreased 
productivity. One of the possible mechanisms of low back pain 
KDV� EHHQ� FRQVLGHUHG� WKDW� SHULSKHUDO� QHUYH� ¿EHUV� LQYDGH� LQWR�
WKH� GHJHQHUDWHG� LQWHUYHUWHEUDO� GLVF� �,9'���1HUYH� JURZWK� IDFWRU�
(NGF) is known to induce nerve ingrowth. Our previous data 
VKRZHG�WKDW�H[RJHQRXV�SURVWDJODQGLQ�(���3*(���KDG�D�QHJDWLYH�
IHHGEDFN� UROH� IRU� 1*)� H[SUHVVLRQ� LQ� ,9'�� $OWKRXJK� VHOHFWLYH�
&2;���LQKLELWRUV�KDYH�EHHQ�XVHG�IRU�WUHDWLQJ�WKRVH�SDWLHQWV�WU\LQJ�
WR�LQKLELW�3*(��SURGXFWLRQ��KHQFH�3*(��UHFHSWRUV¶�HIIHFWV�RQ�WKH�
QHUYH�LQJURZWK�KDYH�EHHQ�XQFOHDU��7KH�UROHV�RI�3*(��UHFHSWRUV�
RQ�WKH�UHJXODWLRQ�RI�1*)�LQ�,9'�FHOOV�ZHUH�LQYHVWLJDWHG�
Materials and Methods: 7KH� ,9'� WLVVXHV�ZHUH�REWDLQHG� IURP�
lumbar canal stenosis’ patients who were conducted a surgery. 
,9'�FHOOV�ZHUH�FXOWXUHG� LQ�PRQROD\HU�DQG�SUH�LQFXEDWHG�ZLWK�D�
VHOHFWLYH�&2;���LQKLELWRU��16������IRU����PLQ�DQG�WKHQ�VWLPXODWHG�
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ZHUH� FRQ¿UPHG� XVLQJ� ÀXRUHVFHQFH� VWDLQLQJ� DQG� :HVWHUQ�
blotting, respectively. Effects on PCM formation were determined 
E\�&RO9,� LPPXQRÀXRUHVFHQFH��$JDURVH�JHO�HPEHGGHG�K06&V�
with their PCM intact were loaded using a custom device and cell 
deformations measured to determine functional implications of 
gene silencing.
Results: Infected and non-infected hMSCs remained viable 
RYHU�WKH�FRXUVH�RI�WKH�H[SHULPHQW��3URWHLQ�VLOHQFLQJ�ZDV�YHUL¿HG�
for shColVI infected cells with lower band intensities for ��9,��
and ��9,�� DW� GD\� ��� ZKHQ� FRPSDUHG� WR� *)3� LQIHFWHG� FHOOV��
,PPXQRÀXRUHVFHQFH�VKRZHG�WKDW�WKH�&RO9,�QHWZRUN�LV�GHFUHDVHG�
E\�VK&RO9,�DQG�GLVUXSWHG�E\�VK'FQ��¿JXUH���,Q�FHOO�GHIRUPDWLRQ�
experiments, counter to the expected outcomes, non-infected 
and GFP infected controls exhibited greater decreases in aspect 
UDWLR�WKDQ�VK&RO9,�DQG�VK'FQ�LQIHFWHG�FHOOV��
Discussion: RNAi can be used to modulate the micromechanical 
environment in differentiating hMSCs to examine individual 
protein’s contributions to mechanotransduction. Knocking 
down col6a1 showed a decrease in the amount of translated 
ColVI protein, while improving resistance to deformation. This 
may be due to a reorganization of PCM and/or cytoskeletal 
elements. Further studies will be needed to elucidate the role 
of the structural microenvironment in mechanotransduction of 
differentiating hMSCs. 
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ANTI-INFLAMMATORY EFFECT OF PLATELET-RICH 
PLASMA ON NUCLEUS PULPOSUS CELL WITH RESPONSE 
OF TNF-  AND IL-1
Park J.H.1, Chun H.J.2, Kang K.T.2, Moon S.H.3, Lee H.M.3, Kim H.J.4
1Dept. of Anesthesiology and Pain Medicine, Kangdong Sacred 
Heart Hospital, Seoul; 2Dept. of Mechanical Engineering, 
Yonsei University, Seoul; 3Dept. of Orthopaedic Surgery, Yonsei 
University College of Medicine, Seoul; 4Dept. of Orthopaedic 
Surgery, Yonse sarang Hospital, Seoul, Korea

Introduction: The purpose of this study is to investigate the anti-
LQÀDPPDWRU\�HIIHFW�RI�SODWHOHW�ULFK�SODVPD��353��PRGXODWHG�E\�
collagen matrix on human nucleus pulposus (NP) cell responded 
WR�SUR�LQÀDPPDWRU\�F\WRNLQHV�VXFK�DV�71)� �DQG�,/���
Methods: NP cells derived from human discs were cultured in 
monolayer, and maintained in the collagen matrix prior to the 
DGGLWLRQ� RI� UHFRPELQDQW� KXPDQ� LQWHUOHXNLQ��� �,/���� DQG� WXPRU�
necrosis factor-  (TNF- ��� ,/���DQG�71)�  were applied in the 
presence or absence of PRP, which was collected from human 
volunteers using a commercially available platelet concentration 
system. The response was investigated using real-time PCR 
for mRNA expression of type II collagen, aggrecan, matrix 
PHWDOORSURWHLQDVH����003�����DQG�F\FORR[\JHQDVH����&2;�����
Results: ,/���DQG�71)� �WUHDWPHQW�RI�KXPDQ�,9'�FHOOV�UHVXOWHG�
LQ�DQ�LQFUHDVH�RI�JHQH�H[SUHVVLRQ�IRU�WKH�003����DQG�&2;���DQG�
a decrease of the gene expression for matrix genes (aggrecan, 
type II collagen). However, co-treatment with PRP restored 
the level of the expression of aggrecan and type II collagen 
VLJQL¿FDQWO\�� 7KHVH� HYHQWV� FRUUHODWHG� ZLWK� GRZQ�UHJXODWLRQ� RI�
&2;���DQG�003���DIWHU�353�DSSOLFDWLRQ��
Discussion: The combination of PRP and collagen matrix 
PDUNHGO\� VXSSUHVVHG� F\WRNLQH�LQGXFHG� SUR�LQÀDPPDWRU\�
degrading enzymes and mediators, and rescued the gene 
expression about matrix synthesis, thereby stabilizing NP cell 
differentiation. Therefore, PRP might restore a physiological 
PLFURHQYLURQPHQW�EHQH¿FLDO�IRU�PDLQWDLQLQJ�13�FHOO�KRPHRVWDVLV�
IURP�WKH�LQKLELWLRQ�RI�,/���DQG�71)� .
Conclusion: 7KH� LQÀDPPDWRU\� UHVSRQVH� E\� 71)� � DQG� ,/���
ZHUH�VLJQL¿FDQWO\�GLPLQLVKHG�E\�353�ZLWK�FROODJHQ�PDWUL[��DQG�
the chondrogenic gene expressions were rescued by PRP from 
WKH�LQKLELWLRQ�RI�,/���DQG�71)�  under the modulation of collagen 
matrix. 7KHVH�¿QGLQJV�VXJJHVW�WKDW�353�PLJKW�EH�D�WKHUDSHXWLF�
candidate for prevention of disc degeneration.
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MODULATING THE MICROENVIRONMENT OF DIFFER-
ENTIATING HMSCS THROUGH RNA INTERFERENCE
Twomey J.D.1, Thakore P.I.1, Myers E.G.H.1, Hsieh A.H.1,2

1Fischell Dept. of Bioengineering, University of Maryland, College 
Park; 2Dept. of Orthopaedics, University of Maryland, Baltimore, 
USA

Introduction: The use of human mesenchymal stem cells 
(hMSCs) induced towards a nucleus pulposus (NP) cell 
phenotype has been considered in regenerative strategies. 
'LIIHUHQWLDWLQJ�K06&V�GHYHORS�D�SHULFHOOXODU�PDWUL[� �3&0�� ULFK�
in type VI collagen (ColVI) and proteoglycans, such as decorin. 
Modulating the function of the PCM may be important in the 
success of such strategies. This study analyzes the contributions 
of ColVI and decorin in regulating mechanotransduction events 
in differentiating hMSCs through RNA interference (RNAi). 
Methods: Lentiviral vectors were used to effect stable shRNA-
mediated silencing of either col6a1 (shColVI) and dcn� �VK'FQ��
in hMSCs, with a GFP vector as a control. Infected and non-
LQIHFWHG�K06&V�ZHUH�FXOWXUHG�LQ����DOJLQDWH�EHDGV�IRU��������RU�
���GD\V�LQ�FKRQGURJHQLF�PHGLXP��9LDELOLW\�DQG�SURWHLQ�VLOHQFLQJ�
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YHUWHEUDO�ERGLHV�ZHUH�¿[HG��GHFDOFL¿HG�DQG�WKH�YDVFXODU�QHWZRUN�
visualised histochemically by detection of endogenous peroxidise 
LQ�UHG�EORRG�FHOOV���'HQVLW\�DQG�GLDPHWHU�RI�SHUIRUDWLRQV�WKURXJK�
the subchondral bone were measured using scanning electron 
microscopy.
Result: The heights of discs increased 3 fold with change in level 
LQ� WKH� FDXGDO�FUDQLDO� GLUHFWLRQ�� � � &HOO� GHQVLW\� ZDV� VLJQL¿FDQWO\�
higher in the larger discs than in the smallest discs.   The vascular 
supply/area feeding the disc was much denser in the larger than 
the smaller vertebrae.  The fractional area of holes perforating 
WKH�VXEFKRQGUDO�SODWH�ZDV�����IRU�WKH�ODUJHVW�GLVFV�FRPSDUHG�WR�
�����IRU�WKH�VPDOOHVW�GLVFV��
Discussion: Here cell density of bovine caudal discs did not vary 
inversely with disc height) as expected. Other avascular tissues 
such articular cartilage are freely exposed to nutrient media at 
their surfaces and hence cell density is governed directly by 
diffusion through the matrix. However, this is not the case for 
the disc where nutrients are supplied by blood vessels of the 
vertebrae. Thus the fall in vascular supply to the smallest discs, 
decreased available nutrients and hence the viable cell density 
which could be maintained in these discs despite their small 
height. These results could partly explain why atherosclerosis of 
vertebral arteries leads to disc degeneration. 
Conclusion: These results demonstrate the importance of the 
vertebral blood supply in maintaining disc cellularity and health 
and have implications for the pathogenesis of disc degeneration 
and for success of biological repair therapies.
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ALLOGENEIC ARTICULAR CHONDROCYTES SURVIVED IN
THE DEGENERATING RABBIT INTERVERTEBRAL DISC IN
VIVO
Zhang Y.1, Chee A.1, Shi P.1, Chen E.R.2, Moss I.1, Thonar E.J.1,
An H.S.1

1Dept. of Orthopaedic Surgery, Rush University Medical Center, 
Chicago; 2Rush Alzheimers Disease Center, Rush University 
Medical Center, Chicago, USA

Introduction: Transplanting cells to repopulate the intervertebral 
GLVF� �,9'��DQG� WR�SURYLGH�JURZWK�VLJQDOV� WR� UHVLGHQW� FHOOV�PD\�
be effective in reversing disc degeneration. We hypothesize that 
allogeneic articular chondrocytes will survive in the relatively 
LPPXQH� SULYLOHJHG� HQYLURQPHQW� LQ� WKH� ,9'�� :H� KDYH� XVHG�
LQIUDUHG��ÀXRUHVFHQW�DQG�HQ]\PDWLF�PHWKRGV�WR�WUDFN�DOORJHQHLF�
DUWLFXODU�FKRQGURF\WHV�LQMHFWHG�LQWR�GHJHQHUDWLQJ�UDEELW�,9'V�LQ�
vivo.
Materials and Methods: Articular chondrocytes from New 
Zealand White rabbit knees were isolated and cultured in 
vitro. The cells were transduced with recombinant adenovirus 
H[SUHVVLQJ� UHG� ÀXRUHVFHQW� SURWHLQ� �5)3�� DQG� ß-galactosidase
(ß-gal) (Ad-RFP-ß-gal). Additionally, cell membranes were 
ODEHOHG�ZLWK�LQIUDUHG�G\H��5DEELW�,9'�GHJHQHUDWLRQ�ZDV�LQGXFHG�
by needle puncture. Four weeks post-injury, labeled, transduced 
FKRQGURF\WHV�ZHUH� LQMHFWHG� LQWR� LQMXUHG� ,9'V��$W� ��ZHHNV� RU� ��
ZHHNV� SRVW�LQMHFWLRQ�� WKH� UDEELWV� ZHUH� VDFUL¿FHG� DQG� WKH� ,9'V�
were isolated and imaged with an infrared scanner to locate 
and quantify the dye-labeled cells. Functional ß-gal activity was 
assessed using the ß-gal assay.  RFP was detected by confocal 
microscopy.
Results: 7KH�DYHUDJH�LQIUDUHG�ÀXRUHVFHQFH�LQWHQVLW\�LQ�WKH�,9'V�
ZDV��������FRXQWV�PP���Q ��GLVFV��DW���ZHHNV�SRVW�LQMHFWLRQ��DQG�
�������FRXQWV�PP���Q ���GLVFV��DW���ZHHNV�SRVW�LQMHFWLRQ��7KHUH�
ZDV� QR� VLJQL¿FDQW� GLIIHUHQFH� LQ� WKH� DYHUDJH� LQIUDUHG� LQWHQVLW\�
OHYHOV�EHWZHHQ�WKHVH�WLPH�SRLQWV��S� ����������$W�ERWK�WLPH�SRLQWV��
WKH� ,9'V�ZHUH� VWDLQHG� SRVLWLYH� IRU�ß-gal activity and RFP was 
GHWHFWHG��5)3�ÀXRUHVFHQFH�LQWHQVLW\�DQG�ß-gal activity decreased 
DW���ZHHNV�SRVW�LQMHFWLRQ�FRPSDUHG�ZLWK� WKH���ZHHN�WLPH�SRLQW��
suggesting that transgene expression decreased with time. 
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INFLUENCE OF PRILOCAINE, IOPAMIDOL AND CORTISOL 
ON INTERVERTEBRAL DISC CELL PROLIFERATION: DOES 
MEDICATION ROUTINELY USED FOR DISCOGRAPHY 
INFLUENCE INTERVERTEBRAL DISC BIOLOGY?
Eder C., Pinsger A., Schildböck S., Ogon M.
3rd Orthopedic Dept., Orthopedic Hospital Speising, Vienna, 
Austria

Introduction: Eugene Carragee�� ZDV� WKH� ¿UVW� WR� SURYH� WKDW�
provocative discography may contribute to intervertebral disc 
GHJHQHUDWLRQ�� 'LVF� GHJHQHUDWLRQ� FDQ� EH� LQGXFHG� HLWKHU� E\�
mechanical trauma caused by the puncturing needle or as a 
pharmacological effect of the drugs instilled into the disc. Aim 
RI� WKH� SUHVHQWHG� VWXG\� ZDV� WR� WHVW� WKH� LQÀXHQFH� RI� &RUWLVRO��
Prilocaine and Iopamidol on nucleus pulposus cells under an in 
vitro setting.
Materials and Methods: The nucleus pulposus was excised from 
��� ERYLQH� WDLO� LQWHUYHUWHEUDO� GLVFV� DQG�PRQROD\HU� FHOO� FXOWXUHV�
ZHUH� JHQHUDWHG�� ��� FXOWXUHV� FRQWDLQLQJ� �[��6 cells each were 
divided in 4 sample groups and incubated in either standard cell 
culture medium (control group) or medium supplemented with 
the test substances. The dose rate was adapted based on a total 
GRVH�RI���PO�,RSDPLGRO��-RSDPLUR���������PO�3ULORFDLQH��;\ODQHVW�
����DQG����PJ�&RUWLVRO��9RORQ�$�����SHU�QXFOHXV�SXOSRVXV��&HOO�
count, viability, proliferation and differentiation features were 
analysed.
Results:�$IWHU� ��� KRXUV�� D� VLJQL¿FDQW� GHFUHDVH� LQ� FHOO� FRXQWV�
was observed in all three test groups. Population doubling time 
ZDV����KRXUV�LQ�WKH�FRQWURO�JURXS�FXOWXUHG�LQ�VWDQGDUG�PHGLXP�
DQG� LQFUHDVHG� WR����KRXUV� �,RSDPLGRO������KRXUV� �&RULVRO��DQG�
���KRXUV��3ULORFDLQH��DIWHU�LQFXEDWLRQ�LQ�GLVFRJUDSK\�PHGLFDWLRQ�
�S��������� &HOO� YLDELOLW\� ZDV� VOLJKWO\�� EXW� QRW� VLJQL¿FDQWO\�
decreased in all medication groups. Cells incubated in Prilocaine 
ZHUH�VLJQL¿FDQWO\�VPDOOHU��S�������DQG�VKRZHG�FOHDUO\�UHGXFHG�
pseudopode formation. Incubation in Prilocaine and Iopamidol 
DOVR�VLJQL¿FDQWO\�UHGXFHG�JO\FRVDPLQRJO\FDQ�V\QWKHVLV�
Discussion: Although only a small decrease in cell viability was 
observed in all 3 substances tested, cell count and proliferation 
GHFUHDVHG� VLJQL¿FDQWO\�� ,QFXEDWLRQ� LQ� 3ULORFDLQH� LQKLELWHG�
pseusopode formation and might therefore interfere with 
intercellular signalling and cell migration. 
*O\FRVDPLQRJO\FDQ�V\QWKHVHV�ZDV�VLJQL¿FDQWO\�GHFUHDVHG�DIWHU�
contact with Prilocaine as well as Iopamidol. These observations 
suggest that all 3 medications tested might interfere with 
biological repair mechanisms of the intervertebral disc and 
therefore contribute to a further degeneration of the intervertebral 
disc.

Reference:
�� &DUUDJHH�(-�HW�DO��6SLQH��3KLOD�3D�������������2FW�����������������
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REGULATION OF DISC CELL DENSITY BY NUTRIENT SUPPLY
Boubriak O.A., Watson N., Stubbens N., Urban J.P.G.
DPAG, Oxford University, Oxford, UK

Introduction/Aims: In avascular cartilages and three-
dimensional gel cultures, viable cell density is inversely related 
to cartilage or gel thickness and is close agreement with that 
predicted by diffusional theory.  The aim of this work was to 
determine if the same relationship holds true in the intervertebral 
disc nucleus pulposus. 
Materials and Methods: 'LVFV�IURP���GLIIHUHQW�OHYHOV�RI�\RXQJ�
adult bovine tails were dissected out together with adjacent 
YHUWHEUDH�� � 7KH� QXFOHXV� WLVVXH� ZDV� GLJHVWHG�� '1$� FRQWHQW�
was measured using picogreen and related to cell density. The 
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VERTEBRAL BONE REMODELING IN DISC DEGENERATION –
QUANTITATIVE MICRO-CT ANALYSIS IN A PORCINE 
NUCLEOTOMY MODEL
Omlor G.1, Lorenz S.1, Huettner F.1, Holschbach J.2, Richter W.2,
Guehring T.3

1Dept. of Orthopaedic Surgery, University of Heidelberg, 
Heidelberg; 2Dept. of Experimental Orthopaedics, Heidelberg; 
3BG Trauma Center, University of Heidelberg, Ludwigshafe, 
Germany

Introduction: Changes in vertebral endplate sclerosis and 
permeability seem to be a crucial aspect in the course of disc 
GHJHQHUDWLRQ�� 'HWDLOHG� LQIRUPDWLRQ� RQ�PLFURVWUXFWXUDO� FKDQJHV�
of the subchondral bone of the endplates and the trabecular 
vertebral bone is missing, especially whether bony remodeling 
runs parallel with disc remodeling or not. Therefore, the goal of 
this study was to analyze this in an established disc degeneration 
model on minipigs.
Materials and Methods: Animals were divided into 3 groups. 
*URXS���DQG���UHFHLYHG�SDUWLDO�QXFOHRWRP\�ZLWK�D���*�ELRSV\�
cannula to induce moderate disc degeneration and were 
IROORZHG� IRU� ��� DQG� ��� ZHHNV�� UHVSHFWLYHO\�� *URXS� �� GLG� QRW�
UHFHLYH�VXUJHU\�DQG�VHUYHG�DV�FRQWUROV��$�WRWDO�RI����GLVFV�DQG�
��� HQGSODWHV� ZLWK� VXEFKRQGUDO� ERQH� DQG� WUDEHFXODU� YHUWHEUDO�
bone were analysed histologically and by quantitative micro-
CT. Standardized elliptical volumes of interest were analyzed by 
Skyscan-micro-CT-software.
Results: %RWK� JURXS� �� DQG� �� VKRZHG� GLVF� GHJHQHUDWLRQ� ZLWK�
VLJQL¿FDQW� ORVV� RI� GLVF� KHLJKW�� KLJKHU� GLVF�� DQG� HQGSODWH�
GHJHQHUDWLRQ�VFRUHV�� ¿EURXV� VFDUULQJ� DQG� ORVV� RI� QRWRFKRUGDO�
FHOOV� �S������ FRPSDUHG� WR� FRQWUROV��� 0LFUR�&7� UHYHDOHG�
less sclerosis (BV/TV) and reduced trabecular thickness of 
VXEFKRQGUDO� ERQH� XQGHUQHDWK� WKH� HQGSODWHV� ��� ZHHNV� DIWHU�
QXFOHRWRP\�FRPSDUHG�WR�XQWUHDWHG�FRQWUROV��S������JURXS���YV��
JURXS� �� DQG� ���� DIWHU� ���ZHHNV�� KRZHYHU�� YDOXHV� WXUQHG� EDFN�
to those of controls again. The same correlation was found in 
more distant trabecular vertebral bone, though BV/TV values 
were lower. Separate analysis of changes above and below the 
operated disc did not show differences.
Discussion: Contrary to the concept of simultaneous bony 
endplate sclerosis and disc degeneration, we found reduced 
BV/TV and trabecular thickness early after nucleotomy induced 
disc degeneration. At later stages of disc degeneration, sclerosis 
was not higher than in healthy controls, indicating that disc 
degeneration can proceed independently from endplate sclerosis.           
Conclusion: The vertebral bone is highly reactive to disc 
disturbances but does not automatically react with increased 
sclerosis.
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CHANGE IN PAIN BEHAVIOR AND CELLUAR ACTIVITY IN 
DORSAL HORN AFTER PULSED RADIOFREQUENCY ON 
CHRONIC RADICULOPATHIC PAIN
Ahn S.H.1,2,3, Lee D.G.1, Cho Y.W.1, Kim E.H.1, Kim S.H.1, Kim 
J.Y.3, Choi G.S.1, Hwang S.J.4

1Dept. of Rehabilitation Medicine, College of Medicine, Yeungnam 
University, Daegu; 2Institute of Biomedical Engineering, 
Yeungnam University, Daegu; 3Clinical Trial Center for Medical 
Device, Yeungnam University, Daegu; 4Dept. of Anatomy and 
Cell Biology, College of Medicine, Hanyang University, Seoul, 
Korea

Introduction/Aim: This study is to investigate the effect of 
pulsed RF on pain-related behavior and the change in cellular 
DFWLYLW\�RI�VSLQDO�GRUVDO�KRUQ�DIWHU�SXOVHG�5)�RQ�'5*�LQ�FKURQLF�
radiculopathic pain.

Discussion: Our studies using cells labeled with infrared dye 
demonstrated that cells injected into the degenerated discs 
UHPDLQHG�LQ�WKH�GLVFV�IRU�XS�WR���ZHHNV���7KH�SUHVHQFH�RI�5)3�DQG�
ß-gal activity in the chondrocytes transduced with recombinant 
adenovirus, Ad-RFP-ß-gal, further suggests that the cells have 
UHPDLQHG�YLDEOH���ZHHNV�DIWHU�LQMHFWLRQ��
Conclusion: These results have demonstrated the feasibility of 
using allogeneic articular chondrocytes for disc repair.
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CULTURED PRIMARY SENSORY NEURONS FROM THE
RABBIT DORSAL ROOT GANGLION RESPOND TO
CAPSAICIN: AN IN VITRO MODEL FOR INFLAMMATORY
PAIN
Shi P.1, An H.S.1, Chen E.R.2, Hartley D.3, Chee A.1, Thonar E.J.1,
Zhang Y.1

1Dept. of Orthopaedic Surgery, Rush University Medical Center, 
Chicago; 2Rush Alzheimers Disease Center, Rush University 
Medical Center, Chicago; 3Dept. of Neurosciences, Rush 
University Medical Center, Chicago, USA

Introduction: Intervertebral discs are considered the main pain 
JHQHUDWRUV� LQ� WKH�VSLQH��'LVF� FHOOV�DUH� FDSDEOH�RI�SURGXFLQJ�D�
FRPSOH[�PL[WXUH�RI�F\WRNLQHV�DQG�RWKHU�LQÀDPPDWRU\�PHGLDWRUV�
that may stimulate nerve endings. Subsequent to receiving 
peripheral sensory stimulation, central branches of the sensory 
neurons release neurotransmitters (e.g., Substance P) to the 
dorsal horn of the spinal cord. Capsaicin is compound that is often 
used in neuropathic pain models. To develop an in vitro assay 
to identify factors that stimulate Substance P, we established a 
GRUVDO� URRW�JDQJOLRQ��'5*��FHOO�FXOWXUH�V\VWHP�XVLQJ�FDSVDLFLQ�
stimulation.
Materials and Methods: '5*� ZHUH� LVRODWHG� IURP� WKH� \RXQJ�
DGXOW� 1HZ� =HDODQG� :KLWH� UDEELWV� DIWHU� HXWKDQDVLD�� DQG� FHOOV�
were released by serial collagenase and trypsin digestion. Cells 
were then cultured in complete media with nerve growth factor 
and cytosine �'�DUDELQRIXUDQRVLGH�LQ�SODWHV�FRDWHG�ZLWK�DPLQH��
&XOWXUHV� ZHUH� LPPXQRVWDLQHG� ZLWK� QHXURQ� DQG� JOLD� VSHFL¿F�
antibodies. Cells were stimulated with different concentrations of 
FDSVDLFLQ��WKHQ�6XEVWDQFH�3�OHYHOV�ZHUH�H[DPLQHG�E\�HQ]\PH�
linked immunoassay. 
Results: ,PPXQRVWDLQLQJ� VWXGLHV� VKRZHG� WKDW� WKH� '5*� FHOO�
cultures contained both primary sensory neurons and astrocytes. 
Cultures treated with increasing concentrations of capsaicin 
UHOHDVHG� ODUJHU� DPRXQWV� RI� 6XEVWDQFH� 3�� &DSVDLFLQ� DW� ���
�0� VWLPXODWLRQ� UHVXOWHG� LQ� D� ����IROG� LQFUHDVH� LQ� 6XEVWDQFH� 3�
FRPSDUHG�ZLWK�XQWUHDWHG�FRQWURO��Q ���3����������&DSVDLFLQ�DW����
�0�RU�����0�FRQFHQWUDWLRQ�UHVXOWHG�LQ�����RU������IROG�LQFUHDVH�
LQ�6XEVWDQFH�3�UHOHDVH��UHVSHFWLYHO\��Q ������3����������
Discussion: :H� KDYH� FRQ¿UPHG� WKDW� SULPDU\� FXOWXUHG� UDEELW�
'5*� FHOOV� UHVSRQG� LQ� D� GRVH�GHSHQGHQW�PDQQHU� WR� FDSVDLFLQ�
stimulation by releasing Substance P. Cytokines detected in 
patients with discogenic back pain and disc herniation could be 
tested in this system. 
Conclusion: :H�KDYH�HVWDEOLVKHG�D�'5*�FHOO�FXOWXUH�V\VWHP�WR�
screen the ability of substances to induce a pain response. This 
culture system should prove useful for researchers studying back 
pain.
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controlling for age, gender and body mass index. The overall 
predictive value was calculated for the full regression models of 
WKH� GLIIHUHQW� GRPDLQV�� )LQDOO\�� DOO� VLJQL¿FDQW� YDULDEOHV� IURP� WKH�
GLIIHUHQW�GRPDLQV�ZHUH�FRPELQHG�LQWR�D�¿QDO�SUHGLFWRU�PRGHO�
Results: 7KH�¿QDO�IRXU�SUHGLFWRU�PRGHO�SUHGLFWHG�����RI�YDULDQFH�
RI�SHUVLVWHQW�/%3�DQG�LQFOXGHG�µUHVLJQHG�DWWLWXGH�WRZDUGV�WKH�MRE¶�
�25�������&,����������������µVRFLDO�VXSSRUW�DW�ZRUN¶��25�������
&,���������������� µIXQFWLRQDO� OLPLWDWLRQ¶��25�������&,���������
������ DQG� µGXUDWLRQ� RI� /%3¶� �25� ������ &,���� ������������ 7KH�
DFFXUDF\�RI�WKH�PRGHO�ZDV������ZLWK�����RI�QRQ�SHUVLVWHQW�DQG�
����RI�SHUVLVWHQW�/%3�SDWLHQWV�FRUUHFWO\�LGHQWL¿HG�
Conclusion: In this study of patients with acute/ subacute 
/%3��µUHVLJQHG�DWWLWXGH�WRZDUGV�WKH�MRE¶�LQFUHDVHG�WKH�OLNHOLKRRG�
of persistent LBP at six months. Addressing this factor with 
workplace interventions has the potential to modify the outcome. 
µ6RFLDO� VXSSRUW� DW� ZRUN¶� ZDV� D� SURWHFWLYH� IDFWRU� PHDQLQJ� WKDW�
development of persistent LBP was less likely. It can therefore be 
considered as resource for prevention of persistent LBP. Findings
IURP� WKLV� VWXG\� FRQ¿UP� WKH� UHTXLUHPHQW� IRU� PHDVXUHPHQW� RI�
occupational factors in screening tools for patients at risk of 
developing persistent LBP. Further research is required to 
investigate different types of social support at work regarding 
WKHLU�SURJQRVWLF�LQÀXHQFH�RQ�WKH�GHYHORSPHQW�RI�SHUVLVWHQW�/%3�
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Introduction: Although there is a call for early risk prediction of 
VLFNQHVV�DEVHQFH��VSHFL¿F�SURJQRVWLF� IDFWRUV�RI� ORZ�EDFN�SDLQ�
(LBP) related sickness absence have not yet been established 
in either clinical or research settings.This study examines 
predictors of sickness absence in patients presenting to a health 
practitioner with acute/subacute LBP.
Aim: To identify baseline-variables that detect patients with a 
new LBP episode at risk of sickness absence and to identify 
prognostic models for sickness absence at different time points 
after initial presentation.
Patients and Methods: Prospective cohort study investigating 
����SDWLHQWV�SUHVHQWLQJ�WR�D�KHDOWK�SUDFWLWLRQHU�ZLWK�D�QHZ�HSLVRGH�
of LBP at baseline, three-, six-, twelve-week, six-month follow-up, 
addressing work-related, psychological and biomedical factors. 
Multivariate logistic regression analysis was performed to identify 
baseline-predictors of sickness absence at different time points.
Results: 7KH� EHVW� SURJQRVWLF� PRGHO� FRPSULVHG� µMRE� FRQWURO¶��
µGHSUHVVLRQ¶� DQG� µIXQFWLRQDO� OLPLWDWLRQ¶� DV� SUHGLFWLYH� EDVHOLQH�
factors of sickness absence at six-week follow-up (sensitivity 
������ VSHFL¿FLW\� ������ RYHUDOO� SUHGLFWLYH� YDOXH� ������ ZLWK� µMRE�
FRQWURO¶�EHLQJ�WKH�EHVW�VLQJOH�SUHGLFWRU��25����������&,������±�
�������7KLV�PRGHO�H[SODLQHG�����RI�YDULDQFH�RI�VLFNQHVV�DEVHQFH�
DW�VL[�ZHHN�IROORZ�XS��S�����������
7KH�VHFRQG�EHVW�PRGHO� LQFOXGHG�µMRE�FRQWURO¶��25����������&,�
����� ±� ������ DV� WKH� RQO\� VLJQL¿FDQW� SUHGLFWLYH� EDVHOLQH�IDFWRU�
IRU� VLFNQHVV�DEVHQFH�DW� WKUHH�ZHHN� IROORZ�XS� �VHQVLWLYLW\� ������
VSHFL¿FLW\� ������ RYHUDOO� SUHGLFWLYH� YDOXH� ������� 7KLV� PRGHO�
H[SODLQHG� ���� RI� YDULDQFH� RI� VLFNQHVV� DEVHQFH� �S� �� ��������
Sickness absence at a time point beyond six weeks could not 
be predicted.
Conclusion: For patients with acute/subacute LBP, the model 
has the greatest predictive ability for sickness absence at six 
weeks after initial presentation to a health practitioner. The 

Methods: Following establishment of mechanical allodynia 
and thermal hyperalgesia on the ipsilateral hindpaw, rats with 
radiculopathic pain behavior were randomly assigned to pulsed 
5)�����DQG�SXOVHG�5)�����JURXSV��Q� ���IRU�HDFK�JURXS��DQG�WKH�
SXOVHG�5)�SURFHGXUH�ZDV�SHUIRUPHG�RQ�WKH�LSVLODWHUDO�'5*��OHIW�
/���E\�SODFHPHQW�RI�WKH�HOHFWURGH�SHUSHQGLFXODUO\�WR�WKH�'5*�RQ�
30 days after the surgery. Stimulation parameters were set as 
IROORZV����EXUVWV�VHF��SXOVH�GXUDWLRQ� ����PVHF��RXWSXW�YROWDJH� �
���9��PD[LPXP�WHPSHUDWXUH� �����&��DQG�VWLPXODWHG�WLPH� �����
sec. Mechanical allodynia and thermal hyperalgesia were tested 
RQ� WKH� ¿YH� WLPH�SRLQWV�� ��� ��� ���� ��� DQG���� GD\V� DIWHU� SXOVHG�
5)��$W�WKLUW\�RQH�GD\V�DIWHU�SXOVHG�5)��H[SUHVVLRQV�RI�2;�����IRU�
PLFURJOLD��� SKRVSKRU\ODWHG� IRUP�RI�(5.� �S(5.��� DQG�1.�� �IRU�
QHXURNLQLQ����UHFHSWRU�IRU�VXEVWDQFH�3��ZHUH�H[DPLQHG�
Results: After the pulsed RF treatment in chronic radiculopathic 
models, the withdrawal threshold for mechanical stimuli on both 
hindpaws was markedly increased throughout the experimental 
periods and the withdrawal latency for heat stimuli on both 
KLQGSDZV�ZDV�LQFUHDVHG�GXULQJ����GD\V��7KH�H[SUHVVLRQV�RI�2;�
����S(5.�DQG�1.��ZHUH�GUDPDWLFDOO\�DWWHQXDWHG�LQ�PLFURJOLD�RU�
dorsal horn of L5 spinal cord after the pulsed RF stimulation on 
'5*�
Discussion: Even though the chronic long-standing 
radiculopathic pain, the mechanical allodynia was reversed 
by pulsed RF for the long duration. The thermal hyperalgesia 
ZDV� DWWHQXDWHG� E\� WKH� VWLPXODWLRQ� IRU� ��� GD\V�� 7KH� WUHDWPHQW�
RI�SXOVHG�5)�RQ�'5*�DOVR�UHVXOWV�LQ�WKH�GHFUHDVH�RI�PLFURJOLDO�
DFWLYLW\��DQG� WKH� UHGXFHG�H[SUHVVLRQ�RI�S(5.�DQG�1.��RQ� WKH�
spinal dorsal horn, which might be implicated with the attenuation 
of pain behavior. 
Conclusion: This study demonstrated that pulsed RF application 
RQ�WKH�'5*�PLJKW�PRGXODWH�RU�LQWHUUXSW�WKH�DFWLYLWLHV�RI�SULPDU\�
afferent impulses from injured neurons to microglial signaling in 
the spinal dorsal horn.
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Introduction: Socioeconomic costs of persistent low back pain 
(LBP) exceed the costs of acute and subacute LBP by far. This 
PDNHV� WKH� HDUO\� LGHQWL¿FDWLRQ� RI� SDWLHQWV� DW� ULVN� RI� GHYHORSLQJ�
persistent LBP essential. By differentiating risk from protective 
factors, these factors could be addressed proactively to limit the 
associated socioeconomic burden.
Aim: 7R� LGHQWLI\� IDFWRUV� LQÀXHQFLQJ� WKH� SURJUHVVLRQ� RI� DFXWH�
subacute LBP to the persistent state.
Patients and Methods: Prospective inception cohort study of 
SDWLHQWV� DWWHQGLQJ� D� KHDOWK� SUDFWLWLRQHU� IRU� WKHLU� ¿UVW� HSLVRGH�
of acute/ subacute LBP. Patients were assessed at baseline 
addressing occupational, psychological, biomedical and 
demographic/ lifestyle factors and followed up over six months 
according to the recommendations from the Multinational 
Musculoskeletal Inception Cohort Study (MMICS) Statement. 
Multivariate logistic regression analysis was performed 
separately for the variables groups of the four different domains, 
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DISC DEGENERATION IN LUMBAR SPINE PRECEDES 
OSTEOARTHRITIC CHANGES IN THE HIP: A POSTMORTEM 
STUDY OF 350 HUMAN SPECIMENS 
Bajwa N.S., Young E.Y., Ahn N.U.
Dept. of Orthopaedics, Case Western Reserve University, 
University Hospitals, Cleveland, USA

Introduction: :$� 6DXQGHUV� VWXGLHG� ���� SDWLHQWV� DQG� IRXQG�
WKDW�OXPEDU�'''�ZDV�WKUHH�WLPHV�PRUH�FRPPRQ�LQ�SDWLHQWV�ZLWK�
hip OA. However it is not clear whether the spinal degeneration 
led to hip arthritis or if the hip degeneration led to spinal 
decompensation. The aim of this study is to determine which 
degenerative process precedes the other.
Materials and Methods: 350 human cadavers from the Hamann-
Todd Osteological collection in Cleveland were examined for 
evidence of endplate arthrosis in lumbar spine and OA changes 
LQ�WKH�KLS��'HJHQHUDWLRQ�RI�WKH�OXPEDU�HQGSODWHV�ZDV�JUDGHG�RQ�
D�VFDOH�RI��� WR���XVLQJ� WKH�(XEDQNV�PRGL¿FDWLRQ�RI� WKH�.HWWOHU�
FODVVL¿FDWLRQ�� 7KH� KLSV� IRU� HDFK� VSHFLPHQ� ZHUH� DOVR� JUDGHG�
for degeneration on a scale from 0-3, as per the Abdulian 
PRGL¿FDWLRQ�RI�WKH�&RRSHUPDQ�FODVVL¿FDWLRQ�IRU�KLS�GHJHQHUDWLRQ���
Linear regression was used to analyze the relationship between 
hip OA and lumbar endplate degeneration.  Fisher exact tests 
were performed with subjects grouped by decade of age, and to 
identify differences in each age group.
Results:� +LS� 2$� LV� VLJQL¿FDQWO\� DVVRFLDWHG� ZLWK� HQGSODWH�
GHJHQHUDWLRQ� DW� /��� /�� DQG� /�� OHYHOV� �S� �� ������� ,Q� WKH� DJH�
JURXS� RI� ��� WR� ��� \HDUV�� ���� VSHFLPHQV� KDG� HYLGHQFH� '''�
LQ�DW� OHDVW�RQH� OXPEDU� OHYHO�DV�FRPSDUHG� WR�RQO\�����ZLWK�KLS�
2$�FKDQJHV��$W����\UV������VSHFLPHQV�KDG�HYLGHQFH�RI�'''�
in lumbar vertebrae while hip OA changes were present in only 
������)LVKHU�H[DFW�WHVWV�GHPRQVWUDWHG�VLJQL¿FDQW�GLIIHUHQFHV�LQ�
HDFK�DJH�JURXS��S�������
Conclusions: Based on our study of a large population of 
DGXOW�VNHOHWDO�VSHFLPHQV�� LW�DSSHDUV�WKDW� OXPEDU�'''�FKDQJHV�
SUHFHGH� KLS� 2$�� ZLWK� RQH� WKLUG� RI� WKH� SRSXODWLRQ� LQ� WKHLU� ��¶V�
VKRZLQJ�HYLGHQFH�RI�HDUO\�'''�RI� OXPEDU�VSLQH��/XPEDU�'''�
changes are present in all subjects over 70 years of age while OA 
FKDQJHV�LQ�KLS�DUH�SUHVHQW�LQ�RQO\�����
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STUDY OF FACTORS AFFECTING OUTCOME OF
CONSERVATIVE TREATMENT OF LUMBAR DISC
HERNIATION
Deore T., Jain A., Rustagi T., Prasad G., Bhojraj S.
Dept. of Orthopaedics & Spine surgery, Lilavati Hospital, Mumbai, 
India

Introduction: Conservative management still remains a major 

treatment modality of Lumbar disc herniations. Response 

to conservative management depends on variety of factors 

including patient’s personality, clinical presentation and MRI 

appearance. We studied pretreatment clinical, functional and 

MRI characteristics of our series of conservatively treated 

SDWLHQWV�DQG�FRUUHODWHG�ZLWK� WKH�¿QDO�RXWFRPH� LQ� WHUPV�RI�SDLQ�
UHOLHI�DQG�2',�VFRUH��
Material and Methods: 5HWURVSHFWLYH� GDWD� IURP� ����� WR�
����� RI� SDWLHQWV� WUHDWHG� FRQVHUYDWLYHO\� IRU� GLDJQRVHG� OXPEDU�
GLVF� KHUQLDWLRQ�ZDV� FROOHFWHG�� 3DWLHQWV�ZLWK� QHXURGH¿FLW� �05&�
*UDGH�������SURJUHVVLYH�QHXURGH¿FLW��&DXGD�(TXLQD�V\QGURPH�
and agonizing rest pain were treated surgically and were 

H[FOXGHG�IURP�WKH�VWXG\��$�WRWDO�RI�����SDWLHQWV�ZLWK�PRUH�WKDQ���
year follow up were included for the study and their pretreatment 

FOLQLFDO�GDWD��EDFN�DQG�OHJ�9$6��2',�VFRUHV��DQG�05,�GDWD��GLVF�

prediction of sickness absence beyond six weeks is limited, 
and health practitioners should re-assess patients at six weeks, 
HVSHFLDOO\� LI� WKH\� KDYH� SUHYLRXVO\� EHHQ� LGHQWL¿HG� DV� DW� ULVN� RI�
sickness absence. This would allow timely intervention with 
measures designed to reduce the likelihood of prolonged 
sickness absence. Further research is warranted investigating 
assessment at different time points, to identify the optimal time at 
which to re-assess at risk acute/subacute LBP patients in order 
to accurately predict sickness absence.

P320
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Introduction: While there is extensive knowledge on the course 
of acute low back pain (LBP), little is known about the course of 
recovery of acute LBP patients as a function of depression.
Aim: To determine if the course of recovery in patients with acute 
LBP differs in relation to the presence/ absence of depression 
and to identify the best time point for an intervention against LBP-
associated depression.
Patients and Methods: 3URVSHFWLYH�FRKRUW�VWXG\�RI�����SDWLHQWV�
with acute LBP. Patients were assessed at baseline and followed 
up over six months addressing psychological, occupational, 
biomedical and demographic/ lifestyle factors. Recovery was 
GH¿QHG� DV� LPSURYHPHQW� LQ� IXQFWLRQDO� OLPLWDWLRQ� PHDVXUHG� E\�
WKH�2VZHVWU\�'LVDELOLW\�,QGH[��2',���GHSUHVVLRQ�ZDV�GH¿QHG�E\�
the Zung depression scale. Repeated-measures analysis of co-
YDULDQFH��$1&29$��ZDV�HPSOR\HG�ZLWK�2',�DV�UHSHDWHG�IDFWRU��
age, gender and body mass index as co-variates, depression 
and all other potential prognostic factors as between-subject 
factors. A second ANCOVA was performed with depression as 
dependent variable and functional limitation, pain intensity and 
job stressors as potential predictor variables.
Results: (LJKWHHQ�SHU�FHQW�RI�VWXG\�SDUWLFLSDQWV�ZHUH�FODVVL¿HG�
as depressive. In these patients the course of recovery was 
VORZHU�WKDQ�LQ�QRQ�GHSUHVVLYH�SDWLHQWV��2',�VFRUHV�LQ�WKH�QRQ�
depression-LBP group decreased over time, whereas scores in 
WKH�GHSUHVVLRQ�/%3�JURXS�UHPDLQHG�DW�WKH�VDPH�OHYHO��)��������
�������� ������ S������� SDUWLDO� ë ������� )LJXUH� ���� +LJK�
IXQFWLRQDO�OLPLWDWLRQ��)������� �������S��������SDUWLDO� ²=0.057),
KLJK� SDLQ� LQWHQVLW\� �)������� ������ S������� SDUWLDO� ë �������
DQG� D� KLJK� MRE� VWUHVVRU� LQGH[� �)������� ������ S������� SDUWLDO�
²=0.034) were predictors of depression at baseline. Further, the 

presence of depression caused maintenance of LBP especially 
after six weeks. 
Conclusion: The presence of depression has a negative 
LQÀXHQFH�RQ�WKH�FRXUVH�RI�UHFRYHU\�LQ�SDWLHQWV�SUHVHQWLQJ�ZLWK�D�
new episode of LBP. Therefore, depression should be included 
in screening instruments for patients with acute LBP to identify 
those at risk of delayed recovery at an early stage. Further
research is required investigating interventions at different time 
points, to identify the optimal time at which to treat acute LBP 
patients with concomitant depression in order to reduce the 
socioeconomic costs of delayed recovery.
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THE STATISTIC ANALYSIS OF THE FACTORS TO INDUCINGE 
THE VEGFR2 POSITIVE ENDOTHELIAL CELLS IN THE 
LIGAMENTUM FLAVUM
Kitahama Y.1, Koichi S.1, Dezawa A.1, Hanakita J. 1,2, Namba H.3

1Dept. of Orthopedics, Teikyo University Mizonokuchi Hospital 
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Object:�9DVFXODU�HQGRWKHOLDO�JURZWK�IDFWRU�UHFHSWRU����9(*)5���
plays an important role in the tissue angiogenesis. We studied 
WKH� IDFWRUV� LQYROYHG� LQ� DSSHDUDQFH� RI� WKH� 9(*)5�� SRVLWLYH�
HQGRWKHOLDO� FHOOV� LQ� WKH� DGXOW� KXPDQ� OLJDPHQWXP� ÀDYXP� ZLWK�
statistical method. 
0DWHULDOV�DQG�0HWKRGV��7KH� OLJDPHQWXP�ÀDYXP�ZDV�VXUJLFDOO\�
REWDLQHG�IURP����SDWLHQWV����a���\R��PHDQ������\R�����PDOHV��
���IHPDOHV����WKRUDFLF�DQG����OXPEDU����GLVF�KHUQLDWLRQ�����FDQDO�
VWHQRVLV�� �� VSRQG\ORVLVWKHVLV�� �� RVVL¿FDWLRQ�� �� VXSHULRU� IDFHW�
V\QGURPH����JDQJOLRQ�F\VW���� OLSRPDWRVLV��DQG���PHQLQJLRPD���
7KH�JUDGH�RI�GHJHQHUDWLRQ�ZDV�*UDGH���LQ���FDVHV��*UDGH���LQ���
FDVHV��*UDGH���LQ����FDVHV�DQG�*UDGH��LQ����FDVHV��6SHFLPHQV�
were pathologically stained with HE, EVG, AZAN, Congo red and 
LPPXQRKLVWRFKHPLFDOO\�H[DPLQHG�ZLWK�&'����&'����9(*)5���
Y:)��7KH� UHODWLRQVKLS�EHWZHHQ�9(*)5�� LPPXQRUHDFWLYLW\�DQG�
RWKHU�IDFWRUV�LQFOXGLQJ�WKH�FOLQLFDO�GDWD��DJH��LQVWDELOLW\�RI�ÀH[LRQ�
and extension, thickness of ligaments on CT myelography) was 
DQDO\]HG�E\�3HDUVRQ¶V�FRUUHODWLRQ�FRHI¿FLHQW�WHVW�
Results:�&RUUHODWLRQV�ZHUH�REVHUYHG�EHWZHHQ�9(*)5��SRVLWLYH�
HQGRWKHOLDO�FHOO�DSSHDUDQFH�DQG�DJH� �U� � �������� LQVWDELOLW\� �U� �
��������WKLFNQHVV�RI�OLJDPHQW��U� ��������WKH�JUDGH�RI�GHJHQHUDWLRQ�
�U� ��������GHSRVLWLRQ�RI� WKH�DP\ORLG� �U� � ��������&'���SRVLWLYH�
VWURPDO� FHOO� DSSHDUDQFH� �U�  � ������� 9(*)5�� SRVLWLYH� VWURPDO�
FHOO� DSSHDUDQFH� �U�  � ������� DQG�&'��� SRVLWLYH� HQGRWKHOLDO� FHOO�
DSSHDUDQFH��U� �������
Discussion: Aging and instability were considered as inhibitory 
IDFWRUV� IRU� 9(*)5�� SRVLWLYH� HQGRWKHOLDO� FHOO� DSSHDUDQFH��
([SUHVVLRQV�RI�9(*)5��DQG�&'����ZKRVH�FRUUHODWLRQ�DSSHDUHG�
to be very strong, may play an important role in angiogenesis 
LQ� WKH� OLJDPHQWXP� ÀDYXP�� 7KH� 9(*)�UHODWHG� DQJLRJHQHVLV�
KDV�EHHQ� UHSRUWHG� WR�EH� LQYROYHG� LQ�&'���SRVLWLYH�HQGRWKHOLDO�
progenitor cell appearance in the adult human and the results of 
the present study demonstrates a similar mechanism underlying 
WKH�DQJLRJHQHVLV�LQ�WKH�OLJDPHQWXP�ÀDYXP�
Conclusion:�7KH�9(*)5��SRVLWLYH�HQGRWKHOLDO�FHOO�DSSHDUDQFH�
LQ�WKH�DGXOW�KXPDQ�OLJDPHQWXP�ÀDYXP�DQJLRJHQHVLV�KDV�D�VWURQJ�
FRUUHODWLRQ�ZLWK�&'���SRVLWLYH�FHOO�DSSHDUDQFH�
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SYMPTOMATIC LAMINOLYSIS IN ADOLESCENT ATHLETES
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Introduction/Aim: Bony defects in the spine are divided into 
three main types: spondylolysis, pediculolysis, and laminolysis. 
Lumbar spondylolysis is a well-known stress fracture that occurs 
frequently in adolescent athlete. Pediculolysis means stress 
fracture of the pedicle that sometimes occurs subsequent to 
unilateral spondylolysis. Laminolysis is a rarely reported stress 
fracture similar to spondylolysis and pediculolysis and sometimes 
causes low back pain (LBP). However, its pathomechanism has 
not been elucidated. In this paper, we report four adolescent 
athletes with symptomatic laminolysis.
Materials and Methods: Mean age of the four patients with 
V\PSWRPDWLF� ODPLQRO\VLV� ZDV� ����� �UDQJH�� ��±���� \HDUV�� $OO�
subjects experienced severe LBP exacerbated by extension of 

morphology, nerve root compression, vertebral height and disc 

height) were recorded. Follow up Clinical data, functional scoring 

and MRI data was done prospectively. 

Results: 0HDQ�DJH�RI�SDWLHQWV�ZDV�������������\HDUV�ZLWK����
IHPDOHV�DQG����PDOHV��0HDQ�GXUDWLRQ�RI�IROORZ�XS�ZDV���\HDUV��
7KH�PHDQ�SUHWUHDWPHQW�EDFN�DQG� OHJ�9$6�LPSURYHG�IURP������
WR� ����� DQG������ WR� ����� UHVSHFWLYHO\��7KH�2',� LPSURYHG� IURP�
����WR�����ZLWK����H[FHOOHQW�����JRRG�UHVXOWV�DQG�QR�SRRU�RU�
IDLU� UHVXOWV��3UHWUHDWPHQW�GLVF�JUDGH�ZDV�JUDGH��� LQ�����JUDGH�
�� LQ� ���DQG� UHPDLQLQJ�JUDGH���ZKLFK� VKRZHG� LPSURYHPHQW� DW�
¿QDO� IROORZ�XS�ZLWK�JUDGH��� LQ�����JUDGH��� LQ�����JUDGH��� LQ���
DQG�JUDGH��� LQ����:KHQ�¿QDO�RXWFRPH�LQ�WHUPV�RI�2',�DQG�OHJ�
pain VAS was compared with pretreatment factors, only grade of 

nerve root compression positively affected the outcome in more 

patients with severe nerve root compression responding better to 

conservative management. Age, gender, disc morphology, disc 

height and vertebral height did not affect the outcome. 

Conclusion: Conservative management of lumbar disc 

herniation gives good to excellent outcome at midterm follow up. 

Favorable outcome was directly proportional to severity of nerve 

root compression.
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Morita T.1, Watanabe G.2, Kanaya K.2, Narita Y.1, Kawaguchi S.3,
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Background: Bone union generally serves as a primary endpoint 
in the treatment of fractures. However this concept has long been 
neglected in the treatment of osteoporotic vertebral fractures 
(OVFs).
Materials and Methods: Forty-eight patients suffering from 
OVFs, who had been treated with a plaster cast followed by a 
rigid orthosis, composed of the cast group. Forty-three patients, 
who had been treated with a soft orthosis, composed of the 
soft orthosis group. These groups were compared regarding 
demographic data, union status of OVFs, visual-analog scale 
�9$6���WKH�5RODQG�DQG�0RUULV�GLVDELOLW\��50'��TXHVWLRQQDLUH��WKH�
2VZHVWU\�'LVDELOLW\�,QGH[��2',���DQG�WKH�-DSDQHVH�2UWKRSDHGLF�
Association Back Pain Evaluation Questionnaire (JOABPEQ). 
Vertebrae showing any measurable changes in the vertebral 
body height between supine and sitting lateral radiographs were
UHIHUUHG�WR�DV�³XQKHDOHG´��7KH�DYHUDJH�IROORZ�XS�SHULRG�ZDV�����
PRQWKV�IRU�WKH�FDVW�JURXS�DQG����IRU�WKH�VRIW�RUWKRVLV�JURXS�
Results: ,Q�WKH�FDVW�JURXS������RI�WKH�YHUWHEUDH�ZDV�UHIHUUHG�WR�
as union. In contrast, the union rate in the soft orthosis group was 
�����1HYHUWKHOHVV��QRQH�RI�WKH�ORFDO�N\SKRVLV�DQJOH��9$6��50'��
2',� VFRUHV�� GRPDLQV� RI� -2$%3(4�ZHUH� VLJQL¿FDQWO\� GLIIHUHQW�
between them. In contrast, patients with healed OVFs showed 
VLJQL¿FDQWO\�EHWWHU�50'�VFRUHV��2',�WKDQ�WKRVH�ZLWK�XQKHDOHG�
Discussion: 7KLV� LV� WKH� ¿UVW� UHSRUW� GHPRQVWUDWLQJ� WKH� HI¿FDF\�
of rigid external support in the healing of OVF. Measurement of 
dynamic vertebral mobility serves as a simple diagnostic tool of 
union status of OVFs. While the role of external support in the 
treatment of OVF has been limited to pain control, it may have 
been underestimated in the literature.
Conclusions: Along with pain and QOL of the patients, union 
status should be evaluated in studies addressing therapeutic 
HI¿FDF\�RI�WKH�WUHDWPHQWV�RI�29)�
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Conclusion: Limaprost could reduce sciatica and combination 
WKHUDS\�ZLWK�OLPDSURVW�SOXV�16$,'V�VKRZHG�WKH�EHVW�HI¿FDF\�
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3D-CT ANALYSIS ON PRESERVATION OF POSTERIOR 
ELEMENTS AFTER MICROENDOSCOPIC DECOMPRESSION 
SURGERY FOR LUMBAR FORAMINAL STENOSIS
Yamada H., Yoshida M., Hashizume H., Minamide A., Nakagawa 
Y., Kawai M., Iwasaki H., Tsutsui S.
Dept. of Orthopaedic Surgery, Wakayama Medical University, 
Wakayama City, Japan

Introduction: Spinal surgeons have struggled to decompress 
hidden zone pathology without removing the isthmus and the 
facet joint to cause spinal instability. Preservation of these 
posterior elements has led to the detriment of an adequate 
decompression of the foramen, while adequate decompression 
has been completed at the expense of the posterior elements, 
which has possibly led to subsequent instability. The aim of this 
study is to evaluate preservation rates of the posterior elements 
when we choose microendoscopic decompression surgery for 
OXPEDU� IRUDPLQDO� VWHQRVLV� �0('�)6�� DQG� DVVHVV� WKH� HI¿FDF\�
of this minimally invasive technique on prevention of iatrogenic 
instability. 
Materials and Methods: The authors retrospectively reviewed 
GDWD� REWDLQHG� LQ� ��� FRQVHFXWLYH� SDWLHQWV� ���� PDOHV� DQG� ���
IHPDOHV�� DYHUDJHG�DJH�DW� VXUJHU\� ����� \HDUV��ZKR�XQGHUZHQW�
0('�)6�� &OLQLFDO� UHVXOWV� ZHUH� HYDOXDWHG� DFFRUGLQJ� WR� WKH�
JOA score (points), VAS (mm) for low back pain, leg pain and 
QXPEQHVV�EHIRUH�VXUJHU\�DQG�DW�¿QDO�IROORZ�XS��7KH�SHUFHQWDJH�
of the posterior elements preservation was calculated using the 
following equation: percentage of preserved posterior elements 
= the length of the postoperative posterior elements /the length 
RI�WKH�SUHRSHUDWLYH�SRVWHULRU�HOHPHQWV�é����
Results: 7KH� PHDQ� )8� SHULRG� ZDV� �� \HDUV� DQG� �PRQWK��
Clinically symptomatic iatrogenic instability was infrequent. 
No case required secondary fusion due to low back pain, but 
WKUHH� SDWLHQWV� UHTXLUHG� UHYLVLRQ� VXUJHU\� WR� FRUUHFW� LQVXI¿FLHQW�
decompression in the foramen. In the remaining patients, the 
PHDQ�-2$�VFRUH�ZDV������EHIRUH�VXUJHU\�DQG������DW�WKH�¿QDO�)8��
7KH�-2$�VFRUHV�LPSURYHG�VLJQL¿FDQWO\�DIWHU�VXUJHU\��7KH�PHDQ�
UHFRYHU\�UDWH�ZDV��������7KH�PHDQ�9$6�VFRUH�RI�ORZ�EDFN�SDLQ��
OHJ�SDLQ�DQG�QXPEQHVV�VLJQL¿FDQWO\�GHFUHDVHG�IURP������������
DQG������SUHRSHUDWLYHO\�WR������������DQG�������UHVSHFWLYHO\��7KH�
PHDQ�SHUFHQWDJHV�RI�SUHVHUYHG�LVWKPXV�DQG�IDFHW�ZHUH�������
DQG��������UHVSHFWLYHO\��
Discussion:0('�)6�FDQ�UHGXFH�SRVWRSHUDWLYH�VHJPHQWDO�VSLQDO�
instability and achieve good postoperative clinical outcomes in 
SDWLHQWV�ZLWK�)6��0('�)6�SURYLGHV�VXUJHRQV�ZLWK�JRRG�YLVLELOLW\�
and improves preservation of the posterior elements utilizing the 
property of its oblique view and angled surgical equipment. This 
procedure has produced long-lasting favorable outcomes. 
Conclusion: Novel minimally invasive surgery may replace 
conventional open methods.

the lumbar spine. To make a correct diagnosis of laminolysis, as 
SODLQ�;�UD\�¿QGLQJV�ZHUH�VXEWOH��PXOWL�GHWHFWRU���GLPHQVLRQDO�&7��
MRI were performed. Furthermore, to elucidate the mechanisms, 
we performed a biomechanical study.
Results: Two types (hemilaminar type, and intralaminar type) 
radiologically in the laminolysis were found. MRI demonstrated a 
KLJK�LQWHQVLW\�RQ�67,5�LPDJHV��ZKLFK�FRXOG�LQGLFDWH�LQÀDPPDWLRQ��
From the biomechanical study, we found that the hemilaminar 
type was thought to be subsequent to contralateral spondylolysis, 
while the intralaminar type might be a result of a stress fracture 
due to repetitive extension loading.
Discussion: We found two types of laminolysis: hemilaminar 
type and intralaminar type. The former has a cleft in the unilateral 
pars and the latter has a coronal fracture line though both 
laminae. In a biomechanical study, Sairyo et al. reported that 
extension loading causes a more coronally oriented fracture 
line, while rotational loading causes a more sagittally oriented 
fracture line. Therefore, the intralaminar type is considered to 
result from a stress fracture due to repetitive extension loading. 
In the presence of hemilateral spondylolysis, axial rotation of the 
contralateral pedicle and pars interarticularis increases stress an 
DYHUDJH�RI�����IROG��ZLWK�D������IROG�LQFUHDVH�EHLQJ�WKH�KLJKHVW�
Conclusion: There were two types (hemilaminar type, and 
intralaminar type) radiologically in the laminolysis.
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LIMAPROST ALFADEX AND NONSTEROIDAL ANTI-
INFLAMMATORY DRUGS FOR SCIATICA DUE TO LUMBAR 
SPINAL STENOSIS
Onda A.1,2, Kikuchi S.2, Yabuki S.2, Otani K.2, Nikaido T.2,
Watanabe K.2, Konno S.2

1Dept. of Orthopaedic Surgery, Zensyukai Hospital, Maebashi 
City; 2Dept. of Orthopaedic Surgery, Fukushima Medical 
University, Fukushima City, Japan

Introduction/Aim: It has been considered that PGE
�

DGPLQLVWUDWLRQ�LQFUHDVHV�EORRG�ÀRZ�RI�WKH�QHUYH�URRW�DQG��WKHUHE\�
improves neurogenic intermittent claudication and disability in 
patients with lumbar spinal stenosis (LSS). However, it has not 
EHHQ�FODUL¿HG�ZKHWKHU�3*(

�
 itself alleviates pain associated with 

LSS-induced radiculopathy. The aim of this study is to compare 
WKH� HI¿FDF\� RI� OLPDSURVW�� DQ� RUDO� SURVWDJODQGLQ� (

�
 derivative 

(PGE
�
���ZLWK�QRQVWHURLGDO�DQWL�LQÀDPPDWRU\�GUXJV��16$,'V��DQG�

combination therapy.
Patients and Methods: This study was a multicenter, prospective 
randomized trial. Patients with LSS who had radiculopathy 
assessed based on a self-reported diagnostic support tool were 
randomized into three treatment groups. Limaprost (group A), 
16$,'V� �JURXS� %��� RU� OLPDSURVW� SOXV� 16$,'V� �JURXS� &�� ZHUH�
administered orally for 6 weeks. Low back pain (LBP), leg pain, 
cold sensation of foot, and leg numbness were measured by a 
numerical rating scale both at rest and on movement. The Roland-
0RUULV�'LVDELOLW\�4XHVWLRQQDLUH��5'4���6KRUW�)RUP��6)������DQG�
subjective satisfaction were assessed as secondary outcomes.
Results:6L[W\�RQH�SDWLHQWV�ZHUH�¿QDOO\�HQUROOHG�LQ�WKH�VWXG\��(DFK�
WUHDWPHQW�VLJQL¿FDQWO\�UHGXFHG�UDGLFXODU�SDLQ�RQ�PRYHPHQW��DQG�
HDUOLHU� UHVSRQVH�DQG�EHWWHU�RXWFRPHV�ZHUH�FRQ¿UPHG� LQ�JURXS�
&��$Q�DSSDUHQW�DOOHYLDWLRQ�RI�/%3�DQG�D�GHFUHDVH�LQ�5'4�VFRUH�
was seen in groups B and C. Cold sensation at rest was reduced 
in groups A and C. In group C, the SF-36 subscales for physical 
IXQFWLRQ�DQG�ERG\�SDLQ�VKRZHG�D�VLJQL¿FDQW�LPSURYHPHQW��7KHUH�
ZHUH� QR� VLJQL¿FDQW� GLIIHUHQFHV� DPRQJ� JURXSV� LQ� VXEMHFWLYH�
VDWLVIDFWLRQ�DW�WKH�¿QDO�IROORZ�XS��
Discussion: Limaprost induced a reduction in radicular pain and 
FROG� VHQVDWLRQ�� KRZHYHU�� WKHUH�ZDV� QR� DSSDUHQW� LPSURYHPHQW�
in LBP or health-related QOL. A combination of limaprost plus 
16$,'V� VKRZHG� PRUH� IDYRUDEOH� RXWFRPHV� WKDQ� PRQRWKHUDS\�
with either agent.
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treatment because of their fast metabolism. Endogenous opioid 
genes transferred to cells in vivo could produce analgesia 
without side effects. This study investigated the effects of 
POMC (proopiomelanocortin, the precursor for -endorphin, an 
endogenous opioid) gene transfection using radial shock waves 
(RSWs) in a rat lumbar disc injury model.
Materials and Methods: 0DOH�6SUDJXH�'DZOH\�UDWV�ZHUH�XVHG��
The retrograde neurotracer Fluoro-Gold was applied to the 
VXUIDFHV�RI�/����GLVFV� WR� ODEHO� WKHLU� LQQHUYDWLQJ�'5*�QHXURQV��
2I����UDWV����ZHUH�LQ�D�QRQ�SXQFWXUHG�GLVF�VKDP�VXUJHU\�FRQWURO�
JURXS�� ZKHUHDV� WKH� RWKHU� ��� ZHUH� LQ� H[SHULPHQWDO� JURXSV�
LQ� ZKLFK� LQWHUYHUWHEUDO� GLVFV� ZHUH� SXQFWXUHG� ZLWK� ���JDXJH�
QHHGOHV��+DOI�RI�WKHVH����ZHUH�LQMHFWHG�ZLWK�����J�320&�JHQH�
into their left gastrocnemius muscle before exposure to RSWs. 
Seven days after surgery, blood was sampled from the heart, 
and blood -endorphin concentrations were assayed using 
(/,6$��/��/��'5*V�IURP�DOO�JURXSV�ZHUH�KDUYHVWHG��VHFWLRQHG��
and immunostained for calcitonin gene-related peptide (CGRP, a 
pain-related neuropeptide).
Results: �HQGRUSKLQ� EORRG� OHYHOV� LQFUHDVHG� VLJQL¿FDQWO\� LQ�
WKH� 320&� JURXS� �S�������� ,Q� )OXRUR�*ROG�ODEHOHG� QHXURQV��
WKH� SURSRUWLRQ� RI� &*53�LPPXQRUHDFWLYH� QHXURQV� ZDV� ������
LQ� WKH� FRQWURO� JURXS�� ������ LQ� WKH�SXQFWXUH�JURXS�� DQG�������
in the POMC group. The proportion of CGRP-immunoreactive 
QHXURQV� ZDV� WKHUHIRUH� VLJQL¿FDQWO\� LQFUHDVHG� LQ� WKH� SXQFWXUH�
JURXS�FRPSDUHG�ZLWK�WKH�FRQWURO�JURXS��S�������DQG�VLJQL¿FDQWO\�
decreased in the POMC group compared with the puncture 
JURXS��S�������
Discussion:&*53�ZDV�XSUHJXODWHG�LQ�'5*�QHXURQV�LQQHUYDWLQJ�
damaged discs. However, POMC gene transfection suppressed 
&*53� H[SUHVVLRQ�� 7KHVH� ¿QGLQJV� VXJJHVW� WKH� HIIHFWLYHQHVV�
of POMC gene transfection using RSWs for the treatment of 
discogenic low back pain.
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IS ACTIVATION OF TRANSVERSUS ABDOMINIS AND 
OBLIQUUS INTERNUS ABDOMINIS ASSOCIATED WITH 
LONG-TERM CHANGES IN CHRONIC LOW BACK PAIN?

1, Lund Nilsen T.I.2, Magnussen J.1,
Vasseljen O.1

1Dept. of Public Health and General Practice, Norwegian 

2Dept. of Human Movement Science, NTNU, Trondheim, Norway

Objective: To investigate associations between deep abdominal 
muscle activation and long-term pain outcome in chronic 
QRQVSHFL¿F�ORZ�EDFN�SDLQ��/%3��
Methods: Recruitment of transversus abdominis (TrA) and 
obliquus internus abdominis (OI) during the abdominal drawing 
in manoeuvre and anticipatory onset of abdominal muscle activity 
was recorded with ultrasound. Recordings were done before and 
DIWHU���ZHHNV�ZLWK�H[HUFLVHV�IRU�����SDWLHQWV��3DLQ�ZDV�DVVHVVHG�
ZLWK�D�QXPHULF� UDWLQJ�VFDOH� �156�� �������EHIRUH�DQG�RQH�\HDU�
after intervention. Associations between muscle activation and 
long-term pain were examined by linear and logistic regression 
methods.
Results: Participants with a combination of low baseline lateral 
slide in TrA and increased slide after intervention had better odds 
IRU� ORQJ�WHUP� FOLQLFDOO\� LPSRUWDQW� SDLQ� UHGXFWLRQ� ��� �� SRLQWV� RQ�
NRS) compared to participants with small baseline slide and no 
LPSURYHPHQW�LQ�VOLGH��25� ������������&,������WR���������7KHUH�
were no associations between contraction thickness ratios in 
TrA or OI and pain at one year follow-up. TrA lateral slide before 
intervention was marginally associated with a lower odds ratio 
for clinically important improvement in pain at one year follow-up 
�25� �����������&,������WR��������'HOD\HG�RQVHW�RI�WKH�DEGRPLQDO�
muscles after the intervention period was weakly associated with 
higher long-term pain. 
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MEASUREMENT OF THE LOW BACK MUSCLE ACTIVITIES 
DURING LUMBAR STABILIZATION EXERCISES
Ishigaki N.1, Aihara T.2

1Dept. of Rehabilitation, Funabashi Orthopedic Hospital, 
Funabashi City; 2Dept. of Orthopaedic Surgery, Funabashi 
Orthopedic Hospital, Funabashi City, Japan

Introduction: There have been often reported that selective 
WUDLQLQJ�IRU�OXPEDU�PXOWL¿GXV�PXVFOH��0)��LV�LPSRUWDQW�WR�VWDELOL]H�
the lumbar spine. The purpose of this study was to determine 
which lumbar stabilization exercise was effective on MF.
Methods: Informed consent to inclusion in this study was 
REWDLQHG� IURP� ��� KHDOWK\� DGXOW� PHQ�� � (DFK� VXEMHFW� ZDV�
performed the following 6 exercises: four-point kneeling with 
right leg extension (A), four-point kneeling with left arm and right 
OHJ� H[WHQVLRQ� �%��� VLWWLQJ� OHDQ�IRUZDUG� �&��� EULGJH� �'��� EULGJH�
with right leg extension (E), bridge with left leg extension (F). 
The muscle activities of the right MF and right lumbar part of 
the iliocostalis lumborum muscle (LIL), and right thoracic part of 
the iliocostalis lumborum muscle (TIL) were measured using the 
surface electrodes. Average amplitudes, which were obtained 
during the exercises, were normalized to the amplitude in 
maximal voluntary contraction (MVC) for each muscle, then the 
�09&�YDOXHV��0)�/,/�DQG�0)�7,/� UDWLRV�ZHUH�FDOFXODWHG��7KH�
results were statistically compared among the 6 exercises by 
One-way ANOVA.
Results: 7KH��09&�YDOXHV�RI�0)� LQ�(� �PHDQ���������DQG�)�
��������ZHUH�VLJQL¿FDQWO\�KLJKHU�WKDQ�LQ�WKH�RWKHU���H[HUFLVHV��
7KH��09&�YDOXH�RI�/,/�LQ�(���������DQG�WKDW�RI�7,/�LQ�(���������
ZHUH�VLJQL¿FDQWO\�KLJKHU�WKDQ�LQ�WKH�RWKHU���H[HUFLVHV��7KH�0)�
/,/�UDWLR�LQ�$�������DQG�WKH�0)�7,/�UDWLR�LQ�$�������ZHUH�VLJQL¿FDQWO\�
higher than in the other 5 exercises.
Discussion: 7KHVH� ¿QGLQJV� VXJJHVW� WKDW� (� DQG� )� H[HUFLVHV�
are effective on training MF, LIL, and TIL, however, these are 
KLJK�ORDG�H[HUFLVHV�DQG�SRRUO\�HI¿FLHQW�FRQFHUQLQJ�WKH�VHOHFWLYH�
training for MF. On the other hand, the MF/LIL and MF/TIL 
ratios during four-point kneeling with right leg extension were 
VLJQL¿FDQWO\� KLJKHU� WKDQ� WKH� RWKHU� H[HUFLVHV�� 7KHUHIRUH�� WKH�
lumbar stabilization exercise on four-point kneeling with right leg 
H[WHQVLRQ� LV� HI¿FLHQW� FRQFHUQLQJ� WKH� VHOHFWLYH� WUDLQLQJ� IRU� ULJKW�
VLGH�OXPEDU�PXOWL¿GXV�PXVFOH��7KHVH�¿QGLQJV�PD\�EH�DYDLODEOH�
and be important for clinicians in selecting exercises.
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THE EFFECTS OF PROOPIOMELANOCORTIN GENE 
TRANSFECTION IN A RAT LUMBAR DISC INJURY MODEL
Sakai R., Ishikawa T., Yamashita M., Miyagi M., Kamoda H., 
Suzuki M., Sakuma Y., Oikawa Y., Inoue G., Ohtori S., Takahashi K.
Dept. of Orthopedic Surgery, Graduate school of Medicine, Chiba 
University, Chiba, Japan

Introduction: Lumbar intervertebral disc degeneration 
sometimes causes chronic low back pain. Recently, opioids have 
been widely used in the treatment of various kinds of pain, but 
produce various side effects. On the other hands, endogenous 
opioids are clinically safe, but they are not used for clinical 
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MRI-BASED DIAGNOSIS AND FOLLOW-UP PROGRAM FOR 
ADLESCENT ATHLETES SUFFERING FROM EARLY-STAGE 
LUMBAR SPONDYLOLYSIS
Sato T.1, Kawaguchi S.2, Yamamura T.1

1Dept. of Orthopaedic Surgery, Sapporo Sports Clinic, Sapporo; 
2Dept. of Orthopaedic Surgery, Surgery, Sapporo Medical 
University, Sapporo, Japan

Background: Lumbar spondylolysis (LS) is a common cause of 
low back pain in adolescent athletes. The early diagnosis and 
treatment is crucial for an earlier return to full activity. While 
Magnetic Resonance imaging (MRI) has enabled us to diagnose 
early-stage LS, the proper timing for patients to restart sport 
activities remains controversial. 
Materials and Methods:� 'LDJQRVWLF� FULWHULD� RI� HDUO\�VWDJH� /6�
include acute low back pain, lack of LS in plain radiographs and 
high signal intensity at the pars interarticularis in STIR-MR images. 
%HWZHHQ�$SULO������DQG�-XQH����������DGROHVFHQW�DWKOHWHV�PHW�
WKH�FULWHULD��7KHUH�ZHUH����ER\V�DQG���JLUOV�ZLWK�WKH�DYHUDJH�DJH�
RI������\HDUV�����������/HYHOV�RI�DIIHFWHG�YHUWHEUD�ZHUH�/��LQ���
SDWLHQWV��/��LQ����DQG�/��LQ�����(LJKW�SDWLHQWV�H[KLELWHG�ELODWHUDO�
lesions. Treatment consisted of discontinuation of sport activities, 
soft lumbar brace, and physical therapy. At the time the size of 
WKH�KLJK�VLJQDO�LQWHQVLW\�DUHD�ZDV�GHFUHDVHG�E\�����RU�PRUH�LQ�
follow-up STIR-MR images, a CT scan was taken to evaluate 
ERQ\�KHDOLQJ��7KRVH�FRQ¿UPHG�KDYLQJ�/6�KHDOHG�ZHUH�DOORZHG�
to return to sport activities. Patients showing bony healing and 
those with no healing CT images were compared with regard to 
demographics.
Results: The duration from diagnosis to follow-up CT scans 
ZDV����GD\V�RQ�DYHUDJH����������$W�WKLV�WLPH�����SDWLHQWV�������
showed bony healing of LS. The remaining 9 patients included 
5 cases with bilateral SL and 3 cases with chronic LS at the 
adjacent vertebra.
Discussion: In the literature, the patients with early-stage LS 
returned to sport activities 3 months after diagnosis on average. 
Our study indicated the possibility of an earlier return with 
exception of complicated cases.
Conclusion: $�GHFUHDVH�E\�����RI�WKH�KLJK�VLJQDO�DUHD�DW�67,5�
MR images serves as an indicator for allowing the adolescent 
athletes with early-stage LS to return to the sports activity. 
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A NOVEL BACTERIA-RESISTANT IMPLANT PREVENTS 
IMPLANT-ASSOCIATED INFECTION
Funao H.1, Ishii K.1, Nagai S.2,3, Sasaki A.4, Hoshikawa T. ,
Aizawa M. , Okada Y.4, Chiba K.1, Koyasu S.2, Toyama Y.1,
Matsumoto M.1

1Dept. of Orthopaedic Surgery, School of Medicine, Keio 
University, Tokyo; 2Dept. of Microbiology and Immunology, 
School of Medicine, Keio University, Tokyo; 3Core Research for 

4Dept. of Pathology, 
School of Medicine, Keio University, Tokyo; Dept. of Applied 
Chemistry, School of Science and Technology, Meiji University, 
Kanagawa, Japan

Introduction: Implant-associated infection of the spine often 
requires prolonged use of antibiotics and surgical debridement, 
and is one of the most serious surgical complications that should 
be avoided. Current bacteria-resistant implants do not always 
provide consistent antibacterial effects in vivo. We report a novel 
technique of uniformly-dense ionic silver coating that provides a 
VLJQL¿FDQW�DQWLEDFWHULDO�HIIHFW�in vivo.
Materials and methods: A novel bacteria-resistant implant 
was fabricated as follows: i) formation of hydroxyapatite (HAp) 

Discussion: Altered function in TrA has been found in LBP, 
including changes in timing and changes in contraction thickness 
and slide. But the connection between recruitment of TrA and OI 
and long-term low back pain is not known. In this study, improved 
TrA lateral slide among participants with low baseline slide was 
associated with clinically important long-term pain reduction. 
High baseline slide and delayed onset of abdominal muscles 
after the intervention period were weakly associated with higher 
pain at one year follow-up. 
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ANALYSIS OF ADOLESCENT PATIENTS WITH MRI SIGNAL 
CHNAGES IN THE ADJACENT PEDICLE IN FRESH LUMBAR 
SPONDYLOLYSIS
Goda Y.1, Sakamaki T.2, Sakai T.1, Yasui N.1, Sairyo K.3

1Dept. of Orthopaedic Surgery, Tokushima University, Tokushima; 
2Dept. of Orthopaedic Surgery, Sakamaki Seikeigeka, Awa; 
3Dept. of Orthopaedic Surgery, Teikyo University, Kawasaki, 
Japan

Introduction/Aim: Recent advances of diagnosis using MRI 
provide us with early diagnosis of spondylolysis. Therefore, bony 
healing can be expected before the defects are completed. In 
this study, we examined adolescent patients with MRI signal 
changes in the adjacent pedicle in fresh lumbar spondylolysis, 
and analyzed the prevalence comparing with the previous one 
IURP�WKH�PXOWLGHWHFWRU�&7�DQDO\VLV��6DNDL��HW�DO��6SLQH�������
Materials and Methods: $� WRWDO�RI����DGROHVFHQW�SDWLHQWV� ����
women and 67 men) with MRI signal changes in the adjacent 
pedicle in fresh lumbar spondylolysis were included in the study.  
7KH�05,�VLJQDO�FKDQJHV�DUH�GH¿QHG�DV�KLJK�VLJQDOV�XVLQJ� IDW�
VXSSUHVVHG�LPDJHV��0HDQ�SDWLHQW�DJH�ZDV���������WR�����\HDUV�
Results: ,Q�WKH����SDWLHQWV��05,�VLJQDO�FKDQJHV�ZHUH�GHWHFWHG�LQ�
����DGMDFHQW�SHGLFOHV�RI�����YHUWHEUDH��2I�WKHP��RQO\������������
FRUUHVSRQGHG�WR�/���DQG������������WR�/��RU�/���,Q�DGGLWLRQ��RXW�
RI����YHUWHEUDH�ZLWK�VLJQDO�FKDQJHV�LQ�/��RU�/��������������ZHUH�
accompanied with the terminal-stage spondylolysis (no MRI 
signal change) in L5.
Discussion: In the previous report using multidetector CT to 
detect the terminal-stage spondylolysis in adult population, 
/�� RU� /�� VSRQG\ORO\VLV� ZDV� IRXQG� LQ� RQO\� ����� �6DNDL�� HW�
DO�� 6SLQH� ������� +RZHYHU�� LQ� WKLV� VWXG\�� 05,� VLJQDO� FKDQJHV�
LQGLFDWLQJ� IUHVK�VSRQG\ORO\VLV�ZHUH� IRXQG� LQ�/��RU�/�� ���������
This discrepancy suggested the L3 or L4 spondylolysis could 
be healed conservatively or spontaneously. In addition, L3 
or L4 fresh spondylolysis often accompany with the terminal-
stage spondylolysis in L5. Therefore, even if L5 terminal-stage 
spondylolysis is detected, we need to pay attentions to L3 or L4 
fresh spondylolysis as well, particularly in patients with severe 
low back pain. MRI would be warranted for correct diagnosis.
Conclusion: This study based on MRI showed a higher 
prevalence of L3 or L4 spondylolysis than those based on CT.
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is reduced due to change with time in addition to cauda equina 
syndrome, and the results in this study revealed that in the 
cauda equine type LCS group, the interlock property of lumbar 
spine with the pelvis (compensatory action) was decreased in 
comparison with the younger ordinary group. Namely, in both the 
ordinary and LCS groups, the pelvis tilts forward, sacral slope is 
increased, and lumbar spinal lordosis is increased in the standing 
SRVWXUH��KRZHYHU��LQ�WKH�/&6�JURXS��DOLJQPHQW�LV�ULJLG�LQ�WKH�UDWLR�
of standing / sitting posture.
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EFFICACY OF EPIDURAL ADMINISTRATION OF ANTI-
INTERLEUKIN-6 RECEPTOR ANTIBODY ONTO SPINAL 
NERVE FOR TREATMENT OF SCIATICA IN PATIENTS WITH 
LUMBAR SPINAL STENOSIS
Ohtori S., Miyagi M., Inoue G., Yamauchi K., Orita S., Eguchi Y., 
Ishikawa T., Arai G., Kamoda H., Suzuki M., Sakuma Y., Kubota 
G., Oikawa Y., Takahashi K.
'HSW��RI�2UWKRSDHGLF�6XUJHU\��&KLED�8QLYHUVLW\��&KLED��-DSDQ

Introduction: Interleukin-6 (IL-6) is thought to play a crucial 
role in the radicular pain caused by lumbar spinal stenosis. 
+RZHYHU��HI¿FDF\�RI�LQKLELWLRQ�RI�,/���IRU�VFLDWLFD�LQ�SDWLHQWV�ZLWK�
OXPEDU�VSLQDO�VWHQRVLV�KDV�QRW�EHHQ�FODUL¿HG��7KH�SXUSRVH�RI�WKH�
current study was to examine the effect of the anti-IL-6 receptor 
monoclonal antibody, tocilizumab, on radicular pain by its direct 
application onto spinal nerves in patients with lumbar spinal 
stenosis.
Materials and Methods: Fifty patients with low back and 
radicular leg pain caused by spinal stenosis were investigated. 
,Q� ��� SDWLHQWV�ZH� LQ¿OWUDWHG� ����P/�RI� OLGRFDLQH� DQG� ���PJ�RI�
WRFLOL]XPDE�RQWR�WKH�DIIHFWHG�VSLQDO�QHUYH��DQG�����P/�RI�OLGRFDLQH�
and 3.3 mg of dexamethasone was used in 30 patients. Low back 
SDLQ��OHJ�SDLQ��DQG�OHJ�QXPEQHVV�ZHUH�HYDOXDWHG�GXULQJ���PRQWK�
DIWHU�VSLQDO�QHUYH�LQ¿OWUDWLRQ�
Results: ,Q¿OWUDWLRQ� RI� WRFLOL]XPDE� ZDV� PRUH� HIIHFWLYH� WKDQ�
GH[DPHWKDVRQH� IRU� OHJ� SDLQ� ��� GD\V�� ��� ��� DQG� ��ZHHNV��� ORZ�
EDFN�SDLQ����GD\V�������DQG���ZHHNV���DQG�OHJ�QXPEQHVV����GD\V��
��DQG���ZHHNV���1R�DGYHUVH�HYHQW�ZDV�REVHUYHG�LQ�HLWKHU�JURXS�
Discussion and Conclusion: Our results indicate that direct 
application of an anti-IL-6 receptor monoclonal antibody,
tocilizumab, onto the spinal nerve produced reduction of radicular 
leg pain, numbness, and low back pain without adverse event. 
IL-6 may be one of inducer of pain caused by spinal stenosis in 
humans.
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LUMBAR MUSCLE ENDURANCE IN ELDERLY PATIENTS 
WEARING SOFT LUMBAR CORSETS 
Kwok J.2, Chan K.W.2, Leung A.1, Wong K.3, Hu Y.1

1Dept. of Orthopaedics and Traumatology, The University of 
Hong Kong, Hong Kong; 2Dept. of Mechanical Engineering, The 
University of Hong Kong, Hong Kong; 3Dept. of Prosthetic & 
Orthotic, MacLehose Medical Rehabilitation Centre, Hong Kong

Introduction: Soft lumbar corsets were recommended to manage 
low back pain (LBP). However, it still remains questionable 
whether wearing soft lumbar corset may weaken lumbar muscle 
and result in long term dependence. 
Purposes of the Project: This study was aimed to investigate 
the effect of lumbar corset on muscular function with muscle 
endurance evaluation using surface electromyography (SEMG). 
Material and Methods:�$� WRWDO� RI� ��� IHPDOH� SDWLHQWV�ZLWK� ORZ�
back pain were assessed by a series of SEMG measurements 
and visual analog scale (VAS). SEMG data were recorded 
IURP�SDUDVSLQDO�PXVFOHV�DW�/�����,QVWDQWDQHRXV�URRW�PHDQ�VTXDUH�

¿OP�RQ�WLWDQLXP�LPSODQW��LL��VXUIDFH�PRGL¿FDWLRQ�RI�+$S�¿OP�ZLWK�
LQRVLWRO�SKRVSKDWH��,3����DQG�LLL��¿[DWLRQ�RI�$J� ions on the HAp 
¿OPV�VXUIDFH�PRGL¿HG�ZLWK�WKH�,3���,QGXFWLYHO\�FRXSOHG�SODVPD�
atomic emission spectrometer was used for determination of 
the amount of Ag� ions. To evaluate the antibacterial effect of 
implants in vitro, either ionic silver-coated or non-coated titanium 
pin simulating a spinal rod was placed on bioluminescent strain 
of Staphylococcus aureus (S. aureus). Then, bacterial photon 
intensity (PI) was measured by bio-imaging (BI). For in vivo
analyses, S.aureus was inoculated into the medullary cavity of 
the femur, and either ionic silver coated (ionic silver group) or 
non-coated titanium pin (control group) was inserted. Bacterial
PI was measured sequentially by BI. Serological and histological 
analyses were also performed.
Results: ,RQLF�VLOYHU�FRDWHG�WLWDQLXP�SLQV�SURGXFHG�VLJQL¿FDQWO\�
ODUJHU� JURZWK� LQKLELWLRQ� ]RQHV� DJDLQVW� WKH� EDFWHULD� �3���������
In the mouse infection model, sequential analyses of bacterial 
luminescence revealed that mean PI in the ionic silver group 
ZDV�VLJQL¿FDQWO\� ORZHU� WKDQ� WKDW� LQ� WKH�FRQWURO�JURXS� �3��������
6XUSULVLQJO\��QR�EDFWHULDO�VLJQDOV�ZHUH�GHWHFWHG�DW���GD\V�LQ�WKH�
ionic silver group. Serum Interleukin-6 and C reactive protein 
OHYHOV� LQ� WKH� LRQLF�VLOYHU�JURXS�ZHUH�VLJQL¿FDQWO\� ORZHU� LQ�HDUO\�
SKDVH� DQG� DIWHU� GD\���� UHVSHFWLYHO\� �3�������� +LVWRORJLFDO�
PDQLIHVWDWLRQV�RI�RVWHRP\HOLWLV�VXFK�DV�SUROLIHUDWLRQ�RI�¿EUREODVWV�
and development of sequestrum were found less frequently in 
ionic silver group. 
Discussion: Ionic silver coating successfully provided consistent 
antibacterial effect in vivo. Since this coating is achieved by 
immersion reaction, it can be applied to complicated structure 
and various materials used in spinal implants.
Conclusion: This novel ionic silver coating technique can be 
applied to various spinal implants for prevention of implant-
associated infection.
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LUMBO-PELVIC SAGITTAL ALIGNMENT IN PATIENTS 
WITH LUMBAR CANAL STENOSIS ACCOMPANIED BY 
INTERMITTENT CLAUDICATION
Endo K., Suzuki H., Kimura D., Tanaka H., Shishido T., 
Yamamoto K.
Dept. of Orthopaedic Surgery, Tokyo Medical University, Tokyo, 
Japan

Introduction: It is known that in lumbar spinal canal stenosis 
(hereinafter LCS) with cauda equine intermittent claudication, 
lumbar spinal alignment is changed in the sitting posture, 
GXUDO�RXWHU�SUHVVXUH�LV�GHFUHDVHG��DQG�EORRG�ÀRZ�RI�WKH�FDXGD�
equine is improved, leading to disappearance of lower extremity 
symptoms. In this study, we measured spine / pelvis sagittal 
alignment in the standing and sitting postures in order to examine 
the relationship between the occurrence of cauda equine 
intermittent claudication due to LCS and the alignment of lumbar 
spine and pelvis.
Materials and Methods: Subjects were 49 patients (mean age 
������DQG����\RXQJHU�DGXOWV��PHDQ�DJH�����\HDUV��ZLWK�OXPEDU�
spinal canal stenosis with cauda equine intermittent claudication 
as a chief complaint without pain in the sitting posture. Plain 
lateral radiographs of the lumbar spine were taken in the standing 
posture and sitting posture with backrest on, and lumbar lordotic 
angle (LLA), sacral slope angle (SS), and pelvic rotation angle 
(PA) were examined.  
Results and Discussion: Alignment changes between the 
VWDQGLQJ�DQG�VLWWLQJ�SRVWXUHV� LQFOXGHG�//$�������DQG�������66�
������DQG��������DQG�3$�������DQG������� LQ� WKH�RUGLQDU\�JURXS�
DQG�/&6�JURXS��UHVSHFWLYHO\��7KH�FRUUHODWLRQ�FRHI¿FLHQW�EHWZHHQ�
OXPEDU� VSLQDO� ORUGRVLV� DQG� SHOYLF� URWDWLRQ� ZDV� U ������ S������
LQ� WKH�RUGLQDU\�JURXS��DQG� U ������S ����� LQ� WKH�/&6�JURXS�� ,W�
is known that in cauda equine type LCS, lumbar spinal lordosis 
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and researchers in medical, surgical and rehabilitation settings in 
future outcome studies in Iran.
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SPINO-PELVIC RHYTHM AND ITS CORRELATIONS WITH 
TIGHT HAMSTRINGS
Hasebe K.1, Sairyo K.2, Hirosawa K.1, Kaneoka K.3, Hada Y.1,
Dezawa A.2

1Dept. of Rehabilitation, Teikyo University Mizonokuchi Hospital, 
Kawasaki; 2Orthopedic Surgery, Teikyo University Mizonokuchi 
Hospital, Kawasaki; 3Faculty of Sports Science, Waseda 
University, Tokyo, Japan

Introduction: It has been reported that low back pain and tight 
hamstrings may have strong correlations each other. In this study, 
we investigated the spino-pelvic rhythm during the trunk forward 
EHQGLQJ�PRWLRQ��DQG�DWWHPSWHG�WR�FODULI\�WKH�VSHFL¿F�IHDWXUH�RI�
the rhythm in subjects with the tight hamstrings.
Methods: Eighteen healthy male adults without low back pain 
SDUWLFLSDWHG�DV�D�YROXQWHHU��DJHG�EHWZHHQ����DQG����\UV���)LUVW��
ZH� PHDVXUHG� WKH� ¿QJHU�WR�ÀRRU� GLVWDQFH� �))'�� DW� WKH� XSULJKW�
SRVWXUH��DQG� WKH�YDOXH�ZDV� LQGLFDWHG�DV�������8VLQJ�D�VSLQDO�
mouse machine, spinal alignment was measured at the following 
�� SRLQWV�� L�H��� ���� XSULJKW� SRVWXUH� PHDQLQJ� ����� RI� ))'�� ����
IRUZDUG�EHQG�DW�����RI�))'����������RI�))'�DQG��������RI�))'�
PHDQLQJ�¿QJHU�FRQWDFWLQJ�WKH�ÀRRU��7KH�FKDQJHV�RI�WKH�DQJOH�RI�
thoracic and lumbar spine as well as the pelvis were calculated.
Results and Discussion:�)URP�SRVWXUH���WR����SKDVH�,���VSLQR�
SHOYLF� DQJOH�PRYHG�����GHJUHH�HQWLUHO\�� ,Q� WKLV� SKDVH�� OXPEDU�
VSLQH�PRYHG�PDLQO\�� ,Q� WKH� VHFRQG� SKDVH� �SRVWXUH� �� WR� ���� LW�
FKDQJHG�RQO\����GHJUHH��,QWHUHVWLQJO\��DOO�EXW���VKRZHG�QHJDWLYH�
value in the thoracic motion, meaning thoracic spine extended 
��GHJUHH�GXULQJ�WKH�WUXQN�ÀH[LRQ�PRWLRQ�� ,Q�WKLV�SKDVH�� OXPER�
SHOYLF�UK\WKP�VKRZHG���SDWWHUQV��,Q���VXEMHFWV��SHOYLF�PRWLRQ�ZDV�
greater than the lumbar motion, and remaining showed opposite. 
In subjects without tight hamstrings (SLRT angle was greater 
WKDQ�DYHUDJH�RI�WKH�SRSXODWLRQ�������RI�WKHP�VKRZHG�WKH�SHOYLF�
GRPLQDQW�SDWWHUQ��ZKLOH�� ����RI� VXEMHFWV�ZLWK� WLJKW�KDPVWULQJV�
showed lumbar dominant motion. Only 7 subjects could conduct 
the posture 4. In this phase, only slight motion was noted in the 
spine and majority of the entire motion was found in the pelvis. 
Conclusion:�:H�� ¿UVW�� SURSRVHG� WKDW� WKH� SDUDGR[LFDO� WKRUDFLF�
PRWLRQ� LQ� WKH� IRUZDUG� EHQGLQJ� PRWLRQ�� 7KHUH� DUH� �� SDWWHUQV�
regarding the lumbo-pelvic rhythm, i.e., lumbar dominant or pelvic 
GRPLQDQW��,Q�WKH�ÀH[LEOH�VXEMHFW�ZLWKRXW�WLJKW�KDPVWULQJV�VKRZHG�
WKH� SHOYLF� GRPLQDQW� PRWLRQ�� ,W� FRQFOXVLRQ�� ÀH[LEOH� KDPVWULQJV�
may decrease the mechanical loading in the lumbar spine during 
the trunk motion.
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EFFICACY OF THE VIDEO EXERCISE PROGRAM FOR 
THE LOW BACK PAIN AND PHYSICAL MOBILITY IN THE 
ELDERLY
Hashizume H.1, Yoshimura N.2, Nagata K.1, Yamada H.1,
Minamide A.1, Nakagawa Y.1, Kawai M.1, Iwasaki H.1, Tsutsui S.1,
Ishimoto Y.1, Yoshida M.1

1Dept. of Orthopaedic Surgery, Wakayama Medical University, 
Wakayama; 2Dept. of Joint Disease Research, 22nd Century 
Medical and Research Center, The University of Tokyo, Tokyo,
Japan

Introduction: Low back pain (LBP) affects physical mobility 
and often triggers disuse syndrome in the elderly. The earliest 
intervention is necessary to prevent the need for long-term care. 
7KLV� VWXG\� DLPHG� WR� ��� GHYHORS� DQ� H[HUFLVH� SURJUDP� WKDW� WKH�
HOGHUO\�FRXOG�VXVWDLQDEO\�SHUIRUP�LQ�WKH�FRPPXQLW\�RU�DW�KRPH�����

(IRMS) and instantaneous median frequency (IMF) analyses 
were used to evaluate muscular fatigability respectively. A.
Results:�7KH�,506�YDOXH�VLJQL¿FDQWO\�DEDWHG�DIWHU�WKH�VXEMHFWV�
ZRUH� OXPEDU� FRUVHW� �S������� DQG� D� VOLJKW� GHFUHDVH� LQ� WKH�
MF slope was found. In other words, the low back muscular 
contraction activities and the rate of lumbar muscle fatigue could 
be reduced instantly by wearing lumbar corset. The fatigability of 
lumbar muscle tended to increase when subjects had worn for 6 
weeks. However, it gradually decreased to a baseline state after 
this period. This illustrates that the rate of lumbar muscle fatigue 
could be reversible. On the other side, the VAS results revealed 
a decline in LBP level after lumbar corsets were worn.
Conclusions: The spinal compressive load could be alleviated
by wearing lumbar corset as it could abate the lumbar muscle 
myoelectric activities. Moreover, the symptoms of LBP could be 
relieved by wearing lumbar corset. Even though wearing lumbar 
corset for 6 weeks would aggrandize the rate of lumbar muscle 
fatigue, the fatigability of lumbar corset would gradually abate 
to an original condition while lumbar corset were taken off. No 
serious and permanent side effect is caused by wearing lumbar 
corset. Lumbar corset could be considered as an effective and 
safe tool for the treatment of LBP.
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TRANSLATION AND VALIDATION STUDY OF THE
PERSIAN VERSION OF THE FEAR AVOIDANCE BELIEFS
QUESTIONNAIRE
Mousavi S.J.1, Montazeri A.2, Omidvari S.2, Mehdian H.3,
Parnianpour M.4

1Dept. of Physical Therapy, Tehran University of Medical 
Sciences, Tehran; 2Dept. of Mental Health, Iranian Institute for 
Health Sciences Research, Tehran, Iran; 3Centre for Spinal 
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Background: The Fear Avoidance Beliefs Questionnaire (FABQ) 
is a standard measure that is widely used to evaluate the pain-
related avoidance views in patients with low back pain (LBP). 
The objective of this study was to translate the FABQ into Persian 
(Iranian Language) and to evaluate the internal consistency, 
reliability and validity of the FABQ.
Materials and Methods: The translation and cultural adaptation 
of the original questionnaire were carried out in accordance 
with the published guidelines. To investigate construct validity, 
WKH�FRUUHODWLRQV�EHWZHHQ�WKH�)$%4�DQG�WKH�2VZHVWU\�'LVDELOLW\�
,QGH[� �2',��� +RVSLWDO� $Q[LHW\� DQG� 'HSUHVVLRQ� 6FDOH� �+$'6���
WKH�6KRUW�)RUP�+HDOWK�6XUYH\�����6)������DQG�3DLQ��9$6��ZHUH�
LQYHVWLJDWHG�LQ�����SDWLHQWV�ZLWK�/%3��7KH�)$%4�ZDV�FRPSOHWHG�
E\����SDWLHQWV�LQ���URXQGV�ZLWK�D����KRXUV�LQWHUYDO�WR�WHVW�UHOLDELOLW\��
The internal consistency was examined by Cronbach’s-alpha 
FRHI¿FLHQW�
Results: 7KH� 3HDUVRQ� FRUUHODWLRQ� FRHI¿FLHQW� EHWZHHQ� WKH�
SK\VLFDO� DQG� ZRUN� VFDOHV� RI� WKH� 3HUVLDQ� )$%4� DQG� WKH� 2',��
+$'6� DQG� SDLQ� LQWHQVLW\� VKRZHG� SRVLWLYH� DVVRFLDWLRQV� LQ� WKH�
H[SHFWHG�GLUHFWLRQV��3���������7KHUH�ZHUH�QHJDWLYH�FRUUHODWLRQV�
EHWZHHQ� WKH� 3HUVLDQ� )$%4� DQG� WKH� 6)���� VXE�VFDOHV� WKDW� DOO�
ZHUH�VLJQL¿FDQW��3���������7KH�UHVXOWV�RI�,QWUD�FODVV�&RUUHODWLRQ�
&RHI¿FLHQW� �,&&�� DQG� &URQEDFK¶V�DOSKD� FRHI¿FLHQWV� ZHUH�
satisfactory in Persian FABQ.
Discussion: 7KH�¿QGLQJV� LQGLFDWHG� WKDW� WKH�3HUVLDQ�YHUVLRQ�RI�
the FABQ has satisfactory reliability, internal consistency, and 
construct validity to measure pain-related avoidance beliefs in 
patients with LBP. 
Conclusions: The Persian FABQ can be employed by clinicians 
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1HJDWLYH� 6WDSK\ORFRFFL� DQG� (�FROL� LQ� �� SDWLHQWV�� UHVSHFWLYHO\��
There were no complications. 
Discussion: Our biportal core needle biopsy technique provided 
ERWK� WLVVXH� DQG� ÀXLG� VDPSOHV�� UHVXOWLQJ� LQ� WKH� KLVWRORJLFDO�
HYLGHQFH�RI�VSRQG\ORGLVFLWLV�LQ�����DQG�LVRODWLRQ�RI�D�FDXVDWLYH�
RUJDQLVP� LQ� ���� RI� WKH� SDWLHQWV�� 3DWKRORJLF� HYDOXDWLRQ� ZDV�
crucial in ruling in tumors and other types of infection such as 
tuberculosis.
Conclusion: The present biopsy technique is simple, safe and 
HI¿FDFLRXV�LQ�GLDJQRVLV�RI�WKRUDFROXPEDU�EDFWHULDO�LQIHFWLRQ�DQG�
neoplasm.
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EFFECTS OF SELECTIVE REHABILITATION ON THE 
PATIENTS WITH CHRONIC LUMBER SPINAL PAIN
Shakoor A.1, Islam T.2, Salek A.K.M.1
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Bangladesh

Introduction: Pain in the lumbar spine is generally designated 
as low back pain (LBP). Chronic LBP is the most common cause 
RI�ORQJ�WHUP�GLVDELOLW\��/%3�DIIHFW�DERXW�����RI�LQGLYLGXDOV�VRPH�
times in their life, and is the leading cause of disability also. 
This people become disable and become burden for the society 
and they cannot contribute anything for the country. An effort 
was done to reduce the disability of this people by this study. 
A prospective randomized clinical trial was done to observe the 
effects of selective rehabilitation on the patients with chronic LBP. 
Methods:� $� WRWDO� RI� ���� SDWLHQWV� ZHUH� VHOHFWHG� DQG� GLYLGHG�
UDQGRPO\�LQWR�WZR�JURXSV��*URXS�$�ZDV�WUHDWHG�ZLWK�16$,'�DQG�
VHOHFWLYH�UHKDELOLWDWLRQ�DQG�*URXS�%�ZDV�WUHDWHG�ZLWK�16$,'�RQO\��
16$,'V�LQ�WKH�IRUP�RI�1DSUR[HQ������PJ��WZLFH�GDLO\�RUDOO\�ZDV�
given in both the groups. Selective rehabilitation treatments in the 
form of activities of daily living instructions, assistive devices and 
exercise were given in group-A only. Assessment of the patients 
were done by Visual Analogue Scale, Schober’s test, Oswestry 
'LVDELOLW\�,QGH[�DQG�0RGL¿HG�=XQJ�,QGH[��6WXGHQW¶V�W�WHVW�DQG�&KL�
VTXDUHG�WHVW�ZDV�GRQH�DV�UHTXLUHG�WR�VHH�WKH�OHYHO�RI�VLJQL¿FDQFH��
Results: Improvement was found in both groups after treatment 
�3 ��������%XW�LQ�FRPSDULVRQ��PRUH�LPSURYHPHQW�ZDV�IRXQG�LQ�
WKH�SDWLHQWV�UHFHLYLQJ�VHOHFWLYH�UHKDELOLWDWLRQ�WUHDWPHQW��S ��������
Discussion:�,Q�WKH�SUHVHQW�VWXG\��ERWK�WKH�JURXS�ZHUH�EHQH¿WHG�
by the treatment. But the patients given rehabilitation treatment 
showed more improvement. So, rehabilitation treatment may 
play an important role to reduce the disability of the patients with 
chronic lumbar spinal pain. 
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WALKING DISTANCE AS A MEASURE OF DISABILITY IN 
LUMBAR SPINAL STENOSIS
Hurri H.1, Laaksonen M.2, Sainio P.2, Kinnunen H.3, Kankare J.3,
Heliovaara M.2, Slatis P.4, Virtala E.2, Malmivaara A.2

1Rehabilitation Centre Orton, Helsinki; 2National Institute for 
Health and Welfare, Helsinki; 3Dept. Of Orthopaedics and 
Traumatology, Helsinki University Hospital, Helsinki; 4Orthopaedic
Hospital Orton, Helsinki, Finland

Background and Purpose: Walking distance is used as a 
measure of the severity in lumbar spinal stenosis (LSS). The 
purpose of this study was to examine:
���:KDW� LV� WKH�DJUHHPHQW�EHWZHHQ�VHOI�UHSRUWHG�DQG� WUHDGPLOO�
based walking capacity?
���$UH�WKHVH�PHDVXUHV�UHSURGXFLEOH�RYHU�D�VL[�PRQWKV��SHULRG"
���,V�WKH�VHOI�UHSRUWHG�ZDONLQJ�GLVWDQFH�DVVRFLDWHG�ZLWK�SDWLHQWV��
self-assessed functional capacity?

investigate whether video or pamphlet is superior as the exercise 
instruction medium and 3) verify the most useful measure for 
evaluating this kind of intervention.
Methods: We produced two kinds of teaching media, video and 
SDPSKOHW��GHVFULELQJ�HGLWHG�YHUVLRQV�RI����HVWDEOLVKHG�SK\VLFDO�
exercises and mobility training. As a pilot study, the changes in 
pulse rate, percutaneous oxygen saturation and the Borg scale 
UDWLQJ� RI� SHUFHLYHG� H[HUWLRQ� ZHUH� H[DPLQHG� XVLQJ� ��� HOGHUO\�
YROXQWHHUV�� 6HSDUDWHO\�� ���� HOGHUO\� VXEMHFWV� �PHDQ� DJH�� �����
\HDUV��ZHUH�UHFUXLWHG�DQG�GLYLGHG�LQWR�WKUHH�JURXSV�����group V
�Q ����SHUIRUPHG�WKH�H[HUFLVHV�ZKLOH�ZDWFKLQJ�WKH�YLGHR�����group
P��Q ����SHUIRUPHG�WKH�H[HUFLVHV�ZKLOH�UHDGLQJ�WKH�SDPSKOHW�����
group C (n=36) did not perform the exercises. Before and three 
PRQWKV�DIWHU�WKH�LQWHUYHQWLRQ��ZH�HYDOXDWHG�����YLVXDO�DQDORJXH�
VFDOH��9$6��RI�ORZ�EDFN�DQG�NQHH�SDLQ�����VLQJOH�OHJ�VWDQG�WLPH��
�����P�ZDON�WLPH�����5RODQG±0RUULV�'LVDELOLW\�4XHVWLRQQDLUH�����
2VZHVWU\�'LVDELOLW\�,QGH[��DQG����6KRUW�)RUP���
Results: The exercise program provided a moderate physical 
load to the elderly without imposing an excessive cardiopulmonary 
EXUGHQ��,Q�JURXS�9��D�VLJQL¿FDQW� LPSURYHPHQW�ZDV�REVHUYHG�LQ�
VAS of low back pain, single-leg stand time, 6 m walk time and 
WKH� SK\VLFDO� FRPSRQHQW� VXPPDU\� VFDOH� RI� WKH� 6KRUW� )RUP����
ZKHUHDV�LQ�JURXS�3��D�VLJQL¿FDQW�LPSURYHPHQW�ZDV�REVHUYHG�RQO\�
in single-leg stand time and the physical component summary 
VFDOH��1R�VLJQL¿FDQW�FKDQJH�ZDV�REVHUYHG�LQ�DQ\�SDUDPHWHU�IRU�
group C.
Conclusion: There is a possibility that the video exercise 
program is an effective tool for improving LBP and locomotive 
ability in the elderly.

 We have nothing to declare concerning this study.
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DIAGNOSTIC EFFICACY OF BIPORTAL CORE NEEDLE 
BIOPSY WITH SALINE FLASH IN PYOGENIC SPONDYLO-
DISCITIS
Oshigiri T.1, Watanabe G.1, Yajima H.1, Hiraiwa T.1, Horigome K.1,
Kawaguchi S.2, Yamashita T.2

1Dept. of Orthopedic Surgery, Asahikawa Kosei Hospital, 
Asahikawa; 2Dept. of Orthopedic Surgery, Sapporo Medical 
University, Sapporo, Japan

Introduction: It is important to isolate a causative microorganism 
in treating pyogenic spondylodiscitis. Here we developed a 
biportal core needle biopsy technique and evaluated its safety 
DQG�HI¿FDF\�
Materials and Methods: %HWZHHQ� $SULO� ����� WR� -XO\� ������
��� FRQVHFXWLYH� SDWLHQWV� ZLWK� WKRUDFROXPEDU� S\RJHQLF�
spondylodiscitis underwent the core needle biopsy. The biopsies 
ZHUH�SHUIRUPHG�����GD\V�RQ�DYHUDJH�DIWHU�WKH�LQLWLDO�YLVLW��7KHUH�
ZHUH���PDOH�DQG��� IHPDOH�ZLWK� WKH�PHDQ�DJH�RI� ����� ��������
\HDUV�� 7KH� ELRSV\� WHFKQLTXH� ZDV� DV� IROORZV�� D� SDWLHQW� ZDV�
SODFHG�LQ�WKH�SURQH�SRVLWLRQ��8VLQJ�WZR�ÀXRURVFRSLHV��WZR���JDJH�
bone biopsy needles were inserted bilaterally into the affected 
disc through a posterolateral approach under local anesthesia. 
7UDQVSHGLFXODU�DSSURDFK�ZDV�QRW�XVHG��'LVF� WLVVXH�VSHFLPHQV�
were collected. Subsequently saline was injected through a 
needle and collected from the other needle. Half of the tissue 
specimens were submitted for pathological diagnosis and the 
remaining half for bacterial culture. The collected saline was also 
submitted to bacterial culture. 
Results: 'LVF� VSHFLPHQV�ZHUH� VXFFHVVIXOO\� FROOHFWHG� IURP� ���
SDWLHQWV��DQG�WKH�VDOLQH�IURP�DOO����SDWLHQWV��$OO�WKH�GLVF�VSHFLPHQV�
showed migration of neutrophils. Notably there were cancer cells 
in addition to neutrophils in one case, leading to the diagnosis 
of infection with vertebral metastasis. Bacterial cultures came 
EDFN�SRVLWLYH� LQ���SDWLHQWV�������� LQFOXGLQJ�0HWKLFLOOLQ�UHVLVWDQW�
Staphylococcus aureus, Methicillin Resistant Coagulase-
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PAIN CATASTROPHIZING IN PATIENTS WITH CHRONIC 
LOW BACK PAIN AFFECTS PAIN-RELATED DISABILITY, 
BUT NOT PAIN SEVERITY 
Kadosaka Y., Kawakami M., Fukui D., Nakao S., Matsuoka T.
Spine Care Center, Wakayama Medical University Kihoku 
Hospital, Wakayama, Japan

Introduction/Aim: Pain catastrophizing is a multidimensional 
FRQVWUXFW�FRPSULVLQJ�HOHPHQWV�RI�PDJQL¿FDWLRQ��UXPLQDWLRQ�DQG�
helplessness. Catastrophizing is thought to be an important risk 
factor for chronic pain and disability, and contributes to heightened 
anxiety and depression. To improve the detection of risk factors, 
prevention and treatment of pain, therefore, it is important 
to obtain an increased understanding of the function of pain 
catastrophizing in patients with chronic low back pain (CLBP). 
The purpose of this study was to clarify if pain catastrophizing 
LQÀXHQFHG�SDLQ�VHYHULW\��GHSUHVVLRQ��DQ[LHW\��DQG�LPSDLUPHQW�RI�
DFWLYLWLHV�RI�GDLO\�OLYLQJ��$'/��LQ�SDWLHQWV�ZLWK�&/%3�
Materials and Methods: One hundred patients with CLBP were 
participated in this study. There were 57 males and 43 females. 
7KH�PHDQ�DJH�ZDV������\HDUV��7KH\�ZHUH�UHTXLUHG�WR�FRPSOHWH�
a set of questionnaires, which consisted of Pain Catastrophizing 
6FDOH� �3&6��� 3DLQ� $Q[LHW\� 6\PSWRPV� 6FDOH���� �3$66������
+RVSLWDO� $Q[LHW\� DQG� 'HSUHVVLRQ� 6FDOH� �+$'��� 5RODQG�0RUULV�
'LVDELOLW\�4XHVWLRQQDLUH��5'4���DQG�9LVXDO�$QDORJXH�6FDOH��9$6��
IRU�/%3��6XEMHFWV�ZHUH�FODVVL¿HG�DV�KLJK�RU�ORZ�FDWDVWURSKL]HUV��
EDVHG�RQ�D�PHGLDQ�VSOLW�RI�UHVLGXDO�FDWDVWURSKL]LQJ�VFRUHV��'DWD�
LQ� WKH� WZR� JURXSV�ZHUH� DQDO\]HG� E\�$129$��3� YDOXHV��� �����
ZHUH�FRQVLGHUHG�VLJQL¿FDQW��
Results: 7KHUH�ZHUH�QR�VLJQL¿FDQW�GLIIHUHQFHV� LQ�DJH��JHQGHU��
chronicity and VAS for low back pain between two groups. In 
WKH� KLJK� FDWDVWURSKL]HUV�� KRZHYHU�� WKH� VFRUHV� RI� 3$66�����
DQ[LHW\�VFDOH�RI�+$'��GHSUHVVLRQ�VFDOH�RI�+$'�DQG�5'4�ZHUH�
statistically higher than those in the low catastrophizers. 
Discussion: In patients with CLBP, a high level of pain 
catastrophizing was strongly related to the fear of pain, anxiety, 
depression, and daily disability, but not pain duration and severity. 
3DLQ�FDWDVWURSKL]LQJ�LQÀXHQFHG�LPSDLUPHQW�RI�$'/�DQG�HPRWLRQDO�
responses to pain. It is important to evaluate pain catastrophizing 
in treatments for patients with CLBP.
Conclusions: 3DLQ� FDWDVWURSKL]LQJ� LQÀXHQFHV� LPSDLUPHQW� RI�
$'/�DQG�SV\FKRORJLFDO�GLVWUHVV��EXW�QRW�SDLQ�VHYHULW\�LQ�SDWLHQWV�
with CLBP.
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COULD MAGNETIC RESONANCE ENHANCEMENT 
STUDY PREDICT POOR OUTCOME OF OSTEOPOROTIC 
VERTEBRAL COMPRESSION FRACTURE?
Bae C.W., Hong J.K., Kim S.Y., Rhee D.J., Lee S.W., Jung H.S., 
Lee S.H., Kim D.Y.
1Dept of Neurosurgery, Chuk Hospital, Seoul; 2Dept. of 
Orthopaedic Surgery, Chuk Hospital, Seoul; Korea

Introduction/Aim: Osteoporotic vertebral compression fractures 
(VCF) are common in routine medical condition and usually 
treated by conservative management. In some patients, VCF 
healing is impaired and correlated with persistent back pain 
and progressive kyphotic deformity. Intravertebral cleft (IVC) 
may be responsible for nonhealing VCF. The purpose of this 
VWXG\�ZHUH� WR�� ��� LQYHVWLJDWH� XVHIXOQHVV� RI� FRQWUDVW� HQKDQFHG�
magnetic resonance (MR) images of VCF that can early detect 
IRU�QRQKHDOLQJ�9&)��DQG����LGHQWLI\�WKH�UHODWLRQVKLS�EHWZHHQ�,9&�
and instability using radiograpphic images.
Materials and Methods: We retrospectively reviewed the records 
DQG�UDGLRJUDSKLF�LPDJHV�RI�����SDWLHQWV�ZLWK�VLQJOH�OHYHO�RI�9&)�
ZKR�ZHUH� WUHDWHG� E\� YHUWHEURSODVW\�� 7KH� ¿QGLQJV� RQ� WKH� SODLQ�

Patients and Methods: A randomized controlled trial assessing 
the effectiveness of surgical treatment on LSS was conducted. 94 
patients were randomized into surgical (n = 50) or conservative (n 
= 44) treatment. The patients’ functional capacity was assessed 
at baseline, and at 6 months follow-up. Walking capacity was 
examined by self-report and walking test on a treadmill. Oswestry 
'LVDELOLW\� ,QGH[� �2',�� ZDV� XVHG� WR� DVVHVV� WKH� SDWLHQWV¶� VHOI�
reported functional capacity. 
Results: There was a fair agreement between self-reported 
DQG� WUHDGPLOO�WHVWHG�ZDONLQJ� GLVWDQFH� DW� EDVHOLQH� �NDSSD� ������
����FRQ¿GHQFH�LQWHUYDO�>�����&,@������WR��������$PRQJ�WKH����
patients with conservative treatment, the treadmill-measured 
walking distance was more reproducible after six months than 
WKH�VHOI�UHSRUWHG�GLVWDQFH��WKH�LQWUD�FODVV�FRUUHODWLRQ�FRHI¿FLHQWV�
����� &,�� ZHUH� ����� ������ WR� ������ DQG� ����� ������ WR� �������
respectively. The self-reported walking distance was inversely 
UHODWHG�ZLWK�2',�ERWK�DW�EDVHOLQH�DQG�DW�WKH���PRQWKV�IROORZ�XS��
Change in self-reported walking distance from randomization to 
the follow-up at six months showed an inverse association with 
UHVSHFWLYH�FKDQJH�LQ�2',���
Interpretation: The treadmill measurement was more 
reproducible than the subjective evaluation of walking ability. 
Self-report and performance test yielded quite distinct information 
on walking capacity, and therefore they complement each other. 
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EFFICACY OF RH-PTH 1-34 FOR OSTEOPOROTIC 
VERTEBRAL FRACTURES - IS FRACTURE HEALING 
ENHANCED?
Kanayama M., Shigenobu K., Oha F., Hashimoto T.
Spine Center, Hakodate Central General Hospital, Hakodate, 
Japan

Introduction/Aim: 5HFRPELQDQW� KXPDQ� 37+� ����� �7HULSDUDWLGH��
KDV� EHHQ� LQFUHDVLQJO\� XVHG� DV� WKH� ¿UVW� OLQH� WUHDWPHQW� IRU� VHYHUH�
osteoporosis, which stimulates bone formation and might have a 
potential advantage to enhance fracture healing. The current study 
DLPHG� WR� HYDOXDWH� WKH� HI¿FDF\� RI� UK�37+� ����� IRU� RVWHRSRURWLF�
vertebral fractures, and to investigate whether or not it might enhance 
the fracture healing.
Materials and Methods: :H� UHYLHZHG� ��� SDWLHQWV�ZKR� KDG� IUHVK�
vertebral fractures related to osteoporosis and treated by rh-PTH 
������7KH\�ZHUH���PDOHV�DQG����IHPDOHV�ZLWK�D�PHDQ�DJH�RI����\HDUV��
Fresh fractures were diagnosed by MRI. Mean bone mineral density 
RI�OXPEDU�VSLQH�ZDV�������J�FP�������RI�<$0������SDWLHQWV�������
had pre-existing vertebral fractures. Clinical outcomes were evaluated 
using visual analog scale of back pain. Radiographic parameters 
included vertebral kyphosis angle and mid-vertebral body height. 
)XVLRQ�VWDWXV�ZDV�DVVHVVHG�XVLQJ�ÀH[LRQ�H[WHQVLRQ�UDGLRJUDSKV�DQG�
CT scan (multi-planar reconstruction). Mean follow-up period was 
����PRQWKV��$�KLVWRULFDO�FRKRUW�RI����SDWLHQWV�ZKR�KDG�IUHVK�YHUWHEUDO�
fractures treated by bisphosphonates was used as a control group.
Results: 6LJQL¿FDQW� SDLQ� UHOLHI� ZDV� DFKLHYHG� E\� UK�37+� �����
WUHDWPHQW��9$6�GHFUHDVHG�IURP��������WR��������DW�WKH�¿QDO�IROORZ�
XS��S�������SDLUHG�W�WHVW���9HUWHEUDO�N\SKRVLV�DQJOH�DQG�ERG\�KHLJKW�
ZHUH����GHJUHHV�DQG����PP�EHIRUH�WKH�WUHDWPHQW��DQG����GHJUHHV�
DQG���PP�DW�WKH�¿QDO�IROORZ�XS��UHVSHFWLYHO\��)XVLRQ�UDWH�ZDV�����
�������SDWLHQWV�� LQ�RYHUDOO�� ���� LQ� WKRVH�ZLWK�SUH�H[LVWLQJ� YHUWHEUDO�
IUDFWXUHV��DQG������LQ�WKRVH�ZLWKRXW�SUH�H[LVWLQJ�YHUWHEUDO�IUDFWXUHV��
,Q�WKH�FRQWURO�FRKRUW��9$6�GHFUHDVHG�IURP��������WR���������RYHUDOO�
IXVLRQ�UDWH�ZDV�����
Discussion/Conclusion: PTH originally had an effect to increase 
serum calcium through bone resorption, whereas intermittent 
exposure to PTH stimulates osteoblast to enhance new bone 
IRUPDWLRQ��7KH�FXUUHQW�VWXG\�VXJJHVWHG�WKDW�UK�37+������WUHDWPHQW�
VLJQL¿FDQWO\� LPSURYHG� EDFN� SDLQ� UHODWHG� WR� RVWHRSRURWLF� YHUWHEUDO�
fractures, and had favorable results in fusion rate when compared with 
bisphosphonate treatment.
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SMT for acute low back pain is associated with patient outcomes 
WKDW� YDU\� VLJQL¿FDQWO\� EHWZHHQ�� EXW� DUH� XQLYHUVDOO\� SRVLWLYH�
ZLWKLQ��FKLURSUDFWRU�VSHFL¿F�WUHDWPHQW�JURXSV��)XWXUH�VWXGLHV�IRU�
identifying clinician-centred determinants of improvement are 
encouraged.

P348

COMPARISON OF TRUNK MUSCLE ACTIVITY DURING 
THREE DIFFERENT PRONE BRIDGE EXERCISES
Okubo Y.1, Kaneoka K.1, Shiina I.2, Tatsumura M.3, Miyakawa S.4

1Faculty of Sport Sciences, Waseda University, Saitama; 2Dept.
of Orthopaedic Surgery, Mito Kyodo Hospital/Tsukuba University 
Hospital Mito Medical Center, Ibaraki; 3Dept. of Orthopaedic 
Surgery, Ichihara Hospital, Ibaraki; 4Graduate School of 
Comprehensive Human Sciences, University of Tsukuba, Ibaraki, 
Japan

Introduction/Aim: Prone bridge exercises are used to 
activate the deep trunk muscles. We have reported that elbow-
toe exercise produced the most muscular activation for the 
transversus abdominis (TrA). However, the differences in trunk 
muscle activity compared to other prone bridge exercises are not 
clear. The purpose of this study was to compare trunk muscle 
activity during 3 different prone bridge exercises.
Materials and Methods: Fifteen healthy men participated in this 
VWXG\��:LUH�HOHFWURGHV�ZHUH�LQVHUWHG�LQ�ERWK�WKH�7U$�DQG�PXOWL¿GXV�
(MF), and surface electrodes were attached to the bilateral rectus 
abdominis (RA), external obliques (EO), and erector spinae (ES). 
Electromyographic activity during elbow-toe, elbow-knee, and 
KDQG�NQHH�H[HUFLVHV�ZDV�PHDVXUHG��'XULQJ�HDFK�H[HUFLVH��DOO�
the participants were instructed to maintain a posture involving 
lifting of their left arm and right leg. The activity of each muscle 
��09&��GXULQJ�WKH�GLIIHUHQW�H[HUFLVHV�ZDV�FRPSDUHG�XVLQJ�RQH�
way analysis of variance.
Results: 7KHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH�LQ�WKH�DFWLYLW\�RI�WKH�
TrA during the different exercises. The activity of the bilateral RA 
DQG�(2�ZDV�VLJQL¿FDQWO\�JUHDWHU�GXULQJ�WKH�HOERZ�WRH�H[HUFLVH�
WKDQ�GXULQJ�WKH�RWKHU�H[HUFLVHV��7KH�DFWLYLW\�RI�WKH�OHIW�(6�������
��������09&��ZDV�VLJQL¿FDQWO\�JUHDWHU�GXULQJ� WKH�HOERZ�NQHH�
exercise than during the elbow-toe exercise. The activity of the 
ELODWHUDO�(6�DQG�0)�ZDV�VLJQL¿FDQWO\�JUHDWHU�GXULQJ� WKH�KDQG�
knee exercise than during the other exercises.
Discussion: The TrA activity remained similar during different 
prone bridge exercises involving lifting of their extremities. 
Additionally, our results suggested that of the 3 prone bridge 
H[HUFLVHV�� WKH� HOERZ�WRH� H[HUFLVH� DFWLYDWHG� WKH� VXSHU¿FLDO�
abdominal muscles, and the elbow-knee and hand-knee 
exercises activated the back muscles.
Conclusion: This study revealed the differences of trunk muscle 
activity during 3 prone bridge exercises.
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LOCAL APPLICATION OF INTERLEUKIN-1  TO THE DORSAL 
ROOT GANGLION INDUCES TUMOR NECROSIS FACTOR-
ALPHA IN THE DORSAL ROOT GANGLION AND RESULTS 
IN APOPTOSIS OF THE DORSAL ROOT GANGLION CELLS 
AND MECHANICAL ALLODYNIA
Tachibana A., Murata Y., Kanaya K., Wada H., Wada K., Shiba 
M., Hatta S., Kato K., Kato Y.
Dept. of Orthopaedic Surgery, Tokyo Women’s Medical University, 
Shinjyuku, Japan

Introduction: have been shown 
to be present in nucleus pulposus cells. Recently, it was reported that 
ORFDO�DSSOLFDWLRQ�RI�QXFOHXV�SXOSRVXV�LQGXFHV�DQ�LQÀDPPDWRU\�UHDFWLRQ�
DW� WKH� VXUIDFH� RI� WKH� '5*�� 7KH� SUHVHQW� VWXG\� ZDV� SHUIRUPHG� WR�

radiograph, computed tomography (CT), and MR images were 
FODVVL¿HG�DIWHU�HQUROOPHQW�LQ�WKH�VWXG\��$IIHFWHG�YHUWHEUDO�ERGLHV�
ZLWK�,9&�ZHUH�GH¿QHG�DV�DQ�DYDVFXODU�DUHD��QRQHQKDQFHG�DUHD�
RQ� HQKDQFHG� 7��05� LPDJHV��� $PRQJ� WKHVH�� ZDV� VXEGLYLGHG�
into Kummell group (vacuum cleft on CT images). Comparison 
between the Kummell group, IVC group, and without IVC 
group were conducted study with foci on dermographic factors, 
RSHUDWLRQ�¿QGLQJV��UDGLRJUDSKLF�LPDJHV�DQG�FOLQLFDO�UHVXOWV��7KH�
visual analgue scale was used to determine the relief of back 
SDLQ�DIWHU���\HDU�IROORZ�XS�
Results: 2QH� KXQGUHG� VL[W\� IRXU� YHUWHEUDH� �������� KDG� ,9&�
DQG� ��� SDWLHQWV� ������� ZHUH� HQUROOHG� LQ� .XPPHOO� JURXS�� ,9&�
RFFXUUHG�SUHGRPLQDQWO\� LQ� WKH� WKRUDFROXPEDU� MXQFWLRQ� ���������
1RQHQKDQFHG�DUHD�RQ�HQKDQFHG�7��05�LPDJHV�VKRZHG�VLPLODU�
to the distribution of loose bone area on CT images. The statistical 
analyses revealed that VCF with IVC, presence of middle column 
LQMXU\�DQG�D�FRQ¿QHG�KLJK�VLJQDO�LQWHQVLW\�RQ�7��05�LPDJHV�ZHUH�
VLJQL¿FDQW�ULVN�IRU�LQVWDELOLW\�
Discussion: The incidence of nonhealing VCF was reported 
������� LQGLFDWLQJ� OLPLWHG� RXWFRPHV� IRU� FRQYHQWLRQDO� WUHDWPHQW�
for VCF. IVC is frequently associated with spinal instability, 
which causes prolonged back pain and occasionally leads to 
progressively kyphotic deformity. 
Conclusion: IVC is more common than has been previously 
DSSUHFLDWHG�� 1RQHQKDQFHG� DUHD� RQ� HQKDQFHG� 7��05� LPDJHV�
can independently associate the presence of IVC.
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THE CHIROPRACTIC HOSPITAL-BASED INTERVENTIONS 
TREATMENT OUTCOMES (CHIRO) STUDY: VARIATION IN 
OUTCOMES BETWEEN CHIROPRACTORS
Quon J.A.1,2,3, Arthur B.E.1,2, Bishop P.B.1,2

1

2Combined
Neurosurgical and Orthopaedic Spine Program, Division of 
Spine, Dept. of Orthopaedics, UBC, Vancouver; 3School of 
Population and Public Health, UBC, Vancouver, Canada

Introduction: Internationally developed clinical practice 
guidelines (CPG) for acute back pain endorse spinal manipulative 
therapy (SMT), yet North American primary and secondary care 
physicians and surgeons often cite chiropractic practice variation 
as a barrier to patient referral. The impact of practice diversity, 
and consistency, on chiropractic patient outcomes is unknown. 
Aim: To explore the variation in outcomes between chiropractor-
VSHFL¿F� SDWLHQW� JURXSV� UHFHLYLQJ� VWDQGDUGL]HG� WUHDWPHQW� IRU�
acute low back pain.
Methods: Design. Prospective nonrandomized trial. Inclusion.
$JHV����±�����47)�FDWHJRULHV� ,�DQG� ,,��SDLQ�GXUDWLRQ�RI���±���
weeks. Exclusion��³5HG�ÀDJ´�FRQGLWLRQV��FRQWUDLQGLFDWLRQV�WR�KLJK�
velocity low amplitude (HVLA) SMT. Treatment. Standardized 
CPG-based care including � 4 weeks of lumbar HVLA 
SMT. Comparison groups. Four groups based on attending 
chiropractor. Outcomes�� &KDQJH� LQ� 5RODQG� 'LVDELOLW\� �5'4��
DW����ZHHNV� �SULPDU\���FKDQJHV� LQ�6)����ERGLO\�SDLQ� �%3��DQG�
SK\VLFDO�IXQFWLRQLQJ��3)��DW�������DQG����ZHHNV��VHFRQGDU\��
Results: Primary. After adjusting for confounders, a trend toward 
D� VLJQL¿FDQW� RYHUDOO� GLIIHUHQFH� EHWZHHQ� FKLURSUDFWRU�VSHFL¿F�
JURXSV� ZDV� GHWHFWHG� RQ� 5'4� FKDQJH� DW� ��� ZHHNV� �3 �������
Secondary�� 6LJQL¿FDQW� RYHUDOO� GLIIHUHQFHV� ZHUH� REVHUYHG�
EHWZHHQ�JURXSV�RQ�5'4�FKDQJH�DW���ZHHNV��3 �������DQG�3)�
FKDQJH�DW����3 ������DQG����ZHHNV��3 ���������,PSURYHPHQWV�
on all outcomes occurred within each group over time.
Discussion: :KLOH�QRW� DOZD\V� VWDWLVWLFDOO\� VLJQL¿FDQW�� FOLQLFDOO\�
LPSRUWDQW� GLIIHUHQFHV� LQ� 5'4� DQG� 3)� FKDQJH� ZHUH� REVHUYHG�
between patient groups at individual time points, indicating that 
some patient groups improved more than others. 
Conclusions: Standardized CPG-based care including HVLA-
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H[DPLQH�WKH�LQÀDPPDWRU\�UHDFWLRQ�DW�WKH�VXUIDFH�RI�WKH�'5*�H[SRVHG�
WR�QXFOHXV�SXOSRVXV�ZLWK�VSHFLDO�UHIHUHQFH�WR�WKH�UROH�RI�,/�� .
Materials and Methods: The L4-5 facet joint was removed in 
UDWV� �6KDP��Q �����5HFRPELQDQW� ,/�� was applied beside the 
/��'5*�WR�PLPLF�/����GLVF�KHUQLDWLRQ��,/�� DSSOLFDWLRQ��Q �����
7KH� /��'5*V�ZHUH� UHVHFWHG� ��� KRXUV� DIWHU� VXUJHU\��6HFWLRQV�
of the specimens were observed by light microscopy using HE 
VWDLQLQJ� WR� FRQ¿UP� WKH� LQÀDPPDWRU\� UHDFWLRQ�� 6HFWLRQV� ZHUH�
processed for immunohistochemistry using antisera to ,
VLQJOH�VWUDQGHG�'1$��DQG�&DVSDVH����0HFKDQLFDO�DQG�WKHUPDO�
nociceptive thresholds were also tested.
Results:� $W� WKH� VLWH� RI� DSSOLFDWLRQ� RI� ,/�� �� DQ� LQÀDPPDWRU\�
reaction, including edema of the tissue, was observed at the 
VXUIDFH�RI�WKH�'5*��'HIRUPLWLHV�RI�WKH�FHOO�QXFOHL�ZHUH�REVHUYHG�
LQ� WKH� LQÀDPPDWRU\� UHDFWLRQ�� s
FRQ¿UPHG�LQ�WKHVH�FHOOV��7KH�SUHVHQFH�RI�VLQJOH�VWUDQGHG�'1$�
DQG� &DVSDVH� �� ZHUH� DOVR� FRQ¿UPHG� LQ� WKHVH� FHOOV�� LQGLFDWLQJ�
DSRSWRVLV� RI� WKH� '5*� FHOOV�� 1R� UHDFWLRQ� ZDV� REVHUYHG� LQ� WKH�
VKDP��$IWHU�WKH�DSSOLFDWLRQ�RI������QJ�,/�� ��VLJQL¿FDQW�GLIIHUHQFHV�
were observed in mechanical stimulation thresholds.
Conclusion: ,/�� seems to play a role in the induction of 
DSRSWRVLV�LQ�WKH�'5*��ZKLFK�ZDV�VLPLODU�WR�WKH�DSRSWRVLV�LQGXFHG�
E\�WKH�KHUQLDWHG�QXFOHXV�SXOSRVXV��$V�WKH�DSSOLFDWLRQ�RI�,/�� ,
ZKLFK�LQGXFHG�DSRSWRVLV�RI�WKH�'5*�FHOOV��VKRZHG�PHFKDQLFDO�
DOORG\QLD�� WKH� UHDFWLRQ� RI� WKH� '5*� LQGXFHG� E\� ,/�� may be 
related to pain.
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EFFECT OF MRI ON PERCEPTION OF DISABILITY IN LOW 
BACK PAIN
Wong E., Osti O.L., Baranoff J.
Dept. of Orthopaedics, The Queen Elizabeth Hospital, Woodville 
and Calvary Healthcare, North Adelaide Campus, Australia

Introduction: To determine whether patients’ perception of back 
pain/disability may change after Magnetic Resonance Imaging 
(MRI).
Method:�7ZHQW\�¿YH�SDWLHQWV�ZLWK�FKURQLF�ORZ�EDFN��/%3��SDLQ�
not responding to conservative management underwent MRI as 
a preliminary assessment towards surgical treatment. All patients 
FRPSOHWHG�D�SDLQ�VHOI�HI¿FDF\�TXHVWLRQQDLUH��36(4��DQG�LOOQHVV�
behaviour questionnaire (IBQ) before undergoing MRI and were 
then assessed within two weeks and counselled on the imaging 
¿QGLQJV�E\�WKH�VHQLRU�DXWKRU��2/2���:LWKLQ�DQRWKHU�WZR�ZHHNV�DOO�
���SDWLHQWV�FRPSOHWHG�DQRWKHU�VHW�RI�36(4�DQG�,%4�
Results: The average age in the series was 50.6 with 9 men and 
���ZRPHQ��7KH�PHDQ�36(4�VFRUH�FKDQJHG�IURP�������SUH�05,�
�6'���������WR�������6'����������7KH�GLIIHUHQFH�ZDV�VWDWLVWLFDOO\�
VLJQL¿FDQW� �3�� ������� XVLQJ� D� SDLUHG� VDPSOH� 7� WHVW�� 'LVHDVH�
$I¿UPDWLRQ��'$���VFDOH��GHULYHG�IURP�,%4��UHPDLQHG�XQFKDQJHG��
7RWDO�VFRUHV�RI�'$�VFDOH�ZHUH�FRPSDUHG�ZLWK�SUH�DQG�SRVW�36(4�
IRU� HDFK� SDWLHQW�� $� VWDWLVWLFDOO\� VLJQL¿FDQW� LQYHUVH� UHODWLRQVKLS�
EHWZHHQ�'$�VFDOH�DQG�36(4�ZDV�REVHUYHG� �3HDUVRQ�SURGXFW�
moment correlation = -0.63)
Discussion:� '$� VFDOH� LV� DQ� LPSRUWDQW� GLPHQVLRQ� RI� ,%4� LQ�
predicting inappropriate behavioural symptoms and signs. High 
VFRULQJ�SDWLHQWV�RQ�'$�VFDOH�DUH�H[SHFWHG�WR�GLVSOD\�PRUH�VRPDWLF�
complaints without clear organic explanation. This was in keeping 
with the results of this study where after consultation post-MRI 
SDWLHQWV� ZLWK� KLJK� '$� VFDOH� VFRUHV� KDG� ORZHU� 36(4� VFRUHV��
Previous reports had suggested a potentially unfavourable effect 
of MRI on LBP patients’ perception of disability. In this study, 
KRZHYHU�� FRQ¿GHQFH� DQG� SHUFHSWLRQ� RI� /%3� GLVDELOLW\� QRW� RQO\�
did not worsen but actually improved after MRI.
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MRI EVALUATION OF LUMBAR ENDPLATE EROSION FOR 
RHEUMATOID ARTHRITIS PATIENTS
Yamada K., Suzuki A., Yasuda H., Takahashi S., Terai H., Koike T.,
Nakamura H. 
Dept. of Orthopaedic Surgery, Osaka City University, School of 
Medicine, Osaka City, Japan

Introduction: Bone erosion is well known boney pathological 
¿QGLQJV�RI� WKH� MRLQWV� LQ�UKHXPDWRLG�DUWKULWLV� �5$���%XW� WKHUH�DUH�
few studies focused on lumbar endplate erosion in RA. The aim 
of this cross sectional study was to investigate the prevalence 
and risk factors of lumbar endplate erosions using MRI.
Patients and Methods: $� WRWDO� RI� ���� 5$� SDWLHQWV� ZLWKRXW�
any previous spinal surgeries were investigated by cervical 
and lumbar plain radiographs and MRI. The lumbar endplate 
HURVLRQV�ZHUH�GH¿QHG�DV� LUUHJXODULW\� DQG� ORZ� LQWHQVLW\� FKDQJH�
RQ�VDJLWWDO�7�:,V��:H�FODVVL¿HG�WKH�HURVLRQ�LQWR���JUDGH����QRQH�
– 3:severe, according to occupied area of erosion at each 
lumbar intervertebrae, then sum of the grading score of each 
intervertebrae were calculated. We performed multiple linear 
regression analysis to investigate the association of lumbar 
endplate erosion with the patients’ background, the condition of 
RA, cervical lesions associated with RA, thoracolumbar vertebral 
fracture, lumbar spondylolisthesis, lumbar scoliosis, and sum 
RI�3¿UUPDQQ�VFRUH�RI� HDFK� LQWHUYHUWHEUDH�� /RZ�EDFN�SDLQ�ZDV�
evaluated by visual analog scale.
Results: $� WRWDO� RI� ���� SDWLHQWV� KDG� DQ\� OXPEDU� HQGSODWH�
HURVLRQV�RQ�05,��JUDGH��������LQWHUYHUWHEUDHV��������JUDGH����
��� LQWHUYHUWHEUDHV�������DQG�JUDGH������� LQWHUYHUWHEUDHV�������
7KH�PHDQ�VXP�RI�OXPEDU�HQGSODWH�HURVLRQ�JUDGH�ZDV������������
The multiple linear regression analysis showed that RA stage, 
YHUWHEUDO� IUDFWXUH��VSRQG\OROLVWKHVLV��DQG�3¿UUPDQQ�VFRUH�ZHUH�
VLJQL¿FDQWO\�DVVRFLDWHG�ZLWK�LQFUHDVHG�OXPEDU�HQGSODWH�HURVLRQ�
score (R� ������S��������7KHUH�ZDV no relationship between low 
back pain and lumbar endplate erosion.
Discussion: 7KLV�VWXG\�FODUL¿HG�WKDW�OXPEDU�HQGSODWH�HURVLRQ�LQ�
RA patients were related to not only the activity of RA but also 
lumbar degenerative change. Lumbar endplate erosion by RA 
may accelerate lumbar degenerative change, relating to the high 
LQFLGHQFH�RI�OXPEDU�LQYROYHPHQW�OHVLRQ��YHUWHEUDO�IUDFWXUH������
VSRQG\OROLVWKHVLV������VFROLRVLV�����
Conclusion: RA stage, vertebral fracture, spondylolisthesis, and 
3¿UUPDQQ�VFRUH�ZHUH�DVVRFLDWHG�ZLWK�LQFUHDVHG�OXPEDU�HQGSODWH�
erosion.
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STUDY OF EFFICACY AND SAFETY OF HYPERBARIC 
OXYGEN THERAPY FOR LUMBAR SPINAL STENOSIS
Suzuki M., Eguchi Y., Nakamura J., Shigemura T., Ohtori S., 
Inoue G., Orita S., Kamoda H., Arai G., Ishikawa T., Miyagi M., 
Oikawa Y., Sakuma Y., Takahashi K.
Dept. of Orthopaedic Surgery, Graduate School of Medicine, 
Chiba University, Chiba, Japan

Introduction: Hyperbaric oxygen therapy (HBO) involves the 
SURFHVV�DSSO\LQJ������R[\JHQ�DW�DWPRVSKHULF�SUHVVXUHV�JUHDWHU�
than sea level, which has been used clinically to treat a variety of 
diseases including burns, athletic injury, and cerebral ischemia. 
Lumbar spinal stenosis (LSS) in the pathogenesis of which may 
be involved in the cauda equina, nerve root compression and 
ischemia. The purpose of this study was to investigate the effects 
and safety of HBO on patients with LSS.
Methods: Thirty-nine patients diagnosed with LSS using MRI 
ZHUH�GLYLGHG�LQWR�WZR�JURXSV��+%2�JURXS�����SDWLHQWV��DQG�QRQ�
+%2�JURXS�����SDWLHQWV��DW�UDQGRP�
HBO therapy consisted of placing patients inside a hyperbaric 
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RVWHRSRURVLV�H[SUHVVHG�VLJQL¿FDQWO\�PRUH�$7)��LQ�'5*�FHOOV�DW���
weeks. This suggests that micro nerve injury occurred in sensory 
neurons innervating caudal vertebra of these osteoporotic 
rats. Therefore, mechanical stress may possibly exacerbate 
osteoporotic pain.
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RELATIONSHIP OF PAIN WITH OBJECTIVE QUANTI-
FICATION OF MR IMAGES IN OLDER ADULTS WITH 
CHRONIC LOW BACK PAIN
Bechara B.1, Agarwal V.2, Boardman J.2, Perera S.3, Weiner D.3,
Vo N.1, Kang J.D.1, Sowa G.1,4

1Dept. of Orthopaedic Surgery, University of Pittsburgh, Pittsburgh; 
2Dept. of Radiology, University of Pittsburgh, Pittsburgh; 3Dept. of 
Medicine, University of Pittsburgh, Pittsburgh; 4Dept. of Physical 
Medicine and Rehabilitation, University of Pittsburgh, Pittsburgh, 
USA  

Introduction/Aim: Studies have demonstrated the unreliability of 
subjective MRI based parameters to identify pain generators in 
chronic low back pain patients. Advancements in computer image 
analysis provide objective quantitative measurements of lumbar 
disc features. The goal of this study is to identify relationships 
between objectively measured parameters and self-reported pain.
Materials and Methods: Two radiologists evaluated 39 axial 
DQG�VDJLWWDO�7��DQG�7��ZHLJKWHG�05,�LPDJHV�RI�FKURQLF�ORZ�EDFN�
pain patients (age > 65 years) and graded 4 subjective lumbar 
GLVF� SDUDPHWHUV� �7�� VLJQDO� LQWHQVLW\�� QXFOHXV� VKDSH�� 0RGLF�
changes, and osteophytes) whose sum is the cumulative MRI 
VFRUH��2EMHFWLYH�SDUDPHWHU���05,LQGH[��ZDV�FDOFXODWHG�IURP�7��
sagittal images as the product of the lumbar disc area and disc 
VLJQDO�LQWHQVLW\��'LVFV�ZHUH�VRUWHG�IURP�OHDVW�WR�PRVW�GHJHQHUDWLYH�
UHODWLYH� WR�HDFK�SDUDPHWHU��3HDUVRQ�FRUUHODWLRQ�FRHI¿FLHQW�DQG�
multiple linear regression analysis were performed between pain 
VFRUH��������DQG�HDFK�SDUDPHWHU�
Results: �05,LQGH[� RI� WKH� OHDVW� GHJHQHUDWHG� GLVF� KDG� WKH�
greatest positive (R� = 0.47) correlation with participant pain 
VFRUH�� DQG��05,LQGH[� RI� WKH�PRVW� GHJHQHUDWHG� GLVF� KDG� WKH�
greatest negative (R�� ��������FRUUHODWLRQ�ZLWK�SDUWLFLSDQW¶V�SDLQ�
score. The greatest R��FRUUHVSRQGLQJ�WR� WKH�EHVW�UHJUHVVLRQ�¿W�
ZDV�DWWULEXWHG�WR��05,LQGH[��5�=0.43). All parameters from the 
cumulative MRI score had correlation and R� that were lower 
WKDQ��05,LQGH[�
Discussion: The most degenerated discs as assessed by an 
objective qualitative parameter in older adults contributed least 
to the participant’s low back pain, while the least degenerated 
GLVF�FRQWULEXWHG�WKH�PRVW�WR�WKH�SDLQ���7KLV�¿QGLQJ�PD\�EH�XQLTXH�
to this population, in whom the most severely degenerated discs 
may no longer be active pain generators.
Conclusion: 7KH� REMHFWLYH� SDUDPHWHU�� �05,LQGH[�� KDV� D�
potential to be an imaging biomarker used by clinicians to identify 
possible pain generators in older adults with low back pain. 
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LOW BACK PAIN AND STIFFNESS
Keller A.1,4 2, Bendix T.1, Sandvik L.3

1Dept. of Rheumatology, Glostrup Hospital, Glostrup, Denmark; 
2Dept. of Immunology and Transfusion Medicine, University of 
Oslo, Oslo; 3Dept. of Statistic, Oslo University Hospital, Oslo; 
4Dept. of Physical Medicine and Rehabilitation, Oslo, Norway

Background: /RZ�EDFN�SDLQ��/%3��LV�GH¿QHG�DV�SDLQ��PXVFOH�WHQVLRQ�
RU� VWLIIQHVV�� 6WLIIQHVV� KDV� QRW� UHFHLYHG� PXFK� VFLHQWL¿F� DWWHQWLRQ��
although most patients with LBP are complaining of stiffness. 
7KH�DLPV�ZHUH��)LUVW��WR�DVVHVV�WKH�VFRSH�RI�VWLIIQHVV��VHFRQG��
to assess the intra-rater reliability of stiffness, and third, to 

WUHDWPHQW�WDQN�ZKHUH�WKH\�UHFHLYHG������R[\JHQ�DW�D�SUHVVXUH�
RI� ���� DWPRVSKHUHV� DEVROXWH� �$7$��� 'XULQJ� HDFK� WUHDWPHQW��
SDWLHQWV�ZHUH�H[SRVHG�IURP�URRP�SUHVVXUH�WR�����$7$�SUHVVXUH�
����PLQXWHV���UHFHLYHG�D����PLQXWHV�WUHDWPHQW�DQG�WKHQ�UHWXUQHG�
QRUPDO�URRP�SUHVVXUH�����PLQXWHV���3DWLHQWV�ZHUH�WUHDWHG���RU�
�� WLPHV�D�ZHHN�� DQ� DYHUDJH�RI� ��� WLPHV��$ERXW� D�PRQWK� DIWHU�
walking away at the last observation before and after HBO, 
stride, Visual Analog Scale (VAS), JOA score, JOABPEC, was 
examined for the presence of adverse events. In the non-HBO 
group a month after walking away at the last observation when 
WKH�¿UVW�H[DPLQDWLRQ��VWULGH��9LVXDO�$QDORJXH�6FDOH��9$6���-2$�
score, and evaluate the JOABPEC, was investigated.
Results: In the group HBO, walking distance, stride, VAS 
�SDLQ��� -2$� VFRUH�� VLJQL¿FDQW� LPSURYHPHQW� LV� REVHUYHG� EHIRUH�
DQG� DIWHU� +%2�� 9$6� �QXPEQHVV�� �3� ������� -2$%3(&� VRFLDO�
OLIH�DQG�GLVDELOLW\� �3���������SV\FKRORJLFDO�GLVRUGHUV� �3���������
JDLW� G\VIXQFWLRQ� �3� ��������� SDLQ�UHODWHG� GLVDELOLW\� �3� ��������
LQ� WKH� ¿HOG�� VKRZHG� VLJQL¿FDQW� LPSURYHPHQW� FRPSDUHG� ZLWK�
SUHWUHDWPHQW�� 0HDQZKLOH�� WKH� QRQ�+%2� JURXS� QR� VLJQL¿FDQW�
GLIIHUHQFHV�ZHUH�REVHUYHG�LQ�DQ\�¿HOG��$�FDVH�RI�WLQQLWXV�DV�DQ�
DGYHUVH�HYHQW�JURXS�+%2��������DGPLWWHG� WR��ZDV�YHU\�PLQRU�
V\PSWRPV�FDQ�EH�WUHDWHG�ZLWK�WLPH�XQWLO�WKH�¿QDO�H[DP�
Discussion: Previous researches indicated that HBO improved 
EORRG�ÀRZ��GHFUHDVHG�HGHPD��DQG�DFXWH�LQÀDPPDWLRQ�DVVRFLDWHG�
neuropathy and thus decreased pain. 
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INFLUENCE OF MECHANICAL STRESS ON PAIN RELATED 
TO OSTEOPOROSIS: DYNAMICS OF SENSORY NERVE 
TRANSMISSION OF PAIN IN THE CAUDAL VERTEBRAE 
UNDER COMPRESSION USING A RAT MODEL OF 
OSTEOPOROSIS
Suzuki M., Ohtori S., Inoue G., Orita S., Ishikawa T., Miyagi M., 
Kamoda H., Arai G., Sakuma Y., Oikawa Y.,Takahashi K.
Dept. of Orthopaedic Surgery, Graduate School of Medicine, 
Chiba University, Chiba, Japan

Introduction:� :H� KDYH� SUHYLRXVO\� UHSRUWHG� WKDW� LQÀDPPDWRU\�
mediators secreted by osteoclasts increased the expression of 
FDOFLWRQLQ�JHQH�UHODWHG�SHSWLGH��&*53���D�PDUNHU�RI�LQÀDPPDWRU\�
SDLQ� LQ� GRUVDO� URRW� JDQJOLD� �'5*�� QHXURQV� LQQHUYDWLQJ� OXPEDU�
vertebrae of osteoporotic rats. We sought to determine whether 
RVWHRSRURWLF� SDLQ� LV� VLPSO\� LQÀDPPDWRU\� SDLQ��:H� IRFXVHG� RQ�
the possibility that pain is exacerbated by mechanical stress on 
the vertebral body, particularly in elderly people. The purpose 
of this study was to examine the dynamics of sensory nerve 
transmission of pain and the effect of mechanical stress on 
osteoporotic pain using a caudal vertebrae compression model 
in osteoporotic rats.
Materials and Methods: As an osteoporosis model, we used 
IHPDOH�UDWV�RYDULHFWRPL]HG��29;��DW���ZHHNV��Q� ������)OXRUR�
Gold (FG) was applied the periosteal surface of a caudal vertebra 
WR� GHWHFW� '5*� QHXURQDO� FHOOV� LQQHUYDWLQJ� WKH� FDXGDO� YHUWHEUD��
$IWHU�)*�ODEHOLQJ��ZH�GLYLGHG�LQWR�WZR�JURXSV��29;�&03�JURXS�
�Q ����ZLWK�.�ZLUHV�LQVHUWHG�DERYH�DQG�EHORZ�D�FDXGDO�YHUWHEUDO�
ERG\�FRPSUHVVHG�XVLQJ� UXEEHU�EDQGV�DQG�29;�JURXS� �Q� ����
ZLWKRXW�FRPSUHVVLRQ��2QH�������DQG���ZHHNV�DIWHU�)*�ODEHOLQJ��
ELODWHUDO�6�� WR�6��'5*V�ZHUH� UHVHFWHG� �Q �� IRU�HDFK��� ,Q�)*�
labeled neurons, expression of CGRP and activating transcription 
factor 3 (ATF3), a marker of neuropathic pain were compared 
between two groups using immunohistochemistry.
Results: The proportions of FG-labeled CGRP immunoreactive 
QHXURQV� LQ� WKH� 29;�&03� JURXS� ZHUH� VLJQL¿FDQWO\� HOHYDWHG�
DW� �� DQG� �� ZHHNV� FRPSDUHG� ZLWK� WKH� 29;� JURXS� �S� �� �������
The proportion of FG-labeled ATF3 immunoreactive neurons 
VLJQL¿FDQWO\� LQFUHDVHG� FRPSDUHG� ZLWK� WKH� )*�SRVLWLYH� 29;�
JURXS�DW���ZHHNV��S��������
Discussion: The rat caudal vertebra compression model with 
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ZHUH� GHWHFWHG� �JHQHUDWLRQ�3 ������� 25�������� ���&,�������
������� LQWHUYHUWHEUDO� OHYHO�3 ������� 25�������� ���&,�������
��������5RRW� WHQVLRQ� VLJQ�ZDV� DVVRFLDWHG�ZLWK� JHQHUDWLRQ� DQG�
intervertebral level. Tendencies in young generation and in 
FUDQLDOO\� VLWXDWHG� OHYHO� ZHUH� GHWHFWHG� �JHQHUDWLRQ�3 �������
25�������� ���&,�������������� LQWHUYHUWHEUDO� OHYHO�3 �������
25�������� ���&,��������������� 1R� DVVRFLDWLRQ� ZDV� GHWHFWHG�
between dependent variables and the other independent 
YDULDEOHV�LQFOXGLQJ�'5*�¿QGLQJV��
Discussion: This study was analyzed by logistic regression 
analysis that considers confounding factors. It shows the 
association between physical signs and the several factors 
containing generation, gender, intervertebral level and involved 
root. It also shows no association between clinical feature and 
'5*�¿QGLQJV��
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THE EFFECT OF DURATION OF SYMPTOMS ON HEALTH-
RELATED QUALITY OF LIFE IN PATIENTS WITH LOW BACK 
AND/OR LEG PAIN
Fujiwara A.1, Fujiwara S.2, Nohara Y.3

1Dept. of Orthopaedics, Fujiwara Orthopaedic Clinic, Tochigi; 
2Nippon Medical School, Tokyo; 3Dept. of Orthopaedic Surgery, 
Dokkyo University School of Medicine, Tochigi, Japan

Introduction/Aim: Back symptom is major public health issues 
in developed countries. Many studies have focused on the 
association of low back symptom with health-related quality 
of life (QOL), and the effect of variable treatment methods on 
health-related QOL. Few studies have investigated the effect of 
symptom duration on the health-related QOL. The aim of this 
study was to clarify the impact of duration symptoms on health-
related QOL in patients with low back and/or leg pain.
Material and Methods: $�WRWDO�RI�����SDWLHQWV�ZLWK�ORZ�EDFN�SDLQ�
DQG�RU� OHJ� SDLQ� FRPSOHWHG� WKH�6KRUW�)URP��� �6)���� DV� KHDOWK�
UHODWHG�42/�PHDVXUH�DQG�5RODQG�0RUULV�'LVDELOLW\�4XHVWLRQQDLUH�
�50'4��DV�GLVHDVH�VSHFL¿F�PHDVXUH��7KHUH�ZHUH�����ZRPHQ�
DQG�����PHQ�ZLWK�D�PHDQ�DJH�RI�����7ZR�KXQGUHG�HLJKW\�RQH�
SDWLHQWV�FRPSODLQHG�RI�ORZ�EDFN�SDLQ�DQG����SDWLHQWV�FRPSODLQHG�
RI�ERWK�ORZ�EDFN�DQG�OHJ�SDLQ��'XUDWLRQ�RI�V\PSWRP�ZDV�FODVVL¿HG�
LQWR���JURXSV�DV�VXSHU�DFXWH�SKDVH��ZLWKLQ���ZHHN���DFXWH�SKDVH�
�����ZHHNV���VXE�DFXWH�SKDVH����ZHHNV�WR���PRQWK��DQG�FKURQLF�
phase (over 3 months). 
Results: Both Physical Component Summary (PCS) and Mental 
&RPSRQHQW�6XPPDU\��0&6��VFRUHV�LQ�WKH�6)���ZHUH�VLJQL¿FDQWO\�
lower in patients with leg pain than those without leg pain (PCS: 
��� Y� ���� 0&6�� ��� Y� ���� S�������� DOWKRXJK� 50'4� VFRUH� ZDV�
DOPRVW�VDPH��50'4�����Y����16���,Q�SDWLHQWV�ZLWKRXW�OHJ�SDLQ��
3&6�VFRUH�LQ�VXSHU�DFXWH�SKDVH�ZHUH�VLJQL¿FDQWO\�KLJKHU�LQ�DQ\�
RWKHU�SKDVH��VXSHU�DFXWH������DFXWH������VXE�DFXWH������FKURQLF��
����S��������DQG�0&6�VFRUH�LQ�VXE�DFXWH�SKDVH�ZHUH�VLJQL¿FDQWO\�
lower compared to that in super-acute and acute phases (super-
DFXWH������DFXWH������VXE�DFXWH������FKURQLF������3��������2Q�WKH�
other hand, in patients with leg pain, both PCS and MCS scores 
ZHUH�QRW�VLJQL¿FDQWO\�GLIIHUHQW�DPRQJ�WKH���SKDVHV��3&6��VXSHU�
DFXWH�� ���� DFXWH�� ���� VXE�DFXWH�� ���� FKURQLF�� ����0&6�� VXSHU�
acute: 49, acute: 43, sub-acute: 43, chronic: 47), although the 
VFRUHV�ZHUH�ORZHVW�LQ�DFXWH�RU�VXE�DFXWH�SKDVHV��50'4�VFRUHV�
ZHUH�QRW�VLJQL¿FDQWO\�GLIIHUHQW�DPRQJ� WKH���SKDVHV� LQ�SDWLHQWV�
with or without leg pain.
Discussion: The effect of symptom duration on the health-
related QOL varied with the clinical symptom, and the health-
related QOL was lowest in the sub-acute phase (4 weeks to 3 
months). This should be kept in mind in interpreting the outcome 
of health-related QOL in patients with back symptoms.

investigate the association between MRI-changes, stiffness and 
pain, respectively. 
Materials and Methods: Cross-sectional clinical study of 
SDWLHQWV�ZLWK�FKURQLF�QRQ�VSHFL¿F�/%3�
Outcome Measures: Socio-demographic variables, pain and 
VWLIIQHVV� �������� DFWLYLW\� OLPLWDWLRQV�� HGXFDWLRQ� DQG� SURIHVVLRQ�
level, and degenerative MRI changes. 
Methods: The data were analyzed by linear regression, intraclass 
FRUUHODWLRQ�FRHI¿FLHQW��,&&���PLQLPDO�GHWHFWDEOH�FKDQJH��0'&��
DQG�&RKHQ¶V�.DSSD�FRHI¿FLHQW��
Results: 2I�����LQFOXGHG�SDWLHQWV������KDG�D�QRUPDO�05,�������
GHFUHDVHG�VLJQDO������0RGLF�7\SH��������W\SH���DQG�����+,=��
6WLIIQHVV� ERWKHUHG� ����� ����KDG� µPRUQLQJ�VWLIIQHVV¶� DQG� ����
µVWLIIQHVV�DIWHU�LQDFWLYLW\¶��3DWLHQWV�UDWHG�µ6WLIIQHVV�DIWHU�LQDFWLYLW\¶�
DV�PHDQ� �6'������ ������DQG� µ3DLQ�DW�DFWLYLW\¶� DV����� �������7KH�
0'&� IRU� SDLQ� DQG� VWLIIQHVV�� UDQJHG� IURP� ���� WR� �� SRLQW�� ,&&�
IURP������WR������DQG�.DSSD�YDOXHV�IURP�����WR������7KHUH�ZDV�
VLJQL¿FDQW�DVVRFLDWLRQ�EHWZHHQ�05,�FKDQJHV�DQG�VWLIIQHVV��  = 
������&,�>����������@�
Discussion: The majority of the patients were bothered with 
VWLIIQHVV�� DQG� HVSHFLDOO\� ZLWK� µPRUQLQJ� VWLIIQHVV¶� DQG� µVWLIIQHVV�
after inactivity’. Morning stiffness is a central symptom in 
LQÀDPPDWRU\�EDFN�GLVHDVHV�DQG� LV�FRQVLGHUHG� WR�EH� UHODWHG� WR�
LQÀDPPDWLRQ��$OWKRXJK�QRQ�VSHFL¿F�/%3�GRHV�QRW�LQFOXGH�EDFN�
pain with� LQÀDPPDWLRQ, there is growing evidence for local and 
SHUVLVWHQW� LQÀDPPDWLRQ� FDXVHG� E\� GLVF� GHJHQHUDWLRQ�� ZKLFK�
might contribute to stiffness.
Conclusion: This study indicates that the stiffness bothers 
patients as much as pain. The reliability for stiffness was good. 
7KHUH�ZDV�D�VLJQL¿FDQW�DVVRFLDWLRQ�EHWZHHQ�05,�FKDQJHV�DQG�
stiffness. Further studies are warranted to explore the role of 
stiffness in LBP.
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NO ASSOCIATION BETWEEN CLINICAL FEATURE AND 
THE FINDINGS OF THE DORSAL ROOT GANGLION ON MR 
MYELOGRAM IN LUMBAR DISC HERNIATION 
Iwabuchi M.1, Shirado O.1, Tominaga R.2, Sugeno N.2

1

Medical Center, Fukushima Medical University, Fukushima City; 
2Dept. of Orthopaedic Surgery, Fukushima Medical University 
School of Medicine, Fukushima City, Japan

Introduction: Previous studies noted that the association 
EHWZHHQ� FOLQLFDO� IHDWXUH� DQG� WKH� ¿QGLQJV� RI� WKH� GRUVDO� URRW�
JDQJOLRQ� �'5*�� LQ� OXPEDU�GLVF�KHUQLDWLRQ��+RZHYHU�� WKHUH�ZDV�
no study that was precisely analyzed by statistical methods 
considering confounding factors to detect the association. We 
investigated the patients with lumbar disc herniation to detect the 
association by using logistic regression analysis.
Methods: Fifty-two patients with monoradicular symptoms for 
lumbar disc herniation were examined. MR myelography was 
performed for all patients. Logistic regression analyses were 
performed to investigate the association between dependent 
variables and independent variables containing generation 
���V���V���JHQGHU��GLVHDVH�GXUDWLRQ��LQWHUYHUWHEUDO�OHYHO��LQYROYHG�
URRW��ORFDWLRQ�RI�URRW�FRPSUHVVLRQ��ORFDWLRQ�RI�'5*�DQG�ORFDWLRQ�
RI� KHUQLDWLRQ�� 'HSHQGHQW� YDULDEOHV� ZHUH� DV� IROORZV�� ORZ� EDFN�
pain, lower limb pain, lower limb numbness, spinal sign, root 
tension sign, sensory disturbance and motor paralysis.
Results: Flexion restriction was associated with gender. 
7HQGHQF\� LQ� PDOH� ZDV� GHWHFWHG� �3 ������� RGGV� UDWLR�� 25�
�����������FRQ¿GHQFH�LQWHUYDO�����&,���������������([WHQVLRQ�
restriction was associated with involved nerve. Tendency in 
FUDQLDOO\�VLWXDWHG�QHUYH�URRW�ZDV�GHWHFWHG��3 �������25��������
���&,���������������6LPXOWDQHRXV� ÀH[LRQ�H[WHQVLRQ� UHVWULFWLRQ�
was associated with generation and intervertebral level. 
Tendencies in young generation and in cranially situated level 
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two types of lumbar corset.
Methods: The subjects were twenty nurses with LBP of grade 3 
RU�PRUH�RQ�WKH�QXPHULFDO�UDWLQJ�VFDOH��156��RI�������7KH\�ZHUH�
divided into two groups at random: a lumbosacral corset (YB) 
JURXS�DQG�DQ�XQGHUVKLUW�W\SH�VXSSRUW��6$��JURXS��Q ���LQ�HDFK�
group).
In order to investigate muscle fatigue, mean power frequency 
�03)��ZDV�PHDVXUHG�DW�WKH�ELODWHUDO�HUHFWRU�VSLQDH��/�����/�����
before (baseline) and one month after using the lumbar corset. 
Spinal alignment was measured by the change of kyphosis angle 
at thoracic and lumbar vertebrae using a spinal mouse system. 
(DFK� LWHP�ZDV�SHUIRUPHG�EHIRUH�DQG�DIWHU����PLQXWHV�ZDONLQJ�
on a treadmill (speed 3.0km/h, tilt angle 5 degree). NRS and 
5RODQG�0RUULV�'LVDELOLW\�TXHVWLRQQDLUH��5'4��ZHUH�SHUIRUPHG�WR�
evaluate the LBP-associated QOL. Statistical differences were 
assessed using Student’s t test. P values less than 0.05 were 
FRQVLGHUHG�VLJQL¿FDQW��
Results: Muscle fatigue of erector spinae did not occur at one 
month in either group. Muscle fatigue in the YB group showed 
lower tendency compared with the YB group, but without 
VWDWLVWLFDO�VLJQL¿FDQFH��$W�WKH�EDVHOLQH��WKHUH�ZDV�QR�GLIIHUHQFH�LQ�
the change of spinal alignment between the two groups. At one 
month, lumbar lordosis persisted in the SA group before and after 
walking, but decreased in the YB group after walking. NRS was 
���������DQG�����������DQG�5'4�VFRUHV�ZHUH���������DQG�������
LQ�6$�JURXS�DQG�<%�JURXS�UHVSHFWLYHO\��7KHUH�ZHUH�QR�VLJQL¿FDQW�
GLIIHUHQFHV�RI�156�DQG�5'4�VFRUHV�EHWZHHQ�WKH�WZR�JURXSV�RQH�
month after using corsets.
Conclusion: 8QGHUVKLUW� W\SH�FRUVHWV�SUHYHQW� WKH� LPEDODQFH�RI�
spinal posture. This might be useful for patients with LBP. 
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A POSITIVE STRAIGHT LEG RAISE AND A HISTORY OF 
CONSTANT LEG PAIN ARE BOTH CHARACTERISTICS OF 
SCIATIC RADICULITIS
McIntosh G., Hall H., Carter T.
Dept. of Research, CBI Health Group, Toronto, Canada

Introduction: &RPPRQ�LQÀDPPDWRU\�FRQGLWLRQV�RI�VFLDWLF�QHUYH�
roots have many characteristics that are either poorly documented 
or just taken for granted. This study compares clinical outcomes 
of those with and those without true sciatic radiculitis.
Material and Methods: Assessment of radiculitis and mechanical 
LBP was conducted in accordance with the Saskatchewan Spine 
Pathway triage methodology for patients treated non-operatively 
DW����VSLQH�FDUH�FOLQLFV�EHWZHHQ�-DQXDU\������DQG�-XQH������
�Q ������
2I� WKH� ����� SDWLHQWV� VWXGLHG�� ���� ZHUH� UHSRUWHG� WR� KDYH� OHJ�
dominant pain. Of those, only 55 had a positive straight leg 
UDLVH��6/5������KDG�FRQVWDQW�SDLQ�DQG����KDG�LQWHUPLWWHQW�SDLQ��
Comparisons of outcomes were conducted between those with: 
���FRQVWDQW�OHJ�SDLQ�DQG�SRVLWLYH�6/5�����LQWHUPLWWHQW�OHJ�SDLQ�DQG�
positive SLR, and 3) back dominant pain and normal neurology.
Results: 7KH�PHDQ�DJH�RI�WKH�FRKRUW�ZDV������\HDUV��6' �������
UDQJH ��������ZLWK�������PDOHV��7KH�FRQVWDQW�SDLQ�6/5�JURXS�
KDG�VLJQL¿FDQWO\�PRUH�IHPDOHV��S ������DQG�KLJKHU�EDVHOLQH�SDLQ�
UDWLQJ��S��������WKDQ�WKH�RWKHU�WZR�JURXSV�
After adjusting for baseline differences between groups, 
multivariable logistic regression analysis revealed that the 
FRQVWDQW� OHJ� SDLQ�6/5� KDG� VLJQL¿FDQWO\� PRUH� SDLQ� DQG� ORQJHU�
WUHDWPHQW�GXUDWLRQ�WKDQ�WKH�RWKHU�WZR�JURXSV��S�������
7KHUH�ZHUH� QR� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFHV� LQ� FKDQJH� LQ�
pain and length of treatment between the intermittent leg pain/
SLR and back dominant pain/normal neurology groups.
Discussion: The intermittent leg pain/SLR group had clinical 
features that behaved similarly to those with normal neurology. 
Conclusion: 7KHVH� ¿QGLQJV� VXJJHVW� WKDW� LQWHUPLWWHQW� OHJ� SDLQ�
does not represent radiculitis. A diagnosis of radiculitis must 
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EFFICACY OF EXTENSIBLE AND INEXTENSIBLE
LUMBOSACRAL ORTHOSES IN THE MANAGEMENT OF 
LOW BACK PAIN
Morrisette D.C.1, Cholewicki J.2, Seif G.A.1, McGowan S.1

1Dept. of Physical Therapy, Medical University of South Carolina, 
Charleston; 2MSU Center for Orthopedic Research, Michigan 
State University, East Lansing, USA

Introduction: Lumbosacral orthoses (LSO) are commonly used 
for the management of low back pain (LBP), but the literature 
SURYLGHV� FRQÀLFWLQJ� HYLGHQFH� IRU� WKHLU� HIIHFWLYHQHVV�� � 3K\VLFDO�
properties of the LSO affect the stiffness of the trunk and may 
affect the clinical outcome. The purpose of this study was to 
assess the clinical outcome when two types of LSOs were used 
for two weeks along with standard care (SC) for LBP.
Methods: ��� VXEMHFWV�� ��� WR� ��� \HDUV� ROG�� ZLWK� FXUUHQW� /%3�
participated in this study. Exclusion criteria included pregnancy, 
fracture, neurological disease, poor health, or eminent surgery. 
6XEMHFWV�ZHUH� UDQGRPL]HG� LQWR�RQH�RI��� WUHDWPHQW�JURXSV�� ����
6&� �GUXJV�� DGYLFH�� SK\VLFDO� WKHUDS\��� ��� DQ� H[WHQVLEOH� /62�
(ELSO) (Mueller Sport Care adjustable back brace) and SC, 
RU����DQ� LQH[WHQVLEOH�/62� �,/62�� �$VSHQ�4XLN'UDZ�5$3��DQG�
6&���6XEMHFWV�FRPSOHWHG�D�KLVWRU\��0RGL¿HG�2VZHVWU\�'LVDELOLW\�
,QGH[� �2',��� 3DWLHQW� 6SHFL¿F� )XQFWLRQDO� 6FDOH� �36)6��� SDLQ�
rating (NPR), and Fear Avoidance Beliefs Questionnaire (FABQ).  
These questionnaires were repeated again at two weeks.
Results: The groups did not differ in gender proportion, BMI, 
ZDLVW� DQG� KLS� FLUFXPIHUHQFH�� LQLWLDO� SDLQ�� SDLQ� GXUDWLRQ�� 2',��
PSFS, and FABQ measures (p>0.05).  Only ILSO resulted in a 
VLJQL¿FDQW�FKDQJH�LQ�2',�

Table1: Changes in clinical outcome measures (means and 
standard deviations).

6&� � (/62�6&� ,/62�6&� S�YDOXH�����

9$6� ������������ ��������� � ��������� �������������

2',� �2.4(12.2)� ����������� 14.1(17.7)        0.01

36)6� ����������� ������������ �����������������������
1XPEHUV�QHHGHG�WR�WUHDW�WR�DFKLHYH�D�����UHGXFWLRQ�LQ�2',�ZHUH�
���IRU�(/62�DQG���IRU�,/62�

Discussion: 7KH� UHVXOWV� LQGLFDWH� WKDW� WKH� ,/62�6&� UHGXFHG�
disability from LBP.  There was a trend of ILSO improving the 
patients’ function.  These results are likely related to the ILSO 
augmenting trunk stiffness.
Conclusions: 7KH� XVH� RI� ,/62V� PD\� EH� EHQH¿FLDO� WR� VRPH�
patients with LBP and appears to be more effective in reducing 
disability than ELSOs.
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COMPARISON OF POSTURAL CHANGE AND MUSCLE 
FATIGUE BETWEEN DIFFERENT TYPES OF LUMBAR 
CORSETS
Saito H.1, Sekiguchi M.1, Yamada H.2, Kubota T.3, Shigihara T.3,
Iwasaki T.2, Konno S.1

1Dept. of Orthopaedic Surgery, Fukushima Medical University, 
Fukushima; 2Medical Engineering Laboratory, Alcare Co. Ltd. 
Tokyo; 3Dept. of Rehabilitation, Fukushima Medical University, 
Fukushima

Introduction: Low back pain (LBP) is a common problem and 
reduces quality of life (QOL). One of the causes is imbalance of 
posture. Various lumbar corsets are used for LBP as the lumbar 
support of conservative treatment. However, a choice of corset 
W\SH�DQG�EHQH¿W�RI�FRUVHWV�DUH�XQFOHDU��7KH�SXUSRVH�RI�WKLV�VWXG\�
was to investigate postural change and muscle fatigue between 
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����� �J��� ZKLOH� JURXS� %� �Q ���� UHFHLYHG� WKHVH� PHGLFLQHV� ��
ELVSKRVSKRQDWHV��$�GLDJQRVLV�RI�29)�ZDV�FRQ¿UPHG�E\�D� ORZ�
LQWHQVLW\�RQ�7�:,�DQG�D�KLJK�LQWHQVLW\�RQ�67,5�LPDJHV��)ROORZ�
XS�ZDV�SHUIRUPHG� IRU�DW� OHDVW�RQH�\HDU� �JURXS�$��Q ����JURXS�
%��Q �����DQG�SDWLHQWV�ZHUH�HYDOXDWHG� IRU�QHZ� IUDFWXUHV��ERQ\�
union, and collapse.
Results:� ,Q� ��� SDWLHQWV�� LW� ZDV� GLI¿FXOW� WR� GLDJQRVH� 29)V� RQ�
SODLQ� UDGLRJUDSKV�� EXW� 05,� HQDEOHG� FRUUHFW� GLDJQRVLV�� DQG� D�
VLQJOH� IUDFWXUH� ZDV� IRXQG� LQ� ��� SDWLHQWV� DW� WKH� LQLWLDO� KRVSLWDO�
YLVLW��7KHUH�ZHUH����SDWLHQWV�ZLWK�PXOWLSOH�IUHVK�IUDFWXUHV����������
ZLWK�FRQWLQXRXV�PXOWLSOH� IUDFWXUHV��DQG����ZLWK�RWKHU� IUDFWXUHV��
At follow up, MRI showed almost completed bony union within 6 
months in both groups, while new OVFs occurred in four patients 
IURP�JURXS�$��Q ����DQG�WZR�SDWLHQWV�IURP�JURXS�%��Q �����7KH�
FROODSVH�UDWH�UDQJHG�IURP��a��������������LQ�JURXS�$�DQG�IURP�
�a�������������� LQ�JURXS�%� WR����a�������������� LQ�JURXS�$�
DQG����a���������������LQ�JURXS�%��,I�WKH�LQWHQVLW\�RI�WKH�IUDFWXUH�
LV� ORZ�RQ�7�:,� LPDJHV�DQG�PL[�RI� ORZ�� LVRLQWHQVH�DQG�KLJK�RQ�
7�:,�DQG�67,5�LPDJHV��WKLV�LQGLFDWHV�DFXWH�VHYHUH�FROODSVH�GXH�
to a burst fracture.
Conclusion:�'LDJQRVLV�RI�29)V�E\�05,�LV������DFFXUDWH�DQG�
effective. MRI not only demonstrates the fracture line, but also 
hemorrhage and edema in the bone marrow. We can avoid 
severe vertebral body collapse resulting in spinal deformity by 
employing MRI, even if it is more expensive.
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EPIDEMIOLOGY OF LUMBAR SPINAL STENOSIS - 
MULTICENTER COHORT STUDY
Hara N.1, Takeshita K.1, Takebayashi T.2, Ida K.2, Yamashita T.2,
Sato K.3, Nagata K.3

1Dept. of Orthopaedic Surgery, University of Tokyo, Tokyo; 2Dept.
of Orthopaedic Surgery, Sapporo Medical University School 
of Medicine, Sapporo; 3Dept. of Orthopedic Surgery, Kurume 
University, Kurume, Japan

Background: Epidemiological evidence of lumbar spinal stenosis 
�/66�� LV�QRW�HQRXJK�EHFDXVH� LWV�GH¿QLWLRQ�KDV�QRW�EHHQ�FOHDUO\�
established. The objective of this multicenter cohort study was to 
GHWHUPLQH�WKH�GHJUHH�RI�VHYHULW\�DQG�GH¿QH�WKH�GLVHDVH�VWDWH�RI�
LSS using common outcome measures.
Materials and Methods: Patients who visited the hospitals 
located in 3 regions in Japan who were diagnosed with LSS were 
SURVSHFWLYHO\�HQUROOHG� LQ� WKLV�VWXG\��/66�ZDV�GH¿QHG�DFFRUGLQJ�
to the North American Spine Society guidelines. Patients who 
KDG�DOUHDG\�EHHQ�WUHDWHG�IRU�/66�ZHUH�H[FOXGHG��$�WRWDO�RI�����
SDWLHQWV� �����PDOHV��ZLWK� D�PHDQ� DJH� RI� ����\�ZHUH� HQUROOHG��
Assessments were made based on an LSS diagnostic support 
WRRO�� WKH�GHJUHH�RI�VWHQRVLV� IURP�05,��(XUR4RO� �(4�'���=XULFK�
Claudication Questionnaire (ZCQ), Hospital Anxiety and 
'HSUHVVLRQ�6FDOH��+$'6���DQG�3DLQ�'(7(&7��D�GLDJQRVWLF�WRRO�
for neuropathic pain).
Results: 2I� WKH�����SDWLHQWV�� ������VFRUHG���SRLQWV�RU�KLJKHU�
ZLWK�WKH�GLDJQRVWLF�VXSSRUW�WRRO��05,�UHYHDOHG�WKDW������KDG�QR�
VWHQRVLV��������KDG�VWHQRVLV�������������KDG�EHWZHHQ����±�����
������ KDG� EHWZHHQ� ���±����� DQG� ������ KDG� !����� 7KH�PHDQ�
VFRUH� IRU� (4�'�ZDV� ������ �� ������7KH� V\PSWRP� DQG� IXQFWLRQ�
VFRUHV�IRU�=&4�ZHUH�������������DQG��������������UHVSHFWLYHO\��
7KH�WRWDO�VFRUH�IRU�+$'6�ZDV�������������DQG�������RI�WKH�SDWLHQWV�
VKRZHG�SRVLWLYH�IRU�GHSUHVVLRQ��7KH�PHDQ�VFRUH�IRU�3DLQ'(7(&7�
ZDV�������������������RI�SDWLHQWV�VFRUHG����SRLQWV�RU�KLJKHU�KDG�
QHXURSDWKLF�SDLQ�µSUREDEO\¶�DQG�������KDG�µGH¿QLWHO\¶�
Discussion: This study prospectively enrolled LSS patients using 
D�XQLYHUVDO�GH¿QLWLRQ�IRU�/66���,W�DSSHDUV�WKDW�WKLV�VWXG\�UHÀHFWHG�
the degree of severity and conditions of LSS patients. Further 
investigations will be performed over the following year to predict 
the treatment progress and prognosis of LSS.

LQFOXGH�WZR�LPSRUWDQW�FRPSRQHQWV�����D�KLVWRU\�RI�FRQVWDQW�SDLQ��
���D�SRVLWLYH�VWUDLJKW�OHJ�UDLVH�
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LUMBAR STENOSIS:  REPRODUCIBILITY OF CENTRAL
CANAL, LATERAL RECESS AND NEURAL FORAMINA
DIMENSIONS OBTAINED WITH A STANDARDIZED
PROTOCOL
Carlson N.L.1, Carlson H.L.1, Christopherson Z.R.1, Haig A.J.2,
Yoo J.U. 1, Marshall L.M.1

1Dept. of Orthopaedics and Rehabilitation, Oregon Health and 
Science University, Portland; 2Dept. of Physical Medicine and 
Rehabilitation, University of Michigan, Ann Arbor, USA

Introduction: *ROG�VWDQGDUG�FULWHULD�WR�GH¿QH�UDGLRORJLF�OXPEDU�
stenosis do not exist, yet lumbar spine imaging is often used to 
corroborate clinical symptoms.  To progress toward a radiologic 
diagnosis of lumbar stenosis, we devised a standardized protocol 
for measuring central spinal canal, lateral recess and neural 
foramina dimensions. 
Methods: We performed our measurement protocol and 
assessed its reproducibility on lumbar quantitative computed 
tomography scans obtained in the MrOS Study, a cohort of 
����� FRPPXQLW\� GZHOOLQJ� 86� PHQ� DJHG� ���� \HDUV�� %DVHOLQH�
������������ VFDQV�ZHUH� UDQGRPO\� VHOHFWHG� IRU� ���PHQ�� ��� RI�
whom also had repeat scans obtained at a subsequent study 
YLVLW� ������������� �7ZR�PHQ�ZLWK� ODPLQHFWRP\�ZHUH�H[FOXGHG��
leaving 56 scans.  Image processing was performed at the L4-
L5 disc space by two raters (H.C., N.C) blinded to all visit data.  
Measures obtained were anterior-posterior (AP) diameters (mm) 
of the osseous and ligamentous borders of the central canal, area 
(mm�) of the ligamentous central canal border, and narrowest AP 
diameter of each lateral recess and neural foramen.  Agreement 
between raters was assessed with the intraclass correlation 
FRHI¿FLHQW��,&&��
Results: Central canal diameters were similar among raters and 
PHDQ�GLIIHUHQFHV�ZHUH�ZLWKLQ���PP��7DEOH����)RU�DOO�FHQWUDO�FDQDO�
measures, the ICCs were 0.70 indicating good reproducibility.  
Lateral recesses and neural foramina were often too narrow to 
measure. Therefore, we present percent concordance between 
raters with these variables categorized as absent (0mm) or 
SUHVHQW��!�PP����5DWHUV�DFKLHYHG�KLJK�FRQFRUGDQFH�����������
for the absence or presence of diameter in these structures. 
5HVXOWV�ZHUH�VLPLODU�ZKHQ�VWUDWL¿HG�E\�VWXG\�YLVLW��
Discussion: 'LPHQVLRQV� RI� WKH� VSLQDO� FDQDO� ZKHUH� OXPEDU�
stenosis occurs were measured with satisfactory reproducibility 
on QCT scans using our standardized protocol.  This work 
represents a key initial step toward developing a radiologic 
diagnosis of lumbar stenosis. 
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RANDOMIZED CONTROLLED CLINICAL STUDY OF 
OSTEOPOROTIC VERTEBRAL FRACTURES BY USING 
MAGNETIC RESONANCE IMAGING
Kato Y., Murata Y., Wada H., Wada K.
Dept. of Orthopaedic Surgery, Tokyo Women’s Medical University, 
Tokyo, Japan

Introduction: Osteoporotic vertebral fractures (OVFs) can 
be detected by plain radiography, but misdiagnosis is not 
uncommon. Magnetic resonance imaging (MRI) allows us to 
diagnose OVFs, because bone marrow bleeding and edema are 
demonstrated. We performed a randomized controlled clinical 
study of the diagnosis of OVFs by MRI.
Materials and Methods:�$�WRWDO�RI����SDWLHQWV�ZHUH�GLYLGHG�LQWR�
WZR� JURXSV��*URXS�$� �Q ���� UHFHLYHG�&D� �����PJ�� DQG�9LW'��
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THE EFFECT OF NON-NOXIOUS STIMULATION IN PAIN-
RELATED BEHAVIOR INDUCED BY NUCLEUS PULPOSUS 
APPLIED ON THE NERVE ROOT IN RATS
Sekiguchi M., Kikuchi S., Konno S.
Dept. of Orthopaedic Surgery, Fukushima Medical University 
School of Medicine, Fukushima, Japan

Introduction: Chronic pain has an impact on psychological 
DQG�VRFLDO�IDFWRUV��6WUHVV�LQÀXHQFHV�SK\VLRORJLFDO�DQG�EHKDYLRU�
changes. Non-noxious stimulation induces pain in the patients 
with allodynia. It is known that repeated stimulus might be 
memorized and associated with chronicity of pain. The aim of 
this study was to investigate the effect of non-noxious stimulation 
on pain-related behaviour after application of nucleus pulposus.  
Methods: 6SUDJXH�'DZOH\� UDWV� �Q ���� ZHUH� XVHG� DQG�
DXWRORJRXV�QXFOHXV�SXOSRVXV��13��ZDV�DSSOLHG�WR�WKH�OHIW�/��'5*�
(NP group). The animals in the sham group were not applied 
NP (Sham group). And the half of animals in each group was 
H[SRVHG�QRQ�QR[LRXV�VWLPXODWLRQ�XVLQJ�DQ�DUWLVW�EUXVK��13�67�
JURXS�� 6KDP�67� JURXS��� 7KH� OHIW� KLQG�SDZ� ZDV� VWLPXODWHG�
FRQWLQXRXVO\�IRU���PLQXWHV�GDLO\�IURP�QH[W�GD\�WR����GD\V�DIWHU�
surgery. The mechanical withdrawal threshold was determined 
XVLQJ� WKH� YRQ� )UH\� WHVW� DW� ��� ��� ���� ���� ���� ��� DQG� ��� GD\V��
Concentrations of plasma corticosterone and natural killer cell 
DFWLYLW\�ZHUH�PHDVXUHG�DW� ��GD\V�DIWHU� VXUJHU\��7KH�VWDWLVWLFDO�
DQDO\VLV�ZDV�SHUIRUPHG�E\�%RQIHUURQL�'XQQ�WHVW�DQG�S�YDOXH�OHVV�
WKDQ������ZDV�FRQVLGHUHG�VLJQL¿FDQW��
Results: The mechanical withdrawal threshold in the NP group 
GHFUHDVHG�IRU����GD\V�DQG�UHFRYHUHG�IURP�GD\����7KH�WKUHVKROG�
LQ� WKH� 13�67� DQG� 6KDP�6� JURXSV� GHFUHDVHG� IRU� ��� GD\V��
7KHUH� ZHUH� QR� VLJQL¿FDQW� GLIIHUHQFHV� RI� WKH� FRQFHQWUDWLRQ� RI�
corticosterone and natural killer cell activity among four groups.
Discussion: Systemic stress such as repeated restrain stress 
effects on duration of pain-related behaviour and corticosterone 
LQ� SODVPD� DFFRUGLQJ� WR� WKH� UHÀHFWLRQ� RI� VWUHVV�� ,Q� WKH� SUHVHQW�
study, the local stimulus using non-noxious stimulation induces 
chronicity of pain behaviour but not stress in rats.
Conclusion: Local repeated stimulus might be associated with 
the pathway of memory.  
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CORRELATION OF QUANTITATIVE MRI WITH BIO-
MECHANICAL AND HISTOLOGICAL CHANGES IN 
ENZYMATICALLY-DEGENERATED LUMBAR CAPRINE 
DISCS
Paul C.P.L.1, Strijkers G.J.2, de Graaf M.1, Bisschop A.1, van der Veen 
A.J.1, Smit T.H.1, Helder M.N.1, van Royen B.J.1, Mullender M.G.1
1Dept. of Orthopedic Surgery, VU University Medical Center, 
Amsterdam; 2Dept. of Biomedical Engineering, Eindhoven 
University of Technology, Eindhoven, The Netherlands

Aim: Quantitative MRI may provide valuable information on the 
matrix status of healthy and degenerating intervertebral discs 
�,9'V���:H�KDYH�GHYHORSHG�D�PRGHO� WR� FXOWXUH�DQG� ORDG� ODUJH�
,9'V�LQ�ZKLFK�ZH�FDQ�VLPXODWH�,9'�GHJHQHUDWLRQ�E\�LQMHFWLRQ�RI�
FKRQGURwWLQDVH�$%&� �&DEF���7KH�DLP�RI� WKH� FXUUHQW� VWXG\�ZDV�
to investigate whether quantitative MRI mapping correlated with 
functional biomechanical and histological changes in Cabc-
degenerated caprine discs.
Materials and Methods: /XPEDU�,9'V�����WRWDO��GLVVHFWHG�IURP�
PDWXUH� JRDW� VSLQHV��ZHUH� FXOWXUHG� LQ� D� ELRUHDFWRU� IRU� ��� GD\V�
UHFHLYLQJ�HLWKHU�QR�LQMHFWLRQ�RU�LQMHFWLRQ����*�V\ULQJH��ZLWK�����/�
RI��3%6������8�PO�&DEF�RU����8�PO�&DEF�SULRU� WR�FXOWXUH��:LWK�
D� KLJK�¿HOG� 05,� VFDQQHU� ��7�� LPDJHV� ZHUH� REWDLQHG� GLUHFWO\�
DIWHU�GLVVHFWLRQ�DQG�DIWHU�FXOWXUH��7����7����DQG�7��UKR�PDSSLQJ�
was used to quantify relaxation time parameters. Changes in 

Table.  Between-rater reproducibility: measurement of spinal canal dimensions with a standardized 
protocol

No. scans 
with measure 5DWHU�� 5DWHU�� 'LIIHUHQFH

Intraclass
correlation
FRHI¿FLHQW

Central canal measures Mean (sd) Mean (sd) Mean (sd)

Osseous diam (mm), AP 56 ���������� ���������� ���������� 0.70

Soft tissue diam (mm), AP 55 ���������� ���������� ����������� 0.70

Soft tissue area (mm�) 53 ������
������

������������ ������
������

����

Lateral recess, disc level 'LDPHWHU 1��� 1���� 1�����FRQFRUGDQW�
between raters

Narrowest diam. (mm), left 0 mm �� ��
��������

>0 mm �� 43

Narrowest diam. (mm), right 0 mm �� 9
��������

>0 mm �� 47

Neural foramen, disc level

Narrowest diam. (mm), left 0 mm �� ��
��������

>0 mm �� ��

Narrowest diam. (mm), right 0 mm �� ��
��������

>0 mm 40 36

'LDP GLDPHWHU��$3 DQWHULRU�SRVWHULRU��PP PLOOLPHWHU
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SAFETY AND QUANTIFIED SHORT-TERM EFFECTS 
OF A CLINIC-BASED INTENSIVE 12-WEEK LUMBAR 
STABILIZATION EXERCISE AFTER LUMBAR SPINAL 
FUSION
Lee C.S.1, Chung S.S.1, Park W.H.2, Kang K.C.1 Park S.J.1,
Chung C.H.1, Kang H.M.1

1Dept. of Orthopedic Surgery, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, Seoul; 2Dept. of 
Physical Medicine & Rehabilitation, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, Seoul, Korea

Introduction/Aim: The aim of this study is to evaluate safety and 
TXDQWL¿HG� VKRUW�WHUP� HIIHFWV� RI� D� FOLQLF�EDVHG� LQWHQVLYH� ���ZHHN�
lumbar stabilization exercise (LSE) after lumbar spinal fusion.
Materials and Methods: Twenty-four female patients (mean age: 
���\HDUV����������ZKR�XQGHUZHQW���RU���VHJPHQW�SRVWHULRU�OXPEDU�
interbody fusion (PLIF), participated in this study. The patients were 
VXEGLYLGHG�LQWR�([HUFLVH��Q ����DQG�8VXDO�FDUH��Q ����JURXS��7KH�
Exercise group was provided with a clinic-based LSE supervised by 
a physical therapist three times weekly between 3 and 6 months, but 
WKH�8VXDO�FDUH�JURXS�GLG�QRW��3ULPDU\�RXWFRPH�PHDVXUH�ZDV�EDFN�
muscle strength assessed by measurement of maximal isometric 
strength. Secondary outcome measures were pain intensity using 
a visual analogue scale in back and lower extremity (VAS) and 
functional disability using the 36-item Short-form General Health 
6XUYH\��6)������'DWD�ZDV�FROOHFWHG�SURVSHFWLYHO\�EHIRUH�VXUJHU\��DV�
well as at 3 and 6 months after surgery and analyzed.
Results: No adverse effects associated with the LSE occurred. 
Preoperative mean isometric strength of each group were similar 
�S �������� EXW� DIWHU� SRVWRSHUDWLYH� /6(� VLJQL¿FDQW� LQFUHDVH� ZDV�
VKRZQ�LQ�WKH�([HUFLVH�JURXS����������S� ��������DQG�QRW�LQ�WKH�8VXDO�
FDUH�JURXS����������S� ���������,Q�ERWK�JURXSV��SUHRSHUDWLYH�ORZHU�
H[WUHPLW\� 9$6� VLJQL¿FDQWO\� GHFUHDVHG� DW� SRVWRSHUDWLYH� �� PRQWKV�
�S�������� DQG�SUHRSHUDWLYH�EDFN�9$6�DOVR�VLJQL¿FDQWO\�GHFUHDVHG�
LQ� WKH�([HUFLVH� JURXS� �S �������� EXW� QRW� LQ� WKH�8VXDO� FDUH� JURXS�
�S ��������,Q�WKH�6)�����ERWK�SK\VLFDO�DQG�PHQWDO�FRPSRQHQW�VFRUHV�
KDG�VLJQL¿FDQWO\�LPSURYHG�LQ�WKH�([HUFLVH�JURXS��S ������DQG��������
respectively) after the LSE, but not in the usual care group (p>0.05).
Conclusion: $IWHU� �� RU� �� VHJPHQW� OXPEDU� VSLQDO� IXVLRQ�� D� FOLQLF�
EDVHG�LQWHQVLYH����ZHHN�/6(�GLG�QRW�KDYH�DQ\�DGYHUVH�HIIHFWV�DQG�
VLJQL¿FDQWO\�LPSURYHG�SDWLHQW¶V�EDFN�PXVFOH�VWUHQJWK��ORZ�EDFN�SDLQ��
and functional ability. A further study is necessary to determine long-
term effects of this exercise.
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A NEW PREDICTIVE INDEX FOR BACK MUSCLE 
DEGENERATION ASSOCIATED WITH AGING
Takayama K.1, Kita T.2, Kanematsu F.2, Sakanaka H.1, Yamano Y.1

1Dept. of Orthopaedic Surgery, Seikeikai Hospital Osaka; 2Dept.
of Orthopaedic Surgery, Saiseikai Nakatsu Hospital, Osaka, 
Japan

Background: It is widely accepted that maintaining both lumbar 
lordosis and paraspinal muscle function is important in the 
prevention of low back pain. Measurements of the morphology of 
the lumbar paraspinal muscles using MRI have been an effective 
PHWKRG�IRU�UHÀHFWLQJ�WKH�DWURSK\�DQG�IDW� LQ¿OWUDWLRQ�RI�PXVFOHV��
though it’s complicated to perform. We therefore focused on the 
groove between the left and right lumbar paraspinal muscles 
as a simple index for evaluation of back muscle degeneration. 
The purpose of this study was to evaluate the validity of this new 
index in investigating paraspinal muscle degeneration.
Methods: $�WRWDO�RI�����SDWLHQWV�E\��� subjects in each decade 
DJHG����WR����\HDUV�RI�DJH�ZKR�KDG�PDLQWDLQHG�OXPEDU�ORUGRVLV�
RYHU����GHJUHHV�ZHUH�LQFOXGHG��ZLWKRXW�FRQVLGHULQJ�WKH�GHJUHH�
of low back pain. Patients with spinal deformities such as 
spondylolisthesis or scoliosis were excluded. Body mass index 
ZDV� FDOFXODWHG��$[LDO� 7��ZHLJKWHG� 05,� ZDV� XVHG� WR� PHDVXUH�
FURVV�VHFWLRQDO�DUHD��&6$��DQG� IDW� LQ¿OWUDWLRQ�RI� WKH�SDUDVSLQDO�
PXVFOH�DW�WKH�LQWHUYHUWHEUDO�GLVF�OHYHO�IURP�/��WR�/���7R�TXDQWLI\�
the depth of the groove between the paraspinal muscles, our 
own image indicator, the T-back value, equal to the length of the 
bulge of muscle to the attachment of the spinous process, was 
also measured. We then determined the correlation between the 
T-back value and paraspinal muscle degeneration.
Results: CSA of paraspinal muscle tended to decrease with age, 
DQG�LQ�WKRVH�DJHG�RYHU����ZDV�VLJQL¿FDQWO\�GHFUHDVHG�FRPSDUHG�
ZLWK� WKDW� LQ� WKRVH� \RXQJHU� WKDQ� ���� )DW� LQ¿OWUDWLRQ� LQFUHDVHG�
with age, most markedly at lower lumbar levels. There was a 
QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�&6$�DQG�IDW�LQ¿OWUDWLRQ�DW�DOO�OHYHOV��
7�EDFN�YDOXH�VLJQL¿FDQWO\�GHFUHDVHG�ZLWK�DJH��DQG�ZDV�VWURQJO\�
correlated with CSA at all levels.
Conclusion: Our new index, the T-back value, is a simple 
and practical means of evaluating back muscle degeneration 
associated with aging.
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LEG LENGTH DISCREPANCY IN HEALTHY SUBJECT WITH 
NO LOW BACK PAIN 
Kosay C., Develi A., Ulucay I.
Dept. of Orthopaedics, Dokus Eylul University, Izmir, Turkey

Introduction/Aim: Although leg length discrepancy is a common 
¿QGLQJ� DPRQJ� SRSXODWLRQ� ��������� FP� LQ� ����� !���� FP� LQ� ��
���� WKHUH� DUH� FRQÀLFWLQJ� UHSRUWV� DERXW� WKH� FOLQLFDO� VLJQL¿FDQFH�
or relationship with low back pain. In this study we aimed to 
delineate the leg length discrepancy in healthy subjects without 
low back pain or any disturbance with legs.
Materials and Methods: Inclusion criteria: Adult age group, No 
KLVWRU\�RI�IUDFWXUH�RU�VXUJHU\�RI�OHJV��1R�ORZ�EDFN�SDLQ�LQ�ODVW���
\HDUV� ODVWLQJ�PRUH� WKDQ���PRQWKV��DQ\�FRQJHQLWDO�GHIRUPLW\�RI�
spine or legs.
Exclusion criteria: History of surgery, fracture treatment, any 
treated or untreated known congenital deformity regarding 
skeletal system, history of low back pain, or pain in hip, knee 
RU� DQNOH�� ��� VXEMHFWV� PHW� WKH� FULWHULD� ���� ZRPHQ�� ��� PHQ���
6XEMHFWV�ZHUH�PHDVXUHG�ZLWK�D�SDSHU�UXOHU���PP��WKUHH�WLPHV�E\�
two researchers in different periods and arithmetic means were 
FDOFXODWHG��0HDVXUHPHQWV�ZHUH�IURP�XPEOLFXV���8P��WR�PHGLDO�
malleoli (MM), from Anterior Superior Iliac Spine (SIAS) to MM, 
Trochanter major (Tr) to lateral femoral condyle (LFC), and Tibial 

ELRPHFKDQLFDO� SURSHUWLHV� �,9'� KHLJKW�� FUHHS� EHKDYLRXU� DQG�
VWLIIQHVV��ZHUH�TXDQWL¿HG�GXULQJ�FXOWXUH��0DWUL[�LQWHJULW\�RI�,9'V�
ZDV�VWXGLHG�RQ�VHFWLRQV�VWDLQHG�ZLWK�6DIUDQLQ�2��SURWHRJO\FDQV��
PG) and Masson’s Trichrome (collagen).
Results: $OO�ELRPHFKDQLFDO�SURSHUWLHV�RI�,9'V�LQMHFWHG�ZLWK�&DEF�
VKRZHG�VLJQL¿FDQW�DQG�GRVH�GHSHQGHQW�FKDQJHV�GXULQJ�FXOWXUH��
Comparison of histological sections showed a clear loss of PGs 
LQ�WKH�QXFOHXV�RI�&DEF�LQMHFWHG�,9'V�DQG�VRPH�DGGLWLRQDO�VWDLQLQJ�
LQ� WKH� DQQXOXV� UHJLRQ�� &KDQJHV� REVHUYHG� RQ�7���� 7�� DQG�7��
UKR�PDSV�EHWZHHQ�GD\���DQG�GD\����FRUUHODWHG�ZLWK�KLVWRORJLFDO�
¿QGLQJV�� 7��UKR� YDOXHV� PHDVXUHG� LQ� WKH� QXFOHXV� VKRZHG� WKH�
same dose-dependent changes to Cabc-injection as observed in 
the biomechanical data. 
Discussion: We observed a dose-dependent loss of PGs from 
the nucleus in lumbar caprine discs injected with Cabc. PG 
ORVV� ZDV� VKRZQ� WR� GLUHFWO\� LQÀXHQFH� WKH� ,9'V� ELRPHFKDQLFDO�
properties.
Conclusion: &KDQJHV� LQ� WKH� ,9'V� PDWUL[� DQG� IXQFWLRQ�
were correlated to differences in signal intensity of the MRI 
PHDVXUHPHQWV�� 7KH� 7��UKR� VHTXHQFHV� ZDV� VKRZQ� WR� EH� WKH�
most accurate in imaging the degenerative changes. 
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THE MOST IMPORTANT ISSUES CONCERNING BACK PAIN 
IN OBESE ADULTS AND HOW TO MANAGE THE PROBLEMS 
EFFICIENTLY
Kujari M.L.1, Keränen A.M.2, Savolainen M.2, Kyllönen E.1

1Dept. of Physical and Rehabilitation Medicine, Oulu University 
Hospital, Oulu; 2Dept. of Internal Medicine, Oulu University 
Hospital, Oulu, Finland

Introduction: The Lifestyle Intervention Treatment Evaluation 
�/,7(�� ZDV� D� UDQGRPL]HG� IROORZ�XS� VWXG\� IRU� ��� PRQWKV�� 7KH�
results regarding weight loss, eating behaviour and maintenance 
and quitting weight loss program has been published earlier.
Subjects and Methods: 7RWDO��������PDOHV�����IHPDOHV����������
\HDUV�RI�DJH�ZLWK�PHDQ�%0,��������NJ�P���7KH�UHODWLYH�LVRPHWULF�
spinal muscle strength, abdominal and upper limb strength 
and squats were accomplished. Spinal and cervical ROM and 
PRGL¿HG�6FKREHU�ZHUH�PHDVXUHG��7KH�2VZHVWU\�'LVDELOLW\�,QGH[�
DQG� 0LOOLRQ� 1HFN� DQG� %DFN� 'LVDELOLW\� LQGH[�� H[HUFLVLQJ� KDELWV�
questionnaire and exercise diary were used. Suitable exercises 
were advised. The recommendations were based on evidence-
based guidelines for adult obesity management.
Results: ������VXIIHUHG�IURP�PXVFXORVNHOHWDO�V\PSWRPV��������
KDG�V\PSWRPV�LQ�WKH�FHUYLFDO�RU�QHFN�VKRXOGHU�DUHD�DQG�������
in the back. The most common reason to avoid exercise was 
WLUHGQHVV� DIWHU� WKH�ZRUNLQJ� GD\� �������� RU� EHLQJ� EXV\� DW�ZRUN�
�������� RU� ZLWK� WKH� IDPLO\� LVVXHV� ��������� ������ H[SHULHQFHG�
SRRU�PRELOLW\�GXH�WKH�REHVLW\�DQG�������GXH�VRPH�RWKHU�FRQGLWLRQ��
������ ZHUH� H[HUFLVLQJ� UHJXODUO\�� EXW� RQO\� ����� ���� WLPHV� SHU�
ZHHN�DV�ZDV�JHQHUDOO\�UHFRPPHQGHG������ZHUH�QRQ�VPRNHUV���
Higher BMI was connected with poorer results in relative spinal 
muscle strength, squat and abdominal muscle strength test 
�S ��������7KH�EHWWHU�WKH�UHODWLYH�VSLQDO�PXVFOH�VWUHQJWK�ZDV��OHVV�
SDLQ� H[SHULHQFH� �S ������� DQG� ORZHU� 2',� �S �������� 6WURQJHU�
relative spinal muscle strength was related to better neck 
(p=0,003) and back extension (p=0,006) as well as abdominal 
PXVFOH� VWUHQJWK� DQG� UHSHDWHG� VTXDW� �S �������� +DOI� RI� WKH�
subjects had cervical ROM within reference values.
Discussion and Conclusions: Controlling the musculoskeletal 
posture and good spinal function with strong spinal muscles and 
adequate ROM with regular exercises might be one of the key 
elements of preventing obese related disability. Obesity does 
not give good muscle strength even if the extra burden is carried 
continuously. Obesity is related to overall pain experience and 
PD\�SUHGLVSRVH�WR�LQVXI¿FLHQW�FHUYLFDO�520�DQG�SDLQ�LQ�FHUYLFDO�
and neck-shoulder area.
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0RUULV�'LVDELOLW\�4XHVWLRQQDLUH� RI� JURXS�$� �SDUDVSLQRXV� EORFN��
FRPSDUHG�WR�EDVHOLQH�PHDVXUHV� LQ���ZHHN�DIWHU� LQ¿OWUDWLRQ�DQG�
��PRQWKV�DIWHU�LQ¿OWUDWLRQ��S� �������EXW�LQ�JURXS�%��SODFHER��QR�
LPSURYHPHQW�ZDV�REVHUYHG��S� �������
Conclusions: Paraspinous block showed improvement in both 
pain and functional scores of patients with chronic low back pain, 
which was not different from placebo blocks.
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EFFECT OF TREATMENT DOSAGE ON THE THERAPEUTIC 
EFFICACY OF SPINAL MANIPULATION FOR LOW BACK 
PAIN: A SYSTEMATIC REVIEW
Arthur B.E.1, Quon J.A.1,2, Bishop P.B.1,3

1Faculty of Medicine, International Collaboration on Repair 

Vancouver; 2Faculty of Medicine, School of Population and Public 
Health, UBC, Vancouver; 3Dept. of Orthopaedics, Combined 
Neurosurgical and Orthopaedic Spine Program, Division of 
Spine, UBC, Vancouver, Canada

Introduction/Aim: Outcome heterogeneity has led to discordant 
conclusions between different systematic reviews of spinal 
manipulative therapy (SMT).  Heterogeneity is potentially due 
WR�GLIIHUHQFHV�LQ�VWXG\�PHWKRGV�DQG�TXDOLW\��KRZHYHU��WUHDWPHQW�
technique and dosage may also be important. High-velocity 
low-amplitude (HVLA) techniques constitute the most validated 
form of SMT and are also mainly administered by chiropractors.  
Aim: To determine if dosage variables (frequency, duration, and 
number of visits) account for heterogeneity between randomized 
controlled trials (RCTs) of HVLA-SMT.
Methods: Design. Systematic review. Search methods.
&RPSXWHUL]HG� GDWDEDVHV� ZHUH� VHDUFKHG� XS� WR� $XJXVW� �������
Selection criteria. RCTs of low back pain.  Outcome. Pain
intensity, assessed by visual analog scale or other validated 
measure. Data extraction. Two reviewers independently 
screened abstracts, reviewed full-text articles, extracted data and 
assessed the quality of relevant studies.  Analysis.  Weighted 
mean differences were pooled using random effects models.  
Heterogeneity was assessed using chi-square tests. Meta-
regression was used to investigate the effect of dosage variables 
on outcome heterogeneity. 
Results: $PRQJ����UHOHYDQW�5&7V��WKH�SRROHG�HIIHFW�RI�+9/$�
607�RQ�PHDQ�FKDQJH�LQ�SDLQ� LQWHQVLW\�ZDV������PP������&,��
������WR�������LQGLFDWLQJ�D�ERUGHUOLQH�WR�PRGHUDWH�EHQH¿FLDO�HIIHFW���
0HWD�UHJUHVVLRQ� LQYROYLQJ� ��� VWXGLHV� UHSRUWLQJ� VXI¿FLHQW� GDWD�
VKRZHG�WKDW�GXUDWLRQ�DQG�QXPEHU�RI�WUHDWPHQWV�ZDV�VLJQL¿FDQWO\�
DVVRFLDWHG�ZLWK� KHWHURJHQHLW\��4XDOLWDWLYHO\��PD[LPXP�EHQH¿WV�
ZHUH�DVVRFLDWHG�ZLWK���ZHHNV�RI�607�DQG���WR���YLVLWV���
Discussion:
7KLV�LV�WKH�¿UVW�VWXG\�DVVHVVLQJ�WKH�HIIHFW�RI�GRVDJH�YDULDEOHV�RQ�
study heterogeneity among trials of SMT. 
Conclusion: 'RVDJH�� SDUWLFXODUO\� GXUDWLRQ� DQG� QXPEHU� RI�
treatments, is associated with improvement in post-treatment 
SDLQ�LQWHQVLW\���'RVDJH�YDULDEOHV�VKRXOG�EH�FOHDUO\�FRQVLGHUHG�LQ�
future RCTs and systematic reviews of SMT.

tuberosity (TT) to MM.
Results: Leg length discrepancy (SIAS-MM) was detected in 56 
VXEMHFWV���������3HOYLF�REOLTXLW\��GLVFUHSDQF\�LQ�8P�00�EXW�QRW�
LQ�6,$6�00��ZDV�VHHQ�LQ���VXEMHFWV���������0HDQ�GLVFUHSDQF\�
ZDV������FP����FP�����FP���7KHUH�ZHUH�VLJQL¿FDQW�GLIIHUHQFHV�
between left and right legs in total, femur or tibia.
Discussion and Conclusion: In our study group, leg length 
GLVFUHSDQF\�XS�WR���FP�ZLWK�D�PHDQ�RI�����FP�ZHUH�VHHQ�LQ�����
and this amount of leg length discrepancy were not causing low 
back pain or any disturbance with lower extremities
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STUDY OF THE EFFICACY OF PARASPINOUS BLOCK IN 
THE TREATMENT OF THE LOW BACK PAIN
Rocha I.D.D., Imamura M., Bollinger R., Matsubayhi S., Neto 
R.B., Kobayashi R., Chen J., Hsing W.
Dept. of Orthopedics and Traumatology, University Sao Paulo 
School of Medicine, Sao Paulo; Brazil

Introduction: Patients with more than three months of back pain 
DUH�FODVVL¿HG�DV�FKURQLF� ORZ�EDFN�SDLQ�SDWLHQWV��3UHYDOHQFH� LV�
HVWLPDWHG�DURXQG��������DQG�DUH�UHVSRQVLEOH� IRU�����RI� WRWDO�
medical costs related to this pathology. Currently there are several 
W\SHV�RI�WUHDWPHQW�IRU�FKURQLF�QRQVSHFL¿F�ORZ�EDFN�SDLQ��EXW�WKHUH�
is still little knowledge about the mechanisms involved in chronic 
SDLQ�PDLQWHQDQFH�DQG�DPSOL¿FDWLRQ��5HFHQWO\��WKH�GHYHORSPHQW�
of new diagnostic methods for clinical research on central 
sensitization provided new insights for better understanding of 
the pathophysiology of chronic pain. Thus, therapeutic measures 
aimed to modulate the central nervous system, rather than those 
WKDW�RQO\�LQWHUIHUH�ZLWK�LQÀDPPDWRU\�SDWKZD\V��PD\�EH�HIIHFWLYH�
in chronic pain management.
Purpose: Overlooking the lack of literature, this study aims to 
evaluate the analgesic effect of spinal segmental desensitization 
performed by a paraspinous block in association with a 
rehabilitation program focused on the treatment of patients with 
FKURQLF� QRQVSHFL¿F� ORZ� EDFN� SDLQ� DQG� GHWHUPLQH� LWV� HIIHFW� RQ�
function and quality of life of these patients.
Study Design: This is a prospective, randomized, double-blind, 
placebo-controlled study.
Patient Sample:� )RUW\�¿YH� SDWLHQWV� GLDJQRVHG� ZLWK� FKURQLF�
QRQVSHFL¿F�ORZ�EDFN�SDLQ�
Main Outcome Measures: The improvement in pain, function 
of the lumbar spine and quality of life was analyzed using the 
9$6� VFDOH�� 5RODQG�0RUULV� 'LVDELOLW\� 4XHVWLRQQDLUH� DQG� 6)����
respectively.
Methods: Patients after the initial screening were randomly 
DOORFDWHG� LQWR� WZR�JURXSV�� ,Q� WKH� ¿UVW� JURXS� �$�JURXS�� SDWLHQWV�
underwent paraspinous blocks once a week for three consecutive 
weeks in the levels affected by the pain, they received simple 
DQDOJHVLFV� �DFHWDPLQRSKHQ� XS� WR� �� J�GD\�� DQG� D� WKHUDSHXWLF�
exercises conduct guidance for the lumbar spine. In the second 
group (B group) patients underwent control intervention. This 
intervention was performed by placing the tip of a paper clip 
with a little pressure in the same places where the paraspinous 
block would be performed, simulating the entry of a needle, 
also performed once a week for three consecutive weeks. 
Patients also received simple analgesics and guidance for 
performing therapeutic exercises of the lumbar spine. Patients 
ZHUH� DVVHVVHG� XVLQJ� 5RODQG�0RUULV� 'LVDELOLW\� 4XHVWLRQQDLUH��
VAS and SF-36 scales. The evaluation times were: before the 
LQWHUYHQWLRQ����ZHHN�DIWHU�WKH�ODVW�LQWHUYHQWLRQ�DQG���PRQWKV�DIWHU�
the last intervention. 
Results: There was an improvement in VAS of group A 
(paraspinous block) compared to baseline measures at one 
week and at three months after the intervention (p = 0.03), 
however in group B (placebo) improvement was not observed (p 
 ��������&KDUW�����:H�DOVR�REVHUYHG�DQ�LPSURYHPHQW�LQ�5RODQG�
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Aim: 7KLV�UHYLHZ�DLPHG�WR�LQYHVWLJDWH�WKH�FRUH�LVVXHV�µHI¿FDF\¶��
µXWLOLW\¶�DQG� µFRVW�HIIHFWLYHQHVV¶�RI�PXOWLGLVFLSOLQDU\� WUHDWPHQW� IRU�
chronic LBP by a systematic review of the literature. 
Materials and Methods: PubMed, Web of Science, Medline and 
WKH� &RFKUDQH� /LEUDU\� ZHUH� VHDUFKHG� IRU� DUWLFOHV� RQ� µHI¿FDF\¶��
µXWLOLW\¶�DQG�µFRVW�HIIHFWLYHQHVV¶�SXEOLVKHG�EHWZHHQ�-DQXDU\������
DQG� -DQXDU\� ������ 6HOHFWLRQ� FULWHULD� LQFOXGHG�� ��� UDQGRPL]HG�
FRQWUROOHG�WULDOV��5&7V��DQG�V\VWHPDWLF�UHYLHZV��65V������DGXOWV�
ZLWK� FKURQLF�� QRQ�VSHFL¿F� /%3�� DQG� ��� D� FOLQLFDOO\� UHOHYDQW�
RXWFRPH� OLNH� SDLQ�� GLVDELOLW\�� RU� UHWXUQ� WR� ZRUN�� 7KH� *5$'(�
approach was used to determine the quality of evidence. 
Results: Nine SRs and three RCTs, prior not included in a SR, 
PHW� WKH� VHOHFWLRQ� FULWHULD� IRU� µHI¿FDF\¶�� RQH�65� DQG� WZR�5&7V�
IRU� µFRVW�HIIHFWLYHQHVV¶�� )RU� µXWLOLW\¶�� QR� SXEOLFDWLRQ� FRXOG� EH�
LGHQWL¿HG��0XOWLGLVFLSOLQDU\�WUHDWPHQW�IRU�FKURQLF�/%3�ZDV�IRXQG�
WR�EH�PRUH�HI¿FDFLRXV�LQ�UHGXFLQJ�GLVDELOLW\�DQG�QXPEHU�RI�VLFN�
leave days than usual care or no treatment/ waiting list controls in 
the long term. Furthermore, there is moderate body of evidence 
WKDW�PXOWLGLVFLSOLQDU\�WUHDWPHQW�LV�HTXDOO\�HI¿FDFLRXV�LQ�OHVVHQLQJ�
disability, but more cost-effective than surgery or usual care in 
reducing costs of treatment and work absenteeism. 
Conclusion: 0XOWLGLVFLSOLQDU\� WUHDWPHQW� LV� DQ� HI¿FDFLRXV� DQG�
cost-saving alternative to surgery or usual care for patients with 
chronic LBP. Furthermore, multidisciplinary treatments help 
SDWLHQWV�WR�DFWLYHO\�FRSH�ZLWK�GLI¿FXOW�KHDOWK�RU�OLIH�VLWXDWLRQV�DQG�
are rarely accompanied by complications that require revision 
surgery. This should be taken into consideration when advising 
patients with chronic LBP on treatment options available. 
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ASSESSING THORACOLUMBAR KYPHOSIS IN ACHONDRO-
PLASTIC CHILDREN
Pieters L.1, Pruijs H.2, Castelein R.2 1

1Dept. of Neurosurgery, Leiden University Medical Centre, 
Leiden; 2Dept. of Orthopaedics, University Medical Centre 
Utrecht, Utrecht, the Netherlands

Introduction/Aim: Achondroplasia is the most common form of 
KXPDQ�GZDU¿VP�ZLWK�GLVSURSRUWLRQDWH�VKRUW�OLPEV��7KH�VSLQDO�FDQDO�LV�
narrow throughout duet o short pedicles and a smaal interpediculate 
distance. This narrowing increases the chance of compression on the 
spinal cord or cauda equina. Literature claims that achondroplasia 
is characteristically accompanied by kyphosis at the thoracolumbar 
junction (TLK). In combination with the narrow spinal canal, this kyphosis 
can easily result in compression of the medulla. In the developing/
maturing spine special attention has tot be given to the threat of this 
deformity. A protocol was designed to avoid thoracolumbar kyphosis in 
young children and the outcome of the treatment is presented. 
Methods: ,Q�WKH�RUWKRSDHGLF�GHSDUWPHQW�RI�WKH�80&8�D�GDWDEDVH�RI�
����DFKRQGURSODVWLF� FKLOGUHQ�ZDV�DVVHPEOHG��)ROORZ�XS�RI� FKLOGUHQ�
treated according to a protocol preventing or treating thoracolumbar 
scoliosis was performed. Fluoroscopy and clinical features were 
reported. The angle of the kyphosis was determined using the Cobb 
method and the radiological signs of achondroplasia were scored. 
Results: ����RI�SDWLHQWV�KDG�D� WKRUDFROXPEDU�N\SKRVLV�� ,Q�����RI�
WKHVH�SDWLHQWV�N\SKRVLV�UHVROYHG�FRPSOHWHO\�ZLWKRXW�LQWHUYHQWLRQ�����
of patients had such degree of kyphosis that a brace was prescribed, 
which resolved the kyphosis.  In the other patients the kyphosis was 
moderate, no brace was prescribed, but in the ongoing follow up, 
kyphosis was still present. 
Discussion: Most patients in whom the kyphosis resolved without 
intervention were at or below the age of 5. In these patients, the angle 
of the kyphosis was below the mean angle of the total population. This 
suggests that if thoracolumbar kyphosis persists after a certain age 
or if the angle of the kyphosis is large, treatment must be considered. 
Conclusion: Thoracolumbar kyphosis is a serious problem for the 
achondroplastic patient. The results of this study suggest that giving 
attention to this problem at a very young age is rewarding. 
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COMPARISON OF MANUAL AND OFFICEPACS-BASED 
DIGITAL METHODS FOR COBB ANGLE MEASUREMENTS IN 
PATIENTS WITH SPINAL DEFORMITY
Lieberman I.H.1, Sparks J.2, Ohnmeiss D.D.2 2,
Guyer R.D.3, Zigler J.E.3

1Scoliosis and Spine Tumor Center, Texas Back Institute 
Research Foundation, Plano; 2Dept. of Research, Texas Back 
Institute Research Foundation, Plano; 3Dept. of Surgery, Texas 
Back Institute Research Foundation, Plano, USA

Introduction/Aim: As use of electronic imaging systems 
such as OFFICEPACS (Merge Healthcare, Chicago, IL) for 
making and evaluating spinal radiographs increases, reliability 
of measurements from such systems should be investigated. 
A few studies have compared manual to digital radiographic 
PHDVXUHPHQWV� LQ� VFROLRVLV� SDWLHQWV�� KRZHYHU�� WKHVH� LQYROYHG�
specialized software not commonly used. The purpose of 
this study was to investigate the repeatability of Cobb angle 
measurements in spinal deformity patients using manual and 
OFFICEPACS methods.
Methods: Twenty patients with spinal deformity were randomly 
VHOHFWHG�� ,PDJHV� ZHUH� GHLGHQWL¿HG� DQG� PDGH� DYDLODEOH�
WR� HYDOXDWRUV� LQ� WUDGLWLRQDO� ¿OP� [�UD\� IRUPDW� �PHDVXUH� ZLWK�
goniometer) and digitally on the OFFICEPACS system (using 
the Cobb angle tool). Each of the 5 evaluators were blinded to 
the others’ scores. Repeatability for each method, as well as 
between methods, was evaluated using intraclass correlation 
FRHI¿FLHQWV��,&&����$�VLQJOH�VDPSOH�W�WHVW�ZDV�XVHG�WR�GHWHUPLQH�
if the absolute value of differences between sets of intra-evaluator 
PHDVXUHPHQWV�ZHUH�VLJQL¿FDQWO\�GLIIHUHQW�IURP������UHSUHVHQWLQJ�
perfect agreement).
Results: Inter-evaluator ICC was high for both for techniques at 
������IRU�FRPSXWHUL]HG�DQG�������IRU�PDQXDO��,&&�IRU�GLJLWDO�YV��
PDQXDO�PHDVXUHPHQWV�UDQJHG�IURP�������WR�������IRU�LQGLYLGXDO�
evaluators. Mean absolute values of differences between digital 
DQG�PDQXDO�PHDVXUHPHQWV�IRU�HDFK�HYDOXDWRU�ZHUH�VLJQL¿FDQWO\�
JUHDWHU� WKDQ����UDQJLQJ�IURP�����WR�����GHJUHHV��7KHUH�ZDV�QR�
systematic tendency to consistently score higher (or lower) with 
either method.
Discussion: Inter-evaluator ICCs for both methods were high, 
with the digital value being slightly greater. Intra-evaluator ICC for 
the two methods was also high. However, differences between 
VHWV�RI�VFRUHV�ZHUH�VLJQL¿FDQWO\�JUHDWHU�WKDQ���IRU�DOO�HYDOXDWRUV��
LQGLFDWLQJ�ODFN�RI�DJUHHPHQW�RQ�VSHFL¿F�YDOXHV�
Conclusion: There was high correlation between digital and 
PDQXDO� PHDVXUHPHQWV�� KRZHYHU�� ZKHQ� WKH� VDPH� HYDOXDWRU�
measured the same image, there was often several degrees 
difference between digital vs. manual values. This was consistent 
for all evaluators.
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A SYSTEMATIC REVIEW ON MULTIDISCIPLINARY 
TREATMENT FOR CHRONIC LOW BACK PAIN: EFFICACY, 
UTILITY AND COST-EFFECTIVNESS
Rolli Salathé C.1, Melloh M.2, Elfering A.1

1Institute of Psychology, University of Bern, Berne, Switzerland; 
2

Dunedin School of Medicine, University of Otago, Dunedin, New 
Zealand

Introduction: Although multidisciplinary treatment is well 
accepted as a treatment option for chronic low back pain (LBP), 
VFLHQWL¿F� HYLGHQFH� LV� LQFRQVLVWHQW�� 6R� IDU�� UHYLHZV� IRFXVHG� RQ�
HI¿FDF\�� KRZHYHU�� VLQFH� KHDOWKFDUH� SURYLGHUV� RIWHQ� UHIXVH� WR�
reimburse the costs for multidisciplinary treatment, reviews need 
to examine cost-effectiveness as well. 
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of pregabalin was obtained by interviewing patients.
Results: $� WRWDO� RI� ��� SDWLHQWV� �PHDQ� DJH� ����� \HDUV� ROG�� ���
PDOH�DQG����IHPDOH��ZHUH�MXGJHG�DV�SKDUPDFRORJLFDO�WUHDWPHQW�
UHVLVWDQW� UDGLFXORSDWK\��$IWHU���ZHHNV� WUHDWPHQW�E\�SUHJDEDOLQ��
�������������DQG������RI� WKHP�ZHUH�FODVVL¿HG� LQWR�HIIHFWLYH��
YHU\� HIIHFWLYH� DQG� QRW� HIIHFWLYH�� UHVSHFWLYHO\�� 3DWLHQWV� RYHU� ���
years olds had a tendency to show more side effects than others.
Discussion: Our study showed the effectiveness of pregabalin 
for treatment-resistant radiculopathy due to LSS. This fact may 
be useful for understanding of the patho-mechanism of painful 
radiculopathy.
Conclusion: Pregabalin is effective for medication-resistant 
radiculopathy due to LSS.
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ATTENUATION OF ALLODYNIA BY NEUROTROPIN IN A 
FACET ARTHRITIS MODEL: ASSOCIATION WITH INHIBITION 
OF CYTOKINES
Masuda K.1, Yamaguchi T.1,2, Pichika R.1, Lenz M.E.1, Naiki M.2

1

La Jolla, USA; 2Dept. of Bioengineering, Doshisha University, 
Kyoto; 3Nippon Zoki Pharm. Inc., Osaka, Japan

Introduction/Aim: )DFHW�MRLQW�LQÀDPPDWLRQ�KDV�EHHQ�LPSOLFDWHG�
as a major cause of neuropathic back pain. Neurotropin® (NTP), 
D� QRQSURWHLQ� H[WUDFW� LVRODWHG� IURP� LQÀDPHG� VNLQ� RI� UDEELWV�
inoculated with vaccinia virus, is widely used in Japan to treat 
QHXURSDWKLF�SDLQ��2XU�VSHFL¿F�DLP�ZDV�WR�GHWHUPLQH�LI�DOORG\QLD�
in the rat thrombin-induced facet joint arthritis model can be 
PRGL¿HG�E\�173�DQG�WR�LGHQWLI\�173�LQGXFHG�FKDQJHV�LQ�JHQH�
H[SUHVVLRQ�SDWWHUQV�LQ�GRUVDO�URRW�JDQJOLD��'5*V��
Materials and Methods: )HPDOH�6SUDJXH�'DZOH\�UDWV�UHFHLYHG�
DQ� LQWUD�DUWLFXODU� LQMHFWLRQ� RI� ERYLQH� WKURPELQ� ���8���/�� WR� WKH�
/����IDFHW�MRLQW��$QLPDOV�UHFHLYHG�GDLO\�LQMHFWLRQV���PO����J�%:��
VT��RI�VDOLQH��Q ����RU�173��Q ����XQWLO�VDFUL¿FH�DW����GD\V��7DFWLOH�
allodynia was assessed weekly using the von Frey test. Gene 
H[SUHVVLRQV� >WXPRU� QHFURVLV� IDFWRU�  (TNF- ��� SURVWDJODQGLQ�
HQGRSHUR[LGH� V\QWKDVH�� �37*6��� DQG� QHUYH� JURZWK� IDFWRU�
�1*)�@�LQ�'5*V�ZHUH�DQDO\]HG�E\�43&5�
Results: ,Q� HDFK� JURXS�� D� VLJQL¿FDQW� GHFUHDVH� RI� ZLWKGUDZDO�
WKUHVKROGV� LQ� WKH� ULJKW� SDZ�ZDV� REVHUYHG� RQ� GD\� ��� �S�������
after thrombin injection. Thresholds in the NTP group were 
VLJQL¿FDQWO\�KLJKHU�WKDQ�WKRVH�RI�WKH�6DOLQH�JURXS�WKURXJKRXW�WKH�
WLPH�FRXUVH��S�������DQG�DW��������DQG����GD\V��S��������173�
VKRZHG� VLJQL¿FDQW� VXSSUHVVLYH� HIIHFWV� RQ�71)� �� 37*6�� DQG�
1*)�H[SUHVVLRQ�LQ�'5*V��S��������DW�PXOWLSOH�OHYHOV��DV�ZHOO�DV�
on the contralateral side.
Discussion: $� VLJQL¿FDQW� DWWHQXDWLRQ� RI� DOORG\QLD� E\� V\VWHPLF�
173�DSSOLFDWLRQ�ZDV�DVVRFLDWHG�ZLWK�GHFUHDVHG�SUR�LQÀDPPDWRU\�
cytokine (TNF- ��� DQG� SDLQ� PDUNHU� �37*6�� DQG� 1*)�� JHQH�
H[SUHVVLRQV�LQ�'5*V��7KH�DQWL�QRFLFHSWLYH�HIIHFWV�RI�173�ZHUH�
previously thought to be mediated by enhancing the descending 
SDLQ� LQKLELWRU\� SDWKZD\�� 2XU� ¿QGLQJV� LQGLFDWH� DQ� DGGLWLRQDO�
possibility of a direct suppressive mechanism in gene expression 
DW�WKH�'5*�OHYHO�IRU�SDLQ�UHGXFWLRQ�LQ�173�DSSOLFDWLRQ�
Conclusion: An attenuation of allodynia by NTP was associated 
ZLWK�PROHFXODU�FKDQJHV�LQ�'5*V��
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RECURRENT LUMBAR DISC HERNIATIONS IN PATIENTS 
TREATED NON-OPERATIVELY: 255 PATIENTS FOLLOWED 
FOR A MINIMUM OF TWO YEARS
Saal J.A., Saal J.S. 
SOAR Physiatry Medical Group, Redwood City, USA

Introduction: Recurrent lumbar disc herniations occur at the 
operative index level. The incidence has been reported to be 
EHWZHHQ� �� DQG� ����� 7R� GDWH� WKHUH� KDV� EHHQ� QR� ODUJH�VFDOH�
analysis of the incidence in the population of patients treated 
non-operatively for their initial disc herniation. 
Material and Methods: ����FRQVHFXWLYHO\�LGHQWL¿HG�SDWLHQWV�ZKR�
were treated for lumbar disc herniation, through a non-operative 
SURJUDP�E\�WKH�DXWKRUV�DW�D�VLQJOH�LQVWLWXWLRQ��ZHUH�LGHQWL¿HG�E\�
a database search of the medical records. 
Patients with MRI documented lumbar disc herniations, with 
corresponding radicular pain in the nerve distribution of the 
LQGH[�GLVF��DQG�D�SRVLWLYH�VWUDLJKW�OHJ�UDLVH�DW�����RU�OHVV�ZHUH�
included in the analysis. Only patients with follow-up of two years 
or more were included. 
7KH� IROORZLQJ� GDWD� ZDV� FROOHFWHG� DQG� DQDO\]HG�� 'DWH� RI�
LQLWLDO� SUHVHQWDWLRQ�� 'DWH� RI� LQLWLDO� 05,�� +LVWRU\� DQG� SK\VLFDO�
H[DPLQDWLRQ� ¿QGLQJV�� 1RQ�RSHUDWLYH� WUHDWPHQW� SODQ�� 'DWH� RI�
V\PSWRP� UHVROXWLRQ�� 'DWHV� RI� IROORZ�XS� GXULQJ� WKH� WZR� \HDU�
SHULRG�� 'DWH� RI� UHFXUUHQW� V\PSWRPV� �LI� SUHVHQW��� +LVWRU\� DQG�
SK\VLFDO� H[DPLQDWLRQ� DW� UH�SUHVHQWDWLRQ�� 'DWH� DQG� ¿QGLQJV� RI�
IROORZ�XS�05,�VFDQV��7UHDWPHQW�SODQ�DQG�RXWFRPH�
Results: 7RWDO�� ���� SDWLHQWV�� 3DWLHQWV� ZLWK� UHFXUUHQW� UDGLFXODU�
symptoms who were found to have an MRI documented recurrent 
+13�DW�WKH�LQGH[�OHYHO�������������3DWLHQWV�UHTXLULQJ�VXUJHU\�LQ�
the follow up group: 0.
Discussion: Recurrent HNP in patients treated for their initial 
event non-operatively is rare. It would appear that spontaneous 
resolution does not favor recurrent herniation. The reasons for 
this phenomenon are unclear, and will require further study. The 
LPSOLFDWLRQV�RI�WKLV�¿QGLQJ�VKRXOG�EH�IDFWRUHG�LQ�ZKHQ�FRXQVHOLQJ�
a patient regarding treatment options. 
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EFFECT OF PREGABALIN FOR PHARMACOLOGICAL 
TREATMENT-RESISTANT RADICULOPATHY DUE TO 
LUMBAR SPINAL-CANAL STENOSIS
Nishida K.1, Maeno K.1, Kakutani K.1, Takada T.1, Zhang Z.1,
Yamamoto J.1, Hirata H.1, Kurakawa T.1, Ozaki T.2, Iguchi T.2,
Kurosaka M.1

1Dept. of Orthopaedic Surgery, Kobe University Graduate School 
of Medicine, Kobe; 2Dept. of Orthopaedic Surgery, Hyogo 
Rehabilitation Center Hospital, Kobe, Japan

Introduction: Pharmacological treatments for painful 
radiculopathy due to lumbar spinal-canal stenosis (LSS) have 
EHHQ� PDLQO\� DGPLQLVWUDWLRQ� RI� 16$,'V� RU� OLPDSURVW�� +RZHYHU��
HIIHFW� RI� WKHVH� WUHDWPHQWV� VRPHWLPHV� LQVXI¿FLHQW�� $OWKRXJK�
SUHJDEDOLQ� LV� UHJDUGHG� DV� ¿UVW� OLQH� WUHDWPHQW� RI� QHXURSDWKLF�
pain, effect of pregabalin for painful radiculopathy due to LSS 
has not been precisely evaluated. The objective of this study 
was to evaluate the effect of pregabalin for medication-resistant 
radiculopathy due to LSS.
Methods: Patients suffering from painful radiculopathy due to 
SUH�GLDJQRVHG�/66��ZKR�WUHDWHG�E\�DGPLQLVWUDWLRQ�RI�DW� OHDVW���
weeks celecoxib and 6 weeks limaprost were enrolled. Among 
WKHP��WKH�SDWLHQWV�ZLWK� LQVXI¿FLHQW�SDLQ�DOOHYLDWLRQ�ZHUH� MXGJHG�
as medication-resistant radiculopathy. The effect of treatment 
EHIRUH� DQG� �� ZHHNV� DIWHU� DGPLQLVWUDWLRQ� RI� SUHJDEDOLQ� ZDV�
evaluated by VAS (visual analog scale/ before administration 
 � ��� SRLQWV��� 9$6� XQGHU� �� SRLQWV�� �� SRLQWV� DQG� RYHU� �� SRLQWV�
ZHUH� FODVVL¿HG� LQWR� HIIHFWLYH�� YHU\� HIIHFWLYH� DQG� QRW�HIIHFWLYH��
respectively. Information regarding side effects of administration 
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onboard datalogger was employed to monitor brace compression. 
%HIRUH� DQG� DIWHU� EUDFH�ZHDULQJ�� D[LDO� 7��PDJQHWLF� UHVRQDQFH�
imaging was obtained. Five independent raters measured cross-
VHFWLRQDO�DUHD�LQ�YLVXDOL]HG�PXVFOH�JURXSV�DW�WKH�/���/��DQG�/��
levels using digitization.  Inter-rater reliability was determined 
E\� LQWUD�FODVV� FRUUHODWLRQ� FRHI¿FLHQW� �,&&� ����� ZKLOH� WZR�ZHHN�
differences in muscle area were assessed by paired t-test (alpha 
= 0.05). All subjects completed a post-brace survey detailing their 
experience.
Results: Over a two week period of brace wearing, subjects 
reported no change to their daily activities and minimal 
GLVFRPIRUW��'DWDORJJHU� GDWD� VXJJHVWHG� WKLV� WHFKQRORJ\� FDQ�EH�
used successfully to assess subject compliance. Inter-rater 
reliability for measuring muscle area was high before (ICC=0.95) 
and after brace wearing (0.94). There was no statistically 
VLJQL¿FDQW�FKDQJH� LQ� WKH�PXVFOH�FURVV�VHFWLRQDO�DUHD� IROORZLQJ�
brace wearing (p>0.05). 
Discussion/Conclusion: Based on the results of this preliminary 
study, it is feasible to proceed with a larger study examining the 
effect of external lumbar bracing on lumbar muscle atrophy in 
subjects with and without low back pain.
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LUMBOSACRAL TRANSITIONAL VERTEBRAE INCREASES 
LUMBAR DEGENERATIVE DISEASE

1, Bauer J.M.2, Gunaratnam B.1, Eubanks J.D.1

1Dept. of Orthopaedics, Case Western Reserve University, 
Cleveland; 2Dept. of Orthopaedics, Vanderbilt University, 
Nashville, USA

Background: Lumbosacral transitions typically occur between 
/�� DQG� 6��� 7KLV� WUDQVLWLRQDO� DUHD� PD\� EH� VKLIWHG� FDXGDG� RU�
cephalad, leading to lumbarization or sacralization.  Lumbosacral 
transitional vertebrae (LSTVs) are known to be associated with 
low back pain. This study aims to characterize the association 
EHWZHHQ�/679�DQG�OXPEDU�GHJHQHUDWLYH�GLVHDVH��/''����
Materials and Methods: Lumbosacral transitions were assessed 
IRU������VNHOHWRQV�LQ�WKH�+DPDQQ�7RGG�2VWHRORJLFDO�&ROOHFWLRQ���
LSTV specimens were assessed for lumbar facet/endplate 
arthrosis and graded from 0 to 4 according to published criteria.   
Comparison was made to a control group from the collection.
Results: 2I������VSLQHV�H[DPLQHG��������������KDG�HYLGHQFH�
RI�/679��2I�WKHVH�������������ZHUH�OXPEDUL]DWLRQV�LQYROYLQJ�6��
DQG�����ZHUH�VDFUDOL]DWLRQV�LQYROYLQJ�HLWKHU�/���������������RU�
DQ� DQRPDORXV� /�� ������ �������� )DFHW� DUWKURVLV� �)$�� LQ� /679�
VSHFLPHQV�ZDV�VLJQL¿FDQWO\�JUHDWHU�WKDQ�FRQWUROV�DW�/679�OHYHO�
�����YV������/��6����S��������WZR�OHYHOV������YV������S���������
WKUHH� OHYHOV� ����� YV� ���� �S��������� DQG� IRXU� OHYHOV� ����� YV��
�����S��������DERYH�WKH�WUDQVLWLRQ��7KH�PHDQ�JUDGH�RI�)$�ZDV�
JUHDWHU� WKDQ�FRQWUROV�DW� WKH�/679� ������YV�������S���������DV�
ZHOO�DV�RQH��������YV��������S���������WZR�������YV�������S���������
DQG� IRXU� OHYHOV� ������YV������ �S����������DERYH� WKH� WUDQVLWLRQ��
'HJHQHUDWLYH� GLVF� GLVHDVH� �'''�� ZDV� SUHVHQW� LQ� ���� DW� WKH�
/679� OHYHO�����������������DQG�����DW� UHVSHFWLYH�FHSKDODG�
OHYHOV���:KLWH�UDFH�DQG�PDOH�JHQGHU�LQFUHDVHG�VHYHULW\�RI�'''�
DQG�)$�FHSKDODG�WR�/679��*HQGHU�GLG�QRW�LQÀXHQFH�SUHYDOHQFH�
or severity of FA.
Discussion: Compared to controls, prevalence and severity 
RI� /''� LQ� /679� VSHFLPHQV� LV� LQFUHDVHG�� � 7KH� DQRPDORXV�
transitional vertebrae may alter the biomechanics of normal 
lumbosacral articulations and change the degenerative cascade 
throughout the contiguous lumbar spine.  Patients with LSTV may 
EH�DW�KLJKHU�ULVN�IRU�/''�DQG�VKRXOG�EH�FRXQVHOHG�DSSURSULDWHO\�����
Conclusion: LSTV is a common variant and is associated with 

LQFUHDVHG�/''��
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THE NERVE ROOT SEDIMENTATION SIGN FOR DIAGNOSIS 
OF LUMBAR SPINAL STENOSIS: RELIABILITY, SENSITIVITY 
AND SPECIFICITY

1, Quint D.2, Gabriel S.2, Haig A.2

1Dept. of Physical Education and Recreation Studies, Mount 
Royal University, Calgary, Canada; 2Dept. of Radiology, 
University of Michigan, Ann Arbor; 3Dept. of Physical Medicine 
and Rehabilitation, University of Michigan, Ann Arbor, USA

Introduction: The nerve root sedimentation sign was recently 
described as a new diagnostic test for lumbar spinal stenosis 
(LSS). However the degree to which this sign is sensitive and 
VSHFL¿F�LQ�GLDJQRVLV�RI�/66�LV�XQNQRZQ��
Methods: This study was a retrospective review of MRI images 
obtained from two studies of LSS. All LSS images were from 
subjects who were either undergoing surgery for LSS, or who 
KDG� /66� FRQ¿UPHG� FOLQLFDOO\� �QHXURJHQLF� FODXGLFDWLRQ�� DQG� RQ�
imaging by a spine specialist. The other images in the study were 
from asymptomatic participants, people with mechanical back 
pain but no LSS and people who were undergoing surgery for 
vascular disease. Three blinded raters independently assessed 
WKH� LPDJHV� WZLFH�HDFK����ZHHNV�EHWZHHQ�UHDGLQJV���$�SRVLWLYH�
VLJQ�ZDV�GH¿QHG�DV�WKH�DEVHQFH�RI�QHUYH�URRW�VHGLPHQWDWLRQ�DW�
the level above or below the level of maximum stenosis. For each 
positive sign, raters also noted whether or not there was room at 
that level for the nerve roots to sediment. 
Results: ,PDJHV� IURP� ���� VXEMHFWV� ZHUH� UHYLHZHG� ���� /66��
47 asymptomatic controls, 30 low back pain and 4 vascular 
disease). Intra-rater reliability for the sign ranged from kappa = 
������ WR� ������� DQG� LQWHU�UDWHU� UHOLDELOLW\� UDQJHG� IURP� ������ WR�
������� 6HQVLWLYLW\� UDQJHG� IURP� ������ WR� ������ DQG� VSHFL¿FLW\�
IURP� ������ WR� ������� 7KH� SRVLWLYH� SUHGLFWLYH� YDOXH�ZDV� �������
$SSUR[LPDWHO\�����RI�WKRVH�UDWHG�DV�SRVLWLYH�VLJQV�ZHUH�WKRXJKW�
to have no sedimentation because the canal was too tight at the 
measured level for sedimentation to occur.  
Conclusion: Both intra-rater and inter-reliability for the 
sedimentation sign were high. The sensitivity of the sign was 
IDLUO\�ORZ��FRUUHFWO\�LGHQWL¿HG�SHRSOH�ZLWK�/66�DSSUR[LPDWHO\�����
RI�WKH�WLPH��6SHFL¿FLW\�ZDV�KLJKHU��FRUUHFWO\�UXOLQJ�RXW�/66�����
of the time. Research is warranted to further examine the validity 
of this sign for diagnosing LSS. 
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THE EFFECT OF LUMBAR BRACING ON BACK MUSCLE 
AREA IN AMBULATORY ASYMPTOMATIC SUBJECTS
Kawchuk G.N.1, Dhillon S.2, Prasad N.3, Carlson V.1, Fowler L.1,
Gabrush B.1, Gibson T.1, McLaren T.1

1Dept. of Physical Therapy, University of Alberta, Edmonton; 
2Dept. of Radiology and Diagnostic Imaging, University of Alberta, 
Edmonton; 3Dept. of Mathematical and Statistical Science, 
University of Alberta, Edmonton, Canada

Introduction: A recent survey suggests that a majority of 
clinicians are reluctant to prescribe lumbar bracing due to a belief 
that bracing causes spinal muscle atrophy. Compared to atrophy 
resulting from complete joint immobilization through rigid casting, 
we hypothesize that non-rigid bracing of the multi-articular 
spine by itself cannot cause muscle atrophy. Given the above, 
our objective was to determine the feasibility of an investigation 
designed to measure changes in muscle area in subjects who 
wear a brace continuously over a two week period. 
Materials and Methods: Five asymptomatic subjects 
volunteered to wear a lumbar brace for two weeks except for 
sleeping and bathing. Braces were constructed of non-elastic 
material that could be tightened through drawstrings to increase 
FRPSUHVVLRQ� �4XLFNGUDZ��$VSHQ�0HGLFDO� 3URGXFWV�� 86$��� �$Q�
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GHJHQHUDWLRQ�� $� VXPPDWHG� GHJHQHUDWLYH� GLVF� GLVHDVH� �'''��
score of the lumbar spine was obtained, representing the global 
severity of disc degeneration. The presence of disc bulge/
extrusion, Schmorl’s nodes, and Modic changes were also 
QRWHG��$W��� \HDUV�PLQLPXP� IROORZ�XS�� FOLQLFDO� DVVHVVPHQW�ZDV�
performed and subject demographics were noted to identify 
the development of LBP and functional outcome status (e.g. 
2VZHVWU\�'LVDELOLW\�,QGH[��
Results: 7KHUH�ZHUH� ���PDOHV� DQG����� IHPDOHV�ZLWK� D�PHDQ�
DJH� DW� 05,� RI� ����� \HDUV� ��6' ����� UDQJH ���������� \HDUV���
Overall presence of disc degeneration, disc space narrowing, 
DQG�GLVF�EXOJH�H[WUXVLRQ�ZDV�QRWHG�LQ���������������DQG�������
RI� LQGLYLGXDOV�� UHVSHFWLYHO\�� 7KH� PHDQ� '''� VFRUH� ZDV� ����
��6' ����� UDQJH ������� 6FKPRUO¶V� QRGHV� DQG� 0RGLF� FKDQJHV�
ZHUH�QRWHG� LQ�������DQG������� UHVSHFWLYHO\��&OLQLFDO� IROORZ�XS�
ZDV�SHUIRUPHG�DW�D�PHDQ�RI�����\HDUV���6' �����UDQJH ���������
\HDUV���7KH�LQFLGHQFH�UDWH�RI�¿UVW�WLPH�/%3�HSLVRGHV�RQ�FOLQLFDO�
IROORZ�XS�ZDV��������7KH�PHDQ�DJH�RI�¿UVW�WLPH�/%3�HSLVRGH�
ZDV� ����� \HDUV� ��6' ����� UDQJH ������ \HDUV��� 5HJUHVVLRQ�
modeling noted that the presence of disc bulge/extrusion (OR: 
������ ����&,������������ DQG� LQFUHDVLQJ� '''� VFRUH� �!�� VFRUH�
25������������&,���������������LQ�SDUWLFXODU�LI�VHJPHQWV�LQYROYHG�
WKH�PLG�OXPEDU�UHJLRQ��GHPRQVWUDWHG�VLJQL¿FDQW�SUHGLFWLYH�XWLOLW\�
IRU�GHYHORSLQJ�¿UVW�WLPH�/%3�HSLVRGH��'''�VFRUH�DQG�GLVF�EXOJH�
extrusion were found predictive to the severity of LBP, greater 
functional disability, and increased frequency of future LBP 
HSLVRGHV��S�������
Conclusions: This large-scale prospective study substantiates 
WKDW�VSLQDO�FKDQJHV�DUH�IRXQG�LQ�DV\PSWRPDWLF�VXEMHFWV�RQ�05,��
however, the “global severity” of disc degeneration on initial MRI 
PD\�EH�SUHGLFWLYH�LQ�WKH�GHYHORSPHQW�RI�¿UVW�WLPH�/%3�HSLVRGHV��
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QUANTITATIVE EVALUATION AND VISUALIZATION OF 
LUMBAR FORAMINAL NERVE ROOT ENTRAPMENT USING 
DIFFUSION TENSOR IMAGING
Kubota G.1, Oikawa Y.1, Ohtori S.1, Orita S.1, Kamoda H.1, Arai G.1,
Ishikawa T.1, Miyagi M.1, Inoue G.1, Suzuki M.1, Sakuma Y.1,
Masuda Y.2, Takahashi K.1

1Dept. of Orthopaedic Surgery, Graduate School of Medicine, 
Chiba University, Chiba; 2Dept. of Radiology, Chiba University 
Hospital, Chiba, Japan

Background: To visualize the lumbar nerve roots and to measure 
their fractional anisotropy (FA) in healthy volunteers and patients 
with lumbar foraminal stenosis using diffusion tensor imaging 
�'7,��DQG�WUDFWRJUDSK\�ZLWK�����WHVOD�PDJQHWLF�UHVRQDQFH��05��
imaging.
Materials and Methods: Eight patients with lumbar foraminal 
VWHQRVLV�XQGHUZHQW�����7�05,��,Q�DOO�VXEMHFWV��'7,�ZDV�SHUIRUPHG�
ZLWK� HFKR�SODQDU� LPDJLQJ� DW� D� %� YDOXH� RI� ���� V�PP��and the 
lumbar nerve roots were visualized with tractography. Mean FA 
YDOXHV�LQ�WKH�OXPEDU�QHUYH�URRWV�ZHUH�TXDQWL¿HG�RQ�'7,�LPDJHV�
Results: In all subjects, the lumbar nerve roots were clearly 
visualized with tractography. In all patients, tractography also 
showed abnormalities such as tract disruption, nerve narrowing, 
and indentation in their course through the foramen. The mean 
)$�RI�SUR[LPDO�QHUYH�URRWV�RQ�WKH�VLGH�RI�HQWUDSPHQW�ZDV�������
���������ZKLFK� LV�VLJQL¿FDQWO\� ORZHU� WKDQ� WKH���������������RQ�
the intact side, and the mean FA of the distal spinal nerve roots 
RQ�WKH�VLGH�RI�HQWUDSPHQW�ZDV����������������VLJQL¿FDQWO\�ORZHU�
WKDQ�WKH���������������VHHQ�RQ�WKH�LQWDFW�VLGH��P����������
Disccusion: The reduction of FA values, indicating that diffusion 
in the tissue had become more isotropic because of edema, in 
ZKLFK� ÀXLG� LV� WUDSSHG� LQ� WKH� WLVVXH�� 7UDFWRJUDSK\� FDQ� SURYLGH�
anatomical information of nerve compression in the foramen, 
which can help surgical planning.
Conclusions:�:H� GHPRQVWUDWHG� WKDW� '7,� DQG� WUDFWRJUDSK\� RI�
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INCIDENCE AND ASSOCIATION OF SPONDYLOLISTHESIS 
AND ADOLSCENT IDIOPATHIC SCOLIOSIS (AIS)
Lehman R.A.1, Lenke L.G.2, Blanke K.2, Kang D.G.1, Transfeldt 
E.E.3, LaBelle H.4, Parent S.4 4, and the Spinal 
Deformity Study Group
1Dept. of Orthopaedic Surgery and Rehabilitation, Walter Reed 
National Military Medical Center, Bethesda; 2Dept. of Orthopaedic 
Surgery, Washington University School of Medicine, St. Louis, 
USA; 3Twin Cities Spine Center, Minneapolis, USA; 4Dept. of 
Surgery, University of Montreal, Montreal, Canada

Introduction/Aim: The association of spondylolisthesis and AIS 
has never been thoroughly evaluated.  Increasingly, patients 
needing fusion for AIS may complain of low back pain, and have 
spondylolisthesis detected on the lateral radiographs. We set out 
to determine the true prevalence of spondylolisthesis and AIS.
Materials and Methods: 8VLQJ� D� SURVSHFWLYH�� PXOWLFHQWHU�
database we analyzed several groups of patients to determine 
the incidence of spondylolisthesis and AIS. Groups included, 
,� ±� $,6� SDWLHQWV� QHHGLQJ� IXVLRQ� �Q ������� ,,� ±� V\PSWRPDWLF�
VSRQG\OROLVWKHVLV� UHTXLULQJ� IXVLRQ� �Q �����DQG� ,,,�DV\PSWRPDWLF�
SDWLHQWV� ZLWK� VSRQG\OROLVWKHVLV� �Q ������ $OO� SUHRSHUDWLYH�
radiographs were evaluated by an independent research 
QXUVH� ZKR� DQDO\]HG� VSHFL¿FDOO\� IRU� WKH� SUHVHQFH� RI� $,6� DQG�
spondylolisthesis.
Results: :H�IRXQG������SDWLHQWV�ZLWK�$,6��RI�ZKLFK������KDG�
adequate radiographs. For this group (Group I), there were 47 
cases with concomitant spondylolisthesis for an incidence (i) of 
�������,Q�*URXS�,,��ZH�KDG�Q ���SDWLHQWV��RQO\����KDG�VFROLRVLV�
radiographs) with symptomatic spondylolisthesis requiring fusion, 
ZH� IRXQG� ��� SDWLHQWV� ZLWK� WUXH� VFROLRVLV� �L �������� DQG� WKRVH�
ZLWK� VFLDWLF� VFROLRVLV� �Q ��� L �������� 7KHUH� ZHUH� ���� SDWLHQWV�
ZLWK�DGHTXDWH�[�UD\V� LQ�*URXS�,,,��ZLWK����KDYLQJ�WUXH�VFROLRVLV�
�L �������DQG����ZLWK�VFLDWLF�VFROLRVLV��L ������
Conclusion: :H�SHUVRQDOO\�HYDOXDWHG�HYHU\�UDGLRJUDSK�RI������
patients using a prospectively, collected database. We found 
the relative prevalence of spondylolisthesis in AIS requiring 
IXVLRQ�ZDV��������7KH�SUHYDOHQFH�RI� VFROLRVLV� LQ� V\PSWRPDWLF�
spondylolisthesis patients requiring arthrodesis surgery was 
������� )RU� DV\PSWRPDWLF� VSRQG\OROLVWKHVLV� SDWLHQWV�� ������ RI�
SDWLHQWV�KDG�FRQFRPLWDQW�VFROLRVLV��'XH�WR�WKH�KLJK�LQFLGHQFH�RI�
scoliosis in patients presenting with spondylolisthesis, evaluation 
for both conditions should be considered.
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BASELINE MRI CHARACTERISTICS IN ASYMPTOMATIC
SUBJECTS AS PREDICTORS FOR FUTURE FIRST-TIME LBP 
EPISODE
Samartzis D.1, Karppinen J.2, Luk K.D.K.1, Cheung K.M.C.1

1Dept. of Orthopaedics & Traumatology, University of Hong Kong, 
Pokfulam, Hong Kong; 2Dept. of Physical and Rehabilitation 
Medicine, University of Oulu, Oulu, Finland

Introduction: Previously, it has been noted that there is no 
SUHGLFWLYH�YDOXH�RI�05,�¿QGLQJV�RI�GHJHQHUDWLYH�FKDQJHV�RI�WKH�
lumbar spine in asymptomatic individuals in the development of 
¿UVW�WLPH�HSLVRGHV�RI�ORZ�EDFN�SDLQ��/%3���,Q�D�SRSXODWLRQ�EDVHG�
FRKRUW�� WKLV�VWXG\�DGGUHVVHG� LI� UDGLRJUDSKLF�¿QGLQJV�RQ�05,� LQ�
asymptomatic individuals are predictive in the development of 
¿UVW�WLPH�HSLVRGHV�RI�/%3�DQG�SDLQ�VHYHULW\�
Methods: A prospective, radiographic and clinical study was 
SHUIRUPHG�RI�����DV\PSWRPDWLF�LQGLYLGXDOV�RI�6RXWKHUQ�&KLQHVH�
origin with no previous history of LBP. All subjects underwent 
sagittal MRI assessment of the lumbar spine. Assessment of disc 
degeneration was based on the Schneiderman et al radiographic
criteria to determine the presence, extent, and severity of disc 
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do not seek information regarding functional limitations due to 
OXPEDU�VWLIIQHVV��7KH�/6',�LV�D�YDOLGDWHG�RXWFRPH�TXHVWLRQQDLUH�
WR�VSHFL¿FDOO\�DVVHVV�IXQFWLRQDO�LPSDFWV�RI�OXPEDU�VSLQH�VWLIIQHVV��
1RUPDWLYH�GDWD�IRU�WKH�/6',�KDYH�QRW�EHHQ�UHSRUWHG���
Materials and Methods: 7KH�/6',�DQG�656����ZHUH�FRPSOHWHG�
by normal adult volunteers. Exclusion criteria included prior 
spine surgery, back pain, scoliosis, traumatic spine injury, 
cancer, neurological disease, extremity amputation, or hip or 
NQHH�VXUJHU\��&RUUHODWLRQV�RI�/6',�VFRUHV�ZLWK�DJH�DQG�656����
subscales were calculated.
Results: ����YROXQWHHUV�FRPSOHWHG� WKH�/6',�DQG� WKH�656�����
0HDQ� DJH� RI� WKH� FRKRUW� ZDV� ����� \HDUV� �UDQJH� ��������0HDQ�
/6',�VFRUHV�ZHUH��������������PD[LPXP�VFRUH� �������7KHUH�ZDV�
D�VWDWLVWLFDOO\�VLJQL¿FDQW�FRUUHODWLRQ�EHWZHHQ�LQFUHDVLQJ�DJH�DQG�
/6',�VFRUHV��U �����S� ���������DV�ZHOO�DV�EHWZHHQ�/6',�VFRUHV�
DQG�656����SDLQ�DQG�IXQFWLRQ�VXEVFDOHV��U �����U �����S�������
for both).
Conclusions: Limitations due to lumbar spine stiffness were 
ORZ� DPRQJ� DV\PSWRPDWLF� YROXQWHHUV�� $� VWDWLVWLFDOO\� VLJQL¿FDQW�
UHODWLRQVKLS� ZDV� QRWHG� EHWZHHQ� ZRUVHQLQJ� /6',� VFRUHV� DQG�
DGYDQFLQJ� DJH�� &RUUHODWLRQV� EHWZHHQ� /6',� DQG� 656���� SDLQ�
and function subscales suggest that functional limitations due 
to lumbar stiffness occur in tandem with limitations from pain. 
1RUPDWLYH�GDWD�IRU�WKH�/6',�ZLOO�FRPSOHPHQW�RQJRLQJ�IXQFWLRQDO�
outcome measurements related to spinal stiffness following 
spinal arthrodesis.
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NAVIGATED TRANSPEDICULAR DRILLING SIGNIFICANTLY 
REDUCES RADIATION DOSES
Hart R., Komzák M., Okál F., Bárta R.
Dept. of Orthopaedics and Traumatology, General Hospital, 
Znojmo, Czech Republic

Introduction: The purpose of this prospective study was to compare 
a computer-assisted navigation to a conventional procedure in order 
to assess if it is possible to reduce radiation exposure while preserving 
accuracy of screw placement. 
Patients and Methods: 7KH�¿UVW� ÄFRQYHQWLRQDO³�JURXS�FRQVLVWHG�RI�
���SDWLHQWV������VHJPHQWV�RI�OXPEDO�VSLQH�ZHUH�VWDELOL]HG�RQ�DYHUDJH��
6FUHZV� ZHUH� LQVHUWHG� WUDQVSHGLFXODUO\� XQGHU� LPDJH� LQWHQVL¿HU�
JXLGDQFH��,Q�WKH�VHFRQG�ÄQDYLJDWHG³�JURXS�RI����SDWLHQWV��VWDELOL]DWLRQ�
RI�����VHJPHQWV�ZDV�SHUIRUPHG�RQ�DYHUDJH��$�&7�IUHH�ÀXRURVFRSLF�
�'� VSLQDO� QDYLJDWLRQ� V\VWHP� �9HFWRU9LVLRQ�� %UDLQ� /$%�� *HUPDQ\��
was used intraoperatively. It combines image-guided surgery with 
&�DUP�ÀXRURVFRS\��)RU�HDFK�VXUJHU\��QDYLJDWHG�RU�QRW���WKH�LUUDGLDWLRQ�
duration was recorded. The irradiation duration was collected from the 
;�UD\�LPDJH�LQWHQVL¿HU��,Q�ERWK�JURXSV�WKH�VFUHZ�SRVLWLRQLQJ�DFFXUDF\�
was controlled intra- and postoperatively according to Learch’s, 

Açikba ’s, and Whitecloud’s methods in AP and lateral images.
Results: The irradiation duration calculated to one vertebra (two 
VFUHZV��ZDV�VLJQL¿FDQWO\�VKRUWHU�LQ�WKH�VHFRQG��QDYLJDWHG��JURXS������
V��WKDQ�LQ�WKH�¿UVW��FRQYHQWLRQDO��JURXS�������V���7KH�PHDQ�GXUDWLRQ�
RI�GDWD�UHJLVWUDWLRQ�ZDV�����PLQXWHV��UDQJH����WR����PLQXWHV���5DWLR�
according to Açikba ¶V�FDOFXODWLRQ�PHWKRG�UHÀHFWLQJ�WKH�DFFXUDF\�RI�
VFUHZ�SODFHPHQW�ZDV�PHDQO\����� ���UDQJH���������������LQ�WKH�¿UVW�
�FRQYHQWLRQDO��JURXS�DQG����� ���UDQJH���������������LQ�WKH�VHFRQG�
�QDYLJDWHG��JURXS��ZLWKRXW�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH��S�����������
Discussion: Navigation facilitates the surgical act enabling to 
acquire the right direction of drilling after obtaining only an AP image 
and a lateral image at the beginning of the instrumentation for data 
UHJLVWUDWLRQ��SURORQJDWLRQ�RI�WKH�VXUJHU\�WLPH�LV�LUUHOHYDQW��
Conclusions: Navigation allows to keep the same accuracy of 
pedicle screw placement reducing radiation exposure ¼. In multiple 
level vertebral instrumentations this reduction is more pronounced. In 
centers were multiple cases of spine instrumentations are done per 
GD\�WKH�ÄVDYLQJ³�RI�H[SRVXUH�WLPH�FDQ�PRXQW�WR�KRXUV��

human lumbar nerves can visualize and quantitatively evaluate 
lumbar nerve entrapment with foraminal stenosis. We believe 
WKDW� '7,� LV� D� SRWHQWLDO� WRRO� IRU� WKH� GLDJQRVLV� RI� OXPEDU� QHUYH�
entrapment.
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THE ROLE OF SPINAL MANIPULATION AND EPIDUARAL 
STEROID IN THE MANAGEMENT OF COCCYDINIA
Hagembe P.F.
Dept. of Orthopaedics, The Aga Khan University Hospital, 
Nairobi, Kenya and Connecticut, USA

Introduction/Aim: Coccydinia a painful coccygeal condition has 
been a problem diagnosis for a long time. It is a painful condition 
of the coccyx that is associated with the variety of aetiologies. It 
is a problem that eluded contemporary management methods.
This study was a prospective review to try and establish the 
role of spinal epidural manipulation and epidural injection in the 
management of the coccydinia.
Materials and Methods: 46 patients aged 39 men and 67 
ZRPHQ�ZHUH� UHFUXLWHG��2I� WKH���� IHPDOHV���RI�KDG� IUDFWXUH�RI�
coccyx.  The patients were then randomly divided into two groups 
A and B, where A was treated with conventional physiotherapy 
and hydrotherapy including analgesics, group B was treated 
differently and there treatment included apart from analgesics 
physiotherapy and hydrotherapy and spinal manipulations and 
epidural steroid injection. Both groups were then followed up.
Results: 7KH�6WDWLVWLFDO�DQDO\VLV�RI�WKH�¿QDO�UHVXOWV�GHPRQVWUDWHG�
WKDW� ���� RXW� RI� SDWLHQWV� UHFRYHUHG� ZLWK� HSLGXUDO� LQMHFWLRQ�
recovered much faster within three weeks with a VAS scale of 
9 compared to those without the effect of hydrocortisone who 
recovered at 6 weeks with VAS Score of 9. 
Discussions: ,Q� VXPPDU\� WKHUH� ZDV� D� VLJQL¿FDQW� VWDWLVWLFDO�
GLIIHUHQFH�3������2EVHUYDWLRQ�ZLOO�VWLPXODWH�RWKHUV�WR�ORRN�DW�WKLV�
modality as form of treatment in recurrent and stubborn cases of 
coccydinia.
Conclusion: This study clearly demonstrates that there is a 
role for hydrocortisone in cases of recurrent and persistent 
FRFF\GLQLD�RI�DQ\�FRXUVH�EHIRUH�FRQVLGHULQJ�VXUJHU\�DV�D�¿QDO�
line of treatment. Further research is highly recommended in 
establishing this promising method of this irksome condition of 
coccydinia.
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SELF REPORTED FUNCTIONAL LIMITATIONS DUE TO 
LUMBAR STIFFNESS CORRELATE WITH AGE AND SRS-22 
SCORES AMONG ASYMPTOMATIC VOLUNTEERS 
Hart R.A.1, Mummaneni P.V.2, Line B.8; Shaffrey C.I.3, Smith 
J.S.3 4, Burton D.C. , Akbarnia B.A.6, Mundis 
G.M.6, Lafage V.7, Schwab F.7, Ames C.P.2, Bess S.8, Wood K.B.9;

8

1Dept of Orthopaedic Surgery, Oregon Health Sciences University, 
Portland; 2Dept. of Neurosurgery, University of California, San 
Francisco, San Francisco; 3Dept. of Neurosurgery, University of 
Virginia, Charlottesville; 4Dept. of Orthopaedic Surgery, Hospital 
for Special Surgery, New York; Dept. of Orthopaedic Surgery, 
University of Kansas Medical Center, Kansas City; 6Dept. of 
Orthopaedic Surgery, San Diego Center for Spinal Disorders, 
La Jolla; 7Dept. of Orthopaedic Surgery, NYU Hospital for Joint 
Diseases, New York; 8Dept. of Orthopaedic Surgery, Rocky 
Mountain Hospital for Children, Denver; 9Orthopaedic Surgery, 
Massachusetts General Hospital, Boston, USA

Introduction: Spine outcomes research has primarily assessed 
SURSRVHG�EHQH¿WV�RI�VXUJHU\�LQFOXGLQJ�LPSDFWV�RI�SDLQ��IXQFWLRQ��
DQG� GHIRUPLW\�� 9DOLGDWHG� RXWFRPHV� WRROV� VXFK� DV� WKH� 656����
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main objective of this review was to perform a metaanalysis of 
all systematic reviews, randomized clinical trials and prospective 
FRKRUW�VHULHV�WR�TXDQWLI\�WKH�HIIHFWLYHQHVV�RI�,3'V�DQG�WR�HYDOXDWH�
the potential side-effects.
Methods:�'DWD�IURP�DOO�VWXGLHV�SURVSHFWLYHO\�GHVFULELQJ�FOLQLFDO�
results based on validated outcome scales and reporting 
FRPSOLFDWLRQV� RI� WUHDWPHQW� RI� SDWLHQWV� ZLWK� ,1&� ZLWK� ,3'�
SODFHPHQW��:H�VHDUFKHG�0('/,1(��(0%$6(��:HE�RI�6FLHQFH��
Cochrane (CENTRAL), CINAHL, Academic Search Premier, 
6FLHQFH�'LUHFW�XS�WR�-XO\�������6WXGLHV�GHVFULELQJ�SDWLHQWV�ZLWK�
INC caused by lumbar stenosis, reporting complication rate and 
reporting based on validated outcome scores, were eligible. 
6WXGLHV�ZLWK�RQO\�LQVWUXPHQWHG�,3'�UHVXOWV�ZHUH�H[FOXGHG�
Results:� (OHYHQ� VWXGLHV� HOLJLEOH� VWXGLHV� ZHUH� LGHQWL¿HG�� 7ZR�
independently RCTs and eight prospective cohorts were 
DYDLODEOH��,Q�WRWDO�����SDWLHQWV�ZHUH�WUHDWHG�ZLWK�,3'V��$OO�VWXGLHV�
showed improvement in validated outcome scores after six weeks 
and one year. Pooled data based on the Zurich Claudication 
4XHVWLRQQDLUH�RI�WKH�5&7V�ZHUH�PRUH�LQ�IDYRU�RI�,3'�WUHDWPHQW�
FRPSDUHG�ZLWK�FRQVHUYDWLYH�WUHDWPHQW��SRROHG�HVWLPDWH�������6'�
������������ 6WDWLVWLFDO� KHWHURJHQHLW\� DIWHU� SRROHG� GDWD�ZDV� ORZ�
�,�VTXDUHG������S ��������2YHUDOO�FRPSOLFDWLRQ�UDWH�ZDV����
Conclusion: As the evidence is relatively low and the costs 
are high, more thorough (cost-) effectiveness studies should be 
performed before worldwide implementation is introduced.
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SPINOUS PROCESS SPLITTING OPEN PEDICLE SCREW 
FUSION REDUCES LOW BACK DISCOMFORT COMPARED 
TO THE CONVENTIONAL OPEN TECHNIQUE OVER ONE 
YEAR AFTER LUMBAR SURGERY
Mori E.1, Okada S.2

1Dept. of Orthopaedic Surgery, Spinal Injuries Center, Iizuka; 
2Dept.of Orthopaedic Surgery, Kyushu University, Fukuoka, 
Japan

Background: The conventional open pedicle screw fusion 
(PSF) requires an extensive detachment of the paraspinal 
muscle, which can cause muscle injury and lead to “approach-
related morbidity.” The spinous process-splitting (SPS) 
approach for decompression, unilateral laminotomy for bilateral 
decompression, and the Wiltse approach for pedicle screw 
insertion are considered to be less invasive to the paraspinal 
musculature. We investigated whether SPS open PSF combined 
with the abovementioned techniques attenuates the paraspinal 
muscle damage and provides better clinical results, including an 
alleviation in the low back discomfort, compared to conventional 
open PSF.
Materials and Methods: We studied 53 patients who 
underwent single-level PSF for the treatment of degenerative 
VSRQG\OROLVWKHVLV� ���� SDWLHQWV� XQGHUZHQW� 636� RSHQ� 36)�
DQG� WKH� RWKHU� ��� XQGHUZHQW� WKH� FRQYHQWLRQDO� RSHQ� 36)���
The clinical outcomes were assessed using the Japanese 
Orthopedic Association (JOA) score, the Roland-Morris disability 
TXHVWLRQQDLUH��5'4���DQG�WKH�YLVXDO�DQDORJ�VFDOH��9$6��IRU�ORZ�
back pain and low back discomfort (heavy feeling or stiffness). 
3RVWRSHUDWLYH� PXOWL¿GXV� �0)�� DWURSK\� DQG� 7��ZHLJKWHG� VLJQDO�
intensity of the MF were evaluated using MRI. Follow-up 
H[DPLQDWLRQV�ZHUH�SHUIRUPHG�DW���DQG���\HDUV�DIWHU�WKH�VXUJHU\�
Results: The VAS score for low back pain and discomfort in the 
636� RSHQ� 36)� JURXS� ZDV� VLJQL¿FDQWO\� ORZHU� WKDQ� WKDW� LQ� WKH�
conventional open PSF group after the surgery. The extent of 
0)�DWURSK\�DIWHU�636�RSHQ�36)�ZDV�UHGXFHG�PRUH�VLJQL¿FDQWO\�
than after the conventional open PSF during the follow-up. 
7KH�0)� DWURSK\� UDWLR� ZDV� IRXQG� WR� FRUUHODWH� VLJQL¿FDQWO\� ZLWK�
ORZ�EDFN�GLVFRPIRUW�DW�WKH���\HDU�IROORZ�XS�H[DPLQDWLRQ��7KHUH�
ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH�LQ�WKH�-2$�DQG�5'4�VFRUHV�DQG�LQ�
WKH�FKDQJH�LQ�WKH�7��VLJQDO�LQWHQVLWLHV�RI�WKH�0)�EHWZHHQ�WKH���
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RADIOGRAPHIC AND SURGICAL OUTCOME OF 
PERCUTANEOUS SACROILIAC JOINT FIXATION WITH 
POROUS PLASMA-COATED TRIANGULAR TITANIUM 
IMPLANTS: AN INDEPENDENT REVIEW
Kim J.1, Leonard R.2, Glaser J.1

1Dept. of Orthopaedic Surgery, Medical University South 
Carolina, Charleston; 2Dept. of Orthopaedic Surgery, Alice Peck 
Day Hospital, Lebanon, USA

Aim:�'LDJQRVLV�DQG�WUHDWPHQW�RI�D�G\VIXQFWLRQDO�VDFURLOLDF�MRLQW�
is challenging and controversial.  We reviewed a technique 
involving percutaneous placement of porous plasma-coated 
triangular titanium implants across the sacroiliac joint.
The purpose is to independently review the surgical and 
radiographic results of this procedure.
Patients and Methods:�:H� UHYLHZHG���� FRQVHFXWLYH�SDWLHQWV�
who underwent the procedure by one orthopaedic surgeon. 
The reviewers have no relationship with the patients or with 
WKH� FRPSDQ\� SURGXFLQJ� WKH� LPSODQWV�� ��� SDWLHQWV� XQGHUZHQW�
VDFURLOLDF�¿[DWLRQ EHWZHHQ������������WR���������������PHQ�DQG�
���ZRPHQ��0HDQ�DJH�ZDV������\HDUV�DW�WKH�WLPH�RI�VXUJHU\�����
�����0HDQ� IROORZ�XS� SHULRG�ZDV� �����PRQWKV� �������� ��� RI� ���
SDWLHQWV�KDG�D�PLQLPXP�RI����PRQWKV�RI�IROORZ�XS�All patients had 
pain unresponsive to prolonged nonoperative treatment and had 
complete or near complete pain relief with CT-guided sacroiliac 
injection. Implants produced by SI-Bone Cupertino, California. 
After IRB approval, medical charts, plain radiographs, and CT 
VFDQV�ZHUH� GHLGHQWL¿HG� DQG� UDQGRPL]HG��7KH\�ZHUH� UHYLHZHG�
by investigators not involved with the care of the patients to 
determine the surgical and radiographic outcomes. Radiographic 
outcome consisted of evaluating osseous ingrowth, bone growth 
across the SI, and radiographic complications. 
Results:� ��� SDWLHQWV� H[SUHVVHG� VDWLVIDFWLRQ�� DQG� �� SDWLHQWV�
did not. There were no recorded intraoperative complications. 
Blood loss was negligible. Patients were discharged home 
on postoperative day one. Patients began walking full weight-
EHDULQJ�E\�����ZHHNV����SDWLHQWV������ZHHNV�����SDWLHQWV���DQG�
���ZHHNV����SDWLHQWV���3DLQ�UHOLHI�ZDV�QRWHG�WR�EH�&RPSOHWH�����
SDWLHQWV���([FHOOHQW� ���SDWLHQWV���*RRG����SDWLHQWV���DQG�)DLU� ���
patients). There were 4 patients with postoperative complication. 
7KHVH�ZHUH� LQIHFWHG�KHPDWRPD� ����� /�� QHUYH� URRW� LUULWDWLRQ� E\�
LPSODQW������DQG�/��6��GLVFLWLV������2QH�SDWLHQW�UHTXLUHG�UHYLVLRQ��
2Q� �� PR�� SRVWRS� &7� VFDQ�� ������ SDWLHQWV� KDG� UDGLRJUDSKLF�
evidence of bone ingrowth and bone into or across the SI joint 
ZDV�HYLGHQW�LQ������SDWLHQWV��7KHUH�DOVR�ZDV�OXFHQF\�DURXQG�DW�
OHDVW�RQH�LPSODQW�LQ������SDWLHQWV��
Conclusions: Preliminary results are promising for the use of this 
implant for a carefully selected group of patients with disabling SI 
dysfunction.
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EFFECTIVENESS OF INTERSPINOUS IMPLANT SURGERY 
IN PATIENTS WITH INTERMITTENT NEUROGENIC 
CLAUDICATION: A SYSTEMATIC REVIEW AND META-
ANALYSIS
Moojen W.A.1,2, Arts M.P.2, Bartels R.H.M.A.3, Jacobs W.C.H.1,
Peul W.C.1,2

1Dept. of Neurosurgery, Leiden University Medical Center, 
Leiden; 2Dept. of Neurosurery, Medical Center Haaglanden, 
The Hague; 3Dept. of Neurosurgery, University Medical Center 
Nijmegen, Nijmegen, The Netherlands

Introduction:� 'HVSLWH� DQ� LQFUHDVLQJ� LPSODQWDWLRQ� UDWH� RI�
LQWHUVSLQRXV� SURFHVV� GHFRPSUHVVLRQ� �,3'�� GHYLFHV� LQ� WKH�
WUHDWPHQW�RI�LQWHUPLWWHQW�QHXURJHQLF�FODXGLFDWLRQ��,1&���GH¿QLWLYH�
evidence on the clinical effectiveness of implants is lacking. The 
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Methods: As part of the larger FASTER randomised controlled 
trial, patients were asked pre-operatively to quantify their 
expected improvement in pain and health status at 6 weeks, 
��DQG����PRQWKV�IROORZLQJ�VXUJHU\�XVLQJ�����PP�9$6��DQG�WR�
LQGLFDWH� WKHLU� FRQ¿GHQFH� LQ� DFKLHYLQJ� WKLV� UHVXOW� DQG� DOVR� WKH�
importance of this recovery to them. Patients were then asked 
to rate their satisfaction with the outcome of their surgery each 
SRVW�RSHUDWLYH�UHYLHZ�XVLQJ�����PP�9$6��
Results: Although differences between patients’ expectation 
and achievement were minimal 6 weeks post-operatively, there 
was a clear discrepancy at 6 months and one year, with patient 
H[SHFWDWLRQV�IDU�H[FHHGLQJ�DFKLHYHPHQW��7KHUH�ZHUH�VLJQL¿FDQW�
correlations between failure to achieve expectations and the 
importance patients’ attached to this recovery at each post-
RSHUDWLYH�DVVHVVPHQW��EXW�QRW�ZLWK�WKHLU�FRQ¿GHQFH�LQ�DFKLHYLQJ�
this result. Satisfaction levels remained high despite expectations 
QRW�EHLQJ�PHW��ZLWK�GLVFHFWRP\�SDWLHQWV�EHLQJ�PRUH�VDWLV¿HG�WKDQ�
decompression patients. 
Conclusions: Patients’ preoperative expectations of surgical 
outcome exceed their achievement. The more importance the 
patient attached to a good outcome the bigger their discrepancy 
EHWZHHQ�H[SHFWDWLRQ�DQG�DFKLHYHPHQW��'HVSLWH�WKLV��VDWLVIDFWLRQ�
levels remained high. The impact of unrealistic expectations on 
outcome remains unclear. 
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IMPROVEMENT OF BACK PAIN FOLLOWING LUMBAR 
DECOMPRESSION SURGERY: EVALUATION BY VISUAL 
ANALOGUE SCALE FOR PATIENTS IN MOTION, STANDING 
AND SITTING
Aoki Y., Nakagawa K., Nakajima A., Shibata Y., Sonobe M., 
Ohtori S., Takahashi K.
Dept. of Orthopaedic Surgery, Toho University Sakura Medical 
Center, Sakura, Japan

Introduction: Because the main purpose of lumbar decompression 
surgery is to decompress neural tissues, improvement of sciatic 
pain is expected. However, improvement of back pain, relative to 
that seen for sciatic pain, does not necessarily follow. Recent reports 
have shown the effectiveness of decompression surgery for back 
pain. The purpose of this study was to elucidate what types of back 
pain tend to be relieved by decompression surgery.
Materials and Methods: Thirty-eight consecutive patients with 
lumbar degenerative disease treated by decompression surgery were 
included. Patients were evaluated pre- and post-operatively, using 
WKH�2VZHVWU\�'LVDELOLW\�,QGH[��2',��IRU�IXQFWLRQDO�SDLQ�DVVHVVPHQW�
and a visual analogue scale (VAS) for the subjective assessment 
of back pain. In addition, we used detailed VAS evaluations for low 
EDFN� SDLQ� LQ� WKUHH� GLIIHUHQW� VLWXDWLRQV�� EDFN� SDLQ�ZKLOH� LQ�PRWLRQ��
standing, and sitting.
Results: 2I����SDWLHQWV�����SDWLHQWV�XQGHUZHQW�OXPEDU�GLVFHFWRP\�
IRU�OXPEDU�GLVF�KHUQLDWLRQ��/'+�JURXS���DQG����SDWLHQWV�XQGHUZHQW�
laminoctomy for lumbar spinal stenosis (LSS group). None of the 
SDWLHQWV�KDG�VLJQL¿FDQW�VHJPHQWDO� LQVWDELOLW\��7KH�PHDQ�HYDOXDWLRQ�
VFRUHV��SUH�RSHUDWLYH��SRVW�RSHUDWLYH��ZHUH�WKH�IROORZLQJ��2',��/'+�
JURXS�����������/66�JURXS�����������9$6�VFRUH�IRU�EDFN�SDLQ��/'+�
JURXS�����������/66�JURXS�����������7KH�PHDQ�GHWDLOHG�9$6�VFRUHV�
for back pain in three situations (pre- and post-operative) were as 
IROORZV��/'+�JURXS��LQ�PRWLRQ�����������VWDQGLQJ�����������VLWWLQJ������
�����/66�JURXS��LQ�PRWLRQ�����������VWDQGLQJ�����������VLWWLQJ�����������
All the scores, including detailed VAS scores for back pain, improved 
VLJQL¿FDQWO\� IROORZLQJ� GHFRPSUHVVLRQ� VXUJHU\�� QR� VLJQL¿FDQW�
difference was observed in each score between the two groups. 
Conclusions: All types of back pain evaluated in this study were 
VLJQL¿FDQWO\� LPSURYHG� E\� GHFRPSUHVVLRQ� VXUJHU\� ZLWKRXW� IXVLRQ��
Post-operative improvement of back pain can be expected in 
patients with lumbar spinal stenosis, as well as patients with lumbar 
disc herniation. 

groups during the follow-up.
Conclusions: SPS open PSF was less damaging to the 
SDUDVSLQDO�PXVFOH�DQG�KDG�D�VLJQL¿FDQW�FOLQLFDO�HIIHFW��UHGXFLQJ�
ORZ�EDFN�GLVFRPIRUW�FRPSDUHG�WR�FRQYHQWLRQDO�RSHQ�36)�RYHU���
year after surgery.
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ACCURACY OF INTRAOPERATIVE CT-BASED NAVIGATION 
FOR PLACEMENT OF PERCUTANEOUS PEDICLE SCREWS 
Eck J.C.1, Lange J.1, Street J.2, Lapinsky A.1, Connolly P.1,
DiPaola C.P.1

1Dept. of Orthopedic Surgery, University of Massachusetts, 
Worcester, USA; 2Dept. of Orthopedic Surgery, University of 
British Columbia, Vancouver, Canada 

Background: 3UHYLRXV� VWXGLHV� RQ� ÀXRURVFRSLFDOO\�JXLGHG�
percutaneous pedicle screws have demonstrated a cortical 
EUHDFK� UDWH� RI� DSSUR[LPDWHO\� ����� 7KH� SXUSRVH� RI� WKLV� VWXG\�
was to evaluate the accuracy of an intraoperative CT-based 
navigation system for placement of percutaneous pedicle screws 
in a cadaveric model.
Materials and Methods: Two cadaveric specimens were 
utilized. CT images were obtained using an O-Arm (Medtronic, 
Memphis, TN) and were coupled to the Stealth navigation system 
(Medtronic, Memphis, TN). Computer navigation was used for 
placement of percutaneous pedicle screws. Screws were placed 
ELODWHUDOO\�IURP�7��6��DQG�IURP�7��6��UHVSHFWLYHO\��3RVW�LQVHUWLRQ�
CT scans were obtained. Pedicle breach was assessed and 
FODVVL¿HG�DFFRUGLQJO\��,��QRQH��,,�����PP��,,,������PP��RU�,9��!��
mm) along with direction of breach. 
Results: 7KLUW\�WKRUDFLF�VFUHZV�ZHUH�SODFHG�ZLWK���������PHGLDO�
EUHDFKHV�DQG������������ODWHUDO�EUHDFKHV��DOO�JUDGH�,,,���2XW�RI�
WZHQW\�OXPEDU�WKHUH�ZHUH���PHGLDO�EUHDFKHV�DQG���������ODWHUDO�
breaches (one grade III and one grade IV). Four sacral screws 
were placed without breaches. The real-time computer-aided 
navigation tool (“simulated screw”) was limited in identifying a 
pedicle breach. Manipulation of the surgeon’s hand or driver 
could change the orientation of the navigation tool without 
changing the trajectory of the screw. 
Discussion: The use of CT-based navigation for placement of 
percutaneous pedicle screws appears to be safe for the lumbar 
spine. Thoracic breaches laterally appeared commonly but were 
QRW�IHOW�WR�EH�FOLQLFDOO\�VLJQL¿FDQW��7KH�����UDWH�RI�PHGLDO�WKRUDFLF�
breach was cause for concern. 
Conclusions: Based on the results of this study we cannot 
recommend the use of CT-guided navigation for placement of 
thoracic percutaneous pedicle screws. Further study is warranted 
WR�GH¿QH�WKH�UROHV�DQG�OLPLWV�RI�WKLV�WHFKQRORJ\�DV�IDFWRUV�VXFK�
as body habitus and pedicle morphology may limit its use in 
percutaneous spinal surgery.
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FUNCTION AFTER SPINAL TREATMENT, EXERCISE AND 
REHABILITATION (FASTER): AN EXPLORATION OF PATIENT 
SATISFACTION AND EXPECTATION OF OUTCOME
McGregor A.H.*, Doré C.J.2, Morris T.P.2 on behalf of the FASTER 
team
1Dept. of Surgery & Cancer, Imperial College London, London; 
2MRC Clinical Trials Unit, Aviation House, London, UK

Introduction: This study explores patient’s satisfaction with the 
outcome of their spinal surgery, and their pre-operative expectations 
of outcome. It formed a sub-component of a larger randomised 
controlled trial (FASTER) to determine whether the functional 
outcome spinal surgery could be improved by a programme of 
post-operative rehabilitation and/or an educational booklet. 
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8,9�WLOW�!����ZDV�GHWHFWHG�LQ����SDWLHQWV����������3URJUHVVLRQ�RI�
3$'�LQ�SDWLHQWV�ZLWK�8,9�WLOW�!����ZDV�VLJQL¿FDQWO\�JUHDWHU�WKDQ�
WKDW� LQ� SDWLHQWV� ZLWK� 8,9� WLOW� ����� ������� vs� ������� 3� ��������
3URJUHVVLRQ�RI�3$'�LQ����SDWLHQWV�ZLWK�����\HDUV�ZDV�KLJKHU�WKDQ�
WKDW� LQ�SDWLHQWV�ZLWK�!���\HDUV� �������vs���������3URJUHVVLRQ�
RI� 3$'�ZDV� HTXLYDOHQW� EHWZHHQ� IXVLRQ� OHQJWK� JURXSV�� 8,9� WLOW�
!���� DQG� ���� \HDUV� ZHUH� ULVN� IDFWRUV� LQ� SURJUHVVLRQ� RI� 3$'�
LQ� PXOWLYDULDWH� UHJUHVVLRQ� DQDO\VLV� �3� �������� ,Q� VKRUW� IXVLRQ�
JURXS��SURJUHVVLRQ�UDWH� LQ�SDWLHQWV�ZLWK�8,9�WLOW�!����FRPSDUHG�
WR� SDWLHQWV� ZLWK� 8,9� WLOW� ������ DQG� LQ� SDWLHQWV� ZLWK� ���� \HDUV�
FRPSDUHG� WR�SDWLHQWV�ZLWK�!���\HDUV�ZHUH�VLJQL¿FDQWO\�JUHDWHU�
�������vs�������3��������������vs�������3��������UHVSHFWLYHO\���
,Q�ORQJ�IXVLRQ�JURXS��8,9�SDUDPHWHUV��WLOW�WUDQVODWLRQ�EHORZ�DSH[��
DQG�DJH�KDG�QR�UHODWLRQVKLS�ZLWK�SURJUHVVLRQ�RI�3$'�
Conclusions: One third of patients treated with fusion 
ZLWKRXW�FRUUHFWLRQ�VKRZHG�8,9� WLOW�!����DVVRFLDWHG�ZLWK�������
SURJUHVVLRQ�UDWH�RI�3$'��,Q�WKH�VKRUW�IXVLRQ�JURXS��SDWLHQWV�ZLWK�
���� \HDUV� GHPRQVWUDWHG� KLJKHU� SURJUHVVLRQ� UDWH�� 7KHUHIRUH��
in the case of short fusion in patients less than 70 years, this 
procedure is unfavorable.
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PATHOMECHANISM OF NEUROLOGICAL SYMPTOMS 
ASSOCIATED WITH OSTEOPORIC VERTEBRAL FRACTURES
Oda I., Fujiya M., Murota E., Takeuchi H., Oshima S.
Hokkaido Orthopaedic Memorial Hospital, Sapporo, Japan

Introduction: To select appropriate surgical procedures, 
pathomechanism of neurological symptoms caused by 
osteoporotic vertebral fractures is important. The purpose of this 
study was to investigate the causes of neurological symptoms 
associated with osteoporotic vertebral fractures.
Materials and Methods:�$� WRWDO�RI����SDWLHQWV�ZKR�XQGHUZHQW�
surgeries because of neurological symptoms associated with 
osteoporotic vertebral fractures were reviewed. There were 
��� IHPDOH� DQG� ���PDOH� SDWLHQWV� ZLWK� DQ� DYHUDJH� DJH� RI� �����
\HDUV�� ,QWUDRSHUDWLYH� ¿QGLQJV�� QHXURORJLFDO� DQG� UDGLRJUDSKLF�
examinations were reviewed. Neurological symptoms were 
categorized into myelopathy, cauda equina syndrome, and 
radiculopathy. Also, causes of neurological symptoms were 
FODVVL¿HG�LQWR�WZR�W\SHV�LQFOXGLQJ�³&RPSUHVVLRQ´�DQG�³,QVWDELOLW\´��
&RPSUHVVLRQ� W\SH�ZDV�GH¿QHG�DV�QHXURORJLFDO�V\PSWRPV�ZLWK�
neural compression on the MRIs, and the symptoms did not 
LPSURYH�E\�SUHRSHUDWLYH�EHG�UHVW��,QVWDELOLW\�W\SH�ZDV�GH¿HG�DV�
QHXURORJLFDO�GH¿FLW�ZLWK�VOLJKW�RU�QR�QHXUDO�FRPSUHVVLRQ�RQ�WKH�
MRIs, and it improved by preoperative bed rest.
Results:�)LIW\�¿YH�RI����SDWLHQWV�SUHVHQWHG�P\HORSDWK\��7KLUW\�
WKUHH� RI� WKHP� ������ ZHUH� &RPSUHVVLRQ� W\SH�� )RXU� SDWLHQWV�
indicated degenerative canal stenosis at the segment above the 
fracture, and progressive myelopathy was detected after injury. 
7ZHQW\�SDWLHQWV�RI�P\HORSDWK\� ������ZHUH� ,QVWDELOLW\� W\SH�DQG�
DOO� SDWLHQWV� VKRZHG� LQWUDYHUWHEUDO� FOHIW�� 7KLUW\� RI� ��� SDWLHQWV�
presented cauda equina syndrome or radiculopathy. Twenty-
VHYHQ� RI� WKHP� ������ ZHUH� &RPSUHVVLRQ� W\SH�� ZKLOH� �� FDVHV�
������ ZHUH� ,QVWDELOLW\� W\SH�� 2QO\� IRXU� SDWLHQWV� GHPRQVWUDWHG�
radiculopathy at the neural foramen, and all four cases showed 
neural compression by the lower endplate fracture. 
Conclusions:� ,Q� DSSUR[LPDWHO\� ���� RI� P\HORSDWK\� FDVHV��
instability was the main pathology and surgical treatments should 
be stabilization without decompression. As canal stenosis at the 
level above the fracture may result in progressive myelopathy, 
careful follow-up is required during conservative treatments. 
,Q� ���� RI� WKH� SDWLHQWV� ZLWK� FDXGD� HTXLQD� V\QGURPH� RU�
radiculopathy, neural compression was the main pathology and 
stabilization with decompression should be considered. Although 
not common, foraminal stenosis should be assessed in case of 
lower end-plate fractures. 
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ANALYSIS OF THE SURGICAL RESULTS OF LONG, SHORT 
SEGMENT FIXATION AND FUSION FOR DEGENERATIVE 
LUMBAR SCOLIOSIS
Meng X., Hai Y.

University, Beijing, China

Aim: 7R�FRPSDUH�VXUJLFDO�UHVXOWV�RI�VKRUW�VHJPHQWDO�¿[DWLRQ�DQG�
ORQJ�VHJPHQWDO�¿[DWLRQ�IRU�GHJHQHUDWLYH�OXPEDU�VFROLRVLV�
Patients and Methods: )URP� -DQXDU\�� ����� WR� -XQH�� ������
���SDWLHQWV�ZLWK�'/6�ZHUH�PDQDJHG� LQ�RXU�KRVSLWDO�����PDOHV�
DQG� ��� IHPDOHV� ZHUH� LQFOXGHG�� DQG� VKRUW� VHJPHQWDO� ¿[DWLRQ�
LQ����SDWLHQWV�� ORQJ�VHJPHQWDO� ¿[DWLRQ� LQ����SDWLHQWV��DJHG����
WR����\HDUV�ROG��PHDQ������������\HDUV��)ROORZ�XS� IRU���\HDUV�
WR� ���� \HDUV� DIWHU� RSHUDWLRQ�� PHDQ� ���� �� ���� \HDUV�� &OLQLFDO�
symptoms include mechanical low back pain, neurogenic 
intermittent claudication, etc. The surgical indications included 
severe low back pain or lower limb pain affecting daily life, rapid 
SURJUHVVLRQ�RI�VSLQDO�GHIRUPLW\��ZRUVHQLQJ�QHXURORJLFDO�GH¿FLWV��
VLJQL¿FDQW� ORVV�RI�VSLQDO�EDODQFH��6KRUW�VHJPHQWDO�¿[DWLRQ�ZDV�
used in patients without spinal coronal and sagittal imbalance. 
/RQJ�VHJPHQWDO�¿[DWLRQ�ZDV�XVH�LQ�SDWLHQWV�ZLWK�ORZ�EDFN�SDLQ��
DFFRPSDQLHG�E\�VLJQL¿FDQW�FRURQDO�RU�VDJLWWDO� WUXQN�LPEDODQFH��
Cobb angles, lumbar lordosis angle, blood loss, operative time 
DQG� RWKHU� LQGLFDWRUV� ZHUH� FRPSDUHG�� 9$6�� 2',� ZDV� XVHG� WR�
evaluate the surgical results.
Results: /RQJ�VHJPHQWDO� ¿[DWLRQ�JURXS�KDYH� ORQJHU�RSHUDWLYH�
WLPH�� PRUH� EORRG� ORVV� WKDQ� VKRUW� VHJPHQWDO� ¿[DWLRQ� JURXS��
/RQJ� VHJPHQWDO� ¿[DWLRQ� JURXS� KDYH� D� EHWWHU� FRURQDO� DQG�
sagittal correction outcome. The incidences of postoperative 
FRPSOLFDWLRQV� RI� ORQJ� VHJPHQWDO� ¿[DWLRQ� JURXS� ZHUH�
VLJQL¿FDQWO\�KLJKHU� WKDQ�VKRUW�VHJPHQWDO�¿[DWLRQ�JURXS��EXW�QR�
VLJQL¿FDQW� VWDWLVWLFDO� GLIIHUHQFHV� ZHUH� IRXQG�� %RWK� JURXSV� RI�
SDWLHQWV¶�V\PSWRPV�LPSURYHG�VLJQL¿FDQWO\��9$6�DQG�2',�VFRUHV�
were not statistical different between both groups. 
Conclusions: 6XUJLFDO� ¿[DWLRQ� OHYHOV� RI� GHJHQHUDWLYH� OXPEDU�
VFROLRVLV� UHPDLQV� LQ� GHEDWH�� )RU� SDWLHQWV� ZLWKRXW� VLJQL¿FDQW�
WUXQN� LPEDODQFH�� ORZHU� OLPE� QHXURORJLFDO� GH¿FLWV� ZHUH� PDLQ�
presentation of patients, we recommended short segmental 
¿[DWLRQ�� )RU� SDWLHQWV� ZLWK� VLJQL¿FDQW� WUXQN� LPEDODQFH�� ZH�
UHFRPPHQGHG�ORQJ�VHJPHQWDO�¿[DWLRQ�WUHDWPHQW��
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PROGRESSION OF PROXIMAL ADJACENT DEFORMITY 
AFTER DECOMPRESSION AND FUSION WITHOUT 
CORRECTION FOR DEGENERATIVE LUMBAR SCOLIOSIS 
Mori E., Shiba K.
Dept. of Orthopaedic Surgery, Spinal Injuries Center, Iizuka, 
Japan

Background: Although decompression and fusion without 
correction of deformity is one of the surgical treatments for 
degenerative lumbar scoliosis with canal stenosis, progression 
RI�SUR[LPDO� DGMDFHQW� GHIRUPLW\� �3$'��DIWHU� in situ fusion is the 
subject of concern, then, we studied this problem.
Materials and Methods: We studied 77 patients with a mean age 
RI������\HDUV�ZKR�XQGHUZHQW�GHFRPSUHVVLRQ�DQG�SRVWHURODWHUDO�
fusion without correction for degenerative lumbar scoliosis with 
FDQDO� VWHQRVLV� ZLWK� D� PHDQ� FXUYH� RI� ������ ZLWK� D� PLQLPXP�
IROORZ�XS�RI���\HDU��)LIW\�VHYHQ�SDWLHQWV�XQGHUZHQW�����VHJPHQWV�
IXVLRQV��VKRUW� IXVLRQ��DQG����SDWLHQWV�XQGHUZHQW�����VHJPHQWV�
IXVLRQV��ORQJ�IXVLRQ���3URJUHVVLRQ�RI�3$'��DGMDFHQW�FXUYH�!����
or adjacent vertebrae slip >5mm) was analyzed by evaluating 
XSSHU� LQVWUXPHQWHG� YHUWHEUDH� �8,9�� UDGLRJUDSKLF� SDUDPHWHUV�
DIWHU�VXUJHU\��DJH����!���\HDUV���DQG�IXVLRQ�OHQJWK��VKRUW�ORQJ��
Results: 3URJUHVVLRQ�RI�3$'�ZDV�IRXQG�LQ����SDWLHQWV����������
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Step Test (AST), Six-Meter-Walk Test (SMT), Sit-to-Stand test 
�676���DQG�7LPHG�8S�DQG�*R�WHVW��78*7��
Results: 0HDQ� DJH� ZDV� ����� ���a���� \HDU�ROG�� 0HDQ� VLQJOH�
ZDON�GLVWDQFH�ZDV��������UDQJH��a�����PHWHU��0HDQ�2',�VFRUH�
ZDV�������a����DW�SUHRSHUDWLYH�DQG��������a����DW�SRVWRSHUDWLYH�
�� 0RQWK� �S������. Preoperative mean value of 4 functional 
WHVWV�PHDVXUH�ZHUH����������VHF�RI�$67����������VHF�RI�607��
����������VHF�RI�676�DQG�����������VHF�RI�78*7��5H�PHDVXUHG�
PHDQ�YDOXH�DW�SRVWRSHUDWLYH���PRQWKV�ZHUH����������VHF�RI�$67��
��������VHF�RI�607�����������VHF�RI�676�DQG����������VHF�RI�
78*7��$67��607��676� YDOXHV�ZHUH� UHGXFHG� VLJQL¿FDQWO\� DIWHU�
decompressive VXUJHU\���S�������5HGXFWLRQ�UDWLR�RI�PHDVXUHV�RI�
��IXQFWLRQDO�PRELOLW\�WHVWV�DQG�2',�VFRUH�DW postoperative 3 month 
ZHUH�GHFUHDVHG� WR� WKH� OHYHO�RI����a����IURP� WKH�EDVHOLQH�DW�
preoperative measure.
Conclusion: 'HFRPSUHVVLYH� VXUJHU\� UHQGHUV� VLJQL¿FDQW� HDUO\�
restoration of risk of fall in the patients with symptomatic LSS. 
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USEFULNESS OF PRONE CROSS-TABLE LATERAL 
RADIOGRAPHS IN VERTEBRAL COMPRESSION 
FRACTURES
Cho J.H.1, Shin S.I.1, Lee J.H.2, Yeom J.S.3, Chang B.S.1, Lee 
C.K.1

1Dept. of Orthopedic Surgery, Seoul National University Hospital, 
Seoul; 2Dept. of Orthopedic Surgery, Seoul Boramae Medical 
Center, Seoul; 3Dept. Spine Center, Seoul National University 

Introduction/Aim: Some authors proposed the usefulness of 
supine cross-table lateral radiographs (SuLRs) and recommended 
it for evaluation of dynamic mobility in vertebral compression 
fractures (VCFs). However, there are several problems including 
SDLQ�VWLPXODWLRQ�DQG�SRRU�¿OP�TXDOLW\���,QVWHDG��ZH�H[DPLQHG�WKH�
usefulness of prone cross-table lateral radiographs (PrLRs). The 
aim of this study is to clarify the usefulness of PrLRs in diagnosis 
and treatment of VCFs.
Patients and Methods: :H�UHYLHZHG����9&)�SDWLHQWV�FKHFNHG�
ZLWK�3U/5V�EHWZHHQ�-DQXDU\���������DQG�-XQH�����������)RUW\�
¿YH� FDVHV� ZHUH� DFXWH� DQG� ��� FDVHV� ZHUH� FKURQLF� LQ� QDWXUH���
Vertebroplasty or kyphoplasty was done in 49 patients with 
routine methods. In acute fractures, vertebral wedge angle 
(VWA), vertebral height (VH) and vertebral height ratios (VHR) 
were calculated by using preoperative standing, prone lateral 
and postoperative lateral radiographs. Two variables which were 
FKDQJHV� LQ� 9:$�� 9+� DQG� 9+5� EHWZHHQ� �� SUHRSHUDWLYH� DQG�
postoperative radiographs were compared by a paired t-test. 
,Q� FKURQLF� V\PSWRPDWLF� IUDFWXUHV�� �� FDVHV� ZHUH� UHYLHZHG� WR�
illustrate the decision making pathways through PrLRs.
Results: )RXUW\�¿YH� DFXWH� 9&)� SDWLHQWV� ZHUH� WUHDWHG� E\�
vertebroplasty (36) or kyphoplasty (6). The other 3 patients 
were reluctant to undergo operations. A paired t-test revealed 
VLJQL¿FDQW� GLIIHUHQFHV�EHWZHHQ��� YDULDEOHV�GHVFULEHG�DERYH� LQ�
DOO� WKUHH� SDUDPHWHUV�� 9:$� �S �������� 9+� �S�������� DQG� 9+5�
�S���������2I�WKH����FDVHV�RI�FKURQLF�9&)V����FDVHV�ZHUH�WUHDWHG�
by either vertebroplasty (4) or kyphoplasty (3) due to dynamic 
PRELOLW\�RU�LQWUDYHUWHEUDO�FOHIWV��+RZHYHU�����FDVHV�ZLWKRXW�VXFK�
evidences were treated conservatively.
Discussion: PrLRs are useful in acute VCFs in that they 
can predict postoperative vertebral height and wedge angle 
restoration more precisely. Furthermore, it can be used to predict 
whether surgical procedures are effective or not in chronic 
symptomatic VCFs. In conclusion, the authors recommend to 
examine PrLRs routinely in VCFs.
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LONG-TERM CLINICAL OUTCOMES OF SURGERY 
FOR PATIENTS WITH SCOLIOSIS WITH A MINIMUM 21-
YEAR FOLLOW-UP: COMPARISON OF NON-IDIOPATHIC, 
IDIOPATHIC SCOLIOSIS, AND HEALTHY INDIVIDUALS
Akazawa T.1, Minami S.1, Kotani T.1, Nemoto T.1, Koshi T.1,
Kamiya K.1, Hirosawa N.1, Inoue G.2, Ohtori S.2, Takahashi K.2

1Dept. of Orthopedic Surgery, Seirei Sakura Citizen Hospital, 
Sakura; 2Dept. Orthopedic Surgery, Graduate School of Medicine, 
Chiba University, Chiba, Japan

Introduction: The purpose of this study was to investigate the 
long-term clinical outcomes for patients surgically treated for 
non-idiopathic and idiopathic scoliosis, and to compare them to 
the age- and body-mass-index-matched healthy subjects.
Materials and Methods: Six hundred and two patients were 
VXUJLFDOO\� WUHDWHG� IRU� VFROLRVLV� IURP� ����������� 7KH� 5RODQG�
0RUULV� 'LVDELOLW\�4XHVWLRQQDLUH� �5'4��� 656����4XHVWLRQQDLUH��
and our own questionnaire (a survey of marital status) were 
XVHG� IRU�HYDOXDWLRQ��)LIW\�VL[� ��������RI� WKH�����QRQ�LGLRSDWKLF�
VFROLRVLV� �1RQ�,6�� SDWLHQWV� DQG� HLJKW\� �������� RI� WKH� ����
idiopathic scoliosis (IS) patients answered the questionnaires, 
DQG�UHVSRQGHQWV�LQFOXGHG�����ZRPHQ�DQG����PHQ�ZLWK�D�PHDQ�
DJH� RI� ����� \HDUV� DQG� D�PHDQ� IROORZ�XS� SHULRG� RI� ����� \HDUV�
�UDQJH�������\HDUV���(LJKW\�KHDOWK\�LQGLYLGXDOV�ZHUH�VHOHFWHG�DV�
a control (CTR) group.
Results: ,Q� 1RQ�,6� YV�� ,6� YV�� &75� JURXSV��PHDQ�5'4� VFRUH�
ZDV�����YV������YV�������UHVSHFWLYHO\��DQG�PHDQ�656����GRPDLQ�
VFRUHV�ZHUH�����YV������YV������ IRU� IXQFWLRQ������YV������YV������
IRU�SDLQ������YV������YV������ IRU� VHOI�LPDJH��DQG�����YV������YV��
���� IRU� PHQWDO� KHDOWK�� UHVSHFWLYHO\�� 7KHUH� ZHUH� QR� VLJQL¿FDQW�
GLIIHUHQFH�DPRQJ���JURXSV�LQ�SDLQ�DQG�PHQWDO�KHDOWK�RI�656�����
$V�IRU�5'4��IXQFWLRQ�DQG�VHOI�LPDJH�GRPDLQV�RI�656�����1RQ�,6�
JURXS�ZDV�HTXLYDOHQW�WR�,6�JURXS��EXW�WKHLU�GDWD�ZDV�VLJQL¿FDQWO\�
LQIHULRU�WR�&75�JURXS��S��������7KH�SHUFHQWDJH�RI�PDUULDJH�ZDV�
VLJQL¿FDQWO\� ORZ�LQ�WKH�1RQ�,6�JURXS�FRPSDUHG�WR�RWKHU�JURXSV�
�1RQ�,6���������,6���������&75���������S���������
Conclusions: Low back pain and health-related quality of life 
were similar in patients surgically treated for non-idiopathic 
and idiopathic scoliosis. However, the scoliosis patients have 
VLJQL¿FDQWO\� ORZHU� IXQFWLRQ� DQG� ORZHU� VHOI�LPDJH� WKDQ� WKH�
healthy subjects. The percentage of marriage was lowest in non-
idiopathic scoliosis patients. 
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SURGICAL TREATMENT REDUCES RISK OF A FALL IN 
PATIENTS WITH LUMBAR SPINAL STENOSIS
Lee B.H.1, Kim H.J.2, Jung J.D.1, Sim D.W.1, Lee H.M.1, Kim T.H.1,
Kim H.S.1, Jung H.S.1, Park J.O.1, Moon S.H.1

1Dept. of Orthopaedic Surgery, Yonsei University College of 
Medicine, Seoul; 2The Spine and Arthroplasty Center, Yonse 
Sarang Hospital, Seoul, Korea

Introduction: Risk of fall is a major contributing factor for fragility 
fracture. Risk of fall includes various environmental, medical and 
neuromuscular conditions. Patients with lumbar spinal stenosis 
(LSS) showed increased risk of fall compared to those with knee 
osteoarthritis. But, there is no report to demonstrate the effect of 
decompressive surgery on risk of fall in patients with LSS.
Aim: To demonstrate the effect of decompressive surgery on risk 
of fall in patients with LSS. 
Patients and Methods: )URP� -XQH� ����� WR� 6HSWHPEHU� ������
34 patients who underwent lumbar spine surgery including 
decompression and/or fusion procedure for LSS were enrolled 
prospectively. Walking distance and Oswenstry disability index 
�2',�� ZHUH� PHDVXUHG� SUHRSHUDWLYHO\�� )RXU� IXQFWLRQDO� PRELOLW\�
tests were used to evaluate risk of fall, which included Alternative-
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KDYLQJ� IDLOHG� WR� LPSURYH� ZLWK� )05�ZKHUHDV� WKH� UHPDLQLQJ� ���
were operated having failed to improve with physiotherapy of 
OHVVHU� LQWHQVLW\��2VZHVWU\�GLVDELOLW\� LQGH[� �2',��SUH�RSHUDWLYHO\�
DQG� DW� �� \HDUV� IROORZLQJ� VXUJHU\�ZDV� SURVSHFWLYHO\� HYDOXDWHG��
%RWK�D����SRLQW�2',�LPSURYHPHQW�DQG�D�����2',�LPSURYHPHQW�
were studied separately. Fisher’s exact test was used to compare 
groups.
Results:� 2QH� WUDQVLHQW� QHXURORJLFDO� GH¿FLW� RFFXUUHG� LQ� RQH�
patient of the physiotherapy group. Both groups had an identical 
SUH� RSHUDWLYH�2',� RI� ��� SRLQWV� �W� WHVW�� S ������$� ��� SRLQW�2',�
LPSURYHPHQW�ZDV�DFKLHYHG�LQ�����RI�WKH�)05�JURXS�DQG�LQ�����
RI�WKH�SK\VLRWKHUDS\�JURXS��S ������$�����2',�LPSURYHPHQW�ZDV�
REVHUYHG�LQ�����DQG�����LQ�WKH�)05�DQG�SK\VLRWKHUDS\�JURXS�
respectively (p=0.5).
Conclusion: It is generally accepted that surgery should 
be considered only in chronic LBP patients who failed initial 
FRQVHUYDWLYH�PDQDJHPHQW��:H�GLG� QRW� FRQ¿UP�RXU� K\SRWKHVLV�
that patients who failed FMR would respond poorly to surgery, 
compared to patients who failed physiotherapy of lesser intensity. 
Even though surgical success rates were similar in both FMR 
and physiotherapy resistant groups, FMR should still be offered 
as a treatment option in all patients with chronic LBP given 
evidence from previous studies that it yields better results than 
physiotherapy alone.
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VALIDATION OF A DECISION QUALITY INSTRUMENT 
FOR ASSESSING TREATMENT OF LUMBAR DISC 
HERNIATIONS
Sepucha K.1, Feibelmann S.1, Abdu W.2, Clay C.3, Cosenza C.4,
Kearing S.3, Levin C. , Atlas S.1

1General Medicine Division, Massachusetts General Hospital, 
Boston; 2Dept. of Orthopaedic Surgery, Dartmouth Medical 
School, Hanover; 3Institute for Health Policy and Clinical Practice, 
Darthmouth Medical School, Hanover; 4Center for Survey 
Research, University of Massachusetts, Boston; Foundation for 
Informed Medical Decision Making, Boston, USA

Introduction/Aim: Though growing consensus exists on the 
importance of engaging and informing patients to improve the 
quality of medical decisions, few validated instruments measuring 
decision quality are currently available. Our goal was to evaluate 
the performance of a new instrument designed to measure decision 
quality for treatment of lumbar herniated discs.
Patients and Methods: The herniated disc decision quality 
LQVWUXPHQW� �+'�'4,�� ZDV� GHYHORSHG� ZLWK� LQSXW� IURP� FOLQLFLDQV��
UHVHDUFKHUV�DQG�SDWLHQWV��7KH�+'�'4,�SURGXFHV�WZR�VFRUHV�HDFK�
VFDOHG�IURP���WR������ZLWK�KLJKHU�VFRUHV�LQGLFDWLQJ�EHWWHU�TXDOLW\��
����D�WRWDO�NQRZOHGJH�VFRUH�DQG�����D�FRQFRUGDQFH�VFRUH��LQGLFDWLQJ�
the percentage of patients who received treatments that matched 
WKHLU� JRDOV� RU� FRQFHUQV��� :H� YDOLGDWHG� WKH� +'�'4,� LQVWUXPHQW�
using data from retrospective and prospective patient surveys and 
D�SK\VLFLDQ�VXUYH\�XVLQJ�D�VDPSOH�IURP�WKH�$0$�PDVWHU�¿OH�
Results: 7KH� +'�'4,� VXUYH\� ZDV� IHDVLEOH� WR� LPSOHPHQW� DQG�
acceptable to patients, with good response rates and low rates of 
missing data. The knowledge score discriminated between patients 
ZKR�KDG�VHHQ�D�GHFLVLRQ�DLG�RU�QRW������YV�������S��������DQG�
EHWZHHQ� SURYLGHUV� DQG� SDWLHQWV� �����YV�� ����� S� �� ��������7KH�
knowledge score also had good retest reliability (intraclass 
FRUUHODWLRQ� FRHI¿FLHQW�  � ������� 0RVW� SDWLHQWV� ������ UHFHLYHG�
treatments that matched their goals. Patients who received 
treatments that matched their goals were less likely to regret the 
GHFLVLRQ�FRPSDUHG�WR�WKRVH�ZKR�GLG�QRW������YV�������S �������
Discussion/Conclusion: 7KH� +'�'4,� PHW� VHYHUDO� FULWHULD� IRU�
high quality patient reported survey instruments.  It can be used to 
determine the quality of decisions for treatment of lumbar herniated 
discs. More work is needed to evaluate acceptability for use as part 
of routine patient care.
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FACTORS ASSOCIATED WITH THE OSWESTRY DISABILITY 
INDEX SCORE AFTER LUMBAR DISCECTOMY 
Ishida K.1,2, Tushima E.2, Satoh S.1, Abe Y.1

1Dept. of Rehabilitation and Orthopedic Surgery, Eniwa Hospital, 
Eniwa; 2Dept. of Development and Aging, Hirosaki University 
Graduate School of Health Sciences, Eniwa, Japan

Introduction: 7KH� 2VZHVWU\� 'LVDELOLW\� ,QGH[� �2',�� VFRUH� VL[�
ZHHNV� SRVWRSHUDWLYHO\� KDV� EHHQ� UHSRUWHG� WR� EH� DQ� LQÀXHQWLDO�
factor predicting patients’ conditions one year after surgery. 
The aim of this study was to identify preoperative and early 
SRVWRSHUDWLYH� IDFWRUV� FRQWULEXWLQJ� WR� WKH�2',� VFRUH�RQH�PRQWK�
after lumbar discectomy, to help with future physiotherapy.
Materials and Methods: Ninety-eight patients who were 
underwent initial discectomy at our hospital included in the 
present study. Sex, age, hernia level, surgical procedure, 
smoking, profession, muscle strength, and degree of back 
SDLQ�� OHJ�SDLQ�DQG�QXPEQHVV��2',�VFRUH��DQG�2',�VXE�VFRUHV�
were evaluated. A stepwise multiple regression analysis was 
XVHG��ZLWK� WKH�GHSHQGHQW�YDULDEOH�EHLQJ�2',�VFRUH�RQH�PRQWK�
postoperatively, and independent variables comprising the other 
factors listed above monitored preoperatively, on resumption of 
activity, and on discharge (9th postoperative day).
Results: )DFWRUV�FRQWULEXWLQJ�WR�WKH�2',�VFRUH�RQH�PRQWK�DIWHU�
discectomy were profession (desk work), back pain before 
VXUJHU\�� OHJ� SDLQ� RQ� UHVXPSWLRQ� RI� DFWLYLW\�� 2',� VFRUH�� 2',�
traveling sub-score, and leg pain on discharge. With respect to 
leg pain on resumption of activity and on discharge, we performed 
an additional hierarchical multiple regression analysis to search 
IRU�EDFNJURXQG�IDFWRUV��7KH�UHVXOWV�LGHQWL¿HG�OHJ�QXPEQHVV�DV�D�
VLJQL¿FDQW�IDFWRU�RQ�UHVXPSWLRQ�RI�DFWLYLW\��DQG�OHJ�QXPEQHVV�DQG�
EDFN�SDLQ�DV�VLJQL¿FDQW�IDFWRUV�RQ�GLVFKDUJH��S��������
Discussion: In a previous study, we used sub-scores to 
investigate lumbar disc herniation patients with poor postoperative 
RXWFRPHV��DQG�IRXQG�WKDW�D�VLJQL¿FDQWO\�KLJKHU�QXPEHU�RI�VXFK�
SDWLHQWV� FRPSODLQHG� RI� GLI¿FXOW\� LQ� VLWWLQJ�� (DUO\� SK\VLRWKHUDS\�
after discectomy should be important to take into account both 
residual symptoms, such as leg pain/numbness and back pain, 
and sitting.
Conclusions: Early postoperative physiotherapy should 
therefore comprise ongoing physical therapy to alleviate residual 
symptoms, patient education focusing on sitting posture, and 
exercise.
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OUTCOME OF SURGERY IN CHRONIC LOW BACK
PAIN SUFFERERS WHO FAILED FUNCTIONAL MULTI-
DISCIPLINARY REHABILITATION
Chevalier J.L.1, Kulik G.1, Henchoz Y.2, Schizas C.1

1Dept. of Orthopedics, CHUV, Lausanne; 2Service of
Rheumatology, CHUV, Lausanne, Switzerland

Introduction: Surgery for low back pain (LBP) is a controversial 
topic. One randomized controlled trial (RCT) showed superiority 
of surgery to simple physiotherapy, whereas two more RCTs 
failed to prove its superiority to functional multidisciplinary 
rehabilitation (FMR). No studies have been published on surgical 
results in patients who failed to improve following FMR. The 
objective of this study was to analyze results of lumbar surgery 
in a group of LBP patients who failed to improve with FMR and 
compare their outcome with surgical patients who did not follow 
such a program.
Methods: Forty three patients were operated by a single surgeon 
for chronic LBP due to degenerative disc disease (36) or isthmic 
spondylolisthesis (6). Patients with sciatica or neurological 
abnormalities were excluded. Seventeen patients were operated 
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7KHUH�ZHUH� QR� VLJQL¿FDQW� GLIIHUHQFHV� LQ� GHPRJUDSKLF� �JHQGHU��
age, comorbidities) or surgical traits (surgical time, number of 
fused vertebrae, pre-operative hematocrit, hemoglobin) between 
WKH���JURXSV�
Results��7;$�JURXS�KDG�VLJQL¿FDQWO\� OHVV� LQWUD�RSHUDWLYH�EORRG�
ORVV�������������P/��WKDQ�WKH�FRQWURO�JURXS���������������P/��3�
���������DV�ZHOO�DV�SRVW�RSHUDWLYH�EORRG�ORVV�������������P/�DQG�
������������P/��3�����������7;$�JURXS�UHFHLYHG�VLJQL¿FDQWO\�OHVV�
EORRG�GXULQJ�WKH�VXUJLFDO�SURFHGXUH�WKDQ�WKH�FRQWURO�JURXS������
��������P/�DQG�������������P/��3�����������7KHUH�ZHUH�QR�PDMRU�
intra-operative complications for any of the treatment groups. 
7KHUH�ZHUH�QR�SRVW�RSHUDWLYH�FDVHV�RI�0,��'97��RU�3(�ZLWK�DQ\�
of the treatment groups. 
Discussion: The mechanism of TXA is competitive blockade 
of the lysine-binding sites of plasminogen, plasmin, and tissue 
plasminogen activator. The effect of TXA in spine surgery is still 
controversial. In the present study, TXA treatment group lost 
VLJQL¿FDQWO\� OHVV� EORRG� DQG� UHFHLYHG� VLJQL¿FDQWO\� IHZHU� EORRG�
transfusions than the control groups. 
Conclusion: 7;$� WUHDWPHQW� JURXS� ORVW� VLJQL¿FDQWO\� OHVV� EORRG�
DQG� UHFHLYHG� VLJQL¿FDQWO\� IHZHU� EORRG� WUDQVIXVLRQV� WKDQ� WKH�
FRQWURO�JURXSV�ZLWKRXW�VLJQL¿FDQW�GLIIHUHQFHV�LQ�LQWUD��DQG�SRVW�
operative complications. A multicenter randomized prospective 
comparative analysis will provide additional information of the 
HI¿FDF\�DQG�VDIHW\�RI�7;$�
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INCIDENTAL DUROTOMY IN LUMBAR SPINE SURGERY: 
INCIDENCE AND CLINICAL COURSE
Hirabayashi H., Takahashi J., Hashidate H., Ogiwara N., 
Mukaiyama K., Kuraishi S., Shimizu M., Kato H.
Dept. of Orthopaedic Surgery, Shinshu University School of 
Medicine, Nagano, Japan

Introduction: An incidental tear of the dural sac and subsequent 
FHUHEURVSLQDO�ÀXLG��&6)��OHDN�LV�D�ZHOO�NQRZQ�ULVN�RI�OXPEDU�VSLQH�
surgery. The purpose of this study is to determine the incidence 
of durotomy, clinical course, and predicting factors of incidental 
durotomy in lumbar spine surgery.
Methods: A retrospective clinical data was obtained from 
FRQVHFXWLYH�����SDWLHQWV�XQGHUZHQW� OXPEDU�VSLQH�VXUJHU\�ZLWK�
decompression. We evaluated the incidence of dural tears and 
clinical course after incidental durotomy among these patients. 
We also compared the data obtained in patients in whom an 
incidental durotomy occurred and those in whom no incidental 
GXURWRP\�� %DVLF� GHPRJUDSKLF� LQIRUPDWLRQ�� GHVFULSWLYH� ¿QGLQJV�
regarding bleedings, operation times, history of primary surgery, 
and number of spinal levels underwent decompression were 
compared between the two groups.
Results: ,QFLGHQWDO� GXURWRP\� GHYHORSHG� LQ� ��� �������� RI� ����
SDWLHQWV�� ,Q� WHUPV� RI� VH[�� DJH�� GHVFULSWLYH� ¿QGLQJV� UHJDUGLQJ�
bleedings, operation times, history of primary surgery, and 
number of spinal levels underwent decompression, there were 
QR� VLJQL¿FDQW� GLIIHUHQFHV� EHWZHHQ� SDWLHQWV� ZLWK� DQG� SDWLHQWV�
ZLWKRXW� LQFLGHQWDO�GXURWRP\��S!������)LVKHU¶V� WHVW�DQG�$129$��
respectively. The authors were able to repair the tear primarily 
with suture in 7 patients after incidental durotomy. Postoperative 
&6)� OHDN� IURP�GUDLQDJH�ZDV�REVHUYHG� LQ���RI����SDWLHQWV�ZLWK�
incidental durotomy. All of the patients with postoperative CSF 
leak from drainage were treated without reoperation. One patient 
with cauda equina impingement at dural sac tear complained of 
temporary urinary dysfunction.
Discussion: In this retrospective study, the incidence of durotomy 
ZDV�������LQ�����SDWLHQWV��DQG�WKHUH�ZHUH�QR�RWKHU�FRPSOLFDWLRQV�
in all but one patient with temporary urinary dysfunction. Patients’ 
VH[��DJH��GHVFULSWLYH�¿QGLQJV�UHJDUGLQJ�EOHHGLQJV��RSHUDWLRQ�WLPHV��
history of primary surgery, and number of spinal levels underwent 
decompression were not predict factors of incidental durotomy.
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THE EVALUATION OF A REOPERATION AFTER MICRO-
SURGICAL BILATERAL DECOMPRESSION VIA A 
UNILATERAL APPROACH (MBDU) FOR DEGENERATIVE 
LUMBAR DISEASE
Kato M.1, Konishi S.1, Matsumura A.1, Nakamura H.2

1Dept. of Orthopaedic Surgery, Osaka City General Hospital, 
Osaka; 2Dept. of Orthopaedic Surgery, Osaka City University 
Graduate School of Medicine, Osaka, Japan

Introduction: These days, good clinical outcome of a minimally 
invasive surgical technique for lumbar spine, including 
microsurgical bilateral decompression via a unilateral approach 
�0%'8�� KDV� EHHQ� ZLGHO\� UHFRJQL]HG�� 6RPH� DXWKRUV� KDYH�
UHSRUWHG�WKH�FOLQLFDO�UHVXOWV�RI�0%'8�IRU�/&6�LQ�FDVHV�LQYROYLQJ�
instability, such as spondylolisthesis, lumbar degenerative 
scoliosis and hemodialysis. However, there are few reports 
DERXW�WKH�SRVWRSHUDWLYH�FRPSOLFDWLRQV�RI�0%'8��7KH�SXUSRVH�RI�
this study is to evaluate the clinical characteristics of cases that 
UHTXLUHG�UHRSHUDWLRQV�DIWHU�0%'8��
Methods: %HWZHHQ������DQG�����������SDWLHQWV�KDG�XQGHUJRQH�
0%'8� IRU� GHJHQHUDWLYH� OXPEDU� GLVHDVH� LQYROYLQJ� LQVWDELOLW\��
such as spondylolisthesis and lumbar degenerative scoliosis at 
RXU�LQVWLWXWLRQ��7KHVH�SDWLHQWV������PHQ�DQG�����ZRPHQ��ZHUH�
included in this study. The mean age at surgery was 69.5 years 
���������:H�LQYHVWLJDWHG�WKH�SUHYDOHQFH�RI�FDVHV�WKDW�UHTXLUHG�
reoperation and the causes for the second operation. 
Results: 5HRSHUDWLRQ� DIWHU� 0%'8� ZDV� QHHGHG� LQ� ��� FDVHV�
�������� 7KH� PHDQ� -2$� VFRUH� RI� WKH� FDVHV� ZDV� ����� SRLQWV�
SUHRSHUDWLYHO\�� DJJUDYDWHG� WR� ���� SRLQWV� EHIRUH� WKH� VHFRQG�
RSHUDWLRQ��DQG������SRLQWV�DW�WKH�¿QDO�IROORZ�XS��UHFRYHU\�UDWLR��
�������� 7KH�PHDQ� GXUDWLRQ� RI� WLPH� IURP� WKH� ¿UVW� RSHUDWLRQ� WR�
UHRSHUDWLRQ�ZDV����PRQWKV��)XVLRQ�RSHUDWLRQ�ZDV�QHFHVVDU\�LQ�
���FDVHV��DQG�UH�GHFRPSUHVVLRQ�ZDV�RSHUDWHG�LQ���FDVHV��7KH�
cause of reoperation was the exacerbation of disc degeneration 
change in 9 cases, intraforaminal stenosis due to an increasing 
RI�GLVF�ZHGJLQJ�RU�VFROLRVLV�LQ���FDVHV��WKH�GHYHORSPHQW�RI�GLVF�
KHUQLDWLRQ�LQ���FDVHV��GHFRPSUHVVLRQ�LQVXI¿FLHQF\�LQ���FDVH�DQG�
YHUWHEUDO�ERG\�IUDFWXUH�LQ���FDVH�����
Discussion: There is no consensus about the inclusion criteria of 
0%'8�IRU�/&6�LQ�FDVHV�LQYROYLQJ�LQVWDELOLW\�RU�GLVF�GHJHQHUDWLYH�
change, such as spondylolisthesis and degenerative scoliosis. It 
VKRXOG�EH�FDXWLRXV�WR�LQGLFDWH�0%'8�IRU�FDVHV�ZLWK�GHJHQHUDWLYH�
discs, scoliosis, or wedging discs.
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DOES THE INTRA-OPERATIVE TRANEXAMIC ACID 
DECREASE OPERATIVE BLOOD LOSS DURING POSTERIOR 
SPINAL FUSION FOR TREATMENT OF ADOLESCENT 
IDIOPATHIC SCOLIOSIS?
Yagi M., Kaneko S., Nagoshi N., Fujiyoshi K., Iizuka S., Fukuda 
K., Takemitsu M., Machida M., Shioda M.
Dept. of Orthopedic Surgery, National Center for Musculoskeletal 
Disorders Murayama Medical Center, Tokyo, Japan

Introduction/Aim: Blood loss associated with spinal surgery is 
a common potential cause of morbidity and often requires blood 
transfusion which subject patients to the known risks of blood 
WUDQVIXVLRQ�LQFOXGLQJ�WUDQVPLVVLRQ�RI�GLVHDVHV��6LQFH�WKH�����V��
LQWUD�RSHUDWLYH� DGPLQLVWUDWLRQ� RI� DQWL¿EULQRO\WLFV� KDV� JDLQHG�
SRSXODULW\��7KLV�VWXG\�DVVHVVHV�WKH�HI¿FDF\�DQG�VDIHW\�RI�7;$��
in controlling blood loss during posterior spinal fusion for the 
idiopathic scoliosis in adolescent. 
Materials and Methods: A retrospective comparative analysis of 
����FRQVHFXWLYH�DGROHVFHQWV�XQGHUJRLQJ�SRVWHULRU�VSLQDO�IXVLRQ�
procedures at one institution was performed. Patients were 
analyzed according to treatment group: controls (63) and TXA (43). 
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of hospital, operation time, intraoperative bleeding, erythrocyte 
sedimentation rate (ESR), body temperature, incision reaction 
and healing of incision, clinical outcome was evaluated with JOA 
score. Fusion was evaluated with the use of Schulte method.
Results: The patient’s hospitalized cost in allograft bone cage 
JURXS� ZDV� VLJQL¿FDQWO\� ORZHU� WKDQ� WKH� &$36721(� JURXS��
but the operation time, intraoperative bleeding, erythrocyte 
sedimentation rate (ESR), body temperature were similar in 
both groups. In both groups , there were no incision reaction and 
KHDOLQJ�RI�LQFLVLRQ�ZDV�JRRG��-2$�VFRUH�LQ��0���0���<�VKRZHG�
QR�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�JURXSV��EXW�LQ�DOORJUDIW�
ERQH�FDJH�JURXS��-2$�VFRUH�LQ��<�LV�ORZHU�WKDQ�WKH�&$36721(�
JURXS��S����������$FFRUGLQJ�WR�6FKXOWH�IXVLRQ�HYDOXDWLRQ�PHWKRG��
WKHUH� ZHUH� �� FDVHV�� /�� �� 6�� �� DQG� �� FDVH� �/����� VKRZLQJ� QR�
IXVLRQ�LQ�DOORJUDIW�ERQH�FDJH�JURXS�LQ��<��,Q�&$36721(�JURXS�
WKHUH�ZDV�RQO\�RQH�FDVH��/����6���VXVSLFLRXV�RI�QR�IXVLRQ�
Conclusion: In posterior lumbar multilevel fusion allograft bone 
cage has no obvious immune rejection and can achieve good 
IXVLRQ�HIIHFW��EXW�LQ�/����6��OHYHO�XVLQJ�DOORJUDIW�ERQH�FDJH�VKRXOG�
be avoided.
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PREOPERATIVE ASSESSMENT OF PSYCHIATRIC 
PROBLEMS IN THE PATIENTS WITH LUMBAR SPINAL 
STENOSIS BY USING THE BRIEF SCALE FOR PSYCHIATRIC 
PROBLEMS IN ORTHOPAEDIC PATIENTS (BS-POP): 
A PROSPECTIVE COHORT STUDY
Kato K., Kikuchi S.I., Yabuki S., Otani K., Nikaido T., Watanabe 
K., Konno S.I.
Dept. of Orthopaedic Surgery, Fukushima Medical University 
School of Medicine, Fukushima, Japan

Introduction: The Brief Scale for Psychiatric Problems in 
Orthopaedic Patients (BS-POP) (physician’s and patient’s 
versions) is a reliable scale for easily and quickly identifying 
SV\FKLDWULF�SUREOHPV�LQ�RUWKRSHGLF�SDWLHQWV��<RVKLGD�HW�DO����������
:H� SURVSHFWLYHO\� HYDOXDWHG� LWV� HI¿FDF\� IRU� SUHGLFWLQJ� VXUJHU\�
RXWFRPH� LQ� OXPEDU� VSLQDO� VWHQRVLV� �/66�� SDWLHQWV� DW� ��\HDU�
follow-up.
Methods:� :H� GLYLGHG� ���� V\PSWRPDWLF� /66� SDWLHQWV� ZKR�
XQGHUZHQW�GHFRPSUHVVLYH�VXUJHU\�ZLWKRXW�IXVLRQ�LQWR���JURXSV��
one with patients with psychiatric problems (P group, BS-POP 
physician’s score of ���RU�SK\VLFLDQ¶V�VFRUH�RI� ���DQG�SDWLHQW¶V�
score of ���� DQG� WKH� RWKHU� ZLWK� SDWLHQWV� ZLWKRXW� SV\FKLDWULF�
SUREOHPV� �13� JURXS��� 1XPHULFDO� UDWLQJ� VFDOHV� �156�� �±���
points) for low-back pain (LBP), leg pain, and leg numbness 
DQG�WKH�5RODQG�0RUULV�GLVDELOLW\�TXHVWLRQQDLUH��5'4��ZHUH�XVHG�
IRU� SURVSHFWLYH� SUH�� DQG� SRVW�RSHUDWLRQ� ��� \HDU�� HYDOXDWLRQV��
Wilcoxon and chi-square tests were used for statistical analysis. 
Results: Thirty-four patients had psychiatric problems, whereas 
���� KDG� QR� SV\FKLDWULF� SUREOHPV�� 7KH� SUHRSHUDWLYH� VFRUHV� RI�
/%3��OHJ�SDLQ��OHJ�QXPEQHVV��DQG�5'4�GLG�QRW�GLIIHU�VLJQL¿FDQWO\�
EHWZHHQ� WKH� �� JURXSV�� $W� IROORZ�XS�� WKH� 3� JURXS� KDG� KLJKHU�
156�VFRUHV�IRU�/%3�������������DQG�OHJ�SDLQ�������������WKDQ�WKH�
13�JURXS������������DQG������������S����������DQG�S�����������
UHVSHFWLYHO\���0RUHRYHU��WKH�3�JURXS�KDG�VLJQL¿FDQWO\�ORZHU�5'4�
VFRUHV���������������WKDQ�WKH�13�JURXS����������������S� ����������
/HJ�QXPEQHVV�GLG�QRW�VLJQL¿FDQWO\�GLIIHU�EHWZHHQ�WKH���JURXSV��
The P group showed lesser improvement in symptom severity 
and disability score than the NP group.
Discussion: The BS-POP enables early detection of psychiatric 
problems before surgery. Surgery outcome can be predicted 
using this scale, which should be included in the preoperative 
assessment of psychiatric problems in LSS patients.
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CLINICAL OUTCOMES OF SHORT SEGMENTAL TLIF 
FOR DEGENERATIVE LUMBAR SCOLIOSIS (DLS) - DOSE 
SCOLIOTIC WEDGING IN ADJACENT SEGMENT INCREASE 
AFTER SHORT SEGMENT FUSION FOR DLS?
Matsumura A.1, Kato M.1, Konishi S.1, Kazuki K.1, Yasuda H.2,
Nakamura H.2

1Dept. of Orthopaedic Surgery, Osaka City General Hospital, 
Osaka; 2Dept. of Orthopaedic Surgery, Osaka City University 
Graduate School of Medicine, Osaka, Japan

Introduction: Several reports showed long fusion provided better 
FXUYH� FRUUHFWLRQ� DQG� VSLQDO� EDODQFH� WKDQ� VKRUW� IXVLRQ� LQ�'/6��
though complications were more substantial in long fusion. The 
purpose of this study was to assess the clinical results of short 
VHJPHQWDO� 7/,)� IRU� '/6�� DQG� WR� LQYHVWLJDWH� WKH� SRVWRSHUDWLYH�
change of scoliotic wedging in upper adjacent segment.
Methods:� 7ZHQW\�VL[� FRQVHFXWLYH� SDWLHQWV� ZLWK� '/6� ZKR�
underwent short segmental TLIF were retrospectively reviewed 
ZLWK� PLQLPXP� ��\HDU� IROORZ�XS�� 7KH� PHDQ� IROORZ�XS� SHULRG�
ZDV� ��� PRQWKV�� DQG� PHDQ� DJH� DW� VXUJHU\� ZDV� ����� \HDUV��
Short segmental TLIF means fused vertebrae exists within the 
curvature. The clinical outcomes were evaluated by SF-36 and 
Japanese Orthopaedic Association (JOA) score for low back 
pain. The following radiographical parameters were assessed 
EHIRUH� VXUJHU\� DQG� ¿QDO� IROORZ�XS� WLPH� �))8�� LQ� VWDQGLQJ�
DQWHURSRVWHULRU�DQG�ODWHUDO�UDGLRJUDSK�����&REE�DQJOH�����OXPEDU�
ORUGRVLV�IURP�7���WR�6���//������VFROLRWLF�ZHGJLQJ�DQJOH�DW�XSSHU�
adjacent segment (AS-SWA), and 4) osteophyte formation at 
upper adjacent segment with Nathan Grading. 
Results:�7KH�PHDQ�QXPEHUV�RI� IXVHG�VHJPHQW�ZHUH������7KH�
PHDQ�LPSURYHPHQW�UDWH�RI�-2$�VFRUH�ZHUH��������6L[�GRPDLQV�
(Physical Function, Physical Role, Body Pain, Vitality, Social 
)XQFWLRQ��DQG�(PRWLRQDO�5ROH��LQ�6)����VLJQL¿FDQWO\�LPSURYHG�DW�
))8��$YHUDJH�&REE�DQJOH�DQG�//�FKDQJHG�IURP�����Û��DQG�����Û�
EHIRUH�VXUJHU\��WR�����Û��DQG�����Û�DW�))8�UHVSHFWLYHO\��$YHUDJH�
$6�6:$�ZDV�����Û�EHIRUH�VXUJHU\��DQG�VLJQL¿FDQWO\�LQFUHDVHG�WR�
���Û�DW�))8��$FFRUGLQJ�WR�WKH�SURJUHVV�RI�$6�6:$��ZH�GLYLGHG�
LQWR�WZR�JURXSV��SURJUHVV�!���Û�JURXS��Q ���DQG�SURJUHVV�����Û�
JURXS��Q �����1DWKDQ�JUDGLQJ�LV�VLJQL¿FDQWO\�ORZHU������YV�������
3 �������DQG�SUHRSHUDWLYH�$6�6:$�LV�VLJQL¿FDQWO\�JUHDWHU�������
YV�� ���� Û�� 3 ������� LQ� SURJUHVV� !�� Û� JURXS�� +RZHYHU�� FOLQLFDO�
outcomes do not differ between both groups.
Conclusion: The current study demonstrated that short 
segmental TLIF provided the good clinical outcomes for the 
SDWLHQWV�ZLWK�'/6��DQG�ZDV�KHOSIXO�LQ�FRUUHFWLQJ�VFROLRWLF�GHIRUPLW\�
and lumbar lordosis. Further study is necessary for deciding 
whether additional fusion is required for the adjacent segment 
ZLWK�PRUH�WKDQ����Û�6:$�DQG�SRRU�RVWHRSK\WH�IRUPDWLRQ���
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THE EFFECT OF ALLOGRAFT BONE CAGES IN POSTERIOR 
LUMBAR MULTILEVEL INTERVERTEBRAL BODY FUSION
Wang Z., Hu H.M., Wu Q.T., Hu X.Y., Luo Z.J.
Dept. of Orthopaedics, Institute of Orthopaedics and Traumatology 
of PLA, Xijing Hospital, Xi’An, China

Introduction/Aim: Observe the effect of using allograft bone 
cage in posterior Lumbar multilevel intervertebral body fusion.
Materials and Methods: Adults who treated by posterior Lumbar 
multilevel decompression and intervertebral body fusion were 
HOLJLEOH�IRU�HQUROPHQW�LQ�WKLV�WULDO�����FDVHV�����PDOH�����IHPDOH���
$JH����WR����\HDUV�ROG��DYHUDJH�RI������\V��� UDQGRPO\�GLYLGHG�
LQWR� WZR�JURXSV��DOORJUDIW�ERQH�FDJH�JURXS� �Q� �����DOWRJHWKHU�
��� OHYHOV�DQG� WKH�&$36721(�FDJH�JURXS� �Q� �����DOWRJHWKHU�
70 levels. All patients were given corresponding operation, the 
strict follow-up, two groups of patients compared with charging 

ISSLS



WWW.SPINEWEEK2012.COM 327

7KH� PLQLPXP� IROORZ�XS� ZDV� �� \HDUV�� 5DGLRORJLFDO� DQDO\VLV�
included pre- and post-op thoracic kyphosis, lumbar lordosis, 
sagittal and coronal balance, pelvic incidence and sacral 
LQFOLQDWLRQ� �6,���&OLQLFDO� RXWFRPHV� LQFOXGHG�2',� DQG�656��� LQ�
all cases.
Results: 7KH�DYHUDJH�FRUUHFWLRQ�RI� OXPEDU� ORUGRVLV�ZDV�������
DQG�VDJLWWDO�EDODQFH�LPSURYHG�E\�D�PHDQ�����FP��7KH�DYHUDJH�
FRUUHFWLRQ�DW�WKH�RVWHRWRP\�VLWH�ZDV����������Û�������0HDQ�SUH�RS�
6,�RI������� LQFUHDVHG�WR�����Û�SRVW�RSHUDWLYHO\�� ,QVWUXPHQWDWLRQ�
was extended from mid thoracic to the sacrum in 4 cases and to 
WKH�SHOYLV�LQ���FDVHV��7KHUH�ZHUH�QR�QHXURYDVFXODU�FRPSOLFDWLRQV��
All patients recorded improvement in clinical outcome measures 
and overall satisfaction was high.
Conclusion: V-Y vertebral osteotomy is an alternative method 
to SPO and PSO for the correction of sagittal imbalance of the 
lumbar spine. The mean correction at the osteotomy site of 44° 
UHSUHVHQWV� D� VLJQL¿FDQW� DLG� WR� UHGXFLQJ� GHIRUPLW\� LQ� FDVHV� RI�
severe loss of lumbar lordosis and sagittal balance.
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10 YEARS FOLLOW UP STUDY OF SMITH-PETERSON 
VERSUS PEDICLE SUBSTRACTION OSTEOTOMY FOR 
CORRECTION OF LUMBAR SAGITTAL IMBALANCE
Mossaad M., Mohamed A.S.
Dept. of Orthopedic Surgery, Zagazig University, Zagazig, Egypt

Introduction: Smith-Petersen Osteotomy (SPO) and pedicle 
VXEWUDFWLRQ�2VWHRWRP\� �362��KDYH�EHHQ�XVHG� WR� FRUUHFW� ¿[HG�
sagittal deformities. This study is done to compare the results 
of these two methods. Many papers have described the surgical 
technique and the results of these two procedures. Our study 
was performed to compare the results of these two techniques. 
Our expectations as regards the C7 plum line and lumbar lordosis 
and blood loss would be identical in the two groups.
Methods: Clinical, radiographic, and outcomes assessment 
comparing these two surgical techniques. Clinical data and the 
radiographic results were collected prospectively.
7HQ� SDWLHQWV� XQGHUZHQW� 632� DQG� ZHUH� FRPSDUHG� ZLWK� ¿IWHHQ�
SDWLHQWV�ZKR�XQGHUZHQW�362�ZLWK�IROORZ�RI�������\HDUV��$OO�WKH�
VXUJHULHV�ZHUH�SHUIRUPHG�DW�RQH� LQVWLWXWH�EHWZHHQ������������
$OO�SDWLHQWV� LQ�ERWK�JURXSV�ZHUH�FRPSODLQLQJ�RI�HLWKHU�ÀDW�EDFN�
or kyphotic spine due to old spinal fusion procedures and had 
single Osteotomy at one segment. All patients were evaluated 
by preoperative and postoperative standing radiographs and 
prospectively collected data.
Results: The mean correction of the kyphotic angle at the 
2VWHRWRP\� VLWHV� IRU� WKH� 632V� ZDV� ���� DQG� IRU� WKH� 362�
ZDV�����+RZHYHU��WKH�LPSURYHPHQW�LQ�WKH�6DJLWWDO�EDODQFH�ZDV�
VWDWLVWLFDOO\�VLJQL¿FDQWO\�OHVV�ZLWK�632V�WKDQ�ZLWK�362��7KH�PHDQ�
HVWLPDWHG�EORRG�ORVV�IRU�WKH�SURFHGXUH�ZDV�����PO�LQ�WKH�JURXS�
ZLWK� 632V� DQG� ����� LQ� WKH� 362� JURXS� �7KH� PHDQ� 2VZHVWU\�
VFRUH� LPSURYHG� IURP������EHIRUH�VXUJHU\� WR������DIWHU�VXUJHU\�
at the last visit in the SPO group. In the PSO group, it improved 
IURP������EHIRUH�VXUJHU\�WR������DW�WKH�ODVW�YLVLW�
Conclusion: When comparing the SPO in Ten patients to PSO in 
Fifteen patients, the correction in kyphosis was nearly identical. 
The blood loss was substantially greater with the PSO group 
�S��������
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HYPERTENSION AND CARDIOVASCULAR DISEASE ARE
ASSOCIATED WITH BLOOD LOSS IN LUMBAR SPINAL
SURGERY
Young E., Goginemi H., Bajwa N., Ahn N.U., Ahn C.
Dept. of Orthopedic Surgery, University Hospitals Case Medical 
Center, Cleveland, USA

Introduction:�&RPRUELG�FRQGLWLRQV�VXFK�+\SHUWHQVLRQ��'LDEHWHV�
DQG�+HDUW�'LVHDVH�KDV�EHHQ�VKRZQ�WR�LQFUHDVH�WKH�FRPSOLFDWLRQV�
and length of stay in patients undergoing lumbar spinal surgery. 
The purpose of this study was to determine if these conditions lead 
to increased surgical blood loss and/or transfusion requirements 
in patients undergoing lumbar spinal surgery.
Methods: We retrospectively reviewed the records of 490 
consecutive subjects who had undergone lumbar decompression 
with or without fusion and instrumentation. Patients with 
underlying coagulopathies or neoplastic disease were excluded 
from this study. Age, sex, intraoperative blood loss, transfusion 
requirements, comorbidities, number of levels decompressed, 
number of levels fused, and use of instrumentation were recorded 
from patient records. The subjects were split into several 
groups based on their comorbid conditions and a control group 
with no comorbidities. Multivariate ANOVAs correcting for the 
above variables and Chi-square tests, were used to determine 
differences in blood loss and the need for transfusion in patients 
with comorbidities.
Results:� 6LJQL¿FDQW� GLIIHUHQFHV� LQ� EORRG� ORVV� ZHUH� VHHQ� LQ�
SDWLHQWV�ZLWK�+\SHUWHQVLRQ�SHU�GHFRPSUHVVHG�����FF�YV�����FF��
S� �������� IXVHG�����FF�YV�����FF��S� �������DQG� LQVWUXPHQWHG�
OHYHOV� ����FF� YV�� ���FF�� S� �� ������� $GGLWLRQDOO\�� SDWLHQWV� ZLWK�
Hypertension more likely to need intraoperative transfusion (OR 
������S� ��������,Q�FRQWUDVW�WKHUH�ZDV�QR�REVHUYDEOH�GLIIHUHQFH�LQ�
SDWLHQWV�ZLWK�FRPRUELG�'LDEHWHV�RU�+HDUW�'LVHDVH��S�!��������7KH�
total amount of comorbid conditions the patient had also showed 
LQFUHDVLQJ�EORRG�ORVV��S� �������SHU�LQVWUXPHQWHG�OHYHO�DQG�QHHG�
IRU�LQWUDRSHUDWLYH�WUDQVIXVLRQ��S���������
Discussion and Conclusions: In this study it was shown that 
of the comorbid conditions analyzed, Hypertension was found 
WR� EH� VLJQL¿FDQWO\� DVVRFLDWHG� ZLWK� EORRG� ORVV� DQG� WUDQVIXVLRQ�
requirements regardless of extent of surgery. The number of 
comorbid conditions was also associated with blood loss and 
transfusion requirements per levels instrumented. This information 
may help the surgeon and anesthesiologist appropriately plan for 
blood requirements during lumbar surgery.
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V-Y VERTEBRAL BODY OSTEOTOMY FOR THE TREATMENT 
OF FIXED FLEXION DEFORMITY OF THE SPINE
Mehdian H., Boreham B.
The Centre for Spinal Studies and Surgery, Queens Medical 
Centre, Nottingham University Hospital, Nottingham, UK

Introduction: 6XUJLFDO� FRUUHFWLRQ� RI� ¿[HG� ÀH[LRQ� GHIRUPLW\� RI�
the lumbar spine has typically utilised either Smith Peterson 
osteotomy (SPO) or Pedicle Subtraction Osteotomy (PSO).
However, the extent of correction possible is constrained by 
anatomical limitation at the disc or vertebral body. We describe 
a new, V-Y lumbar osteotomy technique which incorporates 
features of both open and closing wedge osteotomies in a single 
vertebral body, increasing the potential correction.
Aim: 7R�HYDOXDWH�WKH�HI¿FDF\�RI�9�<�YHUWHEUDO�ERG\�RVWHRWRP\�IRU�
WKH�FRUUHFWLRQ�RI�¿[HG�VDJLWWDO�LPEDODQFH�DQG�DQDO\VH�WKH�GHJUHH�
of correction achieved.
Patients and Methods: A total of 6 consecutive patients who 
underwent V-Y vertebral body osteotomy for the management of 
¿[HG��VDJLWWDO�SODQH�GHIRUPLW\�RI�WKH�OXPEDU�VSLQH�ZHUH�LQFOXGHG��
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CLINICAL CHARACTERISTICS OF RECURRENT LUMBAR 
DISC HERNIATION AFTER MICROENDOSCOPIC 
DISCECTOMY - EVALUATION OF 32 CASES
Yoshikawa M., Okamoto K., Manabe M., Sha N.
Dept. of Orthopaedic Surgery, Kobe Century Memorial Hospital, 
Kobe, Japan

Introduction: There are few reports which include more than 
��� SDWLHQWV� ZLWK� UHFXUUHQW� OXPEDU� GLVF� KHUQLDWLRQ� �U/'+�� DIWHU�
PLFURHQGRVFRSLF�GLVFHFWRP\��0('���:H�HYDOXDWHG����SDWLHQWV�
ZLWK� U/'+� DIWHU� 0('�� :H� GH¿QHG� U/'+� DV� D� UHFXUUHQW� GLVF�
herniation at the previously operated disc in patients who 
experienced a pain free interval of at least one postoperative 
month. The purpose of this study was to clarify the clinical 
FKDUDFWHULVWLFV�RI�U/'+�DIWHU�0('�
Materials and Methods: :H�LQYHVWLJDWHG�����SDWLHQWV�ZLWK�/'+�
ZKR�XQGHUZHQW�0('��7KH�PHDQ�DJH�ZDV������\HDUV�ROG��7KH�
PHDQ�IROORZ�XS�SHULRG�ZDV����PRQWKV��7KH�SDWLHQWV�ZHUH�GLYLGHG�
into recurrent and nonrecurrent group and were evaluated 
clinically.
Results: U/'+�ZDV�REVHUYHG�LQ����DPRQJ�����SDWLHQWV����������
5HFXUUHQFH� ZDV� REVHUYHG� XQWLO� RQH� SRVWRSHUDWLYH� \HDU� LQ� ���
SDWLHQWV����������:H�PHDVXUHG�VDJLWWDO�UDQJH�RI�PRWLRQ��V520��
RI� WKH� KHUQLDWHG� GLVF� OHYHO� XVLQJ� ÀH[HG� DQG� H[WHQGHG� ODWHUDO�
;�UD\��0HDQ�SUHRSHUDWLYH�V520�ZDV�����GHJUHHV�LQ�WKH�UHFXUUHQW�
group, while it was 6.7 degrees in the nonrecurrent group. There 
ZDV� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH� LQ� V520� EHWZHHQ� WKHVH�
WZR�JURXSV��S��������0RGLF�FKDQJHV�ZHUH�REVHUYHG�LQ����DPRQJ�
��� SDWLHQWV� �������� LQ� WKH� UHFXUUHQW� JURXS�� ZKLOH� WKH\� ZHUH�
REVHUYHG�LQ����DPRQJ�����SDWLHQWV���������LQ�WKH�QRQUHFXUUHQW�
JURXS��7KLV�GLIIHUHQFH�ZDV�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW��+RZHYHU��
there were 6 patients in whom Modic changes were newly 
observed at the recurrence. Reoperation was performed only 
LQ���SDWLHQWV���������&RQVHUYDWLYH� WUHDWPHQWV�VXFK�DV�HSLGXUDO�
EORFN� DQG� 16$,'V� ZHUH� HIIHFWLYH� LQ� ��� SDWLHQWV� ��������� DQG�
VSRQWDQHRXV�UHVRUSWLRQ�RI�WKH�KHUQLDWHG�GLVF�ZDV�REVHUYHG�LQ����
SDWLHQWV���������LQ�WKH�UHFXUUHQW�JURXS�
Discussion and Conclusions: The results of sROM and Modic 
changes show that segmental instability could be one of the 
FDXVHV� RI� U/'+�� &RQVHUYDWLYH� WUHDWPHQWV� ZHUH� HIIHFWLYH� DQG�
spontaneous resorption of the herniated disc was observed 
LQ� PDQ\� U/'+� SDWLHQWV�� 7KHVH� UHVXOWV� VKRZ� WKDW� FRQVHUYDWLYH�
PHWKRGV�DUH�LPSRUWDQW�IRU�WUHDWLQJ�U/'+�
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BACK MUSCLE ATROPHY FOLLOWING TLIF CAN BE 
AVOIDED BY A MINIMUM ACCESS METHOD
Hasegawa K., Shimoda H., Sasaki K.
Spine Surgery, Niigata Spine Surgery Center, Niigata, Japan

Introduction: The purpose of this study is to investigate if 
minimum access surgery (MAS) can avoid back muscle damage 
in transforaminal lumbar interbody fusion (TLIF).
Materials and methods: Twenty patients with L4 degenerative 
VSRQG\OROLVWKHVLV��'6/���DJH�����\��0�) ������WUHDWHG�E\�0$6�
7/,)��JURXS�0$6��ZHUH�FRPSDUHG�WR����SDWLHQWV�ZLWK�'6/��DJH��
���\��0�) ������ WUHDWHG�E\�FRQYHQWLRQDO�7/,)� �JURXS�7/,)���$OO�
surgeries were performed by single surgeon, and there was no 
VLJQL¿FDQW� GLIIHUHQFH� LQ� SUHRSHUDWLYH� FOLQLFDO� DQG� UDGLRORJLFDO�
¿QGLQJV�EHWZHHQ�WKH�JURXSV��6XUJLFDO�LQYDVLYHQHVV��ELRFKHPLFDO�
parameters, clinical symptom, radiological examinations, and 
FRPSOLFDWLRQ� ZHUH� LQYHVWLJDWHG� SURVSHFWLYHO\� IRU� �� \HDUV��
0RUSKRORJLFDO�FKDQJH�RI�PXOWL¿GXV�PXVFOH�ZDV�H[DPLQHG�XVLQJ�
LPDJH�DQDO\VLV�LQ�05,�7��ZHLJKWHG�D[LDO�LPDJHV��7VXWVXPLPRWR�
������
Results: 6XUJLFDO� WLPH�EORRG�ORVVHV�ZHUH�������PLQ�������J�� LQ�
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PATIENT EXPECTATIONS, OUTCOMES AND SATISFACTION:
RELATED, RELEVANT OR REDUNDANT?
Licina P.1,2, Johnston M.1,2, Ewing L.1,2, Pearcy M.1

1Institute of Health and Biomechanical Innovation, Queensland 
University of Technology, Brisbane; 2Dept. of Spinal Surgery, 
Holy Spirit Northside Hospital, Brisbane; Australia

Introduction: Meeting patient expectations and achieving patient 
satisfaction are now considered as important as more technical 
outcome measures such as fusion rate. However, subjective 
YDULDEOHV�DUH�GLI¿FXOW�WR�HYDOXDWH�DQG�LQWHUSUHW�REMHFWLYHO\��7KHLU�
relevance to clinical practice and how to change practice to 
optimize them is incompletely understood.
Aims: This study assessed whether patient expectations 
KDG� EHHQ� PHW� DQG� ZKHWKHU� WKH\� ZHUH� VXEMHFWLYHO\� VDWLV¿HG�
by determining their expectations before lumbar surgery and 
measuring their clinical outcome after surgery.
Patients and Methods: ���� SDWLHQWV� XQGHUJRLQJ� SULPDU\��
single-level surgery for degenerative lumbar conditions were 
studied prospectively. Oswestry disability index (odi), back visual 
analogue scale (vas) and leg vas were assessed pre-operatively 
and at 6 weeks and 6 months post-surgery.  Patients’ expectations 
were measured pre-operatively by asking them to score the level 
of pain and disability that would be least acceptable for them to 
XQGHUJR�VXUJHU\�DQG�EH�VDWLV¿HG���6DWLVIDFWLRQ�ZDV�DVVHVVHG�VL[�
ZHHNV�SRVW�RSHUDWLYHO\�ZLWK�D�OLNHUW�VFDOH��'LIIHUHQFHV�LQ�SDWLHQW�
expectations between actual and expected improvements were 
TXDQWL¿HG��
Results: Most patients had a clinically relevant improvement, but 
RQO\�DERXW�KDOI�DFKLHYHG�WKHLU�H[SHFWDWLRQV��WDEOH����

6 weeks 6 months

AE 0&,' AE 0&,'

2', ��� ��� ��� ���

Back VAS ��� ��� ��� ���

Leg VAS ��� ��� ��� ���

7DEOH����3HUFHQWDJH�RI�SDWLHQWV�WKDW�DFKLHYHG�H[SHFWDWLRQV��$(��
DQG�DFKLHYHG�PLQLPDO�FOLQLFDOO\�LPSRUWDQW�GLIIHUHQFH��0&,'��

$W���ZHHNV�����UHSRUWHG�EHLQJ�³YHU\�VDWLV¿HG´������³VDWLV¿HG´��
��� ³VRPHZKDW� VDWLV¿HG´�� QRQH� ZHUH� ³GLVVDWLV¿HG´� RU� ³YHU\�
GLVVDWLV¿HG´�� � 6DWLVIDFWLRQ� GLG� QRW� FRUUHODWH� ZLWK� SUH�RSHUDWLYH�
pain or disability, or with patient expectation of improvement.  
Satisfaction correlated with post-operative back pain and to 
D� OHVVHU�H[WHQW�2',�DQG� W\SH�RI�VXUJHU\�� �7KH����SDWLHQWV� WKDW�
ZHUH� RQO\� ³VRPHZKDW� VDWLV¿HG´� IHOO� LQWR� WKH� KLJKHVW� TXDUWLOH� RI�
postoperative back pain.
Conclusion: Satisfaction correlates with positive outcomes. 
3DWLHQW� H[SHFWDWLRQV� KDYH� OLWWOH� EHDULQJ� RQ� ¿QDO� RXWFRPH� DQG�
satisfaction. Their value probably lies in identifying patients with 
unrealistic expectations and counselling them as part of the 
consent process.
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REVISION DISCECTOMY WITH POSTEROLATERAL (PLF) 
VERSUS TRANSFORAMINAL LUMBAR INTERBODY FUSION 
(TLIF): A RETROSPECTIVE COMPARATIVE STUDY
Wahba G.M.1,2, Deering R.M.2, Cho C.H.1,2, Harris M.B.1,2, Wood 
K.B.1,3, Schwab J.H.1,3, Bono C.M.1,2

Dept. of Orthopaedic Surgery, Harvard Medical School, Boston; 
2Dept. of Orthopaedics, Brigham & Womens Hospital, Boston; 
3Dept of Orthopaedics, Massachusetts General Hospital, Boston, 
USA 

Introduction: Revision discectomy and fusion is often performed 
for recurrent lumbar disc herniations. TLIF is thought to result 
in increased fusion rates, an advantage over stand-alone 
instrumented PLF. However, there is a lack of data comparing 
their outcomes for recurrent herniations. This study compares the 
clinical and radiographic outcomes of these two fusion methods 
when performed with revision discectomies.
Methods: Records were reviewed for patients who underwent 
revision discectomy and fusion (PLF or TLIF) between January 
����� DQG� -XO\� ������ )RUW\� SDWLHQWV� PHW� LQFOXVLRQ� FULWHULD� ����
3/)�� ���7/,)��� 5DGLRJUDSKLF�� RSHUDWLYH�� DQG� FOLQLFDO� RXWFRPHV�
were assessed. Fusion status was determined by independent 
radiographic evaluation. Clinical outcomes were measured 
XVLQJ�9$6�IRU�OHJ�DQG�EDFN�SDLQ�DQG�2',��3DWLHQWV�ZHUH�DVNHG�
to assess their current pain and to retrospectively give best 
estimates of their pain prior to surgery.
Results: 7KHUH� ZDV� D� VLJQL¿FDQW� DVVRFLDWLRQ� EHWZHHQ� EORRG�
ORVV��VXUJHU\�GXUDWLRQ��DQG�KRVSLWDO�/26��7/,)V�ZHUH�VLJQL¿FDQWO\�
ORQJHU�VXUJHULHV��������PLQ��DV�FRPSDUHG�WR�3/)V��������PLQ��
�S ��������7KH�RQO\�FOLQLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�WKH�
groups occurred in magnitude of change from baseline among the 
2',�GRPDLQV�RI�VOHHS��S �������DQG�WUDYHO� �S �������� IDYRULQJ�
7/,)��$PRQJ� 3/)� SDWLHQWV�� WKHUH� ZDV� VLJQL¿FDQW� LPSURYHPHQW�
in VAS back�VFRUHV��S� ��������DQG�LQ�2',�VFRUHV��S� ���������
DQG� QRQ�VLJQL¿FDQW� LPSURYHPHQW� LQ� 9$6� OHJ� VFRUHV�� $PRQJ�
TLIF patients, VAS back and leg� VFRUHV� VLJQL¿FDQWO\� LPSURYHG�
�S ������ DQG� S ������� UHVSHFWLYHO\��� 5DGLRJUDSKLF� IXVLRQ�ZDV�
DFKLHYHG� LQ� ��� �������� 3/)� SDWLHQWV� DQG� ��� �������� 7/,)�
SDWLHQWV��QR�VLJQL¿FDQW�GLIIHUHQFH���
Conclusion: Although a limited study of a small number 
of patients, these data failed to suggest consistent clinical 
advantages of one fusion method over another when performed 
with revision discectomy. A future prospective randomized 
FRQWUROOHG�VWXG\�PD\�EH�ZDUUDQWHG�WR�PRUH�GH¿QLWLYHO\�GH¿QH�WKH�
roles of these two popular fusion methods.
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THE ROLE OF LOAD ABSORPTION IN LUMBAR ARTHRO-
PLASTY - ELASTOMERIC TOTAL DISC REPLACEMENT 48 
MONTHS AFTER SURGERY
Marchi L., Oliveira L.,Castro C.A., Amaral R., Coutinho T., 
Coutinho E., Pimenta L.
MISS, Instituto de Patologia de Coluna, São Paulo, Brazil

Purpose: Lumbar arthroplasty aims maintenance of movement 
but clinical and biomechanical results have indicated the need 
of load absorption. This present device is an elastomeric 
lumbar disc prosthesis which uses compliant polycarbonate 
polyurethane as its core material and has been designed to have 
enhanced endurance properties. Clinical and radiological results 
after 36 months are encouraging for this new lumbar arthroplasty 
rationale.
Methods: )LIWHHQ� SDWLHQWV� ���� PDOH�� �� IHPDOH�� ZLWK� '''�
underwent anterior disc replacement and prospectively followed. 
7HQ�SDWLHQWV� UHFHLYHG� WUHDWPHQW�DW�D�VLQJOH� OHYHO� �/��6���ZKLOH�
¿YH� SDWLHQWV� UHFHLYHG� WUHDWPHQW� DW� WZR� OHYHOV� �/��/��/��6��� RU�

0$6�DQG�������PLQ��������J��LQ�7/,)�ZLWK�VLJQL¿FDQWO\�OHVV�EORRG�
ORVV� LQ� 0$6� �S���������� &53�:%&� LQ� SRVWRSHUDWLYH� �� GD\V�
ZDV���������� LQ�0$6�DQG����������� LQ�7/,)��%RWK�SDUDPHWHUV�
ZHUH� VLJQL¿FDQWO\� ORZHU� LQ� 0$6� �S���������� 3HULRSHUDWLYH�
FRPSOLFDWLRQV� LQ�0$6�ZHUH� �� HSLGXUDO� KHPDWRPD��ZKLOH� WKRVH�
LQ�7/,)�ZHUH���HSLGXUDO�KHPDWRPD����VXUIDFH� LQIHFWLRQV��DQG���
screw malposition. Hospital stay in MAS was shorter than that 
LQ� 7/,)� ������ YV� ����� GD\V� S��������$OO� FDVHV� LQ� ERWK� JURXSV�
achieved bony union and there was no difference in clinical 
LPSURYHPHQW�EHWZHHQ�WKH�JURXSV��0XOWL¿GXV�PXVFOH�RI�DSSURDFK�
VLGH� IRU� LQWHUERG\� IXVLRQ� LQ� 7/,)� VKRZHG� VLJQL¿FDQW� DWURSKLF�
change compared to that in MAS. One lumbar canal stenosis in 
adjacent level in TLIF was treated surgically. 
Discussion: The results of operative blood loss and 
postoperative biochemical parameters showed less invasiveness 
LQ�0$6��$OWKRXJK�ERWK�JURXSV�VKRZHG�VLJQL¿FDQW�LPSURYHPHQW�LQ�
V\PSWRPV�ZLWK�������XQLRQ��PXOWL¿GXV�PXVFOH�ZKLFK�LV�YLWDO�LQ�
stability of the lumbar spine, inevitably atrophied in TLIF. On the 
other hand, MAS was able to preserve the back muscle. 
Conclusion: MAS can realize comparable results with less 
invasiveness compared to TLIF and can avoid deep back muscle 
dysfunction.
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SUBSIDENCE OF POLYETHERETHERKETONE CAGE 
IN MINIMALLY-INVASIVE TRANSFORAMINAL LUMBAR 
INTERBODY FUSION
Kim M.C., Chung H.T., Cho J.L., Kim D.J.
Dept. of Orthopaedic Surgery, Bumin Hospital, Busan, Korea

Introduction/Aim: The aim of this study was to determine the 
rate of cage subsidence in minimally-invasive transforaminal 
lumbar interbody fusion (MITLIF) using polyetheretherketone 
(PEEK) cage, and to analyze its associated risk factors. 
Materials and Methods:�$�WRWDO�RI�����FRQVHFXWLYH�SDWLHQWV�ZKR�
had undergone MITLIF using PEEK cage and had a minimum 
���\HDU�IROORZ�XS�ZHUH�LQFOXGHG�LQ�WKLV�VWXG\��&DJH�VXEVLGHQFH�
ZDV� GH¿QHG� LI� FDJH� VDQN� LQWR� WKH� DGMDFHQW� YHUWHEUDO� ERG\� ��
mm or deeper on the postoperative and serial follow-up lateral 
radiographs. Age, gender, body mass index, bone mineral density, 
diagnosis, number of fusion segment, and the quality/quantity of 
back muscle were considered as demographic variables which 
may affect the cage subsidence. Level of fusion, size and position 
of cage, intervertebral angle, and postoperative distraction of the 
disc height were regarded as cage-related variables. Logistic 
regression analysis between these independent variables and 
cage subsidence was conducted. 
Results:�$PRQJ�����LQVHUWHG�FDJHV��WKH�UDWH�RI�FDJH�VXEVLGHQFH�
ZDV� ������ ���� FDJHV��� &DJH� VXEVLGHQFH� RFFXUUHG� ZLWKLQ�
���������� �������PRQWKV�DIWHU� VXUJHU\��7KH�2GGV� UDWLRV� IRU� WKH�
VLJQL¿FDQW� ULVN� IDFWRUV� UHJDUGLQJ� FDJH� VXEVLGHQFH� ZHUH� ������
�����&,��������������LQ�/��6��OHYHO�������������&,��������������
in cage position.
Discussions: In our opinion, there are two reasons for the 
KLJK� ULVN� RI� FDJH� VXEVLGHQFH� LQ� /��6�� OHYHO�� ¿UVW�� VXUJHRQ¶V�
technical tendency or error for the end plate manipulation and 
FDJH�SRVLWLRQLQJ��DQG�VHFRQGO\��PRUH�DSSOLHG�FRPSUHVVLRQ�ORDG��
Anterior cage positioning as a risk factor also seems to be related 
with more compression load.
Conclusions: The rate of PEEK cage subsidence after MITLIF 
was considerably low. End plate manipulation and cage insertion 
LQ�0,7/,)�GLG�QRW� LQÀXHQFHG�E\�VPDOO� RSHUDWLRQ�ZLQGRZ��&DJH�
subsidence was affected by in our series.
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Conclusion: The authors believe that use of this tool in the 
clinical setting will improve the accuracy of diagnosis, thus 
leading to improved quality of patient care.

P420

ASYMMETRICAL PEDICLE SUBTRACTION OSTEOTOMY 
FOR RIGID DEGENERATIVE LUMBAR KYPHOSCOLIOSIS  
Toyone T., Shiboi R., Ozawa T., Inada K., Kamikawa K., Watanabe 
A., Matsuki K., Wada Y., Ohtori S., Takahashi K.  
Dept. of Orthopaedic Surgery, Teikyo University Chiba Medical 
Center, Ichihara, Japan. 

Introduction: Vertebral wedge osteotomy provides good 
correction of kyphosis, but has rarely been applied to degenerative 
lumbar kyphoscoliosis. Our objective was to clarify the safety and 
HI¿FDF\�RI�DV\PPHWULFDO�SHGLFOH�VXEWUDFWLRQ�RVWHRWRP\��362��LQ�
the treatment of severe adult lumbar deformities, prospectively.
Materials and Methods:� $� WRWDO� RI� ��� SDWLHQWV� ZKR� KDG�
undergone corrective osteotomy were enrolled. The average 
age at PSO surgery was 67 years (range, 45–76). The minimum 
IROORZ�XS�ZDV���\HDUV��3DWLHQW�TXHVWLRQQDLUHV�ZHUH�DGPLQLVWHUHG�
prospectively. Radiographic parameters including sagittal and 
coronal balance were analyzed. 
Results:�$YHUDJH�RSHUDWLYH�WLPH�ZDV�����PLQXWHV��UDQJH������
WR�����PLQXWHV���$YHUDJH�EORRG� ORVV�ZDV������PO� �UDQJH�� ����
WR������PO���0HDQ�SUHRSHUDWLYH� OXPEDU� ORUGRVLV� LPSURYHG� IURP�
���� WR�����DW� WKH�¿QDO� IROORZ�XS��DQG�VDJLWWDO�EDODQFH� LPSURYHG�
IURP���FP�WR��FP��UHVSHFWLYHO\��0HDQ�OXPEDU�VFROLRVLV�LPSURYHG�
IURP�����WR������DQG�FRURQDO�RIIVHW�LPSURYHG�IURP���FP�WR��FP��
UHVSHFWLYHO\��7KHUH�ZDV�DOVR�VWDWLVWLFDOO\�VLJQL¿FDQW�LPSURYHPHQW�
IURP�SUHRSHUDWLYH�WR�¿QDO�HYDOXDWLRQ�LQ�DOO�FOLQLFDO�GRPDLQV��7KHUH�
ZHUH��� FRPSOLFDWLRQV�� RQH�GXUDO� WHDU�� WZR�KRRN�GLVORGJHPHQWV�
at the cephalad side requiring revision instrumentation, and 
one rod breakage not requiring surgical intervention. Overall, all 
���SDWLHQWV�ZHUH�VDWLV¿HG�ZLWK� WKHLU� VXUJLFDO�PDQDJHPHQW�DQG�
would choose to repeat the procedure.
Conclusion: Our data suggests that the surgical procedure 
of asymmetrical PSO is to correct the scoliosis, to restore the 
lumbar lordosis by way of convex sided posterolateral wedge 
osteotomy, and may go a long way toward solving the problems 
of rigid lumbar degenerative kyphoscoliosis.
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COST-UTILITY ANALYSIS OF ANTERIOR CERVICAL
DISCECTOMY AND FUSION VERSUS CERVICAL DISC
ARTHROPLASTY
Goldstein J., Lafage V.
Dept. Of Orthopaedic Surgery, Nyu Hospital For Joint Diseases, 
New York, USA

Summary: Anterior cervical discectomy and fusion and cervical 
arthroplasty have been shown to be effective treatments for 
FHUYLFDO�GLVF�GLVHDVH��)XVLRQ�SURYLGHG�D�VOLJKW�EHQH¿W�LQ�WHUPV�RI�
QALYs gained at two years over arthroplasty, but at an increased 
cost. Both treatments were within accepted standards of cost-
effectiveness.
Introduction: Patients with cervical disc herniations resulting 
in radiculopathy or myelopathy from single level disease have 
WUDGLWLRQDOO\�EHHQ�WUHDWHG�ZLWK�$QWHULRU�&HUYLFDO�'LVFHFWRP\�DQG�
)XVLRQ��$&')��ZLWK�H[FHOOHQW�UHVXOWV��&HUYLFDO�'LVF�$UWKURSODVW\�
�&'$�� KDV� EHHQ� VKRZQ� WR� UHVXOW� LQ� VLPLODU� FOLQLFDO� RXWFRPHV��
Expert suggestion of reduced adjacent segment degeneration is a 
SURPLVLQJ�IXWXUH�UHVXOW��$�&RVW�8WLOLW\�$QDO\VLV�RI�WKHVH�SURFHGXUHV�
with long-term follow-up has not been previously reported.
Methods: We reviewed single institution prospective data from 
D� UDQGRPL]HG� WULDO� FRPSDULQJ� VLQJOH�OHYHO� $&')� DQG� &'$� LQ�

/��/��/��6����&OLQLFDO��9$6�DQG�2',��DQG�UDGLRORJLFDO�RXWFRPHV�
were analyzed. All patients were assessed pre-operatively, and 
at 6 weeks, 3 and 6 months, and annually.
Results: $YHUDJH� DJH� ZDV� ����� \HDUV� �UDQJH� ������� DQG� DQ�
DYHUDJH�%0,�ZDV������ �UDQJH�������������$W� ���PRQWKV� IROORZ�
XS� HYDOXDWLRQ�� WKH� 9$6� EDFN� SDLQ� DQG� 2',� VFRUHV� LPSURYHG�
VLJQL¿FDQWO\� ZKHQ� FRPSDUHG� WR� EDVHOLQH�� 520� ZHQW� IURP� D�
EDVHOLQH�RI�������������� WR��������������DW����PRV��DQG���������
�����DW����PRV��1R�VLJQL¿FDQW�IDFHW�GHJHQHUDWLRQ�ZDV�REVHUYHG��
There was one prosthesis removal due excessive motion and 
consequent pain. One patient experienced intraop vascular 
damage at L4-L5 that required further surgery to repair. At six 
month follow up evaluation, one patient experienced retrograde 
HMDFXODWLRQ�ZKLFK�ZDV�UHVROYHG�DW����PRQWKV��
Discussion and Conclusion: 7KLV� ZRUN� UHSRUWV� D� ��� PRQWK�
follow-up results of the new elastomeric generation of total disc 
SURVWKHVHV��7KH�FOLQLFDO�UHVXOWV�IRU�9$6�DQG�2',�ZHUH�VXSHULRU�
WR� RWKHU� PDUNHWHG� DUWL¿FLDO� OXPEDU� GLVFV� VXFK� DV� &KDULWp� DQG�
3UR'LVF�/�DW�WKH�VDPH�IROORZ�XS�WLPHIUDPHV��SUHVHQWLQJ�WKH�VDPH�
inherent complications related to the anterior surgery access.
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DEVELOPMENT OF A SUPPORT TOOL FOR CLINICAL 
DIAGNOSIS OF SYMPTOMATIC LUMBAR FORAMINAL 
STENOSIS
Yamada H.1, Oka H.2,Yoshida M.1, Iwasaki H.1, Endou T.1, Kioka M.1,
Ishimoto Y.1, Nagata K.1 Takiguchi N.1

1Dept. of Orthopaedic Surgery, Wakayama Medical University, 
Wakayama City; 2Dept. of Joint Disease, The Research 
University of Tokyo, 22nd Century Medical and Research Center, 
Tokyo, Japan

Introduction: Not all cases of lumbar foraminal stenosis (LFS) 
on MRI are symptomatic. Therefore, establishment of a clinical 
diagnostic tool for identifying patients with symptomatic LFS is 
crucial in the clinical setting. The aim of this study was to develop 
a support tool for clinical diagnosis of LFS.
Materials and Methods: Patients with only L5 radiculopathy 
were prospectively enrolled in this study. Fifty-one patients with 
intra-canal stenosis only at L4-5 and 49 patients with foraminal 
VWHQRVLV� RQO\� DW� /��6�� ZHUH� VHOHFWHG� IURP� WKLV� FRKRUW�� 7R�
determine the factors related to a high index of clinical suspicion 
RI�/)6�����LWHPV����VXEMHFWLYH�DQG���REMHFWLYH�LWHPV�RQ�WKH�-2$�
VFRUH��.HPS�VLJQ��3DWULFN��%RQQHW�DQG�)UHLEHUJ� WHVWV��SDLQ�RQ�
VLWWLQJ��DQG�SDLQ�ZKHQ�UHFXPEHQW��ZHUH�FRPSDUHG�EHWZHHQ�WKH�
��JURXSV��
Results: $IWHU�IDFWRUV�ZLWK�D�3�YDOXH�������RQ�XQLYDULDWH�DQDO\VHV�
were included in a stepwise multiple logistic regression model, the 
VLJQL¿FDQW��3���������SUHGLFWRUV�RI�D�¿QDO�GLDJQRVLV�RI�/)6�ZHUH�
LGHQWL¿HG�DV�IROORZV��SDLQ�ZKHQ�UHFXPEHQW��3� ����������%RQQHW�
WHVW��3� ����������)UHLEHUJ�WHVW�3� ��������DQG�SDLQ�RQ�VLWWLQJ�3�
 ����������7R�GHYHORS�D�GLDJQRVWLF�WRRO��D�VFRULQJ�V\VWHP���±���
points) was formulated on the basis of the contribution ratio of 
these risk factors. Regarding the contribution ratio, an integer 
VFRUH� ZDV� DVVLJQHG� WR� WKH� LGHQWL¿HG� ULVN� IDFWRUV� DV� IROORZV��
SDLQ�ZKHQ�UHFXPEHQW ��SRLQWV��)UHLEHUJ� WHVW ��SRLQWV��%RQQHW�
WHVW ��SRLQWV��SDLQ�RQ�VLWWLQJ ��SRLQWV��7KH�+RVPHU�/HPHVKRZ�
statistic for this scoring system was P = 0.063 and this result 
FRQ¿UPHG�WKDW�LW�ZDV�D�JRRG�PRGHO��52&�DQDO\VLV�VKRZHG�WKH�
IROORZLQJ� UHVXOWV�� FXW�RII� YDOXH �� SRLQWV�� DUHD� XQGHU� WKH� 52&�
FXUYH ���������VHQVLWLYLW\ �������DQG�VSHFL¿FLW\ ������
Discussion: Failure of diagnosis or misdiagnosis of symptomatic 
LFS is a leading cause of failed back surgery syndrome. 
However, when a double-crush lesion of the L5 spinal nerve is 
REVHUYHG�ERWK�LQVLGH�DQG�RXWVLGH�WKH�FDQDO�RQ�05,��LW�LV�GLI¿FXOW�
to differentiate the neural pathology between the two. By using 
this tool, accurate diagnoses of patients with symptomatic LFS 
may be possible. 
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Discussion: The use of general health status questionnaires 
allows evaluation of spinal diagnoses in the context of various 
other health conditions. 
Conclusions: /XPEDU� '''� ZDV� DVVRFLDWHG� ZLWK� SK\VLFDO�
debilitation similar to other medical conditions. Spine surgery 
yielded results comparable to most of the other conditions. 
6\PSWRPDWLF�OXPEDU�'''�LQ�VXUJLFDO�FDQGLGDWHV�LV�D�VLJQL¿FDQW�
health problem and is as debilitating as several other commonly-
accepted disease states. Through careful patient evaluation and 
treatment, their physical condition can be improved in a manner 
VLPLODU�WR�RWKHU�VLJQL¿FDQW�KHDOWK�SUREOHPV��
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WORKERS’ COMPENSATION VERSUS NON WORKERS’ 
COMPENSATION: PERSONALITY DIFFERENCES
Block A.R.1, Ohnmeiss D.D.2, Guyer R.D.3, Atanasov A.2,
Ughwanogho E.2 4

1Dept. of Psychology, Texas Back Institute Research Foundation, 
Plano; 2Dept. of Research, Texas Back Institute Research 
Foundation, Plano; 3Dept. of Surgery, Texas Back Institute 
Research Foundation, Plano; 4Dept. of Psychology, Kent State 
University, Kent, USA

Introduction: Compromised surgical outcomes have been 
associated with Workers’ Compensation (WC) vs. Non-Workers’ 
Compensation (Non-WC) as well as psychological factors. It has 
not been rigorously investigated whether there are personality 
or behavioral traits more prevalent in WC patients that may be 
related to compromised outcome.  The purpose of this study 
ZDV�WR�FRPSDUH�SHUVRQDOLW\�SUR¿OHV�RI�:&�YV��1RQ�:&�SDWLHQWV�
undergoing spine surgery. 
Materials and Methods: Patients completed a presurgical 
screening evaluation including an interview with a psychologist 
and psychological testing. Patients also completed a post-
surgical follow-up questionnaire. The study included 36 WC and 
����1RQ�:&�SDWLHQWV��
Results: (GXFDWLRQDO�OHYHO�GLIIHUHG�VLJQL¿FDQWO\�LQ�WKH�WZR�JURXSV�
ZLWK� FROOHJH� FRPSOHWHG� E\� ������RI�1RQ�:&�YV�� �����RI�:&�
SDWLHQWV��2QO\������RI�1RQ�:&�SDWLHQWV�GLG�QRW�JUDGXDWH� IURP�
KLJK� VFKRRO� YV�� ������ RI� :&� SDWLHQWV�� 3UH�RSHUDWLYHO\�� :&�
patients displayed relatively elevated sensitivity to symptoms 
UHÀHFWHG� E\� KLJKHU� VFRUHV� RQ� JDVWURLQWHVWLQDO� SUREOHPV�� KHDG�
pain, as well as neurological and cognitive complaint scales. 
:&�SDWLHQWV¶�003,���5)�SUR¿OHV�GLVSOD\HG�D�JUHDWHU�VHQVH�RI�
LQHI¿FDF\�� PRUH� EHKDYLRU�UHVWULFWLQJ� IHDUV�� PRUH� DJJUHVVLRQ��
and a higher level of aberrant experiences. WC patients also 
UHÀHFWHG� D� JUHDWHU� VHQVH� RI� HQWLWOHPHQW� DQG� GHPRUDOL]DWLRQ��
Post-operatively, WC patients were more fearful, worried, and 
depressed than Non-WC patients, although the groups did not 
GLIIHU�VLJQL¿FDQWO\�RQ�WKHVH�PHDVXUHV�SUH�RSHUDWLYHO\��
Discussion: Psychological factors have been reported to be 
related to surgical outcome. Compromised surgical outcomes in 
WC patients may be related to personality/behavioral factors that 
are more prominent in this population. This study found multiple 

FHUYLFDO� GLVF� GLVHDVH�� 'DWD� FROOHFWHG� LQFOXGHG� GHPRJUDSKLFV��
RXWFRPH�VFRUHV��1',�DQG�6)������DQG�XWLOLW\�VFRUHV��3URFHGXUDO�
FRVW�ZDV�HVWLPDWHG�YLD�PHGLFDUH�UHLPEXUVHPHQW�EDVHG�RQ�'5*�
DQG� SK\VLFLDQ�&37� FRGHV��4$/<V�ZHUH� FDOFXODWHG� DW� �� DQG� ��
years after surgery, allowing for cost/QALY assessments.
Results: 3DWLHQWV�LQFOXGHG�$&')��Q ����DQG�&'$��Q ����ZLWK�QR�
VLJQL¿FDQW�GLIIHUHQFH�LQ�GHPRJUDSKLF�GDWD��%RWK�JURXSV�VKRZHG�
LPSURYHPHQW� LQ� 1',�� %RWK� JURXSV� VKRZHG� LPSURYHPHQW� LQ� DOO�
domains of SF-36 except general health (GH), which remained 
VWDEOH��$&')�SDWLHQWV�UHFRUGHG�VLJQL¿FDQWO\�KLJKHU�VFRUHV�LQ�WKH�
PHQWDO� KHDOWK� �0+�� GRPDLQ� DW� �� DQG��� \HDUV� �S��������$W� WZR�
\HDUV�� WRWDO� 4$/<V� JDLQHG�ZHUH� ����� DQG� ����� IRU�$&')� DQG�
&'$� UHVSHFWLYHO\��7KH� FRVW� RI�$&')�ZDV� ���������ZKLOH�&'$�
DYHUDJHG� ��������� &RVW�4$/<� ZDV� �������� DQG� �������� IRU�
$&')�DQG�&'$�DW���\HDUV��7KH�LQFUHPHQWDO�FRVW�HIIHFWLYHQHVV�
UDWLR��,&(5��RI�$&')�YV�&'$�ZDV���������
Conclusion: :H�FRQ¿UP�WKH�HI¿FDF\�RI�$&')�DQG�&'$�LQ�WKH�
treatment of cervical disc disease. Our results suggest similar 
clinical outcomes at one and two year follow-up. Both average 
modalities demonstrate cost-effectiveness. However, the 
DGGLWLRQDO�4$/<V�JDLQHG�E\�$&')� LQ� WKLV�VWXG\�GHPRQVWUDWH�D�
SRWHQWLDOO\�PRUH�FRVW�HIIHFWLYH�SUR¿OH�DW�WZR�\HDUV��
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EVALUATING SYMPTOMATIC LUMBAR DISC 
DEGENERATION AND ITS TREATMENT IN THE CONTEXT
OF OTHER MEDICAL CONDITIONS
Ohnmeiss D.D.1, Thongtrangan I.1, Guyer R.D.2, Zigler J.E.2,
Atanasov A.M.1

1Dept. of Research, Texas Back Institute Research Foundation, 
Plano; 2Dept. of Surgery, Texas Back Institute Research 
Foundation, Plano, USA

Introduction: The use of health-related quality of life 
instruments, such as Short Form-36 (SF-36) allows evaluation 
of spinal diagnoses in the context of other medical conditions. 
In the current era of changing health economics, this may have 
important implications for the funding allotted to spine care. The 
purpose of this study was to compare SF-36 scores in patients 
ZLWK� V\PSWRPDWLF�GHJHQHUDWLYH�GLVF�GLVHDVH� �'''�� WR�PXOWLSOH�
other non-spine diagnoses as well at the results after treatment. 
Methods: 6)����3K\VLFDO�&RPSRQHQW�6XPPDU\��3&6��JUHDWHU�
VFRUHV� LQGLFDWH� EHWWHU� FRQGLWLRQ�� ZDV� XVHG� LQ� WKLV� VWXG\�� '''�
scores came from a prospective total disc replacement trial. SF-
36 data were collected from the literature for hip replacement, 
knee replacement, chronic obstructive pulmonary disease 
�&23'��� FDQFHU�� DQG� KHDUW� GLVHDVH�� 0XOWLSOH� VWXGLHV� �UDQJH�
������ZHUH� FRPELQHG� IRU� HDFK� RI� WKHVH� FRQGLWLRQV� WR� GHULYH� D�
FRPSRVLWH�FRPSDUDWLYH�YDOXH��2QO\�VWXGLHV�ZLWK����PRQWK�IROORZ�
up were included.
Results: '''�SDWLHQWV¶�PHDQ�3&6�VFRUH�ZDV�VLPLODU� WR� WKRVH�
ZLWK�� NQHH� UHSODFHPHQW�� KLS� UHSODFHPHQW�� DQG� &23'� �VHH�
¿JXUH���6FRUHV�IRU�'''�SDWLHQWV�ZHUH�VOLJKWO\�ZRUVH�WKDQ�KHDUW�
GLVHDVH�SDWLHQWV�DQG�ZRUVH�WKDQ�IRU�FDQFHU�SDWLHQWV��$IWHU�7'5��
WKH�3&6�VFRUHV�LPSURYHG�VLJQL¿FDQWO\��S����������7KH�SRVW�7'5�
score improved to a level similar or better than post-treatment 
VFRUHV� IRU� &23'�� NQHH� UHSODFHPHQW�� DQG� KHDUW� GLVHDVH�� +LS�
replacement had greater post-treatment scores.
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pain and leg symptoms, Japanese Orthopaedic Association Back 
Pain Questionnaire (JOABPEQ) subscales, which consist of pain-
related disorders, lumbar spine dysfunction, gait disturbance, 
social life disturbance and psychological disorders, and patients’ 
satisfaction were evaluated one year postoperatively. Patients, 
ZKR� VKRZHG� PRUH� DQG� OHVV� WKDQ� ��� SRLQWV� LPSURYHPHQW� RI�
psychological disorders, were divided into the A and B groups, 
UHVSHFWLYHO\��'DWD�ZHUH�DQDO\]HG�DQG�3��������ZDV�FRQVLGHUHG�
VLJQL¿FDQW��
Results: )ROORZ�XS�UDWH�ZDV������7KLUW\�VHYHQ�DQG����SDWLHQWV�
ZHUH�FODVVL¿HG�LQWR�WKH�$�DQG�%�JURXSV��UHVSHFWLYHO\��7KHUH�ZHUH�
no differences in age, gender, diagnosis, operation methods, 
FRPSOLFDWLRQV� DQG� 654�'� EHWZHHQ� WZR� JURXSV�� 9$6� IRU� OHJ�
symptoms in the A group was statistically higher than those in 
the B group preoperatively, but not low back pain. Preoperative 
points of pain-related disorders, lumbar spine dysfunction, and 
psychological disorders were lower in the A group than the B 
JURXS��3����������$W�IROORZ�XS��LPSURYHPHQW�RI�DOO�VXEVFDOHV�DQG�
SDWLHQWV¶�VDWLVIDFWLRQ�ZHUH�VLJQL¿FDQWO\�EHWWHU�LQ�WKH�$�JURXS�WKDQ�
those in the B group.
Discussion: Elderly patients with LSS, who improved in 
psychological disorders postoperatively, had preoperative severe 
leg symptoms and impairment of QOL. In addition, improvement 
of psychological disorders was related to that of other JOABPEQ 
subscales and patients’ satisfaction. These results suggest 
that postoperative improvement of QOL results in recovery of 
emotional responses to pain.
Conclusions: We demonstrated the clinical characteristics 
of elderly patients with LSS surgically improved psychological 
disorders.
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CLINICAL AND RADIOLOGICAL OUTCOME OF 
DYNAMIZATION PLIF IN PATIENTS WITH HEMODIALYSIS 
RELATED SPONDYLOARTHROPATHY
Ogihara S., Kunogi J, Masuyama S., Sasagawa T., Takeuchi Y.
Dept. of Spine and Orthopedic Surgery, Japanese Red Cross 
Medical Center, Tokyo, Japan

Introduction/Aim: The recent advances in hemodialysis have 
prolonged the patient’s life span and increased the number of 
the patients suffered from dialysis-related spondyloarthropathy 
�'56$�� RI� WKH� OXPEDU� VSLQH�� 7KH� SXUSRVH� RI� WKLV� VWXG\� LV� WR�
evaluate the clinical and radiological outcome of two different 
posterior lumbar interbody fusion (PLIF) systems for hemodialysis 
patients: Conventional PLIF system utilizing normal pedicle screw 
V\VWHP�� DQG� '\QDPL]DWLRQ� 3/,)� V\VWHP� ZKLFK� DOORZV� FUDQLDO�
pedicle screw connector moving caudally in accordance with 
reducing of disc height due to subsidence of interbody cages.
Materials and Methods: This study included consecutive 34 
OXPEDU�'56$�SDWLHQWV�ZKR�XQGHUZHQW�3/,)�DW�RXU�KRVSLWDO��7KHUH�
ZHUH����PDOHV�DQG����IHPDOHV�ZLWK�D�PHDQ�DJH�RI������\HDUV��
7KH� PHDQ� IROORZ�XS� SHULRG� ZDV� ����� �UDQJH� ������� PRQWKV��
7KH�VXUJLFDO�PHWKRGV�ZHUH�DV�IROORZV��&RQYHQWLRQDO�3/,)�LQ����
FDVHV��3/,)�JURXS���DQG�'\QDPL]DWLRQ�3/,)�LQ����FDVHV��'�3/,)�
JURXS���2XWFRPH�PHDVXUHV��9$6��2',��=&4��DQG�;�UD\�¿QGLQJV�
at the latest follow-up were assessed.
Results: In all 34 cases, cage subsidence more than 3mm is 
REVHUYHG� LQ� ��� FDVHV� ��������� /RFDO� N\SKRVLV� PRUH� WKDQ� ��
GHJUHHV�RFFXUUHG�LQ���FDVHV���������LQ�WKH����FDVHV�ZLWK�FDJH�
subsidence. In the patients with local kyphosis, the mean values 
RI�9$6��2',��=&4�DOO� VKRZHG�VLJQL¿FDQW�SRRU� UHVXOWV� �S�������
t-test) compared to the results of the patients without local 
kyphosis. Local kyphosis more than 5 degrees did not occur in 
SDWLHQWV�RI�'�3/,)�JURXS��,Q�'�3/,)�JURXS��WKH�PHDQ�YDOXHV�RI�
9$6��2',��=&4�DOO�VKRZHG�VLJQL¿FDQWO\�VXSHULRU��S�������W�WHVW��
over the results of PLIF group. 
Discussion: The result of this study showed that occurrence of 

such factors when comparing WC vs. Non-WC patients. Further 
investigation is underway to determine to what extent these 
factors contribute to the differences in surgical outcome.
Conclusions: This study found that WC patients had a lower 
OHYHO� RI� HGXFDWLRQ� DQG� KDG� GLIIHUHQW� SHUVRQDOLW\� SUR¿OHV� ZLWK�
respect to emotion, self-image, pain sensitivity and reported 
more physical complaints compared with Non-WC patients. 
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RELATIONSHIP BETWEEN LOW BACK PAIN AND LUMBAR 
LORDOSIS AFTER LUMBAR SPINE FUSION
Hai Y., Shao N., Lu S., Liu Y.
Dept. of Orthopedic Surgery, Chaoyang Hospital, Capital Medical 
University, Beijing, China

Introduction: To analysis the relationship between low back 
pain and lumbar lordosis after fusion, a retrospective study 
was carried out for a group of consecutive patient who have 
postoperative low back pain and the changes of postoperative 
lumbar lordosis Cobb angles.
Materials and Methods: ���SDWLHQWV�DIWHU�LQVWUXPHQWHG�OXPEDU�
spine fusion ��VHJPHQWV with postoperative low back pain 
ZHUH�IROORZHG�XS�DW����PRQWKV�DQG����PRQWKV�SRVWRSHUDWLYHO\��
All patients were evaluated with standing lumbar AP and lateral 
X-rays to measure the lumbar lordosis and VAS and Oswestry 
'LVDELOLW\� ,QGH[� IRU�HYDOXDWLRQ�RI� FOLQLFDO� RXWFRPH��7KH�FKDQJH�
of the lumbar lordosis was calculated according to the baseline 
of 60 degree for lumbar lordosis. All data were analyzed utilizing 
6366� ��� WR� UXOH� RXW� WKH� UHODWLRQVKLS� EHHQ� WKH� FKDQJH� RI� WKH�
lumbar lordosis and low back pain.
Results: 7KH�PHDQ� OXPEDU� ORUGRVLV� ZDV� ����°±����°DW� ���
PRQWKV� DQG� ����°±��°DW� ��� PRQWKV� IROORZ�XS�� 7KH� PHDQ�
9$6�VFRUH�ZDV�����±�����DW����PRQWKV�DQG�����±�����DW����
PRQWKV� IROORZ��XS��7KH�PHDQ�2VZHVWU\�'LVDELOLW\� ,QGH[�VFRUHV�
ZDV�����±����DW����PRQWKV�DQG�����±����DW����PRQWKV�IROORZ��
up. The changes between lumbar lordosis Cobb angle and 
EDVHOLQH� LV�����°±����°DW����PRQWKV�DQG�����°±����°at
���IROORZ�XS��
Discussion: The changes between the lumbar lordosis Cobb 
angle and baseline has a positive liner correlation not only to 
VAS scores (P �������EXW�DOVR�WR�2',�VFRUHV��3 �������DW�ERWK�
���DQG����PRQWKV�SRVWRSHUDWLYHO\��
Conclusion: This study shows that there was a positive liner 
correlation between the degrees of low back pain and loss of 
lumbar lordosis. The normal lumbar lordosis is worked and 
should be considered before lumbar fusion operations. One 
of the most important goals of operation is to restore a normal 
lumbar lordosis.
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CLINICAL CHARACTERISTICS OF ELDERLY PATIENTS 
WITH LUMBAR SPINAL STENOSIS SURGICALLY IMPROVE 
PSYCHOLOGICAL IMPAIRMENTS
Kawakami M., Nakao S., Fukui D., Matsuoka T., Kadosaka Y.
Spine Care Center, Wakayama Medical University Kihoku 
Hospital, Wakayama, Japan

Introduction/Aim: Psychological impairments are thought 
to be a risk factor of poor surgical outcomes in lumbar spinal 
stenosis (LSS). The aim of this study was to clarify the clinical 
characteristics in elderly patients with LSS, in whom psychological 
disorders were improved postoperatively. 
Materials and Methods: Ninety-two elderly patients (> 65 years 
ROG��ZLWK� V\PSWRPDWLF� /66� EHWZHHQ�0D\� ����� DQG� -XO\� �����
were retrospectively evaluated. Self-rating questionnaire for 
GHSUHVVLRQ� �654�'��� YLVXDO� DQDORJ� VFDOHV� �9$6�� IRU� ORZ� EDFN�

ISSLS



WWW.SPINEWEEK2012.COM 333

P428

SINGLE VERSUS MULTIPLE-SCREW SPINO-PELVIC 
FIXATION IN SCOLIOTIC CURVES WITH PELVIC TILT 
UNDERGOING LONG POSTERIOR FUSIONS
Hevia E.1, Burgos J.2, Barrios C.3, Domenech P.4, Caballero A.1,
Maruenda J.I. , Pizá G.6, Sanpera I.6

1Spine Unit, Hospital La Fraternidad, Madrid; 2Dept. of Pediatric 
Orthopedics, Hospital Ramón y Cajal, Madrid; 3Institute for 
Research on Musculoskeletal Disorders, Valencia Catholic 
University, Valencia; 4Dept. of Orthopedics, University General 
Hospital, Alicante; Dept. of Orthopedics, University Clinic 
Hospital, Valencia; 6Dept. of Pediatric Orthopedics, Hospital Son 
Espases, Palma de Mallorca, Spain

Background: High rates of iliac screw loosening and even 
breakage are usually reported, especially in cases where bilateral 
single-screw constructs are used. Therefore, there is a need for 
H[SORULQJ�PRUH�VWDEOH�LOLDF�¿[DWLRQ�WHFKQLTXHV�
Methods: $�WRWDO�RI����SDWLHQWV��DYHUDJH�DJH�����\HDUV��UDQJH��
�������RSHUDWHG�RQ�E\� ORQJ�SRVWHULRU�VSLQDO� IXVLRQ�ZLWK�SHGLFOH�
VFUHZV� DQG� ¿[DWLRQ� WR� WKH� SHOYLV� ZHUH� IROORZHG� XS� IRU� PRUH�
WKDQ� WZR� \HDUV�� ,Q� ��� FDVHV�� RQH� VLQJOH� LOLDF� VFUHZ� RQ� HDFK�
VLGH�ZDV�XVHG��2WKHU����FDVHV�XQGHUZHQW�VSLQR�SHOYLF�¿[DWLRQ�
ZLWK�PXOWLSOH�VFUHZ�FRQVWUXFWV� ���R�PRUH�VFUHZV� LQ�HDFK�VLGH���
Both series were matched in terms of etiology and type of 
deformity, severity of the main curve, pelvic tilt and fusion levels. 
The parameters analyzed for comparison were complications 
rate, lumbosacral fusion rate, lysis around the implants and 
reoperations rate. 
Results: Patients with multiple-screw constructs exhibited lower 
postoperative complications rate and greater pelvic tilt correction. 
There no case of detachment and radiolucency around implants 
in this case. However, reintervention because of bar rupture was 
PRUH�IUHTXHQW�LQ�FDVHV�ZLWK�PXOWLSOH�VFUHZ�SHOYLF�¿[DWLRQ��

Parameter
Multiple-screw construct (n:22)

'XUDWLRQ�RI�VXUJHU\��PLQ� ������������� �������������

Curve severity (Cobb) ������������ �������������

&XUYH�FRUUHFWLRQ���� ���������� ����������

Post-op infections 3 �

3RVW�RS�SHOYLF�WLOW��������� ���� 75

Screw radiolucency (n/total) 7 0

Screw detachment 3 0

Bar rupture � 3

Reinterventions � 4

Conclusion: 6SLQR�SHOYLF�DQFKRUDJH�ZLWK���RU�PRUH�VFUHZV� LQ�
each iliac wing was more effective than single-screw constructs 
as to pelvic tilt correction. Implant failure rate was also lower. On 
the contrary, it seems that higher stable constructs involved a 
higher rate of lumbosacral non-union leading to bar rupture. 
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IS FUSION REPLACEMENT HYBRID CONSTRUCT AN
OPTION TO FUSION FOR TWO LEVEL LUMBAR
DEGENERATIVE DISC DISEASE? A FUNCTIONAL OUTCOME
STUDY WITH MINIMUM TWO YEARS FOLLOW UP
Priyadarshi H.1, Szczesniak M.2, Patton V.3, Etherington G.1,
Diwan A.D.1

1Dept. of Orthopaedics, Spine service, University of New South 
Wales, Sydney; 2Dept. of Gastroenterology, St. George Public 
Hospital, Sydney; 3Pelvic Floor Unit, St. George Public Hospital, 
Sydney, Australia

Introduction: A FusionReplacementHybrid where one level is 
replaced and adjacent level fused may be an alternative to two 
level lumbar fusion. Two concurrent cohorts who either received 

ORFDO�N\SKRVLV�PRUH�WKDQ���GHJUHHV�ZDV�VLJQL¿FDQW�ULVN�IDFWRUV�
that had adverse effects on postoperative clinical outcome. 
'\QDPL]DWLRQ� 3/,)� LV� FRQVLGHUHG� WR� EH� DGYDQWDJHRXV� IRU� WKH�
prevention of occurrence of local kyphosis, and an effective 
SURFHGXUH�IRU�OXPEDU�'56$�SDWLHQWV�
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CORRELATION BETWEEN SIGNIFICANT CORTICAL 
SIGNAL CHANGES ON INTRAOPERATIVE SPINAL CORD 
MONITORING AND BLOOD PRESSURE DURING LUMBAR 
SURGERY
Gogineni H.1, Young E.1, Ahn N.U.1,2, Ahn C.2

1Dept. of Orthopedic Surgery, Case Western Reserve University 
School of Medicine, Cleveland; 2University Hospitals Case 
Medical Center, Orthopedic Surgery, Cleveland, USA

Introduction/Aim: The objective of our study is to determine 
if blood pressures commonly found in controlled hypotension 
DGYHUVHO\� DIIHFW� FHUHEUDO� EORRG� ÀRZ�� 2XU� VWXG\� ZDV� D�
UHWURVSHFWLYH� DQG� REVHUYDWLRQDO� VWXG\�� 'XULQJ� OXPEDU� VXUJHU\��
hypotensive anesthesia to achieve controlled hypotension is 
requested by many spine surgeons to decrease blood loss 
and to improve visualization. Naturally, anesthesiologists are 
resistive to lowering blood pressure due to the risk of cerebral 
hypoperfusion and possible stroke. These impending adverse 
events can be monitored in the intraoperative setting with 
somatosensory evoked potentials (SSEP). With this SSEP data, 
we can monitor in real time whether blood pressures commonly 
found in controlled hypotension adversely affect cortical signals 
DQG�VXEVHTXHQW�FHUHEUDO�EORRG�ÀRZ�
Methods: 8SRQ�REWDLQLQJ� ,5%�DSSURYDO��ZH�FRQGXFWHG�D�FKDUW�
UHYLHZ� RI� ���� SDWLHQWV�ZKR� XQGHUZHQW� OXPEDU� VXUJHU\� E\� RQH�
spine surgeon within the last 5 years at one institution. We 
REWDLQHG� EORRG� SUHVVXUH� GDWD� DQG� UHFRUGHG� VLJQL¿FDQW� FRUWLFDO�
signal changes in a binary format. We then performed logistic 
regression analyses between various blood pressure variables 
DQG�FRUWLFDO�VLJQDO�FKDQJHV�WR�LGHQWLI\�DQ\�VLJQL¿FDQW�DVVRFLDWLRQV�
Results: 7ZHOYH�RXW�RI�WKH�����SDWLHQWV�KDG�VLJQL¿FDQW�FRUWLFDO�
signal changes. The lowest minimum systolic blood pressure 
recorded was 55 mmHg and the lowest average mean arterial 
SUHVVXUH� UHFRUGHG� ZDV� ��� PP+J�� :H� IRXQG� QR� VLJQL¿FDQW�
associations between cortical signal changes and these four 
EORRG�SUHVVXUH�YDULDEOHV��ORZHVW�S�YDOXH �������
Discussion/Conclusion: Hypotensive anesthesia is an effective 
means of minimizing blood loss and decreasing operative time 
E\�DOORZLQJ�EHWWHU�YLVXDOL]DWLRQ�RI�WKH�VXUJLFDO�¿HOG��:H�DOUHDG\�
know that cortical signal changes are representative of cerebral 
hypoperfusion, in the absence of other factors such as surgical 
manipulation of the spine that can cause cortical signal changes. 
2XU� VWXG\� VXJJHVWV� WKDW� WKHUH� LV� QR� VLJQL¿FDQW� DVVRFLDWLRQ�
between the usual blood pressure variation of lumbar surgery 
and cortical signal changes.
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retrograde ejaculation was reviewed preoperatively in with all 
patients and incidence recorded postoperatively, along with 
GLVSRVLWLRQ�RI�WKLV�FRPSOLFDWLRQ�DW�¿QDO�IROORZ�XS�
Results: 2QH� KXQGUHG� DQG� ¿IW\�WZR� SDWLHQWV� ZHUH� LGHQWL¿HG��
Three patients were excluded because the surgical level was 
LVRODWHG� WR�/�����DQG�RQH�H[FOXGHG�EHFDXVH� UK%03�� was not 
XVHG��2I�WKH�UHPDLQLQJ�����SDWLHQWV����KDG�SUHRSHUDWLYH�HUHFWLOH�
dysfunction that mitigated the issue of retrograde ejaculation 
with their dysfunction unaffected by our intervention. Two 
UHPDLQLQJ�SDWLHQWV��DJHV����DQG�����KDG�QR�LQWHUHVW�LQ�GLVFXVVLQJ�
the retrograde ejaculation preoperatively and out of respect to 
their wishes, was not discussed post-surgery. One patient was 
excluded because the retroperitoneal exposure was abandon. 
2I�WKH�UHPDLQLQJ�����SDWLHQWV��WKHUH�ZHUH���FDVHV�RI�UHWURJUDGH�
HMDFXODWLRQ�RI�ZKLFK���GLG�QRW�UHFRYHU�JLYLQJ�DQ�LQFLGHQFH�RI��������
Conclusion:7KHVH�¿QGLQJ�LQGLFDWH�WKDW�WKH�XVH�RI�UK%03���LQ�WKH�
anterior lumbar interbody region can be used safely with respect 
to the incidence retrograde ejaculation with a rate that does not 
exceed that found in patients undergoing similar surgery without 
UK%03����*LYHQ� WKDW� WKH�DXWKRUV�KDYH�QR�¿QDQFLDO� UHODWLRQVKLS�
ZLWK� WKH�PDQXIDFWXUHU�RI� UK%03���� WKH�YDULDELOLW\�RI� UHWURJUDGH�
HMDFXODWLRQ� LQ� VWXGLHV� XWLOL]LQJ� UK%03��� PD\� EH� UHODWHG� WR�
technical considerations rather than just the presence or absence 
of industry relationships. 
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PERIOPERATIVE INCIDENCE AND MANAGEMENT OF DEEP 
VEIN THROMBOSIS ASSOCIATED WITH SPINAL SURGERY
Imanishi T.1, Akeda K.1, Hasegawa M.1, Kasai Y.2, Sudo A.1

1Dept. of Orthopaedic Surgery, Mie University Graduate School of 
Medicine, Mie; 2Dept. of Spinal Surgery and Medical Engineering, 
Mie University Graduate School of Medicine, Mie, Japan

Introduction: Spinal surgery patients are at risk for deep vein 
WKURPERVLV� �'97��� 7KH� SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� DVVHVV�
LQFLGHQFH� DQG� PDQDJHPHQW� RI� '97� GXULQJ� WKH� SHULRSHUDWLYH�
period of spinal surgery.
Methods:� %HWZHHQ� 'HFHPEHU� ����� DQG� -DQXDU\� ������ ZH�
UHWURVSHFWLYHO\�DVVHVVHG�����VSLQDO�VXUJHU\�SDWLHQWV������PDOHV��
���IHPDOHV��DYHUDJH�DJH�����\HDUV�ROG��ZKR�KDG�DOVR�UHFHLYHG�
ultrasonography assessments of both lower extremities before 
DQG�DIWHU�VXUJHU\��7KH�FOLQLFDO�SURWRFRO�IRU�'97�ZDV�WKH�IROORZLQJ��
��� :KHQ� D� SUR[LPDO� '97� ZDV� IRXQG�� FDUGLRYDVFXODU� LQWHUQDO�
PHGLFLQH�ZDV�FRQVXOWHG�����:KHQ�D�GLVWDO�'97�ZDV�IRXQG�SUH�
operatively, an anticoagulant medication was administered until 
VL[�KRXUV�SULRU� WR�VXUJHU\��DQG����:KHQ�D�QHZ�GLVWDO�'97�ZDV�
found post-operatively, early post-operative ambulation was 
prescribed and weekly ultrasonography assessments were 
performed.
Results:����SDWLHQWV���������VKRZHG�'97�LQ� WKH�SHULRSHUDWLYH�
VSLQDO� VXUJHU\� SHULRG�� �� SDWLHQWV� ������� KDG� D� '97� >SUR[LPDO�
'97������������GLVWDO�'97����������@�EHIRUH�VXUJHU\��,Q�WKH�RQH�
FDVH� RI� SUR[LPDO� '97�� DQ LQIHULRU� YHQD� FDYD� ¿OWHU� ZDV� SODFHG�
EHIRUH� VXUJHU\�� ��� SDWLHQWV� ������� GHYHORSHG� QHZ�RQVHW� '97�
>SUR[LPDO�'97������������GLVWDO�'97�����������@�IROORZLQJ�VSLQDO�
VXUJHU\��,Q�WKH�RQH�FDVH�RI�QHZ�RQVHW�SUR[LPDO�'97�DIWHU�VXUJHU\��
a pulmonary embolism occurred in association with the proximal
'97�� WKURPERO\WLF� WKHUDS\�ZLWK�DQ LQIHULRU�YHQD�FDYD�¿OWHU�ZDV�
performed. Follow-up ultrasonography assessments showed 
WKDW� '97� GLVDSSHDUHG� FRPSOHWHO\� LQ� ������ RI� SDWLHQWV� ZLWK� D�
'97�GXULQJ�WKH�SHULRSHUDWLYH�SHULRG�
Discussion:�����RI�SDWLHQWV�ZKR�XQGHUZHQW�VSLQH�VXUJHU\�KDG�
'97�SHUL�RSHUDWLYHO\��0RUH� WKDQ�����RI� WKHVH�'97V� LPSURYHG�
with proper perioperative management. The results of this study 
LQGLFDWH�WKDW�'97�DVVHVVPHQW�XVLQJ�XOWUDVRQRJUDSK\�LV important
IRU�SURSHU�PDQDJHPHQW�RI�'97�GXULQJ�WKH�SHULRSHUDWLYH�SHULRG�RI�
spine surgery.

)XVLRQ5HSODFHPHQW+\EULG� �3URGLVF�/�6\Q¿[�%03����*URXS� +�
Q ����RU�D�WZR�OHYHO�IXVLRQ��*URXS�)�Q ����ZHUH�DQDO\VHG�
Material and Method: ��� PDOHV� DQG� ��� IHPDOHV� DJUHHG� WR�
VXUJHU\� IURP� 1RYHPEHU� ����� WR� 0D\� ����� IRU� WZR� OHYHO� GLVF�
GLVHDVH�� 3DWLHQWV� ¿OOHG� PRGL¿HG� 1$66� DQG� $$26� PRGHP�
forms preoperatively and at subsequent visits. The primary 
outcomes were VAS and categorical back pain relief. The 
secondary outcomes were reduction in pain medication, return 
to work, improvement in recreational activity or exercises and 
patient satisfaction. Subjects with at least two interval-points of 
LPSURYHPHQW�ZHUH�GH¿QHG�DV�UHVSRQGHUV��'DWD�LV�SUHVHQWHG�DV�
PHDQ���6'��RU�PHDQ�UDQJH���DQG�ZDV�DQDO\VHG�DV�LQWHQWLRQ�WR�
treat with RANOVA.
Results: 0HDQ�DJH�RI�WKH�SDWLHQWV�ZDV������\HDUV���������DQG�
����� \HDUV� �������� LQ� *URXS+� DQG� *URXS)� UHVSHFWLYHO\�� 9$6�
GHFUHDVHG�LQ�WZR�\HDUV�IROORZLQJ�VXUJHU\�E\�����S�������IURP�
����������WR�����������LQ�*URXS+�DQG�E\������S�������IURP�����
�������WR������������LQ�*URXS)��7KH�UDWLR�IRU�UHVSRQGHUV�DUH�VKRZQ�
below

Outcomes 12 months 24 months

GroupH GroupF GroupH GroupF

Back pain relief ������ ������ ������ �����

Pain medication ������� ������ ������ ������

Return to work ������ ������ ������

 �����

Recreational activity/ exercise �������

 ������� ������ ������

Patient satisfaction ������� ������� ������ ������

Discussion: In this retrospective analysis of prospectively 
collected data, numerous absent data points were observed. 
6LJQL¿FDQW� UHGXFWLRQ� LQ� 9$6� ZDV� VHHQ� ZLWKLQ� ERWK� JURXSV��
however no difference was noted between groups. There was 
¿YHIROG�LPSURYHPHQW�LQ�UHWXUQ�WR�ZRUN�DW����PRQWKV�DQG�WKUHHIROG�
LQ� WHUPV� RI� UHFUHDWLRQDO� DFWLYLW\�� H[HUFLVH� DW� ���PRQWKV� LQ� WKH�
GroupH.
Conclusion: The level III evidence demonstrated the 
FusionReplacementHybrid as an option for the recalcitrant 
two level disc disease. This study will be augmented with an 
analysis of recent outcome where time from surgery will be the 
confounding factor. 

P430

ANTERIOR LUMBAR INTERBODY FUSION WITH
RECOMBINANT HUMAN BONE MORPHOGENETIC
PROTEIN-2 AND RETROGRADE EJACULATION:  RESULTS
FROM A NON-INDUSTRY SPONSORED, SINGLE SURGICAL
TEAM

Ghanayem A.J.1, Santaniello J.2

1Dept. of Orthopaedic Surgery, Loyola University Chicago, 
Maywood; 2Dept. of Surgery, Loyola University Chicago, 
Maywood, USA

Introduction: Retrograde ejaculation is a know complication of 
anterior surgery in the lumbar spine. Concerns have been raised 
over the variable risk of retrograde ejaculation with respect to 
WKH� XVH� RI� UHFRPELQDQW� KXPDQ� ERQH�PRUSKRJHQHWLF� SURWHLQ���
�UK%03����� LQ� VWXGLHV� ZLWK� DQG� ZLWKRXW� D� ¿QDQFLDO� UHODWLRQVKLS�
with the manufacturer of this product. The aim of this study it to 
evaluate the rate of retrograde ejaculation in a cohort of patients 
XQGHUJRLQJ� DQWHULRU� OXPEDU� LQWHUERG\� IXVLRQ� ZLWK� UK%03���
SHUIRUPHG�E\�D�VLQJOH�VXUJLFDO�WHDP��ZLWKRXW�¿QDQFLDO�UHODWLRQVKLS�
with the manufacturer of this product. Special attention will also 
be place on technical issues in our surgical technique.
Methods: All male patients who underwent an anterior lumbar 
interbody fusion, using a retroperitoneal exposure, by the two 
DXWKRUV� IURP�0D\������ WR�-XQH������ZHUH� LGHQWL¿HG�DIWHU� ,5%�
DSSURYDO��3DWLHQWV�ZHUH�H[FOXGHG� LI� UK%03���ZDV�QRW�XVHG��RU�
LI� WKH� VXUJLFDO� OHYHO� GLG� QRW� LQFOXGH� /���� RU� /��6���7KH� ULVN� RI�
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FRUUHFWLRQ� �*URXS� %�� Q ����� 7KH� DQJOHV� RI� OXPEDU� VFROLRVLV�
and the compensated curvature were measured on the antero-
posterior radiographs. The changes of lumbar lordosis were also 
FRPSDUHG�UHJDUGLQJ�DGMDFHQW�VHJPHQW�GLVHDVH��$6'��
Results:�7KH�DYHUDJH�VFROLRWLF�DQJOH�ZDV�GHFUHDVHG�IURP�������
WR� ������ E\� VXUJHU\� LQ�*URXS�$� �S��� ���������ZKLOH� WKHUH�ZDV�
QR� GLIIHUHQFH� EHWZHHQ� WKH� DQJOHV� EHIRUH� �������� DQG� �� ZHHN�
DIWHU� VXUJHU\� �������� LQ�*URXS�%��7KH�DQJOHV� RI� FRPSHQVDWHG�
FXUYDWXUH�ZHUH�DOVR�GHFUHDVHG�IURP�������WR������DFFRPSDQLHG�
ZLWK� WKH�FRUUHFWLRQ� LQ�*URXS�$� �S������������DQG� WKH�GHFUHDVH�
were maintained 3 years after surgery. The average lordotic angle 
ZDV�LQFUHDVHG�DIWHU�VXUJHU\�IURP��������WR��������LQ�*URXS�$��S�
���������ZKLOH�WKHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�WKH�DQJOHV�EHIRUH�
���������DQG��DIWHU�VXUJHU\���������� LQ�*URXS�%��7KH�DYHUDJH�
ORUGRWLF�DQJOH�ZDV�VLJQL¿FDQWO\�GHFUHDVHG�DIWHU�VXUJHU\� LQ�$6'�
patients.
Conclusion: Compensated scoliotic angle was decreased by the 
correction of primary scoliotic angle. The spontaneous correction 
RI�FRPSHQVDWHG�FXUYDWXUH�GLG�QRW� WULJJHU�$6'��/RVV�RI� ORUGRWLF�
DQJOH�PD\�WULJJHU�$6'�DIWHU�VKRUW�IXVLRQ�VXUJHU\�LQ�'/6�

P434

PARAVERTEBRAL MUSCLE ATROPHY INFLUENCES 
SURGICAL OUTCOMES OF PARTIAL LAMINECTOMY FOR 
LUMBAR CANAL STENOSIS
Iizuka T.
Orthopaedic Surgery, Kawasaki Hospital, Osaka, Japan

Introduction: Many factor analyses have been performed 
on surgical outcomes of partial laminectomy for lumbar canal 
stenosis (LCS). Loss of lumbar sagittal and coronal balance is 
reported as the major factor. We speculate surgical outcomes will 
EH�PRUH�LQÀXHQFHG�E\�PXVFOH�FDSDFLW\�RI�390�EHFDXVH�PRELOLW\�
of lumbar segments is preserved in this procedure. However no 
data is available, which evaluates PVM as a prognostic factor. 
We retrospectively evaluated PVM atrophy using signal-noise 
ratio (SNR) to clarify main factors. 
Patients and Methods: This retrospective study includes thirty 
SDWLHQWV� �PHDQ�DJH�������PDOH����IHPDOH�����ZLWK�/&6�ZLWKRXW�
spinal instability, who underwent partial laminectomies at two 
RU� PRUH� OHYHOV�� 390� LV� HYDOXDWHG� E\� 05� 7��LPDJHV� �6LJQD�
([FLWH�� ���7�*(��75������7(����� XVLQJ� WKH� DQDO\VLV� VRIWZDUH�
attached to MRI viewer to measure the size and SNR of PVM 
�OXPEDU�PXOWL¿GXV��ORQJLVVLPXV�DQG�SVRDV�PXVFOHV��DW�/�����7KH�
relationship between the recovery rate of JOA scores and PVM 
data was assessed (Spearman rank correlation). 
Results: 3UHRSHUDWLYH�-2$�VFRUH�ZDV������DQG�LPSURYHG�WR������
DW� WKH� ¿UVW� \HDU� DIWHU� VXUJHU\�� � 7KH� UHFRYHU\� UDWH� ZDV� �������
7KH�FURVV�VHFWLRQDO�DUHDV�RI�390�ZHUH��������PP� in psoas, 
������PP�� LQ� ORQJLVVLPXV� DQG� ������PP�� LQ� PXOWL¿GXV�� 1R�
correlation was found between the recovery rate and size of the 
muscles. In contrast, 615�ZDV�UW�������� OW�������LQ� ORQJLVVLPXV�
DQG� UW�������� OW������� LQ� PXOWL¿GXV� PXVFOH�� ZKLFK� ZDV� KLJKHU�
WKDQ� LQ� SVRDV� �UW�������� OW��������� 615� RI� ORQJLVVLPXV� DQG�
PXOWL¿GXV�PXVFOHV�ZDV� VLJQL¿FDQWO\� FRUUHODWHG� WR� WKH� UHFRYHU\�
UDWH� �3�������� � /��6�DQJOH��ZKLFK�ZHUH�SUHYLRXVO\� UHSRUWHG�DV�
the important factor, was also correlated to the recovery rate 
�S�������EXW�&REE¶V�DQJOH�ZDV�QRW��16���
Discussion: Spinal mobility is preserved in partial laminectomy 
contrast to the instrumentation surgery. PVM is more important 
after surgery because spinal segments work as motion segments. 
SNR of PVM will be more accurate than X-ray factors. SNR of 
PVM will be more accurate than X-ray.
Conclusion: We found that the preoperative PVM evaluation 
would be important for the recovery rate after partial laminectomies 
as a prognostic factor. 

P432

HYBRID GRAFTING USING BONE MARROW ASPIRATE 
COMBINED WITH POROUS TRICALCIUM PHOSPHATE 
AND TREPHINE BONE FOR LUMBAR POSTEROLATERAL 
SPINAL FUSION - A PROSPECTIVE, COMPARATIVE STUDY 
VERSUS LOCAL BONE GRAFTING 
Toshitaka Y., Yamada T., Sotome S., Kato T., Tomizawa S., 
Kawabata S., Okawa A.
Dept. of Orthopaedic Surgery, Tokyo Medical and Dental 
University, Tokyo, Japan

Introduction: Iliac crest bone graft (ICBG) has been traditionally 
used as the golden standard for lumbar spinal fusion. The 
VLJQL¿FDQW� FRPSOLFDWLRQ� UDWH�DVVRFLDWHG�ZLWK� KDUYHVWLQJ� FRUWLFR�
cancellous ICBG has encouraged development of alternative 
graft substitutes. We 

I¿FDF\�RI�WKH�+%*�DV�D�VXEVWLWXWH�
for conventional cortico-cancellous ICBG.
Materials and Methods: )URP�6HSWHPEHU����������FRQVHFXWLYH�
patients underwent decompressive laminotomy and one-level 
instrumented posterolateral fusion (PLF). Each patient in this 
study had the constructs of the HBG placed on one side of the 
intertransverse process gutter. An autologous local bone graft 
(LBG) harvested during decompressive laminotomy was placed 
on the other side as a control. Radiographic evaluation was 
SHUIRUPHG���PRQWKV����\HDU�DIWHU�VXUJHU\�DQG�VXEVHTXHQWO\�RQ�
an annual basis. The fusion statuses on either side of vertebra 
were evaluated by independent observers using reconstruction 
computed tomography. 
Results: 7KH�ÀH[LRQ�H[WHQVLRQ�PRWLRQ�LQ�WKH�G\QDPLF�;�UD\V�DW�
WKH�WDUJHW�OHYHO�GHFUHDVHG�RYHU�WLPH��2QO\���FDVH��������H[KLELWHG�
RYHU���GHJUHHV�RI�DQJXODU�PRWLRQ���\HDUV�DIWHU�VXUJHU\�� ,Q� WKH�
HYDOXDWLRQ� RI� IXVLRQ� VWDWXV�� WKH� +%*� H[KLELWHG� D� VLJQL¿FDQWO\�
KLJKHU�IXVLRQ�UDWH���������WKDQ�WKDW�RI�WKH�/%*�����������PRQWKV�
DIWHU� VXUJHU\��$W� �� \HDU� IROORZLQJ� VXUJHU\�� WKH� +%*� DQG� /%*�
VLGHV� GHPRQVWUDWHG� HTXLYDOHQW� IXVLRQ� UDWHV� ZLWK� QR� VLJQL¿FDQW�
differences.�1R�VLJQL¿FDQW�FRPSOLFDWLRQV�DW� WKH�GRQRU�VLWH�ZHUH�
found postoperatively. 
Conclusion: The HBG promoted posterolateral spinal fusion 
ZLWKRXW�VLJQL¿FDQW�GRQRU�VLWH�PRUELGLW\��%HFDXVH�RI�LWV�HI¿FDF\�DQG�
safety, this hybrid construct seems promising as an alternative to 
conventional iliac bone grafts for lumbar spinal fusion.

P433

INFLUENCE OF SHORT FUSION SURGERY FOR LUMBAR 
LORDOSIS AND SCOLIOSIS IN DEGENERATIVE LUMBAR 
SCOLIOSIS PATIENTS
Murata Y., Kanaya K., Wada H., Wada K., Shiba M., Hatta S., 
Kato K., Kato Y.
Dept. of Orthopaedic Surgery, Tokyo Women’s Medical University, 
Shinjuku, Japan

Introduction: When the degenerative change in the disc 
of the lumbar spine induces lumbar scoliotic curvature, the 
FRQGLWLRQ� LV� FDOOHG� GHJHQHUDWLYH� OXPEDU� VFROLRVLV� �'/6��� '/6�
often accompanies the secondary curvature to compensate the 
primary curvature. We studied the change of lumbar lordosis and 
compensated curvature after short fusion surgery for the primary 
curvature, and risk factors for adjacent segment disease.
Materials and Methods:� $� WRWDO� RI� ��� '/6� SDWLHQWV�� ZKR�
underwent short fusion surgery, were selected as subjects. 
3DWLHQWV�ZHUH�JURXSHG�E\� WKHLU� IXVLRQ�PHWKRGV�� IXVLRQ�VXUJHU\�
for the primary curvature with correction of angle (Group A, 
Q ����� DQG� IXVLRQ� VXUJHU\� IRU� WKH� SULPDU\� FXUYDWXUH� ZLWKRXW�

ISSLS



WWW.SPINEWEEK2012.COM336

50 patients who underwent spine surgery and received the 
treatment with Karayahesive. Subcutaneous suture was done 
and Karayahesive was used to close the wound. In this treatment, 
epidermal suture was not carried out. The drain was removed on 
the second day, and Karayahesive was removed on the third day 
after surgery. Taking a shower was permitted since the same day. 
In this manner, the treatment of the wound with Karayahesive 
was completed. 
Results: Satisfactory wound healing was achieved in all cases. 
The patients suffered no complications such as ruptured suture, 
infection, allergic reaction or keloid/hyperplastic scar. 
Discussion: The four key advantages of Karayahesive are that 
it provides a moist environment for promotion of wound healing, 
WUDQVSDUHQF\�� ÀH[LELOLW\�WLJKW� FRQWDFW�� DQG� DEVRUEDELOLW\�� 7KHVH�
DGYDQWDJHV�PHDQ�WKDW�����3K\VLFLDQV�GR�QRW�QHHG�WR�GR�ODERULRXV�
GDLO\�FKDQJHV�RI�JDX]H�GUHVVLQJV�����3DWLHQWV�GR�QRW� IHHO�SDLQ�
and stress during daily removal of gauze dressings and removal 
of staples. 3) The wound, which is in the process of forming the 
epithelium, is not exposed to disinfectants including isodine that 
interfere with the mechanism of wound healing and its surface 
does not dry out during application of Karayahesive. The quality 
of wound healing is improved by introducing this treatment.
Conclusion: The Karayahesive wound closure methods has 
proved to be useful in the treatment after spine surgery. 

P437

CAN PROVOCATIVE DISCOGRAPHY AFFECT ADJACENT 
SEGMENT DEGENERATION (ASD) AFTER LUMBAR 
FUSION?
Jeon C.H., Chung N.S., Park D.Y., Hyun H.S., Kim J.H.
Dept. of Orthopaedic Surgery, Ajou University School of Medicine, 
Suwon, Republic of Korea

Introduction: It recently reported that intradiscal procedures 
during provocative discography damaged the punctured disc 
and accelerated disc degeneration in lumbar spine. We aimed 
to assess whether discography affect the acceleration of disc 
degeneration at the adjacent levels of lumbar fusion.
Materials and Methods: $� WRWDO� RI� ���� GLVFV� RI� ��� SDWLHQWV�
�$/,)� ���� 3/)� ���� GHFRPSUHVVLRQ� ���� ZKR� KDG� XQGHUJRQH� D�
spine surgery for lumbar degenerative disease with preoperative 
provocative discography were included in this study. Each 
patients had both preoperative and a minimum of 5-year follow-
up MRI. Subject discs were grouped as adjacent discs of fusion 
����GLVFV���DQG�QRQ�IXVLRQ�FRQWUROV�����GLVFV���7KH�SURJUHVVLRQ�
of the adjacent disc degeneration depending on provocative 
discography was assessed with preoperative and repeated MRI 
by three observers, three times each. Logistic regression was 
FRQGXFWHG�WR�DQDO\]H�WKH�ULVN�IDFWRUV�IRU�$6'.
Results: 7KH�PHDQ� IROORZ�XS� GXUDWLRQ� ZDV� �������.7 months 
���a���� PRQWKV��� 'HPRJUDSKLF� YDULDEOHV� ZHUH� KRPRJHQHRXV�
between the two groups. The progression of disc degeneration was 
not different between the adjacent levels of fusion (P=0.446) and 
QRQ�IXVLRQ�FRQWURO��3 ��������UHJDUGOHVV�RI�ZKHWKHU�FRQFRUGDQW�
pain had been provoked or not. Preoperative diagnosis, type of 
surgery, gender, age, follow-up duration, and Modic change were 
QRW�UHOHYDQW�IRU�$6'��/RJLVWLF�UHJUHVVLRQ�UHYHDOHG�WKDW�WKH�RQO\�
VLJQL¿FDQW�IDFWRU�IRU�$6'�ZDV�WKH�SUHH[LVWLQJ�GLVF�GHJHQHUDWLRQ�
�25� ������� ���� &,� �������������� 3¿UUPDQQ� JUDGH� �� ZDV� WKH�
PRVW�YXOQHUDEOH�VWDJH�IRU�$6'�
Discussion: Pain provocation on discography did not predict the 
progression of disc degeneration at the adjacent levels of surgery. 
Constitutional factors such as preexisting disc degeneration 
VKRXOG�EH�FRQVLGHUHG�DV�DQ�HWLRORJ\�RI�$6'�

P435

SPINO-PELVIC FIXATION WITH THE “T” ILIOSACRAL
CONSTRUCT IN NEUROMUSCULAR SPINAL DEFORMITIES-
RESULTS IN A PROSPECTIVE COHORT OF 60 PATIENTS

P., Vialle R.
Dept. of Pediatric Orthopaedics, Armand Trousseau Hospital, 
Paris, France

Introduction: Neuromuscular scoliosis often requires a long 
fusion from the upper thoracic spine to the sacrum or pelvis. We 
present the results of a prospective series of 60 patients treated 
for neuromuscular spinal deformities with an original spinopelvic 
construct using two sacral screws and two iliac screws. 
Materials and Methods: )URP�1RYHPEHU� ����� WR�0D\� ������
60 patients were operated on for neuromuscular scoliosis with 
long constructs extended to the sacrum with an original iliosacral 
¿[DWLRQ��5DGLRJUDSKLF�DQG�IXQFWLRQDO�UHVXOWV�ZHUH�HYDOXDWHG�DW�D�
PLQLPXP�RI����PRQWKV�IROORZ�XS�
Results: 0HDQ� DJH� ZDV� ����� \HDUV� �UDQJH�� ���������� \HDUV���
Spinal correction was performed by posterior approach with in-
situ bending technique using pedicle screws. Anterior release 
was performed in 6 cases. A special segmental construct was 
used for pelvic anchorage: two sacral screws and two iliac 
screws were connected with a horizontal cobalt-chromium rod. 
Two 90° long-offset connectors were then used to link the pelvic 
construct to spinal rods. Mean preoperative Cobb angle was 
������DQG�SHOYLF�REOLTXLW\�ZDV��������3RVWRSHUDWLYH�PHDQ�&REE�
DQJOH�ZDV�������DQG�SHOYLF�REOLTXLW\�ZDV�������1R�VLJQL¿FDQW�ORVV�
of correction was noted at last follow-up. Twelve patients had 
early postoperative wound infection. Outcome was favorable in 
all the cases after local debridement and antibiotics. 
Discussion: The results obtained in our patients using the 
“T” iliosacral construct are similar to those obtained with other 
techniques. At the last follow-up, adequate pelvic obliquity was 
restored and no loss of correction was noted. The advantage of 
WKLV� WHFKQLTXH� LV�D�SRZHUIXO� ³ORZ�SUR¿OH´�FRQVWUXFW�ZLWK�D�³IRXU�
SRLQWV�¿[DWLRQ´�LQ�WZR�GLIIHUHQW�SODQHV�DQG�WKUHH�GLIIHUHQW�ERQHV�
improving earlier mobilization and return to a comfortable sitting 
position.
Conclusion: 'HVSLWH� WKH� KLJK� UDWH� RI� LQIHFWLRXV� FRPSOLFDWLRQV�
in our patients, we stress the importance of treating frontal and 
sagittal spinal and pelvic imbalance in neuromuscular patients 
in order to avoid poor sitting posture, thus minimizing skin, 
respiratory, and/or digestive complications. We think that pelvic 
¿[DWLRQ�ZLWK�WKH�³7�FRQVWUXFW´�GLG�SURYLGH�HIIHFWLYH�DQG�LPSURYHG�
spinal correction and stabilization in these patients, while 
reducing the need for a postoperative cast or brace.

P436

EXPERIENCE OF USING “KARAYAHESIVE” AS 
HYDROCOLOID WOUND DRESSING FOLLOWING SPINE 
SURGERY
Urushibara M., Aihara T., Hatakeyama K.
Dept. of Orthopaedics, Funabashi Orthopedic Hospital, 
Funabashi, Japan

Introduction: With the change in theory from the conventional 
dry wound healing to moist wound healing, various wound 
dressings have released. In view of the mechanism of wound 
healing, some researchers have proposed the technique of two-
day application of dressing materials, based on the fact that the 
epithelium is completed within approximately two days. In this 
study, we used Karayahesive, a hydrocolloid dressing material, 
DV� D� SRVWRSHUDWLYH� GUHVVLQJ� LQ� WKH� ¿HOG� RI� VSLQH� VXUJHU\� DQG�
examined its clinical utility.
Materials and Methods: The subjects of this study were 
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PHWKRGV��ZH�LPPRELOL]HG�UK%03���ZLWK�RU�ZLWKRXW�KHSDULQ�RQ�WKH�
surface of multilayered alginate microbeads and evaluated the 
bioactivity in vitro and in vivo using C

�
C

��
 cells and a rat model of 

posterolateral spinal fusion respectively. 
Results: In vitro release kinetics indicates that the microbeads 
FRXOG� VXVWDLQ� WKH� UHOHDVH� RI� UK%03��� LQ� D� YDULDEOH� PDQQHU�
depending on the amount of heparin in the shell. Furthermore, 
WKH� UK%03��� UHOHDVHG� SURORQJHG� WKH� ELRDFWLYLW\� RI� UK%03��� LQ�
YLWUR��$IWHU�VL[�ZHHNV� LPSODQWDWLRQ� LQ� UDWV��D�VLJQL¿FDQWO\�KLJKHU�
�S������� ERQH� YROXPH� IUDFWLRQ� �%9�79�� ZDV� REVHUYHG� ZKHQ�
UK%03��� DQG� KHSDULQ� ZHUH� FR�GHOLYHUHG� IURP� PLFUREHDGV�
FRPSDUHG� ZLWK� UK%03��� GHOLYHUHG� DORQH� IURP� PLFUREHDGV� RU�
from collagen carriers. Whereas bone formation with collagen 
sponges appeared poorly localized, crossing over the midline to 
contralateral implants, bone formation with functionalized core/
shell microbeads appeared highly localized to each implant site.
Discussion: 7KH� FHQWUDO� LQÀXHQFH� RI� FDUULHU� YHKLFOHV� RQ� WKH�
SRWHQF\�RI�%03���LV�ZHOO�GRFXPHQWHG��,Q�WKH�SUHVHQW�VWXG\��ZH�
observed that incorporation of heparin resulted in enhanced 
ELRDFWLYLW\� RI� UK%03��� DV� ZHOO� DV� LPSURYHG� ORFDOL]DWLRQ� RI�
bioactivity. However, excessive soft tissue swelling that resorbed 
spontaneously was observed with both heparin functionalized 
core/shell as well as collagen sponges delivery in this study.
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REPEAT RADIOFREQUENCY NEUROTOMY FOR LUMBAR 
FACET ARTHRITIS
Wong E.1, Osti O.L.2

1Dept. of Orthopaedic Surgery, Spine Service, Queen Elizabeth 
Hospital, Alfred Health, Melbourne; 2Dept. of Orthopaedics, 
Calvary Hospital Adelaide, Australia

Introduction: Percutaneous facet joint denervation (neurotomy) 
using radiofrequency thermal energy is widely used for the non-
surgical treatment of chronic low back pain. The usefulness 
and reliability of repeat percutaneous radiofrequency facet joint 
WKHUPDO�GHQHUYDWLRQ��5)-'��LV�XQNQRZQ��
Aim: 7R�HYDOXDWH� WKH�HIIHFWLYHQHVV�RI� UHSHDW�5)-'� IRU�FKURQLF�
low back pain.
Material and Methods: 57 consecutive patients treated between 
$SULO� ����� DQG� -XQH� ����� ZHUH� LQFOXGHG� LQ� D� SURVSHFWLYH�
analysis using VAS (Visual Analogue Score) and the LBOS (Low 
%DFN�2XWFRPH�6FRUH���7KH�PHGLDQ� IROORZ�XS�ZDV����PRQWKV��
Radiofrequency thermal energy was applied for 90 seconds 
per joint at a maximum probe tip temperature of 90°C under 
ÀXRURVFRSLF�FRQWURO�DQG�QHXUROHSWLF�LQWUDYHQRXV�VHGDWLRQ�����RI�
WKH����SDWLHQWV�ZLWK�D�FRPSHQVDWLRQ�FODLP�KDG�XQGHUJRQH� WKH�
5)-'� WZLFH�EHIRUH�DJDLQVW� ��SDWLHQWV� LQ� WKH�QRQ�FRPSHQVDEOH�
group. All other patients had undergone the procedure more than 
twice prior to this study.
Results: The average LBOS improved as a result of the repeat 
5)-'� IURP� ������ WR� ������ FRUUHODWLQJ� ZLWK� DQ� LPSURYHPHQW�
from the category of poor in function to fair. The improvement 
LQ� /%26�ZDV�PRUH� VLJQL¿FDQW� LQ� WKH� FRPSHQVDEOH� JURXS��7KH�
VWXG\� UHYHDOHG� D� IDYRXUDEOH� DWWLWXGH� WRZDUGV� UHSHDW� 5)-'� LQ�
ERWK�FRPSHQVDEOH�DQG�QRQ�FRPSHQVDEOH�JURXSV�ZLWK�������RI�
SDWLHQWV� RYHUDOO� ¿QGLQJ� WKH� UHSHDW� SURFHGXUH� DV� KHOSIXO� DV� WKH�
SUHYLRXV�RQH�ZLWK�OLWWOH�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV�������
YV������3DLQ�OHYHOV�GRFXPHQWHG�E\�9$6��������VKRZHG�VLJQL¿FDQW�
LPSURYHPHQW�ZLWK�DQ�RYHUDOO�FKDQJH�LQ�/%26�IURP������WR������
points correlating with a shift from the VAS pain range of 5 - 6 to 
a pain range of 3 - 4.
Conclusions: 7KLV� WHFKQLTXH� RI� 5)-'� OHDGV� WR� UHOLDEOH� DQG�
satisfactory results when repeated with most patients reporting 
a high degree of satisfaction with a clinical outcome similar to 
WKH� LQLWLDO�SURFHGXUH��7KH�RXWFRPHV� IURP�PXOWLSOH� UHSHDW�5)-'�
are likely to remain consistent and favourable irrespective of the 
number of procedures performed.
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A SOUND UNDERSTANDING OF THE MORPHOLOGICAL 
FEATURES OF THE EPIDURAL FIBROUS TISSUE IS THE KEY 
TO SUCCESSFUL DECOMPRESSION ALONE FOR LUMBAR 
SPINAL STENOSIS WITH OR WITHOUT THE LISTHESIS
Miyauchi A., Sumida T., Manabe H., Mikami Y., Fujiwara Y.
Dept. of Orthopaedic Surgery, Hiroshima City Asa Hospital, 
Hiroshima, Japan

Introduction:�'HFRPSUHVVLRQ�DORQH� IRU� OXPEDU�VSLQDO�VWHQRVLV�
(LSS) with or without the listhesis has been performed under 
microscopy or endoscopy with satisfactory results, which requires 
SUHFLVH�QHXUDO�GHFRPSUHVVLRQ�LQ�WKH�OLPLWHG�RSHUDWLYH�¿HOG��7KH�
purpose of this prospective observational study was to report 
WKH�PRUSKRORJLFDO�IHDWXUHV�RI�WKH�HSLGXUDO�¿EURXV�WLVVXH��()7��LQ�
order to perform successful decompression alone for LSS.
Materials and Methods: Ninety-six patients with LSS who 
had undergone decompression alone at the L4-5 level under 
PLFURVFRS\�ZHUH�HYDOXDWHG�ZLWK�D�PRUH� WKDQ��� \HDU� IROORZ�XS�
SHULRG��7KH�DJH�DW�VXUJHU\�DYHUDJHG������\HDUV�DQG�WKH�UHFRYHU\�
UDWH�DYHUDJHG�������FDOFXODWHG�E\�XVLQJ� WKH� -2$�VFRUH��:LWK�
UHJDUG�WR�WKH�OLVWKHVLV�JUDGH���VOLS������SDWLHQWV�KDG�ZLWK��������
�JURXS�$������SDWLHQWV�ZLWK����WR�������JURXS�%��DQG����SDWLHQWV�
ZLWK� �� ���� �JURXS�&��ZLWKRXW� DQ\� VLJQL¿FDQW� GLIIHUHQFH� LQ� WKH�
UHFRYHU\�UDWH��S� ��������1RWHZRUWK\�()7��Q�()7��ZDV�GH¿QHG�
DV�IROORZV��7\SH���REVWUXFWV�WKH�GXUDO�WXEH�H[SDQVLRQ�DQG�W\SH�
��¿[HV�DQG�FRPSUHVVHV� WKH�QHUYH� URRW��7KH� ODWWHU�ZDV�JUDGHG�
LQ� HDFK� SDWLHQW� DV� WKH� QHUYH� URRW� ¿[DWLRQ� VFRUH� �15)� VFRUH���
QRQH�  � ��� RQH� VLGH�  � �� DQG� ELODWHUDO�  � ��� 'XULQJ� VXUJHU\� WKH�
morphology of the EFT was observed and recorded. The n-EFT 
was released from the dura for adequate decompression. The 
()7�VSHFLPHQV�REWDLQHG�IURP����SDWLHQWV�GXULQJ�VXUJHU\�ZHUH�
examined histologically. 
Results: The EFT had various morphological features, some of 
which can cause dural tearing, symptomatic epidural hematoma 
DQG�VFDU�WLVVXH�IRUPDWLRQ��7\SH���Q�()7�ZDV�REVHUYHG�LQ���FDVHV��
W\SH���LQ����FDVHV�DQG�D�FRPELQDWLRQ�RI�WKH�ERWK�LQ���FDVHV��RQH�
of which contained generous venous plexus with easy bleeding. 
7KH�15)�VFRUH�ZDV��PHDQ���6'� �����������LQ�JURXS�$������������
LQ�%�DQG�����������LQ�&��DQG�JURXS�&�KDG�D�VLJQL¿FDQWO\�KLJKHU�
VFRUH�WKDQ�$�DQG�%��S����������
Conclusion: Proper management of the EFT with understanding 
the anatomical features is the key to successful decompression 
alone for LSS.
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MODULATION OF BMP-2 ACTIVITY BY A FUNCTIONALIZED 
CORE/SHELL MICROBEAD DELIVERY SYSTEM IN AN 
ANIMAL MODEL OF POSTEROLATERAL SPINAL FUSION
Wang M.2, Abbah S.A.1, Goh J.C.H.1,3, Wong H.K.1

1Dept. of Orthopaedic Surgery, Yong Loo Lin School of 
Medicine, Singapore; 2

Singapore; 3Division of Bioengineering, National University of 
Singapore, Singapore

Introduction: Although recombinant human bone morphogenetic 
SURWHLQ��� �UK%03���� LV�FRPPRQO\� UHJDUGHG�DV� WKH�PRVW�SRWHQW�
bone inducing molecule, exceedingly large amounts are required 
for consistency in clinical outcome. This may be due to poor 
modulation of in vivo release and activity by collagen carriers. 
Several recent studies have highlighted the importance of 
heparin and heparan sulfate in the in vivo sequestration and 
signaling of native BMPs and many other growth factors. In the 
present study, we hypothesize that the incorporation of heparin 
ZRXOG�IXQFWLRQDOL]H�D�UHODWLYHO\�³QDwYH´�FDUULHU�YHKLFOH�DQG�IXUWKHU�
HQKDQFH�WKH�RVWHRLQGXFWLYH�DFWLYLW\�RI�UK%03���
Methods: Adopting the core-shell polyelectrolyte complexation 
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angels at each level were measured on lateral x-rays, while 
&REE¶V� DQJOHV� DW� /��/�� DQG� /��/�� OHYHOV� RQ� DQWHULRU�SRVWHULRU�
[�UD\V��'LIIHUHQFH�LQ�/)�WKLFNQHVV�EHWZHHQ�JURXSV�DQG�VLGHV�ZDV�
analyzed with and without lordosis and Cobb’s angles as a co-
variable, respectively.
Results:�$QWHULRU� /)� WKLFNQHVV�ZDV� VLJQL¿FDQWO\� JUHDWHU� LQ� WKH�
/66�DW�DOO�OHYHOV�H[FHSW�DW�WKH�/��6��OHYHO��FRPSDUHG�WR�WKH�FRQWURO�
JURXS� �3�������� 7KHUH� ZDV� QR� VLJQL¿FDQW� GLIIHUHQFH� LQ� PLGGOH�
and posterior LF thickness between groups. The aforementioned 
results didn’t change even when lordosis angles were used as 
D�FR�YDULDEOH��6LJQL¿FDQWO\�WKLFNQHVV�DV\PPHWU\�ZDV�IRXQG�RQO\�
LQ� WKH�PLGGOH�/)�RI� WKH�FRQWURO�JURXS�DW�/��/�� OHYHO������������
PP� RQ� WKH� ULJKW� YV�� ���������� PP� RQ� WKH� OHIW��� /��/�� OHYHO�
�����������PP�RQ� WKH� ULJKW�YV������������PP�RQ� WKH� OHIW��DQG�
/��6�� OHYHO� �����������PP�RQ� WKH� ULJKW� YV�� ����������PP�RQ�
WKH�OHIW���3��������+RZHYHU��VXFK�DV\PPHWU\�GLVDSSHDUHG�RQFH�
Cobb’s angles were included as a co-variable.  
Discussion: LF thickness is lordosis-angle-independent and 
greater in lumbar spine stenosis, especially at the anterior LF. 
The Cobb’s angle may attribute to LF asymmetry.
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THE ASSOCIATION BETWEEN THE PRESENCE OF RIB 
ANOMALIES OF THE THORACOLUMBAR JUNCTION AND 
LUMBOSACRAL TRANSITIONAL VERTEBRAE 
Shiraki M., Morimoto T., Sonohata M., Mawatari M. 
Dept. of Orthopaedic Surgery, Saga University, Saga City, Japan

Introduction: Several authors have reported rib anomalies of the 
thoracolumbar junction and lumbosacral transitional vertebrae 
(LSTV) may coexist. However, few papers have investigated 
the relationship between these anomalies. The purpose of this 
investigation was to demonstrate a possible association between 
these alterations.
Methods: Four hundred eleven patients treated by herniotomy 
for lumbar disk hernias　were enrolled in this study. The patients 
ZHUH�FODVVL¿HG�LQWR�WKH�IROORZLQJ�WKUHH�JURXSV������Normal group:
3DWLHQWV� ZLWKRXW� /679� DV� D� FRQWURO� ������ ���� L4/lumbosacral

: Patients with the sacralization 
of the 5th� OXPEDU�YHUWHEUDH��������� : Patients with 
the lumbarization of the sacral　YHUWHEUDH�������5LE�DQRPDOLHV�RI�
WKH�WKRUDFROXPEDU�MXQFWLRQ�ZHUH�DVVHVVHG�DV�D���WK�VKRUW�ULE�DQG�
OXPEDU�ULE�DW�/��LQ�WKH�WKRUDFR�OXPEDU�VSLQH�RQ�WKH�UDGLRJUDSKV��
Results: $�WZHOIWK�VKRUW�ULE�ZDV�REVHUYHG�LQ������RI�VXEMHFWV�LQ�
WKH�1RUPDO�JURXS������LQ�WKH�/��79�JURXS��DQG������LQ�WKH�/��79�
JURXS��7KH�IUHTXHQF\�RI�WKH���WK�VKRUW�ULE�LQ�WKH�/��79�JURXS�ZDV�
VLJQL¿FDQWO\�KLJKHU�WKDQ�LQ�RWKHU�JURXSV��3��������7KH�OXPEDU�ULE�
ZDV�SUHVHQW�LQ������RI�VXEMHFWV�LQ�WKH�1RUPDO�JURXS�����LQ�WKH�
/��79�JURXS��DQG�������LQ� WKH�/��79�JURXS��7KH�IUHTXHQF\�RI�
WKH� OXPEDU�ULE� LQ� WKH�/��79�JURXS�ZDV�VLJQL¿FDQWO\�KLJKHU� WKDQ�
WKDW�LQ�WKH�RWKHU�JURXSV��3�������
Discussion: ,Q�WKH�FXUUHQW�VWXG\��WKH�SUHVHQFH�RI�WKH���th short 
rib in the L4/TV group and the lumber rib in the L5/TV group was 
fairly common. The lumbar spine may develop with a constant 
FRXQW�RI�¿YH�E\�DGGLWLRQ�DQG�VXEWUDFWLRQ�LQ�WKH�WKRUDFLF�DQG�WKH�
OXPEDU�VSLQH��:KHQ�/679� LV�SUHVHQW�� LW� LV�GLI¿FXOW� WR�GLDJQRVH�
whether it is L4/TV or L5/TV on lumbar radiographs, and this 
DOWHUDWLRQ� PD\� FRQWULEXWH� WR� WKH� LQFRUUHFW� LGHQWL¿FDWLRQ� RI� WKH�
vertebral segment, leading to wrong-level spine surgery and a 
poor correlation with clinical symptoms. Therefore, all vertebrae 
should be examined. 
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PELVIC FLOOR DYSFUNCTION AFTER TREATMENT IN 
CAUDA EQUINA SYNDROME DUE TO LUMBAR DISC 
HERNIATION: A SYSTEMATIC REVIEW
Korse N.S.1, Jacobs W.C.H.1, Elzevier H.W.2, Vleggeert C.L.A.M.1

1

Leiden; 2Dept. of Urology, LUMC, Leiden, The Netherlands

Introduction/Aim: Cauda equina syndrome (CES) is a rare 
complication of lumbar disc herniation. Even though dysfunction 
RI�PLFWLRQ��GHIDHFDWLRQ�DQG�RU�VH[XDOLW\�DUH�E\�GH¿QLWLRQ�DIIHFWHG�
in CES and can be severely disabling, little seems to be known 
about the outcome with regard to these functions. The objective 
of this study is to review the literature on outcome of miction, 
defaecation and sexual function in CES due to lumbar disc 
herniation.
Material and Methods: A literature search was done in Pubmed, 
Embase and Web of Science using a sensitive search string 
combination. Reference checking and citation tracking was done 
RQ�LQFOXGHG�VWXGLHV��8VLQJ�SUHGH¿QHG�VHOHFWLRQ�FULWHULD��VWXGLHV�
were selected and subsequently risk of bias was assessed by 
two independent reviewers using a validated Cochrane checklist 
adjusted for this purpose. 
Results: Fourteen studies were included. The quality of the 
studies varied, mainly due to selection bias (four studies), attrition 
bias (two studies) and minor loss-to-follow-up (two studies). In 
only seven of included studies, both selection bias and any loss-
to-follow-up could be excluded. Regarding sexual function, only 
one study reviewed outcome in all patients that were followed-
up. All fourteen studies measured recovery of urinary function, 
ZLWK�JRRG�RXWFRPHV�LQ������UDQJH����������5HFRYHU\�RI�ERZHO�
IXQFWLRQ�DQG�VH[XDOLW\�ZHUH�UHFRUGHG�LQ�VHYHQ�UHVSHFWLYHO\�¿YH�
VWXGLHV�ZLWK� JRRG�RXWFRPHV� LQ� ���� �UDQJH���������DQG�����
�UDQJH���������RI�SDWLHQWV��UHVSHFWLYHO\�
Discussion: The great variations in outcome, probably due to 
differences in terminology in literature, as well as the extent of 
selection and attrition bias in the included studies, make the 
reliability of the reported results questionable.
Conclusion: 7KH�KLJK�SUHYDOHQFH�RI�SHOYLF�ÀRRU�G\VIXQFWLRQ�LQ�
treated CES indicates a substantial problem, attaining minimal 
DWWHQWLRQ��)XUWKHU�VWXGLHV�RQ�WKH�RXWFRPH�RI�SHOYLF�ÀRRU�IXQFWLRQV�
in CES are necessary to get a more solid idea about the extent 
of the problem.
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IS THE THICKNESS OF THE LIGAMENTUM FLAVUM 
AFFECTED BY COBB’S ANGLE OR LORDOSIS ANGLE IN 
NORMAL AND STENOTIC LUMBAR SPINE?
Zhu Q., Fu Z., Rao M., Chen J., Jiang J.
Dept. of Spine Surgery, Nanfang Hospital, Southern Medical 
University, Guangzhou, China

Introduction: Previous studies highlighted factors associated 
ZLWK�WKH�WKLFNQHVV�RI�WKH�OLJDPHQWXP�ÀDYXP��)/���VXFK�DV�DJH��
disc degeneration, lumbar spinal stenosis (LSS), hypertrophy 
and buckling, yet with no consideration of effect of Cobb’s angle 
on FL asymmetry or lordosis angle on FL thickness in the lumbar 
spine. Segmental alignment, particularly in sagittal and coronal 
planes, results in LF stretched or buckled. We hypothesize that 
FL thickness is affected by intervertebral angles. This study 
aims to compare LF thickness between the normal and stenotic 
lumbar spines with lordosis angle as a co-variable, as well as LF 
asymmetry between the left and right sides with Cobb’s angle.
Methods: Anterior, middle and posterior LF thickness on the 
OHIW� DQG� ULJKW� VLGHV�ZHUH�PHDVXUHG�RQ�D[LDO�7��ZHLJKWHG�05,��
UHVSHFWLYHO\��DW�DOO�OHYHOV�IURP�/��WR�6��IRU�WKH�/66�JURXS��Q ����
���\HDUV�ROG��DQG�WKH�FRQWURO�JURXS��Q �������\HDUV�ROG���/RUGRVLV�
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evaluated using back Visual Analogue Scale (VAS), Oswestry 
'LVDELOLW\�,QGH[��2',��DQG�PRGL¿HG�6FROLRVLV�5HVHDUFK�6RFLHW\�
(SRS).
Results:�7KH�66��S���������DQG�37��S���������ZHUH�VLJQL¿FDQW�
GLIIHUHQFH� EHWZHHQ� 362� DQG� ,/)�� 7KH� //� �S �������� 7.�
�S ��������7�2��S ��������3,��S �������DQG�69$��S �������ZHUH�
QRW�VLJQL¿FDQW�GLIIHUHQFH��7KH�9$6��S �������DQG�2',��S �����
ZHUH�QRW�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�362�DQG�,/)��+RZHYHU��
WKHUH� ZHUH� VLJQL¿FDQW� GLIIHUHQFHV� RI� 66�� 37�� 7.� DW� HDFK� WLPH�
SRLQWV��7KH�66�ZDV�RQO\�VLJQL¿FDQW�GLIIHUHQFH�DW�HDFK�WLPH�SRLQWV�
RI�SRVWRSHUDWLYH���PRQWK���PRQWK�DQG���\HDU��S ��������������
��������7KH�37�ZDV�RQO\�VLJQL¿FDQW�GLIIHUHQFH�DW�HDFK�WLPH�SRLQWV�
RI���PRQWK���PRQWK�DQG���\HDU��S ����������������������7KH�7.�
ZDV�VLJQL¿FDQW�GLIIHUHQFH�DW�HDFK�WLPH�SRLQWV�RI��PRQWK����\HDU�
DQG���\HDU��S ���������������������
Conclusions:�7KHUH�ZHUH�RQO\�VLJQL¿FDQW�GLIIHUHQFHV�RI�66�DQG�
PT between PSO and ILF in pelvic parameters, but there was 
RQO\�VLJQL¿FDQW�GLIIHUHQFH�RI�7.�DW�HDFK�WLPH�SRLQWV�LQ�WKH�VSLQDO�
parameters. The ILF group showed a superiority in correction of 
pelvic orientation. This study showed that ILF group has a better 
correction on pelvic parameters, compared to PSO.
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RISK FACTOR ANALYSIS ON THE CAUSE OF REOPERATION 
IN LUMBAR SURGERY
Sasaki K., Hasegawa K, Shimoda H., Homma T.
Dept. of Spine Surgery, Niigata Spine Surgery Center, Niigata, 
Japan

Introduction: The cause of reoperation following lumbar 
surgery is not clear. This study aims to investigate risk factors of 
reoperation following lumbar surgery.
Materials and Methods: ����SDWLHQWV� LQFOXGLQJ�����PDOH�DQG�
����IHPDOH��PHDQ�DJH������\HDUV�ROG��XQGHUZHQW�OXPEDU�VXUJHU\��
$GGLWLRQDO� GLDJQRVHV� ZHUH� ���� SDWLHQWV� RI� VSRQG\OROLVWKHVLV��
69 of spinal deformities, and 77 of multi-operated back (MOB). 
As to neurological diagnosis, the patients were divided into 
FDXGD� HTXLQH� GLVRUGHU� �&(�� Q ����� RU� UDGLFXORSDWK\� �Q ������
'HFRPSUHVVLRQV� IRU� ����� IXVLRQV� ����� GHFRPSUHVVLRQ�IXVLRQV�
����GHFRPSUHVVLRQ�G\QDPLF�VWDELOL]DWLRQV��'6������'6�����DQG�
'6�IXVLRQV� ��� ZHUH SHUIRUPHG�� 8QGHU� HQWU\� IDFWRUV� RI� DJH��
sex, diagnosis, surgical procedure, number of levels, follow-up 
GXUDWLRQ��)'��DQG�VXUJHRQ��PXOWLYDULDWH�DQDO\VLV�ZDV�SHUIRUPHG��
Furthermore we investigated the reoperation rate of year by 
Kaplan-Meier’s methods.
Results: ��� SDWLHQWV� XQGHUZHQW� UHRSHUDWLRQV�� ��� ZHUH�
VSRQG\OROLVWKHVLV�� �� GHIRUPLWLHV�� DQG� �� ZHUH� 02%�� ���
UDGLFXORSDWK\� LV� PRUH� DIIHFWHG� IRU� UHRSHUDWLRQ� WKDQ� ��� &(�� ��
OHYHO�DQG�RYHU���OHYHOV�ZHUH�VLJQL¿FDQW��7KHUH�ZDV�QR�VLJQL¿FDQW�
deference by surgical procedures. One surgeon affected to 
reoperation. Stepwise multivariate analysis revealed that 
)'� �3�������� DQG� UDGLFXORSDWK\� �3������� DV� ULVN� IDFWRUV� RI�
UHRSHUDWLRQ��2GG¶V�UDWLR�RI�UDGLFXORSDWK\�&(�ZDV�����DQG�WKDW�RI�
)'�ZDV�����SHU�\HDU�� UHVSHFWLYHO\��:H�DVVXPHG�WKDW� LPSRUWDQW�
UHDVRQ�ZK\�UDGLFXORSDWK\�WHQG�WR�UHRSHUDWLRQ�LV�WKH�GLI¿FXOW\�RI�
HYDOXDWLRQ�����IRUDPLQDO�VWHQRVLV�LQFOXGLQJ���SDWLHQWV�ZKR�GLGQ¶W�
improve by primary operation had reoperation, and 4 patients 
ZLWK� UDGLFXODSDWK\�KDG� UHRSHUDWLRQ� IRU� UHFXUUHQFH�ZKLOH� RQO\� ��
SDWLHQW�ZLWK�&(�KDG��7KH�UHRSHUDWLRQ�UDWH�ZDV������IRU�OHVV�WKDQ�
��\HDU������� IRU�����\HDU������� IRU�����\HDU�DQG������ IRU�����
year ZLWKRXW�VLJQL¿FDQW�GLIIHUHQFH. We assumed that the reason 
is advance of degeneration. From this distribution, the short 
WR�PLGGOH� WHUP� UHRSHUDWLRQ� UDWH� LV� DERXW� ��� DQG� LW� VKRZV� WKH�
baseline of reoperation.
Conclusion: )'�DQG�UDGLFXODSDWK\�ZHUH�VLJQL¿FDQW�ULVN�IDFWRUV��
Radiculopathy due to foraminal stenosis and natural course of 
degeneration are considered to contribute to increased risk of 
reoperation.
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CAUSES OF LATE REVISION SURGERY AFTER CEMENT 
AUGMENTATION IN OSTEOPOROTIC VERTEBRAL 
COMPRESSION FRACTURES
Ha K.Y., Chang D.G., Son I.N., Kim Y.H., Kim M.S.
Dept. of Orthopaedic Surgery, Seoul St. Mary’s Hospital, Seoul, 
Korea

Objective: To investigate the cause of the late revision 
surgery after cement augmentation for osteoporotic vertebral 
compression fractures (OVCFs)
Summary of Background Data: Percutaneous vertebroplasty 
(PVP) or Kypoplasty (KP) is thought to be effective to treat OVCFs. 
Many complications related to PVP or KP are simultaneously 
reported since introduction of the PVP. However, there is paucity 
of the reports regarding the causes of the late revision surgery 
after failed PVP or KP.
Methods: 49 patients were enrolled, who developed unremitted 
EDFN� SDLQ� DQG�RU� SURJUHVVLYH� QHXURORJLFDO� GH¿FLW� DIWHU� FHUWDLQ�
period of symptoms-free since treated with PVP or KP. Of them, 
35 patients underwent late revision surgery. The causes of the late 
revision surgery were analyzed. 35 patients underwent cement 
removal and anterior reconstruction. Among 35 patients, 30 
patients underwent anterior interbody fusion combined posterior 
instrumentation. 5 patients underwent anterior reconstruction 
only.
Results: 7KH�DYHUDJH� WLPH�WR�UHYLVLRQ�VXUJHU\�ZDV����PRQWKV�
(range, 3 to 70 months). Late infection, progressive kyphosis, 
misdiagnosis, proximal fractures after instrumented lumbar 
fusions and late neurological involvement were the causes of the 
late revision surgery. 3 patients had serious complications after 
revision surgery.
Conclusion: PVP or KP is an effective treatment for OVCFs. 
However, it is not risk or complication-free procedure. This limited 
cohort of cases shows a glimpse at the failures and offers some 
thoughts of longevity of PVP or KP. Preoperative evaluation 
should be thoroughly performed to avoid late failed PVP or KP.
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SPINOPELVIC ALIGNMENT BETWEEN PEDICLE 
SUBTRACTION OSTEOTOMY AND ILIAC FIXATION WITHOUT 
OSTEOTOMY IN DEGENERATIVE LUMBAR KYPHOSIS
Chang D.G., Kim Y.H., Ha K.Y.
Dept. of Orthopaedic Surgery, Seoul St. Mary’s Hospital, Seoul, 
Korea

Objective: To evaluate changes of the spinopelvic alingment 
EHWZHHQ�SHGLFOH�VXEWUDFWLRQ�RVWHRWRP\��362��DQG�LOLDF�¿[DWLRQ�
without osteotomy in the treatment of degenerative lumbar 
N\SKRVLV��'/.��
Summary of Background Data:�7KH�LOLDF�¿[DWLRQ�LPSURYHV�WKH�
pelvic parameters as well as spinal parameters. However, Little 
is known about the changes of spinopelvic alignment between 
SHGLFOH�VXEWUDFWLRQ�RVWHRWRP\��362��DQG�LOLDF�¿[DWLRQ�LQ�'/.���
Methods:� '/.� SDWLHQWV� ZKR� KDG� XQGHUJRQH� LOLDF� ¿[DWLRQ� RU�
SHGLFOH�VXEWUDFWLRQ�RVWHRWRP\� �362��DQG�KDG�D�PLQLPXP�RI���
years of follow-up were retrospectively selected for groups of 
362� �Q ���� DQG� LOLDF� ¿[DWLRQ� �,/)�� Q ����� UHVSHFWLYHO\��:KROH�
spine anteroposterior and lateral radiographs were reviewed 
SUHRSHUDWLYHO\�� ��PRQWK�� ��PRQWK�� ���PRQWK� DQG� ���PRQWK�
after surgery. The lumbar lordosis (LL), thoracic kyphosis (TK), 
T9 offset (T9O) as a spinal parameters and pelvic incidence 
(PI), sacral slope (SS), pelvic tilt (PT) as a pelvic parameters 
were measured on a sagittal radiography at each time-point. 
The sagittal vertical axis (SVA) which was the distance from 
the anterior superior corner of the sacrum was measured to 
determine the spinal sagittal balance. Clinical outcomes were 
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TXHQW�GLDJQRVHV�IRU�UHRSHUDWLRQ�ZHUH����FDVHV�RI�DGMDFHQW�OHYHO�
GLVRUGHU�LQFOXGLQJ����IRUDPLQDO�VWHQRVHV��7KH�DQDO\VLV�RI�WKH�GX-
UDWLRQ�VKRZHG�D�WZR�SHDN�GLVWULEXWLRQ�DQG�WKH�SHDNV�ZHUH�����
GD\V�DQG�����GD\V��
Discussions: The tendency for reoperation is caused by num-
ber of levels, not by surgical procedure. It suggested the relation 
of adjacent disorder. One level operation leaves more untouched 
levels, resulting in the adjacent lesion. Our results suggest that 
the adjacent lesion depended more on degeneration but on the 
adverse effect by the fusion. The second peak of reoperation dur-
ing the follow-up is considered the effect of degeneration. On the 
other hand, reoperations within one year are due to the problems 
of the primary surgery itself.
Conclusion: The tendency of reoperation including adjacent dis-
order is not affected by surgical procedure but by the number 
of the levels. The causes of reoperations are different between 
within one year and over one year.

P449

RÖNTGENOGRAPHIC PROGRESSION OF DEGENERATIVE 
LUMBAR SCOLIOSIS AND CLINICAL EVALUATION AFTER 
SHORT SEGMENT DECOMPRESSION AND FUSION
Nakakohji T., Murakami G., Kawasaki S.
Dept. of Orthopaedic Surgery, Itabashi Chuo General Hospital, 
Tokyo, Japan

Purpose: To assess the roentgenographic progression of de-
generative lumbar scoliosis after short segment decompression 
and fusion with instrumentation. 
Methods: As the main purpose of degenerative scoliosis surgery 
is the relief of low back pain and leg pain, short segment decom-
pression and fusion with instrumentation were performed in 30 
GHJHQHUDWLYH�OXPEDU�VFROLRVLV�SDWLHQWV��7KHUH�ZHUH����PHQ�DQG�
���ZRPHQ� DQG� WKHLU� DJHV� UDQJHG� IURP� ��� WR� ��� \HDUV� �PHDQ�
�����6HOHFWLYH�QHUYH�URRW�LQ¿OWUDWLRQ�ZDV�SHUIRUPHG�WR�GHWHFW�WKH�
affected nerve in each patient, and only the affected level was 
fused during surgery. The numbers of affected level were one 
�/����WKUHH��/����¿IWHHQ��/����DQG�IRXUWHHQ��/����2QH�OHYHO�IXVLRQ�
ZDV�SHUIRUPHG�LQ����SDWLHQWV��WZR�OHYHOV�LQ����SDWLHQWV��DQG�WKUHH�
levels in one patient. Pre- and postoperative Cobb angles and 
sagittal balance was estimated and clinical result was evaluated 
using Japanese Orthopedic Association score (JOA-score: full 
PDUN�LV����SRLQWV��LQ�HDFK�SDWLHQW��7KH�DYHUDJH�IROORZ�XS�SHULRG�
was 4.4 years.
Results:�7KH�DYHUDJH�RSHUDWLQJ�WLPH�ZDV����K��UDQJH����K���DQG�
WKH�PHDQ�LQWUDRSHUDWLYH�EORRG�ORVV�ZDV�����PO��UDQJH���������
PO���3UH��DQG�SRVW�RSHUDWLYH�DQG�IROORZ�XS�&REE�DQJOH�ZDV������
����������DQG��������GHJUHHV�UHVSHFWLYHO\��)RUDPLQDO�GLDPHWHU�RI�
WKH�DIIHFWHG�QHUYH�LQ�WKH�IURQWDO�SODQH�ZDV�HVWLPDWHG�XVLQJ��'�
&7��DQG�WKH\�LQFUHDVHG�VLJQL¿FDQWO\�IURP�����������PP�WR������
����PP�DIWHU�VXUJHU\��-2$�VFRUH�LPSURYHG�IURP�������WR��������
SRLQWV� DQG� FRUUHFWLRQ� UDWH� ZDV� ����������$OO� SDWLHQWV� VKRZHG�
solid fusion and there was no infection or hardware breakage. In 
��SDWLHQWV��FXUYH�SURJUHVVHG�GXH�WR�WKH�DGMDFHQW�GLVF�GHJHQHUD-
WLRQ�DQG�WKHLU�SRVWRSHUDWLYH�&REE�DQJOH�LQFUHDVHG�IURP��������WR�
�������GHJUHHV��7ZR�RI�WKHP�QHHGHG�UHYLVLRQ�VXUJHULHV�EHFDXVH�
of LBP and leg pain. Preoperative scoliosis aggravated rapidly 
when the preoperative Cobb angle was larger. 
Conclusion: Cobb angles and clinical results of degenerative 
lumbar scoliosis were not deteriorated seriously after short seg-
ment decompression and fusion. Larger curve magnitude may 
be the risk factor for the acceleration of scoliosis. 
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CORRELATION OF ADULT SPINAL SAGITTAL IMBALANCE 
AND LIFE QUALITY ASSESSED WITH SF-36
Zheng Z.M., Wang T.P., Liu H., Wang H., Zhang K.B.

Objective: To evaluate the correlation of spinal sagittal imbalance 
and life quality.
Methods: 5DGLRJUDSKLF�DQDO\VLV�RI����FRQVHFXWLYH�V\PSWRPDWLF�
SDWLHQWV��0DOHV�����)HPDOH��������������\UV��ZLWK�VSLQDO�VDJLWWDO�
imbalance was performed using posteroanterio and lateral 
standing radiographs. Measurements included C7PL, thoracic 
kyphosis (TK), thoracolumbar kyphosis (TLK), lumbar lordosis 
(LL), pelvic tilt (PT), Pelvic incidence (PI), sacral slope (SS) and 
lumber-sacral joint angle (LSA). Life quality was assessed with 
SF-36 questionnaire. Pearman correlation was performed to 
analysis the correlation.
Results: 0HDQ�&�3/�ZDV� ���������PP�� 7.�ZDV� ������������
7/.�ZDV� ������������ //� ZDV� ������������ 37� ZDV� ������������
3,� ZDV� ������������ 66� ZDV� ������������ /6$� ZDV� �����������
&�3/�KDG�VLJQL¿FDQW� FRUUHODWLRQ�ZLWK�3K\VLFDO�)XQFWLRQLQJ� (r=-
������3�����) and General Health (U �������� 3�����). PI had 
VLJQL¿FDQW�FRUUHODWLRQ�ZLWK�%RGLO\�3DLQ��U ��������3��������9LWDOLW\�
�U �������� 3�������� 6RFLDO� )XQFWLRQLQJ� �U �������� 3������� DQG�
Role Emotional (U ��������3�����)��7.�KDG�VLJQL¿FDQW�FRUUHODWLRQ�
ZLWK� 3K\VLFDO� )XQFWLRQLQJ� �U �������� 3�������� *HQHUDO� +HDOWK�
�U �������3�������� //� KDG� VLJQL¿FDQW� FRUUHODWLRQ� ZLWK� 3K\VLFDO�
Functioning (U �������3�������*HQHUDO�+HDOWK��U ������3�����)
and Vitality (U ������3�����)��37�KDG�VLJQL¿FDQW�FRUUHODWLRQ�ZLWK�
Vitality (U �������� 3�����) and Social Functioning (U ��������
3�����)��1R�VLJQL¿FDQW�FRUUHODWLRQ�ZDV�VKRZQ�EHWZHHQ�7/.��66��
LSA and the SF-36 categories. 
Conclusion: &�3/��7.��//��3,�DQG�37�DUH�VLJQL¿FDQW�SDUDPHWHUV�
correlate to life quality. PI is the most important one that affects 
bodily pain. TK, LL and C7PL are the main parameters affect 
general health. PI, PT and LL affect vitality most. Correcting 
these parameters when treating sagittal imbalance is important 
to gain better life quality.
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THE ETIOLOGY OF REOPERATION FOLLOWING LUMBAR 
SURGERY
Sasaki K., Hasegawa K., Shimoda H., Homma T.
Dept. of Spine Surgery, Niigata Spine Surgery Center, Niigata, 
Japan

Introduction: Although surgical treatment for lumbar spinal ste-
nosis has been advancing year by year, reoperation is some-
times inevitable. The purpose of this study is to investigate the 
etiology of reoperation following decompression surgery for LS. 
Materials and Methods: :H�LQYHVWLJDWHG�����SDWLHQWV�LQFOXGLQJ�
����PDOH�DQG�����IHPDOH�DJHG������LQ�DYHUDJH��XQGHUZHQW�OXP-
bar posterior decompression with or without fusion for 4 years. 
,Q�WKH�IROORZ�XS�GXUDWLRQ��WKHUH�ZHUH����UHRSHUDWLRQV��H[FHSW�IRU�
those who had reoperation caused by hematoma or local infec-
WLRQ��DQG�ZH�GH¿QHG�WKHP�DV�D�UHRSHUDWLRQ�JURXS��:H�VWDWLVWLFDOO\�
analyzed the diagnoses, including spinal deformities (spondylo-
lysthesis, scoliosis), multi-operated back (MOB), surgical proce-
dures, and number of level. Adding to the analyses, we investi-
gated the second diagnosis for reoperation and the duration from 
primary to reoperation.
Results: 7KHUH� ZDV� QR� VLJQL¿FDQW� WHQGHQF\� WR� UHRSHUDWLRQ� LQ�
age, sex, diagnoses. The reoperation rates by surgical proce-
GXUH�ZHUH������LQ�GHFRPSUHVVLRQ�RQO\�DQG������LQ�IXVLRQ�ZLWK�
QR�VLJQL¿FDQW�GLIIHUHQFH��2QH�OHYHO�RSHUDWLRQ�DQG�RYHU�IRXU�OHYHO�
operations had a tendency to cause reoperation. The most fre-
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high risk factors for SSI. The high risk factors for SSI in this study 
were diabetes mellitus, presence of malignant tumor, neurogenic 
scoliosis, posterior correction and fusion surgery more than 
¿YH�YHUWHEUDH�LQ�SDWLHQWV�DJHG�PRUH�WKDQ����\HDUV��DQG�DWRSLF�
dermatitis.
Results: 7KH�LQIHFWLRQ�UDWH�LQ�WKH�KLJK�ULVN�JURXS�ZDV�������������
SDWLHQWV��GXULQJ���������DQG�WKH�YDOXH�VLJQL¿FDQWO\�GHFUHDVHG�WR�
�����������SDWLHQWV��GXULQJ����������S �������:KLOH�WKH�LQIHFWLRQ�
UDWH�LQ�WKH�QRQ�KLJK�ULVN�JURXS�ZDV������������SDWLHQWV��GXULQJ�
�������� WKH� YDOXH� VOLJKWO\� LQFUHDVHG� WR� ����� �������SDWLHQWV��
GXULQJ� ��������� 3DWKRJHQV� RI� 66,� ZHUH� 056(� LQ� �� SDWLHQWV��
056$�LQ����RWKHUV�LQ����DQG�XQNQRZQ�LQ���GXULQJ���������ZKLOH��
GXULQJ����������WKH\�ZHUH�056(�LQ����6��HSLGHUPLGLV�LQ����DQG�
others in 3.
Discussion: Since the infection rate of the high risk group 
VLJQL¿FDQWO\�GHFUHDVHG�IURP�������GXULQJ��������WR������GXULQJ�
���������WKH�DGPLQLVWUDWLRQ�RI�7(,&2�DV�$03�ZDV�HIIHFWLYH�IRU�
prevention of SSI in patients with high risk factors. Though the 
detections of MRSA decreased after the administration of TEICO 
as AMP, the increased detections of MRSE would be another 
noteworthy problem.
Conclusion: The administration of TEICO as AMP was effective 
for prevention of SSI in patients with the high risk factors for SSI 
in spinal instrumentation surgery. 
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DIFFUSION TENSOR IMAGING: NEW DIAGNOSTIC IMAGING 
FOR DEGENERATED LUMBAR DISEASE
Oikawa Y.1, Eguchi Y.2, Ohtori S.1, Inoue G.1, Ishikawa T.1, Miyagi 
M.1, Kamoda H.1, Suzuki M.1, Sakuma Y.1, Kubota G.1, Sato H.3,
Ando H.3, Okumura K.3, Masuda Y.3, Watanabe A.4, Takahashi K.1

1Dept. of Orthopaedic Surgery, Graduate School of Medicine, 
Chiba University, Chiba; 2Spine Center, Matsudo City Hospital, 
Matsudo; 3Dept. of Radiology, Chiba University Hospital, Chiba; 
4Dept. of Orthopedic Surgery, Teikyo University Chiba Medical 
Center, Chiba, Japan

Introduction:� ,W� LV� GLI¿FXOW� WR� FRUUHFWO\� GLDJQRVH� OXPEDU�
degenerated disease with foraminal stenosis using conventional 
;�UD\� LPDJLQJ�� &7� DQG� 05,�� 7KLV� GLI¿FXOW\� FDQ� VRPHWLPHV�
UHVXOW� LQ� IDLOHG�EDFN� V\QGURPH��'LIIXVLRQ�7HQVRU� ,PDJLQJ� �'7,��
was reported as a potential tool for the diagnosis for foraminial 
VWHQRVLV��7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�HYDOXDWH�WKH�HI¿FDF\�RI�
'7,�IRU�GLDJQRVLV�RI�GHJHQHUDWHG�OXPEDU�GLVHDVH�
Patients and Methods:� 7ZHQW\�VHYHQ� SDWLHQWV� ���� PDOH��
PHDQ� DJH�� ����� \HDUV��ZLWK� GHJHQHUDWHG� OXPEDU� GLVHDVH�ZKR�
XQGHUZHQW�����7�05,�DQG�VXUJLFDO�WUHDWPHQW�ZHUH�LQFOXGHG��'7,�
(tractography), fractional anisotrophy (FA), and improvement 
in Japanese Orthopaedic Association (JOA) and visual analog 
scale (VAS) pain score were investigated.
Result: The diagnoses by conventional imaging were lumbar 
VSLQDO� VWHQRVLV� ZLWKRXW� IRUDPLQDO� VWHQRVLV� LQ� ��� FDVHV�� ZLWK�
IRUDPLQDO�VWHQRVLV�LQ����FDVHV��OXPEDU�GLVF�KHUQLDWLRQ�LQ���FDVHV��
VSRG\OROLVWKHVLV�LQ���FDVHV��DQG�GLVFRJHQLF�ORZ�EDFN�SDLQ�LQ�RQH�
FDVH��:H�FODVVL¿HG�WKH�SDWLHQWV�LQWR�IROORZLQJ�IRXU�JURXSV�E\�WKH�
VKDSH�RI�WKH�WUDFWRJUDSK\��GLVUXSWLRQ��QDUURZLQJ��WDSHULQJ�DQG�QR�
abnormalities. The mean preoperative JOA and VAS score were 
���DQG�����DQG�SRVWRSHUDWLYH�VFRUH�ZHUH����DQG����UHVSHFWLYHO\��
7KH� -2$� VFRUH� ZDV� LPSURYHG� E\� ����� 7UDFWRJUDSK\� RI� WKH�
ipsilateral side showed disruption, narrowing and tapering, and 
a lower FA compared with the contralateral side. There was no 
VLJQL¿FDQW�FRUUHODWLRQ�EHWZHHQ�)$�DQG�V\PSWRPV�
Discussion:�$OWKRXJK�WKHUH�LV�QR�VLJQL¿FDQW�FRUUHODWLRQ�EHWZHHQ�
'7,� DQG� SRVWVXUJLFDO� V\PSWRPV�� '7,� KDV� WKH� SRVVLELOLW\� RI�
detecting lesions of nerve damage, and to be a new diagnostic 
tool for the degenerated lumbar disease.
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ASSESSMENT OF QUALITY OF LIFE AFTER LUMBAR 
SPINAL SURGERY TO ELDERLY PATIENTS OLDER THAN 75 
YEARS
Dohzono S., Toyoda H., Terai H., Suzuki A., Yamada K., Yasuda 
H., Takahashi S., Tsukiyama K., Shinohara Y., Nakamura H.
Dept. of Orthopaedic Surgery, Osaka City University, School of 
Medicine, Osaka, Japan

Introduction: There are few reports regarding quality of life 
(QOL) after lumbar spinal surgeries to elderly patients. The 
purpose of this study was to evaluate QOL and clinical outcomes 
of lumbar spinal surgeries in elderly patients.
Materials and Methods: %HWZHHQ� $SULO� ����� DQG� -XQ� ������
99 patients underwent surgical intervention for lumbar spinal 
stenosis in our institution. Patients older than 75 years were 
LQFOXGHG� LQ� WKH� HOGHUO\� JURXS� �1 ���PDOH ��� IHPDOH ����� DQG�
younger than 75 years were included in the control group (N=69 
PDOH ���IHPDOH �����-2$�VFRUHV��9$6��ORZ�EDFN�SDLQ��OHJ�SDLQ�
and leg numbness), QOL were examined before operation 
and one year after operation. QOL was evaluated by Physical 
Component Summary (PCS) and Mental Component Summary 
(MCS) with use of SF36.
Results: The average age was �������������LQ�WKH�HOGHUO\�JURXS�
DQG��������������LQ�WKH�FRQWURO�JURXS��7KHUH�ZDV�QR�VLJQL¿FDQW�
difference between two groups in the improvement ratio of JOA 
scores and VAS (LBP, leg pain and numbness) at one year after 
RSHUDWLRQ�� 1R� VLJQL¿FDQW� GLIIHUHQFH� ZDV� IRXQG� EHWZHHQ� WZR�
groups in preoperative PCS and MCS (����������DQG�������������
PCS improved a mean of 9.3 points in the elderly group and 
����� SRLQWV� LQ� WKH� FRQWURO� JURXS�� DQG� WKHUH� ZDV� QR� VLJQL¿FDQW�
GLIIHUHQFH� EHWZHHQ� JURXSV� �S ������� 3RVWRSHUDWLYH�0&6�ZHUH�
�����DQG�������UHVSHFWLYHO\�
Discussion: The Japanese national standard value of PCS 
LQ� ��¶V�DQG���¶V�DUH������DQG������� UHVSHFWLYHO\�� ,Q� WKLV� VWXG\��
PCS at one year after operation in both groups did not attain the 
Japanese national standard value. However, clinical results of 
the lumbar spinal surgeries to elderly patients were satisfactory 
DQG�SRVWRSHUDWLYH�3&6�ZHUH� VLJQL¿FDQWO\� LPSURYHG� DV�ZHOO� DV�
control group.
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PROPHYLACTIC ANTIBIOTIC ADMINISTRATION IN SPINAL 
INSTRUMENTATION SURGERY FOR PATIENTS WITH RISK 
FACTORS FOR SURGICAL SITE INFECTION
Watanabe K.1, Iwanami A. 1, Hosogane N.2, Tsuji T.2, Ishii K.2,
Nakamura M.2, Toyama Y.2, Chiba K.2, Matsumoto M.2

1Dept. of Advanced Therapy for Spine and Spinal Cord Disorders, 
Keio University, Tokyo; 2Dept. of Orthopaedic Surgery, Keio 
University, Tokyo, Japan

Background: Since postoperative surgical site infection (SSI) 
with multiple drug resistance bacteria including Methicillin-
resistant S. aureus (MRSA) or Methicillin-resistant S.
epidermidis (MRSE) can be a devastating complication, we had 
started administration of teicoplanin (TEICO) as antimicrobial 
prophylaxis (AMP) for patients with high risk factors for SSI. The 
purpose of this study was to evaluate the effectiveness of TEICO 
administration as AMP for patients with high risk factor for SSI in 
spinal instrumentation surgery. 
Materials and Methods: 636 consecutive patients who 
underwent spinal instrumentation surgery at our institution from 
�����WR������ZHUH�LQFOXGHG�LQ�WKLV�VWXG\��'XULQJ������������RQH�
RI� WKH� DQWLELRWLFV� IURP� SLSHUDFLOOLQ�� FHID]ROLQ� DQG� ÀRPR[HI� ZDV�
XVHG�DV�$03�LQ�DOO�SDWLHQWV��'XULQJ������������7(,&2�ZDV�XVHG�
as AMP additionally to the above antibiotics for the patients with 
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IHPDOHV���������\HDUV��JURXS�,,���������PDOHV�����IHPDOHV���������
\HDUV��JURXS�,,,���������PDOHV�����IHPDOHV���������\HDUV��JURXS�
,9���������PDOHV�����IHPDOHV���WKRVH�!���\HDUV��JURXS�9���������
PDOHV�����IHPDOHV���7KH�IDFHW�MRLQW�DQJOH�DQG�GLVF�KHLJKW�DW�WZR�
OHYHOV��/����DQG�/��6���ZHUH�PHDVXUHG�RQ�D[LDO�DQG�VDJLWWDO�&7�
scans.
Results: With advancing age the facet joint angles were more 
VDJLWWDO�RQ�D[LDO�YLHZ��S��������DQG�PRUH�KRUL]RQWDO�RQ�VDJLWWDO�YLHZ�
�S���������2Q�WKH�RWKHU�KDQG��GLVF�KHLJKW�IRU�WKH�PDOH�SDWLHQWV�ZDV�
QRW�VLJQL¿FDQWO\�GLIIHUHQW�FRPSDULQJ�EHWZHHQ�HDFK�RI�WKH�JURXSV�
�S� !� ������ 'LVF� KHLJKW� IRU� WKH� IHPDOH� SDWLHQWV� LQFUHDVHG� ZLWK�
DGYDQFLQJ�DJH��S���������1LQHWHHQ�SDWLHQWV�KDG�'6�DW�/����DQG�
���SDWLHQWV�KDG�'6�DW�/��6���'6�ZDV�QRW�VLJQL¿FDQWO\�FRUUHODWHG�
to facet joint angle (p > .05) or disc height (p > .05). 
Conclusion: The facet joint angles, for both axial and sagittal 
views, increased with age. There are no correlation between 
IDFHW�MRLQW�DQJOH�DQG�'6�RU�EHWZHHQ�GLVF�KHLJKW�DQG�'6�
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QUANTITATIVE TIME WINDOW DETECTION FOR EARLY-
ONSET DISC DEGENERATIVE DISEASE WITH T1 -MR
IMAGING TECHNIQUE
Zhou Z.1, Zhou Z.2, Jiang B.3, Pan X.3, Sun H.3, Huang B.1, Liang T.1,
Ringgaard S.4, Zou X.1

1Dept. of Spinal Surgery/Orthopaedic Research Institute, The 

2

sen University, Guangzhou; 3Dept. of Radiology in Huangpu 

Guangzhou; 4MR Research Center/Institute of Clinical Medicine, 
Aarhus University Hospital, Aarhus C, Denmark

Introduction: Biological therapies are promising for regenerating 
the degenerated intervertebral discs. It is essential to choose 
an appropriate indication and timing to disc regeneration. The 
SUHVHQW�VWXG\�ZDV�WR�GH¿QH�WKH�WLPH�ZLQGRZ�RI�GLVF�GHJHQHUDWLYH�
GLVHDVH� ZLWK� 7� -MR imaging technique for biological 
regenerative treatments.
Materials and Methods: A total of 400 lumbar intervertebral 
GLVFV�RI� ���KXPDQ� VXEMHFWV� VXIIHUHG� IURP� ORZ�EDFN�SDLQ�ZHUH�
H[DPLQHG�ZLWK�OXPEDU�VSLQH�7� �DQG�7��ZHLJKWHG�05�LPDJLQJ�
and quantitative analysis. Six rhesus monkeys randomly 
XQGHUZHQW� HLWKHU� DQQXOXV� ¿EURVXV� SXQFWXUH� RU� SLQJ\DQJP\FLQ�
sub-endplate injection on the L3/4 and L5/6 level, respectively. 
All animals were examined by X-ray and MRI at pre-operation, 
SRVW�RSHUDWLRQ��DQG�IROORZHG�XS�IRU����PRQWKV��
Results: 7KH�PHDQ�7�  values in the nucleus pulpusus of 400 
KXPDQ�GLVFV�IURP�3¿UUPDQQ�JUDGH���WR���ZHUH�������������PV��
������������� PV�� ������������ PV�� ������������ PV and

�����������PV��UHVSHFWLYHO\��7KH�GDWD�VKRZHG�D�JUHDW�7�  value 
JDS�H[LVWHG�EHWZHHQ�3¿UUPDQQ�JUDGH���DQG���LQ�KXPDQ�VXEMHFWV��
ZKHUHDV� WKH� 7�  values on both rhesus disc degenerative 
models had a rapid decrease and then tended to stabilize. The 

7� �JDS�EHWZHHQ�3¿UUPDQQ�JUDGH���DQG��� LQ�KXPDQ�VXEMHFWV�
coincided in the rapid degeneration process in the rhesus disc 
degenerative models.
Discussion and Conclusion: The direct cause of the 
intervertebral disc degeneration triggers the pathological 
cascaded degenerative process. Although the degenerative 
tempos are different, the discs in both the ischemic and stabbed 
rhesus models in the present study had a rapid degenerative 

SURFHVV�� 7KH� ¿QGLQJV� GHPRQVWUDWH� WKDW� WKH� JUHDW� 7�  value 
JDS�EHWZHHQ�3¿UUPDQQ�JUDGH���DQG���LQ�KXPDQ�VXEMHFWV�ZKLFK�
coincided in rapid degenerative stage in rhesus models. This 
special stage may be presumed as an ideal time window of the 
biological regeneration of intervertebral disc in the early-onset 
disc degenerative disease.
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HISTOLOGICAL EVALUATION OF HUMAN RETRIEVED 
FRAGMENTED BIORESORBABLE POLYMER IN FAILED 
LUMBAR INTERBODY FUSIONS
Togawa D.1,2, Bauer T.W.2, Matsuyama Y.1

1Dept. of Orthopaedic Surgery, Hamamatsu University School 
of Medicine, Hamamatsu, Japan; 2Dept. of Anatomic Pathology, 
The Cleveland Clinic Foundation, Cleveland, USA

Introduction: The purpose of this study was to evaluate 
bioresorbability and biocompatibility of polymer cages in clinically 
failed lumbar interbody fusion cases.
Materials and Methods: The fragmented bioresorbable polymer 
LPSODQWV�ZHUH�UHWULHYHG�IURP����FDVHV��3RVWHULRU�OXPEDU�LQWHUERG\�
fusion (PLIF) was performed in 7 cases and transforaminal 
lumbar interbody fusion (TLIF) was performed in 3 cases. In the 
primary surgery, the implant was packed with iliac crest autograft 
DORQH� LQ� �� FDVHV�� ORFDO� DXWRJUDIW� DORQH� LQ� �� FDVHV�� LOLDF� FUHVW�
DXWRJUDIW�FRPELQHG�ZLWK�SODWHOHW�ULFK�SODVPD�LQ���FDVH��LOLDF�FUHVW�
DXWRJUDIW�FRPELQHG�ZLWK�UK%03���LQ���FDVH��FDQFHOORXV�DOORJUDIW�
FRPELQHG�ZLWK�UK%03���LQ���FDVH��DQG�XQNQRZQ�JUDIW�LQ���FDVH��
7KH�DYHUDJH�LQ�YLYR�GXUDWLRQ�RI�WKHVH�SRO\PHUV�ZDV����PRQWKV�
�������� 7KH� LQGLFDWLRQ� RI� LPSODQW� UHWULHYDO� ZDV� IDLOHG� IXVLRQ� ���
FDVHV��DQG�LPSODQW�PLJUDWLRQ����FDVH���+LVWRORJLFDO�DVVHVVPHQW�
was performed with special reference to bioresorbability and 
biocompatibility of the polymer, extent of foreign body reaction 
DQG�LQÀDPPDWLRQ��DQG�ERQH�JUDIW�UHPRGHOLQJ�ZLWKLQ�WKH�UHWULHYHG�
polymers.
Results: Various sizes of fragmented bioresorbable polymer 
ZHUH� REVHUYHG�� DSSUR[LPDWHO\� UDQJHG� IURP� ���� PLFURQV� WR� ��
millimeters. Most of large fragmented polymers were surrounded 
E\� ¿EURXV� WLVVXH�� 6PDOO� IUDJPHQWV� RI� SRO\PHU� ZHUH� REVHUYHG�
as vacuoles in mixoid areas, representing partially dissolved 
V\QWKHWLF�PDWHULDOV��,Q���FDVHV��WKHVH�IUDJPHQWHG�SRO\PHUV�ZHUH�
QRW� DVVRFLDWHG� ZLWK� VLJQL¿FDQW� IRUHLJQ� ERG\� UHDFWLRQV�� %XW� LQ�
RWKHU���FDVHV��JLDQW�FHOOV�DQG�PRQRQXFOHDU�PDFURSKDJHV�ZHUH�
DVVRFLDWHG� ZLWK� IUDJPHQWHG� SRO\PHUV�� VXJJHVWLQJ� VLJQL¿FDQW�
foreign body reaction. These polymers were not associated with 
new bone formation. Necrotic fragments of bone were present, 
most likely representing unincorporated bone graft. Neither 
SODWHOHW�ULFK�SODVPD�QRU�UK%03���GLG�QRW�LQGXFH�H[WHQVLYH�ERQH�
formation in these cases. 
Conclusions: Although occasional foreign body reaction was 
present, our histological evaluation suggests that the fragmented 
polymers still seem resorbable and biocompatible in most of the 
cases.
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THE ASSOCIATION BETWEEN AGE AND THE ORIENTATION 
OF THE LUMBAR FACET JOINTS, DISC HEIGHT AND 
DEGENERATIVE SPONDYLOLISTHESIS (DS) IN PATIENTS 
WITHOUT LOW BACK PAIN
Morimoto M.1, Higashino K.1, Manabe H.1, Kosaka H.1, Katoh S.1,
Hutton W.2, Yasui N.1

1Dept. of Orthopaedics, Tokushima University, Tokushima, 
Japan; 2Dept. of Orthopaedics, Emory University, Atlanta, USA

Introduction: The purpose of our study was to determine the 
association between age and the orientation of the lumbar facet 
MRLQWV��GLVF�KHLJKW�DQG�'6�LQ�SDWLHQWV�ZLWKRXW�ORZ�EDFN�SDLQ�
Methods: Four hundred and ninety-nine patients (not orthopedic 
outpatients) were studied. These patients had undergone 
abdomen and pelvic computed tomography (CT) scanning in our 
KRVSLWDO��$OO�SDWLHQWV�ZHUH�TXHVWLRQHG�XVLQJ� WKH�5'4��5RODQG�
0RUULV� 'LVDELOLW\� 4XHVWLRQQDLUH�� DQG� ���� ����� PDOHV� DQG� ���
PDOHV�� ZLWK� 5'4� VFRUHV� RI� ]HUR� ZHUH� H[WUDFWHG�� 7KH\� ZHUH�
GLYLGHG�LQWR�¿YH�JURXSV��WKRVH�����\HDUV��JURXS�,���������PDOHV����
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VRPHZKDW�GLVVDWLV¿HG��3DWLHQWV�ZLWK�D�SXUH�G\QDPLF� FRQVWUXFW�
GHPRQVWUDWHG�D�GHFUHDVH�LQ�PHDQ�IRU�VHJPHQW�ÀH[LELOLW\��520��
DW� /���� ����������� /���� ����������� DQG�/��6�� �������������0HDQ�
520� IRU� DGMDFHQW� VHJPHQWV� LQ� SXUH� G\QDPLF� ����������� DQG�
K\EULG�FRQVWUXFW�������������LQFUHDVHG�PRGHUDWH��
Conclusion:� 7KH� SUHVHQW� VWXG\� SURYLGHV� ¿UVW� ORQJ� WHUP�
LQIRUPDWLRQ� UHJDUGLQJ� '66� PRWLRQ� SUHVHUYDWLRQ� V\VWHP�� :H�
FRQFOXGH�WKDW�'66�6\VWHP�SUHVHUYHV�IXQFWLRQDO�PRWLRQ�VXI¿FLHQW�
to some degree at the instrumented levels while potentially 
decreasing the risk of adjacent-segment disease following 
lumbar arthrodesis. With the new minimal invasive approach 
FROODWHUDO�PXVFOH�GDPDJH�DV�ZHOO� DV�RSHUDWLYH�DIÀLFWLRQV�ZHUH�
PLQLPL]HG� DQG� WKH� SRVWRSHUDWLYH� RXWFRPH� VKRZHG� VLJQL¿FDQW�
improvements.
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WHAT ARE THE RISK FACTORS OF PSEUDOARTHROSIS IN 
PLIF?
Ito Z.1, Imagama S.1, Ando K.1, Hirano K.1, Tauchi R.1, Muramoto 
A.1, Matsui H.1, Kanemura T.2

1Dept. of Orthopaedics, Nagoya University, Nagoya; 2Dept. of 
Orthopaedics, Konan Kosei Hospital, Konan, Japan

Objective: Although reports have been made about the risk 
factors of developing pseudarthrosis in posterior lumbar interbody 
fusion (PLIF), none examines the numerous preoperative and 
perioperative risk factors together. The objective of this study 
is to determine the risk factors of developing pseudarthrosis in 
PLIF. 
Subjects and Method: 7KH�VXEMHFWV�FRQVLVWHG�RI�����SDWLHQWV�
����PDOHV�DQG����IHPDOHV��WKDW�XQGHUZHQW�3/,)�DV�IURP�������
and who were followed up for at least four years. The average 
DJH�ZDV������\HDUV�ROG�DW�WKH�WLPH�RI�VXUJHU\�DQG�WKH�DYHUDJH�
REVHUYDWLRQ� SHULRG� �� \HDUV� DQG� ���PRQWKV�� ,OLDF� DXWRJUDIWV� RU�
local bone grafts were performed using pedicle screws and the 
Brantigan I/F Cage in all operations. In a year after the surgery, 
bone union/pseudarthrosis determination was made based on 
X-ray and CT images. Then, the effects of various preoperative 
and postoperative factors on bone union/pseudarthrosis were 
determined by chi-square testing and logistic regression. For 
statistical analysis, we used the software program SPSS.
Results: ,Q� D� \HDU� DIWHU� WKH� VXUJHU\�� ���� FDVHV� ��������
ZHUH� GLDJQRVHG� DV� ERQH� XQLRQ� ZLWK� ��� FDVHV� GLDJQRVHG�
as pseudarthrosis or prolonged bone union (5 cases of 
SVHXGDUWKURVLV� DQG� �� FDVHV� RI� SURORQJHG� ERQH� XQLRQ�� �������
6LQJOH� YDULDQFH� DQDO\VLV� LGHQWL¿HG�� DV� WKH� SUHRSHUDWLYH� ULVN�
IDFWRUV�RI�SVHXGDUWKURVLV��WKH�DJH�DW�WKH�WLPH�RI�VXUJHU\��S��������
GHJHQHUDWLYH�VSRQG\OROLVWKHVLV��S��������KHDUW�GLVHDVH��S�������
and diabetes �S��������$V�IRU�WKH�SHULRSHUDWLYH�ULVN�IDFWRUV��WKH�
WLPH�RI�VXUJHU\��S��������IXVLRQ�UDQJH�RI�WZR�RU�PRUH�YHUWHEUDO�
ERGLHV��S��������VFUHZ�GLVSODFHPHQW��S��������DQG�GXUDO� LQMXU\�
�S������� ZHUH� VLJQL¿FDQW�� 0XOWLSOH� YDULDQFH� DQDO\VLV� XVLQJ�
logistic regression determined the odds ratio of developing 
SVHXGDUWKURVLV� DV� ����� �S������� IRU� VFUHZV� GLVSODFHPHQW�� ����
�S������� IRU�GXUDO� LQMXU\�������S������� IRU�D� IXVLRQ�UDQJH�RI� WZR�
RU�PRUH�YHUWHEUDO�ERGLHV�������S�������IRU�KHDUW�GLVHDVH��DQG�����
�S�������IRU�GLDEHWHV��
Conclusion: There exist numerous preoperative, perioperative, 
and postoperative risk factors of developing pseudarthrosis 
following spinal fusion. In addition to well-known factors, such as 
screw displacement, vertebral fusion ranges, and diabetes, the 
result of this study suggests that dural injury and heart disease 
may also constitute risk factors.
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SPINAL FUSION IN ELDERLY PATIENTS DOES NOT
GENERATE EXCESSIVE SECONDARY HEALTH CARE USE
AND COSTS
Andersen T.1, Bünger C.1 2

1Dept. of Orthopaedics, Spine section, Aarhus University 
Hospital, Aarhus; 2CAST, Institute of Public Health, University of 
Southern Denmark, Odense, Denmark

Introduction/Aim: Spinal fusion surgery rates in the elderly 
are increasing. Cost effectiveness analyses with relatively short 
length follow-up have been performed. But the long-term effects 
in terms of health care use are largely unknown. The aim of this 
study was to describe the long-term consequences of spinal 
fusion surgery in elderly patients on health care use and costs 
using a health care system perspective.
Material and Methods: ����SDWLHQWV� XQGHUJRLQJ� VSLQDO� IXVLRQ�
EHWZHHQ���������������PHQ������ZRPHQ��ZLWK�D�PHDQ�DJH�RI����
\HDUV��UDQJH��������DW�VXUJHU\�ZHUH�LQFOXGHG��$YHUDJH�OHQJWK�RI�
IROORZ�XS�ZDV�����\HDUV��UDQJH���������\HDUV���'DWD�RQ�UHVRXUFH�
utilization and costs were obtained from national registers 
providing complete coverage of all reimbursed contacts with 
SULPDU\�DQG�VHFRQGDU\�KHDOWK�FDUH�SURYLGHUV��'DWD�ZDV�DYDLODEOH�
IURP���\HDUV�SULRU�IXVLRQ�VXUJHU\�XQWLO�WKH�HQG�RI������
Results: Secondary sector health care use increased in the 
\HDU� SULRU� WR� DQG� WKH� ¿UVW� \HDU� IROORZLQJ� VXUJHU\�� +HUHDIWHU� LW�
normalized to the level of the background population and was 
mainly composed of diseases unrelated to the spine. An increase 
in costs due to secondary health care sector utilization after 
surgery could not be observed and the level of costs were similar 
to the background population. In contrast, the use of primary 
health sector care increased throughout the observation period, 
with increasing costs, and exceeded that of the background 
population.
Conclusion: Spinal fusion surgery in older patients does not 
generate excess secondary health care use in the longer term as 
compared to the background population.

P457

THE USE OF A HYBRID DYNAMIC STABILIZATION AND 
FUSION SYSTEM IN THE LUMBAR SPINE BY USING A NEW 
SURGICAL PERCUTANEOUS AND MINI-OPEN APPROACH: 
DOES IT PRESERVE LUMBAR MOTION?
Mayer E., Fischer T., Walter W.

Objective: The study examines whether functional motion is 
SUHVHQW�DW�RQH�RU�WKUHH�\HDUV�DIWHU�'66�SODFHPHQW��
Methods:� ,Q� WKH�FRQWH[W�RI�RXU�'66��VWXG\� �����������������
the surgical approach was minimized to a mini open paraspinal 
intramuscular approach. Only two less invasive paramedian 
skin incisions are necessary to implant the hybrid components. 
We reviewed all patients who underwent posterior lumbar 
LQVWUXPHQWDWLRQ�ZLWK�WKH�'66��V\VWHP�LQ�SDUWLFXODU�WKH�PLQLPDO�
invasive surgeries. Pre-operative symptoms, Visual Analogue 
6FDOH� �9$6�� SDLQ� VFRUHV�� WKH� 2VZHVWU\� 'LVDELOLW\� ,QGH[� �2',��
VFRUH��DV�ZHOO�DV�WKH�UHVXOWLQJ�ÀH[LELOLW\��520��IRU�G\QDPLF�IXVHG�
segments and adjacent level above were measured by repeated 
native imaging and documented. A total of 76 patients underwent 
dynamic and hybrid dynamic lumbar stabilization. A follow-up 
ZDV�SRVVLEOH�IRU����RI����SDWLHQWV�LQ�D�F\FOH�RI��������������DQG����
months post operatively. 
Results: The average preparative VAS score was reduced with 
regard to back pain from 7.4 to a mean postoperative score of 
����DIWHU����PRQWK�DQG�WKH�OHJ�SDLQ�IURP�����WR������7KH�2',�DOVR�
LPSURYHG� IURP���� WR����� ,Q� WKH�SHULRG� UHVHDUFKHG�VR� IDU�� ����
RI� WKH�SDWLHQWV�ZHUH�YHU\�VDWLV¿HG������VDWLV¿HG�DQG�RQO\����
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DQWHULRU� DSSURDFK� LQ� ��� SDWLHQWV� DQG� FRPELQHG� DQWHULRU� DQG�
SRVWHULRU� DSSURDFKHV� LQ� ��� $PRQJ� WKHP�� ��� SDWLHQWV� ZLWK� D�
PLQLPXP���\HDU� IROORZ�XS�ZHUH�VHOHFWHG� IRU� WKH�SUHVHQW�VWXG\��
LQFOXGLQJ� ��PDOHV� DQG� ��� IHPDOHV��PHDQ� DJH� ����� \HDUV� ����
�����3RVWRSHUDWLYH�IROORZ�XS�SHULRG�ZDV�DYHUDJHG�����\HDUV������
������&OLQLFDO�RXWFRPHV�ZHUH�DVVHVVHG�DFFRUGLQJ�WR�WKH�0DF1DE�
&ULWHULD��(OHYHQ�SRLQW� SRVWRSHUDWLYH� SDLQ� VFRUH� ��������5RODQG�
0RUULV� GLVDELOLW\� TXHVWLRQQDLUH� �5'4��� VLWWLQJ� WLPH� RQ� WKH� FKDLU�
without backrest, walking time, were also evaluated pre-and 
post- operation.
Results: 7KH�VXUJLFDO�RXWFRPH�ZDV�H[FHOOHQW� LQ����JRRG�LQ�����
IDLU�LQ����SRRU�LQ����3RVWRSHUDWLYH�SDLQ�VFRUH�ZDV�DYHUDJHG��������
�����5'4�ZDV�LPSURYHG�IURP��������������WR�������������6LWWLQJ�
WLPH�DQG�ZDONLQJ� WLPH�ZDV� LPSURYHG� IURP�����PLQXWHV� ���� ����
WR� ����� ����� ������ IURP� ���� PLQXWHV� ���� ���� WR� ����� ���� ������
respectively. 
Conclusions: The surgical outcome of the SIJ arthrodesis was 
relatively good and thus it has a possibility of useful optimal 
method to relieve SIJ pain. 

P461

INFLUENCE OF TYPE OF INSTRUMENTATION ON SAGITTAL
ALIGNMENT AND OUTCOME IN LUMBAR FUSION
Luca A., Grob D., Mannion A.F.
Spine Center, Schulthess Klinik, Zürich, Switzerland

Introduction: Posterolateral fusion with posterior instrumentation 
alone is considered unsuitable for preserving sagittal alignment 
LQ�D�IXVHG�VHJPHQW��DGGLWLRQDO�LQWHUYHUWHEUDO�VXSSRUW�LV�UHJDUGHG�
as essential. We examined this hypothesis by comparing sagittal 
alignment and clinical outcome after transforaminal lumbar 
LQWHUERG\� IXVLRQ� SOXV� SHGLFXODU� ¿[DWLRQ� �7/,)�� RU� WUDQVODPLQDU�
VFUHZ�¿[DWLRQ��76��
Methods: Patients with lumbar degenerative disorders 
XQGHUZHQW� HLWKHU�7/,)� �1 ���� RU�76� �1 �����'LVF� KHLJKW� �'+��
�� QRUPDO��� GLVF� DQJOH� �'$�� GHJUHHV��� VDFUDO� VORSH� DQJOH� �66��
and lumbar lordosis (LL) were measured from lateral radiographs 
SUHRSHUDWLYHO\� DQG� DW� �PR� DQG� ��PR� IROORZXS� �)8��� 3DWLHQW�
outcome was assessed with the Core Outcome Measures Index 
SUHRSHUDWLYHO\�DQG�XS�WR���PR�SRVW�RS�
Results: 3UH�RSHUDWLYHO\�� WKHUH�ZHUH� QR� VLJQL¿FDQW� GLIIHUHQFHV�
EHWZHHQ�WKH�JURXSV�IRU�'+��'$��66�RU�//��S!�������,Q�WKH�7/,)�
JURXS��'+� LQFUHDVHG� IURP�SUH�RS� WR��PR�)8��IURP�������� WR�
��������S�������� WKHQ�GHFOLQHG�VOLJKWO\�DW���PR�)8����������
S�������� LQ� FRQWUDVW�� LQ� WKH�76�JURXS�'+�VKRZHG� OLWWOH� FKDQJH�
XS� WR� �PR�)8� �������� WR� ��������S ������ EXW� KDG�GHFOLQHG�
VLJQL¿FDQWO\� E\� ��PR� )8� ��������� S�������� '$� VKRZHG� QR�
VLJQL¿FDQW� GLIIHUHQFH� RYHU� WLPH� LQ� HLWKHU� JURXS� �S!������� 7KH�
SDWWHUQ�RI� FKDQJH� LQ� //�GLG� QRW� GLIIHU� VLJQL¿FDQWO\� EHWZHHQ�76�
DQG�7/,)�JURXSV��WKHUH�ZDV�D�VLJQL¿FDQW�GHFUHDVH�IURP�SUH�RS�WR�
�PR�)8��WKHQ�D�UHWXUQ�WR�SUH�RS�YDOXHV�DW����PR�)8��7KH�JURXSV�
GLG�QRW�GLIIHU�VLJQL¿FDQWO\�IRU�WKH�LPSURYHPHQW�LQ�&20,�VFRUH�XS�
WR���PR�
Discussion: 'LVF� KHLJKW� ZDV� LQFUHDVHG� PRUH� ZLWK� 7/,)� WKDQ�
ZLWK�76��KRZHYHU�WKH�RYHUDOO�DOLJQPHQW�RI�WKH�OXPEDU�VSLQH�GLG�
not differ between them. Moreover, the group differences in 
radiographic measures were not accompanied by differences in 
patient-rated outcome.
Conclusion: We conclude that TLIF elicits more pronounced 
local segmental changes but is not superior to TS in terms of 
retaining sagittal alignment.
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SURVIVAL PROGNOSIS FOR PATIENTS WITH NEWLY 
DETECTED METASTATIC SPINAL TUMORS 
Kawai T., Aota Y., Yamashita T., Higashi T., Ishida K., Kaneko K.
Dept. of Orthopaedic Surgery, Yokohama City University, 
Yokohama, Japan

Introduction: Several scoring systems to predict survival for 
patients with spinal metastases were developed by analyzing 
patients with severe symptoms who died following surgery. 
Our previous study showed performance status after palliative 
surgery improved in only half of the patients. To cope with 
rapidly progressing changes, a survival prognosis at the earlier 
stage of initial detection of spinal metastases is necessary for 
consideration of future treatment strategies. The purpose of this 
study is to investigate prognostic factors for patients with newly 
detected spinal metastases.
Materials and Methods:�$� WRWDO� RI� ���� SDWLHQWV�ZKRVH� VSLQDO�
PHWDVWDVHV� ZHUH� LQLWLDOO\� GHWHFWHG� IURP� ����� WR� ����� ZLWK�
D� PLQLPXP� IROORZ�XS� RI� ��� PRQWKV� LI� DOLYH� ZDV� DQDO\]HG�
retrospectively. Survival period was calculated from the date of 
LQLWLDO�GHWHFWLRQ�RI�VSLQDO�PHWDVWDVHV�WR�WKH�GDWH�RI�GHDWK�RU�¿QDO�
IROORZ�XS��8QLYDULDWH� DQDO\VLV� XVLQJ� WKH�.DSODQ�0HLHU� ORJ� UDQN�
statistic and multivariate analysis using Cox proportional hazards 
model was performed to identify prognostic factors for survival.
Results:�$W�WKH�ODWHVW�IROORZ�XS������SDWLHQWV�KDG�GLHG��DQG����ZHUH�
alive. The mean survival period from the initial detection of spinal 
PHWDVWDVHV�ZDV������PRQWKV��%\�XQLYDULDWH�DQDO\VLV��SHUIRUPDQFH�
VWDWXV� �S��������� SULPDU\� VLWH� RI� WKH� FDQFHU� �S��������� DQG�
PDMRU� RUJDQ�PHWDVWDVHV� �S��������� QRQ�DPEXODWRU\� �S���������
paralysis (p=0.03), and chemotherapy before spinal metastases 
�S ������ ZHUH� VLJQL¿FDQWO\� DVVRFLDWHG� ZLWK� VXUYLYDO� SHULRG��
0XOWLYDULDWH� DQDO\VLV� VKRZHG� WKDW� SHUIRUPDQFH� VWDWXV� �S ������
+5 ������ SULPDU\� VLWH� RI� WKH� FDQFHU� �S ������� +5 ������ DQG�
PDMRU� RUJDQ� PHWDVWDVHV� �S������,+5 ����� ZHUH� VLJQL¿FDQWO\�
associated with survival period.
Discussion:� 8QWLO� QRZ�� WKHUH� KDV� EHHQ� QR� VWXG\� WR� H[DPLQH�
prognostic factors for the patients with spinal metastases including 
asymptomatic ones. Our result was almost in agreement with 
previous ones analyzing severe patients. 
Conclusions: Performance status, primary site of the cancer, 
and major organ metastases were correlated with survival period 
from the initial detection of spinal metastases.
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SACROILIAC JOINT ARTHRODESIS FOR SEVERE 
SACROILIAC JOINT PAIN
Murakami E.1, Kurosawa D.1, Aizawa T.2

1Low Back Pain and Sacroiliac Joint Center, Sendai Shakaihoken 
Hospital, Sendai; 2Dept. of Orthopaedic Surgery, Tohoku 
University School of Medicine, Sendai, Japan

Background: Most patients with sacroiliac joint (SIJ) pain 
response to conservative therapies. But in some cases, these 
therapies fail to manage the pain and only the SIJ arthrodesis 
would have the possibility to relieve the pain. The purpose of this 
study is to evaluate the surgical outcome of the SIJ arthrodesis 
we performed.
Materials and Methods: We diagnosed as having SIJ pain when 
WKH�SDWLHQW�VKRZHG�DOO�WKUHH�FULWHULD�����OXPER�JOXWHDO�SDLQ�RQ�RQH�
VLGH�����SRVLWLYH�¿QGLQJV�RQ�DW�OHDVW�RQH�RI�WKH�WKUHH�SURYRFDWLRQ�
tests: Gaenslen’s test, 3DWULFN¶V� WHVW��PRGL¿HG�1HZWRQ¶V�WHVW�����
SDLQ� UHOLHI�PRUH� WKDQ�����DIWHU� WKH�6,-� LQMHFWLRQ��3DWLHQWV�ZKR�
had been not adequately responsive to conservative treatments 
for more than 6 months and been markedly restricted their daily 
living, were our indication for the SIJ arthrodesis, which included 
��� SDWLHQWV�� 7KH� 6,-� DUWKURGHVLV� ZDV� SHUIRUPHG� WKURXJK� RQO\�
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majority of cases involved the use of a PEEK fusion cage and 
BMP or other biologic-based graft material.
Results: 7KH�PHDQ�DJH�ZDV�������\HDUV��UDQJH�����WR����\HDUV��
DQG�PHDQ�%0,�������6LQJOH�OHYHO�$/,)�ZDV�SHUIRUPHG�LQ�������RI�
FDVHV��ZLWK�WKH�PDMRULW\�EHLQJ�DW�/��6�����������7KH�PHDQ�EORRG�
ORVV� ZDV� ����� PO�� &RPSOLFDWLRQV� LQFOXGHG� WZR� LQWUDRSHUDWLYH�
YDVFXODU�LQMXULHV��ERWK�UHSDLUHG�ZLWKRXW�VHTXHOD��DQG���VXSHU¿FLDO�
wound infection. There were four re-operations: one posterior 
fusion to treat a subsided ALIF, two fusion remote from the index 
level, and one patient received a spinal cord stimulator for pain 
FRQWURO�� 7KHUH� ZHUH� VLJQL¿FDQW� LPSURYHPHQWV� LQ� WKH� 2VZHVWU\�
DQG�9$6�SDLQ�VFDOHV��S�������VHH�WDEOH��

Pre-Op Post-Op 6LJQL¿FDQFH

Oswestry ���� ���� S�����

Back Pain 7.4 ��� S�����

Leg Pain 5.3 ��� S�����

Discussion: 7KHUH�ZHUH�VLJQL¿FDQW� LPSURYHPHQWV� LQ�2VZHVWU\�
and pain scores following stand-alone ALIF with only one 
reoperation at the index level. 
Conclusions: 7KHVH� ¿QGLQJV� VXJJHVW� WKDW� VWDQG�DORQH� $/,)�
XVLQJ� FXUUHQW� LPSODQW� DQG� JUDIW� RSWLRQV� SURGXFHG� VLJQL¿FDQW�
improvement and may be a viable alternative to using 
VXSSOHPHQWDO� SRVWHULRU� ¿[DWLRQ� LQ� WKH� DEVHQFH� RI� SDWKRORJ\�
requiring a posterior approach.
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TUMOR NECROSIS FACTOR- -IMMUNOREACTIVE CELLS 
IN NUCLEUS PULPOSUS IN ADOLESCENT PATIENTS WITH 
LUMBAR DISC HERNIATION
Nawata K., Ohtori S., Inoue G., Yamauchi K., Orita S., Eguchi 
Y., Ishikawa T., Arai G., Miyagi M., Kamoda H., Suzuki M., Sakuma Y.,
Kubota G., Oikawa Y., Kotani T., Akazawa T., Minami S., 
Takahashi K.
Dept. of Orthopaedic Surgery, Chiba University, Chiba, Japan

Introduction: TNF is thought to play a crucial role in the 
radicular pain caused by lumbar disc herniation in adult patients. 
Adolescent patients show hamstring tightness or painful scoliosis 
rather than the typical radiculopathy seen in adults. However, the 
expression of TNF in the nucleus pulposus of adolescent patients 
with lumbar disc herniation has not been explored.
Methods: Five nucleus pulposus from adolescent patients 
ZLWK� OXPEDU� GLVF� KHUQLDWLRQ� �DJH� IURP� ��� WR� ��� \HDU� ROG�� Q�  �
5) or controls requiring surgery for other back problems (age 
IURP����WR����\HDU�ROG��Q� ����VFROLRVLV��ZHUH�KDUYHVWHG�GXULQJ�
surgery. Nucleus pulposus specimens were immunostained 
using antibodies to TNF and immunostained cells in the nucleus 
pulposus were counted. We compared the expression of TNF 
with pain intensity and existence of hamstring tightness.
Results: In patients with lumbar disc herniation, more TNF-
immunoreactive cells were seen in the nucleus pulposus in 
comparison to patients with scoliosis (P����������+RZHYHU�� WKH�
extent of TNF expression was not related to pain intensity or 
hamstring tightness.
Conclusions: There is a difference in symptoms between 
adolescent and adult patients with lumbar disc herniation. 
However, the results suggest that TNF may play a crucial role 
in adolescent patients with lumbar disc herniation similar to that 
seen in adult patients. However, the expression of TNF is not 
correlated with pain intensity or hamstring tightness.
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CLINICAL OUTCOMES OF PLIF FOR LUMBAR FORAMINAL 
STENOSIS
Takeuchi H., Fujiya M., Oda I., Murota E., Oshima S.
Dept. of Orthopaedic Surgery, Hokkaido Orthopaedic Memorial 
Hospital, Sapporo, Japan

Introduction: Various operations for lumbar foraminal stenosis 
(FS) have been reported. The purpose of this presentation is 
to investigate the clinical results of posterior lumbar interbody 
fusion (PLIF) for lumbar FS. 
Patients and Methods: )URP� ����� WR� ������ 3/,)� IRU� OXPEDU�
)6�ZDV�SHUIRUPHG�LQ�����SDWLHQWV������PDOH�����IHPDOH��ZLWK�D�
PHDQ�DJH�RI����\HDUV��0HDQ�IROORZ�XS�SHULRG�ZDV���\HDUV����WR�
7 years). An interbody cage with local bone graft was inserted at 
the symptomatic side and followed by posterolateral fusion using 
pedicle screws. Affected level, operative time, blood loss, fusion 
rate, and JOA score were investigated. For the patients who had 
previous lumbar surgery, the possibility of misdiagnosed FS was 
assessed using MRIs. 
Results: 7KH�DIIHFWHG�OHYHO�ZDV�/����LQ����SDWLHQWV��/����LQ�����
DQG�/��6��LQ�����SDWLHQWV��0HDQ�RSHUDWLYH�WLPH�DQG�LQWUDRSHUDWLYH�
EORRG� ORVV� ZHUH� ���� PLQXWHV� DQG� ���� PO�� UHVSHFWLYHO\� The
DYHUDJH� -2$� VFRUH� LPSURYHG� IURP� ����� SRLQWV� WR� ����� SRLQWV�
SRVWRSHUDWLYHO\�� 7KH� IXVLRQ� UDWH� ZDV� ����� &RPSOLFDWLRQV�
were found in 5 cases such as deep infections in two cases, 
VXSHU¿FLDO� LQIHFWLRQ�� KHPDWRPD�� DQG� VFUHZ� ORRVHQLQJ� LQ� RQH�
case each. Additional surgeries were required in three cases 
������� LQFOXGLQJ� DGMDFHQW� VHJPHQW� GLVHDVH� LQ� WZR� FDVHV�� DQG�
deep wound infection in one. Forty-one cases underwent lumbar 
VXUJHULHV� SULRU� WR� FXUUHQW� RSHUDWLRQ�� ,Q� ��� RI� WKHP�� OXPEDU� )6�
might be overlooked at the previous surgery. 
Discussion: No patients required additional surgeries due to 
remaining or recurrent radiculopathy. Therefore, PLIF provides 
DQG� PDLQWDLQV� VXI¿FLHQW� LPSURYHPHQW� RI� UDGLFXORSDWK\� GXH�
to FS. This is an advantage of PLIF compared to foraminal 
decompression surgeries reported in the literature. Moreover, 
the incidence of complications and adjacent segment disease 
ZHUH� ORZ� DQG� RQO\� ���� �� RI� WKH� SDWLHQWV� UHTXLUHG� DGGLWLRQDO�
surgeries. Therefore, PLIF can be recommended for lumbar FS. 
The authors would like to emphasize that misdiagnosed FS is still 
a major cause of failed back surgery syndrome.
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CLINICAL OUTCOMES OF STAND-ALONE ANTERIOR 
LUMBAR INTERBODY FUSION
Morrison T.1, Guyer R.D.2, Hisey M.S.2, Atanasov A.1, Ohnmeiss 
D.D.1, Blumenthal S.L.2, Zigler J.E.2

1Dept. of Research, Texas Back Institute Research Foundation, 
Plano; 2Dept. of Surgery, Texas Back Institute Research 
Foundation, Plano, USA

Introduction/Aim: Anterior lumbar interbody fusion (ALIF) 
ZLWKRXW� VXSSOHPHQWDO� SRVWHULRU� ¿[DWLRQ� KDV� EHHQ� GHEDWHG�� ,Q�
recent years, new options for interbody fusion implants as well 
as graft materials have evolved. The purpose of this study was to 
examine patient outcomes following stand-alone ALIF.
Material and Methods: $�UHYLHZ�RI� WKH�VXUJHU\� ORJV� LGHQWL¿HG�
����SDWLHQWV�ZKR�KDG�XQGHUJRQH�VWDQG�DORQH�$/,)��2QO\�SDWLHQWV�
ZLWK� PLQLPXP� RI� ���PRQWK� IROORZ�XS� ZHUH� LQFOXGHG�� 3DWLHQWV�
were excluded if any posterior instrumentation was used, the 
procedure was part of an ALIF/total disc replacement hybrid 
procedure, or if the ALIF was performed following a previous 
posterior fusion. The primary diagnosis was symptomatic 
GLVF� GHJHQHUDWLRQ�� 'DWD� FROOHFWHG� LQFOXGHG�� JHQGHU�� DJH�� %0,��
operative level(s), blood loss, graft material used, implant type, 
complications, re-operations, Oswestry and VAS scores. The 
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initial knee posterior-anterior radiograph to determine the diag-
QRVLV�RI�.2$��'HSHQGLQJ�RQ� WKH�7.5�VWDWXV�DW� VSLQH�VXUJHU\��
ZH�GLYLGHG�VXEMHFWV�LQWR���JURXSV��QR�7.5�DQG�SUHRSHUDWLYH�7.5�
groups. Their result was analyzed as a predictive factor of surgi-
cal outcomes. The surgical outcomes were analyzed using Os-
ZHVWU\�GLVDELOLW\�LQGH[��2',��VFRUH��
Results: 7KH�DYHUDJH�2',�VFRUHV�ZHUH����������DW�SUHRSHUD-
WLYH�����������DW�SRVWRSHUDWLYH���PRQWKV�DQG����������DW�SRVW-
RSHUDWLYH� �� \HDU�� 3UHRSHUDWLYH� 2',� VFRUHV� ZHUH� RQO\� DIIHFWHG�
VLJQL¿FDQWO\�E\�7.5�VWDWXV��S�������PXOWLSOH�UHJUHVVLRQ���ZKLFK�
ZHUH�VLJQL¿FDQWO\�KLJKHU�LQ�7.5�JURXS��7KH�2',�VFRUHV�DW�SRVW-
RSHUDWLYH� ��PRQWKV� KDG� VLJQL¿FDQWO\� FRUUHODWHG�ZLWK� SUHRSHUD-
WLYH�2',�VFRUH�DQG�IXVLRQ�OHYHO���S�������$W�SRVWRSHUDWLYH���\HDU��
2',�VFRUHV�ZHUH�DIIHFWHG�E\�IXVLRQ�OHYHO��SUHRSHUDWLYH�2',�DQG�
presence of advanced radiographic KOA (K/L grade III and IV). 
�S�������� 2WKHU� IDFWRUV� LQFOXGLQJ� DJH�� GLDJQRVLV�� GXUDWLRQ� RI�
symptom, knee originated symptom presence at surgery, opera-
tion name, BMI, co-existing medical illness and bone densitom-
etry did not affect the surgical outcomes. 
Conclusion: Planned fusion level and preoperative knee condi-
tion including osteoarthritis and TKR status at preoperative eval-
XDWLRQ�SUHGLFW��� \HDU� VXUJLFDO� RXWFRPH� LQ�GHJHQHUDWLYH� OXPEDU�
conditions.
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BLADDER BOWEL DISTURBANCE IN PATIENTS WITH 
LUMBAR SPINAL STENOSIS
Tonosu J., Hara N., Takeshita Y., Takeshita K.
Dept. of Orthopaedic Surgery, Faculty of Medicine, The University 
of Tokyo, Tokyo, Japan

,QWURGXFWLRQ��%ODGGHU�ERZHO�GLVWXUEDQFH� �%%'�� LQ�SDWLHQWV�ZLWK�
OXPEDU�VSLQDO�VWHQRVLV��/66��LV�GLI¿FXOW�WR�DVVHVV��7KH�SXUSRVH�
RI�WKLV�VWXG\�LV�WR�DVVHVV�WKH�IUHTXHQF\�RI�%%'�LQ�/66�SDWLHQWV�
DQG�DOVR�WR�HYDOXDWH�WKH�LPSURYHPHQW�RI�%%'�DIWHU�WKH�RSHUDWLRQ�
via a self-reported questionnaire.
Methods: We analyzed the self-reported questionnaires of LSS 
SDWLHQWV� ZKR� XQGHUZHQW� DQ� RSHUDWLRQ� IURP� ����� WR� ������:H�
asked the patients to answer the questionnaires before and 
after the operation. We asked them whether they had urinary 
incontinence, fecal incontinence or urge incontinence while 
walking, urinary disturbances such as urinary frequency, a delay 
in starting to urinate, feelings of residual urine, and perianal 
numbness while walking, or perianal numbness during rest. The 
questionnaire also included the Japanese version of Oswestry 
'LVDELOLW\� ,QGH[� �2',�� DQG� =XULFK� &ODXGLFDWLRQ� 4XHVWLRQQDLUH�
(ZCQ).
5HVXOWV��:H�REWDLQHG�����DQG����TXHVWLRQQDLUHV�EHIRUH�DQG�DIWHU�
the operation, respectively. The mean age at the time of operation 
ZDV������\HDUV��7KH�PHDQ�SUHRSHUDWLYH�2',�DQG�=&4�VHYHULW\�
IXQFWLRQ� ZHUH� ����� DQG� ����������� 7KH� PHDQ� SRVWRSHUDWLYH�
2',� DQG� =&4� VHYHULW\�IXQFWLRQ�VDWLVIDFWLRQ� ZHUH� ����� DQG�
���������������� UHVSHFWLYHO\�� ,QFRQWLQHQFH�RU�XUJH� LQFRQWLQHQFH�
ZKLOH�ZDONLQJ�ZDV�VHHQ�LQ�����RI�WKH�SDWLHQWV��DQG�����RI�WKHP�
VKRZHG� D� SRVWRSHUDWLYH� LPSURYHPHQW�� 8ULQDU\� GLVWXUEDQFHV�
ZHUH� VHHQ� LQ� ���� RI� WKH� SDWLHQWV�� DQG� ���� RI� WKHP� EHFDPH�
asymptomatic. Perianal numbness while walking and during 
UHVW�ZDV�VHHQ�LQ�����DQG�����RI�WKH�SDWLHQWV��UHVSHFWLYHO\��DQG�
����DQG�����RI�WKHP��UHVSHFWLYHO\��EHFDPH�DV\PSWRPDWLF��1R�
VLJQL¿FDQW�GLIIHUHQFH�ZDV�REVHUYHG�LQ�WKH�SUHRSHUDWLYH�2',�DQG�
=&4�EHWZHHQ�WKRVH�ZLWK�%%'�DQG�WKRVH�ZLWKRXW��DQG�DOVR�LQ�WKH�
SRVWRSHUDWLYH�2',�DQG�=&4�EHWZHHQ�WKRVH�ZKR�LPSURYHG�DQG�
those who did not.
'LVFXVVLRQ��$�QXPEHU�RI�/66�SDWLHQWV�ZKR�XQGHUZHQW�DQ�RSHUDWLRQ�
VXIIHUHG�IURP�%%'��7KH�V\PSWRPV�RI�%%'�FRXOG�LPSURYH�E\�DQ�
RSHUDWLRQ��7KH�RXWFRPH�VFRUHV�GLG�QRW�UHÀHFW�ZKHWKHU�WKH�/66�
SDWLHQWV�KDG�%%'�RU�QRW��RU�ZKHWKHU�WKH\�LPSURYHG�RU�QRW��
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PEDICLE SUBTRACTION OSTEOTOMIES: CRITICAL 
ANALYSIS OF GEOMETRIC PARAMETERS
Mohan V.1, Galan T.V. 2, Klineberg E.O.1, Ellwitz J.P.1, Roberto 
R.F.1, Gupta M.C.1

1Dept. of Orthopaedic Surgery, University of California, Davis, 
Sacramento; 2University of Minnesota Medical School, Twin 
Cities, USA

Introduction: Pedicle subtraction osteotomies (PSO) are 
commonly used to correct sagittal plane deformities. Rose et al. 
described a computational model to predict a successful overall 
global balance by summing up postoperative measurements 
DIWHU� D� 362�� 7KRUDFLF� .\SKRVLV� �� 3HOYLF� ,QFLGHQFH� �� /XPEDU�
Lordosis 45.
Methods: $� UHWURVSHFWLYH� UHYLHZ� RI� ��� FRQVHFXWLYH� SDWLHQWV�
who underwent a PSO by a single surgeon was performed. 
Radiographic and statistical analysis of the examined parameters 
was performed. 
Results: /XPEDU�ORUGRVLV�LPSURYHG�IURP������6' ������5DQJH �
�����WR������WR������6' ������5DQJH� ����WR�������7KH�&��SOXPE�
OLQH�LPSURYHG�IURP������FP��6' �����5DQJH� ���WR�������WR����FP�
�6'� �����5DQJH� ������WR��������6LPLODU�WR�5RVH¶V�¿QGLQJV��RQO\�
WKH� 3HOYLF� ,QFLGHQFH� GLG� QRW� KDYH� D� VLJQL¿FDQW� FKDQJH�� 6LQFH�
anterior lumbar interbody fusions (ALIF) and posterior releases 
were also performed in some cases, the change in lumbar 
lordosis did not correlate with the PSO angle postoperatively. We 
IRXQG�D�VLJQL¿FDQW�LPSURYHPHQW�LQ�3HOYLF�7LOW�ZKHQ�DQ�$/,)�ZDV�
SHUIRUPHG���������YHUVXV��������S�YDOXH ��������EXW�GLG�QRW�KDYH�
D�VLJQL¿FDQW�GLIIHUHQFH�LQ�OXPEDU�ORUGRVLV�
Discussion: We describe the sum of the pelvic incidence and 
thoracic kyphosis minus the lumbar lordosis delineated by Rose 
HW�DO��DV� WKH�JOREDO�VDJLWWDO�VXP��*66���:H� IRXQG�D�VLJQL¿FDQW�
correlation between the C7-plumb line and the GSS (p-value= 
�������5 ��������8VLQJ�OLQHDU�UHJUHVVLRQ�DQDO\VLV��ZH�GHYHORSHG�
an equation to estimate the change in the C7-plumb line, or 
VDJLWWDO� YHUWLFDO� D[LV� �69$���$SSUR[LPDWHO\� ���� RI� WKH� FKDQJH�
in lumbar lordosis is equal to the change in SVA. Represented 
mathematically, 69$� �FP��  � ������� 
� //� ���� >6' � ��������
S�YDOXH� ����������5� �����@��
Conclusion: 2XU�DQDO\VLV�FRQ¿UPHG� WKH� IRUPXOD�GHVFULEHG�E\�
Rose et al. for optimizing sagittal balance, while developing a 
simple equation to estimate the overall sagittal correction via a 
pedicle subtraction osteotomy.
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PREDICTIVE FACTORS OF SURGICAL OUTCOMES INCLUD-
ING PREOPERATIVE TOTAL KNEE REPLACEMENT AND 
KNEE OSTEOARTHRITIS CONDITION IN PATIENTS WITH 
DEGENERATIVE LUMBAR CONDITION
Lee B.H., Kim T.H., Lee H.M., Kim H.S., Jung H.S., Park J.O.,
Moon S.H.
Dept. of Orthopaedic Surgery, Yonsei University College of Medi
cine, Seoul, Korea

Introduction: There have been many reports on the surgi-
cal outcome with numerous prognostic factors in patients with 
degenerative lumbar conditions and total joint arthroplasty. But 
there was no report on the surgical outcome in patients undergo-
ing spine surgery including co-existing knee osteoarthritis (KOA) 
and total knee replacement (TKR) condition. 
Aim: To demonstrate the effect of KOA and TKR status on surgical 
outcome in patients with degenerative lumbar conditions. 
Materials and Methods: 7KH�VWXG\�VXEMHFWV�ZHUH����� IHPDOH�
SDWLHQWV��PHDQ�DJH��������\HDUV��ZKR�XQGHUZHQW�VSLQDO�VXUJHU\�
IRU�GHJHQHUDWLYH� OXPEDU�FRQGLWLRQV�EHWZHHQ�-DQXDU\������DQG�
'HFHPEHU�������:H�UHWURVSHFWLYHO\�UHYLHZHG�UDGLRJUDSKV�RI�WKH�
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antimicrobial agents were released at potent daily dosages for up 
to seven days by combination of PLGA and pSi particles free or 
embedded within the PRP gel. When implanted in vivo within the 
VXUJLFDO�¿HOG��WKH�FRPSRVLWH�JHO�ZDV�YDVFXODUL]HG�DQG�LQ¿OWUDWHG�
with endogenous cells by two weeks while exhibiting no evidence 
RI�LQÀDPPDWLRQ�RU�LPPXQH�UHVSRQVH
Discussion: $GYDQWDJHV� LQFOXGH� LPSURYHG�PHGLFDWLRQ�HI¿FDF\�
at a lower total drug concentration, decreased risk of systemic 
toxicity, and - for antibiotics - decreased risk of developing 
resistance. The nature of the platform allows for a variety of 
different drugs, molecules, biological factors to be loaded and 
released by the gel. Moreover, by tuning the chemical and 
physical properties of each component, it is possible to tailor 
the release rate of each biomolecule to its desired therapeutic 
level. This novel technology has the potential to dramatically 
affect the post-operative management of spine surgery patients 
with an immediate improvement in post-op pain management, 
GHFUHDVHG�3$&8�DQG�KRVSLWDO�OHQJWK�RI�VWD\V��DQG�VXEVHTXHQWO\�
decreased hospital and surgical costs. Furthermore, this 
drug delivery platform technology may eliminate the need for 
subsequent treatments, repeat dosing, and dramatically improve 
patient convenience and patient compliance.
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A PROSPECTIVE RANDOMIZED COMPARATIVE STUDY 
OF POSTOPERATIVE PAIN CONTROL USING EPIDURAL 
CATHETER IN PATIENTS UNDERGOING POSTERIOR 
LUMBAR INTERBODY FUSION
Park S.Y.1, Lee H.M.2, Suh S.W.1, Hong J.Y.1

1Dept. of Orthopaedic Surgery, Korea University, College 
of Medicine, Seoul; 2Dept. of Orthopaedic Surgery, Yonsei 
University, Severance Hospital, Seoul, Korea

Study Design: A prospective randomized comparative clinical trial 
IRU�PHWKRGV�RI�SRVWRSHUDWLYH�SDLQ�FRQWURO��,9�3&$�9V�(SLGXUDO�3&$�
Introduction: Posterior lumbar interbody fusion is associated 
with high postoperative pain scores and opioid requirement. The 
objective of this prospective randomized comparative study was to 
assess the reduction of pain scores and opioid requirements using 
DQ�LQWUDRSHUDWLYHO\�SODFHG�HSLGXUDO�3&$�������URSLYDFDLQH��GXULQJ�
the postoperative period.
Method: ���SDWLHQWV�XQGHUJRLQJ�RQH�RU�WZR�OHYHOV�SRVWHULRU�OXPEDU�
interbody fusion (PLIF) were included in this study. Randomized two 
JURXSV��HSLGXUDO�JURXS��('����SDWLHQWV��DQG�,9�3&$�JURXS��,9����
patients) were divided using random number table. Before wound 
closure, the tip epidural catheter was placed at one level cephalad 
WR� WKH� OHYHO�RI�3/,)� LQ�RQO\�SDWLHQWV�RI�('�JURXS��$GGLWLRQDO�SDLQ�
relief was provided using an intravenous PCA pump with fentanyl. 
Patients were assessed with respect of pain score (visual analog 
VFDOH�������� FXPXODWLYH� RSLRLG� UHTXLUHPHQW�� VLGH� HIIHFWV� DQG�
satisfaction with postoperative pain management
Results: 'HPRJUDSKLF�GDWD��OHYHO�RI�VXUJHU\��WLPH�IRU�RSHUDWLRQ�DQG�
intra operative bleeding were comparable between two groups. Pain 
VFRUH�ZHUH�DVVHVVHG�DV�IROORZV��JURXS�('�YV��JURXS�,9��LPPHGLDWH�
SRVWRSHUDWLYH�VWDWXV����������YV�����������S ������SRVWRSHUDWLYH��VW�
GD\����������YV�����������S ������SRVWRSHUDWLYH��QG�GD\����������
YV�� ��������� S ������ SRVWRSHUDWLYH� �UG� GD\�� �������� YV�� ���������
S ������ SRVWRSHUDWLYH� �WK� GD\�� �������� YV�� ��������� S ������ /HVV�
amounts of opioid were required and fewer complications related 
WR�RSLRLG�ZHUH�GHYHORSHG�LQ�SDWLHQWV�RI�('�JURXS��7KH�FRPSOLFDWLRQ�
related to epidural catheter was comparable between two groups. 
The patient satisfaction about postoperative pain control was higher 
LQ�('�JURXS�
Conclusion: Continuous epidural infusion of ropivacaine results 
in lower pain scores, opioid consumptions, and higher satisfaction 
compared with intravenous PCA only. Postoperative pain control 
using epidural catheter seems to be a higher effective method after 
posterior lumbar interbody fusion.
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UNPREDICTABLE SPONTANEOUS FUSION AFTER 
VERTEBROPLASTY AND KYPHOPLASTY IN OSTEO-
POROTIC COMPRESSION FRACTURE
Kim J.H., Yoo S.H., Kim J.H., Seo D.H.
Dept. of Orthopedic Surgery, Inje University, IlsanPaik Hospital, 

Introduction: We found a spontaneous fusion with adjacent 
vertebrae in osteoporotic compression fractures after 
percutaneous vertebroplasty(PVP) or kyphoplasty and analyze 
WKH�UDGLRORJLF�	�FOLQLFDO�FKDUDFWHULVWLFV�UHWURVSHFWLYHO\��
Materials and Methods: %HWZHHQ�-DQXDU\������DQG�'HFHPEHU�
������ ���� SDWLHQWV� ZHUH� WUHDWHG� ZLWK� 393� RU� N\SKRSODVW\� LQ�
osteoporotic compression fracture at our department.
$PRQJ�WKHP�� WKH�VSRQWDQHRXV� IXVHG�YHUWHEUDH�ZHUH�FODVVL¿HG�
two groups. The one is absolute spontaneous fusion group with 
at least three cortical continuity to adjacent vertebrae, the other 
is partially fusion group which progressed fusion compared to 
SUHYLRXV� UDGLRORJLF� ¿QGLQJ�� :H� UHYLHZHG� WKH� SODLQ� ¿OP� DQG�
analyzed the radiologic characteristics of those patients with 
duration of fusion, location and extent of fused segments. A 
clinical characteristics by VAS score compared to our previous 
report was checked.
Results:� )LIW\� IRU� SDWLHQWV� ������� KDG� D� VSRQWDQHRXV� IXVLRQ�
DEVROXWHO\��$QG����SDWLHQWV��������ZHUH�SDUWLDOO\�IXVHG�LQ�SODQH�
¿OP��$YHUDJH�GXUDWLRQ�RI�WKH�DEVROXWH�IXVLRQ�JURXS�ZDV����PRQWKV�
IURP���PRQWKV�WR����PRQWKV��)RUW\�VL[�FDVHV�������RI�DEVROXWH�
fusion patients had occurred with proximal adjacent vertebrae 
DQG���FDVHV�������KDG�SUR[LPDO�ZLWK�GLVWDO�DGMDFHQW�YHUWHEUDH��
)RUW\� RQH� FDVHV� ������ RI� VSRQWDQHRXV� IXVLRQ� RFFXUUHG�ZLWKLQ�
�� VHJPHQW� DQG� ��� FDVHV� ZLWKLQ� PXOWLSOH� VHJPHQWV�� 7KH�PRVW�
cases of absolute fusion group were occurred at TL junction 
���� SDWLHQWV�� ������0HDQ�9$6� VFRUH� RI� DEVROXWH� IXVLRQ� JURXS�
ZDV�����DW�¿QDO�IROORZ�XS�DQG�ZHUH�DQDO\]HG�UHODWLYHO\�ORZ�VFRUH�
compared to mean VAS score of our previous report.
Conclusion: After percutaneous vertebroplasty (PVP) or 
kyphoplasty in osteoporotic compression fracture, unpredictable 
VSRQWDQHRXV�IXVLRQ�FRXOG�GHYHORS�DW�OHDVW�����UDWH��HVSHFLDOO\�
ZLWK�SUR[LPDO�YHUWHEUD�ZLWKLQ���VHJPHQW�DW�7/�MXQFWLRQ��&OLQLFDOO\��
patients with spontaneous fusion had a tendency more pain 
reduction than others. 
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A MULTIFUNCTIONAL NANOSTRUCTURED PLATFORM FOR 
SUSTAINED RELEASE OF ANALGESICS AND ANTIBIOTICS 
IN SPINE SURGERY

Division of Spine Surgery, The Methodist Hospital Research 
Institute, Houston, USA

Background: Current delivery methods for pain medication, 
local anesthetics, antibiotics, and other medications used in 
spinal surgery present several limitations due to their route 
RI� DGPLQLVWUDWLRQ�� UHVXOWLQJ� LQ� SRWHQWLDO� V\VWHPLF� WR[LFLW\� DQG�
subtherapeutic local levels increasing the risk for such problems 
DV�VLJQL¿FDQW�SDLQ�RU�LQIHFWLRQ�SRVWRSHUDWLYHO\��
Methods: Our group developed a hybrid material (gel) consisting 
of nanoporous silicon (pSi) and poly(lactic-co-glycolic acid) 
(PLGA) nanoparticles, loaded with antibiotics and analgesics, 
respectively. The medications were delivered via a bioactive 
angiogenic gel of platelet-rich plasma (PRP). The material’s 
properties and effectiveness were studied both in vitro and in 
vivo.
Results: This system releases both molecules in a sustained, 
FRQWUROOHG�� ORQJ�WHUP� IDVKLRQ�� ZKLOH� VLPXOWDQHRXVO\� SURPRWLQJ�
vascularization of the surgical site. Therapeutic analgesics and 
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laser microscopy were utilized with BioQuant image analysis to 
determine the bone mineral apposition rates and gross morphology.  
Results: Systematic radiographic evaluation revealed no loss of 
disc height at the level of surgery or adjacent levels. No evidence 
of subsidence or implant migration was observed up to 6 months. 
+HWHURWRSLF� RVVL¿FDWLRQ�ZDV�REVHUYHG� WR� YDU\LQJ� GHJUHHV�DW� WKH�
operated level.
+LVWRORJ\�GHPRQVWUDWHG�WKH�SULPDU\�¿[DWLRQ�IHDWXUHV�RI�WKH�GHYLFH�
had incorporated well with the adjacent vertebral endplates. 
Fluorochrome distribution revealed active bone remodeling 
adjacent to the polymeric end-plate with mineral apposition rates of 
����±�����PLFURQV���GD\��1R�HYLGHQFH�RI�DGYHUV�ELRORJLFDO�UHVSRQVHV�
was noted.     
Conclusions: Radiographic assessment demonstrated the cadisc-l 
implant remained stable  with no evidence of migration or 
subsidence. Histological analysis demonstrated engagement 
RI� WKH� SULPDU\� ¿[DWLRQ� IHDWXUHV�� )OXRURFKURPH�PDUNHUV� SURYLGHG�
evidence of a positive bone remodelling response adjacent to the 
implant.  
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ADJACENT SEGMENT DEGENERATION AFTER LUMBAR 
DYNAMIC STABILIZATION WITH 2 YEARS MINIMUM 
FOLLOW UP
Kang S.H., Heo D.H.
Dept. of Neurosurgery, Spine Center, Chuncheon Sacred Heart 
Hospital, College of Medicine, Hallym University, Chuncheon, 
Korea

Introduction/Aim: There is a controversy over whether lumbar 
dynamic stabilization accelerates degeneration of adjacent 
levels. The purpose of our study is to assess the changes of 
the adjacent and implantation segments after lumbar dynamic 
stabilization surgery using magnetic resonance imaging (MRI). 
Materials and Methods: We performed the dynamic stabilization 
procedure using pedicle screws and a Nitinol spring rod system 
LQ�SDWLHQWV�ZLWK�JUDGH���GHJHQHUDWLYH�OXPEDU�VSRQG\OROLVWKHVLV��
lumbar spondylotic stenosis with segmental instability, or a 
herniated lumbar disc with segmental instability. Postoperative 
05,�VFDQV�ZHUH�WDNHQ�IRU�PRUH�WKDQ���\HDUV� LQ�DOO�HQUROOHG����
SDWLHQWV��:H�FRPSDUHG�WKH�¿QGLQJV�UHJDUGLQJ�GLVF�GHJHQHUDWLRQ�
in the cranial, implantation, and caudal segments between the 
SUHRSHUDWLYH�SHULRG�DQG���\HDU�SOXV�SRVWRSHUDWLYH�SHULRG�XVLQJ�
7��ZHLJKWHG� VDJLWWDO� 05� LPDJHV�� $OVR�� ZH� LQYHVWLJDWHG� WKH�
progression of the central and foraminal stenosis of the adjacent 
cranial and caudal levels. 
Results:�7KUHH�RI�WKH����FUDQLDO�DGMDFHQW�GLVFV���������DQG���RI�
WKH���� ������FDXGDO�DGMDFHQW�GLVFV�GHPRQVWUDWHG�SURJUHVVLRQ�
RI� GHJHQHUDWLRQ� DIWHU� G\QDPLF� VWDELOL]DWLRQ�� 2QH� RI� WKH� ���
discs in the implantation segment demonstrated progression 
RI� GHJHQHUDWLRQ�� DQG� �� RI� WKH� ��� GLVFV� LQ� WKH� LPSODQWDWLRQ�
segment showed improvement of their disc degeneration (disc 
UHK\GUDWLRQ���$�WRWDO�RI�����������RI�WKH����VHJPHQWV����FUDQLDO�
DQG� �� FDXGDO� DGMDFHQW�� VKRZHG� LQFUHDVHG� VSLQDO� VWHQRVLV�
postoperatively. Among the 5 cases, 3 patients had symptomatic 
adjacent stenosis.
Discussion: Postoperative adjacent segment degeneration 
developed more frequently in patients who had advanced 
disc degeneration preoperatively. We suggest that, dynamic 
stabilization may not have an advantage over fusion surgery in 
SDWLHQWV�ZLWK�VHYHUH�SUHRSHUDWLYH�VSRQG\ORVLV��KRZHYHU��SDWLHQWV�
who are in the early stages of disc degeneration or spondylotic 
FKDQJH� PD\� EHQH¿W� VLJQL¿FDQWO\� IURP� OXPEDU� G\QDPLF�
stabilization.
Conclusion: According to our results, lumbar dynamic 
stabilization may not prevent adjacent level degeneration 
completely. Adjacent segment degeneration developed in 9 of 
the 50 cranial and caudal adjacent segments. However, disc 
UHK\GUDWLRQ�RI�WKH�LPSODQWDWLRQ�VHJPHQW�RFFXUUHG�LQ���SDWLHQWV��
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A STUDY ON RADIATION EXPOSURE OF THE PATIENTS 
DURING SURGERY USING PERCUTANEOUS PEDICLE 
SCREWS
Hatakeyama K., Aihara T., Urushibara M.
Spine Center, Funabashi Orthopedic Hospital, Funabashi, Japan

Introduction: In surgeries using pedicle screws, surgery with 
percutaneous pedicle screws may be less-invasive surgery 
because screws can be inserted without damaging paraspinal 
muscle. However, the surgery requires radiation exposure to 
patients, surgeon and other workers in operating room. In this 
study we investigated radiation exposure of patients in surgery 
using percutaneous pedicle screws.
Methods: 7KLUW\�WZR� FRQVHFXWLYH� SDWLHQWV� ���� PDOHV� DQG� ���
females, mean age 65.3 years), who underwent posterior lumbar 
interbody fusion (PLIF) with percutaneous pedicle screws since 
-DQ� ������ ZHUH� LQFOXGHG� LQ� WKLV� VWXG\��$OO� SDWLHQWV� XQGHUZHQW�
PLIF with one interbody-fusion cage and four percutaneous 
SHGLFOH�VFUHZV��6(;7$17��XQGHU�WKH�PRELOH�&�DUP�ÀXRURVFRS\�
(BV Endura, Philips). Irradiation time and dose (mGy) were 
recorded. Irradiation dose was automatically calculated using 
RXWSXW�YROWDJH�DQG�HOHFWULF�FXUUHQW�RI�WKH�ÀXRURVFRS\��
Results: Mean operating time and blood loss during surgery 
ZHUH� ����PLQXWHV� �UDQJH�� ��������� DQG� ���JUDP� �UDQJH�� ���
������ 0HDQ� UDGLDWLRQ� H[SRVXUH� WLPH� ZDV� ���� PLQXWHV� �UDQJH��
����������DQG�GRVH�ZDV�����P*\� �UDQJH�������������1R�PDMRU�
complications were observed in this series.
Discussion: There is little study on radiation exposure of 
the patients during surgery. There has been no limitation to 
radiation exposure in medical procedure until now. However, this 
study showed that radiation exposure of the patients who had 
undergone PLIF with percutaneous pedicle screws was more 
WKDQ�WKDW�RI�DEGRPLQDO�&7�VFDQ����P*\��RU�FRURQDU\�DQJLRJUDSK\�
���P*\���&RQVHTXHQWO\��ZH�PXVW�PDNH�HIIRUW�WR�UHGXFH�WKH�WLPH�
of radiation exposure during surgery. 
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COMPLIANT ARTIFICIAL LUMBAR DISC REPLACEMENT 
(CADISC-L): IN VIVO IMPLANT STABILITY AND OSSEO-
INTEGRATION IN AN ANIMAL MODEL     
Steffen T.1, Freeman B.J.C.2, Aebi M.3
1Orthopaedic Research Laboratory, McGill University, Montreal, 
Canada; 2Dept. of Spinal Surgery, University of Adelaide, Australia; 
3MEMcenter, University of Bern, Switzerland

Introduction/Aim: The cadisc-l is a polyurethane-polycarbonate 
graduated modulus compliant total disc replacement designed to 
restore the elastomeric properties of the intervertebral disc. This 

 study investigates implant stability and osseointegration of 
this device in an animal model.  
Materials and methods: Six skeletally-mature male baboons 
(papio annubis��ZHUH�XVHG�IRU�WKH�VWXG\��8QGHU�JHQHUDO�DQDHVWKHVLD�
(ga), using a transperitoneal approach, a custom-made cadisc-l 
device was implanted into the disc space one level above the 
lumbo-sacral junction in all subjects. Antero-posterior and lateral 
UDGLRJUDSKV�ZHUH�SHUIRUPHG�XQGHU�JD�SRVW�RSHUDWLYHO\�DW�VSHFL¿HG�
time intervals up to 6 months. Systematic examination of these 
radiographs was carried out by an independent radiologist reporting 
disc height, and any evidence of implant migration or subsidence.
Fluorochrome markers which contain molecules that bind to 
PLQHUDOLVDWLRQ� IURQWV�� ZHUH� LQMHFWHG� DW� VSHFL¿HG� LQWHUYDOV� ���� ����
��� DQG� ��� ZHHNV� SRVW�RS�� WR� LQYHVWLJDWH� ERQH� UHPRGHOLQJ� ZLWK�
time. Animals were humanely euthanized six months after the 
LQGH[� VXUJHU\�� 7HVW� DQG� FRQWURO� VSHFLPHQV�ZHUH� UHWULHYHG�� ¿[HG�
and subjected to histological assessment of the bone-implant-
bone interface. Fluorescence microscopy and confocal scanning 
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made by reproducibility of low back pain by discography and, 
temporary pain relief after intradiscal anesthetic injection and 
selective nerve block. Peri- and post-operative clinical data 
including operation time, estimated blood loss and complications 
were retrospectively reviewed. Surgical outcomes were assessed 
using Japanese Orthopedic Association Scores for Low Back 
3DLQ��-2$�VFRUH��IXOO�PDUN�����SRLQWV��DW�SUHRSHUDWLYH�DQG�¿QDO�
follow-up period, recovery rate (RR) of JOA score, Oswestry 
'LVDELOLW\� ,QGH[� �2',��� DQG� YLVXDO� DQDORJ� SDLQ� VFRUH� �9$6�� IRU�
low back pain.
Results:� 2I� ��� SDWLHQWV�� 0RGLF� W\SH��� ��� �� FKDQJHV� ZHUH�
REVHUYHG�LQ�����������SDWLHQWV��UHVSHFWLYHO\��0HDQ�RSHUDWLRQ�WLPH�
DQG� HVWLPDWHG� EORRG� ORVV� ZHUH� �������PLQXWHV� DQG� ��������
PO��&RPSOLFDWLRQV�RFFXUUHG�LQ���SDWLHQWV� LQFOXGLQJ�WUDQVLHQW� OHJ�
SDLQ�GXH�WR�HSLGXUDO�KHPDWRPD�DQG�VXSHU¿FLDO�ZRXQG�LQIHFWLRQ��
which resolved conservatively. Average JOA scores improved 
VLJQL¿FDQWO\� IURP� ��������� WR� ��������� SRLQWV� �S�������� 55�
DYHUDJHG� ���������� 7KHUH� ZHUH� QR� VWDWLVWLFDOO\� VLJQL¿FDQW�
GLIIHUHQFH�LQ�55V�DPRQJ�SDWLHQWV�ZLWK�0RGLF�W\SH����������������
������� ������� UHVSHFWLYHO\��� 6LJQL¿FDQW� LPSURYHPHQWV� ZHUH�
REWDLQHG� LQ�2',� ������������ WR� ����������� S������� DQG�9$6�
VFRUHV�IRU�ORZ�EDFN�SDLQ����������WR����������S��������
Discussion: Although anterior lumbar interbody fusion has been 
WKH�¿UVW�OLQH�VXUJLFDO�RSWLRQ�IRU�ORZ�EDFN�SDLQ�GXH�WR�OXPEDU�GLVF�
lesion, it has several drawbacks including long-time bed rest, 
large vessel injury and dry ejaculation. This study showed that 
MIS-TLIF can be a safe and effective alternative for surgical 
treatment of lumbar disc lesion with any types of Modic changes.
Conclusion: Because of less-invasiveness to paraspinal 
muscles than conventional approach, MIS-TLIF can be a useful 
surgical option for lumbar disc lesion associated with Modic 
changes.
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NEUROLOGICAL FUNCTION AND SURVIVAL OUTCOME OF 
AARHUS ALGORITHM IN PATIENTS WITH SPINAL SOLITARY 
PLASMACYTOMA OR MULTIPLE MYELOMA
Wang M., Bünger C.
Dept. of Orthopaedics E, Aarhus University Hospital, Aarhus, 
Denmark

Introduction/Aim: We conducted a prospective cohort study 
of 33 patients with Solitary plasmacytoma or myeloma in spine 
IURP�$DUKXV�6SLQDO�7XPRU�'DWDEDVH��6ROLWDU\�SODVPDF\WRPD�DQG�
multiple myeloma are the most frequent malignant spinal tumors, 
and they are most frequently localized in the spinal vertebral 
body. Patients often suffered from severe back pain, pathological 
fracture, and cord compression. The aim of this study was to 
describe the neurological status and survival outcome after 
surgical intervention in patients with spinal solitary plasmacytoma 
and multiple myeloma based on Aarhus Algorithm. 
Patients and Methods: 7KLV�VWXG\�LQFOXGHG����SDWLHQWV�����PHQ��
���ZRPHQ��PHDQ�DJH�RI����\HDUV��UDQJH�IURP����WR����\HDUV���
7KH�VROLWDU\�SODVPDF\WRPD�JURXS�FRQWDLQHG����SDWLHQWV��PXOWLSOH�
P\HORPD�JURXS�FRQWDLQHG����SDWLHQWV��$OO�WKH�SDWLHQWV�XQGHUZHQW�
surgical treatment after complete diagnostic evaluation during 
'HFHPEHU� ����� WR� 1RYHPEHU� ����� DW� WKH� $DUKXV� 8QLYHUVLW\�
+RVSLWDO� LQ� 'HQPDUN�� $OO� WKH� LQIRUPDWLRQ� ZDV� SURVSHFWLYHO\�
FROOHFWHG�LQWR�WKH�$DUKXV�6SLQDO�7XPRU�'DWDEDVH��
Results: 7KLUW\� SDWLHQWV� ������ KDG� ORFDO� V\PSWRPV� EHIRUH�
RSHUDWLRQ� ZLWK� PHDQ� GXUDWLRQ� RI� ���� ���GD\V�� 7ZHQW\�¿YH�
SDWLHQWV� ������ KDG� UDGLFXODU� V\PSWRPV�ZLWK�PHDQ� GXUDWLRQ� RI�
��� ����GD\V��7ZHQW\�RQH�RI�WKH�FDVHV�������ZHUH�LGHQWL¿HG�DV�
7RPLWD�7\SH����0XOWLSOH�OHVLRQV���7HQ�SDWLHQWV�������ZHUH�ORFDWHG�
between Tomita Type 4 to 6 (Extra-compartmental). Thirteen of 
WKH�FDVHV�������KDG�FKHPRWKHUDS\��DQG���3DWLHQWV�������KDG�
UDGLRWKHUDS\� SULRU� WR� VXUJHU\�� 2SHUDWLRQ� GXUDWLRQ� ZDV� ��� 95
PLQXWHV��%ORRG�ORVV�ZDV����� ����PO��7KH�QHXURORJLFDO�VWDWXV�
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A NEW ANATOMICAL LANDMARK FOR PLACEMENT OF 
THORACIC PEDICLE SCREW USING FREEHAND METHOD: 
TRANSVERSE PROCESS RIDGE (TPR)
Shirado O., Iwabuchi M., Tominaga R.

Fukushima, Japan

Introduction:� ([WHQGHG� ¿[DWLRQ� WR� WKH� WKRUDFLF� VSLQH� LV� RIWHQ�
needed to correct the deformity of the lumbar spine. Thoracic 
pedicle screws have recently had wide spread use under the 
circumstance. Methods to aid the surgeon in appropriate screw 
SODFHPHQW�KDYH� LQFOXGHG� WKH�XVH�RI� LQWUDRSHUDWLYH� ÀXRURVFRS\�
and image-guided techniques. However, those techniques need 
irradiation, high cost, expensive equipment, and prolonged 
RSHUDWLYH� WLPH�� 7KH� SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� ¿QG� DQ�
appropriate anatomical landmark and validate it on the freehand 
pedicle screw placement. 
Materials and Methods:����,Q�YLYR���'�LPDJH�VWXG\��,Q�YLYR���'�
vertebral models are created from ten patients with adolescent 
LGLRSDWKLF� VFROLRVLV� E\� XVLQJ� =HG9LHZ�� ��'� YLVXDOL]DWLRQ� DQG�
measurement software. The position relationship between the 
SHGLFOH�DQG�DQDWRPLFDO� ODQGPDUN�ZDV�HYDOXDWHG�����&DGDYHULF�
study: Seven human cadavers with matched body height were 
used to insert the thoracic pedicle screws with the freehand 
technique. After the entire instrumented thoracic spine was 
harvested, two independent observers determined the screw 
position directly and radiographically. Statistical analysis was 
performed using chi-square test.
Results: The ridge on the transverse process, Transverse 
Process Ridge (TPR), was the best indicator for the entry point 
�(3��RI�WKH�VFUHZV��0DWFKHG�UDWH���������EDVHG�RQ�WKH�DQDO\VLV�
RI�LQ�YLYR���'�YHUWHEUDO�LPDJH��7KH�735�ZDV�FRQVLVWHQW�ZLWK�WKH�
(3�LQ�WKH�SHGLFOH�PDS�LQWURGXFHG�E\�/HQNH��S��������)RXUWHHQ�
RI�����VFUHZV�ZHUH�PDOSODFHG�LQ�WKH�FDGDYHULF�WKRUDFLF�VSLQHV�
��������$OO�PLVSODFHG�VFUHZV�ZHUH�ORFDWHG�EHWZHHQ�7��DQG�7�����
Discussion: The current study demonstrated that the TPR was 
the reliable anatomical landmark for the placement of thoracic 
pedicle screws by using the freehand technique. The TPR was 
independent of the spinal pathology such as the deformity and 
degenerative diseases. The freehand technique could become 
more reliable and accurate method for the thoracic pedicle screw 
placement if a surgeon has the excellent knowledge of anatomy 
in the thoracic spine.
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EFFECTIVENESS OF MIS-TLIF FOR LUMBAR DISC LESION 
WITH MODIC CHANGES
Kaneko Y.1, Ishii K.2, Funao H.3, Morisue H.1, Iwanami A.2,
Hosogane N.2, Watanabe K.4, Tsuji T.2, Nakamura M.2, Koyanagi 
T.1,Toyama Y.2, Chiba K.2, Matsumoto M.2

1Dept. of Orthopedic Surgery, Kawasaki Municipal Kawasaki 
Hospital, Kanagawa; 2Dept. of Orthopedic Surgery, School of 
Medicine, Keio University, Tokyo; 3Dept. of Orthopedic Surgery, 
Nerima General Hospital, Tokyo; 4Dept. of Advanced Therapy for 
Spine and Spinal Cord Disorders, Keio University, Tokyo, Japan

Introduction/Aim: To assess short- to middle-term clinical 
outcomes of minimally invasive transforaminal lumbar interbody 
fusion (MIS-TLIF) for patients with severe low back pain caused 
by intervertebral disc degeneration exhibiting Modic changes on 
MRI.
Materials and Methods:� 7KLUW\�¿YH� FRQVHFXWLYH� SDWLHQWV� ZKR�
XQGHUZHQW���OHYHO�0,6�7/,)�ZHUH�LQFOXGHG��PHDQ�DJH�����\HDUV��
PHDQ� IROORZ�XS�����PRQWKV���6HYHUH� ORZ�EDFN�SDLQ�DQG�0RGLF�
FKDQJHV�RQ�05,�ZHUH�REVHUYHG�LQ�DOO�SDWLHQWV��'LDJQRVHV�ZHUH�
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THE PROGNOSTIC ROLE OF MODIC CHANGES FOR 
LUMBAR DISCECTOMY: A PROSPECTIVE STUDY
Määttä J.1, Leinonen V.2, Niinimäki J.3, Koskelainen T.4, Mäkelä 
P. , Pesälä J. , Haapea M.3, Nyyssönen T.6, Savolainen S.2,
Airaksinen O.7, Kyllönen E.1, Cheung K.M.C.8, Karppinen J.1

1Dept. of Physical and Rehabilitation Medicine, University of 
Oulu, Oulu; 2Dept. of Neurosurgery, Kuopio University Hospital, 
Kuopio; 3Dept. of Diagnostic Radiology, University of Oulu, Oulu; 
4Dept. of Neurosurgery, Oulu University Hospital, Oulu; Dept. of 
Surgery, Oulu University Hospital, Oulu; 6Dept. of Surgery, Kuopio 
University Hospital, Kuopio; 7Dept. of Physical and Rehabilitation 
Medicine, Kuopio University Hospital, Kuopio, Finland; 8Dept. of 
Orthopaedics and Traumatology, University Hong Kong, Hong 
Kong, China

Introduction/Aim: There is controversy regarding the prognostic 
role of Modic changes (MC’s) for lumbar discectomy. The aim 
of this study was to evaluate whether Modic changes affect the 
UHVXOWV�RI�OXPEDU�GLVFHFWRP\���\HDU�DIWHU�VXUJHU\�
Materials and Methods: The study population consisted of 
���� VFLDWLFD� SDWLHQWV� IURP� 1RUWKHUQ� DQG� (DVWHUQ� )LQODQG� ZKR�
underwent discectomy. Pain intensity (low back and leg pain) 
DQG�GLVDELOLW\�RQ�2VZHVWU\�'LVDELOLW\�,QGH[��2',��ZHUH�HYDOXDWHG�
SUHRSHUDWLYHO\� DQG� �� \HDU� DIWHU� VXUJHU\�� /XPEDU� 0&¶V� RQ�
PDJQHWLF�UHVRQDQFH�LPDJLQJ�ZHUH�FODVVL¿HG�LQWR��µ1R�0&¶��µ7\SH�
,¶��7\SH�,�RU�,�,,��DQG�µ7\SH�,,¶��7\SH�,,��,,�,,,�RU�,,,���7KH�DQDO\VHV�
were performed using the analysis of covariance (ANCOVA) with 
DGMXVWPHQWV� IRU� DJH�� JHQGHU� DQG� GLVF� GHJHQHUDWLRQ� �''�� VXP�
score.
Results: $W�EDVHOLQH�����������SDWLHQWV�KDG�0&¶V��2I�0&¶V������
ZHUH�µ7\SH�,¶��3DWLHQWV�ZLWK�0&¶V�ZHUH�ROGHU��PRUH�OLNHO\�IHPDOH�
DQG� KDG� D� KLJKHU� GHJUHH� RI� ''� WKDQ� SDWLHQWV� ZLWKRXW� 0&¶V��
3DWLHQWV�ZLWK�µ7\SH�,¶�0&¶V�KDG�VPDOOHU�LPSURYHPHQW�LQ�2',�WKDQ�
SDWLHQWV�ZLWK�µ1R�0&¶��3 �������RU�µ7\SH�,,¶�0&¶V��3 ��������7KH�
LPSURYHPHQWV�LQ�ORZ�EDFN�DQG�OHJ�SDLQ�ZHUH�VLPLODU�WKDQ�LQ�2',�
EXW�WKH�GLIIHUHQFHV�ZHUH�QRW�VLJQL¿FDQW��
Discussion: µ7\SH�,¶�0&¶V�LQGLFDWHG�D�SRRUHU�SURJQRVLV�RI�OXPEDU�
discectomy. The previous contradictory results may be due to 
smaller study sample sizes.
Conclusion: 3DWLHQWV�ZLWK� µ7\SH� ,¶�0&¶V� KDG� VPDOOHU� GLVDELOLW\�
LPSURYHPHQW�WKDQ�SDWLHQWV�ZLWKRXW�0&¶V�RU�ZLWK�µ7\SH�,,¶�0&¶V���
year after discectomy. 
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PERCUTANEOUS PLACEMENT OF PEDICLE SCREWS IN 
OVERWEIGHT AND OBESE PATIENTS
Park Y.
Dept. of Orthopaedic Surgery, National Health Insurance Medical 
Center, Yonsei University College of Medicine, Goyang, Korea

Background Context: In obese patients, placing pedicle screws 
percutaneously is a particular challenge. As the bulky and thick 
FRQ¿JXUDWLRQ�RI�REHVH�SDWLHQWV�PD\�SURGXFH�IX]]LHU�ÀXRURVFRSLF�
view and longer passage of surgical instruments, the chances of 
misplacement might increase.
Purpose: This study designed to evaluate the effect of patient’s 
body habitus on the incidence of percutaneous pedicle screw 
misplacements.
Study design/setting: A retrospective study with prospectively 
collecting data.
Patient sample: 370 percutaneous pedicle screws for minimally 
LQYDVLYH�OXPEDU�VSLQDO�IXVLRQ�VXUJHU\�LQ����FRQVHFXWLYH�SDWLHQWV�
Outcome Measures: The position and direction of screws 
WR� SHGLFOH� ZHUH� HYDOXDWHG� XVLQJ� WKH� ¿QGLQJV� LQ� FRPSXWHG�
WRPRJUDSK\��&7��VFDQ�ZLWK�WKH�IROORZLQJ�JUDGLQJ�PHWKRG��JUDGH�
A: completely in the range without pedicle cortex violation, grade 

ZDV�LPSURYHG�LQ����3DWLHQWV�RXW�RI����SDWLHQWV��������PDLQWDLQHG�
LQ� ��� FDVHV� DQG�GHFUHDVHG� LQ� �� SDWLHQWV��$W� WKH� HQG�RI� VWXG\��
���SDWLHQWV�GLHG��7KH�PHDQ�VXUYLYDO�GXUDWLRQ�ZDV��� ���PRQWKV�
�UDQJH�IURP�����PRQWK�WR����PRQWKV���
Conclusion: The surgical treatment of spinal solitary 
plasmacytoma and multiple myeloma based on Aarhus Algorithm 
is an effective method of treatment with respect to neurological 
function.
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INFLUENCE THAT PSYCHIATRIC PROBLEM GIVES TO 
SURGICAL RESULT OF LUMBAR SPINAL STENOSIS: PRE- 
AND POSTOPERATIVE ASSESSMENT BY BS-POP AND 
JOABPEQ
Nikaido T., Kikuchi S., Yabuki S., Otani K., Watanabe K., Kato K.,
Konnno S.
Dept. of Orthopaedic Surgery, Fukushima Medical University, 
School of Medicine, Fukushima, Japan

Introduction: As a poor factor of therapeutic results for the lumbar 
spine surgery, we have a psychiatric problem. We developed the 
Brief Scale for Psychiatric problems in Orthopaedic Patients (BS-
POP) (physician and patient versions), a scale that orthopaedic 
surgeons can use conveniently for assessing psychiatric 
problems. The problems of patients with lumbar spine disorders 
are multifaceted, and the methods for evaluating surgical 
results for this disease must be similarly multifaceted in taking 
the standpoint of the patient into consideration. The JOA Back 
3DLQ�(YDOXDWLRQ�4XHVWLRQQDLUH� �-2$%3(4��� LV�¿OOHG�RXW�E\� WKH�
patient and evaluates patient-based outcomes. Severity scores 
DUH�DVVLJQHG�WR�¿YH�SDUDPHWHUV��ORZ�EDFN�SDLQ��OXPEDU�IXQFWLRQ��
ZDONLQJ�DELOLW\��VRFLDO�OLIH�IXQFWLRQ��DQG�PHQWDO�KHDOWK��$FFRUGLQJO\��
the JOABPEQ allows multifaceted evaluation of low back pain. 
The present study aimed to determine it about the effect that the 
presence of the psychiatric problem in patients of the lumbar 
spinal stenosis gives in operative results by JOABPEQ.
Materials and Methods: The study design is a prospective 
FRKRUW�VWXG\��6XEMHFWV�FRPSULVHG�����SDWLHQWV�ZLWK�OXPEDU�VSLQDO�
stenosis (LSS) who underwent decompression surgery alone 
DQG� ZHUH� REVHUYHG� IRU� D� SRVWRSHUDWLYH� SHULRG� RI� �� \HDU�� :H�
FRQGXFWHG�SV\FKLDWULF�DVVHVVPHQW�XVLQJ�%6�323�DQG�FODVVL¿HG�
it in BS-POP normal group (94 pts) and the BS-POP abnormal 
JURXS�����SWV��SUHRSHUDWLYHO\��:H�ZHLJKHG�LW�DJDLQVW�-2$%3(4�
severity score in postoperative one year about a surgical 
response rate between the two groups if preoperative.
Results: ��� -2$%3(4� VHYHULW\� VFRUH�� $OO� SRVWRSHUDWLYH�
JOABPEQ severity score is low, and, in the BS-POP abnormal 
JURXS��D�SV\FKLDWULF�SUREOHP�LQÀXHQFHV�VXUJLFDO�UHVXOWV�
���$�VXUJLFDO�UHVSRQVH�UDWH��$�VXUJLFDO�UHVSRQVH�UDWH�LV�ORZ��DQG��
LQ�WKH�%6�323�DEQRUPDO�JURXS��D�SV\FKLDWULF�SUREOHP�LQÀXHQFHV�
a surgical response rate.
Discussion: Postoperative JOABPEQ severity score and surgical 
response rate are low in the patients judged to be abnormal by 
psychiatric assessment by BS-POP at preoperation. It may be 
said that the preoperative psychiatric assessment is essential in 
predicting surgical results of the lumbar spinal stenosis.
Conclusion: $� SV\FKLDWULF� SUREOHP� LQÀXHQFHV� SDWLHQW�EDVHG�
outcomes of lumbar spinal stenosis surgery.
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follow-up observation. CT images demonstrated a mean spinal 
FDQDO�QDUURZLQJ�RI�����������DQG������UHVSHFWLYHO\��7KHUH�ZDV�
no instance of hardware failure. In this study, MRI and X-rays 
were used to evaluate post-traumatic disc degeneration.
Results:� )URP� �� WR� ��� \HDUV� DIWHU� VXUJHU\�� ÀH[LRQ�H[WHQVLRQ�
UDGLRJUDSKV� UHYHDOHG� WKDW� D� PHGLDQ� UDQJH� RI� PRWLRQ� ZDV� ���
degrees at the cranial and caudal adjacent segments of the 
fractured vertebra. On MRI, the shape and intensity of the 
DGMDFHQW� GLVFV� KDG� FKDQJHG� VOLJKWO\� DW� WKH� ¿QDO� IROORZ�XS� LQ�
comparison with the preoperative images. With respect to back 
pain, no patient reported severe pain or needed daily dosages of 
DQDOJHVLFV�DW�WKH�¿QDO�IROORZ�XS���
Conclusion: Posterior indirect reduction, transpedicular HA 
JUDIWLQJ�� DQG� SHGLFOH� VFUHZ� ¿[DWLRQ� GR� QRW� UHTXLUH� IXVLRQ� WR�
a segment, thereby preserves thoracolumbar motion without 
resulting in post-traumatic disc degeneration. This study had 
a minimum follow-up period of 7 years, and its results may 
support the fact that vertebral fractures are not a risk factor for 
degeneration of adjacent discs. 
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ANALYSIS OF RISK FACTORS FOR PEDICLE SCREW 
LOOSENING AFTER LUMBAR SURGERY
Kotani T.1, Akazawa T.1, Nemoto T.1, Koshi T.1, Kamiya K.1,

Hirosawa N.1, Takahashi K.2, Minami S.1

1Dept. of Orthopedic Surgery, Seirei Sakura Citizen Hospital, 
Sakura; 2Dept. of Orthopedic Surgery, Chiba University, Chiba, 
Japan

Introduction/Aim: Pedicle screws have been widely used as 
anchors in lumbar surgeries. However, the rate of loosening and 
risk factors for loosening are unclear. The purpose of the present 
study was to investigate the rate of and risk factors for loosening 
after lumbar surgery.
Materials and Methods: Sixty-four consecutive patients 
diagnosed with lumbar degenerative disease that underwent 
OXPEDU�¿[DWLRQ�ZLWK�SHGLFOH�VFUHZV�ZHUH�HYDOXDWHG��7KH�DYHUDJH�
DJH� RI� SDWLHQWV� DW� WKH� WLPH� RI� VXUJHU\� ZDV� ����� �� ����� \HDUV�
�UDQJH�����±����\HDUV���5HYLVLRQ�FDVHV�DQG�FDVHV�XVLQJ�WKRUDFLF�
or iliac pedicle screws were excluded. Patients underwent 
posterolateral fusion or transforaminal lumbar interbody fusion. 
&DVHV�ZLWK� UDGLROXFHQW�]RQHV�JUHDWHU� WKDQ����PP�DIWHU�D� WLPH�
SHULRG�RI�RQH�WR�RQH�DQG�D�KDOI�\HDUV�DIWHU�VXUJHU\�ZHUH�GH¿QHG�
as having loosened screws.
Results: ����SHGLFOH�VFUHZV�ZHUH�LQVHUWHG��DQG�����������VFUHZV�
were inserted per case. 54 screws were diagnosed as loosened, 
DQG� ��� SDWLHQWV� ZHUH� GLDJQRVHG� DV� KDYLQJ� PRUH� WKDQ� RQH�
ORRVHQLQJ��8QLYDULDWH�DQDO\VLV�RI�SRVVLEOH�ULVN�IDFWRUV�IRU�KDYLQJ�
more than one loosened screw revealed that age (over 65 years) 
DQG�QXPEHU�RI�IXVLRQ�OHYHOV�ZHUH�VLJQL¿FDQW�IDFWRUV��ZKLOH�IDFWRUV�
related to gender, crosslinks, cages, and mono-segment fusions 
were not. Logistic regression analysis revealed that the number 
of fusion levels was the largest risk factor for having more than 
RQH�ORRVHQHG�VFUHZ��ZLWK�WKH�RGGV�UDWLR�EHLQJ������SHU��� OHYHO�
fusion.
Discussion: Surgeons should recognize that older age groups 
and multilevel fusion patients are at a higher risk of pedicle 
VFUHZ�ORRVHQLQJ��8VLQJ�FURVVOLQNV�DQG�FDJHV�WR�UHLQIRUFH�SHGLFOH�
screws did not affect the risk of loosening.
Conclusions: ������RI����FDVHV�KDG�ORRVHQHG�SHGLFOH�VFUHZV��
DQG� ������ RI� ���� WRWDO� SHGLFOH� VFUHZV� ZHUH� GLDJQRVHG� DV�
loosened after lumbar surgery. Age and multilevel fusion were 
VLJQL¿FDQW�ULVN�IDFWRUV�IRU�SHGLFOH�VFUHZ�ORRVHQLQJ�

%��SHGLFOH�ZDOO�YLRODWLRQ�����PP��JUDGH�&��SHGLFOH�ZDOO�YLRODWLRQ�
��WR���PP��JUDGH�'��SHGLFOH�ZDOO�YLRODWLRQ�!���PP��7KH�GLUHFWLRQ�
of violation was grouped as medial, lateral, cranial, and caudal.
Methods: Two independent observers retrospectively examined 
all of the postoperative CT images. All screws were assigned 
into one of following 3 groups along with patient’s body mass 
LQGH[��%0,�������VFUHZV�����SDWLHQWV�� LQ�QRUPDO�ZHLJKW� �%0,���
����JURXS�����������LQ�RYHUZHLJKW�������%0,�������JURXS����������
LQ�REHVH��%0,�������JURXS��$�SHGLFOH�ZDV�FRQVLGHUHG�PLVSODFHG�
LI� WKH� JUDGH� ZDV� GH¿QHG� DV� %�� &�� DQG� '�� 0XOWLYDULDWH� ORJLVWLF�
regression analyses was performed to evaluate the association 
between screw misplacements and BMI.
Results:� 6L[W\�WZR� VFUHZV� �������� ZHUH� PLVSODFHG� ZLWK� WKH�
PDMRULW\�RI�JUDGH�%����������������DQG�ODWHUDO�GLUHFWLRQ���������
�������� 7ZHQW\�HLJKW� VFUHZV� �������� �������� ZHUH� PLVSODFHG�
LQ� RYHUZHLJKW� JURXS�� ��� �������� ������� LQ� REHVH� JURXS�� DQG�
��� �������� �������� LQ� QRUPDO�ZHLJKW� JURXS��7ZR� V\PSWRPDWLF�
SHGLFOH� YLRODWLRQV�ZHUH� QRWHG�ZLWK� JUDGH�'�� D� FDXGDO� YLRODWLRQ�
was found in overweight group, which happened in the third 
FDVH� RI� VXUJHRQ¶V� VHULHV�� D� PHGLDO� PLVSODFHPHQW�� ZKLFK� ZDV�
RFFXUUHG� LQ� WKH���WK�FDVH��ZDV�QRWLFHG� LQ�REHVH�JURXS��7KHUH�
ZDV� QR� VWDWLVWLFDOO\� VLJQL¿FDQW� DVVRFLDWLRQ� RI� SHGLFOH� YLRODWLRQV�
DORQJ�ZLWK�SDWLHQW¶V�%0,��RGGV�UDWLR�>25@� �����������FRQ¿GHQFH�
LQWHUYDO� >&,@�  � ����� ±� ������ S�  � ������� 0RUHRYHU�� QR� RWKHU�
factors, such as patient’s age, gender, preoperative diagnosis, 
number of the fused segments, and year of the surgery, had a 
VWDWLVWLFDOO\� VLJQL¿FDQW� UHODWLRQVKLS� ZLWK� SHGLFOH� YLRODWLRQV�� 2Q�
the contrary, pedicle violations observed approximately 5 times 
PRUH�IUHTXHQWO\�DW�WKH�OHYHO�RI�/����������������DQG�/����������
��������UDWKHU�WKDQ�/������������������DQG�6����������������25�
 �����������&,� ������±�������S�����������
Conclusions: Although symptomatic pedicle violations were 
noted in the earlier period of surgeon’s learning curve and in 
overweight and obese patients, no statistical evidence could be 
found between patient’s body habitus and percutaneous pedicle 
screw misplacement. Our data also suggests that greater caution 
should be taken to avoid pedicle violations especially at L3 and 
L4.
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VERTEBRAL FRACTURES ARE NOT A RISK FACTOR FOR 
DEGENERATION OF ADJACENT DISCS: A MINIMUM OF 7 
YEARS FOLLOW-UP FOLLOWING MOTION PRESERVATION 
SURGERY FOR THORACOLUMBAR BURST FRACTURES   
Toyone T., Ozawa T., Shiboi R., Inada K., Shirahata T., Kamikawa 
K., Watanabe A., Matsuki K., Wada Y., Ohtori S., Takahashi K., 
Tanaka T.  
Dept. of Orthopaedic Surgery, Teikyo University Chiba Medical 
Center, Ichihara, Japan

Introduction: There is an ongoing discussion on the question of 
whether severe   vertebral fractures lead to post-traumatic disc 
degeneration or not. The purpose of this study was to evaluate 
whether vertebral fractures are a risk factor for degeneration of 
adjacent discs.
Materials and Methods: Twelve consecutive patients who 
had thoracolumbar burst fractures and associated incomplete 
QHXURORJLF�GH¿FLW��RSHUDWLYHO\�WUHDWHG�ZLWKLQ���GD\V�RI�DGPLVVLRQ�
and had their implants removed within one year, were prospectively 
IROORZHG�IRU���WR����\HDUV��)ROORZLQJ�LQGLUHFW�UHGXFWLRQ�DQG�SHGLFOH�
VFUHZ� ¿[DWLRQ�� WUDQVSHGLFXODU� LQWUDFRUSRUHDO�+$� JUDIWLQJ� WR� WKH�
fractured vertebrae was performed. Mean operative time was 
����PLQXWHV�DQG�PHDQ�EORRG�ORVV�ZDV�����J��7KH�QHXURORJLFDO�
IXQFWLRQ�RI�DOO����SDWLHQWV�LPSURYHG�E\�DW�OHDVW�RQH�$6,$�JUDGH��ZLWK�
�� ������ SDWLHQWV� GHPRQVWUDWLQJ� FRPSOHWH� QHXURORJLF� UHFRYHU\��
Sagittal alignment was improved from a mean preoperative 
N\SKRVLV�RI����GHJUHHV�WR����GHJUHHV��ORUGRVLV��E\�RSHUDWLRQ��EXW�
ZDV�IRXQG�WR�KDYH�VOLJKWO\�GHWHULRUDWHG�WR���GHJUHHV�DW�WKH�¿QDO�
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FACET DEGENERATION FOLLOWING LUMBAR 
DISCECTOMY
Vilendecic M.1, Ledic D.2, Eustacchio S.3, Varga P.4, Gorensek 
M. , Stein S.6

1Dept. of Neurosurgery, University Hospital, Zagreb; 2Dept. of 
Neurosurgery, University Hospital, Rijeka, Croatia; 3Dept. of 
Neurosurgery, Karl Franzenzuniversität, Graz, Austria; 4Dept. of 

Dept.
of Neurosurgery, Clinical Centre, Ljubljana, Slovenia; 6Dept. of 
Radiology, Massachusetts General Hospital, Boston, USA

Introduction: Because the intervertebral disc relies on 
pressurization of the nucleus to support loads in the lumbar spine, 
loss of nucleus due to herniation and the anular defect through 
which the nucleus extruded may impair the ability of the disc to 
properly bear loads. The consequent alteration of load sharing 
patterns may result in overloading of other spinal elements. The 
purpose of this study was to investigate the condition of the facet 
joints after lumbar discectomy.
Materials and Methods: $� WRWDO� RI� ���� SULPDU\� OXPEDU�
discectomy patients were enrolled in a prospective, single-arm, 
multi-national trial. Pre-operative and one year post-operative 
CTs were reviewed by an independent, blinded radiologist 
using a four-point scale (0 to 3) to grade facet joint osteoarthritis
�3DWKULD�HW�DO��������
Results: Matched pre- and post-operative CTs were available for 
���SDWLHQWV��������������SDWLHQWV�H[KLELWHG�IDFHW�GHJHQHUDWLRQ��
�GH¿QHG�DV�D�ZRUVH�IDFHW�MRLQW�JUDGH��DW�RQH�\HDU�SRVW�RS�UHODWLYH�
to pre-op in at least one of the facets of the index level. Of those 
H[KLELWLQJ� IDFHW� GHJHQHUDWLRQ�� ������ �������� H[KLELWHG� PLOG�
�JUDGH�����������������H[KLELWHG�PRGHUDWH��JUDGH�����DQG������
�������H[KLELWHG�VHYHUH�GHJHQHUDWLYH�GLVHDVH��JUDGH�����
Discussion: Evidence of facet degeneration was observed 
in a substantial percentage of primary discectomy patients at 
one-year post-op. Continued degeneration may contribute to 
the persistence of back or leg pain that has been reported in 
WKH� GLVFHFWRP\� SRSXODWLRQ� EH\RQG� �� \HDUV� SRVW�RS�� ������ RI�
SDWLHQWV� WUHDWHG� ZLWK� D� FRQVHUYDWLYH� GLVFHFWRP\� DQG� ���� RI�
patients treated with an aggressive discectomy (Watters and 
0F*LUW�� �������3HUKDSV� FRQWULEXWLQJ� WR� WKH� KLJKHU� LQFLGHQFH� RI�
persistent pain, aggressive discectomies are hypothesized to be 
more detrimental than limited to the load bearing ability of the 
intervertebral disc and may therefore result in greater facet joint 
degradation.
Conclusion: ���� RI� SDWLHQWV� UHFHLYLQJ� D� SULPDU\� GLVFHFWRP\�
exhibited increased facet degeneration at one year post-op. 
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CLINICAL OUTCOMES OF EXTREME LATERAL INTERBODY 
FUSION (XLIF) IN THE TREATMENT OF DEGENERATIVE 
CONDITIONS OF THE LUMBAR SPINE
Tohmeh A.G.
Northwest Orthopaedic Specialists, Spokane, USA

Introduction: Minimally invasive techniques for lumbar spine 
procedures continue to gain prevalence as both patients 
and surgeons aim to decrease morbidities associated with 
conventional, open procedures. The purpose of this study was to 
examine clinical outcomes of patients treated with the mini-open 
extreme lateral interbody fusion (XLIF) for degenerative spine 
conditions at a single institution in Spokane, WA.
Methods: 95 patients were treated for degenerative conditions 
RI�WKH�OXPEDU�VSLQH�ZLWK�;/,)��DQG������������ZHUH�DYDLODEOH�DW�
OHDVW����PRQWKV�SRVWRSHUDWLYH�IRU�IROORZ�XS�WKURXJK�D�SURVSHFWLYH�
registry.
0HDQ� DJH� ZDV� ����� \HDUV� ZLWK� D� %0,� RI� ����� DQG� ������ RI�
SDWLHQWV� ZHUH� PDOH�� ������ RI� SDWLHQWV� ZHUH� VPRNHUV�� ������

P482

MAARTENSSAFE, A COMPREHENSIVE ORTHOPAEDIC 
SURGICAL SAFETY CHECKLIST - IMPLEMENTATION 
IMPROVES SAFETY AND REDUCES INFECTIONS IN SPINE 
SURGERY
van Hooff M.L.1, Arts C.M.A.1, de Kleuver M.2, Swierstra B.A.2

1Dept. of Research Development & Education and 2Dept. of 
Orthopaedics, Sint Maartenskliniek, Nijmegen, The Netherlands

Introduction: A large number of preventable adverse events are 
encountered during hospital admission and in particular around 
surgical procedures. Checklists and continuous measurement on 
relevant indicators have been shown to be effective in surgery to 
prevent errors and adverse events. 
Aim: To prevent adverse events i.e. infections in spinal surgery.
Patients and Method: Inspired by the WHO Surgical Safety 
Checklist, the Amsterdam Surpass Checklist and the 
'XWFK� *XLGHOLQH� 3UHRSHUDWLYH� 3URFHVV� ZH� GHYHORSHG� WKH�
multidisciplinary MaartensSafe checklist that accompanies our 
orthopaedic patients during each step of the orthopaedic surgical 
pathway and is completed by different members of the team from 
admission to discharge. Before each transfer (ward > holding > 
RSHUDWLQJ�URRP�!�VXUJHU\��WLPH�RXW��!�3$&8�!�ZDUG�!�GLVFKDUJH��
a number of essential data is checked, followed by a clearance 
to proceed or a stop moment to correct missing data or even to 
cancel surgery. Moreover, along with the implementation of the 
checklist a software-package for continuous clinical monitoring 
on the OR was introduced. After successful introduction in 
knee and hip surgery the tools were implemented in spinal 
VXUJHU\��$VVHVVPHQW� SHULRG�� -DQXDU\�2FWREHU� ����� LQ� SDWLHQWV�
undergoing a decompression surgery with an implant. Main 
indicator: infection rate.
Results:� 2YHUDOO�� DIWHU� LQWURGXFWLRQ� GXULQJ� WKH� ¿UVW� ����
procedures i70 stop moments were encountered, diminishing to 
��SHU�����DIWHU������SURFHGXUHV��0RVW�VWRS�PRPHQWV�RFFXUUHG�LQ�
the pre-operative holding. Most frequent cause was incomplete 
paperwork/patient data. Most impressive was the improvement 
RI� DQWLELRWLF� SURSK\OD[LV�ZKLFK� VKRXOG� EH� JLYHQ� ������PLQXWHV�
EHIRUH� VXUJHU\� �¿JXUH��� VSLQH��� 'XULQJ� WKH� DVVHVVPHQW� SHULRG�
����SDWLHQWV�KDG�VSLQDO�VXUJHU\�ZLWK�DQ�LPSODQW��$IWHU�LQWURGXFWLRQ��
ZLWKLQ���PRQWKV�WKH�����WKUHVKROG��IRU�FRUUHFW�WLPLQJ�RI�DQWLELRWLF�
SURSK\OD[LV�ZDV�UHDFKHG��&RPSDULQJ�WKH� LQIHFWLRQ�UDWHV�RI�¿UVW�
��PRQWKV�������ZKHQ�DQWLELRWLF� WLPLQJ�ZDV�QRW�D�VWRS�PRPHQW�
EHIRUH�LQFLVLRQ��WR������D�UHGXFWLRQ�LQ�LQIHFWLRQ�UDWH�IURP���������
RI������WR���������RI������LV�VKRZQ��ZKLOVW�DOO�RWKHU�SDUDPHWHUV�
remained unchanged (OR team, antibiotic prophylaxis type, 
patient demographics).
Conclusions: The introduction of a surgical safety checklist and 
continuous measurement on important indicators is feasible in 
a specialized orthopaedic hospital and produces awareness for 
patient safety in employees and instant improvement of patient 
care, including a reduction in deep post-operative infections.

)LJXUH� ��� 3HUFHQWDJH� FRUUHFW� WLPLQJ� DQWLELRWLF� SURSK\OD[LV� LQ�
patients undergoing spinal surgery.
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and visualized the growth of living P. acnes in vivo that were 
never before possible. We have also proved that P. acnes 
FDXVH� WKH� EDFWHULDO� LQÀDPPDWLRQ� DQG� LQGXFHG� WKH� QHXWURSKLOV�
E\�,QÀDPPDWLRQ�SUREH��7R�RXU�NQRZOHGJH��WKLV�LV�WKH�¿UVW�UHSRUW�
showing the visualization of P. acnes�ZLWK�EDFWHULDO�LQÀDPPDWLRQ�
in the living animal. 
Conclusion: We report the successful visualization of growth of 
P. acnes in mouse osteomyelitis model by BI. This animal model 
can be used for experimental spinal infections including IAI to 
clarify pathophysiology of spinal infection by P. acnes.
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TWO-YEAR CLINICAL OUTCOMES IN 119 PATIENTS TREATED 
WITH A MINI-OPEN, 90° LATERAL, RETROPERITONEAL, 
TRANSPSOAS APPROACH FOR LUMBAR INTERBODY 
FUSION
Smith W.D. , Christian G.3, Serrano S.2

1Western Regional Center for Brain and Spine Surgery, Las 
Vegas; 2University Medical Center, Las Vegas; 3NNI Research 
Foundation, Las Vegas, USA 

Background: Recent trends towards less invasive techniques for 
lumbar fusion have resulted in the development of several mini-
open approaches which utilize conventional surgical techniques 
through small-incision exposures. The purpose of this study was 
to report long-term outcomes following extreme lateral interbody 
fusion (XLIF) for degenerative conditions of the lumbar spine.
Methods: Retrospective chart review of a consecutive series of 
patients treated at a single institution.
����SDWLHQWV�ZHUH�WUHDWHG�ZLWK�;/,)�EHWZHHQ������DQG������DQG�
ZHUH�IROORZHG�IRU�DW� OHDVW����PRQWKV��0HDQ�DJH�ZDV����\HDUV��
ZLWK�������IHPDOH��0HDQ�ERG\�PDVV�LQGH[�ZDV����DQG�EDVHOLQH�
FRPRUELGLWLHV�LQFOXGHG�VPRNLQJ����������FRURQDU\�DUWHU\�GLVHDVH�
��������DQG�SULRU�VSLQH�VXUJHU\�����������7KH�PDMRULW\�RI�FDVHV�
�������� ZHUH� VLQJOH�OHYHO� �UDQJH� ���� OHYHOV�� IURP� 7���7���
WR� /����� /��6�� ZDV� WUHDWHG� ZLWK� HLWKHU� D� SUHVDFUDO� DSSURDFK�
or with posterior or anterior lumbar interbody fusion (PLIF, 
$/,)��� 6XSSOHPHQWDO� ¿[DWLRQ� LQFOXGHG� SHGLFOH� VFUHZV� ���������
DQWHURODWHUDO�SODWLQJ����������RU�VWDQGDORQH����������
Results: 6LJQL¿FDQW� GHFUHDVHV� LQ� PHDQ� GLVDELOLW\�� ORZHU� EDFN�
pain and leg pain were seen at all time points postoperatively (all, 
S���������1DUFRWLF�PHGLFDWLRQ�XVH�GHFUHDVHG�VLJQL¿FDQWO\�IURP�
������SUHRSHUDWLYHO\�WR�������SRVWRSHUDWLYHO\��S��������3DWLHQW�
UHSRUWHG�VDWLVIDFWLRQ�ZDV�������RYHUDOO��������RQ�UHOLHI�RI�SDLQ��
DQG� ���� RI� SDWLHQWV� ZRXOG� XQGHUJR� WKH� VXUJHU\� DJDLQ� LI� WKHLU�
RXWFRPH� ZDV� NQRZQ� SUHRSHUDWLYHO\�� ���� RI� SDWLHQWV� VKRZHG�
VROLG�IXVLRQ�DW����PRQWKV��&RPSOLFDWLRQV�RFFXUUHG�LQ������������
RI�FDVHV�WKURXJK�WZR�\HDUV�SRVWRSHUDWLYH�ZLWK����RI�FDVHV�EHLQJ�
UHYLVHG�IRU�SVHXGRDUWKURVLV��;/,)�VSHFL¿F�FRPSOLFDWLRQV�LQFOXGHG�
one intra-operative anterior longitudinal ligament rupture, once 
FDVH�RI�LOHXV��DQG�WZR�G\VHWKHVLDV�ZKLFK�UHVROYHG�E\����PRQWKV�
postoperative.
Conclusion: The XLIF procedure for interbody fusion, in this 
VHULHV��SHUIRUPHG�FRPSDUDEO\�DW����PRQWKV�SRVWRSHUDWLYHO\�RQ�
reported complications, outcomes, satisfaction and fusion as 
conventional approaches, with shorter mean operative time and 
less blood loss.

KDG�GLDEHWHV�PHOOLWXV��������KDG�FRURQDU\�DUWHU\�GLVHDVH��DQG�
������KDG�SULRU�VSLQH�VXUJHU\��0HDQ�QXPEHU�RI� OHYHOV� WUHDWHG�
IRU� OXPEDU� GHJHQHUDWLYH� FRQGLWLRQV� ZDV� ���� �UDQJH� ������ PRVW�
FRPPRQO\�DW� /���� ���������6XSSOHPHQWDO� LQWHUQDO� ¿[DWLRQ�ZDV�
used in all but one case.
Results: Mean OR time was 93.3 minutes, blood loss (EBL) 
ZDV����P/DQG�OHQJWK�RI�KRVSLWDO�VWD\��/26��ZDV�����GD\V��1R�
intraoperative complications were observed. Mild thigh pain 
DQG�RU�ZHDNQHVV�RFFXUUHG�LQ����������SDWLHQWV��ZLWK�V\PSWRPV�
UHVROYLQJ� ZLWKRXW� DGGLWLRQDO� LQWHUYHQWLRQ�� 7ZR� ������� SDWLHQWV�
experienced vertebral body fractures with XLIF and lateral plating 
LQ�FRPSOH[� LQGLFDWLRQV��$6'��VSRQG\OROLVWKHVLV��RQH�ZKLFK�ZDV�
stable and fused without intervention, the other which required 
reoperation with posterior instrumentation. Both patients had 
multiple prior, adjacent, instrumented spine surgeries. One 
�������SDWLHQW�XQGHUZHQW�D�VHFRQG�IXVLRQ�IRU�DGMDFHQW�VHJPHQW�
degeneration at two years postoperative.
All outcome variables were measured preoperatively to last 
IROORZ�XS�� 9$6� EDFN� SDLQ� LPSURYHG� ������ OHJ� SDLQ� LPSURYHG�
�������2',�LPSURYHG��������DQG�TXDOLW\�RI�OLIH��6)�����LPSURYHG�
�������$W� ODVW� IROORZ�XS�� ���� RI� SDWLHQWV�ZHUH� ³VRPHZKDW´� RU�
³YHU\´�VDWLV¿HG�ZLWK�WKHLU�RXWFRPH�DQG�WKH�VDPH�QXPEHU�ZRXOG�
undergo the procedure again if their outcome had been known.
Conclusions: Carefully selected patients with degenerative 
conditions of the lumbar spine can be treated safely and 
effectively with XLIF. Outcome measures are substantially 
equivalent to reports of conventional approaches for anterior or 
posterior interbody fusion, with less ORT, EBL, LOS and fewer 
complications.
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A SUCCESSFUL VISUALIZATION OF GROWTH OF 
PROPIONIBACTERIUM ACNES IN MOUSE INFECTION 
MODEL BY BIO-IMAGING
Shiono Y.1, Ishii K.1, Nagai S.2,3, Kuramoto T.1, Yoshioka K.1,
Ishihama H.1, Funao H.1, Sasaki A.4, Okada Y.4, Chiba K.1,
Koyasu S.2, Toyama Y.1, Matsumoto M.1

1Dept. of Orthopaedic Surgery, School of Medicine, Keio 
University, Tokyo; 2Dept. of Microbiology and Immunology, 
School of Medicine, Keio University, Tokyo; 3Core Research for 

 4Dept. of Pathology, 
School of Medicine, Keio University, Tokyo, Japan

Introduction/Aim: Implant-associated infection (IAI) is a serious 
complication of spinal fusion surgery. Recently, we have reported 
that Propionibacterium Acnes (P. acnes���DQ�DQDHURELF�ÀRUD��ZDV�
GHWHFWHG� LQ� WKH� LQWUDRSHUDWLYH�VSHFLPHQV� IURP����RI����SDWLHQWV�
underwent the scoliosis surgery even though no symptoms of 
infection were observed (Spine ������� 2WKHU� VWXGLHV� VKRZHG�
that P. acnes� IRUP�D�EDFWHULDO�ELR¿OP�RQ�WKH�LPSODQW��UHVXOWLQJ�LQ�
development of IAI. However, little is known about the kinetics of P. 
acnes in vivo. We have visualized P. acnes by in vivo bio-imaging 
(BI) to clarify whether it causes the infection in the mice model.
Materials and Methods: In the model of osteomyelitis simulating 
the pyogenic spondylitis, P acnes ��×��6�&)8��ZHUH�LQRFXODWHG�
into the femur of the BALB/c adult male mouse. Three days after 
WKH� LQRFXODWLRQ�� ���mO� RI� ÀXRUHVFHQW� EDFWHULDO� GHWHFWLRQ� SUREH�
�&DOLSHU�� ZDV� LQMHFWHG� LQWUDYHQRXVO\�� 7KH� ,QÀDPPDWLRQ� SUREH�
(Caliper), which enabled tracking of the neutrophils, was also 
administered to the animals. Then kinetics of P acnes was 
observed using IVIS® (Caliper).
Results: In the osteomyelitis model, the bacterial signal from 
P. acnes� ZDV� FOHDUO\� LGHQWL¿HG� LQ� WKH� IHPXU� DW� WKH� QH[W� GD\
of the bacterial probe administration and was maintained for 
approximately 7 days. The signal from neutrophils was also 
VSHFL¿FDOO\�GHWHFWHG�DURXQG�WKH�EDFWHULDO�VLJQDO�LQ�WKH�IHPXU�RI�WKH�
VDPH�DQLPDO�LPPHGLDWHO\�DIWHU�LQMHFWLRQ�RI�WKH�,QÀDPPDWLRQ�SUREH�
Discussion: In the present study, we have successfully cultured 
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at 35 and 90 days. At the end of each time point, the animals 
ZHUH�VDFUL¿FHG�DQG�VSLQHV�ZHUH�KDUYHVWHG�IRU�UHPRYDO�RI�VFUHZV�
or histological evaluation. Outcome measures were clinical and 
radiographic data, specimen’s histology and screw removal.
Results: Successful deployment of the expandable screws was 
achieved in all implanted devices using an active mechanism. 
Histological analysis demonstrated osteointegration of the screw 
in all surfaces of the expandable portion from the 35-day time 
point onward. The average amount of bone ingrowth inside 
the expandable area was elevated with each consecutive time 
point, showing maturation of bone matrix from woven to lamellar 
osteonal bone over time. Removal of expandable screws 
was achieved for all screws due to an active undeployment 
mechanism allowing retrieval through the pedicle. 
Discussion and Conclusion: $�ORQJ�WHUP�ELRORJLFDO�¿[DWLRQ�GXH�
to incremental osteointegration and bone ingrowth inside the 
expandable area was demonstrated providing a progressively 
UREXVW�¿[DWLRQ�RI�WKH�VFUHZ�ZLWKLQ�WKH�YHUWHEUDO�ERG\��(QKDQFHG�
initial and long term construct stability using expandable screws 
may increase the likelihood of fusion. Such characteristics and 
the ability to undeploy and removal make this new system 
suitable for clinical use in irregular bone density.
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ANALYSIS OF SAGITTAL PLANE PARAMETERS 
FOLLOWING DEFORMITY CORRECTION IN SCHEUERMANN 
KYPHOSIS USING ‘100% METAL DENSITY’ POSTERIOR 
SEGMENTAL SCREW FIXATION
Clamp J., Boreham B., Hammett T., Mehdian H.
The Centre for Spinal Studies and Surgery, Queens Medical 
Centre, Nottingham University Hospital, Nottingham, UK

Introduction: Scheuermann kyphosis is a common cause of 
sagittal plane deformity. Patients commonly present with back 
SDLQ�DQG�GLVVDWLVIDFWLRQ�ZLWK�DSSHDUDQFH��'LDJQRVLV�LV�HVWDEOLVKHG�
with plain radiographs demonstrating an exaggerated thoracic 
kyphosis and typical radiographic characteristics. Absolute 
indications for surgical intervention are rare.  The exception is 
WKH� XQXVXDO� RFFXUUHQFH� RI� SURJUHVVLYH� QHXURORJLFDO� GH¿FLW��
Thoracic back pain and, to a lesser extent cosmesis, are the 
usual indications for surgery. A multitude of surgical methods can 
be employed to correct the deformity. Most commonly, posterior 
SHGLFOH� VFUHZ� ¿[DWLRQ� LV� WKH� SUHIHUUHG� PHWKRG� RI� FRUUHFWLRQ��
SUHFHGHG�E\�DQWHULRU�UHOHDVH�LI�EHQGLQJ�¿OPV�LQGLFDWH�D�VWXII�FXUYH�
Aim: To evaluate the effect on sagittal parameters of corrective 
surgery for sagittal plane deformity in Scheuermann kyphosis, 
XVLQJ�SRVWHULRU�VHJPHQWDO�VFUHZ�¿[DWLRQ
Patients and Methods: We evaluated immediate pre-operative 
and post-operative radiographs of a consecutive series of 
SDWLHQWV��Q ����WUHDWHG�RSHUDWLYHO\�E\�WKH�VHQLRU�DXWKRU��,Q�HDFK�
case, treatment comprised posterior-only bilateral pedicle screw 
¿[DWLRQ�DW�DOO�OHYHOV�ZLWKLQ�WKH�DUHD�IXVHG�FUHDWLQJ�D������PHWDO�
density construct.
Results: 7KH�DYHUDJH�SUH�RSHUDWLYH� WKRUDFLF�N\SKRVLV�ZDV�����
�UDQJH�����������/XPEDU� ORUGRVLV��//��ZDV������UDQJH�����������
3RVW�RSHUDWLYHO\� WKH�DYHUDJH�WKRUDFLF�N\SKRVLV� LPSURYHG�WR�����
�UDQJH�����������/XPEDU� ORUGRVLV� UHGXFHG� WR�DQ�DYHUDJH�RI�����
(range 30°-59°). Post-operative sagittal balance was normal in 9 
SDWLHQWV��D�VLQJOH�SDWLHQW�KDG���PP�SRVLWLYH�VDJLWWDO�DOLJQPHQW��
Pelvic tilt and cervical lordosis remained unchanged. No 
VLJQL¿FDQW�FRPSOLFDWLRQV�ZHUH�LGHQWL¿HG���
Conclusion: Increased lumbar lordosis is the principal 
compensatory mechanism in maintaining sagittal balance in 
Scheuermann’s Kyphosis. Pelvic retroversion is not affected 
in these patients. Following corrective surgery, LL returned to 
normal in our patients. A good correction is safely achieved with 
µ�����PHWDO� GHQVLW\¶� VHJPHQWDO�VFUHZ�FRQVWUXFWV� YLD�SRVWHULRU�
only surgery. 
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PYOGENIC SPONDYLODISCITIS: A RETROSPECTIVE 
STUDY IN A TERTIARY CARE CENTRE
Ramachandran K.K.
Dept. of Orthopaedics, Amrita Institute of Medical Sciences, India

Introduction: Infection of the spinal column is rare and often 
recognized and treated too late. Spondylodiscitis is infection of 
the intervertebral disc by pathogen with secondary infection of 
neighboring vertebral bodies. Presentation can be vague and 
highly variable but usually includes back pain and fever and it is 
often recognized and treated too late.
Objective: To analyze the bacteriology, pathologic entities, 
complications and results of pyogenic discitis patients treated in a 
tertiary care referral center (Amrita Institute of Medical Sciences, 
.RFKL��E\�¿OH�UHYLHZ��
Materials and Methods:�7RWDO�RI����SDWLHQWV�ZHUH� LQFOXGHG� LQ�
WKH�VWXG\�ZLWK�WKH�UDQJH�RI�DJH�IURP����WR����\HDUV�DQG�PHDQ�
age being 50.33 years, male female ration being. All the cases 
ZHUH�FRQ¿UPHG�RI�KDYLQJ�S\RJHQLF�GLVFLWLV�E\�SXV�FXOWXUH�UHSRUW��
histopathological examination. Mean follow-up period was 9.6 
PRQWKV��ZLWK�D� UDQJH� IURP��� WR����PRQWKV��)LYH�SDWLHQWV�ZHUH�
SUHVHQWHG�ZLWK� QHXURORJLFDO� GH¿FLWV� DQG� ��� SDWLHQWV� KDG� RWKHU�
co-morbidities like diabetes mellitus, renal failure, COPE, heart 
diseases, malignancies. 
Results: Lumbar spine was the most frequent site of pyogenic 
GLVFLWLV�����FDVHV�����������7KH�PRVW�FRPPRQ�EDFWHULD�LVRODWHG�
ZDV�6�DXUHXV�����FDVHV����������IROORZHG�E\�(�FROL� ���FDVHV��
�������� .OHEVHLOD� SQHXRPRQDH� ��� FDVHV�� ������� )LYH� FDVHV�
��������� KDG� SUHYLRXV� RSHUDWLRQ� LQ� WKH� VSLQDO� OHYHO� DQG� WKUHH�
�������� FDVHV� KDG� KLVWRU\� RI� SUHYLRXV� YHUWHEUDO� IUDFWXUHV��
'HEULGHPHQW�DQG�SRVWHULRU� OXPEDU� LQWHUERG\� IXVLRQ� �3/,)��ZDV�
GRQH�LQ����FDVHV����������WUDQVIRUDPLQDO�OXPEDU�LQWHUERG\�IXVLRQ�
ZDV�GRQH�LQ���FDVHV�����������DQWHULRU�FHUYLFDO�GLVVHFWRP\�DQG�
IXVLRQ� ZDV� GRQH� LQ� �� FDVHV� ��������� DQG�$/,)� ZDV� GRQH� LQ�
�FDVHV�����������
Conclusion:�3\RJHQLF�'LVFLWLV�LV�SUHYDOHQW�LQ�SHUVRQV�DVVRFLDWHG�
ZLWK�RWKHU�GLVHDVH�RIWHQ�PDNLQJ�LW�GLI¿FXOW�WR�GLDJQRVH�DQG�WUHDW�
HDUOLHU�� 'HEULGHPHQW� DQG� VWDELOL]DWLRQ� ZLWK� LQVWUXPHQWDWLRQ� LV�
effective and safe in patients who had pyogenic discitis.
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PROGRESSIVE ENHANCED BONE FIXATION WITH NOVEL
TITANIUM EXPANDABLE PEDICLE SCREWS IN A SIX-
MONTH SHEEP FUSION MODEL
Levy M.M.¹, Keynan O.², Popper O.³
¹Dept. of Biomedical Engineering, Technion IIT, Haifa; ²Dept. of 

Regulatory, Expanding Orthopaedics, Or Akiva, Israel

Introduction: Increased stability of pedicle screw constructs 
is vital to enhance probabilities of spinal fusion, particularly in 
elderly population, revision cases and patients with compromised 
bone quality. Evaluation of a new expandable pedicle screw in 
FDGDYHUV� VKRZHG� LPPHGLDWH� ¿[DWLRQ�� GXH� WR� LQFUHDVHG�PHWDO�
bone surface area with better pullout strength. This in-vivo study 
was designed to evaluate long term osteointegration and bone 
ingrowth inside the expandable area using a lumbar spine fusion 
PRGHO�RQ����PDWXUH�6XIIRON�VKHHS�
Materials and Methods: ([SDQGDEOH� ����� PP� VFUHZV�
comprising a threaded section in the pedicle and a 4-wing 
expandable portion in the vertebral body were compared to 
standard Ø5.5 mm pedicle screws (control). In each spine 6 
screws were inserted through a trans-pedicle approach, one per 
YHUWHEUD��LQ���IXVLRQ�SDLUV����SDLU�FRQWUROV�DQG���SDLUV�H[SDQGDEOH�
screws) connected with rods, without disc removal or bone graft. 
$QLPDOV�ZHUH�NHSW�XS�WR�����GD\V��,QWHUPHGLDWH�WLPH�SRLQWV�ZHUH�
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Methods: Eight cases of thoracolumbar spine fractures were 
reviewed and scored using TLICS by eight evaluators: intern 
�Q ����MXQLRU�OHYHO�RUWKRSHGLF�UHVLGHQW��Q ����VHQLRU�OHYHO�UHVLGHQW�
�Q ����VSLQH�VXUJHRQ��Q ����(DFK�SDUWLFLSDQW�HYDOXDWHG�WKH�VDPH�
cases on three different occasions. Statistical analysis with 
,QWUDFODVV�&RUUHODWLRQ�&RHI¿FLHQW��,&&��ZDV�FDOFXODWHG�DVVHVVLQJ�
WKH�LQWHU��DQG�LQWUD�REVHUYHU�UHOLDELOLW\�RI�WKH�7/,&6�FODVVL¿FDWLRQ�
Results: Interobserver reliability yielded moderate to excellent 
agreement between evaluators in all three rounds of testing. 
Neurologic injury produced the highest ICC values, ranging from 
������ WR� ������� )UDFWXUH�PRUSKRORJ\� GHPRQVWUDWHG� WKH� ORZHVW�
interobserver ICC scores with moderate agreement of 0.449 and 
�������
Intraobserver ICC scores improved with increasing levels of 
training. The intern evaluators recorded the lowest intraobserver 
ICC values, while the staff surgeon scored the highest. Staff 
VXUJHRQ� ,&&� YDOXHV� DOO� UDQNHG� DERYH� ������ IRU� H[FHOOHQW�
intraobserver agreement. Fracture morphology produced the 
ORZHVW� LQWUDREVHUYHU� ,&&� YDOXHV�� UDQJLQJ� ������ WR� ������� 7KH�
total severity score yielded the highest intraobserver ICC values 
RI�������WR�������IRU�LQWHUQV�WKURXJK�VHQLRU�UHVLGHQWV�
Conclusions: The use of TLICS demonstrated moderate to 
excellent intra- and inter-observer reliability among all training 
levels. Clinical knowledge has a direct affect on the reliability and 
effectiveness of TLICS as demonstrated by improved ICC scores 
in higher training levels. The results of this study suggest that 
the TLICS scheme is a reliable way to successfully communicate 
thoracolumbar injury information. 
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THE SEDIMENTATION SIGN FOR THE DIFFERENTIAL 
DIAGNOSIS OF SPINAL STENOSIS
Macedo L.G., Battié M.C., Wang Y.
Faculty of Rehabilitation Medicine, University of Alberta, 
Edmonton, Canada

Introduction/Aim: Recently, a new test using MRI, the 
sedimentation sign, was introduced to aid in the diagnosis of 
lumbar spinal stenosis (LSS).  It was reported that all patients 
ZLWK�/66�ZLWK�GHFUHDVHG�ZDONLQJ�DELOLW\������P��DQG�GXUDO�VDF�
FURVV�VHFWLRQDO� DUHD� �'6&$�� OHVV� WKDQ� ��PP� had a positive 
VHGLPHQWDWLRQ�VLJQ��ZKLOH�����RI�SDWLHQWV�ZLWK�QRQ�VSHFL¿F�ORZ�
EDFN�SDLQ�DQG�'6&$�JUHDWHU�WKDQ�����PP� had a negative sign. 
The objective of this study was to further evaluate the diagnostic 
value of the sedimentation sign by evaluating its performance 
on the differential diagnosis of patients with LSS and other 
conditions with similar clinical presentation for whom the sign 
might be used in clinical practice.
Materials and Methods: Sixty patients clinically diagnosed with 
FHQWUDO�RU�FRPELQHG�/66�����ZLWK� ODWHUDO�/66�RQO\�DQG����ZLWK�
disc herniation with unilateral radiculopathy were included. The 
sedimentation sign was assessed by two observers who were 
blinded to clinical diagnosis. Positive sign frequency, sensitivity 
DQG� VSHFL¿FLW\�ZHUH� FDOFXODWHG��$� VHQVLWLYLW\� DQDO\VLV� LQFOXGLQJ�
RQO\�SDWLHQWV�ZLWK�GHFUHDVHG�ZDONLQJ�DELOLW\�DQG�'6&$����PP�

was also performed. 
Results: 7KH� UHVXOWV� GHPRQVWUDWHG� WKDW� ��� RI� SDWLHQWV� ZLWK�
GLVF�KHUQLDWLRQ������ZLWK�ODWHUDO�VWHQRVLV�DQG�����ZLWK�FHQWUDO�
combined stenosis had a positive sedimentation sign. Sensitivity 
in identifying those with LSS in this clinically relevant sample 
ZLWK�EDFN�DQG�OHJ�V\PSWRPV�ZDV������VSHFL¿FLW\�ZDV������7KH�
VHQVLWLYLW\� LQFUHDVHG� WR� ���� ZKHQ� WKH� DQDO\VLV� LQFOXGHG� RQO\�
patients with similar characteristics of those from the original 
VWXG\��Q �����
Discussion: The sedimentation sign was found to have limited 
differential diagnostic value for those with central LSS and other 
spinal disorders with similar clinical presentations. The test 
performed better in a more severely affected group.  However, 
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PEAK EXPIRATORY PRESSURE & BLOOD PRESSURE ARE
ASSOCIATED WITH BLOOD LOSS AND TRANSFUSION IN
LUMBAR SURGERY
Goginemi H.C., Young E., Bajwa N., Ahn N.U., Ahn C.
Dept. of Orthopedic Surgery, University Hospitals Case Medical 
Center, Cleveland, USA

Introduction: Increased intraabdominal pressure is theorized 
to increased blood loss and need for transfusion in patients 
undergoing lumbar spinal surgery. The purpose of this study 
was to determine if data collected during surgery on the 
peak expiratory pressure (PEEP), which is associated with 
intraabdominal pressure, will have any effect on blood loss and 
transfusion requirements. Additional data on the intraoperative 
blood pressure of the patient was also analyzed.
Methods: We retrospectively reviewed the records of 490 
consecutive subjects who had undergone lumbar decompression 
with or without fusion and instrumentation. Patients with 
underlying coagulopathies or neoplastic disease were excluded 
from this study. Age, sex, intraoperative blood loss, transfusion 
requirements, number of levels decompressed, fused and 
instrumentation were recorded.  Average PEEP, systolic blood 
pressure as well as maximum systolic and mean blood pressures 
were also recorded. Stepwise linear and log regression was 
used to determine associations between the airway and blood 
pressure data and blood loss and transfusion requirements while 
correcting for the above confounders. ANOVA analysis was used 
to determine individual comparisons. 
Results: Linear regression determined that blood loss was 
positively associated with the intraoperative average systolic 
�S������� DQG� PHDQ� EORRG� SUHVVXUH� �S������� RI� WKH� SDWLHQW��
Log regression determined that intraoperative transfusion was 
SRVLWLYHO\�DVVRFLDWHG�ZLWK� WKH�DYHUDJH�3((3� �S�������DQG� WKH�
PD[LPXP� V\VWROLF� EORRG� SUHVVXUH� �S�������� $129$� DQDO\VLV�
demonstrated that increased maximum systolic blood pressure 
ZDV� DVVRFLDWHG� ZLWK� WUDQVIXVLRQ� SHU� GHFRPSUHVVHG� ����� YV�
���� PP+J�� S�������� IXVHG� ����� YV� ���� PP+J�� S������� DQG�
LQVWUXPHQWHG�OHYHO������YV�����PP+J��S��������
Discussion and Conclusions: This study demonstrates that 
increased PEEP of the patient is associated with increased 
transfusion requirements in patients undergoing lumbar surgery. 
Similarly, increased intraoperative blood pressures are associated 
with increased blood loss and transfusion requirements in these 
patients. Methods to reduce PEEP and blood pressure may be 
EHQH¿FLDO� LQ� KHOSLQJ� SDWLHQWV� DYRLG� H[FHVVLYH� EORRG� ORVV� DQG�
transfusions and the associated complications. 
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THE RELIABILITY OF THE THORACOLUMBAR INJURY 
CLASSIFICATION AND SEVERITY SCORE AMOUNG 
ORTHOPEDIC SURGEONS AT DIFFERENT LEVELS OF 
TRAINING
Bevevino A.B., Lehman R.A., Kang D.G., Cody J., Bharmal H., 
Jones P.
Dept. of Orthopedics, Walter Reed National Military Medical 
Center, Bethesda, USA

Introduction: 'HVSLWH� LQFUHDVHG� XVH� RI� 7KRUDFROXPEDU� ,QMXU\�
&ODVVL¿FDWLRQ�DQG�6HYHULW\�6FRUH��7/,&6���LW�KDV�QRW�\HW�JDLQHG�
universal acceptance. The most inexperienced orthopedic 
surgeon often performs the initial evaluation of a patient with 
thoracolumbar spine trauma, and relaying reliable information 
WR�6WDII�VSLQH�VXUJHRQV�LV�LPSHUDWLYH�IRU�HI¿FLHQW�FDUH�DQG�LQLWLDO�
treatment decision-making. Our objective was to examine the 
reliability of TLICS between orthopedic physicians from intern to 
staff level surgeons.

ISSLS



WWW.SPINEWEEK2012.COM356

P494

POST-OPERATIVE SENSORY CHANGES FOLLOWING 
THE MINIMALLY INVASIVE LATERAL RETROPERITONEAL 
TRANSPSOAS LUMBAR INTERBODY FUSION
Le T.V., Burkett C.J., Uribe J.S.
Dept. of Neurosurgery and Brain Repair, University of South 
Florida, Tampa, USA

Introduction: The lateral retroperitoneal transpsoas minimally 
invasive lumbar interbody fusion (MIS LIF) is an alternative 
to traditional open methods for lumbar interbody fusion. The 
anatomy encountered by the surgeon includes the psoas 
muscle, which has the lumbar plexus embedded in it. Because of 
the proximity of the lumbar plexus and its associated motor and 
sensory nerves, transient post-operative numbness can result. 
Materials and Methods: This is an IRB-approved retrospective 
DQDO\VLV� RI� ��� SDWLHQWV� XQGHUJRLQJ� WKH� ;/,)�� RYHU� D� WKUHH�
\HDU�SHULRG��$OO�SDWLHQWV�KDG�WKH�SURFHGXUH�SHUIRUPHG�DW�/��/���
included constructs ranging from one to four levels. All operations 
were conducted by a single surgeon.
Results: 7KHUH�ZHUH����PDOHV�DQG����IHPDOHV��7KH�DJJUHJDWH�
UDWH�RI�VHQVRU\�GH¿FLWV�ZDV� IRXQG� WR�EH���������7KHUH�ZDV�D�
decreasing rate of post-operative numbness for each year with 
�������������DQG��������QXPEQHVV�IRU�������������DQG�������
UHVSHFWLYHO\�� 6HQVDWLRQ� ZDV� OLNHO\� WR� UHWXUQ� ZLWKLQ� WKH� ¿UVW� VL[�
months, with lower chances after six months. There was no 
correlation with construct length. The chance of developing post-
operative numbness was increased if the construct included L4/5.
Discussion: Post-operative numbness following the MIS LIF can 
occur. The true rate of occurrence is unclear. Multiple studies by 
various authors have described the rates of “thigh complications” 
inconsistently. The rate of post-operative numbness over a three-
year span was found to be comparable to published reports. 
Interestingly, the rate was lowest during the last year.  
Conclusions: The rate of post-operative transient numbness 
KDV� GHFUHDVHG� RYHU� D� WKUHH�\HDU� SHULRG� WR� D� UDWH� RI� ��������
This may be related to the learning curve associated with the 
MIS LIF. In addition, it is important to realize that the inclusion of 
L4/5 in any construct, long or short, may increase the likelihood 
RI�GHYHORSLQJ�D�SRVW�RSHUDWLYH�VHQVRU\�GH¿FLW��PRVW�RI�ZKLFK�LV�
transient.

P495

SUBSIDENCE OF PEEK INTERVERTEBRAL CAGES IN 
THE MINIMALLY INVASIVE LATERAL RETROPERITONEAL 
TRANSPSOAS LUMBAR INTERBODY FUSION
Le T.V., Uribe J.S.
Dept. of Neurosurgery and Brain Repair, University of South 
Florida, Tampa, Florida, USA

Introduction: PEEK intervertebral cages of different lengths, 
ZLGWKV�� DQG� KHLJKWV� ¿OOHG� ZLWK� YDULRXV� DOORJUDIW� W\SHV� DUH�
commonly used as spacers in lumbar fusions. Subsidence is a 
potential complication. To date, there are no published reports 
VSHFL¿FDOO\� DGGUHVVLQJ� VXEVLGHQFH� DV� LW� UHODWHV� WR� D� VHULHV� RI�
patients undergoing MIS lateral retroperitoneal transpsoas 
lumbar interbody fusion. 
Materials and Methods: An IRB-approved, retrospective review 
RI� D� SURVSHFWLYHO\� FROOHFWHG� GDWDEDVH� ZDV� FRQGXFWHG�� ����
FRQVHFXWLYH�SDWLHQWV�ZKR�XQGHUZHQW�WKLV�SURFHGXUH�EHWZHHQ�/��
and L5 over a two-year period were included. All patients had 
7�VFRUHV���������3RVW�RSHUDWLYH�UDGLRJUDSKV�GXULQJ�URXWLQH�IROORZ�
XSV�ZHUH�UHYLHZHG�IRU�VXEVLGHQFH��GH¿QHG�DV�DQ\�YLRODWLRQ�RI�WKH�
vertebral endplate. 
Results: 5DGLRJUDSKLF�VXEVLGHQFH�RFFXUUHG�LQ�����������������
ZKLOH�FOLQLFDO�VXEVLGHQFH�RFFXUUHG�LQ�������6XEVLGHQFH�RFFXUUHG�
LQ� ����� ��������� RI� OHYHOV� IXVHG�� &RQVWUXFW� OHQJWK� KDG� D�

the diagnosis of LSS is likely to be clearest in this group with 
severe neurogenic claudication and substantial central canal 
narrowing, as judged using standard clinical methods. 
Conclusion: The sedimentation sign is unlikely to provide 
diagnostic value for LSS above currently used diagnostic 
practices.
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PRE-OPERATIVE ACTIVITY LEVELS DO NOT CORRELATE
WITH SELF-REPORTED HRQL SCORES IN PATIENTS WITH
DEGENERATIVE LUMBAR CONDITIONS
Wustrack R., Berven S., Deviren V. Tay B, Hu S., Burch S.
Dept. of Orthopedics, University of California, San Francisco, 
USA

Background:� 7KH� &'&� DQG� $PHULFDQ� +HDUW� $VVRFLDWLRQ�
recommend 30 minutes of moderate to vigorous activity (MVPA) 
DW� OHDVW� �� GD\V� SHU� ZHHN� WR� LPSURYH� FDUGLRYDVFXODU� ¿WQHVV�
and reduce overall mortality�. Many patients with lumbar spine 
disorders complain of reduced activity levels due to chronic 
back pain. Thus, improved activity becomes a desired outcome 
following surgery. 
Purpose: To quantify activity levels in a population with lumbar 
VSLQH� GLVRUGHUV� XVLQJ� DFFHOHURPHWU\�� 7KH� K\SRWKHVHV� ZHUH� ���
Patients with lumbar spine disorders have a low level of activity 
DQG����$FWLYLW\�OHYHOV�DQG�SDWLHQW�UHSRUWHG�+54/�VFRUHV�FRUUHODWH�
in this population.
Methods: Adults with lumbar spine disorders scheduled for 
surgical treatment were enrolled in this study. Participants wore 
DQ� DFFHOHURPHWHU� IRU� ��� KRXUV� GDLO\�� WKUHH� FRQVHFXWLYH� GD\V�
SULRU� WR� WKHLU�VFKHGXOHG�VXUJHU\��7KH�2VZHVWU\�'LVDELOLW\� ,QGH[�
�2',��� WKH�6)����3K\VLFDO� &RPSRQHQW� 6XPPDU\�6FRUH� �3&6��
DQG� WKH�(XUR4XDO��'�TXHVWLRQQDLUH� �(4��'��ZHUH�FROOHFWHG�DW�
enrollment. The average minutes per day spent in MVPA was 
determined and correlated to each of the outcome scores using 
WKH�6SHDUPDQ�5DQN�&RUUHODWLRQ�FRHI¿FLHQW��
Results:����SDWLHQWV�ZLWK�DQ�DYHUDJH�DJH�RI������KDG�FRPSOHWH�
GDWD��7KH�DYHUDJH�WLPH�VSHQW�LQ�093$�ZDV�����PLQ�GD\��5DQJH�
��������6'�������PHGLDQ�������7KH�DYHUDJH�2',��6)����3&6��DQG�
(4��'�VFRUHV�ZHUH��������������DQG������UHVSHFWLYHO\��7KHUH�ZDV�
QR�FRUUHODWLRQ�EHWZHHQ�DFWLYLW\�DQG�2',��UKR �������S ������6)�
����UKR �������S ������RU�(4��'��UKR ������S ���������SDWLHQWV�
KDG�D�SULPDU\�GLDJQRVLV�RI�OXPEDU�VSLQDO�VWHQRVLV��/66��DQG����
patients had other degenerative conditions. Patients with LSS 
SDUWLFLSDWHG�LQ�OHVV�093$������PLQ�GD\�FRPSDUHG�WR����PLQ�GD\��
7KLV�ZDV�VLJQL¿FDQW��S �������7KHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH��
however, in HRQL scores. When compared by subgroup, there 
was still no correlation between HRQL scores and MVPA.
Conclusion: There was no correlation between HRQL scores 
and activity levels measured by accelerometry. The majority of 
WKLV�SRSXODWLRQ�RQO\�DFKLHYHG�����RI�WKH�UHFRPPHQGHG�DPRXQW�
RI�093$��3K\VLFDO�¿WQHVV�VKRXOG�EH�DGGUHVVHG�SULRU�WR�VXUJHU\�
and targeted during rehabilitation.

Disclosure of Research Assistance: This research was made possible 
E\� WKH�25()�5HVLGHQW�5HVHDUFK�*UDQW�DQG� WKH�8&6)�&76,�5HVLGHQW�
Research Grant

Reference:
��� $&7,9,7<��'���3K\VLFDO�$FWLYLW\�DQG�3XEOLF�+HDOWK��$�5HFRPPHQGDWLRQ�
IURP�WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�DQG�WKH�$PHULFDQ�
College of Sports Medicine. JAMA, �������������������
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RACIAL DIFFERENCES IN LUMBAR SPINOUS PROCESS 
ANATOMY RELEVANT TO INTERSPINOUS PROCESS 
SPACER SURGERY
Shaw J.D.1, Kim D.H.2, Shaw D.L. 3, Li L. 4, Cooperman D.R.1,
Eubanks J.D.1

1Dept. of Orthopaedic Surgery, Case Western Reserve School 
of Medicine, Cleveland; 2Dept. of Orthopaedic Surgery, New 
England Baptist Hospital, Boston; 3Dept. of Chemistry, Middlebury 
College, Middlebury; 4Division of Research, New England Baptist 
Hospital, Boston, USA 

Introduction: The popularity of interspinous process devices 
in spinal surgery has been diminished by inconsistent early 
results and increasing failure rates with longer-term follow-up.  
'HYHORSPHQW�RI�¿UVW�JHQHUDWLRQ�LPSODQWV�ZDV�OLNHO\�KDPSHUHG�E\�
a relative paucity of high quality population-based anatomic data 
regarding the human lumbar spinous process.
Materials and Methods: 7KLV� VWXG\� XWLOL]HG� ������ FDGDYHULF�
OXPEDU� YHUWHEUDH� IURP� ���� KXPDQ� OXPEDU� VSLQHV� DW� WKH�
Hamann-Todd Human Osteological Collection, Cleveland, 
2KLR��6DPSOHV�ZHUH�HYHQO\�GLVWULEXWHG�EHWZHHQ�DJHV���� WR����
years. Each vertebra was photographed and measured digitally. 
'LUHFW�PHDVXUHPHQWV�ZHUH�PDGH�ZLWK�UHVSHFW�WR�SRVLWLRQLQJ�DQ�
interspinous process device between adjacent spinous processes 
and included effective spinous process length, angulation, and 
spinous process morphology. Height, sex, race and age were 
also recorded and analyzed.
Results: 7KHUH� ZDV� VLJQL¿FDQW� DQDWRPLF� YDULDQFH� EHWZHHQ�
African American and Caucasian populations. Average spinous 
process slope was smaller in the Caucasian population (e.g. L4 
�����c������ YV�� �����c������ S���������� DQG� DYHUDJH� VSLQRXV�
SURFHVV� HIIHFWLYH� OHQJWK� ZDV� JUHDWHU� �H�J�� /�� �����������
YV�� ����������� S���������� 'LIIHUHQFHV� LQ� VSLQRXV� SURFHVV�
morphology were also noted at the L4 and L5 levels. African-
American specimens were more likely to have convex as 
RSSRVHG� WR� VWUDLJKW� RU� FRQFDYH�PRUSKRORJ\� ����� YV�� ����/��
S ������������YV������/��S ����������
Discussion: 7KLV�GDWD�GHPRQVWUDWHV�VLJQL¿FDQW�UDFLDO�GLIIHUHQFHV�
in lumbar spinous process dimensions and morphology that may 
be directly relevant for interspinous process implant design and 
SHUIRUPDQFH��'LIIHUHQW�GHVLJQV�PD\�EH�EHWWHU�VXLWHG�WR�GLIIHUHQW�
racial populations.
Conclusion: 5HJDUGLQJ� ¿UVW� JHQHUDWLRQ� LPSODQWV�� &DXFDVLDQ�
patients may have decreased rates of implant migration and 
more effective interspinous distraction compared with the African 
American population due to shallower spinous process slope, 
larger spinous process length and relatively less convex spinous 
process morphology. 
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THE VENTRAL LAMINA AND SUPERIOR FACET RULE: 
A MORPHOMETRIC ANALYSIS FOR IDEAL THORACIC 
PEDICLE SCREW START POINT
Lehman R.A.1, Kang D.G.1, Lenke L.G.2, Gaume R.E.1, Bevevino 
A.J.1, Paik H.1

1Dept. of Orthopaedic Surgery and Rehabilitation, Walter Reed 
National Military Medical Center, Bethesda; 2Dept. of Orthopaedic 
Surgery, Washington University School of Medicine, St. Louis, 
USA

Introduction/Aim: With the increasing popularity of thoracic 
pedicle screws, the freehand technique has been espoused 
WR�EH�VDIH�DQG�HIIHFWLYH��:H�VHW�RXW� WR�GH¿QH� WKH�PRUSKRORJLF�
relationship of the ventral lamina (VL) to the pedicle for 
optimal pedicle screw starting point in the thoracic spine.
Materials and Methods: ���� WKRUDFLF� VSLQH� YHUWHEUDO� OHYHOV�

VLJQL¿FDQW�SRVLWLYH�FRUUHODWLRQ�ZLWK�LQFUHDVLQJ�VXEVLGHQFH�UDWHV��
Subsidence rates decreased progressively with lower levels in 
the lumbar spine, but had a higher than expected rate at L4/5. 
6XEVLGHQFH�UDWHV�RI�������DQG������ZHUH�DVVRFLDWHG�ZLWK����
PP�DQG����PP�ZLGH�FDJHV��UHVSHFWLYHO\��1R�VLJQL¿FDQW�WUHQGV�
were observed with cage lengths. Supplemental lateral plates 
had a higher rate of subsidence than bilateral pedicle screws. 
6XEVLGHQFH�RFFXUUHG�DW�WKH�VXSHULRU�HQGSODWH�����RI�WKH�WLPH�
Conclusions: The use of wider intervertebral cages leads to a 
VLJQL¿FDQWO\� ORZHU� UDWH� RI� VXEVLGHQFH�� EXW� D� ORQJHU� FDJH� GRHV�
not necessarily offer a similar advantage. Wide cages are 
protective against subsidence, and the widest cages should be 
used whenever feasible for interbody fusion in the lumbar spine 
to protect indirect compression and promote arthrodesis. 
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THE EFFECT OF THE MINIMALLY INVASIVE LATERAL 
RETROPERITONEAL TRANSPSOAS LUMBAR INTERBODY 
FUSION ON SEGMENTAL AND REGIONAL LUMBAR 
LORDOSIS
Le T.V., Uribe J.S.
Dept. of Neurosurgery and Brain Repair, University of South 
Florida, Tampa, USA

Introduction: Minimally invasive spine surgery is increasingly 
used to treat multiple spine pathologies. The minimally invasive 
lateral interbody fusion (MIS LIF) via retroperitoneal transpsoas 
approach in the lumbar spine can correct coronal Cobb angles, 
but the effect on sagittal plane correction is unclear. The objective 
of this study is to radiographically analyze the effect of MIS LIF 
on the restoration of segmental and regional lumbar lordosis in 
patients with degenerative spine disease.
Materials and Methods: This is a retrospective review of 35 
patients with lumbar degenerative disease who underwent MIS 
/,)� ZLWKRXW� VXSSOHPHQWDO� SRVWHULRU� LQVWUXPHQWDWLRQ� XVLQJ� ����
lordotic interbody cages. Segmental and regional Cobb angles 
were measured to determine lordosis using preoperative and the 
most recent postoperative radiographs for comparison for each 
patient. Mean disc height changes were also measured. 
Results: 7KH�PHDQ�IROORZ�XS�SHULRG�ZDV������PRQWKV��)LIW\�WRWDO�
OHYHOV�ZHUH�IXVHG�ZLWK�D�PHDQ�RI������OHYHOV�IXVHG�SHU�SDWLHQW��
0HDQ�VHJPHQWDO�&REE�DQJOH�LQFUHDVHG�IURP��������WR���������S�
���������RU��������/����KDG�WKH�JUHDWHVW�SURSRUWLRQDO� LQFUHDVH�
in segmental lordosis. Mean regional Cobb angle increased from 
������� WR���������S� ���������0HDQ�GLVF�KHLJKW� LQFUHDVHG� IURP�
�����PP�WR�������PP��S����������RU��������7KHUH�ZDV�DOVR�D�
VLJQL¿FDQW�LQFUHDVH�DW�HDFK�LQGLYLGXDO�VHJPHQW��
Conclusions: 0LQLPDOO\� LQYDVLYH� /,)� VLJQL¿FDQWO\� LPSURYHV�
segmental lordosis and disc height in the lumbar spine, but not 
regional lumbar lordosis. Anterior longitudinal ligament sectioning 
and/or the addition of a more lordotic implant may be necessary 
LQ�FDVHV�ZKHUH�VLJQL¿FDQW�LQFUHDVHV�LQ�UHJLRQDO�OXPEDU�ORUGRVLV�
is desired.
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CHANGE IN ACTIVITY ONE YEAR FOLLOWING LUMBAR 
DECOMPRESSION WITH OR WITHOUT FUSION
Wustrack R., Ramirez G., Burch S.
Dept. of Orthopaedic Surgery, University of California, San 
Francisco, USA

Purpose: Lumbar decompression/fusion is one of the most 
common surgeries performed for adults over the age of 60. 
6HYHUDO� VWXGLHV� KDYH� VKRZQ� D� VLJQL¿FDQW� LPSURYHPHQW� LQ�
+54/� IROORZLQJ� VXUJHU\� FRPSDUHG�� KRZHYHU� WKHUH� KDYH� EHHQ�
no studies directly measuring changes in physical activity. The 
goal of this study was to determine, using objective measures, 
whether improvement in activity level and duration occurred one 
year following lumbar decompression with or without fusion. 
This study also evaluated the correlation between objective and 
HRQL scores.
Materials and Methods: 47 adults undergoing decompression 
with or without fusion for degenerative conditions of the lumbar 
spine were enrolled prior to surgery and followed prospectively for 
one year. Participants wore an accelerometer over the hip for 3-5 
FRQVHFXWLYH�GD\V�SUH�RSHUDWLYHO\�DQG�DW���ZHHNV�DQG����ZHHNV�
post-operatively. Average minutes per day spent in moderate to 
YLJRURXV�DFWLYLW\��093$��!�����DFWLYLW\�FRXQWV�SHU�PLQXWH��ZHUH�
GHWHUPLQHG�IRU�HDFK�WLPH�SRLQW��(4��'��6)����DQG�2',�VFRUHV�
at each time point were also captured. The change in activity 
DQG�+54/�VFRUHV�ZHUH�DQDO\]HG�XVLQJ�SDLUHG�W�WHVW��FRUUHODWLRQ�
between the change in activity and HRQL scores were analyzed 
XVLQJ�WKH�6SHDUPDQ�5DQN�&RUUHODWLRQ�&RHI¿FLHQW�
Results:�7KH�DYHUDJH�DJH�ZDV������LQFOXGLQJ����ZRPHQ�DQG����
PHQ��3UHRSHUDWLYHO\�WKH�JURXS�VSHQW�DQ�DYHUDJH�RI�����PLQXWHV�
SHU� GD\� HQJDJHG� LQ� 093$�� 7KLV� LPSURYHG� WR� ��� PLQXWHV� SHU�
GD\�DW�RQH�\HDU��WKH�DYHUDJH�LPSURYHPHQW�ZDV�����PLQXWHV�SHU�
GD\��S��������7KHUH�ZDV�D�VLJQL¿FDQW�LPSURYHPHQW�LQ�DOO�+54/�
VFRUHV�� WKH�2',�GHFUHDVHG�E\����SRLQWV�� WKH�(4��'� LQFUHDVHG�
E\������SRLQWV��WKH�6)����5ROH�3K\VLFDO�)XQFWLRQ�E\������SRLQWV�
DQG�WKH�6)����3&6�E\������SRLQWV��DOO�S���������7KHUH�ZDV�QR�
correlation between the change in HRQL scores and the change 
in MVPA. 
Conclusions: Following lumbar decompression with or without 
IXVLRQ�IRU�GHJHQHUDWLYH�OXPEDU�FRQGLWLRQV��WKHUH�LV�D�VLJQL¿FDQW�
improvement in both HRQL scores physical activity. However, 
patients in this study continued to participate low levels of 
PRGHUDWH�YLJRURXV�SK\VLFDO�DFWLYLW\��,PSURYHG�¿WQHVV�VKRXOG�EH�D�
goal of surgery and a point of education in this patient population.
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ALGORITHM TO DISTINGUISH PLANNED FROM
UNPLANNED READMISSION FOR STAGED SPINE FUSION
USING ADMINISTRATIVE CLAIMS DATA

Spine Surgery Research Consortium, University of California, 
San Francisco, USA

Introduction: Administrative databases are an important source 
of information on healthcare quality. Measuring readmissions 
from administrative databases is complex and prone to error 
DQG�RYHUHVWLPDWLRQ�GXH�WR�QRQ�VSHFL¿F�GLDJQRVLV�DQG�SURFHGXUH�
codes. The objective of this study is to develop an algorithm 
to distinguish planned readmissions for staged spinal fusions 
from unplanned readmissions based upon administrative claims 
diagnosis and procedure codes.
Materials/Methods: Retrospective observational study design. 
,&'���GLDJQRVLV�FRGHV�DQG�,&'���&0�SURFHGXUH�FRGHV�DW�D�ODUJH�
spine referral center were collected into a single administrative 
claims database. 

�Q ���� SHGLFOHV�� �� H[FOXGHG� GXH� WR� IUDFWXUH�� ZHUH� HYDOXDWHG��
After the vertebral body was removed, K-wires were inserted 
UHWURJUDGH�DORQJ�WKH�IRXU�ERXQGDULHV�RI�WKH�SHGLFOH��8VLQJ�GLJLWDO�
calipers, we measured width of the superior articular facet (SAF) 
and pedicle at the isthmus, and from the borders of the SAF to 
the boundaries of the pedicle. We calculated the morphologic 
relationship of the VL and center of the pedicle (COP), to the 
SAF.
Results: 7KH�9/�ZDV� LGHQWL¿DEOH� LQ�DOO� VSHFLPHQV� IRUPLQJ� WKH�
URRI� RI� WKH� VSLQDO� FDQDO�� DQG� FRQÀXHQW�ZLWK� WKH�PHGLDO� SHGLFOH�
wall (MPW). The mean distance from SAF midline to the MPW 
ZDV�����������PP�PHGLDO��7KH�03:�ZDV�ODWHUDO�WR�6$)�PLGOLQH�
LQ�������������SHGLFOHV��ZLWK�D�PHDQ�GLVWDQFH�RI�RQO\�����������
mm lateral. The mean distance from SAF midline to COP was 
����������PP� ODWHUDO��7KH�&23�ZDV�PHGLDO� WR�6$)�PLGOLQH� LQ�
RQO\������������SHGLFOHV�
Conclusion: The VL is an anatomically reproducible structure, 
FRQVLVWHQWO\� ORFDWHG�PHGLDO� WR� WKH�6$)�PLGOLQH��������:H�DOVR�
IRXQG� WKH� &23� FRQVLVWHQWO\� ODWHUDO� WR� WKH� 6$)�PLGOLQH� �������
%DVHG� RQ� WKHVH� PRUSKRORJLF� ¿QGLQJV�� WKH� VWDUWLQJ� SRLQW� IRU�
WKRUDFLF� SHGLFOH� VFUHZV� VKRXOG� EH� ����PP� ODWHUDO� WR� WKH� 6$)�
midline (“superior facet rule”), allowing screw placement in the 
COP, and avoiding penetration into the spinal canal.
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CAMPTOCORMIA (BENT SPINE SYNDROME): A SURGICAL 
PERSPECTIVE
Prasher A., Berven S., Burch S., Deviren V., Chou D., Roman M.
Dept. of Orthopaedic Surgery, The University of California, San 
Francisco, USA

Introduction/Aim: The objectives of this study are to characterize 
DQG�GH¿QH�FDPSWRFRUPLD�IURP�D�VXUJHRQ¶V�SHUVSHFWLYH��DQG�WR�
increase awareness of these atypical, rapidly progressive curves 
resulting in coronal and sagittal plane decompensation. 
Materials and Methods: We retrospectively reviewed the records 
RI����SDWLHQWV�ZLWK�FDPSWRFRUPLD�WUHDWHG�DW�8&6)�EHWZHHQ������
DQG�������)RU�HDFK�SDWLHQW��ZH�UHFRUGHG�DJH��JHQGHU��SK\VLFDO�
H[DP�¿QGLQJV��PXVFOH�ELRSV\�UHVXOWV��(0*�UHVXOWV��05,�¿QGLQJV��
and serum CK levels. Each patient was referred to a neurologist 
to assist us in establishing the diagnosis of bent spine syndrome. 
Results: Of our eleven patients thought to have camptocormia, 
the average age was 67.5 years. There were four males and 
seven females. All patients had rapidly progressing atypical 
curves resulting in coronal and sagittal plane decompensation. 
Three patients had proximal muscle weakness along with 
paraspinal muscle weakness. Seven patients had paraspinal 
muscle atrophy on MRI/CT scans, and of the four patients that 
had a paraspinal muscle EMG, three were positive for a primary 
myopathy. Of the three patients biopsied, all three were positive 
for a primary paraspinal muscle myopathy. Seven patients 
underwent surgical intervention, three requiring revision surgery 
and one requiring prolonged intubation for respiratory distress 
post-operatively.
Discussion: :H� GH¿QH� FDPSWRFRUPLD� DV� DQ\� UDSLGO\�
progressing atypical curve resulting in coronal and sagittal plane 
GHFRPSHQVDWLRQ��7KH�GLDJQRVLV�FDQ�EH�FRQ¿UPHG�ZLWK�SDUDVSLQDO�
muscle atrophy on an MRI/CT scan, as well as an EMG showing 
a primary myopathy of the paraspinal muscles. These curves are 
not due to an age related degenerative process.
Conclusion: Our recommendation to evaluate these patients 
from a surgical perspective is to perform a thorough history and 
physical, perform a muscle biopsy, obtain CK levels, assess for 
paraspinal muscle atrophy from MRI/CT scans, and to keep a 
high index of suspicion for an unrecognized cause of rapidly 
progressive spinal deformities. 
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Algorithms with varying complexity were developed to detect 
planned procedure readmissions and applied to administrative 
data with a minimum follow-up of 90 days. Concurrent direct 
medical chart review identifying planned versus unplanned 
hospital readmissions was used for comparison. All readmissions 
within one year of the primary procedure were reviewed. 
Results: 694 patients were included. The rate of planned 
UHDGPLVVLRQV�ZDV� ����� DW� RQH� \HDU�� 2I� ��� DOJRULWKPV� WHVWHG��
DJUHHPHQW�ZLWK�FKDUW�UHYLHZ�UDQJHG�IURP��������NDSSD �������
WR� ������ �NDSSD �������7KH�PRVW� DFFXUDWH� DOJRULWKP� LQFOXGHG�
time from index procedure, a different surgical approach within 
���� GD\V�� DQG� H[FOXGHG� FDVHV� ZKHQ� WKH� VXUJLFDO� DSSURDFKHV�
were the same or when a diagnosis code for complication was 
present.
Discussion: The algorithm to distinguish a planned versus 
XQSODQQHG� KRVSLWDO� UHDGPLVVLRQ� KDG� D� ������ DJUHHPHQW� DQG�
NDSSD� VWDWLVWLF� RI� ������ FRQ¿UPLQJ� H[FHOOHQW� DJUHHPHQW�� /HVV�
VSHFL¿F�DOJRULWKPV�VLJQL¿FDQWO\�RYHUHVWLPDWH� UHDGPLVVLRQ� UDWHV�
when analyzing administrative data.
Conclusion: An accurate assessment of readmission rates in 
spinal deformity surgery requires a distinction between planned 
readmissions and complications and unplanned readmissions. 
$GPLQLVWUDWLYH� GDWDVHWV� DUH� SURQH� WR� VLJQL¿FDQW� HUURU� DQG�
overestimation of unplanned readmission rates unless a 
GLVHDVH�VSHFL¿F�DOJRULWKP�LV�XVHG�IRU�WKH�DQDO\VLV��7KH�DOJRULWKP�
presented has excellent agreement with direct chart review in 
identifying planned and unplanned readmissions, and is useful 
for future administrative database studies in adult deformity. 
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VARIATIONS AND ACCURACY IN READMISSION RATE
FOLLOWING SPINE FUSION USING ADMINISTRATIVE
CLAIMS DATABASES

Spine Surgery Research Consortium, University of California, 
San Francisco, USA

Introduction: Large administrative databases are important 
IRU�PHDVXULQJ�YDULDELOLW\�DQG�TXDOLW\�RI�FDUH��EXW� WKHVH�¿QGLQJV�
depend on the accuracy of coding and inquiry methodology. 
The objective of this study is to compare readmission rates after 
spinal fusion for adult deformity as determined by administrative 
data versus medical chart review.
Methods: This retrospective observational study used an 
administrative database of diagnosis and procedure codes 
at a large spine referral center. Patients included underwent 
spine fusion for adult deformity with minimum 90-day follow-up. 
&KDUW� UHYLHZ� FRQ¿UPHG� GLDJQRVLV�� SURFHGXUH�� UHYLVLRQ� VWDWXV��
fusion length, and 90-day readmission status. Three different 
algorithms of increasing complexity were developed to analyze 
administrative data. A low-complexity algorithm counted any 
inpatient readmission. A medium-complexity algorithm excluded 
readmissions not associated with spine surgery. A high-
complexity algorithm selected only readmissions associated with 
spine surgery, excluding planned staged procedures. Algorithm 
readmission rates were compared to chart review.
Results: &ODLPV� DQDO\VLV� LGHQWL¿HG� ���� SDWLHQWV�� ���� KDG�
a diagnosis of adult deformity on chart review. Claims data 
LGHQWL¿HG� ������ UHYLVLRQ� IXVLRQV� FRPSDUHG� WR� ������ RQ� FKDUW�
UHYLHZ��&ODLPV�GDWD�LGHQWL¿HG�������VKRUW������YHUWHEUDH���������
PHGLXP� ����� YHUWHEUDH��� DQG� ������ ORQJ� �!�� YHUWHEUDH�� VSLQH�
IXVLRQV��FRPSDUHG�WR���������������DQG�������E\�FKDUW�UHYLHZ��
&KDUW�UHYLHZ�GHWHUPLQHG�UHDGPLVVLRQ�UDWH�ZDV�������DW����GD\V��
FRPSDUHG�WR���������������DQG�������E\�WKH�VLPSOH��PHGLXP��
and complex algorithms, respectively, yielding agreement rates 
RI���������������DQG�������
Discussion: These results have demonstrated wide variation 
of results using administrative claims data. Simple analysis of 
claims data overestimated the true readmission rate by over 
����� EXW� LW� LV� SRVVLEOH� WR� GHYHORS� DQ� DOJRULWKP� WKDW� FDQ� \LHOG�
accurate results.
Conclusions: Administrative claims data is important in 
measuring healthcare quality. Accurate interpretation of 
administrative datasets requires sophisticated and disease-
VSHFL¿F� DOJRULWKPV�� ,Q� WKH� DEVHQFH� RI� DSSURSULDWH� DOJRULWKPV��
FRQFOXVLRQV� PD\� VLJQL¿FDQWO\� XQGHUHVWLPDWH� WKH� FRPSOH[LW\� RI�
procedures and overestimate readmission rates.

P503

PRE-OP PSYCHIATRIC DIAGNOSIS PREDICTS 
OCCURRENCE OF PTSD FOLLOWING ELECTIVE LUMBAR 
FUSION BETTER THAN EXTENT OF PROCEDURE OR 
COMPLICATIONS
Hart R., Deisseroth K.
Dept. of Orthopaedics, OHSU, Portland, USA

Summary: 3RVW�7UDXPDWLF�6WUHVV�'LVRUGHU��376'�� LV�FRPPRQ�
following lumbar spine fusion. Pre-operative psychiatric 
GLVWXUEDQFH� ZDV� D� VWURQJHU� SUHGLFWRU� RI� 376'� WKDQ� VSLQDO�
diagnosis, extent of surgery, and development of complications. 
2FFXUUHQFH� RI�376'�QHJDWLYHO\� LPSDFWHG� VHOI�UHSRUWHG� FOLQLFDO�
outcome scores.
Background: 376'�KDV�EHHQ�GHPRQVWUDWHG�LQ�VXUJLFDO�SDWLHQWV�
following trauma, cancer, and organ transplant. No assessments 
RI� 376'� DPRQJ� OXPEDU� VSLQH� IXVLRQ� SDWLHQWV� KDYH� EHHQ�
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of strength of femoral ring cortical allograft. Cortical wall 
thickness may potentially be useful as a screening parameter 
for compressive strength of structural femoral ring allograft. 
0LQLPXP�RU�PD[LPXP�RXWHU�ULQJ�GLDPHWHU��%0'��DQG�GRQRU�DJH�
do not appear to be as useful as screening tools for resistance to 
axial loading of structural femoral ring allografts.

performed. We sought to evaluate the impact of pre-operative 
demographic and peri-operative variable on incidence of post-
RSHUDWLYH�376'�LQ�SDWLHQWV�XQGHUJRLQJ�OXPEDU�VSLQH�IXVLRQ�
Methods: A prospective analysis of lumbar spine fusion patients 
ZDV� SHUIRUPHG� XVLQJ� WKH� 376'� &KHFNOLVW� �3&/�&�� DW� SUH�
RSHUDWLYHO\��DQG�DW�������������DQG����PRQWKV� IROORZLQJ�VXUJHU\��
Variables recorded included age, gender, marital and job status, 
HGXFDWLRQ�� SV\FKLDWULF� KLVWRU\�� FRPSOLFDWLRQV�� ,&8� VWD\�� (%/��
VWDJLQJ�RI� VXUJHU\�� DQG�SRVW�RS� YHQWLODWLRQ��8QLYDULDWH�DQDO\VLV�
ZDV�SHUIRUPHG�IRU�VWDWLVWLFDO�VLJQL¿FDQFH�RI�SUHGLFWLYH�YDULDEOHV��
&OLQLFDO�RXWFRPHV�ZHUH�DVVHVVHG�XVLQJ�2',�DQG�6)����VFRUHV�
Results:� ��� SDWLHQWV� ZHUH� HQUROOHG�� ��� XQGHUZHQW� H[WHQGHG�
OXPEDU�IXVLRQ�IRU�VSLQDO�GHIRUPLW\�������IROORZ�XS�ZDV�REWDLQHG�
DW���\HDU��EHFDXVH�RI�WKH�VKRUW�WHUP�HIIHFW�VRXJKW����\HDU�IROORZ�
XS�ZDV�QRW�VRXJKW��376'�RFFXUUHG�LQ�������������RI�SDWLHQWV�DW�
at least one time point. The only variables statistically associated 
ZLWK�376'�ZHUH�SULRU�SV\FKLDWULF�KLVWRU\��S� ��������DQG�SRVLWLYH�
SUH�RSHUDWLYH� 376'� VFRUH� RQ� WKH� 3&/� �S ������� 2FFXUUHQFH�
RI� 376'� SRVW�RSHUDWLYHO\� VLJQL¿FDQWO\� UHGXFHG� VXUJLFDO� EHQH¿W�
DV�PHDVXUHG�E\�2',��S���������DQG�6)����VXPPDU\�VFRUHV��S�
������DQG�S����������
Conclusions: Post-traumatic stress disorder is frequent after 
lumbar spine fusion surgery. These symptoms appear to be 
more strongly related to patients’ pre-operative psychiatric state 
than to the extent of surgery or occurrence of complications. 
2FFXUUHQFH� RI�376'�QHJDWLYHO\� LPSDFWHG� VHOI�UHSRUWHG� FOLQLFDO�
outcome scores.
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CORTICAL WALL THICKNESS IS THE STRONGEST 
PREDICTOR OF AXIAL LOAD RESISTENCE FOR FEMORAL 
RING ALLOGRAFT
Hart R., Rafe S., Bay B.
Dept. of Orthopaedics, OHSU, Portland, USA

Background: Structural femoral ring allograft is commonly used 
in interbody spinal arthrodesis. For optimal clinical function, 
structural allograft bone must be able to support substantial 
loads, and fractures of implanted femoral ring allograft have been 
reported. Limited data currently exist to guide donor screening 
and tissue processing by allograft tissue banks for factors which 
affect graft strength. 
Methods: Fresh frozen human femora were obtained and 
VFUHHQHG� UDGLRJUDSKLFDOO\�� %RQH�PLQHUDO� GHQVLW\� �%0'��� GRQRU�
age, and graft dimensions were recorded for each specimen. 
(DFK�IHPXU�ZDV�VHFWLRQHG�LQWR�WHQ����PLOOLPHWHU�WKLFN�VSHFLPHQV��
$� WRWDO� RI� ���� VSHFLPHQV�ZHUH� WHVWHG� LQ� D[LDO� FRPSUHVVLRQ� DW�
a constant loading rate of 5 millimeters-per-minute. A linear 
UHJUHVVLRQ� PRGHO� �3HDUVRQ� FRUUHODWLRQ�� µU¶�� FRPSDUHG� ORDG� WR�
IDLOXUH� ZLWK� %0'�� JHQGHU�VSHFL¿F� GRQRU� DJH�� PLQLPXP� DQG�
maximum cortical wall thickness, and minimum and maximum 
outer ring diameter. 
Results: The correlations between both minimum and maximum 
cortical wall thickness and load to failure were statistically 
VLJQL¿FDQW��U ������S�������DQG�U ������S��������UHVSHFWLYHO\���
%0'�VKRZHG�D�ZHDNHU�QHJDWLYH�FRUUHODWLRQ�ZLWK�ORDG�WR�IDLOXUH�
�U ������� S ������� &RUUHODWLRQV� EHWZHHQ� ORDG� WR� IDLOXUH� DQG�
PLQLPXP�RXWHU� ULQJ�GLDPHWHU� �U ������S �������PD[LPXP�RXWHU�
ULQJ�GLDPHWHU��U �������S �������DQG�DJH��U ������S ������ZHUH�
QRW� VWDWLVWLFDOO\� VLJQL¿FDQW�� $� PLQLPXP� WKLFNQHVV� RI� ���PP�
reliably gave a graft ultimate strength of 5X physiologic lumbar 
spine loading.
Conclusions: This study found that the minimum and maximum 
cortical wall thickness of femoral ring allograft is strongly 
correlated with the axial compressive load to failure of the graft. 
Other tested parameters did not prove to be effective predictors 
of resistance to axial loading. 
Clinical relevance: There is a need for predictive parameters 

ISSLS


