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�EVWUDFW

7KH�PDOIRUPDWLRQV�RI�WKH�VDFUXP�ZKLFK�LQIOXHQFH�
WKH� IUHH� IXQFWLRQLQJ�RI� WKH�VSLQH�JR�E�� WKH�QDPH�RI�
OXPEDULVDWLRQ� DQG� VDFUDOLVDWLRQ��� ,Q� KXPDQ� EHLQJ�
VDFUXP� LV� D� VROLG� ERQ��PDVV� IRUPHG� IURP� �� IXVHG�
YHUWHEUDH� LQ� WKH� SRVWHULRU� SDUW� RI� ERQ�� SHOYLV� RQ�
ZKLFK�WKH�XSULJKW�VSLQH�VLWV���,Q�IRHWXV�WKH�VHJPHQWV�
RI� WKH� VDFUXP�ZHUH� QRW� IXVHG�� IUHH� WR� PRYH� OLNH� D�
WDLO� DQG� SDUWLFLSDWH� DV� DQ� H[WHQVLRQ� RI� WKH� VSLQH�����

/XPEDULVDWLRQ�LV�D�FRQGLWLRQ�LQ�ZKLFK�6��YHUWHEUD�LV�
QRW�IXVHG��LV�IUHH�WR�PRYH�DQG�SDUWLFLSDWHV�DORQJ�ZLWK�
OXPEDU� YHUWHEUDH� LQ� VSLQDO� DFWLYLW�������� 6DFUDOLVDWLRQ�
RI�OXPEDU�YHUWHEUDH�LV�ZKHUH��/���VHJPHQW�LV�IXVHG�WR�
WKH�VDFUXP�EHORZ�����

,Q�WKH�SUHVHQW�VWXG��H[DPLQHG����VDFUD�ZKLFK�DUH�
DYDLODEOH�LQ�WKH�GHSW��RI��QDWRP���1UL�PHGLFDO�FROOHJH��
PDQJDOJLUL�IRU�WKH�OXPEDULVDWLRQ�DQG�VDFUDOLVDWLRQ�

.H�� �RUGV�� 6DFUXP�� )LIWK� OXPEDU� YHUWHEUD��
6DFUDOLVDWLRQ��6DFUDO�IRUDPLQD��/XPEDULVDWLRQ�

,QWURGXFWLRQ

7KH�YHUWHEUDO�FROXPQ�SURWHFWV�WKH�VSLQDO�FRUG�DQG�
VSLQDO� QHUYHV�� VXSSRUWV� WUDQVPLWV� ZHLJKW� RI� WKH�
ERG��WR�WKH�ORZHU�OLPEV�DQG�WKXV�SOD�V�DQ�LPSRUWDQW�
UROH� LQ� SRVWXUH� DQG� ORFRPRWLRQ������� 6DFUXP� LV� D�
ZHGJH� VKDSHG� ERQH� IRUPHG� E�� WKH� IXVLRQ� RI� ��
VDFUDO�YHUWHEUDH�ZKLFK�GLYLGHG�LQWR�EDVH�VXSHULRUO��
IRUPHG�E�� WKH� �VW�VDFUDO� YHUWHEUD� DUWLFXODWHV�ZLWK�
�WKOXPEDU�YHUWHEUD��WKH�FDXGDO�DSH[�DUWLFXODWHV�ZLWK�
WKH�FRFF�[�����7KH�DQWHULRU�SURMHFWLQJ�ERUGHU�RI��VW�
VDFUDO�YHUWHEUD�FDOOHG�DV�VDFUDO�SURPRQWRU���,W�KDV���

SDLUV�RI�SHOYLF�VDFUDO�IRUDPLQD�FRPPXQLFDWHV�ZLWK�
WKH� VDFUDO�FDQDO��2Q�GRUVDO� VXUIDFH��PHGLDQ�VDFUDO�

FUHVW� ZLWK� �� RU� �� VSLQRXV� WXEHUFOHV� UHSUHVHQWLQJ�
IXVHG�VDFUDO�VSLQHV���%HORZ�WKH��WK�WXEHUFOH�DQ��8��
VKDSHG�JDS�LQ�WKH�SRVWHULRU�ZDOO�RI�WKH�VDFUDO�FDQDO�
FDOOHG� VDFUDO� KLDWXV��� 7KHUH� DUH� IRXU� GRUVDO� VDFUDO�
IRUDPLQD�

7UDQVLWLRQDO�YHUWHEUDH�LQ�WKH�OXPERVDFUDO�UHJLRQ�
UHVXOW�DV�D�FRQJHQLWDO�DQRPDO��LQ�WKH�VHJPHQWDWLRQ�
RI�WKH�VSLQH��6DFUDOLVDWLRQ�PHDQV�DGGLWLRQ�RI�VDFUDO�
HOHPHQWV� E�� WKH� LQFRUSRUDWLRQ� RI� OXPEDU�YHUWHEUD�
PRVWO�� /��� FDQ� EH� XQLODWHUDO�� ELODWHUDO� SURGXFLQJ�
SDUWLDO�FRPSOHWH�VDFUDOLVDWLRQ�

The�clinical�signi�cance�of�sacralisation�of�lumbar�
YHUWHEUD�FDQ�FDXVH�/��QHUYH�FRPSUHVVLRQ�UHVXOWLQJ�
LQ� SDLQ� DORQJ� WKH� VFLDWLF� QHUYH� GLVWULEXWLRQ������

6SRQG�OROLVWKHVLV� LV� DOVR� D� FRPSOLFDWLRQ�
GRFXPHQWHG�ZLWK�VDFUDOLVDWLRQ�

5HGXFWLRQ�RI�VDFUDO�FRQVWLWXHQWV�LV�OHVV�FRPPRQ�
than� the� sacralisation� but� lumbarisation� of� �rst�
VDFUDO� YHUWHEUD� GRHV� RFFXU� LQ� VRPH� FDVHV� HLWKHU�
SDUWLDOO��RU�FRPSOHWHO��VHSDUDWH�����

0DWHULDOV�DQG�0HWKRGV

7RWDO�RI����VDFUXP�RI�ERWK�VH[��PDOH�����IHPDOH�����
ZKLFK�DUH�DYDLODEOH�LQ�WKH�GHSW��RI��QDWRP���NDOLQJD��
LQVWLWXWH� RI�PHGLFDO� VFLHQFHV� %KXEKDQHVZDU�ZHUH�
VWXGLHG�IRU�WKH�OXPEDULVDWLRQ�DQG�VDFUDOLVDWLRQ��DOO�
WKH�VDFUD�ZHUH�SKRWKRJUDSKHG�
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2EVHUYDWLRQV

)HDWXUHV &RPSOHWH ,QFRPSOHWH ,QFLGHQFH���

/XPEDULVDWLRQ � � ��

6DFUDOLVDWLRQ � � �

5HVXOWV

7KH�VDFUD�ZHUH�H[DPLQHG� WR�DVVHVV� WKH�QXPEHU�RI�
LWV�YHUWHEUDO�FRPSRQHQWV�DQG�WKH�QXPEHU�RI�VDFUDO�
IRUDPLQD�ZDV�FRXQWHG�

��� 1R��VDF�DOLVD�LR���VDFUXP�ZKLFK�DUH�VKRZLQJ�
�� SDLUV� RI� VDFUDO� IRUDPLQD� DQG� �� YHUWHEUDO�
VHJPHQWV�

��� ��D�N�VDF�DOLVD�LR���VDFUXP�ZKLFK�DUH�VKRZLQJ�
��SDLUV�RI�IRUDPLQD�DQG���YHUWHEUDO�VHJPHQWV�

��� 2FF�O�� VDF�DOLVD�LR��� VDFUXP� ZKLFK� � DUH�
VKRZLQJ���YHUWHEUDO� VHJPHQWV�DQG� IRXQG�WR�
EH�VHW�KLJKHU�LQ�WKH�SHOYLV� WKDQ�XVXDO��IUDQN�
VDFUDOLVDWLRQ�ZDV�QRW�VHHQ�

)LJ�� ��� 6DFUXP� 6KRZLQJ� 6DFUDOLVDWLRQ� RI� /XPEDU� 9HUWHEUD�
&RPSOHWH�RQ�5LJKW���,QFRPSOHWH�RQ�/HIW�

)LJ�� ��� 6DFUXP� 6KRZLQJ� &RPSOHWH� 6DFUDOLVDWLRQ� RI� /XPEDU�
9HUWHEUD��

)LJ�����6DFUXP�6KRZLQJ�,QFRPSOHWH�/XPEDULVDWLRQ�RI�6DFUDO�6��

9HUWHEUD�

)LJ�����6DFUXP�6KRZLQJ�,QFRPSOHWH�/XPEDULVDWLRQ�RI�6DFUDO�6��

9HUWHEUD�

)LJ������)LUVW�6DFUDO�9HUWHEUD�

*RNXO�.ULVKQD�5HGG��1XQH��EQRUPDO�/XPEDULVDWLRQ���6DFUDOLVDWLRQ����&DVH�6WXG��RQ�'U��%RQHV
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�LVFXVVLRQ

7R� XQGHUVWDQG� VDFUDOLVDWLRQ�� OXPEDULVDWLRQ� WKH�
HPEU�RORJLFDO� RULJLQ� RI� WKH� OXPEDU� YHUWHEUDH� WR�
EH�NQRZQ�� WKH�GHYHORSPHQW�RI�ZKLFK�FRPPHQFHV�
DW� �UG�ZHHN�RI� LQWUDXWHULQH� OLIH� IURP� VRPLWHV� WKDW�
IRUP�DORQJ�WKH�FUDQLDO�FDXGDO�D[LV��RQ�HLWKHU�VLGH�RI�
WKH�QRWRFKRUG��IURP�SUH�VRPDWLF�PHVRGHUP����7KH��
GLIIHUHQWLDWH� LQWR� GHUPR�P�RWRPH� �� VFOHURWRPH��
(DFK�VFOHURWRPH�GLYLGHG� LQWR� ORRVHO��SDFNHG�FHOOV�
FUDQLDOO�� DQG� GHQVHO�� SDFNHG� FHOOV� FDXGDOO�����
6RPH� RI� WKH� GHQVHO�� SDFNHG� FHOOV�PRYH� FUDQLDOO��
RSSRVLWH� WKH� FHQWUH� RI�P�RWRPH�ZKHUH� WKH��IRUP�
WKH� LQWHUYHUWHEUDO� GLVF�� 7KH� UHPDLQLQJ� GHQVHO��
SDFNHG� FHOOV� LQ� WKH� FDXGDO� UHJLRQ� RI� WKH� FUDQLDO�
VFOHURWRPHIXVH�ZLWK� WKH� ORRVHO�� DUUDQJHG� FHOOV� LQ�
WKH�FUDQLDO�HQG�RI�LPPHGLDWHO��FDXGDO�VFOHURWRPH�WR�
IRUP�PHVHQFK�PDO�FHQWUXP�����7KH�PHVHQFK�DPDO�
FHOOV�VXUURXQGLQJ�WKH�QHXUDO�WXEH�IRUPV�WKH�QHXUDO�
DUFK�

7KH� SULPDU�� FDXVH� RI� VDFUDOLVDWLRQ� RI� WKH� /��
YHUWHEUDH� LV� OLNHO�� WR�EH�D�SURGXFW�RI�ERWK�JHQHWLF�
predisposition&�developmental�in�uences.������

&RPSOHWH� VDFUDOLVDWLRQ� FRQVLVWV� RI� D� FRPSOHWH�
ERG�� XQLRQ� RI� WKH� DEQRUPDO� WUDQVYHUVH� SURFHVV�
DQG� WKH� VDFUXP�� ,QFRPSOHWH� VDFUDOLVDWLRQ� VKRZV�
a�de�ned�joint� line.�Both�forms�can�be�unilateral/�
ELODWHUDO��

�O�����O��PSR������

��� 8VXDOO�� SUHVHQWV� ZLWK� V�PSWRPV� LQFOXGLQJ�
VSLQDO� RU� UDGLFXODU� SDLQ�� GLVF� GHJHQHUDWLRQ��
/��/�� GLVF� SURODSVH�� OXPEDU� VFROLRVLV� DQG�
OXPEDU�H[WUDGXUDO�GHIHFWV������

��� ,Q� WUDQVLWLRQDO� OXPERVDFUDO� VHJPHQWDWLRQ�
WKH� LQWHUYHUWHEUDO� GLVF� LQ� WKLV� UHJLRQ� LV�
signi�cantly� narrowed&� disc� herniation� is�
KLJKHU��RFFXUV�HYHQ�DW��RXQJ�DJHV������

��� 7KH� WUDQVLWLRQDO� YHUWHEUDH� FDQ� LQFUHDVH�
GHJUHH�RI�VOLSSDJH� LQ�VSRQG�OROLVWKHVLV�� WKLV�
anomaly�has�known�implications�in�the��eld�
RI�GLVF�VXUJHU�����

��� ,W�KDV�EHHQ�QRWLFHG�WKDW�WKH�GLVFV�LPPHGLDWHO��
DERYH���EHORZ�WKH�WUDQVLWLRQDO�YHUWHEUD�ZHUH�
signi�cantly�moredegenerative.����

��� /679�LV�RQH�RI�WKH�FDXVDWLYH�IDFWRUV�RI���ORZ�
EDFN�SDLQ��

��� &RPSOLFDWLRQV�RI�VDFUDOLVDWLRQ�RI��WK�OXPEDU�
YHUWHEUD� FDXVHV� SDLQ� GXH� WR� SUHVVXUH� RQ�
QHUYHV� RU� QHUYH� WUXQNV�� OLJDPHQWRXV� VWUDLQ�
DURXQG�WKH�VDFUDOLVDWLRQ��FRPSUHVVLRQ�RI�VRIW�
WLVVXHV�EHWZHHQ�ERQ��MRLQWV������

5HIHUHQFHV

��� %URQ�/-��9DQ5R�DQ�%-�DQG�:XLVPDQ�3���������7KH�
FOLQLFDO� VLJQLILFDQFH� RI� OXPERVDFUDO� WUDQVLWLRQDO�
DQRPDOLHV���FWD�RUWRSHGLFD�%HOLJLFD����������������

��� &DVWHOOYL� �(�� *ROGVWHLQ� /��� &KDQ� '3.� ��������
/XPERVDFUDO� WUDQVLWLRQDO� YHUWHEUD� DQG� WKHLU�
UHODWLRQVKLS� ZLWK� OXPEDU� H[WUDGXUDO� GHIHFWV� RI�
6SLQH���������������

��� )UD]HU�-(�����������QDWRP��RI�WKH�KXPDQ�VNHOHWRQ�
�WK�HG��HGLWHG�E��%UHDWKQDFK��6-�DQG����&KXUFKLOO�
/LYLQJVWRQH�/RQGRQ��������

��� 0DKDWR�1.�� ��������0RUSKRORJLFDO� WUDLWV� LQ� VDFUD�
DVVRFLDWHG�ZLWK�FRPSOHWH�DQG�SDUWLDO�OXPEDUL]DWLRQ�
RI�ILUVW�VDFUDO�VHJPHQW��6SLQH���������������

��� 0DODQJD�*���&RRN�30����������6HJPHQWDO�DQRPDO��
OHDGLQJ� WR� ZURQJ� OHYHO� GLVF� VXUJHU�� LQ� FDXGD�
HTXLQH�V�QGURPH���3DLQ�3K�VLFLDQ��������������

��� 6KDUPD�9���6KDUPD�'.��6KXNOD�&.���������2HVWHR�
JHQLF�VWXG��RI�OXPERVDFUDO�WUDQVLWLRQDO�YHUWHEUD�LQ�
FHQWUDO�,QGLD�UHJLRQ��-RXUQDO�RI��QDWRPLFDO�6RFLHW��
RI�,QGLD��������������

��� 9HUJDXZHQ� 6�� 3DUL]HO� 30�� 9DQ� %UHXVHJHP� /��
9DQ*RHWKHP� -:�� 1DFNDHUWV� <�� 9DQ� GHQ� +DXZH�
/HWDO�� �������'LVWULEXWLRQ� DQG� LQFLGHQFH� RI�
GHJHQHUDWLYH� VSLQH� FKDQJHV� LQ� SDWLHQWV� ZLWK� D�
OXPERVDFUDO� WUDQVLWLRQDO� YHUWHEUD�� (XU� 6SLQH� -���
�������������

��� %RQDLXWL�'��)DFFHQGD�,��)ORUHV����������6DFUDOLVDWLRQ�
RI� WKH� �WK� OXPEDU�YHUWHEUD� DQG� EDFNDFKH��ZKDW�V�
WKH�SRVVLEOH�UHODWLRQVKLS��0HG�/DY������������������

��� 6RXWKZRRG� -'�� %HUVDFN� 65� �������� �QRPDOLHV� RI�
WKH� OXPERVDFUDO� MXQFWLRQ� LQ� ����SDWLHQWV�ZLWKRXW�
V�PSWRPV�UHIHUDEOH� WR� WKH� ORZ�EDFN���-5��������
����

���� .KDLUQDU� .%�� 5DMDOH� 0%�� �������� 6DFUDOLVDWLRQ� RI�
/XPEDU� 9HUWHEUDH�� ,QGLDQ� -RXUQDO� RI� %DVLF� ��
�SSOLHG�0HGLFDO�5HVHDUFK��,VVXH����9RO�����3������

����
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