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6SRQWDQHRXV�6SLQDO��RUVDO�(SLGXUDO��HPDWRPD�LQ��
7HUP�3UHJQDQF������&DVH�5HSRUW

6UHHODNVKP��0�9����EKLMLW��DUDO���0RKDPPDG�6DU�DU���,QGUDQLO��DV�

,QGLDQ�-RXUQDO�RI�(PHUJHQF��0HGLFLQH
9ROXPH����1XPEHU����-XO����6HSWHPEHU�����

'2,��KWWS���G[�GRL�RUJ����������LMHP���������;���������
�DVH��HSR�W

�EVWUDFW

6SLQDO�HSLGXUDO�KHPDWRPDV�DUH�UDUH��DFFRXQWLQJ� IRU�OHVV� WKDQ����RI�DOO� VSLQDO�FDQDO�VSDFH�
RFFXS�LQJ�OHVLRQV�����6SRQWDQHRXV�VSLQDO�HSLGXUDO�KHPDWRPD�KDV�DQ�LQFLGHQFH�RI�����LQ���������
SHU��HDU�����ZLWK�LQFLGHQFH�LQ�SUHJQDQF��EHLQJ�YHU��XQFRPPRQ��,Q�WKLV�FDVH�UHSRUW��ZH�SUHVHQW�
D�FDVH�RI�D�����HDU�ROG�SULPLJUDYLGD�DW����ZHHNV�RI�JHVWDWLRQ�ZLWK�FRPSODLQWV�RI�VXGGHQ�RQVHW�
QHFN�SDLQ��TXDGULSOHJLD�DQG�ORVV�RI�VHQVDWLRQ�

.H��RUGV��6SRQWDQHRXV�VSLQDO�HSLGXUDO�KHPDWRPD��3UHJQDQF���&HUYLFDO�

�R��WR�FLWH�WKLV�DUWLFOH�

6UHHODNVKP��0�9���EKLMLW�%DUDO��0RKDPPDG�6DUZDU�HW�DO��6SRQWDQHRXV�6SLQDO�'RUVDO�(SLGXUDO�+HPDWRPD�LQ�7HUP�3UHJQDQF������

&DVH�5HSRUW��,QGLDQ�-�(PHUJ�0HG���������������������

�XWKRU�V� �IILOLDWLRQ�� �3RVWJUDGXDWH� �QG� <HDU� '1%��
�'1%�� (PHUJHQF�� 0HGLFLQH�� �0�6�� 'U1%�� 'HSDUWPHQW� RI�
1HXURVXUJHU��� �&OLQLFDO� ,QFKDUJH� �� +2'�� 'HSDUWPHQW� RI�
(PHUJHQF�� 0HGLFLQH�� 0HGLFD� 6XSHUVSHFLDOW�� +RVSLWDO��
.RONDWD���������:HVW�%HQJDO��,QGLD�

&RUUHVSRQGLQJ��XWKRU��6UHHODNVKP��0�9��3RVWJUDGXDWH�
�QG�<HDU�'1%�� 'HSDUWPHQW� RI� (PHUJHQF��0HGLFLQH��0HGLFD�
6XSHUVSHFLDOW��+RVSLWDO��.RONDWD���������:HVW�%HQJDO��,QGLD�

(�PDLO��VUHHODNVKP�����#JPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

,1752�8&7,21

6SRQWDQHRXV�6SLQDO�(SLGXUDO�+HPDWRPD��66(+��
is� de�ned� as� blood�within� the� epidural� space,�

ZLWKRXW�D� WUDXPDWLF�RU� LDWURJHQLF�FDXVH���The��rst�
FDVH�ZDV�UHSRUWHG� LQ������DQG�DSSUR[LPDWHO������
FDVHV�KDYH�EHHQ�UHSRUWHG���7KH�FOLQLFDO�IHDWXUHV�PD��
YDU��IURP�DFXWH�RQVHW�RI�QHFN�SDLQ� WR�SURJUHVVLYH�
SDUDO�VLV�� DQG� VSHFWUXP� PD�� GHSHQG� XSRQ� WKH�
VSHHG� RI� KHPDWRPD� IRUPDWLRQ� ZLWK� H[WHQG� RI�
FRPSUHVVLRQ�RI� WKH� FHUYLFDO� FRUG���� VHDUFK�RI� WKH�
UHOHYDQW� OLWHUDWXUH� UHYHDOHG� UHSRUWV� RI� ��� FDVHV� RI�
66(+� GXULQJ� SUHJQDQF�� EHWZHHQ� ����� DQG� ������
���RI�WKHVH�FDVHV�LQYROYHG�WKH�WKRUDFLF�VSLQH����7KH�
HWLRORJ��DQG�SDWKRJHQHVLV�RI�66(+�LV�VWLOO�XQNQRZQ��
EXW� LV� FRQVLGHUHG� D� VHULRXV� HPHUJHQF�� WKDW� PXVW�

EH� PDQDJHG� LPPHGLDWHO�� WR� SUHYHQW� SHUPDQHQW�
neurological�de�cit�in�mother�and�still�birth.�

&�6(�678��

������HDU�ROG�SULPLJUDYLGD�DW����ZHHNV�����GD�V�
RI� JHVWDWLRQ�� SUHVHQWHG� WR� RXWVLGH� KRVSLWDO� ZLWK�
FRPSODLQWV� RI� VXGGHQ� RQVHW� RI� VHYHUH� QHFN� SDLQ��
FRQWLQXRXV� LQ� QDWXUH�� UDGLDWLQJ� WR� ELODWHUDO� XSSHU�
OLPEV� DQG� DVVRFLDWHG� ZLWK� WLQJOLQJ� VHQVDWLRQ� RI�
WKH�ZKROH�ERG���7KH�SDWLHQW�ZLWKLQ� D� FRXUVH� RI� ��
KRXUV� GHYHORSHG� ZHDNQHVV� RI� DOO� IRXU� OLPEV� DQG�
ORVV� RI� VHQVDWLRQ�� EHORZ� WKH� XSSHU� FKHVW� �ORZHU�
OLPE�!XSSHU�OLPE���7KHUH�ZDV�QR�DVVRFLDWHG�ERZHO�
RU� EODGGHU� LQFRQWLQHQFH� ZLWK� WKHVH� V�PSWRPV��
7KHUH�ZDV�QR�KLVWRU��RI�WUDXPD��LQMXULHV��VWUHQXRXV�
H[HUFLVH� RU� DQ�� RWKHU� HYHQWV� SUHFHGLQJ� WKH� RQVHW�
RI� V�PSWRPV�� 7KH� SDWLHQW� ZDV� D� SULPLJUDYLGD�
DQG� KDG� DQ� XQHYHQWIXO� SUHJQDQF�� ZLWK� UHJXODU�
DQWHQDWDO� YLVLWV�� 6KH� ZDV� RQ� LURQ�� FDOFLXP� DQG�
RWKHU�QXWULWLRQDO�VXSSOHPHQWV�ZKLFK�ZHUH�DGYLVHG�
GXULQJ�WKH�SUHJQDQF��E��KHU�REVWHWULFLDQ��6KH�KDG�
QR� KLVWRU�� RI� DQ�� FRDJXORSDWKLHV�� FRPRUELGLWLHV�
DQG�KDG�QR�KLVWRU��RI�LQWDNH�RI�DQ��DQWLFRDJXODQWV�
RU� DQWLSODWHOHWV�� � 7KHUH�ZDV� QR� KLVWRU�� RI� VLPLODU�
GLVHDVHV�� FRDJXORSDWK��RU�YDVFXODU�PDOIRUPDWLRQV�
LQ�WKH�IDPLO���7KH�SDWLHQW�RQ�HYDOXDWLRQ�LQ�RXWVLGH�
KRVSLWDO� KDG� VWDEOH� YLWDO�SDUDPHWHUV� �+5����PLQ��
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%3�������PP�+J��55����PLQ��6S2
�
������LQ�URRP�

DLU��� 7KH� IHWDO� FRQGLWLRQ� ZDV� DVVHVVHG� XVLQJ� IHWDO�
GRSSOHU�DQG�IRXQG�WR�EH�QRUPDO��6KH�ZDV�HYDOXDWHG�
E��D�WHDP�RI�REVWHWULFLDQV�DQG�QHXURVXUJHRQV�DQG�
GHFLGHG� WR� WDNH�WKH�SDWLHQW� WR�HPHUJHQF��/6&6� LQ�
view�of�neurological�de�cits.�Emergency�LSCS�was�
GRQH�DQG� WKH�FKLOG�ZDV�GHOLYHUHG�VDIHO��� 6KH�ZDV�
ODWHU�UHIHUUHG�WR�RXU�(5�IRU�IXUWKHU�PDQDJHPHQW�

2Q� DUULYDO� LQ� WKH� (5�� WKH� SDWLHQW� KDG� D� *&6�
�(�9�0��� WDONLQJ� LQ� IXOO� VHQWHQFHV� DQG� ZLWK� QR�
VLJQV� RI� DLUZD�� FRPSURPLVH�� 55����PLQ� ZLWK� D�
6S2

�
� ����� LQ� URRP� DLU��+5�� ���PLQ� DQG� %3�ZDV�

IRXQG�WR�EH��������PP+J�DQG�UDQGRP�EORRG�VXJDU�
����PJ�GO�� &HQWUDO� QHUYRXV� V�VWHP� H[DPLQDWLRQ�
VKRZHG�D�SRZHU�RI�����LQ�ELODWHUDO�XSSHU�OLPE�DQG�
0/5� in� bilateral� lower� limb.�Deep� tendon� re�exes�
ZHUH�GHSUHVVHG�ELODWHUDOO���ZLWK�DEVHQW�DEGRPLQDO�
re�exes�and�bilateral�plantar�showing�no�response.�
6KH�KDG�D�ORVV�RI�DOO�VHQVDWLRQV�EHORZ�WKH�OHYHO�RI�
QLSSOH��FRUUHVSRQGLQJ�WR�WKDW�RI�7���2WKHU�V�VWHPLF�
H[DPLQDWLRQV�ZHUH�ZLWKLQ�WKH�QRUPDO�OLPLWV�

/DE�LQYHVWLJDWLRQV�

('7��ZKROH�EORRG�

+E������J�GO

7&��������PP���'&���1���/���0���(���

3ODWHOHW������ODNKV�PP�

Coagulation�pro�le:

%7������PLQ

&7������PLQ

37�,15�����������

�377������

6HUXP�VDPSOH�

6��8UHD������PJ�GO

6��&UHDWLQLQH������PJ�GO

6RGLXP�������P(T�/�

3RWDVVLXP�����P(T�/

/)7��ZLWKLQ�QRUPDO�OLPLWV

76+������PLFUR,8�PO

6HURORJ���1RQ�5HDFWLYH

%ORRG�JURXS�DQG�5K�W�SLQJ����3RVLWLYH

ECG:� sinus� rhythm� with� no� signi�cant� ST-T�
FKDQJHV

�'�(&+2��1R�5:0���QRUPDO�GLDVWROLF�IXQFWLRQ��
/9()����

05,�FHUYLFDO�VSLQH��LWK�FRQWUDVW

7�� ZHLJKWHG� LPDJH�� LVRLQWHQVH� ELFRQYH[� OHVLRQ�
RXWVLGH�GXUD�PDWWHU�LQ�WKH�SRVWHULRU�SDUW�H[WHQGLQJ�
IURP� WKH� &�� WR� &�� YHUWHEUDH� VHHQ� LQ� WKH� VDJLWWDO�
SODQH�

7�� ZHLJKWHG� LPDJH�� K�SHULQWHQVH� OHVLRQ� VHHQ�
LQ� WKH� VDJLWWDO� SODQH� H[WHQGLQJ� IURP� &�� WR� &��
YHUWHEUDH�RXWVLGH�WKH�GXUD�PDWWHU�SRVWHULRUO���ZLWK�
FRPSUHVVLRQ�RQ�WKH�FRUG�

)LJ����DQG�)LJ����7�:,�LQ�VDJLWWDO�DQG�D[LDO�YLHZV�UHVSHFWLYHO��VKRZLQJ�LVRLQWHQVH�OHVLRQ�LQ��
HSLGXUDO�VSDFH�LQ�WKH�FHUYLFDO�UHJLRQ�

6UHHODNVKP��0�9���EKLMLW�%DUDO��0RKDPPDG�6DUZDU�HW�DO��6SRQWDQHRXV�6SLQDO�'RUVDO�(SLGXUDO�+HPDWRPD�
LQ�7HUP�3UHJQDQF������&DVH�5HSRUW
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DIWHU� GHWDLOHG� LQIRUPHG� FRQVHQW�� H[SODLQLQJ� WKH�
severity�of�neurological�de�cit�and�unpredictability�
RI�WKH�WLPH�DQG�H[WHQW�RI�QHXURORJLFDO�UHFRYHU���7KH�
SDWLHQW� XQGHUZHQW� &��&�� FHUYLFDO� ODPLQHFWRP���
HYDFXDWLRQ� RI� WKH� HSLGXUDO� KHPDWRPD� DQG� ERQ��
IXVLRQ� XQGHU� *��� �W� VXUJHU��� YHU�� VDWLVIDFWRU��
KHPDWRPD� HYDFXDWLRQ� DQG� FRUG� GHFRPSUHVVLRQ�
ZDV� DFKLHYHG�� 7KH� ODWHUDO� PDVV� DQG� MRLQWV� ZHUH�
GHFRUWLFDWHG�DQG�IXVLRQ�ZDV�GRQH�ZLWK�ERQH�JUDIW��
7KH�SRVW�RSHUDWLYH�SHULRG�ZDV�XQHYHQWIXO�DQG�WKH�
YLWDOV�LPSURYHG�DQG�ZDV�H[WXEDWHG�DQG�WDSHUHG�RII�
IURP�WKH�LRQRWURSLF�VXSSRUW��7KH�SDWLHQW�XQGHUZHQW�

UHJXODU�SK�VLRWKHUDS��DORQJ�ZLWK�RWKHU�VXSSRUWLYH�
PDQDJHPHQW� DQG�VKRZHG� DQ� LPSURYHPHQW� LQ� WKH�
SRZHU� �ELODWHUDO� XSSHU� OLPE��!����� DQG� UHWXUQ�RI�
VHQVDWLRQ� RI� ERWK� XSSHU� OLPEV� DQG� ORZHU� OLPEV��
+LVWRSDWKRORJ�� H[DPLQDWLRQ� RI� WKH� VSHFLPHQ�
showed�fragments�of��bro�collagenous�tissue�and�
blood�clot�with�no�speci�c�pathology�detected�with�
DQ� LPSUHVVLRQ� RI� KHPDWRPD�� 6KH�ZDV� GLVFKDUJHG�
RQ� SRVW�RSHUDWLYH� GD�� �� ZLWK� DGYLFH� RQ� UHJXODU�
SK�VLRWKHUDS�� DQG� PHGLFDWLRQV� �RUDO� DQWLELRWLFV��
RUDO�DQDOJHVLFV�DQG�RWKHU�VXSSRUWLYH�DQG�QXWULWLRQDO�
VXSSOHPHQWV��

)LJ�����1��)LJ�����7�:,�LQ�VDJLWWDO�DQG�D[LDO�YLHZV�UHVSHFWLYHO��VKRZLQJ�K�SHULQWHQVH�OHVLRQ�LQ��
GRUVDO�HSLGXUDO�VSDFH�LQ�WKH�FHUYLFDO�UHJLRQ�

7KH� SDWLHQW� ZDV� DGPLWWHG� DQG� HYDOXDWHG�� 6KH�
GHYHORSHG� IHDWXUHV� RI� VSLQDO� VKRFN� �YLWDOV�� 35�
���PLQ�� 55����PLQ�� 6S2

�
����� LQ� URRP� DLU� DQG�

%3������PP+J��� 7KH� SDWLHQW� ZDV� VWDUWHG� RQ�
125�'5(1�/,1(� ,1)86,21� ������ DW� �PO�KU��
DQG� '23�0,1(� LQIXVLRQ� �������� DW� �PO�KU��� ,Q�
YLHZ�RI�WKH�VSLQDO�VKRFN��VKH�ZDV�WDNHQ�XS�IRU�VXUJHU��

)LJ�����,QWUDRSHUDWLYH�0LFURVFRSLF�LPDJH�RI�+HPDWRPD�DIWHU�&HUYLFDO�/DPLQHFWRP�

6UHHODNVKP��0�9���EKLMLW�%DUDO��0RKDPPDG�6DUZDU�HW�DO��6SRQWDQHRXV�6SLQDO�'RUVDO�(SLGXUDO�+HPDWRPD�
LQ�7HUP�3UHJQDQF������&DVH�5HSRUW
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6SLQDO�HSLGXUDO�KHPDWRPDV��6(+��DUH�D�UDUH�DQG�
DFXWH�QHXURORJLFDO� FRQGLWLRQ� LQ�ZKLFK� WKH�SDWLHQW�
SUHVHQWV� ZLWK� DFXWH� VHYHUH� SDLQ� DW� WKH� ORFDWLRQ�
RI� KDHPRUUKDJH�� ZLWK� UDGLDWLRQ� WR� H[WUHPLWLHV�
DQG� UDSLGO�� GHYHORS� SURJUHVVLYH� DQG� VHYHUH�
neurologic�de�cit.���7KH�HWLRORJ��FDQ�EH�WUDXPDWLF��
VSRQWDQHRXV�� LDWURJHQLF� IROORZLQJ� VSLQDO� VXUJHU���
HSLGXUDO�DQDHVWKHVLD�� OXPEDU�SXQFWXUH��DQ��VSLQDO�
DUWHULRYHQRXV� PDOIRUPDWLRQ�� VSLQDO� WXPRUV� DQG�
PDQ�� PRUH��� 7KLV� ZDV� LQLWLDOO�� GHVFULEHG� LQ� WKH�
OLWHUDWXUH� E�� -DFNVRQ� LQ� ����� DQG�%DLQ� LQ� �������� ���
��Based�on�pathogenesis,� SEH�can�be�classi�ed�as�
VHFRQGDU��� VSRQWDQHRXV� RU� LGLRSDWKLF�� DQG� WKH�
WHUP� VSRQWDQHRXV� VSLQDO� HSLGXUDO� KHPDWRPD� LV�
XVHG�WR�GHVFULEH�ERWK�LGLRSDWKLF�DQG�VSRQWDQHRXV�
FRQGLWLRQV��� 6SRQWDQHRXV� 6SLQDO� (SLGXUDO�
Hematoma� (SSEH)� is� de�ned� as� spinal� epidural�
KHPDWRPD� RFFXUULQJ� ZLWKRXW� D� WUDXPDWLF� RU�
LDWURJHQLF�RULJLQ�DQG�UHSUHVHQWV������WR������RI�DOO�
HSLGXUDO� VSDFH�RFFXS�LQJ� OHVLRQV�ZLWK� DQ� DQQXDO�
LQFLGHQFH�RI�������������LQGLYLGXDOV��66(+�PRVWO��
DIIHFWV� PDOH� UDWKHU� WKDQ� IHPDOHV� �������� DQG� DJH�
JURXS�RI���� WR�����HDUV��7KH� IUHTXHQF��RI� WKH�VLWH�
RI� 66(+� LV� WKRUDFLF��PRUH� WKDQ� FHUYLFRWKRUDFLF� RU�
WKRUDFROXPEDU� UHJLRQ��������������� 7KH� LQFLGHQFH� RI�
SRVWHULRU� KHPDWRPDV� DUH� PRUH� WKDQ� WKH� DQWHULRU�
KHPDWRPDV� GXH� WR� WKH� SURPLQHQFH� RI� HSLGXUDO�
YHQRXV� SOH[XV� LQ� WKH� GRUVDO� SODQH� DQG� WKH� WLJKW�
DGKHUHQFH�RI�WKH�SRVWHULRU�ORQJLWXGLQDO�OLJDPHQW�WR�
WKH�DQWHULRU�GXUD������������������

7KH� HWLRORJ�� RI� 66(+� LV� XQNQRZQ�� 0DQ��
SUHFLSLWDWLQJ� IDFWRUV� KDYH� EHHQ� UHSRUWHG� LQ�
PDQ�� OLWHUDWXUHV� ZKLFK� LQFOXGHV�� DQWLFRDJXODQW�
WKHUDS����� YDVFXODU� PDOIRUPDWLRQ���� EOHHGLQJ�
GLVRUGHUV����FRFDLQH�DEXVH����K�SHUWHQVLRQ��9DOVDOYD�
PDQRHXYUH����SUHJQDQF������VHDUFK�RI�WKH�UHOHYDQW�
OLWHUDWXUH�UHYHDOHG�UHSRUWV�RI�����FDVHV�RI�66(+�GXULQJ�
SUHJQDQF��EHWZHHQ������DQG�������ZLWK�WKH��VW�FDVH�
UHSRUWHG�LQ������E��%LG]LQVNL����+�SRWKHVLV�IRU�WKH�
FDXVH�RI�66(+�LV�SURSRVHG� WR�EH�YHQRXV�EOHHGLQJ�
WDNLQJ� LQWR� FRQVLGHUDWLRQ� WKH� VLWH� RI� KHPDWRPD�
�SRVWHULRU� PRUH� WKDQ� DQWHULRU��� GLVWULEXWLRQ� RI�
66(+� DQG� WKH� DQDWRPLFDO� FKDUDFWHULVWLFV� RI� WKH�
LQWHUQDO� YHUWHEUDO� YHQRXV� SOH[XV�� �FFRUGLQJ� WR�
WKH� K�SRWKHVLV� SURSRVHG� E�� %UX�Q� DQG� %RVPD��
DQ�� FRQGLWLRQV� ZKLFK� OHDG� WR� LQFUHDVH� LQ� WKH�
LQWUDWKRUDFLF�LQWUDDEGRPLQDO� SUHVVXUH� ZKLFK� LQ�
WXUQ� LQFUHDVHV� WKH�FHQWUDO�YHQRXV�SUHVVXUH��FDQ�EH�
WUDQVPLWWHG� WR� WKH� YDOYHOHVV� HSLGXUDO� YHLQV�� WKXV�
FDXVLQJ�VSRQWDQHRXV�KHPDWRPDV��������(QODUJHPHQW�
RI� XWHUXV� GXULQJ� SUHJQDQF�� OHDGLQJ� WR� LQFUHDVHG�
LQWUD�DEGRPLQDO�SUHVVXUH�DQG�FRPSUHVVLRQ�RQ�YHQD�

FDYD��UHVXOWLQJ�LQ�WKH�GLYHUVLRQ�RI�YHQRXV�UHWXUQ�DQG�
HQJRUJHPHQW� RI� H[WUD�GXUDO� YHQRXV�SOH[XV�� DORQJ�
ZLWK� WKH�KHPRG�QDPLF�FKDQJHV� LQ�SUHJQDQF��FDQ�
SUHGLVSRVH�WR�66(+�LQ�SUHJQDQF���

66(+� FDQ� SUHVHQW� ZLWK� D� ZLGH� VSHFWUXP� RI�
V�PSWRPV�� ZLWK� WKH� PRVW� FRPPRQ� V�PSWRP�
EHLQJ� QHFN� SDLQ� DQG� �� EDFN� SDLQ� ZLWK� UDGLFXODU�
FRPSRQHQW�� 7KH� VHYHULW�� DQG� SURJUHVVLRQ� RI�
WKH� GLVHDVH� PD�� YDU�� GHSHQGLQJ� XSRQ� WKH� VLWH��
DPRXQW�RI�EOHHGLQJ�DQG�GHJUHH�RI�FRPSUHVVLRQ�RI�
WKH� VSLQDO� FRUG�� 7KH� V�PSWRPV� PD�� UDQJH� IURP�
SDUDSDUHVLV��TXDGULSDUHVLV��KHPLSDUHVLV�WR�FRPSOHWH�
TXDGULSOHJLD�DORQJ�ZLWK�YDU�LQJ�VHQVRU��DQG�ERZHO�
DQG� EODGGHU� LQYROYHPHQW���� 7KHUH� DUH� DOVR� FDVH�
UHSRUWV�RI�66(+�SUHVHQWLQJ�ZLWK�IHDWXUHV�RI�VSLQDO�
VKRFN�UHTXLULQJ�HPHUJHQF��GHFRPSUHVVLRQ���

,Q� SDWLHQWV� ZLWK� W�SLFDO� VLJQV� DQG� V�PSWRPV��
coagulation�pro�le�and�appropriate�imaging�has�to�
EH�GRQH��7KH�LPDJLQJ�PRGDOLW��RI�FKRLFH�LV�05,�DV�LW�
SURYLGHV�H[DFW�ORFDWLRQ��H[WHQG��DJH�DQG�IHDWXUHV�RI�
FRUG�FRPSUHVVLRQ�RU�HGHPD��05,�LV�WKH�VDIH�FKRLFH�
LQ�SUHJQDQW�SDWLHQWV�WR�DYRLG�UDGLDWLRQ�H[SRVXUH�WR�
IHWXV���7KH�KHPDWRPD�DSSHDUV�LVRLQWHQVH�WR�VSLQDO�
FRUG� RQ� 7��ZHLJKWHG� LPDJHV� DQG� K�SHULQWHQVH�
RQ� 7�� ZHLJKWHG� LPDJHV� WDNHQ� ZLWKLQ� ��KUV� RI�
V�PSWRP� RQVHW�� �IWHU� ��KUV�� WKH� KHPDWRPD�
DSSHDUV�K�SHULQWHQVH�RQ�ERWK�7��DQG�7��ZHLJKWHG�
LPDJHV�� &KURQLF� KHPDWRPDV� EHFRPH� K�SRLQWHQVH�
RQ�ERWK�7��DQG�7��ZHLJKWHG�LPDJHV������2Q�FRQWUDVW�
HQKDQFHG�05,�� HQKDQFHPHQW�PD�� EH� VHHQ� LQ� WKH�
KHPDWRPD� GXH� WR� K�SHUDHPLD� LQ� WKH� GXUD� PDWHU�
DQG�WKLFNHQLQJ�RI�WKH�PHQLQJHV�����

7KH�WUHDWPHQW�RI�FKRLFH�LV�VXUJLFDO�GHFRPSUHVVLRQ�
RI�KHPDWRPD��%XW� WUHDWPHQW�PD��YDU��GHSHQGLQJ�
upon� the� extent� of� neurological� de�cits,� any�
SURJUHVV�RI�V�PSWRPV�DQG� WKH� WLPH� LQWHUYDO� IURP�
RQVHW� RI� SUHVHQWDWLRQ�� &RQVHUYDWLYH� PDQDJHPHQW�
LV� OLPLWHG� WR� WKRVH� ZLWK� PLOG� RU� QR� QHXURORJLFDO�
de�cit� and� without� progression� of� symptoms� in�
the� �rst� 24� hours.� The� conservative�management�
LV�DOVR�WLUHG�LQ�SDWLHQWV�ZLWK�KLJK�ULVN�IRU�VXUJHU���
PHGLFDOO�� KLJK�ULVN� SDWLHQWV� RQ� DQWL�FRDJXODWLRQV�
DQG� LQ� SDWLHQWV� ZLWK� D� VPDOO� QRQ�FRPSUHVVLYH�
KHPDWRPD�� ��� ��� 7KHUH� DUH� LQFUHDVLQJ� QXPEHU� RI�
UHSRUWV�RI�LQGLYLGXDO�FDVHV�PDQDJHG�FRQVHUYDWLYHO��
ZLWK� FRPSOHWH� UHFRYHU���%XW� WKLV� UHVXOW� FDQQRW� EH�
H[WUDSRODWHG� WR� DOO� FDVHV� RI� 66(+�� &RQVHUYDWLYH�
WUHDWPHQW�XVXDOO�� OHDGV� WR�SRRU�RXWFRPH�� LQ�FDVHV�
ZKHUH� KHPDWRPD� FRPSUHVVHV� WKH� VSLQDO� FRUG����
7KHUH� DUH� DOVR� FDVH� UHSRUWV� ZKHUH� SDWLHQWV� DIWHU�
UHFRYHU�� H[SHULHQFHG� GHWHULRUDWLRQ� UHTXLULQJ�
VXUJHU����� &RQVHUYDWLYH� WUHDWPHQW� SURWRFRO�
VKRXOG� LQYROYH� FORVH� REVHUYDWLRQ� RI� WKH� SDWLHQW�
LQ� D� QHXURVXUJLFDO� XQLW� ZLWK� HDUO�� UHSHDW� 05,����
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&RQVHUYDWLYH� PDQDJHPHQW� ZRXOG� LQFOXGH�
LPPRELOL]DWLRQ�� VWHURLGV�� WKH� WUHDWPHQW� RI�
FRDJXORSDWK���DQG�SHUFXWDQHRXV�QHHGOH�DVSLUDWLRQ�
LI�V�PSWRPV�SURJUHVV�RU�HYHQ�LI�WKH�UHFRYHU��LV�QRW�
UDSLG������

7KH� WUHDWPHQW� RI� FKRLFH� IRU� 66(+� LV�
KHPLODPLQHFWRP�� RU� D� ODPLQHFWRP�� IROORZHG� E��
LUULJDWLRQ� DQG� GHEULGHPHQW��������� 7KHUH� DUH� PDQ��
IDFWRUV� WKDW� DIIHFW� WKH� SRVWRSHUDWLYH� QHXURORJLFDO�
UHFRYHU���ZKLFK� LQFOXGHV�WKH� OHYHO�DQG�VHYHULW��RI�
preoperative� neurological� de�cit� and� operative�
LQWHUYDO�� 7KH� RXWFRPHV� DUH� PXFK� IDYRXUDEOH� LQ�
incomplete� de�cits� as� compared� to� complete�
de�cits� and� in� patients� with� some� degree� of�
LQWDFW� VHQVDWLRQV� DV� FRPSDUHG� WR� ODFN� RI� VHQVRU��
VSDULQJ�����������&RPSOHWH�VHQVRULPRWRU�LQYROYHPHQW��
UDSLGO�� SURJUHVVLQJ� V�PSWRPV�� DQG� FHUYLFDO� RU�
WKRUDFLF�KHPRUUKDJH�DUH�IRXQG�WR�KDYH�D�YHU��SRRU�
SURJQRVWLF� YDOXH������ 6WXGLHV� VKRZHG� WKDW� VXUJLFDO�
GHFRPSUHVVLRQ�ZLWKLQ�������KRXUV�LQ�SDWLHQWV�ZLWK�
complete� and� incomplete� de�cits,� respectively�
KDG� KLJK� FKDQFHV� RI� FRPSOHWH� UHFRYHU�����������
7KRXJK� WKH� PRVW� LPSRUWDQW� SURJQRVWLF� LQGLFDWRU�
EHLQJ� WKH� QHXURORJLFDO� VWDWXV� SULRU� WR� WKH� DFWLYH�
LQWHUYHQWLRQ������

66(+� LQ� SUHJQDQF�� PXVW� EH� WUHDWHG� DFFRUGLQJ�
WR� WKH� JHVWDWLRQDO� DJH�� ,Q� IXOO� WHUP� SUHJQDQF���
GHOLYHULQJ� WKH� IHWXV� E�� FDHVDUHDQ� VHFWLRQ� LQ� WKH�
QRUPDO� VXSLQH� SRVLWLRQ� IROORZHG� E�� VXUJLFDO�
GHFRPSUHVVLRQ�LQ�WKH�SURQH�SRVLWLRQ� LV�GRQH�����������
������ 7KLV� LQFUHDVHV� WKH� VSDFH� LQ� WKH� DEGRPHQ� DQG�
UHGXFHV�WKH�FRPSUHVVLRQ�RQ�WKH�LQIHULRU�YHQD�FDYD��
7RFRO�WLFV� DUH� UHFRPPHQGHG� SHULRSHUDWLYHO�� WR�
UHGXFH�WKH�XWHULQH�FRQWUDFWLRQV������,Q�SDWLHQWV�ZLWK�
LPPDWXUH�RU�QRQYLDEOH�IHWXV��OHVV�WKDQ����ZHHNV�RI�
JHVWDWLRQ��� FRQVHUYDWLYH�PDQDJHPHQW� LV�SUHIHUUHG��
ZLWK�UHJXODU�QHXURORJLFDO�PRQLWRULQJ�� VWHURLGV� IRU�
IHWDO� OXQJ� SURWHFWLRQ� DQG� FRUG� SURWHFWLRQ� DQG� DQ�
DGYLFH�RQ�HDUO��GHOLYHU����������9DJLQDO�GHOLYHU��LV�QRW�
SUHIHUUHG�DV�XWHULQH�FRQWUDFWLRQ�IXUWKHU�LQFUHDVH�WKH�
LQWUD�DEGRPLQDO� SUHVVXUH� DQG� FDXVH� H[WHQVLRQ� RI�
KHPRUUKDJH�� ,Q� HDUO�� JHVWDWLRQ�� HYDFXDWLRQ�RI� WKH�
KHPDWRPD�FDQ�EH�GRQH��

&21&/86,21

66(+�GHVSLWH�EHLQJ�D�QHXURVXUJLFDO�HPHUJHQF���
ORZ� LQFLGHQFH� OHDGV� WR� WKH� GHOD�� LQ� WKH�GLDJQRVLV�
of�the�condition�and�thus�affects�the��nal�outcome�
RI� WKH� FDVHV�� 8UJHQW� GHFRPSUHVVLYH� VXUJHU�� LV�
FUXFLDO� LQ� WKH�SURJQRVLV�RI�WKH�SDWLHQW�V�FRQGLWLRQ��
3UHJQDQF��IXUWKHU�FRPSOLFDWHV�WKH�PDQDJHPHQW�RI�
66(+�� DQG� GHFLVLRQ� RI� GHOLYHU�� RI� IHWXV� IROORZHG�
E�� VXUJLFDO� GHFRPSUHVVLRQ� RU� FRQVHUYDWLYH�

PDQDJHPHQW� GHSHQGV� RQ� WKH� JHVWDWLRQDO� DJH� RI�
WKH� SUHJQDQF��� :H� KHUHE�� VXEPLW� WKLV� FDVH� RI�
VSRQWDQHRXV� FHUYLFDO� HSLGXUDO� KHPDWRPD� LQ� WHUP�
SUHJQDQF��� KLJKOLJKWLQJ� WKH� LQYHVWLJDWLRQV� DQG�
PDQDJHPHQW�

5()(5(1&(6

��� -�� )LJXHURD� DQG� -�� *�� 'H9LQH�� �6SRQWDQHRXV� VSLQDO�
HSLGXUDO� KHPDWRPD�� OLWHUDWXUH� UHYLHZ���R�U�DO� RI�
6SL�H�6�UJHU��������

��� ��� �O�0XWDLU� DQG� '�� ��� %HGQDU� �� �6SLQDO� HSLGXUDO�
KHPDWRPD��7KH� �R�U�DO� RI� WKH� �PHULFD�� �FDGHP�� RI�
2UWKRSDHGLF�6�UJHR�V�������

��� ���5��&��(��5O��1��.��/��+�DQG�.��1�����FXWH�QRQWUDXPDWLF�
VSLQDO�HSLGXUDO�KHPDWRPDV���Q�LPSRUWDQW�GLIIHUHQWLDO�
GLDJQRVLV� LQ� VSLQDO� HPHUJHQFLHV��6SL�H� ��KLOD� �D�
��������XJ������

��� 2�� &�� 6KHQJ�� :�� 5HK�&KLHK� DQG� ,��+�� &KDQJ��
�6SRQWDQHRXV� VSLQDO� HSLGXUDO� KHPDWRPD�� D� FDVH�
UHSRUW��,�WHU�DWLR�DO� �R�U�DO� RI� (PHUJH�F�� �HGLFL�H��
�����

��� /��=��-��4��;��-�DQG�HW�DO���6SRQDWQHRXV�VSLQDO�HSLGXUDO�
KHPDWRPD���DQDO�VLV�RI����FDVHV��6�UJ�1H�URO��������

��� ,�� 3DSDGLPLWULRX�� ��� �SRVWRORX� �� ��� 9NLV� DQG� &��
7VLWVLSDQLV�� �6SRQWDQHRXV� 7KRUDFLF� 6SLQDO� (SLGXUDO�
+HPDWRPD� 'XULQJ� 3UHJQDQF�����DWHU�DO� )HWDO�
�HGLFL�H�������

��� +�� .QLSH�� )�� *DLOODUG� DQG�0�� 6DEHU�� �5DGLRSDHGLD�
RUJ��� 2QOLQH�� �YDLODEOH�� KWWSV���GRL�RUJ����������
U,'���������FFHVVHG����'HF������

��� 5�� -DFNVRQ�� �&�6(� 2)� 63,1�/� �323/(;<��7KH�
�D�FHW��YRO������QR�������������

��� :��%DLQ�����&DVH�RI�+DHPDWRUUDFKLV���ULWLVK��HGLFL�H�
�R�U�DO�������

���� )��%DGDU��6��.LUPDQL��0��5DVKLG�DQG�HW�DO���6SRQWDQHRXV�
VSLQDO�HSLGXUDO�KHPDWRPD�GXULQJ�SUHJQDQF���D�UDUH�
REVWHWULF�HPHUJHQF���(PHUJ��DGLRO�������

���� '�� )RR� DQG� ��� 5RVVLHU�� �3HULRSHUDWLYH� QHXURORJLFDO�
VWDWXV� LQ� SUHGLFWLQJ� VXUJLFDO� RXWFRPH� RI� VSLQDO�
HSLGXUDO� KHPDWRPD��6�UJLFDO�1H�URORJ��� YRO�� ���� QR��
��������

���� ���6��&DVH�DQG�3��6��5DPVD����6SRQWDQHRXV�HSLGXUDO�
KHPDWRPD� RI� WKH� VSLQH� LQ� SUHJQDQF����PHULFD��
�R�U�DO�RI�2EVWHWULFV�D�G����HFRORJ���YRO�������QR�����SS��
��������������

���� 6�� 6ROWDQL�� 0��&�� 1RJDUR� DQG� HW� DO�� �6SRQWDQHRXV�
6SLQDO� (SLGXUDO� +HPDWRPDV� LQ� 3UHJQDQF��� ��
6�VWHPDWLF�5HYLHZ���RUOG�1H�URV�UJHU���YRO�������SS��
��������������

���� ���9D�D��0��5HVXUHFFLRQ�DQG�HW�DO���FHUYLFDO�HSLGXUDO�
KHPDWRPD� DVVRFLDWHG� ZLWK� RUDO� DQWLFRJXODQW�
WKHUDS���&O,���SSO�7KURPE��HPRVW�������

���� <�� 0L�DJL�� 0�� 0L�D]RQR� DQG� .�� .DPLNDVHGD��
�6SLQDO� HSLGXUDO� YDVFXODU� PDOIRUPDWLRQ� SUHVHQWLQJ�
LQ� DVVRFLDWLRQ� ZLWK� D� VSRQWDQHRXVO�� UHVROYHG�
DFXWH� HSLGXUDO� KHPDWRPD�� &DVH� UHSRUW���R�U�DO� RI�
1H�URV�UJHU��������

���� -�� %�&�ZLQVNL�� %�� 0�� 3DUNHU� DQG� /�� -�/R]DGD��
�6SRQWDQHRXV� VSLQDO� HSLGXUDO� KHPDWRPD� LQ� D�
SUHJQDQW�SDWLHQW���R�U�DO�RI�&OL�LFDO���HVWKHVLD�������
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���� /��0��6DPNRII��0��'DUDV�DQG�HW�DO���6SRQWDQHRXV�VSLQDO�
HSLGXUDO�KHPDWRPD���QRWKHU�QHXURORJLF�FRPSOLFDWLRQ�
RI�FRFDLQH����UFKLYHV�RI�1H�URORJ��������

���� :��=KRQJ��&��+DLIHQJ�DQG�HW�DO���6SRQWDQHRXV�VSLQDO�
HSLGXUDO� KHPDWRPD���R�U�DO� RI� &OL�LFDO� 1H�URVFLH�FH��
�����

���� -��%LG]LQVNL���6SRQWDQHRXV�6SLQDO�(SLGXUDO�+HPDWRPD�
'XULQJ�3UHJQDQF����R�U�DO�RI�1H�URV�UJHU���������

���� %��*:�DQG�1��%RVPD��+DQGERRN�RI�FOLQLFDO�QHXURORJ���
�PVWHUGDP�������

���� &�9�*RSDODNULVKQDQ�� ��� 'KDNROL� DQG� 6�� 1DLU��
�6SRQWDQHRXV� FHUYLFDO� HSLGXUDO� KHPDWRPD� RI�
LGLRSDWKLF� HWLRORJ��� &DVH� UHSRUW� DQG� UHYLHZ� RI�
OLWHUDWXUH��7KH��R�U�DO�RI�6SL�DO�&RUG��HGLFL�H�������

���� '��7��0��&KDQ��5��%RHW��:��6��3RRQ��)��<DS�DQG�<��/��
&KDQ�� �6SLQDO� VKRFN� LQ� VSRQWDQHRXV� FHUYLFDO� VSLQDO�
HSLGXUDO�KHPDWRPD���FWD�1H�URFKLU�UJLFD�������

���� -�� 'XIILOO�� 2�� 6SDUURZ�� -�� 0LOODU� DQG� &�� %DUNHU��
�&DQ� VSRQWDQHRXV� VSLQDO� HSLGXUDO� KDHPDWRPD�
EH� PDQDJHG� VDIHO�� ZLWKRXW� RSHUDWLRQ�� D� UHSRUW� RI�
IRXU� FDVHV���R�U�DO� RI� 1H�URORJ��� 1H�URV�UJHU�� D�G�
�V�FKLDWU��������

���� 5�� %DED�HY� DQG� 0�� 6�� (NVL�� �6SRQWDQHRXV� WKRUDFLF�
HSLGXUDO� KHPDWRPD�� D� FDVH� UHSRUW� DQG� OLWHUDWXUH�
UHYLHZ��&KLOG�V�1HUYR�V�6�VWHP�������

���� &��&�� /LDR� DQG� HW� DO�� �([SHULHQFH� LQ� WKH� VXUJLFDO�
PDQDJHPHQW� RI� VSRQWDQHRXV� VSLQDO� HSLGXUDO�
KHPDWRPD���R�U�DO�RI�1H�URV�UJH��������

���� 1�����%DNHU��1��-��*��0��9HHJHU�DQG�HW�DO���3URJQRVLV�
DIWHU� VSLQDO� FRUG� DQG� FDXGD� FRPSUHVVLRQ� LQ�
VSRQWDQHRXV�VSLQDO�HSLGXUDO�KHPDWRPDV��1H�URORJ���
�����

���� 7�� ']LHG]LF�� 3�� .XQHUW�� 3�� .U�FK� DQG� ��� 0DUFKHO��
�0DQDJHPHQW� DQG� QHXURORJLFDO� RXWFRPH� RI�
VSRQWDQHRXV� VSLQDO� HSLGXUDO� KHPDWRPD���R�U�DO� RI�
&OL�LFDO�1H�URVFLH�FH�������

���� '�� 6LQJK��6��/DPWKD�DQG�HW�DO���6SRQWDQHRXV�6SLQDO�
(SLGXUDO� +DHPDWRPD� 'XULQJ� 3UHJQDQF����R�U�DO� RI�
WKH��VVRFLDWLR��RI��K�VLFLD�V�RI�,�GLD�������

���� 6�� 7DGD�� ��� <DVXH� DQG� HW� DO�� �6SRQWDQHRXV� VSLQDO�
HSLGXUDO� KHPDWRPD� GXULQJ� SUHJQDQF��� 7KUHH� FDVH�
UHSRUWV���R�U�DO�RI�2EVWHWULFV�D�G����DHFRORJ��������

���� 6�� 5HJH�� 5�� *XSWD� DQG� HW� DO�� �6SRQWDQHRXV� FHUYLFDO�
HSLGXUDO� KHPDWRPD� GXULQJ� SUHJQDQF����R�U�DO� RI�
6SL�DO�6�UJHU��������

���� &��:��.RQJ�DQG�:��:��.��7R���6SRQWDQHRXV�VSLQDO�
HSLGXUDO� KDHPDWRPD� GXULQJ� SUHJQDQF����R�U�DO� RI�
2EVWHWULFV�D�G����DHFRORJ��������
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