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ABSTRACT

%DFNJURXQG���7KH�PRGL΋HG�6WRSSD�DSSURDFK�ZDV�SHUIRUPHG�WR�DFFHVV�WKH�VLWH�RI�DQWHULRU�FROXPQ�IUDFWXUH�
rather than the ilioinguinal approach to decrease morbidity.

&DVH�6XPPDU\��$����\HDU�ROG�IHPDOH�VXΊHUHG�D�VHULRXV�WUD΍F�DFFLGHQW�ZKHQ�VKH�ZDV�ULGLQJ�D�PRWRUF\FOH��
:KLOH�FROOLGLQJ�ZLWK�D�FDU�IURP�WKH�IURQW��VKH�IHOO�RΊ�DIWHU�DWWHPSWLQJ�WR�GRGJH�D�KROH�RQ�WKH�URDG��7KHQ��
the patient was dragged beneath a moving car after falling. Several hours later at the hospital, she was 
diagnosed with closed pelvic fractures of right superior and inferior pubic rami with right sacroiliac joint 
disruption, and a closed fracture of right shaft femur. After improvement of her condition in the ward, open 
UHGXFWLRQ�DQG�LQWHUQDO�΋[DWLRQ�IRU�WKH�IHPRUDO�IUDFWXUH�DQG�IRU�WKH�SHOYLF�IUDFWXUHV�ZHUH�SHUIRUPHG�XVLQJ�D�
PRGL΋HG�6WRSSD�DSSURDFK�WR�DFFHVV�WKH�IUDFWXUH�VLWH�

&RQFOXVLRQ��0RGL΋HG� 6WRSSD� DSSURDFK� LV� VXLWDEOH� IRU� WUHDWLQJ� DQWHULRU� FROXPQ� IUDFWXUHV�� ,Q� WKLV� FDVH��
VX΍FLHQW�H[SRVXUH�RI�WKH�SHOYLF�IUDFWXUH�FRXOG�EH�DFKLHYHG�DQG�ZHUH�FRQYHQLHQWO\�UHGXFHG��ZKLOH�DFKLHYLQJ�
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,QWURGXFWLRQ

 Nowadays, with the rapid developments 
in modes of transportation and human 
mobility, the incidence rate of fractures 
continues to increase as a result of high 
energy impact injuries such as those caused by 
WUD΍F�DFFLGHQWV��3HOYLF�IUDFWXUHV�GXH�WR�WKHVH�
accidents are among the most complicated and 
FKDOOHQJLQJ�� *HQHUDOO\�� SHOYLF� IUDFWXUHV� IURP�
vehicular accidents and similar sports-related 
injuries can involve serious complications 
including extensive internal bleeding and the 
possibility of compound fractures to adjacent 
ERQHV��7KHVH�W\SHV�RI�LQMXULHV�UHTXLUH�FRPSOH[�
GHFLVLRQV�FRQFHUQLQJ�VXUJLFDO� WHFKQLTXHV�DQG�
prosthesis involving novel implants, staged 
approaches to access the injured sites and for 
PDQ\�SDWLHQWV��WKH�SURJQRVLV�LV�SRRU�1
 Due to the complexity of the anatomy 
and limitations of laparoscopic surgery in many 
facilities, patients with pelvic fractures can 
SUHVHQW�ZLWK�PDQ\� FKDOOHQJHV�� ,Q� WKH�SDWLHQW�
with displaced pelvic fractures, aggressive 
surgical treatment is recommended with an 
appropriate operative approach to expose 
the fracture exposure and allow for reduction 
WHFKQLTXHV� WR� EH� DWWHPSWHG�2� 7KHUH� DUH�
several advantages that have been noticed  
in the treatment of pelvic fractures by using 
WKH� PRGL΋HG� 6WRSSD� DSSURDFK� LQFOXGLQJ�
OHVV� WUDXPD�� DFFHSWDEOH� DQG� TXLFN� H[SRVXUH��
DFFHVVLEOH� DQG� H΍FLHQW� IUDFWXUH� UHGXFWLRQ�
DQG�΋[DWLRQ��ZLWK� UHGXFHG�FRPSOLFDWLRQV�DQG�
LPSURYHG�SRVWRSHUDWLYH�UHFRYHU\�1
 First reported in 1975 by Rene Stoppa 
for hernia repair surgery, the Stoppa approach 
was also used for the treatment of inguinal 
KHUQLDV� E\� 5LYHV� HW� DO�� /DWHU�� D� PRGL΋FDWLRQ�
to this Stoppa approach was reported 
E\� +LUYHQVDOR� HW� DO�� LQ� ����� DQG� &ROH� DQG�
Bolhofner in 1994, both independently use 
LW� IRU� ΋[DWLRQ� RI� SHOYLF� DFHWDEXOXP� IUDFWXUHV�
XVLQJ�LQWUDSHOYLF�H[WUDSHULWRQHDO�DSSURDFKHV���� 
$PRQJ� LWV� VHYHUDO� DGYDQWDJHV�� WKH� PRGL΋HG�
Stoppa approach provides direct access to 
the pubic bones, posterior surface of the 
UDPXV��SXELF�HPLQHQFH��TXDGULODWHUDO�VXUIDFH�

and the infrapectineal surface, in addition to 
the anterior sacroiliac joint, sciatic notch and 
VFLDWLF�EXWWUHVV�5
 Since it is used more often, there 
are more extensive reports concerning the 
LOLRLQJXLQDO�DSSURDFK�DQG�LWV�RXWFRPHV��6RPH�
of the reported challenges in the traditional 
ilioinguinal approach include more intricate 
anatomy, serious trauma, limited space for 
IUDFWXUH�UHGXFWLRQ�DQG�΋[DWLRQ��DQG�SRVVLELOLW\�
RI�DGGLWLRQDO�FRPSOLFDWLRQV�1

&DVH�3UHVHQWDWLRQ

 A 24-year-old female was admitted in 
our hospital with the chief complaints of pain 
from severe pelvic injuries sustained while 
FROOLGLQJ�ZLWK� D� FDU� LQ� D�PRWRUF\FOH� DFFLGHQW��
+LVWRU\� WDNLQJ� UHYHDOHG� VKH� KDG� VXΊHUHG� D�
VHULRXV�WUD΍F�DFFLGHQW�ZKHQ�VKH�FROOLGHG�ZLWK�
D�FDU�IURP�WKH�IURQW�DQG�IHOO�RΊ�ZKHQ�GRGJLQJ�
D� KROH� RQ� WKH� URDG�� 7KHQ�� WKH� SDWLHQW� ZDV�
GUDJJHG�EHQHDWK�D�PRYLQJ�FDU�DIWHU�IDOOLQJ��
 Several hours after the accident at the 
Emergency Room, the patient received basic 
OLIH� VXSSRUW� WUHDWPHQW�� 7KH� SDWLHQW� KDV� D�
KLVWRU\�RI�EHLQJ�IUHH�IURP�SUHYLRXV�PHGLFDWLRQ��
During the physical examination, the patient 
exhibited right hip tenderness, deformity on 
the right femur and limitation of motion due 
WR�SDLQ��7KHUH�ZHUH�QR�DSSDUHQW�YHVVHO��QHUYH��
QRU�SHOYLF�RUJDQ�LQMXULHV��
� 7KH�SDWLHQW�XQGHUZHQW�SHOYLF�[�UD\�΋OP�
UDGLRJUDSK\��$3�DQG�ODWHUDO��LQOHW��RXWOHW�YLHZ��
DQG� SHOYLF� FRPSXWHUL]HG� WRPRJUDSK\� �&7��
VFDQV� IRU� WKUHH�GLPHQVLRQDO� UHFRQVWUXFWLRQV��
She was diagnosed as closed pelvic fracture 
of right superior and inferior pubic rami with 
right sacroiliac joint disruption, and a closed 
IUDFWXUH�RI�ULJKW�VKDIW�IHPXU��
� 7KH�SDWLHQW�XQGHUZHQW�H[WHUQDO�΋[DWLRQ�
LQ� WKH� (PHUJHQF\� 5RRP� RSHUDWLQJ� WKHDWHU��
After her condition showed improvement in 
WKH�ZDUG��RSHQ�UHGXFWLRQ�DQG�LQWHUQDO�΋[DWLRQ�
for the femoral fracture and for the pelvis 
IUDFWXUH� ZHUH� SHUIRUPHG� XVLQJ� D� PRGL΋HG�
6WRSSD�DSSURDFK�WR�DFFHVV�WKH�IUDFWXUH�VLWH�
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)LJXUH� ��� 3UHRSHUDWLYH� SODLQ� UDGLRJUDSK\�� $3� /DWHUDO�� LQOHW� DQG� RXWOHW� YLHZV� VKRZHG�
closed pelvic fracture of right superior and inferior pubic rami and right sacroiliac joint 
GLVUXSWLRQ�

)LJXUH����3UHRSHUDWLYH�WKUHH�GLPHQVLRQDO�UHFRQVWUXFWLRQV�&7�VFDQ�
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2SHUDWLYH�7HFKQLTXH�  
 Following previously described 
procedures, the surgery was performed 
XQGHU� JHQHUDO� DQHVWKHVLD�� 7KH� SDWLHQW� ZDV�
positioned supine on the operating table, the 
lower abdomen was then aseptically draped 
IRU�WKH�RSHUDWLRQ��+LS�ΌH[LRQ�ZDV�DFKLHYHG�E\�
SODFLQJ�D�ODUJH�VDQGEDJ�XQGHUQHDWK�WKH�NQHH�
� 7KLV� SRVLWLRQ� UHOD[HG� WKH� LOLRSVRDV�
muscle, the abdominal muscles and also the 
H[WHUQDO� LOLDF�IHPRUDO� QHXURYDVFXODU� EXQGOH��
7KLV�SRVLWLRQ�DOVR�SHUPLWWHG�D�PXOWL�GLUHFWLRQDO�
traction of the limbs needed to reduce the 
IUDFWXUH�� � 7KH� VXUJHRQ�SRVLWLRQHG�KLPVHOI� RQ�
WKH�FRQWUDODWHUDO�VLGH�RI�WKH�LQMXUHG�SHOYLF�6 

  :H� LGHQWL΋HG� WKH� VXSHULRU� SXELF�
ramus and 1 cm proximal to it performed a 
3IDQHQVWLHO� VNLQ� LQFLVLRQ� RI� ��ȁ���� :H� WKHQ�
deepened the incision, until the abdominal 
IDVFLD� ZDV� H[SRVHG�� $V� WKH� PRGL΋HG� 6WRSSD�
DSSURDFK� DORQH� ZDV� LQDGHTXDWH� WR� DWWDLQ�
SURSHU� UHGXFWLRQ� DQG� ΋[DWLRQ�� DQ� DGGLWLRQDO�
ODWHUDO�ZLQGRZ�ZDV�PDGH�DORQJ�WKH�LOLDF�FUHVW��
%RWK� ZHUH� QHHGHG� WR� ΋[� WKH� VDFURLOLDF� MRLQW�
GLVUXSWLRQ�1,6,7

)LJXUH� ��� � 7KH� SDWLHQW� LV� SRVLWLRQHG�
VXSLQH��7KH�VXUJHRQ�VWDQGV�FRQWUDODWHUDO�
to the fracture site, behind them, 
stands the scrub team, while the image 
LQWHQVL΋HU�LV�SODFHG�LSVLODWHUDO�WR�IUDFWXUH�
VLWH�7 

)LJXUH����/DWHUDO�DQG�3IDQHQVWLHO�LQFLVLRQ�

 After we exposed the rectus abdominis 
muscle, it was split along the linea alba so that 
we could proceed into the internal aspect of 
WKH�SHOYLV��$V�ZH�DSSURDFKHG�WKH�LQVLGH�RI�WKH�
SHOYLV��΋UVW�ZH�LGHQWL΋HG�DQG�WKHQ�OLJDWHG�WKH�
FRURQD�PRUWLV��
� &RURQD�0RUWLV� ZDV� IRUPHG� E\� DUWHULDO�
anastomotic branches between obturator 
artery and the inferior abdominal, along with 
WKHLU�DFFRPSDQ\LQJ�YHLQV��$OO�RI�WKHVH�YHVVHOV�
of the “corona mortis” should be isolated 
DQG� FXW� RΊ�� 6XESHULRVWHDO� GLVVHFWLRQ� ZDV�
performed along the pelvic brim to expose the 
IUDFWXUH�IUDJPHQWV�1,6,7
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)LJXUH����&RURQD�PRUWLV�ZDV�LGHQWL΋HG�

� 7KH� REWXUDWRU� QHUYH� DQG� YHVVHOV� ZHUH�
XVXDOO\� LGHQWL΋HG� HDVLO\� DV� WKH\�SDVV� WKURXJK�
WKH� REWXUDWRU� IRUDPHQ�� 7KH\� VKRXOG� EH�
SURWHFWHG�GXULQJ�WKH�IXUWKHU�SURFHGXUH��$V�WKH�
iliopsoas was retracted upwards, do be careful 
not to damage the external iliac artery and vein 
O\LQJ�RYHU�LW��,Q�VRPH�ULVN\�FDVHV��LQWUDRSHUDWLYH�
GDPDJH�PD\� EHIDOO� DW� WKH� H[WHUQDO� LOLDF� YHLQ��
Once appropriate exposure of the fracture 
site was achieved, we attempted to reduce the 
IUDFWXUH��IROORZHG�E\�LQWHUQDO�΋[DWLRQ�1,6,7 

)LJXUH�����1��2EWXUDWRU�FOHDUO\�LGHQWL΋HG�

)LJXUH����'LUHFW�DFFHVV�WR�WKH�TXDGULODWHUDO�
VXUIDFH�DQG�H[SRVHG�FOHDUO\�

&RQQHFWLQJ�/DWHUDO�ZLQGRZ�WR�0HGLDO�:LQGRZ�
XVLQJ�&REE��7KH� IUDFWXUHV�ZHUH�UHGXFHG�ZLWK�
SHOYLF�IUDFWXUH�UHGXFWLRQ�IRUFHSV�

)LJXUH����5HGXFWLRQ�DQG�SODWH�SODFHPHQW��
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� ,QWUDRSHUDWLYH�H[DPLQDWLRQ�XVLQJ�&�DUP�
ΌXRURVFRS\� ZDV� QHHGHG� WR� REVHUYH� IUDFWXUH�
reduction, as well as the screws position and 
length in the steel, especially to ensure the 
DFHWDEXOXP�ZDV�QRW�EUHDFKHG��5HGXFWLRQ�DQG�
΋[DWLRQ�RI�WKH�VDFURLOLDF�MRLQW�GLVUXSWLRQV�ZHUH�
then attempted, combined with the iliac fossa 
DSSURDFK�

)LJXUH����,QWUDRSHUDWLYH�,PDJH�LQWHQVL΋HU

� ,W�LV�LPSRUWDQW�WR�FKHFN�WKH�SHULWRQHXP�
integrity, followed by placement of a negative 
pressure drainage tube at the retropubic 
space, the inner side or the posterior of the 
DFHWDEXOXP�� :H� FORVHG� WKH� PLGOLQH� LQFLVLRQ�
LQ� WKH� UHFWXV� DEGRPLQLV� DQG� VXSHU΋FLDO�
tissues in layers with precaution not to injure 
WKH� XQGHUO\LQJ� EODGGHU� DQG� SHULWRQHXP��
 While closing the lateral window, 
it was important to do it in layers with 
reconstruction of the previously preserved 
IDVFLDO� OD\HU�� 7KHQ�� FORVHO\� VXWXUHG� WKH�
IDVFLD� UHFWD�� DQG� ΋QDOO\� WKH� VNLQ�1,6,7

'LVFXVVLRQ

� 7R� UHDFK� WKH� JRDO� RI� HDUO\� IXQFWLRQDO�
exercise, the main aims of the above-described 
procedures in pelvic fracture surgeries include 
correction of any deformities and restoration 
RI� WKH� SHOYLF� ULQJ� VWUXFWXUH� VWDELOLW\�� ,Q� WKH�
VWHS�ZLVH� SURFHVV�� VRPH� PRGL΋FDWLRQV� RI�
previous approaches can be done to help 
in reducing pelvic fractures, and providing 
UHOLDEOH� ΋[DWLRQV�� 7KH� FKDOOHQJLQJ� GL΍FXOWLHV�
with these surgical approaches involving 
DFFHVVLQJ� WKH� SHOYLF� IUDFWXUHV� ZLWK� HΊRUWV� DW�
UHGXFWLRQ�DQG�LQWHUQDO�΋[DWLRQ�DUH�GXH�WR�WKH�
intricate anatomical structure and its profound 
ORFDWLRQ��$FFRUGLQJO\��D�WKRURXJK�UDGLRJUDSKLF�
analysis is needed to best decide the suitable 
preoperative plan, including the reduction 
RUGHU�DQG�΋[DWLRQ�PHWKRG�FKRVHQ��7KLV�LQ�WXUQ�
ZLOO� LQΌXHQFH�WKH�VXUJLFDO�΋HOG�WKDW�KDV�WR�EH�
VHFXUHG��
� 7KH� WUDGLWLRQDO� LOLRLQJXLQDO� DSSURDFK�
has several advantages, including possible 
exposure of the whole anterior ring of the 
pelvis, in addition to the transverse fracture 
and anterior acetabular fractures, thereby 
reducing the incidence of heterotopic 
RVVL΋FDWLRQ�DQG�VFLDWLF�QHUYH�LQMXU\��
 Nevertheless, the approach is complex 
with complicated anatomical structures, while 
it is necessary to expose any fractures need in 
three windows of tissue spaces: the external 
iliac lymph vascular bundle, the femoral nerve, 
DQG�WKH�VSHUPDWLF�FRUG�RU�WKH�IDOORSLDQ�DUFK��
� 7KH� FKDQFH� RI� DGGLWLRQDO� WUDXPD�
during surgery is high, and an even higher 
WHFKQLTXH� LV� UHTXLUHG�� VLQFH� GDPDJHV� FRXOG�
occur to important tissues and cause other 
GHIHFWV�1 Among various structures, the 
LOLRLQJXLQDO� DSSURDFK� PRVW� IUHTXHQWO\� LQMXUH�
WKH�ODWHUDO�IHPRUDO�FXWDQHRXV�QHUYH��3UHYLRXV�
UHYLHZ� LGHQWL΋HG� WKDW� H[FHVVLYH� UHWUDFWLRQ� RU�
severing of the surgical window might cause 
QHUYH� LQMXU\�7 7KH�PRGL΋HG� 6WRSSD� DSSURDFK�
ZKLFK� LV� QRZ� EHWWHU� NQRZQ� DV� $QWHULRU�
,QWUD� 3HOYLF� DSSURDFK�� GRHV� QRW� H[SRVH� WKH�
middle window, reducing the chance of - 
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injuring thefemoral nerve, inguinal canal, and 
H[WHUQDO�LOLDF�YHVVHOV�
� 7KH� PRGL΋HG� 6WRSSD� DSSURDFK� LV�
superior as it allows direct visualization of 
the entire pelvic brim from the pubic body 
to the anterior aspect of the sacral ala, direct 
YLVXDOL]DWLRQ� DQG� DFFHVV� WR� WKH� TXDGULODWHUDO�
plate essential for reduction and plating, and 
direct visualization and access to the posterior 
column from the greater sciatic notch to the 
ischial spine necessary for reduction and 
SODWLQJ�7 

� ,Q� FRPSDULVRQ� WR� WKH� LOLRLQJXLQDO�
DSSURDFK��WKH�PRGL΋HG�6WRSSD�DSSURDFK�FRXOG�
have lesser blood loss, decreasing the amount 
of blood transfusion, and shortening the 
RSHUDWLRQ� WLPH��:KLOH� LQJXLQDO� DSSURDFK� KDV�
DQ�LQKHUHQW�ULVN�RI�LQMXULQJ�WKH�LOLDF�YHLQ�DQG�WKH�
ODWHUDO�IHPRUDO�FXWDQHRXV�QHUYH��WKH�PRGL΋HG�
6WRSSD� DSSURDFK� KDV� QR� UHTXLUHPHQWV� RI�
exposure and traction on the above tissues, so 
QR�GDPDJHV�ZRXOG�RFFXU�LQ�WKHVH�DUHDV�1 
� 1RQHWKHOHVV�� WKH� PRGL΋HG� 6WRSSD�
DSSURDFK� QHHGV� VLJQL΋FDQWO\� PRUH� GHOLFDWH�
dissection, especially in the presence of 
intrapelvic adhesions, such as revision surgery 
including implant removal, and previous 
VXUJHU\�LQ�WKH�ORZHU�DEGRPHQ��
� ,Q� FRPSDULVRQ� WR� WKH� RWKHU� SHOYLF�
DSSURDFKHV��SHUIRUPLQJ� WKH�PRGL΋HG�6WRSSD�
approach is easier in patients with a thin 
ERG\� W\SH�� 7KH�PRGL΋HG� 6WRSSD� DSSURDFK� LV�
therefore relatively contraindicated in severely 
obese patients or those with previous repeated 
SHOYLF�VXUJHU\�1,6,7

� 7KH� PRGL΋HG� 6WRSSD� DSSURDFK� LV�
appropriate for treating pelvic fractures as it has 
OHVV� WUDXPD�� DFFHSWDEOH� DQG� TXLFN� H[SRVXUH��
DFFHVVLEOH� DQG� H΍FLHQW� IUDFWXUH� � UHGXFWLRQ�
DQG�΋[DWLRQ��ZLWK� UHGXFHG�FRPSOLFDWLRQV�DQG�
LPSURYHG�SRVWRSHUDWLYH�UHFRYHU\�

5HIHUHQFHV

&RQFOXVLRQV

��� +RQJ�=KDQJ� *XR�� <X�)DQJ� +H�� :DQ�4LQJ�
+H�� 0RGL΋HG� 6WRSSD� DSSURDFK� IRU� SHOYLF�
DQG� DFHWDEXODU� IUDFWXUH� WUHDWPHQW�� $FWD�
2UWRS�%UDV�������������������

��� (OPDGDōJD�0��*¾]HOE�<��$FDUF�0$��8]HUD�*��
$UD]L�0�� 7KH� 6WRSSD� DSSURDFK� YHUVXV� WKH�
ilioinguinal approach for anterior acetabular 
fractures: a case control study assessing 
blood loss complications and function 
RXWFRPHV�� 2UWKRSDHGLFV� 	� 7UDXPDWRORJ\��
6XUJHU\�	�5HVHDUFK��������������ȁ����

��� +LUYHQVDOR� (�� /LQGDKO� -�� %¸VWPDQ� 2�� $�
QHZ� DSSURDFK� WR� WKH� LQWHUQDO� ΋[DWLRQ� RI�
XQVWDEOH�SHOYLF�IUDFWXUHV��&OLQ�2UWKRS�5HODW�
5HV�������������������

��� 6RQL� $�� *XSWD� 5�� 6HQ� 5�� 0RGL΋HG� 6WRSSD�
approach for acetabulum fracture: a 
UHYLHZ��5HY�%UDV�2UWRS�������������ȁ����

��� /LQGDKO� -� DQG� +LUYHQVDOR� (�� 6XUJLFDO�
WUHDWPHQW�RI�SHOYLF�ULQJ�IUDFWXUHV��6XRPHQ�
2UWRSHGLD�MD�7UDXPDWRORJLD�����������

��� )HUJXVRQ� 7�� )RUZDUG� '�� 0RGL΋HG� 6WRSSD�
$SSURDFK��$2�)RXQGDWLRQ�&RXUVH������

��� +D� <RQJ� .LP�� 'DH� 6XN� <DQJ�� &KDQJ� .\X�
3DUN�� :RQ� 6LN� &KR\�� 0RGL΋HG� 6WRSSD�
approach for surgical treatment of 
DFHWDEXODU� IUDFWXUH�� &OLQLFV� LQ� 2UWKRSHGLF 
6XUJHU\���������������
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