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ABSTRACT 
Background: Infection at the site of vascular anastomosis is 
a serious complication of vascular surgery and is associated 
with a high limb loss and mortality rate. The classical 
method of management is ligation of the injured artery, 
adequate wound debridement and restoration of circulation. 
The latter is achieved by either in situ or extra-anatomic 
bypass. If the distal circulation is not maintained, 
subsequent amputation is most likely.  
Objectives: In this study we tried to assess the efficacy of 
extra-anatomic synthetic bypass grafts in the treatment of 
vascular infection in the groin to save the limb and avoid the 
inevitable amputation.  
Methods: Between January 2006 and December 2007, ten 
male patients aged twenty to thirty five years 
(mean=27.3years), with previous vascular surgery 
(reversed saphenous vein grafting) for sub-inguinal 
penetrating injuries complicated with infection and bleeding 
were admitted and managed surgically in the Department of 
Thoracic and Vascular Surgery, Surgical Specialties 
Hospital, Medical City Teaching Complex, Baghdad. These 
patients were studied retrospectively regarding their 
demographic and clinical features as well as details of the 
operative procedures and surgical outcome. 
All patients received emergency wound debridement, 
arterial ligation and extra-anatomic synthetic (PTFE) bypass 

grafts (External iliac or common femoral to distal superficial 
femoral or popliteal artery, six routed laterally and four 
routed medially in the thigh away from the original surgical 
field). 
Results: Excellent results were obtained in nine patients 
who saved amputation while one patient ended with above 
knee amputation. No mortality recorded. 
Conclusion: Extra-anatomic bypass is a useful approach in 
dealing with infected and disrupted vascular anastomosis 
and can be used in emergency as well as elective situations 
as mentioned in most literatures. 
Keywords: Vascular anastomosis, Extra-anatomic bypass, 
infra-inguinal graft infection management.  
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spite routine antibiotic prophylaxis and refinements 
in implantation technique, microbial infection of the 
vascular prosthesis can occur. Infection involving a 

vascular graft is difficult to eradicate. If not recognized or 
treated promptly, implant failure will occur by producing 
sepsis, hemorrhage or thrombosis. Management involves 
graft excision alone, graft preservation within the implant 
wound, in situ graft replacement, or graft excision in 
conjunction with extra-anatomic bypass grafting1. The rate 
of vascular graft infection (VGI) varies, with the incidence 
ranging from less than 1% for abdominal aortic grafts, to 
2.6% for lower extremity grafts, to approximately 6% for 
infra-inguinal vascular grafts2. The mortality related to VGI 
has been reported between 13% and 58%, and the 
amputation rate in survivors varies between 8% and 52%2.     
The aim of this study was to assess the efficacy of extra-
anatomic synthetic bypass grafts in the treatment of 
vascular infection in the groin to save the limb and avoid the 
inevitable amputation.  
Methods: This is a retrospective study of ten male patients 
(20 to 35 years old) admitted to the Department of Thoracic 
and Vascular Surgery, Surgical Specialties Hospital, 
Medical City Teaching Complex in Baghdad over two years 
period  (January 2006 through December 2007). All of them 
had previous vascular surgery for penetrating injuries of the 
infra-inguinal region where they had received reversed 
saphenous vein graft for repair of a damaged superficial 
femoral artery. The cause of admission in all patients was a 
heavy vascular surgical site infection with clinical 
manifestations of vascular insufficiency of the previously 
injured limb. For all of them   re-exploration   was   made   
after   the necessary pre-operative preparation. Surgery 

entailed removal of the infected vascular graft, ligation of 
the proximal and distal ends of the injured arterial segment 
and the insertion of the PTFE graft making the proximal 
anastomosis to the external iliac artery approached extra 
peritonealy in five patients and to the common femoral 
artery in the remaining five patients. The distal anastomosis 
was made to the distal superficial femoral artery in four 
patients and to the popliteal artery in six patients. The graft 
was buried in a tunnel created away from the infected site 
laterally in six patients and medially in the remaining four 
patients. 
       Patients were anticoagulated, (to start with), heparin 
changed to Warfarin and oral anti platelets on discharge. All 
of them were covered with heavy antibiotics both 
preoperatively and post operatively. Graft patency was 
regularly checked by colored Doppler on outpatient's bases. 
Results. Seven out of ten patients had uneventful 
postoperative course with the disappearance of vascular 
insufficiency symptoms. They had regular follow up for the 
last two years with no morbidity recorded. While 
complications developed in three patients; one of them 
presented with a false aneurysm at the proximal 
anastomotic site. Exploration done and removal of the graft 
with ligation of the involved artery. Two of them had 
infection with  an acceptable postoperative course and the 
limbs remained viable, while the first one developed 
progressive ischemia, which necessitated an above knee 
amputation, i.e. the overall limb salvage rate is 9 out of 10. 
Discussion. Infections of both native and prosthetic vessels 
are most frequently seen in the region of the groin. The 
main predisposing factors for vascular groin infection are 
infected lymph glands or surgical division of lymphatic 
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channels, the proximity of the groin to the perineum, the 
relatively superficial location of vascular grafts in the groin, 
and the development of wound infection adjacent to a 
vascular graft3. 
       Surgical site infection (SSI) after arterial intervention is 
the most common nosocomial vascular infection and an 
important cause of post operative morbidity4. Peripheral 
arterial injuries, often complicated by infection have 
increased in recent years5. A high percentage of these 
patients require resection of a segment of the artery with 
placement of a vascular graft in an extra-anatomic location5. 

       Previous studies were on a non trauma cases6-8, 

dealing with the occurrence of vascular graft infection 
following reconstructive surgery at lower limbs, while our 
study dealt with trauma cases only. 
       All of our patients were males in the third and fourth 
decades of life and these young people are the usual 
victims of trauma in both civilian accidents or military 
conflicts and this is a common daily event in our country 
nowadays. 
       Most of these patients, when subjected to vascular 
trauma and operated upon require vascular graft, and once 
such a graft gets infected there is a high possibility of limb 
amputation, as ligation of the affected vessel and graft 
removal is necessary  in most of these cases to protect 
them from sudden uncontrolled bleeding. In our study, we 
offered them an alternative extra anatomic pathway for the 
arterial flow aiming to solve their problem and minimize the 
rate of limb amputation. 
       Ligation of the main artery of a limb is a major decision 
taken to save the patient's life. Most likely such a step 
would be followed by limb loss unless the circulation is 
restored by either in situ or extra-anatomic bypass. 
However, Al-Museilih AS reported on four cases of lower 
limb aneurysms managed by arterial ligation with a good 
outcome, that is, with no limb loss.[9] In his opinion, arterial 
ligation may be safe provided good collateral circulation is 
present. It seems that an arterial lesion of a long duration 
has a sufficient time to build up efficient collateral circulation 
which guards against limb loss. Ligation is least tolerated if 
done for an acute arterial lesion9. 
       A lateral thigh tunnel was used in six patients and a 
medial tunnel in four patients avoiding the surgical infected 
sites, while there are other methods using trans-obturator 

foramen bypass, which has statistically significant lower 
mortality but no difference in graft infection rate and graft 
patency. Our results are similar to other studies10,11. 
        Seventy percent of our patients run a smooth post-
operative course while 30% developed complications. 
During the two-year follow-up, the grafts remained patent in 
the successful seven cases with no sign of infection.    
       In conclusion, limb salvage following secondarily 
infected arterial repairs can be achieved by appropriate 
extra-anatomic arterial reconstruction, which is an excellent 
approach in dealing with such a problem.  
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