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HISTORY
A boy aged 16 years suffered a close-range shotgun 
wound to the left groin. A pressure dressing applied 
in the field by the emergency medical services was 
saturated with blood when the patient arrived at the 
trauma center.

EXAMINATION
The patient was agitated and uncooperative. His 
blood pressure was 80/50 mm Hg, heart rate was 
140 beats/min, and respiratory rate was 20 breaths/
min with audible breath sounds bilaterally. While 
the patient was being intubated and intravenous 
catheters were being inserted, an arterial blood 
gas was drawn and an X-ray of the left groin was 
performed (figure  1). The results of the arterial 
blood gas were a pH of 6.89 and a base deficit of 
−24.8. The pressure dressing over the left groin 
was reinforced, and the patient was moved to the 
operating room. He was noted to be moving his left 
ankle and toes.

FIRST OPERATION
Once the pressure dressing was removed, exten-
sive damage to the soft tissues of the left groin 
was noted. After a longitudinal incision was made 
through this area, a quick inspection documented 
multiple perforations of the common femoral 
artery (CFA), superficial femoral artery (SFA), and 
common femoral vein (CFV) with profuse arterial 
and venous hemorrhage.

QUESTION
After proximal clamp control of the left CFA was 
attained, your choice for management would be
A.	 saphenous vein graft replacement of CFA/SFA, 

ligation CFV;
B.	 intraluminal shunts to CFA/SFA and CFV;
C.	 intraluminal shunt to CFA/SFA, ligation CFV;
D.	 polytetrafluoroethylene (PTFE) graft replace-

ment of CFA/SFA, ligation CFV.

FIRST OPERATION CONTINUED
The injured segment of the left CFA/SFA was 
resected with sacrifice of the left profunda femoris 
artery, and a Pruitt-Inahara shunt (Lemaitre 
Vascular, Burlington, Massachusetts, USA) was 
inserted to restore arterial inflow to the lower 
extremity (figure 2). After the left CFV was ligated, 
the skin edges of the incision and defect in soft 
tissue in the left groin were reapproximated with 
towel clips (figure  3). The final step at the first 
operation was a left below knee two-skin incision 
four-compartment fasciotomy.

SECOND OPERATION
The patient’s metabolic acidosis corrected over 
8 hours, and he was returned to the operating room 

the following day. First, a 6 mm PTFE graft was 
tunneled medial to the open wound in the left groin. 
Unfractionated heparin (6000 units) was adminis-
tered intravenously, vascular clamps were applied 
to the left CFA and SFA around the shunt, and the 
shunt was removed. Fogarty balloon catheters were 
then passed proximally and distally through the left 
femoropopliteal arterial system, but no thrombus 
was retrieved. The end of the left CFA was then 
sewn to the proximal end of the extra-anatomic 
6 mm PTFE graft using 6–0 polypropylene suture. 
After flushing the graft through the open distal end, 
the blood in the graft was evacuated and the graft 
was filled with heparinized saline before applying 
a distal vascular clamp. The end of the PTFE graft 
was then sewn to the end of the left SFA in an end-
to-end fashion using 6–0 polypropylene suture. 
Appropriate flushing was performed before tying 
down the last knot on the distal anastomosis. Both 
left pedal pulses were palpable after the vascular 
clamp on the distal graft was removed.

Finally, the skin was closed over the two artery-
PTFE graft anastomoses to ensure a complete extra-
anatomic track.

THIRD OPERATION
The patient was returned to the operating room 
on the following day for debridement and open 
packing of the incision/defect in soft tissue of the 
left groin.

FOURTH OPERATION
The Plastic Surgery Service had been consulted to 
help with muscle flap coverage of the defect in soft 
tissue in the left groin. While they were mobilizing 
a muscle flap in the distal left thigh, the distal SFA 
beyond the medial extra-anatomic 6 mm PTFE 
graft was transected inadvertently. This necessitated 
resecting the prior distal PTFE graft-SFA anasto-
mosis, adding a PTFE graft extension to the end 
of the original graft, and sewing this extension in 
an end-to-side fashion to the proximal left popliteal 
artery.

FIFTH THROUGH TWELFTH OPERATIONS
Eight further operations were performed for 
debridement of the open wound in the left groin 
and for the application of split-thickness skin grafts 
to the open fasciotomy sites on the medial and 
lateral left leg.

DISCHARGE
The patient was discharged on the 39th postinjury 
day with a longitudinal granulating open wound in 
the left groin and mid-anterior proximal left thigh 
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(figure 4). There was 2+ edema of the left lower extremity, and 
both left pedal pulses were still palpable.

He was instructed to wear a fitted compressive stocking on the 
entire left lower extremity, cease smoking, and ingest aspirin 81 
mg every 12 hours until re-evaluation in 3 months.

DISCUSSION
Interest in the management of civilian shotgun wounds in the 
USA is now nearly 75 years old. One of the earliest papers 
describing a classification system of such injuries (type I—pene-
trating, over 7 yards; type II—perforating, 3–7 yards; type III—
massive, under 3 yards) was coauthored by American Association 
for the Surgery of Trauma Past President Roger T. Sherman 
(1978–1979) in 1963.1 Subsequent papers in the 1970s, 1980s, 
and 1990s described the mechanism of injury,2 principles of 
management,3 and excellent results when peripheral vascular 
injuries resulted from a shotgun wound.4 5

In the modern case presented, the trauma team faced the clas-
sical dilemma in patients with near-exsanguination from a severe 
injury to an extremity—namely, salvage of ‘life versus limb’.6 
The factors prompting the attempt to save the patient’s left 
lower extremity despite his precarious hemodynamic status on 
admission are listed as follows: (1) age of patient; (2) proximal 
and limited location of injury; (3) easy access to area of hemor-
rhage; and (4) movement of the left ankle and toes on admission.

The fundamental principles of ‘damage control’ for vascular 
trauma were all applied in this patient.7 First, bleeding from 

multiple pellet wounds was controlled by resection of an injured 
segment of a major artery (CFA/SFA) and ligation of a major 
vein (CFV). Second, after passage of Fogarty balloon catheters 
proximally and distally, a temporary intraluminal shunt was 
inserted to restore arterial inflow into the extremity. Third, with 
edema of the left lower extremity from ischemia and ligation of 
the CFV, a ‘prophylactic’ (no compartment pressure measured) 
two-skin incision four-compartment fasciotomy was performed 
in the left leg.8 And, fourth, a temporary towel clip closure of the 
defect in soft tissue/incision in the left groin was performed to 
cover the intraluminal shunt.

In retrospect, there were several choices for management 
in this patient which can be criticized. The old Pruitt-Inahara 
shunt used had the advantages of having inflatable balloons at 
the ends and a T-piece to allow for postoperative injection of 
heparin, papaverine, or arteriographic dye. Unfortunately, the 
outlying diameter was only 9 Fr. In the largest single-center 
civilian review of temporary intraluminal vascular shunts (91% 
inserted in peripheral vessels), the most commonly used size was 
14 Fr.9 In the modern era, the Pruitt F3 carotid shunt (Lemaitre 
Vascular) is available in a 10 Fr size resulting in a 10% increase in 
flow as compared with the original Pruitt-Inahara shunt.

The choice of a small size PTFE graft for the extra-anatomic 
bypass would be criticized by most vascular trauma surgeons 
in the current era. The first reason is that PTFE prostheses are 

Figure 1  X-ray of close-range shotgun wound of left groin.

Figure 2  Pruitt-Inahara intra-arterial shunt connecting left common 
femoral and superficial femoral arteries in groin wound.

Figure 3  Towel clip closure to cover open left groin wound and shunt 
except T-piece.

Figure 4  Granulating open left groin wound at time of discharge on 
39th postinjury day.
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known to develop a thick pseudointima over time.10 11 This obvi-
ously narrows the luminal diameter so that a 6 mm may become 
a 4 mm graft over time, thus increasing the risk of thrombosis. 
In the patient described, a 6 mm rather than an 8 mm graft was 
chosen presumably to better match the size of the distal open end 
of the SFA at the second operation. By performing a distal end-
to-side anastomosis (graft-to-artery as was done at the fourth 
operation), a larger PTFE graft could have been inserted at the 
second operation. This would have been true despite spasm of 
the left SFA secondary to the presence of a shunt. The third 
reason is that the patient’s profound shock, significant injury to 
the soft tissue in the left groin, need for multiple operations, and 
prolonged stay in the hospital would all contribute to a greater 
risk of infection in a synthetic conduit as compared with a saphe-
nous vein graft from the contralateral thigh.

As noted above, adherence to the principles of ‘damage 
control’ for vascular trauma contributed to simultaneous salvage 
of the patient’s life and limb. The extensive damage to soft tissue 
in the groin from the shotgun wound and the choice to ligate the 
injured CFV both contributed to the significant edema of the left 
lower extremity, the main morbidity of the injury, at discharge.12
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