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ABSTRACT 

Objective: To evaluate the surgical outcomes of delayed presented lower extremities injuries following blunt and 

penetrating trauma. 

Study Design: A prospective study 

Place and Duration of Study: This study was conducted at the vascular surgical unit of Doctor Hospital and 

Medical center Lahore for 1 year from Oct 2020 to Oct 2021. 

Materials and Methods: The study included confirmed cases of arterial injuries of lower limbs following blunt and 

penetrating trauma presented to us after 24hours. Whereas, patients with non-salvageable limbs were excluded from 

the study. Surgical revascularization was carried out in all the cases in an attempt to repair lower limb arteries. The 

patients were assessed for amputation rate, mortality rate. Patients were followed for at least 3 months, 

postoperatively to evaluate complications (if any). 

Results: A total of 22 patients were included in the study. External iliac artery injury (EIA) and common femoral 

artery injury (CFA) were presented in 9% patients, superficial femoral artery injury (SFA) was affected in 31.8%, 

and popliteal artery injury (PA) in 59%. The average hospital presentation time was 28.3 hrs. There was no 

mortality. Amputation was done in 9% patients with popliteal artery injury because of muscle necrosis, increasing 

infection. The secondary amputation rate was significantly higher in the PA group than in the other two groups. Soft 

tissue infection and tissue necrosis are the most reported complications in all three groups. 

Conclusion: Though amputation or limb complications may develop over time because of limited revascularization 

time of vessels, the rate of such complications is limited. Moreover, popliteal artery injury leads to most 

complications among other lower vascular injuries. 
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INTRODUCTION 

Pakistan, the fourth-most populous state across the 

world, suffers massively from non-communicable 

diseases such as injury. These injuries and associated 

trauma particularly related to limbs are also becoming a 

significant cause of morbidity and mortality. Around 40 

to 75% of injuries are inflicted on peripheral vessels (1) 

and deemed as most challenging since the amputation 

risk increases if the injury is not addressed on time.  

The optimum golden period of revascularization of a 

limb with arterial injury is less than 6 hours, due to 

completely disrupted blood supply (7). However, since 

limbs with injured arterial vasculature have intact 
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collateral circulation, the golden period, in this case, is 

slightly extended. However, even in these cases, 

ischemia of more than 6 hrs. in the injured leg increases 

the amputation risk by 4 times (8). Therefore, the 

efficiency of revascularization after 6 hours of arterial 

injury in the lower limb is still a debated subject. Some 

of the studies have found that revascularization even 

after 24 hrs or in some cases after 1 week, can save the 

leg (9), but the underlying mechanisms that allowed 

successful salvage even after prolonged ischemia 

couldn’t be understood.  

The rate of salvage of lower limbs after an injury to 

arteries is dependent upon the various factors including 

the amount of soft tissue damage, associated damage to 

the venous system, involvement of nervous system and 

bony injury, the occurrence of compartment syndrome, 

and extent of ischemic damage before revascularization 
(1,2). Trauma or damage to the arterial system is believed 

to be a major risk for limb survival (3). However, proper 

management strategies such as the immediate provision 

of treatment, appropriate fasciotomy, and restoration of 

arterial injury can significantly help in the survival of 

limbs (4). Some reports have also suggested that 

reduction in ischemic time can also decrease the extent 

Original Article Repair of Lower 

Extremity 

Arteries 



Med. Forum, Vol. 33, No. 4 98 April, 2022 

of morbidity (5,6). Generally, blunt trauma, associated 

venous, musculoskeletal injuries, and prolonged 

ischemia are the factors that are related to the high rate 

of lower limb amputations (2).  

Due to lack of awareness and poor health care facilities, 

many patients with lower limb arterial injury in 

Pakistan present late or are treated after the golden time 

(within 6hrs after the injury). This study aims to 

evaluate the outcomes of surgical repair of late-

presented lower limb arterial injuries with blunt and 

penetrating trauma. 

MATERIALS AND METHODS 

A prospective study was conducted at the vascular 

surgical unit of Doctors hospital, Lahore from 5th 

October 2020 to 5th October 2021. The study included 

patients who were presented at least after 24 hrs of 

blunt and penetrating trauma but had viable limbs on 

examination and those whose CT angiography revealed 

the vascular injury. Whereas, the patients with dead 

limbs, characterized as complete paralysis with 

mottling, were excluded from the study. The 

participants were informed of the study objective and 

their consent was sought. Similarly, an ethical review of 

the study was conducted by the ethical review 

committee of the hospital. Soon after the hospital 

admission, all participants were evaluated by the 

surgeon. The confirmed cases of arterial injury were 

referred for immediate surgical repair. X-ray was taken 

for detecting lower-extremity fractures. At baseline, 

extents of sensory and motor deficits were also 

assessed. CT angiography was done to evaluate the 

arterial system. All patients underwent surgical 

intervention for repair. During surgical intervention, 

electrical stimulations were given to gastrocnemius 

muscles and their response was monitored to define the 

viability of muscles Femoropopliteal bypass was 

conducted in patients through the use of contralateral 

saphenous veins. Following revascularization, all 

patients underwent Doppler ultrasound analysis again to 

evaluate the effect of distal perfusion. Fasciotomy was 

performed in all patients. Amputation was carried out 

primarily if the limb was found to be non-salvageable 

intraoperatively or following the surgery. It was also 

performed secondarily in the following conditions: the 

local or systematic spread of infection; toxin 

absorption, or irreversible damage to bone or soft tissue 

following debridement.  

A self-designed questionnaire was completed by the 

surgeons to identify baseline and surgical 

characteristics of all patients. The surgical 

complications were assessed soon after the surgery and 

were followed for at least 3 months in all patients.  

Statistical Analysis: SPSS (version 21) was used for 

statistical analysis. The data were presented as numbers 

and frequency. Fisher’s exact test was used to assess the 

outcomes of surgery in self-categorized participants of 

the study. A p-value less than 0.05 was considered 

statistically significant. 

RESULTS 

A total of 22 patients were enrolled in the study. Out of 

the 19 were male and 3 were female. The average age 

of enrolled patients was 32.5± 5.6 years. All cases were 

confirmed of lower-extremity arterial injury and took at 

least 24 hrs. Before getting treated while the average 

hospital presentation time was 28.3 hrs. Among the 

participants, 2 (9.09%) had common femoral artery 

injury (CFA) and external iliac artery injury (EIA), 7 

(31.03%) had superficial femoral artery injury (SFA), 

and 13 (59%) had popliteal artery injury (PA). Out of a 

total of 22 patients, 18 (81.8%) had concomitant venous 

or nerve injuries and fractures. In 72.7% (16) cases 

pulselessness was reported at the time of admission. 

22.7% (5) patients and 18.1% (4) patients had complete 

sensory and motor loss, respectively (Table I).  

No mortality was reported intra or post-operatively in 

any of the arterial injuries. Similarly, no patient in the 

three groups was found to have non-viable feet 

intraoperatively or soon after the surgery. Therefore, no 

primary amputation was reported in any group. On the 

other hand, secondary amputation was carried out in 2 

patients in the PA group due to progressive infection 

and muscle necrosis. The secondary amputation rate 

was significantly higher in the PA group than in the 

other two groups. Soft tissue infection and tissue 

necrosis are the most reported complications in all three 

groups (Table II). 

Table No.1: Clinical presentation of the study 

population (N=22) 

Sign N (%) 

Cyanosis 1 (4.54%) 

Weak pulse 3 (13.6%) 

Pulselessness 16 (72.7%) 

Partial sensory loss 12 (54.5%) 

Complete sensory loss 5 (22.7%) 

Partial motor loss 14 (63.6%) 

Complete motor loss 4 (18.1%) 

Shock 1 (4.54%) 

Prolonged capillary filling time (CFT) 9 (40.9%) 

Table No.2: Outcomes of surgical repair among 

study groups (N=22) 

Outcomes EIA or 

CFA 

(n=2) 

SFA 

(n=7) 

PA 

(n=13) 

P-

value 

Amputation     

Primary 

amputation 

0 0 0 - 

Secondary 

amputation 

0 0 2 

(15.3%) 

0.04 

Mortality 0 0 0  

Complication     
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Soft tissue 

infection 

0 2 

(28.5%) 

1 

(7.6%) 

 

 

0.006 Muscle 

necrosis 

1 

(50%) 

2 

(28.5%) 

4 

(30.7%) 

Osteomyelitis 0 0 2 

(15.3%) 

Non-union 0 1 

(14.2%) 

1 

(7.6%) 

EIA= External iliac artery injury; CFA= Common 

femoral artery injury; PA= Popliteal artery injury 

DISCUSSION 

Our study has categorized the patients according to the 

anatomic site of vascular injury that presented after at 

least 24 hrs and investigated the surgical outcomes in 

them. Accordingly, patients were categorized into 

EIA/CFA, SFA, and PA groups, and a low amputation 

rate was found, as by earlier studies (11,12).  

Perkins et al. conducted a meta-analysis to identify the 

factors that determine the success of surgical repair of 

the lower limb after vascular injury and he found the 

anatomic site of the injury as a strong determinant (10).  

Taupe et al. explored the function of collateral arteries 

and found an excess of such arteries in the superficial 

femoral artery which plays a protective role during limb 

ischemia. Therefore, in our study, too, all the patients 

(100%) with SFA had effective revascularization. 

Contrastingly, due to the absence of corresponding 

collateral blood supply to the external iliac artery and 

proximal femoral artery, the amputation rate increases 

in the cases with these arterial injuries. Therefore, in 

such vascular injury ischemic period should be kept as 

limited as possible. Among all lower extremity injuries, 

damage to the popliteal artery is considered most 

significant in the loss of limbs (13). We have classified 

popliteal artery injury into proximal and distal based on 

anatomic positions between the gastrocnemius and 

popliteal artery. The popliteal artery in the proximal 

region, just before entering into gastrocnemius, has 

fewer branches. Therefore, injury in this region presents 

more severe ischemic effects in a relatively shorter 

duration. Apart from frequent incidence of tissue 

swellings and knee dislocation in these patients, the 

higher performance rate of fasciotomy in these injuries 

increases the prospects of embolization of vessels. The 

higher secondary amputation rate in patients (1 case) 

with the proximal portion of the popliteal artery in our 

study is associated with the above-described 

complications. In contrast, all patients with an injured 

distal portion of the popliteal artery had successful 

revascularization as this segment is abundantly supplied 

with collateral circulation.  

Moini et al. investigated the outcomes of late vascular 

repair in terms of sensory and motor defects and muscle 

viability. The authors found that successful limb 

salvage is directly dependent on the viability of 

gastrocnemius muscle (9). Similarly, Jagdish et al. also 

found the success of delayed revascularization 

following popliteal injury and improvement in sensory 

and motor functions was related to gastrocnemius 

vitality (14). These results are also confirmed by several 

other studies based on the exploration of factors 

responsible for successful revascularization after 

vascular injury (15).  

The study is limited in terms of smaller study sizes and 

shorter follow-up periods. Therefore, patients should be 

followed for a long to evaluate outcomes of delayed 

surgical repair with progressing time. 

CONCLUSION 

Though amputation or limb complications may develop 

over time because of limited revascularization time of 

vessels, the rate of such complications is limited. 

Moreover, popliteal artery injury leads to most 

complications among other lower vascular injuries. 
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