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Abstract 

Background: Lower limb defects following compound fractures are a major cause of morbidity following 

trauma. Local reconstructive options are often limited necessitating microvascular free flap 

reconstruction. 

Materials and Methods: A retrospective evaluation of all patients undergoing microvascular free flap 

reconstruction for post-traumatic lower limb defects from January 2011 to December 2014 at a tertiary 

health care centre was performed. All patients were evaluated for etiology, site of the defect, free flap 

used, recipient vessel, type of anastomosis, flap survival and post-operative complications. 

Results: Of all the 22 patients evaluated with a mean age of 27.7 years (range 8-66 years), 18 were males 

and 4 females. Road traffic accident was the major mode of trauma (18 patients) followed by railway 

accident (2), fall from height (1), assault (1). Flaps used were ALT flaps (14), Latissimus Dorsi (6), 

gracilis (2). Most common site of defect was lower third leg (15) followed by middle third leg (2), foot and 

sole (5). Fasciocutaneous flaps were done in 14 patients and muscle flaps were done in 8 patients. The 

overall survival rate was 90.90% (20/22) with partial necrosis in 2 patients. End to end anastomosis was 

done in 18 patients and end to side anastomosis was done in 4 patients. 

Conclusions: Microvascular free flaps are an integral part of treatment for post-traumatic lower limb 

defects. Excellent outcomes can be achieved by thorough debridement, appropriate recipient vessel and 

flap selection and careful post-operative management. 
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Introduction 

Lower extremity injuries represent the primary 

cause of more than half of all hospitalizations for 

trauma
1
. They usually involve young patients in 

the age group of 20-30 years
2
. The advent of 

reconstructive microsurgery has led to a new 

phase of possibilities for salvage following major 

limb trauma. Although pedicled fasciocutaneous 

or muscle flaps continue to be useful options, 

microsurgical free flaps are usually necessary for 

larger defects and for areas where there are no 

locoregional options.  
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Aims and Objectives 

• To evaluate the survival rate of 

microvascular free flaps used in post-

traumatic lower limb defects. 

• To study various parameters of 

microvascular reconstruction of post 

traumatic lower limb defects. 

 

Materials and Methods 

This is a retrospective study of 22 patients who 

underwent microvascular free flap reconstruction 

for post-traumatic defects of the lower limb at a 

tertiary health centre in Mumbai. All patients were 

initially admitted in orthopedic department for 

primary bone stabilization with external fixation 

devices and were then referred to the Plastic 

Surgery unit for management of open wounds. All 

patients with lower limb defects were examined 

with reference to nature of the defect (duration, 

site, size, soft tissue/ bony/complex defect), 

pulsations, general condition and fitness for major 

surgery. For those with absent lower limb 

pulsations- Color Doppler /angiographic 

evaluation were done. All patients underwent one 

surgical setting of debridement prior to definitive 

flap cover surgery. Surgery was performed with a 

two-team approach i.e. one team harvesting the 

flap and the other team performing dissection of 

recipient vessels beyond the zone of trauma and 

preparing the defect for receiving the flap. The 

recipient vessels (Anterior or posterior tibial 

artery) were selected based on findings of pre-

operative clinical examination, Doppler/ 

angiography findings and location of defect. The 

flap was tailored to fit the defect after debridement 

and excision of fibrosed margins. Following flap 

harvest, the donor vessels were divided, the flaps 

were transferred to the recipient site, sutured in 

place after appropriate positioning of the vessels 

and vascular repair was performed. End-to-end 

anastomosis of donor & recipient arteries and 

veins was done in most cases.  End to side arterial 

repair was performed in 4 patients with significant 

size discrepancy. Post operatively all patients 

were given splintage and leg elevation. 

Postoperative LMW Heparin (once daily) was 

administered to all patients. Patients were 

adequately hydrated to maintain a Urine output of 

1.5-2 ml/kg/hour and the flaps were monitored 

closely for signs of vascular compromise and need 

for re-exploration--hourly for 24 hours, two 

hourly for the next 48 hours and 4 hourly till day 

5. All patients were followed up for at least 6 

months.  

 

Observation   

Table 1- Sex distribution 
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Table 2- Distribution of defects in the leg 

 

 
 

Table 3 – Modes of injury 

 
 

Table 4 – Different flaps done for the leg defects 

 

Sales, FOOT AND SOLE , 
5 

Sales, LOWER 1/3RD 
LEG , 15 

Sales, MIDDLE 1/3RD 
LEG, 2 

      

14 
 

6 
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Table 5 Results of survival of individual flaps 

 
 

Table 6 Survival rates of fasciocutaneous and muscle flaps 

 
 

Table 7 Survival rate of flaps with end to end and end to side anastomosis 

 
 

 
Figure 1- Free ALT flap done for lower 1/3 leg and ankle defect 

 

 
Figure 2 – Free latissimus dorsi flap done for sole defect 
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Figure 3 – ALT flap done for lower third leg and ankle defect which developed partial necrosis. The 

necrosed flap was debrided and STSG done. 

 

Results 

Of all the 22 patients evaluated with a mean age of 

27.7 years (range 8-66 years), 18 were males and 

4 females. Road traffic accident was the major 

mode of trauma (18 patients) followed by railway 

accident (2), fall from height (1), assault (1). Flaps 

used were ALT flaps (14), Latissimus Dorsi (6), 

gracilis (2). Most common site of defect was 

lower third leg (15) followed by middle third leg 

(2), foot and sole (5). Fasciocutaneous flaps were 

done in 14 patients and muscle flaps were done in 

8 patients.  The overall survival rate was 90.90% 

(20/22) which is comparable to other reported 

series of lower limb reconstruction
3
. Of the 22 

flaps, 2 had complete necrosis and needed a 

second flap for cover of exposed vital structures—

both underwent cross leg flap cover. 2 patients 

had partial necrosis of the free flap--1 required 

debridement and secondary suturing while another 

required debridement and skin grafting. Of the 14 

fasciocutaneous flaps done 1 had complete 

necrosis and out of 8 muscle flaps 1 had complete 

necrosis. Of the 18 end to end anastomosis there 

was complete necrosis in 2 patients and all 4 cases 

of end to side anastomosis survived. However, 

this difference is not significant due to the small 

number of end-to-side anastomosis.  In either case 

there is no statistical difference in survival rates 

between fasciocutaneous and muscle flaps and 

between end to end and end to side anastomosis. 

 

Discussion 

Soft tissue defects of the lower extremity 

represent a challenging problem that requires a 

multidisciplinary approach involving both the 

reconstructive and orthopedic surgeons. The flap 

selection for lower extremity reconstruction is 

generally based on location of the defect, the size 

of the wound surface area, the type of deficient 

tissue components and their volume, status of the 

wound, the length of the pedicle, and the donor 

site and its morbidity. In terms of type of soft 

tissue flap, both fasciocutaneous and muscle flap 

are feasible options. Long bone defects most often 

need vascularised fibula flap for reconstruction. 

In our study, all patients presented with soft tissue 

defects; hence we used ALT, LD and gracilis 

flaps. ALT flap was chosen most often since it 

offers the advantages of long, constant pedicle, 

two-team approach, large area of flap available 

depending on the defect and minimal donor site 

morbidity. LD flap was preferred for defects over 

weight-bearing heel & sole while gracilis was 

chosen for small defects. According to the 

literature, survival and complication rates of 

fasciocutaneous ALT flaps and muscle flaps are 

comparable
6,7,8,9,10,11,12

. In our study, we found no 

significant difference between failure rates of 

muscle and fasciocutaneous flaps. 

As far as vascular anastomosis is concerned, in 

most cases we performed an end-to-end arterial 

and venous anastomosis. However, in 4 cases 

where there was significant discrepancy between 

recipient & donor arteries, an end-to-side 

anastomosis was performed. According to recent 

literature there is only a marginal difference in 

survival rates between end to end and end to side 

anastomoses
13

. We found no significant difference 

in flap failure or thrombosis rates between end to 

side and end to end anastomoses in our study. 
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Conclusion 

Free tissue transfer for reconstruction in patients 

with difficult wounds of the lower extremity is an 

excellent and effective procedure with a high 

success rate. Careful preoperative preparation and 

intraoperative attention to detail, combined with 

the use of microsurgical techniques are the keys 

for success.  
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