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ABSTRACT

Background: Soft tissue defect around distal leg, ankle and heel region is a challenging task 
for an orthopaedic surgeon. Sural artery reverse fasciocutaenous flap has been widely used 
and is a successful method for soft tissue reconstruction in such situation. This study aimed 
to find out the result of sural artery distal based pedicle flap in managing soft tissue recon-
struction around the ankle and distal leg.

Methods: This was a retrospective study of 12 cases of sural artery based fasciocutaenous flap 
done between January 2015 to December 2019. Medical records were used to find the details 
of demographic data, operative details and post-operative status of the patients. Patients were 
contacted for the final follow up at minimum of 6 months after operation for assessment of the 
outcome. Demographic and clinical data were entered in excel chart and the clinical result was 
analyzed using SPSS software version 20.0.

Results: There were total of 12 patients who underwent sural artery flap procedure. Among them, 
10 were male and 2 females with mean age of 39 (range, 25-52) years. Eleven flaps survived with 
satisfactory functional outcome. One had complete flap necrosis, two had patchy margin necrosis 
and two had superficial infection which healed well with minor debridement and antibiotics.

Conclusions: Sural artery based reverse fasciocutaenous flap is good and technically easier option 
for an orthopaedic surgeons for the soft tissue reconstruction around ankle, heel and distal leg in 
traumatic, infective or other etiology with satisfactory outcome in most of the patients.
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INTRODUCTION

Soft tissue defect in the distal third leg, ankle and heel area 
poses a great challenge for an Orthopaedic surgeon who rou-
tinely has to deal with complex fractures or soft tissue loss 
around these regions. The most common cause of soft tissue 
loss in such regions is the sequelae of trauma. Other causes are 
infection, diabetic foot and cutaneous malignancy. 

Soft tissue reconstruction in the distal third leg, ankle and heel 
region has limited choice. Free microvascular flap can be a good 
choice but needs expertise and microvascular experience. Lo-
cal rotation flap has limited utility due to tight tissue around. 
Distal based sural artery pedicle flap is the most suitable and 
routinely used choice to cover such defect.1 Masquelet first de-
scribed this flap in 1992 and it has been used extensively with 
high success rate since then.2 Hasegawa et al in their study of 
sural artery flap to cover the defect around ankle showed good 
result in all the cases.3 Li-You et al had shown good healing in 
the all the cases of traumatic defect of heel with sural artery 
flap in their case series.4 Similar results were found in the study 
of Talukdar et al in their study of sural artery flap in covering 
defect after tumor surgery around the ankle.5

Limited studies are available from our country regarding demo-
graphics and result of such flap surgery. The aim of the present 
study was to analyze the demographic parameters and func-
tional result of distal based sural artery flap in soft tissue recon-
struction in distal leg, ankle and heel.

METHODS

This was a retrospective study of 12 cases of sural artery based 
fasciocutaenous flap performed by single orthopaedic surgeon 
from January 2015 to December 2019 for the soft tissue re-
construction in distal third leg, ankle and heel. Indications for 
the surgery was exposed ankle or calcaneus, loss of heel, ex-
posed tendons around calcaneus, nonresolving ulcer around 
the ankle and wound defect after tumor surgery. Inclusion 
criteria was wound defect at ankle, heel and distal third leg 
not amenable for primary closure or grafting. Exclusion criteria 
was case operated at some other centre, peripheral vascular 
disease and uncontrolled diabetes Mellitus. Case record from 
medical record sections were studied and data was entered in 
excel for demographics, intra and post-operative details. Final 
follow up was done at minimum of 6 months after index sur-
gery to assess limb function, recurrence of tumor or develop-
ment of sore. Data was entered into Excel chart and results 
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were analyzed using SPSS version 20 software. Consent for the 
study was taken from the institutional review board.

The anatomic basis for reverse sural artery flap is due to the 
communication of perforators from the peroneal artery 5-7 cm 
above the lateral malleolus with the descending superficial su-
ral artery, branch of popliteal artery.

Patient, under spinal or general anesthesia, was operated on 
prone position for the ease of flap marking and raising. After 
wound debridement, size of the defect was marked with gauze 
and outline of the flap over the calf was done with the same 
gauze. Vascular marking was marked on the skin along the line 
joining midpoint of popliteal crease and midpoint between lat-
eral malleolus and midline of tendoachilles. Upper limit of the 
flap was kept between upper and middle third junction in gen-
eral (up to popliteal crease as maximum upper limit) and lower 
limit 7 cm proximal and posterior to tip of lateral malleolus.3,6,7 
But depending upon the wound size defect, proximal extent 
of flap was kept flexible. Flap size and shape was decided by 
wound size and shape and incision was kept 1 cm bigger than 
the wound size to take care of tissue contraction after raising 
flap. Incision was started from proximal part with identification 
of small saphenous vein in subcutaneous plane and sural nerve 
beneath the fascia between grooves of two head of gastrocne-
mius muscle. No intraoperative Doppler was used as this facil-
ity was not available.

Superficial sural artery along with sural nerve were ligated and 
divided proximally and temporary stitch with fascia and skin 
was taken. Sharp dissection was done and flap was raised from 
proximal to distal aiming to keep the small saphenous vein, su-
ral nerve and artery at the center of designed flap. Distal limit 
of dissection was 7 cm proximal from tip of lateral malleolus 
which is the desired pivot point of the flap. Procedure was 
done under tourniquet control and once flap was raised, tour-
niquet was deflated to check the vascularity at the flap margin. 
Flap was stitched with the margin of skin at recipient site with-

out tension with 3-0 prolene and skin graft was done in all the 
cases at donor site defect. Dressing was done carefully with 
good padding. Pressure or tension at the flap site and pedicle 
was avoided in the intra or post-operative phase by asking pa-
tient to lie down on prone or lateral position or keeping ankle 
and heel off the bed.

Flap was inspected daily for its viability, margin necrosis or in-
fection with color, bleeding, consistency and warmth. Dress-
ing was done on 2nd, 4th and 6th postoperative day. Suture was 
removed at 2 weeks and division and in setting of the flap was 
done at 3 weeks in 9 cases. Grafted area and donor site dress-
ing was done on 5th and 10th postoperative day and left open. 
Follow up was done at 1, 6, 12 months and then yearly to assess 
the functional ability and any local or systemic complications. 
 
RESULTS

There were total of 12 patients with 10 males and 2 females 
with mean age of 39 (range, 25-52) years who were managed 
with distal based sural artery pedicle flap. Demographic and 
treatment details of the patients have been given in the Table 
1. 

The mean duration of symptoms was 16.5 month (range, 0.5-
48) and median duration of follow up was 18 months (Q1=23, 
Q3=23.75). Average operatve time was 95 minutes with range 
65-120 minute. All flap healed at 3 weeks except one who had 
complication with complete flap necrosis. 

The most common reason for flap reconstruction was RTA with 
soft tissue loss, 58.3% (n=7) followed by cutaneous malignancy 
25% (n=3) and infection 17.6% (n=2). The biggest size of the 
wound was 17x8cm and the smallest size was 8x5 cm. Most 
of the wound defects were at heel 41.6% (n=5) followed by 
tendoachilles 25% (n=3), ankle or malleolar region 16.6% (n=2) 
and distal 3rd leg 16.6% (n=2).

Table 1: Demographic details, treatment, results and complications of the 12 patients

Case Age Sex Cause Symptom duration 
(mth) Site Size of 

wound (cm) Inf Margin 
necrosis FU (mth) Operative 

time (min)
1  38 M RTA 0.5 Heel 17x8 No No 48 90
2 46 M SCC 48 TA 8x10 No No 23 80
3 25 M RTA 4 Ankle 12x7 No No 6 120
4 48 F Infn 52 TA 8x6 No No 18 110
5 40 F Melanoma 24 Heel 12x8 No No 6 112
6 52 M SCC 40 Heel 14X6 No No 12 88
7 32 M RTA 1 Heel 12x5 Yes yes 18 75
8 37 M Infn 20  leg 8X6 No No 15 65
9 52 M RTA 3 Ankle 12X8 No No 24 105

10 27 F RTA 1 Distal leg 10X8 yes  yes 32 120
11 34 M RTA o.5 Heel 8X5 No  Yes 12 95
12 44 M RTA 7 TA 8X6 No No 18 90

Note: Infn, Infection; FU, Follow Up; mth, month; TA, Tendoachilles; RTA, Road Traffic Accident; SCC, squamous cell carcinoma; 
M, male; F, female)
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There was one complete flap necrosis over the heel defect 
which was later managed with skin grafting. Cause of 
flap failure was probably tension on the pedicle or poor 
technique of flap elevation. Two cases had marginal patchy 
necrosis which got well with minor debridement. Two cases 
had superficial infection which got cured with antibiotics. 
Superficial infection and patchy margin necrosis were found 
in the same cases. There was no stiffness of the joint or 
any functional deficit. There was partial loss of sensation 
over the dorsolateral aspect of foot over the sural nerve 
distribution area but they were not symptomatic. There was 
normal gait and range of motion at ankle in all the cases.  
 
DISCUSSION

Resurfacing of soft tissue defect over distal third leg, ankle and heel 
region becomes challenging to an orthopedic surgeon who are not 
well versed with different types of flap reconstruction. Sural artery 
based reverse flap is commonly used and reliable fasciocutaenous 
pedicle flap option to cover the defect in the distal third leg, ankle, 
heel and foot region of varied etiology.8-11 Advantages of this surgery 
are relatively easy technique, use of varying size, longer arc of rotation 
and consistently higher satisfactory result. The major concern of all 
the flap surgery is chance of necrosis due to loss of vascular supply.

This flap as described originally by Masquelet in 1992 has been widely 
used.12 The basis for the survival of this flap is due to the communica-
tion of perforators from the peroneal artery 5-7 cm above the lateral 
malleolus with the superficial sural artery which is the descending 
branch of popliteal artery. It is reliable as this flap includes fascia, adi-
pose tissue and skin along with small saphenous vein, sural nerve and 
superficial sural artery in the mid axis of the flap which are reliable 
and guiding structures while raising flap.6 The arc of rotation can be 
longer and can be turned 180 degree.13,14 Pedicle can be fascioadipo-
cutanous or adipofascial but with minimum width of pedicle being 
4 cm to protect the perforators. Flap can reach the defect site either 
over the skin or through open defect or subcutaneous tunnel. If it 
has been applied over the intact skin, it is divided and inset after 3 
weeks. Application through skin defect has advantage of no need for 
second procedure. Subcutaneous passage of flap is generally avoided 
because of increased risk of flap necrosis and failure due to tight tun-
neling.15

Sural artery based reverse flap is useful in the exposed bone and 
tendon in the distal third of leg, heel avulsion or loss of tissue due 
to trauma, diabetic foot, infection or after excision of the cutane-
ous malignancy such as squamous cell carcinoma and malignant 
melanoma. We had 5 cases of heel defect, 3 cases of exposed ten-
doachilles, 2 cases of soft tissue loss over malleolar region and dis-
tal tibia each. This study showed RTA as the most common cause 
of soft tissue defect constituting 58% of the all causes which is in 
par with findings of other studies.16 Larrañaga et al In his study of 
sural artery flap after resection of melanoma around heel found 
flap survival in all the cases with no recurrence at 5 year follow 
up.17 Present study had 2 cases of SCC and 1 case of malignant 
melanoma and flap healed well in all the cases. Majority of the 
cases in our study was soft tissue defect after RTA and flap did 
well except one case of failure due to necrosis. Similar study done 
by Li-You et al had shown good result with survival of all the flaps 
done for post traumatic defect in the heel.4 Two cases of infec-
tion at leg and tendoachilles region in the present study requiring 
flap did well with satisfactory result. Al-Qattan et al had published 
similar results of sural flap surgery in 10 cases with infection and 
osteomyelitis with good healing in all the cases.18 Follmar et al in 
his study had found 83% of the survival of the flap.6 Margin ne-
crosis in the flap has been found to be variable in different study 
ranging from 5%-30% which is comparable to complication rate of 
our study.3,5,16

Present study has got limited sample size. So, study involving larg-
er sample size or multicentric study is recommended to validate 
the result of this study further.

CONCLUSION

Reverse sural artery fasciocutaenous flap is useful options for cov-
erage of soft tissue defect in the distal third leg, ankle, heel and 
proximal foot area with satisfactory result in majority of the cases. 
It is technically easier and viable options in constrained set up also 
for soft tissue reconstruction around ankle due to traumatic, in-
fective or tumorous causes.
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