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Abstract: 
Background: Soft tissue management around the lower third of the leg and foot 
presents a Considerable challenge to the reconstructive plastic surgeon. The options in 
this region are limited. Durable flap is the preferred option for coverage of such defects. 
This study was conducted in Alsadder medical city in Alnajaf city over a period of 3 
years to evaluate the efficacy of distally based Sural flap in the coverage of the lower 
third of leg, and foot defects, in 22 patients. 
Methods: A study was conducted in the department of Plastic and Reconstructive 
Surgery in alsadder medical city in Alnajaf. Twenty two patients with soft tissue defects 
over the distal leg and foot were included in this study. Distally based sural 
fasciocutaneous flap was used for defect coverage in all patients.  In this study we did 
not extend the flap proximally on a random pattern, instead of this, we extend the flap 
only to that part of leg that coincide with the supra fascial course of sural nerve. the 
limitation of flap size in such manner was restricted flap applicability for larger and 
more distal type, but we over come this by using contra lateral reverse sural flap for 
covering a more distal defect that couldn’t covered by ipsilateral flap or when proximal 
calf tissue of ipsilateral limb was unsuitable for flap harvesting . Ipsilateral reverse sural 
flaps were used in 15 cases, and 7 cases the flap used in contra lateral limb (cross leg 
flap).  
Results: from January 2008 to March 2011, 22 patients, their ages ranged between 5-42 
years. (Average age was 17 years), with soft tissue defect in the distal leg and foot, 
(45.5 % in distal leg), trauma was the cause in 68.2%. Reverse sural flap from ipsilateral 
limb have been used in 68.2%, and from the conteralteral limb in 31.8 %, complete flap 
survival in 100 % of cases with no major complication in the donor or recipient site 
apart of flap venous congestion in 9.1 % which resolve with few days. 
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Conclusions: 
The distally based sural flap is a versatile and reliable flap for the coverage of soft tissue 
defects of the distal third of the leg and foot.  It is safer to apply the flap   from contra 
lateral limb rather than its extension proximally, if micro vascular surgical facilities are 
not available. 
 
Introduction 
Skin and soft tissue defect of lower third of leg and foot has always posed challenge. 
This because the tibia is subcutaneous bone with almost no muscles around its lower 
third with tight skin and poor circulation, heel is another problem site because of weight 
bearing properties (1). 
There are many methods for covering soft tissue defect, although free flaps have been 
used to mange these defects, with good result, but their greater complexity requires, 
specially trained surgeons who are not always available at hospital, and have a higher 
complication rate than loco regional flap (2). There has been a great deal of interest in 
the use of local tissue to cover lower limb defects, beginning with their description by 
ponten, fasciocuteneous flap have been attempted for defect of the lower third of the leg 
based on the axis of major vessels of the leg, subsequently, however it was discovered 
that there existed vascular axis along the path of cutenous nerves of the body (3). 
This allows elevation of the skin supplied by this neurovascular axis as a flap for 
coverage of leg wounds, this perhaps best exemplified by the sural nerve flap described 
by Masquelet et al. (4). The sural nerve as it pierces the fascial plane to run 
subcutaneously between the tow heads of gasterocnemous muscle, is generally 
accompanied by one to three arteries, these run inferiorly to a region just above the 
lateral maleous, where communicate with multiple perforators from the peroneal artery. 
Also running along this same axis is the lesser saphanous vein; as such the skin over 
lying gasterocnemous muscle can be elevated based distally on these perforators (5). 
Although cross leg fasciocutaneous flap are less frequently indicated for distal leg and 
foot defect due to the availability of other alternative it still useful as they continue to 
prove to be the flap of choice in demanding situation .(6) .(free flap failure, non 
availability of ipsilateral proximal calf tissue , damaged distal perforators following 
trauma ,burn ,radiation ,ect). 
 
Patients and methods 
The reverse flow sural flap used in 22 patients with lower limb defects in the period 
from January 2008 to March 2011, in alsadder teaching hospital, in department of 
plastic and reconstructive surgery, sixteen patients were males and six were female 
,their ages ranged between 5-42 years .(average age was 17 years). All the patient had 
no associated disease apart from one who had history of epilepsy, there is no associated 
fracture apart from three patients who had exposed bone ate site of injury, the defect 
were in distal leg in ten patients, in the heel in five patients, ankle joint and 
tendoachilles in three patients, sole of foot in two patients and in dorsum of the foot in 
two patients. The aetiology of the defect was trauma in 15 patients, post surgical 
excision in 2 patients and unstable scar and burn in 5 patients. The procedure was done 
under general ansthesia, the recipient wounds were prepared by refreshing its edges, 
removal of granulation tissue and thorough washes with normal saline, in cases where 
chronic exposure of bone had resulted in drying and desiccation of bone it was debrided 
until healthy bleeding from the bone started. The flap is outlined at the junction of relief 
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of tow heads of gasterocnemius, under tourniquet, aline of incision is traced over the 
presumed course of sural nerve and vein; the pivotal point of the pedicle is three fingers 
breadth proximal to the tip of lateral malleolus. Distant transverse short debridement 
allows the raising of two skin flaps in order to isolate the subcutaneous fascial pedicle. 
The flap and pedicle are raised; fascia included small arteries arising from the peroneal 
artery, should be ligated and divided in the depth of the pedicle. All the flaps were 
fasciocteneous flap, the flap size range from 6-3cm to 10 -7cm.after the elevation of the 
flap release of tourniquet was done for assessment of flap vascularity, and all flaps have 
been transfer without delay. 
In fifteen cases of ipsilateral reverse flow sural artery flap (figure I), the subcutaneous 
fascial pedicle is elevated with a width of 2-3 cm to include the nerve and 
accompanying vessels. The flap rotated in a manner that with less comprise   of the 
pedicle , the interposing skin between the donor site and recipient are open to minimise 
the compression on the pedicle , the donor site  closed primarily if it less than four cm in 
width, if  it  wider than this it closed by skin graft. 
Conteralateral reverse sural flap   used in seven cases (figure II), the indication for these 
cross leg flap were 
1-unsuitable proximal calf tissues for ipsilateral retrograde fasciocuteneous flap. 
2-damaged ipsilateral distal perforator following trauma, burn. 
3-very distal defects where ipsilateral retrograde flap could not reach. 
Before planning these flaps prior counselling of patients and their attendants is essential, 
regarding available option, position of limbs, required nursing care, and period of 
hospitalization and morbidity of donor site. 
After harvesting the flap, the reach was confirmed by bringing the donor limb along 
with the defect keeping the limbs in comfortable position. Donor area and under surface 
of the bridge segment of the flap were covered with split thickness skin graft. The limbs 
were immobilized both proximally and distally, the fixation achieved by few layers of 
plaster of Paris bandage in the form of figure of eight around two light smooth wooden 
pieces of half inch diameter and eighteen inches long, these were kept  with adequate 
cotton padding across ankle and knee joint. Since the primary insetting was more than 
70%, single stage flap detachment was done after three weeks, in most of the cases 
bridges segment of the flap was utilized to resurface rest of recipient area and the 
remaining cases it was brought back to donor limb. Active and passive movement of 
limbs were encouraged soon after detachment. 
 
Statistical Analysis: 
      Statistical analyses were performed using SPSS 12.0 for windows.lnc. Sudent-Ttest 
was used for the multiple comparisons among all. In all tests, P< 0.05 was considered 
statistically significant. 
 
Result 
Over a period of 3 years (January 2008 to march 2011) a 22 patients were treated by 
reverse sural flap. The age and sex distribution of the patients were shown in the 
following table -1 
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Age / years Male female Total percentage 

Less than 15 7 3 10 45.5% 
15 -30 6 1 7 31.8  % 
More than 30 3 2 5 22.7 % 

 
The causes of the defects in the patients treated in our study were shown in the following table -2 
 

The cause No. of patients Percentage 
Trauma 15 68.2% 
Un stable scar and burn 5 22.7% 
Post surgical excision 2 9.1 % 

 
The distribution of cases with respect to the defect site (wound) was shown in the following table -3 
 

Site of the defect No. of patients Percentage 
Distal leg 10 45.5% 
Ankle and tendoachilles 3 13,6 % 
Sole of foot 2 9.1 % 
Dorsum of foot 2 9.1 % 
Heal 5 22.7 % 

 
Distribution of patients with respect to the size of the defect was shown in the following table-4 
 

Size of the defect /cm No. of patients percentage 
Less than 5 8 36.4 % 
5-10 10 45.5 % 
More than 10 4 18.9 % 

 
The size of flap range between 6-3 cm to 10 – 7cm with average of 8.5 -4.6 cm. 
 
The distribution of patients in respect to type of reverse sural flap used in defect reconstruction as shown 
in following table-5: 
 

Type of flap No. of patients percentage 
Ipsilateral reverse sural flap 15 68.2 
Conteralateral (cross leg) flap 7 31.8 

 
All flaps survived. Only two flaps showed slight venous congestion which cleared 
within a few days. There was no loss of split skin graft; direct closure of donor site was 
done in 6 patients. No complaints related to the sacrifice of the sural nerve. Paresthesia 
on the lateral border of the foot was not a problem and disappeared with in two months. 
In those patients with cross leg flap there is no incidence of development of joint 
stiffness and sore.                          
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Figure I figure II 
Ipsilateral reverse sural flap conteralateral reverse sural flap 

a) Preoperative b) flap design c) flap elevation d) post operative 
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Discussion 
The challenge of distal leg and  foot reconstruction have been a matter of increasing 
interest to the reconstructive surgeons and stimulated the continued search , innovation 
and modification of various reconstructive modalities in a trial to reach an algorithm to 
achieve the ideal reconstructive goals for such defects, various flaps have been 
described to solve this problem ,each has its own indications, advantages and 
disadvantages with relatively few procedure showing effectiveness and low morbidity 
(7) The anatomical arrangement of the leg structures made most of described regional 
flaps in - amenable to applied in such situation, therefore, the option for ankle 
reconstruction is more prone to the usage of microsurgical free flaps (8). There are still 
some clinical situations in which the patients not suitable for microsurgical procedures 
(like in our hospital when there is no microsurgical free flaps surgery). 
One of these modalities is the concept of neuroskin island flaps which is first proposed 
by Masquelet et al. (9). They described a flap utilizing the median superficial artery 
(which run along sural nerve) as its vascular axis with a distal base nourished through 
the distal peroneal perforators. In our series of patient the major cause of soft tissue 
defect is trauma (68.2 %, P value 0.05) which is compatible with other studies, Ferreira 
et al (70%) 9, Almeida et al (75 %) 10. Bocchi et al (11) used a reverse sural flap in 14 
patients to cover larger defects of the leg and ankle and a reverse adipofascial sural flap 
in 11 patients to cover moderate-size wounds in heel areas; they reported complete flap 
loss in three patients and partial loss in two patients. Ferreira et al (9) reported partial 
necrosis in six flaps of 36 distally based superficial sural artery flaps, and no other 
major complications occurred. We successfully elevated twenty two distally based sural 
artery flaps, only two   flaps (9.1 % P value 0.05) show  venous congestion , they 
resolved spontaneously within few  days, There was no other  major complications in 
rest of the cases with flap survival in all  of them. The low incidence of complications in 
our series mainly because of the selection of our patients, as they were of younger age 
group and have no co morbid conditions (like diabetes mellitus or other diseases apart 
of one of them had a history of epilepsy) if compared with above mentioned studies. 
Also we based on original clinical experiences, that based on Masquelet anatomical 
report, stressed on the importance of limiting the flap extent only to that part of leg that 
coincide with the supra fascial course of sural nerve; we based on this principle because 
we don’t have micro vascular facility and experiences in near by  of our hospital , 
because some author when try to extend the flap proximally on random pattern basis 
and described their flap as being un predictable with high percentage of loss of distal 
portion of flap (12). 
Usage of flap delay , arterial supercharge and venous super drainage are the possible 
modes for vascular augmentation ,in Tarek Mahboub MD et al (13) , vascular 
augmentation was needed in 5 out of 17 patients (29.4 %)that achieved flap survival in 
all except in two patients with partial flap necrosis (11.8 %). So for all of this we didn’t 
extend flap proximally on random pattern , the limitation of flap size in such manner 
was  restricted flap applicability for larger and  more distal type , but we over come this 
by using contra lateral reverse sural flap for covering a more distal defect that couldn’t 
covered by ipsilateral flap in two  cases. Other five cases in which we used conteralteral 
flap, four  because un suitable proximal calf tissue of ipsilateral limb for reverse flap 
(figure II), and one because of damage of distal peroneal perforator by trauma as shown 
by Doppler study as was shown preoperatively. In compare to other study ( Bocchi et al 
(11) venous congestion in 32% ) we had  venous congestion only  in two case (9.1  %) 
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this is mainly because  we opened the interposing flap between donor and recipient area 
to avoid compression on the pedicle, that might result when using tunnelling of the 
interposing flap , because of oedema. in  
 
Conclusions: 
The distally based sural flap is a versatile and reliable flap for the coverage of soft tissue 
defects of the distal third of the leg and foot.  It is safer to apply the flap   from contra 
lateral limb rather than its extension proximally, if micro vascular surgical facilities are 
not available. 
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