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Background: Complex soft tissue defects around the knee are not common. They 
pose significant reconstructive challenges; hence, several methods have been tried. 
In this study, the use of proximally based sural island fasciocutaneous flap is 
evaluated. Aim: The aim of this study is to report our experience with the use of 
proximally based sural island fasciocutaneous flap in the reconstruction of complex 
soft tissue defects around the knee. Patients and Methods: This was a prospective 
study. All patients that presented to the unit with complex soft tissue defects 
around the knee between December 2012 and November 2014 were included in 
this study. Data on age, sex, etiology, anatomical location of the defect, and flap 
size were noted and analyzed using descriptive statistics. Follow‑up was for a 
minimum of 6  months. Results: There were 15  cases: 11  males and 4  females. 
Their ages ranged from 6 years to 47 years with an average age of 29 years. Ten 
of the defects resulted from road traffic accidents, while five were missile injuries. 
The anterior and lateral surfaces of the knee were more often involved, while the 
posterior surface was least involved. The flap sizes ranged from 8  cm  ×  6  cm to 
16  cm × 12  cm, and the pedicle length ranged from 6  cm to 12  cm. All 15 flaps 
had full survival. A total of 13 patients had their donor sites skin grafted primarily 
with 96%–100% graft take. The other two patients had their donor sites closed 
directly. Conclusion: The proximally based sural island fasciocutaneous flap is 
a simple and reliable method of reconstruction for soft tissue defects around the 
knee.
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The knee is largely a subcutaneous joint; hence, the 
applicability of local flaps in the management of defects 
of significant size is quite limited. Thus, a flap providing 
sizeable tissue, remote from the zone of injury, is quite 
desirable. This, however, can be technically challenging.

Various options have been utilized in providing soft 
tissue reconstruction for these defects. These include 
local muscle flaps, fasciocutaneous flaps, free flaps, and 
cross‑leg flaps.[8‑10]

Original Article

Introduction

T he soft tissue defects around the knee are 
commonly due to trauma[1] and postoncological 

excision.[2] They may also result from chronic infections, 
postsurgical irradiation, and surgical release of postburn 
flexure contractures.[3] These defects may also result 
from surgical wound breakdown following total knee 
arthroplasty.[4‑6]

These defects pose a serious challenge to the patient, 
as well as the surgeon. They put the knee at risk if not 
promptly and properly covered with well‑vascularized 
tissue. Such risks include infection, desiccation of the 
joint surfaces, and even loss of implant and limb in 
patients who have had joint replacement surgery.[7]

Department of Surgery, 
Plastic Surgery Division, Imo 
State University Teaching 
Hospital, 1Department 
of Surgery, Orthopaedic 
Surgery Division, Imo State 
University Teaching Hospital 
Orlu, Imo, Nigeria

A
bs

tr
ac

t

How to cite this article: Opara KO, Nwagbara IC. Reconstruction of complex 
soft‑tissue defects around the knee using the proximally based sural Island 
fasciocutaneous flap. Niger J Clin Pract 2018;XX:XX-XX.

Access this article online
Quick Response Code:

Website: www.njcponline.com

DOI: 10.4103/njcp.njcp_174_17

PMID: *******

This is an open access journal, and articles are distributed under the terms of the 
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which 
allows others to remix, tweak, and build upon the work non-commercially, as long 
as appropriate credit is given and the new creations are licensed under the identical 
terms.

For reprints contact: reprints@medknow.com

Date of Acceptance: 
28-Mar-2018

[Downloaded free from http://www.njcponline.com on Monday, June 11, 2018, IP: 102.251.47.77]



Opara and Nwagbara: Sural Island flap for coverage of knee defects

727Nigerian Journal of Clinical Practice  ¦  Volume 21  ¦  Issue 6  ¦  June 2018

The local muscle flaps often give a bulky appearance 
with some compromise in muscle function.[11] The free 
flaps, on the other hand, require excellent microvascular 
surgical technique and equipment[12] which are grossly 
lacking in our environment, thus limiting its clinical 
application. The cross‑leg flap is associated with a 
lot of discomfort since the contralateral leg must be 
fixed together with the injured knee for approximately 
2  weeks.[13] It also carries an increased risk for the 
development of deep vein thrombosis and pressure sores.

The proximally based sural island fasciocutaneous flap 
provides thin sensate tissue, ideal for reconstruction of 
soft tissue defects around the knee.[4] However, there 
are limited reports regarding its clinical application in 
reconstruction of knee defects in Sub‑Saharan Africa.

In this study, we report our experience with the use of 
the proximally based sural island fasciocutaneous flap in 
the management of soft tissue defects around the knee.

Patients and Methods
This was a prospective study. All patients that presented 
to the unit with complex soft tissue defects around 
the knee  (defects with exposure of bone and/or joint) 
between December 2012 and November 2014 were 
included in this study. At first presentation, the following 
information were obtained: the sex, age, etiology, and 
anatomical location of the defect.

The patients were then worked up for surgery. At surgery, 
the flap size was noted and clinical photographs taken. 
The data were analyzed using descriptive statistics.

These patients were followed up for a minimum of 
6 months.

The ethical clearance was obtained from the Ethical 
Committee of the hospital.

Surgical technique
Patients were positioned prone under spinal anesthesia. 
A  tourniquet was applied in the proximal thigh and 
pressurized with limited exsanguinations to achieve 
limited vascular congestion. This limited vascular 
congestion aided in the identification of vascular 
structures during dissection. Debridement of the recipient 
areas was performed before flap elevation. The flaps 
were elevated from distal to proximal up to the pivot 
point and tunneled unto the defect without torsion and 
tension on the pedicle.

Anatomically, the flaps consisted of an islet of skin, 
subcutaneous tissue, deep fascia, sural nerve, median 
superficial sural artery, and lesser saphenous vein. 
In four of our patients, we modified the flap by 
incorporating a segment of the gastrocnemius muscle to 

fill‑up dead space and aid in the delivery of antibiotics to 
infected wounds. The flaps were perfused by the median 
superficial sural vessels and the lesser saphenous vein.

The donor sites were usually closed with split‑thickness 
skin grafts or direct closure where possible.

Results
There were 15  cases: 11  males and 4  females. Their 
ages ranged from 6  years to 47  years with an average 

Figure 1: Age distribution

Figure 2: Aetiology of defects

Table 1: Flap dimensions
Patient Pedicle length Flap sizes
1 8 cm 9 × 6 cm
2 6 cm 14 × 12 cm
3 7 cm 6 × 10 cm
4 12 cm 10 × 7 cm
5 10 cm 12 × 8 cm
6 8 cm 8 × 6 cm
7 9 cm 12 × 10 cm
8 9 cm 8 × 8 cm
9 7 cm 16 × 12 cm
10 10 cm 8 × 6 cm
11 8 cm 10 × 7 cm
12 7 cm 9 × 5cm
13 9 cm 12 × 10 cm
14 10 cm 8 × 7 cm
15 8 cm 10 × 6 cm
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their donor sites skin grafted primarily with 96%–100% 
graft take. The other two patients had their donor sites 
closed directly.

Discussion
Various options have been utilized in providing soft tissue 
reconstruction for defects around the knee. These include 
local muscle flaps, fasciocutaneous flaps, free flaps, 
and cross‑leg flaps. The free flaps have the advantage 
that they can easily be tailored to meet the needs of 
the defect to be reconstructed. However, the need for 
microvascular surgical technique and facilities puts it 
relatively out of reach in a resource‑poor environment 
like ours. Pedicled muscle and musculocutaneous flaps 
still represent the workhorse for coverage of knee 
defects, as these flaps are relatively straightforward 
and easy to dissect. They are thought to be more 
suitable for more complex soft tissue defects with 
joint and/or prosthesis exposure as they obliterate the 
three‑dimensional defect and provide rich blood supply 
to the wound that facilitates the antibiotics delivery.[4] 
Various pedicled muscle flaps have been used for this 
purpose. These include the gastrocnemius muscle flap, 
the distally based gracilis muscle flap, Sartorius muscle, 
vastus medialis, and vastus lateralis muscle flaps.[14‑17] 
The gastrocnemius flap, first introduced in 1978,[18] is 
still the most commonly used flap for knee coverage, 
due to its reliable axial blood supply and ease of 
dissection.[4] However, apart from being quite bulky, use 
of the pedicled gastrocnemius muscle flap carries some 
degree of functional impairment.[11] A patient who has 
had this procedure may not be able to fruitfully engage 
in activities requiring sprinting. The sural island flap is 
simple and does not require specialized surgical facilities 
for its utilization. It also does not affect muscle function 
and so obviates the functional challenges associated 
with the muscle flaps. In the more complex wounds 
with significant depth and bone and joint exposure, 
we elevated the proximally based sural island flap, 
incorporating a segment of the medial gastrocnemius 
muscle  [Figure  4]. The muscle segment was usually 
contoured to fit the defect, and harvested incoporating 
a musculocutaneous perforator vessel commonly located 
at the junction of the proximal and middle thirds of the 
leg  [Figure  5]. These gastrocnemius musculocutaneous 
perforators have been shown to anastomose freely with 
the vessels of the sural angiosome.[19] This form of 
segmental muscle harvest did not significantly affect the 
gastrocnemius muscle function as the origin–insertion 
anatomy was not usually disrupted.

The proximally based sural island flap was able to 
provide ample tissues for coverage. Flap dimensions as 
large as 16  cm  ×  12  cm were raised to cover extensive 

Figure 3: Location of defects

Figure 5: Perforator vessel

Figure 4: (a) Flap elevation showing markings. (b) Flap elevation with 
inclusion of a section of the gastrocnemius muscle. (c) Knee defect 
covered with a large flap
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age of 29  years  [Figure  1]. Ten of the defects were a 
result of road traffic accidents while five were missile 
injuries  [Figure  2]. The anterior and lateral surfaces of 
the knee were more often involved whereas the posterior 
surface was least involved  [Figure  3]. The flap sizes 
ranged from 8  cm  ×  6  cm to 16  cm  ×  12  cm, and the 
pedicle length ranged from 6 cm to 12 cm [Table 1]. All 
15 flaps had full survival. A  total of 13  patients have 
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defects. Such large defects would in the past have 
required either a free flap or a cross‑leg flap.[20] The free 
flap as earlier stated requires microsurgical skills, and 
there is a challenge with proper selection of recipient 
vessels around the knee.[4,21] The cross‑leg flap, on the 
other hand, is associated with severe discomfort from 
immobilization. There is also an increased risk of deep 
vein thrombosis and pressure sores.[11] More recently, 
local perforator flaps have been used with significant 
advantages due to their low donor morbidity and good 
esthetic outcome[20] The inferomedial thigh flap based on 
perforators arising from the descending genicular artery 
can provide flaps large enough to resurface the entire 
knee.[22] It, however, requires preoperative evaluation 
of the perforator vessels[23] as this flap also occasionally 
suffers from venous congestion sometimes requiring 
an additional venous microanastomosis with a local 
vein. Such vascular incidents are uncommon with the 
proximally based sural island flap. All 15 flaps in our 
series survived fully, with no vascular incidents. This 
is a reflection of the reliability of its blood supply. All 
grafted donor sites healed satisfactorily.

In this series, more than two‑thirds of our patients[24] 
were males. This is typical of trauma‑related events, 
where males are more commonly affected.[25] In the 
females, we noted that the flaps had more subcutaneous 
fat than in the males, thus appearing bulkier. The 
esthetic results, therefore, appeared better in the male 
patients. Indeed, one of the female patients expressed 
dissatisfaction with the bulky appearance of the flap. 
This was, however, easily addressed by liposuction.

Although majority of the defects resulted from road 
traffic accidents as was the case in similar studies,[1,25,26] 
a significant proportion  (33%) resulted from gunshot 
injuries: in a region not at war, this reflects a high level 
of violence in our environment where in recent times, 
the illegal proliferation of light arms and weapons has 
been an issue of concern. Virtually, all surfaces of the 
knee  (medial, anterior, lateral, and posterior) were 
involved in these injuries  [Figure  3]. The proximally 
based sural island flap showed good reach, as it was able 
to address defects involving all surfaces of the knee.

Conclusion
Reconstruction of soft‑tissue defects around the knee is 
quite a challenge. Several methods have been advocated. 
However, from our study, we found the proximally based 
sural island fasciocutaneous flap a simple, reliable, and 
cost‑effective method.
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