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INTRODUCTION
Covering soft tissue defects in the distal part of leg and ankle is 
difficult. Most of the flaps used in reconstructing these defects are 
bulky and aesthetically unpleasing [1]. The peroneus brevis muscle 
flap is ideal for covering these defects and providing an aesthetically 
better outcome. It is a small, simple and easy to raise flap allowing 
the donor site to be closed primarily leaving behind only a thin linear 
scar [1,2]. They are raised proximally or distally, with perforators 
which are not constant in size and position [3]. Overtime muscle 
flaps undergo atrophy and get thinned out.

CASE SERIES
A retrospective analysis of distally based peroneus brevis muscle 
flap used in reconstruction of soft tissue defects was performed 
between January 2017 and December 2020.

Surgical Technique
The procedure was done under tourniquet control with spinal or 
epidural anaesthesia. With the patient in supine position the knee 
was kept in flexion and the foot was placed over a sandbag. The 
ankle was held in plantar flexion as this was found to relax the 
peroneal muscles. It also gave good access to the peroneus brevis 
muscle that lies deep to the peroneus longus. The planning of the 
flap was done and incision was made posterior to the line of the 
fibula. The incision was deepened through the deep fascia and the 
peroneus longus tendon was identified over the peroneus brevis. 
The tendon of the peroneus longus was separated from that of the 
peroneus brevis in a distal to proximal direction.

A distally based flap was raised 6‑8 cm from the lateral malleolus to 
include the constant distal peroneal artery perforator. Perforators of 
significant size in the distal part of the muscle were preserved [Table/
Fig-1]. When the flap was being raised care was taken not to raise 
the fibular periosteum along with the muscle. This could lead to 
heterotrophic ossification under the SSG. Dissection between the 
peroneus brevis and anterior septum was done with great care in order 

to preserve any significant branches of anterior tibial vessels. Once the 
flap was raised the muscle was moved for inset [Table/Fig-2].
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ABSTRACT
Covering soft tissue defects in the distal part of leg and ankle is difficult. Most of the flaps used in reconstructing these defects are 
bulky and aesthetically unpleasing. The peroneus brevis muscle flap is ideal for covering these defects and providing an aesthetically 
better outcome. Peroneus brevis is a muscle located in the lateral compartment of the leg. It can be used for covering defects over 
the ankle and distal part of the leg without causing loss of function. This study was done to assess the surgical technique and 
clinical outcomes in the use of this muscle flap. This case series presents the authors’ experience of six cases of distally based 
peroneus brevis muscle flap. Three of the six patients were found to have superficial flap necrosis. Two of these three was treated with 
debridement and Split Skin Grafting (SSG) while one was managed conservatively with daily dressings. This flap is simple, easy to 
rise and useful in covering small defects of 3-4 cm width in the distal part of the leg and ankle. The donor site to be closed primarily 
leaving behind only a thin linear scar. Overtime the flap thins down and gives good cosmetic results. Donor site morbidity is minimal 
as the peroneus longus muscle is preserved and thus the function of the foot (plantar flexion and foot eversion) is intact. The distally 
based peroneus brevis flap is a reliable flap for covering defects over the distal one third of the leg, the upper half of the medial and 
lateral malleoli and the posterior aspect of the heel.

[Table/Fig-1]:	 Technique of flap dissection and harvest.

[Table/Fig-2]:	 Flap inset and early postoperative picture of the flap showing 
complete flap uptake.
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Muscle was moved to the defect by incising the skin bridge (for 
lateral malleolar defects) or by tunnelling subcutaneously (for 
defects over the tibia and anterior ankle). During inset, care was 
taken to anchor the deep surface of the muscle to the wound while 
protecting the vessel system on the posterior surface of the muscle. 
The proximal 2 cm of the flap was discarded as it does not have 
reliable vascularity and can go in for necrosis postoperatively. The 
flap was then covered by a SSG.

Postoperatively the reconstruction was protected in a below knee 
slab. If there are associated fractures, skeletal stability is achieved 
by external fixation of the fracture [4].

Case 1
A 48-year-old man with no known co-morbidities was involved in a 
road traffic accident two days earlier before referral [Table/Fig-3]. He 
was diagnosed to have Gustillo Anderson Type 2 open bimalleolar 
fracture with dislocation of the left ankle. He underwent ankle 
sparring external fixation and bimalleolar screw fixation. He was later 
referred to the Department of Plastic Surgery for reconstruction of 
a soft tissue defect over the anterior aspect of the ankle measuring 
4×3 cm.

Age (years) Gender Co-morbidities Size of defect Location of defect Complications Final outcome

48 Male Nil 4×3 cm Anterior ankle defect
Minimal flap necrosis

Managed conservatively
Successful

64 Male T2DM*, HTN† 3×4 cm Posteromedial aspect of lower 1/3rd leg Nil Successful

55 Male Nil 3×2.5 cm Anteromedial aspect of distal 1/3rd of leg
Superficial Flap necrosis-managed with 

debridement and SSG‡ Successful

29 Male Nil 6×3 cm Posterior aspect of the heel left side
Graft over the PB flap necrosis for which 

debridement and SSG done
Successful

29 Male Nil 6×4 cm Anterior aspect of the distal 1/3rd of leg Nil Successful

60 Male
T2DM, HTN

CAD§

Parkinsonism
5×4 cm Anterolateral aspect distal 1/3rd leg Nil Successful

[Table/Fig-3]:	 Case details.
*: Type 2 diabetes mellitus; †: Hypertension; ‡: Split skin graft; §: Coronary artery disease

He was taken up for wound cover by distally based peroneus brevis 
flap cover with SSG. Postoperatively, he developed minimal necrosis 
of the overlying skin graft which was managed conservatively. The 
flap demonstrated complete survival. He did not develop any other 
complications. At six months follow-up the flap had settled well and 
he was able to weight bear on that limb.

Case 2
A 64-year-old man, a known case of type 2 diabetes mellitus and 
systemic hypertension had history of trauma to his left leg [Table/Fig-3]. 
He was diagnosed to have an abscess over the lower third of his left 
leg with cellulitis.

The cellulitis progressed and he developed a soft tissue defect over 
the posteromedial aspect of the distal one third of the leg exposing 
the underlying unhealthy tendoachilles. The soft tissue defect was 
3×4 cm. The wound was debrided and the defect was covered 
using a peroneus brevis flap and SSG.

Postoperative course was uneventful. The flap survival was complete 
and he did not develop any complications until three months follow-
up [Table/Fig-4].

Case 3
A 55-year-old man with no co-morbidities presented with history of 
trauma to the leg sustained six months ago following a road traffic 
accident. He presented with a uniting fracture of both bones of the 
left leg being treated with an ankle spanning external fixator. He had 
undergone a bone grafting procedure for the healing of the fracture.

He had a non healing wound over the anteromedial aspect of the 
distal one third of the left leg measuring 3×2.5 cm and exposing the 
underlying tibialis anterior tendon [Table/Fig-3,5]. He was taken up 
for wound debridement and peroneus brevis flap cover with SSG.

[Table/Fig-4]:	 Case 2: Defect in the posteromedial aspect of the distal one third of 
the leg exposing the underlying unhealthy tendoachilles tendon, flap harvest and inset.

Postoperatively, he developed superficial flap necrosis which was 
managed by debridement and skin grafting. After good rehabilitation 
and physiotherapy, he was able to weight bear on that limb. At eight 
months follow-up the flap had achieved a satisfactory contour.

Case 4
A 29-year-old male with no known co-morbidities presented with 
history of trauma to the left heel [Table/Fig-3]. He was diagnosed to 
have post-traumatic heel pad avulsion, tendoachilles avulsion and an 
underlying calcaneus fracture, and a left medial malleolus fracture. 
He had also sustained a fracture of the left clavicle. The fractured left 
clavicle and left medial malleolus was stabilised by open reduction and 
internal fixation procedures by the orthopaedic team. He was later 
referred with a soft tissue defect over the posterior aspect of the heel.

He was taken up for wound debridement and peroneus brevis flap 
cover with SSG.

Postoperatively, he developed flap necrosis which required re-
debridement and skin graft cover. Subsequently, the graft uptake 
was complete and the wound healed well. Postoperative follow-up 
at six months showed complete healing of the flap and a well settled 
skin graft.

[Table/Fig-5]:	 Case 3: Non healing wound over the anteromedial aspect of the 
lower one third of the left leg.
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Case 5
A 29-year-old male with no known co-morbidities presented with 
history of trauma due to road traffic accident. He was diagnosed to 
have sustained a closed fracture of both bones of the middle third 
of the right leg and open injury of the right ankle with soft tissue loss. 
He also had sustained associated closed distal one third fracture of 
the shaft of right femur and an open-book pelvic injury.

He was taken up for wound debridement and arthrotomy of the 
ankle joint, external fixation of the pelvis and ankle spanning external 
fixation for the both bone fracture in the leg by the orthopaedic 
team. Later he underwent removal of the pelvic external fixator with 
open reduction and internal fixation and plating for pubic diastasis, 
closed reduction and internal fixation and intramedullary nailing of 
the right femur and percutaneous corticocancellous screw fixation 
of the sacroiliac joint. He was then referred to plastic surgery with a 
soft tissue defect over the anterior aspect of the distal one third of 
the leg measuring 6×4 cm [Table/Fig-3].

Wound debridement and peroneus brevis flap cover with skin grafting 
was performed. Postoperative course was uneventful. The flap and 
graft uptake were complete with no postoperative complications. 
Follow-up of the patient at eight months showed a well settled flap.

Case 6
A 60-year-old male, a known case of type 2 diabetes mellitus, 
coronary artery disease and Parkinsonism presented with history 
of trauma to the right upper and lower limb following a road traffic 
accident. He was diagnosed to have open fracture of the distal one 
third of the shaft of femur. He also had fracture of the second, third 
and fourth metacarpal neck, fracture of the right proximal humerus 
and gall bladder perforation.

The shaft of femur fracture was fixed using the Limb Reconstruction 
System (LRS). The fracture of the humerus and the metacarpals were 
managed conservatively. He was later referred to plastic surgery with 
soft tissue defect over the anterolateral aspect of the distal third of the 
leg measuring 5×4 cm [Table/Fig-3].

A peroneus brevis flap cover with skin grafting was performed following 
debridement of the wound. Postoperative course was uneventful. 
The flap and graft uptake were complete with no postoperative 
complications up to six months of follow-up. Postoperative rehabilitation 
as per orthopaedic team advises was followed.

DISCUSSION
Post-traumatic soft tissue defects in the distal one third of the leg 
are common. These wounds are usually deep with exposure of the 
underlying bony structures or tendons stripped of their paratenon. 
Such wounds cannot be covered by skin grafts and would 
necessitate the need for a local or free flap [1].

Local fasciocutaneous flaps are mostly used to cover such small 
to moderate sized defects in the distal part of the leg or the ankle. 
These flaps, though simple and reliable, cannot be used in all 
cases. In patients who have peripheral vascular insufficiency or in 
the elderly these flaps have higher complication rates. These flaps 
are less resistant to bacterial infections in comparison to muscle 
flaps [5].

The most commonly used fasciocutaneous flap for cover of soft 
tissue defects in the distal leg and ankle is the distally based reverse 
sural artery flap. This is a simple and versatile flap with reach up to 
the ankle and foot especially when it is delayed. It is commonly used 
because it is a better alternative when compared to free flaps. The 
drawback of this flap is that it does not guarantee good blood supply 
to the injured area, which is especially important while covering 
defects in patients having type 2 diabetes mellitus or in area with 
bacterial infection. It is also not cosmetically pleasing as the flap is 
bulky and the donor site is covered with a SSG which contracts and 
heals with hyperpigmentation over a period of time [6].

Muscle flaps are a better choice for covering soft tissue defects 
including situations with underlying osteomyelitis. The denervated 
muscle flaps provide good vascular supply to the zone of injury 
because of the lower vascular resistance [7]. Defects in the distal 
one third of the leg, ankle and heel are better covered by a proximally 
based flap due to the vascularity of these flaps at the distal end. Free 
flaps are preferred to a proximally based flap as a proximally based 
flap, with its limited arc of rotation, poses difficulty of the flap reaching 
the ankle or the heel comfortably. Free flaps also provide better 
tissue volume. The drawbacks of free flaps are that the procedure 
is time consuming (increased operative time), presents with donor 
site morbidity, is not cost effective when compared to the local flaps 
and requires using a major vessel of the leg for anastomosis [6].

A distally based peroneus brevis muscle flap is a good alternative 
for covering defects of the distal one third of the leg, ankle and the 
heels. The flap was first described by Mathes SJ and Nahai F and 
later detailed by Yang YL et al., [8,9]. This flap is useful for covering 
the defects over the distal part of the leg, ankle and foot as it gives 
an aesthetically better outcome. Additionally, this small and simple 
flap is easy to raises and allows the donor site to be closed primarily 
leaving behind only a thin linear scar [1,2]. Overtime this muscle flap 
undergoes atrophy and gets thinned out (auto thinning) making it 
cosmetically pleasing [4].

Advantage of peroneus muscle flap is that it is easy to raises, can 
be raised quickly, cosmetically better than the other bulky flaps and 
provides a reliable cover over the defect. It also helps preserve the 
major vessels of the lower extremity. Donor site morbidity is minimal 
as the peroneus longus muscle is preserved and thus the function 
of the foot (plantar flexion and foot eversion) is intact [6].

Although, the flap is reliable and has a good vascular supply it is 
prone for postoperative complications. Barr ST et al., have reported 
perfusion problems of the flap and high rates of distal flap necrosis 
which is one of the most common complications of this flap [10].

Yang YL et al., in their case series of five cases of distally based 
peroneous brevis flaps reported one distal necrosis which required a 
second flap procedure [9]. Bajantri B et al., in a retrospective study of 
39 cases reported partial flap loss in four patients requiring further flap 
cover and in non critical areas in two patients, which were managed 
with a skin graft [1]. Three of the four critical losses occurred when used 
for covering defects over the medial malleolus.

In the method of performing the surgery, after raising the flap, to 
avoid the distal flap necrosis we discarded the distal 2 cm of the 
flap intraoperatively. Hence, we did not encounter any case with 
distal flap necrosis.

Another important complication is superficial necrosis of the flap. 
In present study three out of the six cases developed superficial 
necrosis of the flap in the early postoperative period. One was 
managed conservatively with regular dressings and bedside 
debridement while the other two cases were taken up for wound 
debridement and SSG.

Sahu S et al., suggested delayed primary grafting to overcome graft 
loss in distally based peronus brevis muscle flaps [11]. Bach AD 
et al., suggested a good preoperative evaluation of the patients to 
study the risk factors, age and co-morbidities of the patient [12]. 
Horch RE et al., used ultrasonic investigation to further enhance 
the safety of the procedure [13]. Preoperative planning is to get an 
idea about the length of the flap needed, arc of rotation and kinking 
of the pedicle. This preoperative evaluation and planning will help 
in raising a flap reliable, well perfused and cosmetically pleasing 
especially flap in patients with risk factors such as diabetes and 
peripheral vascular disease.

CONCLUSION(S)
The distally based peroneus brevis flap is a reliable flap for covering 
defects over the distal one third of the leg, the upper half of the 
medial and lateral malleoli and the posterior aspect of the heel.



Tanvi Rao et al., Distally Based Peroneus Brevis Flap for Leg Defects	 www.ijars.net

International Journal of Anatomy Radiology and Surgery. 2022 Apr, Vol-11(2): SS01-SS0444

PARTICULARS OF CONTRIBUTORS:
1.	 Senior Resident, Department of Plastic Surgery, Pondicherry Institute of Medical Sciences, Puducherry, India.
2.	 Associate Professor, Department of Plastic Surgery, Pondicherry Institute of Medical Sciences, Puducherry, India.
3.	 Professor, Department of Plastic Surgery, Pondicherry Institute of Medical Sciences, Puducherry, India.
4.	 Professor, Department of Plastic Surgery, Pondicherry Institute of Medical Sciences, Pondicherry, India.

PLAGIARISM CHECKING METHODS: [Jain H et al.]

•  Plagiarism X-checker: Jan 05, 2022
•  Manual Googling: Jan 13, 2022
•  iThenticate Software: Feb 07, 2022 (22%)

Etymology: Author OriginNAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Tanvi Rao,
Senior Resident, Department of Plastic Surgery, Pondichery Institute of Medical 
Sciences, Kalapet-605014, Puducherry, India.
E-mail: raoatanvi@gmail.com

Date of Submission: Jan 04, 2022
Date of Peer Review: Jan 31, 2022
Date of Acceptance: Feb 08, 2022

Date of Publishing: Apr 01, 2022

Author declaration:
•  Financial or Other Competing Interests:  None
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  Yes

REFERENCES
Bajantri B, Bharathi RR, Sabapathy SR. Wound coverage considerations [1]	
for defects of the lower third of the leg. Indian Journal of Plastic Surgery. 
2012;45(02):283-90.
Kneser U, Brockmann S, Leffler M, Haeberle L, Beier JP, Dragu A, et al. Comparison [2]	
between distally based peroneus brevis and sural flaps for reconstruction of foot, 
ankle and distal lower leg: An analysis of donor-site morbidity and clinical outcome. 
J Plast Reconstr Aesthet Surg. 2011;64:656-62.
Pinsolle V, Reau AF, Pelissier P, Martin D, Baudet J. Soft-tissue reconstruction of [3]	
the distal lower leg and foot: Are free flaps the only choice? Review of 215 cases. 
J Plast Reconstr Aesthet Surg. 2006;59:912-17.
Bajantri B, Bharathi R, Ramkumar S, Latheef L, Dhane S, Sabapathy SR. [4]	
Experience with peroneus brevis muscle flaps for reconstruction of distal leg 
and ankle defects. Indian journal of plastic surgery: Official publication of the 
Association of Plastic Surgeons of India. 2013;46(1):48.
Hallock GG. Complications of 100 consecutive local fasciocutaneous flaps. Plast [5]	
Reconstr Surg. 1991;88:264e8.
Lorenzetti F, Lazzeri D, Bonini L, Giannotti G, Piolanti N, Lisanti M, et al. Distally [6]	
based peroneus brevis muscle flap in reconstructive surgery of the lower 
leg: Postoperative ankle function and stability evaluation. Journal of Plastic, 
Reconstructive & Aesthetic Surgery. 2010;63(9):1523-33.

Lorenzetti F, Tukiainen E, Asko-Seljavaara S. Intraoperative haemodynamic [7]	
evaluation of the free latissimus dorsi flap. 4th European Conference of Scientist 
and Plastic Surgeon Meeting in Paris, France, October 2000.
Mathes SJ, Nahai F, Peroneus brevis flap. In: Mathes SJ, Nahai F (editors). [8]	
Reconstructive surgery: Principles, anatomy and technique. New York: Churchill-
Livingstone; 1997: Pp. 1437e46.
Yang YL, Lin TM, Lee SS, Chang KP, Lai CS. The distally pedicled peroneus [9]	
brevis muscle flap anatomic studies and clinical applications. J Foot Ankle Surg. 
2005;44(4):259e64.
Barr ST, Rowley JM, O’Neill PJ, Barillo DJ, Paulsen SM. How reliable is the distally [10]	
based peroneus brevis muscle flap? Plast Reconstr Surg. 2002;110(1):360-62.
Sahu S, Gohil AJ, Patil S, Lamba S, Paul K, Gupta AK. Distally based peroneus [11]	
brevis muscle flap: A single centre experience. Chinese Journal of Traumatology. 
2019;22(2):108-12.
Bach AD, Leffler M, Kneser U, Kopp J, Horch RE. The versatility of the distally [12]	
based peroneus brevis muscle flap in reconstructive surgery of the foot and 
lower leg. Ann Plast Surg. 2007;58:397-404.
Horch RE, Ludolph I, Schmitz M, Boos AM, Kneser U, Beier JP, et al. When [13]	
free flaps are not the first choice: Is the distally based peroneus brevis still an 
option for foot and ankle reconstruction in the era of microsurgery? Plastic and 
Aesthetic Research. 2018;5:26.

http://europeanscienceediting.eu/wp-content/uploads/2016/11/ESENov16_origart.pdf

