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Large defects in the lower leg and ankle are chal-
lenging for a plastic and reconstructive sur-
geon. A variety of useful methods for lower leg 

reconstruction are now available, including the use 
of local cutaneous flaps, fascial or fasciocutaneous 
flaps, muscle flaps and free flaps, the distally based 

sural island flap,1 lateral supramalleolar island flap,2 
reverse adipofascial flap,3 and free tissue transfer.4

Reconstruction of the distal third of the leg is as-
sociated with the highest complication rate for local 
procedures because of the paucity of reliable local 
flaps, which is because of the limited amount of 
available local tissue. In addition, local flaps are not 
always suitable for covering defects in the lower leg 
because of the small radius of extension in the distal 
direction.5 Thus, free tissue transfer is often recom-
mended as the treatment of choice for large defects. 
However, microvascular flaps require microsurgical 
expertise, which is a relatively complex and time-
consuming procedure.6 Moreover, not all patients 
are willing or healthy enough to undergo free tissue 
transplantations.
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Background: Large soft-tissue defects in the lower leg and ankle are a ma-
jor problem for plastic surgeons. Many local flaps that are either proximal-
ly or distally based have been previously described to cover small defects. 
Larger defects may require a distant flap that is either pedicled or free. The 
peroneus brevis muscle flap is a well-known distally based safe flap that is 
used to cover a small defect.
Methods: Ten distally based peroneus brevis muscle flaps were elevated in 
10 patients (8 males and 2 females) with major lower third leg and ankle 
defects that were 6–12 cm in length and 6–10 cm in width, with open-book 
splitting of the proximal portion of the muscle to cover these large defects.
Results: Flap survival was excellent, and partial skin graft loss in two cases 
healed with dressing. The average flap length was 10 cm, ranging between 6 
and 12 cm. The average flap width was 8 cm, ranging between 6 and 10 cm. 
The donor site also healed uneventful.
Conclusions: Open-book splitting of the distally based peroneus brevis 
muscle flap is ideally suited for moderate to large defects in the distal third 
of the lower leg and ankle. This modification of the distally based peroneus 
brevis muscle flap offers a convincing alternative for covering large defects 
of up to 12 × 10 cm in the distal leg and ankle region. (Plast Reconstr Surg 
Glob Open 2015;3:e572; doi: 10.1097/GOX.0000000000000560; Published  
online 8 December 2015.)
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The peroneus brevis muscle flap has been proven 
to be a sufficient local flap for small defects.7, 8 These 
muscles were first described by Pers and Medgyesi,9 
and this flap has become an established workhorse 
in reconstructive procedures of the lower leg. This 
flap was originally described as a proximally based 
flap for pretibial defects.10 Barr11 and Saydam12 re-
ported on the reliability of distally based peroneus 
brevis muscle flaps.

Anatomical	Consideration
The peroneus brevis muscle is located deep to the 

peroneus longus in the lateral compartment of the 
leg. The extensor digitorum longus is found anterior 
to the peroneus brevis in the anterior compartment, 
and the flexor hallucis longus is posterior to it in the 
deep posterior compartment. The peroneus brevis 
muscle originates from the mid shaft of the lateral 
fibula, passing posterior to the lateral malleolus and 
inserting at the tuberosity of the fifth metatarsal 
bone. It remains muscular distal to the lateral mal-
leolus, beyond which it is entirely tendinous. Motor 
supply to the peroneus muscles is from the superfi-
cial peroneal nerve, which is located superficially in 
the lateral compartment.13 Originally, the peroneus 
brevis was a type II muscle flap, but it was reclassified 
by Mathes and Nahai14 as type IV with a dominant 
pedicle or pedicles from the peroneal artery, located 
proximally, entering the muscle from its deep sur-
face, and distal minor pedicles from the peroneal or 
anterior tibial vessels. When the flap is based distally, 
it is recommended that 3 fingerbreadths be left in-
tact from the distal tip of the lateral malleolus.15

Yang et al16 described the vascular pattern of the 
peroneus muscle. Six cadaveric specimens were dis-
sected to determine the location of the distal pedi-
cles and flap type. This flap was identified as a type 
IV flap, and the location of the distal pedicle was 
found within 6 cm of the fibula tip.

McHenry17 reported that the peroneus brevis mus-
cle had an average of 3.5 vascular pedicles (range, 
2–6). The average distance of the distal pedicle from 
the tip of the lateral malleolus was 6.7 cm (range, 3.5–
12.0 cm). Villarreal et al18 described 2 principal source 
arteries: the anterior tibial artery and peroneal artery, 
which supply the muscles. The anterior tibial artery is 
the dominant artery and supplies the proximal and 
middle thirds of these muscles. The peroneal artery is 
considered to be a supplementary vascular source and 
supplies the distal third of these muscles.

On the basis of these surgical anatomies, this mus-
cle is circumpennate, with an internal axial blood 
supply from 2 arteries corresponding to nearly its 
total length, and the blood supply enters through its 
deep surface. The muscle splitting through its super-

ficial surface described here allows for the coverage 
of larger defects than has been previously described 
in the literature.

Surgical	Technique
Under tourniquet control, refreshment of the 

edge of the defect was performed first, followed by 
flap elevation. An incision was made over the pero-
neus muscle bellies, from below the neck of the fib-
ula to the proximal edge of the defect. Using loupe 
magnification, the peroneus brevis muscle was sepa-
rated from the peroneus longus muscle. The origin 
of the brevis muscle was detached from the fibula, 
keeping the periosteum attached to this muscle, and 
care was taken not to injure the epimysium of the 
muscle. Dissection proceeded distally with ligation 
of the proximal branches of the peroneal and an-
terior tibial arteries to the muscle and cutting the 
motor branch to the peroneus brevis from the su-
perficial peroneal nerve. Dissection proceeded up 
to 6 cm above the lateral malleolus, preserving the 
most distal segmental branches of the peroneal and 
anterior tibial arteries, which feed the distal portion 
of the peroneus brevis. The tourniquet was then re-
leased, and hemostasis was achieved. The proximal 
portion of the muscle belly was then split from the 
outer external surface, leaving the deep part of the 
muscle intact with its attached epimysium and peri-
osteum (Figs. 1, 2, and 4B and C). The muscle was 
then turned over and gently sutured into the defect 
using fine 4/0 absorbable sutures (Figs. 3C and D). 
The split thickness skin graft was immediately ap-
plied (Fig. 4E), suction drainage was inserted, the 
donor site was closed, and the leg was dressed and 
secured using a posterior splint.

PATIENTS	AND	METHODS
Ten distally based peroneus brevis muscle flaps 

were elevated in 10 patients (8 males and 2 females) 
with major leg and ankle defects that were 6–12 cm 
in length and 6–10 cm in width, at the Department 
of Plastic and Reconstructive Surgery, Al-Husain 
University Hospitals, Al-Azhar Faculty of Medicine.

Seven patients sustained a posttraumatic chronic 
ulcer on the lower leg and ankle. Three patients sus-
tained a postburn unstable scar and ulcer on the Achil-
les tendon area and lower leg. Many previous surgical 
procedures were performed, for some of these cases, 
in the forms of skin graft but with recurrence of the 
ulcer. One case was previously treated with a distally 
based sural flap, which was complicated by congestion 
and failure (Fig. 4). The demographic data of the pa-
tient, defect site and size, and muscle width before 
and after splitting are illustrated in Table 1.
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Ethical	Approval
This work was approved by the Ethical Commit-

tee at the Faculty of Medicine, Al-Azhar University, 
Cairo, Egypt.

RESULTS
Ten distally based peroneus brevis muscle flaps 

were performed to cover the large lower third leg 

and ankle defects in 10 patients (8 males and 2 fe-
males). The average patient age was 34.5 years 
(range, 6–50 years).

The etiology of the defect was a posttraumatic 
chronic ulcer in 7 cases, postburn ulcer and unstable 
scar in 3 cases. The average flap length was 10 cm, 
ranging between 6 and 12 cm. The average flap width 
was 8 cm, ranging between 6 and 10 cm. Flap survival 
was excellent, and partial graft loss in 2 cases healed 
with dressing. The donor-site scar area also healed 
nicely, except in 1 case of postburn scar, where it 
healed by secondary intention. These results were 
very satisfactory to both the patient and the surgeon, 
as the flap is thin and with durable coverage. In ad-
dition, the donor site was closed directly and placed 
in a hidden area in the posterolateral aspect of the 
leg (Figs. 3–4).

DISCUSSION
Defects around the ankle and distal lower leg 

often require flap coverage because the soft-tissue 
coverage over tendons, bones, and joints is thin. 

Fig. 1. Schematic diagram representing peroneus brevis be-
fore and after splitting. a, the lower limit of dissection of the 
muscle 6 cm above lateral malleolus; B, defect in the leg; c, 
incision for muscle approach; D, the muscle before splitting; 
e, the muscle after splitting.

Fig. 2. Schematic diagram of transverse section of pero-
neus brevis before and after splitting.
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In this anatomical region, local tissue availability is 
limited and provides flaps for only minor defects. 
Free flaps are essential to treat large defects of the 
distal third of lower legs because of good 3-dimen-
sional designs and adequate tissue volume.6 How-
ever, the disadvantages include the need for an 
expert surgeon, donor-site morbidity, increased op-
eration time, use of a major vessel of the leg, and 
costly microsurgical techniques. In addition, not all 
patients are willing or healthy enough to undergo 

free tissue transfer procedures. However, regional 
flaps can provide a reasonable first-line option for 
small and midsize defects. Adipofascial flaps are 
suitable for small-to-moderate defects in the distal 
lower leg and have the advantages of versatility and 
simplicity.19

However, elderly patients or patients with periph-
eral vascular insufficiency are not good candidates 
for this procedure because of its high complication 
rate.20 Moreover, adipofascial flaps do not carry as 

Fig. 3. a, Preoperative large ulcer on the lateral aspect of the leg; B, preoperative design of the flap and diameter of the 
defect before refreshment of the edge of approximately 8 × 9 cm; c, intraoperative after edge refreshment and split muscle 
sutured in the recipient site, showing the width of the defect; D, intraoperative after edge refreshment and split muscle 
sutured in the recipient site, showing the length of the defect; e, early postoperative; F, late postoperative after 6 months.

Fig. 4. a, Preoperative chronic leg ulcer, defect diameter, and flap design; B, intraoperative before muscle splitting; c, intra-
operative after muscle splitting; D, intraoperative after muscle split and turned to cover the defect; e, intraoperative after 
graft application; F, 2 weeks postoperative; g, late postoperative 4 month.
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much resistance to bacterial infection as muscle flaps. 
The distally based sural flap introduced by Masquelet  
et al21 represents an excellent option for the recon-
struction of large skin and soft-tissue defects of the 
lower leg and foot. Furthermore, perforator-based 
flaps can provide excellent solutions because of their 
match in tissue texture and thickness, and they are 
relatively quick procedures. However, primary closure 
of the donor-site defects can be problematic and can 
demonstrate an inability to fill tissue cavities after serial 
debridements. The peroneus brevis flap adds several 
advantages to the available reconstructive techniques: 
the donor site can always be closed primarily, leaving 
a thin, rather inconspicuous scar over the lateral as-
pect of the leg, which is cosmetically acceptable15, 22; 
the flap is very malleable and can fill a defect; and 
the flap is relatively reliable, even in high-risk patients 
with a number of comorbidities.23 Additional advan-
tages include its ability to be harvested as a compos-
ite flap with a fibula segment, which may provide a 
vascularized bone segment, and the option of using 
it as a free flap with very low donor-site morbidity.24 It 
has also been described for small-to-medium sized de-
fects. Lyle and Colborn25 reported on the transposed 
peroneus brevis muscle flap to cover a limited (3 cm) 
defect of the distal third of the leg. Hughes and Ma-
honey26 demonstrated that the flap could cover 4 cm 
above the lateral malleolus and 2 cm above the tip of 
the fibula. El-Khatib27 demonstrated that a longitudi-
nal vertical split of the peroneus muscle allows for the 
coverage of medium-sized defects of up to 7 cm.

In this study, I performed open-book splitting to the 
proximal part of the muscle belly from its superficial 
outer surface, which increased its width to cover a large 
defect of up to 12 cm in length and 10 cm in width.

CONCLUSIONS
Open-book splitting of the distally based perone-

us brevis muscle flap is ideally suited for moderate to 
large defects in the distal third of the lower leg and 
ankle. This modification of the distally based pero-
neus brevis muscle flap offers a convincing alterna-
tive for covering large defects of up to 12 × 10 cm in 
the distal leg and ankle region.
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