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ABSTRACT

Ankle fractures are a common presentation to orthopaedic surgeons, with the lateral malleolus involved in 86% of cases. A soft tissue injury
can be a concomitant feature of these injuries as a result of the primary injury or following secondary wound breakdown. The peroneus
brevis muscle flap provides a reliable and robust option to cover the distal third of the lower limb. With an understanding of the anatomy
and cautious dissection during periosteal elevation, the perforating vessels supplying the peroneus brevis can be preserved ensuring that a

valuable reconstructive option is available.
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INTRODUCTION

Anklefractures areacommon presentation to orthopaedic surgeons,
with an annual incidence of approximately 122-184/100,000
person years (1:800)." The lateral malleolus is involved in 86% of
ankle fractures;” lateral malleolar fracture fixation for unstable or
displaced ankle fractures (i.e. bimalleolar and trimalleolar) is typical
with open reduction and internal fixation via a lateral approach.

A soft tissue injury can be a concomitant feature of these
injuries, as a result of the primary injury or following secondary
wound breakdown. Postoperatively, impaired wound healing is
reported in between 3.2 and 9% of cases.? Elderly patients and
those with diabetes mellitus are at an increased risk of wound
complications following fixation.

The British Association of Plastic, Reconstructive and Aesthetic
Surgeons/British Orthopaedic Association Standards for the
Management of Open Fractures state “All open fractures must
be covered with a well-vascularised soft tissue within 72 hours
of the injury to achieve an infection-free bony union”.? Owing to
the limited local soft tissue availability around the ankle, open
fractures in this area present a challenge to the surgeon. It is
imperative to be aware of the relevant anatomy and potential
reconstructive options at the time of performing debridement
or skeletal fixation. Skin grafting defects are often not possible
due to the limited underlying soft tissue. Free tissue transfer is a
valuable option but is not suitable for all patients as it requires a
significant physiological reserve. The peroneus brevis muscle flap
provides a reliable and robust option to cover the distal third of
the lower limb when free tissue transfer is not an option. We have
used this technique successfully in four patients at our tertiary
lower limb centre this year and would like to highlight both its
practicality and important anatomical considerations for the
orthopaedic surgeon.

PeronNEuUs BREvVIs FLAP

The peroneus brevis muscle lies on the lateral surface of the
fibula, deep to the peroneus longus. It originates from the lower
two-thirds of the fibula and inserts onto the fifth metatarsal
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(Fig. TA). According to the Mathes and Nahai classification, it is a
type four muscle supplied via segmental perforating vessels arising
from the peroneal artery and vein, passing posterior to the fibula;
there is usually one large proximal and one large distal perforator.
The peroneus brevis was first used as a distally based pedicled flap
by Eren et al.* (2001) allowing soft tissue coverage of the distal third
of the lower leg including the proximal foot.

The flap is raised by marking the mid-lateral axis of the fibula
and placing the incision 1 cm posterior to this line. The peroneus
brevis is identified and raised off the fibula proximally by ligating
the proximal perforator vessels, taking care to protect the motor
branch of the superficial peroneal nerve until the distal perforators
forming the pedicle are reached and preserved (Fig. 1B). The flap
is transposed into the defect either by tunnelling the muscle or
opening the skin. A split skin graft is then secured over the muscle
(Fig. 10).

Protection of the vascular pedicle is fundamental in ensuring
the success of any pedicled flap. When undertaking fixation of
fibular fractures, one should be mindful of the anatomy, particularly
in high-risk patients, so that the pedicle can be protected should
future reconstructive surgery be required. It may be prudent in
cases that pose a high risk of wound breakdown to have a joint
orthoplastic presence from the start of the procedure.
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Figs 1A to C: (A) Peroneus longus muscle with peroneus brevis lying deep and slightly anterior to it; (B) Peroneus brevis flap, raised proximally,
supplied by distal perforators; (C) Distally based peroneus brevis flap used for soft tissue reconstruction in an elderly patient with an open ankle
fracture who was only fit for spinal anaesthetic

The peroneal vessels run posteromedial to the fibula; segmental
perforators arise from here passing around the posterior surface of
the fibula to supply the muscle. Anatomical studies of the peroneus
brevis muscle demonstrate the most distal perforator to be on
average 4.25 cm (range 3-6 cm) proximal to the lateral malleolus.’
Where possible, dissection of the musculature posterior to the
fibula at this level should be avoided. If the bone must be exposed
posteriorly, this should be undertaken carefully at a subperiosteal
level starting laterally and working around the bone to avoid
injury to the perforating vessels. However, excessive subperiosteal
dissection may affect bone healing and increase the chance of
heterotopic ossification.

Caution should be taken when delivering sharp bone ends
or manipulating fracture fragments. Retraction levers, if used,
should be placed carefully under direct vision onto the bone rather
than through the muscle, as this can result in the pedicle being
inadvertently divided or thrombosed due to excessive pressure
or stretch.® A summary of key points to protect the pedicle can be
found in Table 1.

CONCLUSION

The distally based peroneus brevis muscle flap is a reliable option
for managing soft tissue defects involving the distal third of the
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Table 1: Key points to help the surgeon protect the peroneus brevis
(PB) pedicle
1 Incision: Design an appropriate incision to provide good
exposure of both the fibula and peroneus muscles.
2 Anatomical awareness: The blood supply to PB is segmental
with the vessels running on the deep posterior surface of PB.
3 Avoid posterior dissection distally: The most distal perforator
sits between 3 and 6 cm proximal to the lateral malleolus.
4 If posterior dissection is unavoidable, dissect posteriorly in a
subperiosteal plane.
5 Retraction levers should be placed under direct vision onto the
bone only.

6 Consider an orthoplastic presence in high-risk cases.

lower limb, including patients who are not fit for free tissue transfer.
We have utilised this flap for use in acute trauma, fracture-related
infections, exposed metalwork and chronic bone infection. It
may also have a role in the reconstruction of chronic wounds
and oncological defects. By cautious dissection during periosteal
elevation, the perforating vessels supplying the peroneus brevis
can be preserved ensuring that a valuable reconstructive option
remains available.
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