
Technical Note
From the
Hospital, Sh
Kwong Wah

The autho
and publica
available for

Received A
Address co

F.H.K.A.M.,
North Distri
China. E-ma

� 2019 b
Elsevier. Thi
creativecomm

2212-6287
https://doi
Endoscopic Resection of Peroneus Quartus
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Abstract: The peroneus quartus is the most common supernumerary muscle of the foot and ankle. It can be symptomatic
and associated with splits or tears in the peroneus brevis, subluxation or dislocation of the peroneal tendon, tendinous
calcification, chronic peroneal compartment syndrome, and painful hypertrophy of the retrotrochlear eminence. The
purpose of this Technical Note was to describe the details of endoscopic resection of the peroneus quartus. This technique
has the advantages of better cosmetic results, less pain, less surgical trauma, and the possibility of dealing with associated
pathologies endoscopically.
he superior peroneal tunnel has the superior
Tperoneal retinaculum forming its roof. The retro-
malleolar groove of the fibula and the lower part of the
posterior intermuscular septum of the leg form
the osseous and soft-tissue components of the floor of
the tunnel.1 Besides the peroneal longus and brevis
tendons, peroneus brevis muscle fibers are the most
frequent additional contents inside the tunnel, followed
by the peroneus quartus.1 The peroneus quartus is the
most frequent aberrant muscle around the foot and
ankle, with a reported incidence between 6.6% and
22%.2-4 The frequent occurrence of this muscle in
humans is suggestive of a progressive evolutionary
change to evert the foot to assume a bipedal gait.5,6 If
present, the peroneus quartus passes as a slender
tendon through the tunnel, posteromedial to the per-
oneus brevis tendon.1 Sometimes, fleshy muscle fibers
of this muscle accompany the tendon.1 The peroneus
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quartus muscle fibers most commonly arise from the
peroneus brevis, and its tendon inserts into the retro-
trochlear eminence of the calcaneus.4,7 Other reported
origins are the lower part of the lateral surface of the
fibula and the posterior intermuscular septum.5,6 Other
reported insertion sites include the cuboid, fifth meta-
tarsal base, peroneus longus tendon, peroneus brevis
tendon, and peroneal tubercle.7 Associated pathologies
are splits or tears in the peroneus brevis; subluxation or
dislocation of the peroneal tendon with a thin, lax su-
perior peroneal retinaculum; tendinous calcification;
chronic peroneal compartment syndrome; and painful
hypertrophy of the retrotrochlear eminence.4-6,8 A flat
or convex distal fibula and the presence of pes cavus are
other contributing factors to peroneal tendinopathy.4

The presenting symptoms include chronic lateral
ankle pain, clicking or snapping, peroneal tendon
instability, or lateral ankle instability.2,3,5,6,9,10 Besides
the associated pathology, the peroneus quartus is of
note because of its potential use to reconstruct the
retromalleolar groove and to act as a strap to stabilize
the peroneal tendons in case of recurrent peroneal
tendon dislocation.4,10

Surgical excision is a favorable treatment option for
the symptomatic peroneus quartus muscle.2,3 Peroneal
tendoscopy has been suggested to detect the presence of
the muscle and assess the associated pathology.9

Endoscopic resection of the peroneus quartus has also
been reported.6,11,12 The purpose of this Technical Note
was to describe the details of endoscopic resection of the
peroneus quartus. This endoscopic approach is indi-
cated for the symptomatic peroneus quartus muscle. It
is contraindicated if there is another cause of the lateral
ankle pain or if reconstructive surgery using the per-
oneus quartus tendon is planned (Table 1).
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Table 1. Indication and Contraindications of Endoscopic
Resection of Peroneus Quartus

Indication
Symptomatic peroneus quartus muscle

Contraindications
There is another cause of the lateral ankle pain.
Reconstructive surgery using the peroneus quartus
tendon is planned.

e36 T. H. LUI AND H. M. LI
Technique

Preoperative Planning and Patient Positioning
The patient may complain of retrofibular pain or

peroneal tendon subluxation or dislocation. The pres-
ence of the peroneus quartus muscle is confirmed by
magnetic resonance imaging.
The patient is placed in the lateral position. A thigh

tourniquet is applied to provide a bloodless operative
field. A 2.7-mm, 30� arthroscope (Henke Sass Wolf,
Tuttlingen, Germany) is used for this procedure. Fluid
inflow is by gravity, and no arthro-pump is used.

Portal Placement
This procedure is performed via the proximal and

distal portals used for peroneal tendoscopy. The distal
portal is close to the lateral malleolar tip, and the
proximal portal is 2 to 3 cm proximal to the distal
portal. These portals roughly span the superior peroneal
retinaculum (Fig 1). Three-millimeter incisions are
made at the portal sites.

Identification and Dissection of Peroneus Quartus
The distal portal is the viewing portal, and the prox-

imal portal is the working portal. The peroneal tendons
are examined for any pathology via an arthroscopic
Fig 1. Endoscopic resection of peroneus quartus of left ankle.
The patient is in the lateral position. This procedure is per-
formed via the proximal portal (PP) and distal portal (DP)
used for peroneal tendoscopy. The DP is close to the lateral
malleolar tip, and the PP is 2 to 3 cm proximal to the DP.
These portals roughly span the superior peroneal retinaculum
(SPR). (LM, lateral malleolus.)
probe (Acufex; Smith & Nephew, Andover, MA).
Thereafter, the posterior part of the peroneal tendon
sheath is released by an arthroscopic shaver (Dyonics;
Smith & Nephew) to expose the peroneus quartus
muscle (Fig 2). The tendon sheath is released proxi-
mally to expose the origin of the muscle.
The arthroscope is switched to the proximal portal

and inserted distally to the level of the peroneal tu-
bercle. The arthroscope is then withdrawn gradually
until the peroneal quartus muscle is seen. The peroneal
tendon sheath is released distally to the calcaneal
insertion of the peroneus quartus muscle by means of
the arthroscopic shaver and SuperCut scissors (Stille,
Lombard, IL) (Fig 3).

Retraction of Peroneal Tendons
The distal portal is the viewing portal. In the case of

peroneus longus and brevis tendons that are able to be
subluxated, the tendons are displaced anteriorly and
splinted by a percutaneous 1.6-mm K-wire (Zimmer,
Warsaw, IN) (Fig 4). This increases the distance be-
tween the tendons and the peroneus quartus muscle
and reduces the risk of iatrogenic tendon injury during
resection of the peroneus quartus muscle.

Resection of Peroneus Quartus
The distal portal is the viewing portal. The proximal

half of the peroneus quartus muscle is resected with the
shaver via the proximal portal (Fig 5). Thereafter,
the arthroscope is switched to the proximal portal, and
the remaining peroneus quartus muscle and tendon are
Fig 2. Endoscopic resection of peroneus quartus (PQ) of left
ankle. The patient is in the lateral position. The distal portal is
the viewing portal. The PQ muscle is exposed after the pos-
terior part of the peroneal tendon (PT) sheath is released.



Fig 3. Endoscopic resection of peroneus quartus (PQ) of left
ankle. The patient is in the lateral position. The proximal
portal is the viewing portal, and the distal portal is the
working portal. The exposed PQ muscle is identified and
traced distally. (PT, peroneal tendons.)

Fig 5. Endoscopic resection of peroneus quartus (PQ) of left
ankle. The patient is in the lateral position. The distal portal is
the viewing portal, and the proximal portal is the working
portal. The PQ muscle is resected with an arthroscopic shaver
(AS). (LM, lateral malleolus; PT, peroneal tendons.)
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resected with the shaver via the distal portal (Fig 6,
Table 2, Video 1). If instability of the peroneal tendons
is noted, endoscopic reconstruction of the superior
peroneal retinaculum can be performed via the same
portals.13,14
Fig 4. Endoscopic resection of peroneus quartus (PQ) of left
ankle. The patient is in the lateral position. The distal portal is
the viewing portal. The peroneal tendons (PT) are displaced
anteriorly and splinted with a K-wire (KW) inserted into the
lateral malleolus (LM).
Postoperatively, free mobilization is allowed if reti-
naculum reconstruction is not performed. If retinac-
ulum reconstruction is performed, the ankle is
immobilized in a short leg cast for 3 weeks. Thereafter,
the patient is instructed to perform ankle dorsiflexion
Fig 6. Endoscopic resection of peroneus quartus (PQ) of left
ankle. The patient is in the lateral position. The proximal
portal is the viewing portal, and the distal portal is the
working portal. The PQ muscle is resected with an arthro-
scopic shaver (AS).



Table 2. Pearls and Pitfalls of Endoscopic Resection of
Peroneus Quartus

Pearls
Preoperative magnetic resonance imaging is useful to study the
spatial relation between the peroneus quartus muscle and the
surrounding normal structures.

K-wire splintage of the anteriorly displaced peroneal tendons
can increase the working space and reduce the risk of injury
to the peroneal tendons.

Pitfalls
The release of the tendon sheath should be performed posterior
to the peroneal tendons to avoid iatrogenic injury to the superior
peroneal retinaculum resulting in peroneal tendon instability.

Percutaneous insertion of the K-wire bears the risk of injury to the
sural nerve.
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exercises in an Aircast (DJO, Vista, CA). Circumduction
of the foot should be avoided for 3 months.14

Discussion
In the illustrated case, the peroneus quartus is sepa-

rated from the peroneal tendons by a fibrous septum.
This needs to be incised open before the muscle is
exposed. The endoscopic release also has the effect of a
fasciotomy of the peroneal compartment, which may
have the beneficial effect of reducing the raised pero-
neal compartment pressure associated with the per-
oneus quartus.8

In this case, the peroneal tendons can be subluxated
to increase the working space, and the endoscopic
procedure can be performed purely within the superior
peroneal tunnel. In cases in which the visual field is
obscured by the crowding effect of the peroneus quar-
tus or low-lying muscle fibers in the proximal portion of
the superior peroneal tunnel, an extra-sheath peroneal
tendoscopy can be performed.12 The muscle is debulked
before the surgeon can gain access to the superior
peroneal tunnel.
The described endoscopic approach has the advan-

tages of better cosmetic results, less pain, less surgical
trauma, and the possibility of dealing with associated
pathologies (e.g., peroneal tendon tear or instability)
endoscopically.6,9,13-16 The potential risks of this
Table 3. Advantages and Risks of Endoscopic Resection of
Peroneus Quartus

Advantages
Better cosmetic results
Less pain
Less surgical trauma
Possibility of dealing with associated pathologies (e.g., peroneal
tendon tear or instability) endoscopically

Risks
Injury to peroneal tendons
Injury to superior peroneal retinaculum
Injury to sural nerve
technique include injury to the peroneal tendons,
superior peroneal retinaculum, and sural nerve
(Table 3). This technique is not technically demanding
and can be attempted by the average foot and ankle
arthroscopist.
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