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SUMMARY:  The leg muscles are organized in anterior, lateral and posterior compartments. The posterior compartment is usually
divided in two layers: superficial and deep. The deep muscles of the posterior compartment of the leg are known to mainly plantar flexion and
toes flexion. In comparison to the other leg compartments, variations of the posterior one are rare. These variants often involve the presence
or absence of one or more muscles, and they have differences among origin and insertion, which leads to confusion between anatomists. We
aim to describe a case of a male cadaver that possessed three supernumerary muscles in the lateral and posterior compartments of both legs:
the peroneus quartus muscle and two accessory bellies of the flexor digitorum longus. This presentation seems to be very rare and scarcely
reported in the literature. These variants have the potential of causing nervous or vascular compression, thus leading to tarsal tunnel syndrome
or a symptomatic peroneus quartus. The clinical and surgical implications of this abnormal presentation is discussed.

KEY WORDS: Peroneus quartus; Anatomic variation; Flexor digitorum longus muscle; Nerve compression syndrome; Tarsal tunnel
syndrome.

INTRODUCTION

 The posterior muscles of the leg are organized in two
layers (superficial and deep), the superficial group consists of
the sural triceps (gastrocnemius, soleus and plantar muscles),
while the deep group is formed by the tibialis posterior, flexor
digitorum longus, flexor hallucis longus and popliteus muscles
(Testut & Latarjet, 1958; Latarjet & Ruiz-Liard, 2011).

 The latter muscles mainly originate from the posterior
aspect of the tibia and fibula, and – with the exception of the
popliteus muscle – reaches the foot through the tarsal tunnel.
The tibialis posterior muscle tendon extends to the navicular
and cuneiform bones; the flexor digitorum longus muscle is
inserted at the distal phalanges of the four lesser toes and acts
as a digit flexor; lastly, the flexor hallucis longus reaches the
distal phalanx of the hallux (Testut & Latarjet; Latarjet & Ruiz-
Liard).

 On the other hand, the lateral compartment of the leg
is comprised by the peroneus longus and brevis muscles. These
muscles acts during eversion and plantar flexion of the foot
and originates mainly from the lateral surface of the fibula

and reaches the medial cuneiform and fifth metatarsal,
respectively (Testut & Latarjet; Latarjet & Ruiz-Liard).

Variations of the lateral compartment are more
commonly found than muscle variants of the deep posterior
compartment (Tubbs et al., 2016). However, these anatomical
variations are usually divided in (1) absence of one or more
muscle or (2) the presence of supernumerary bundles or
supernumerary distinct muscles (Le Double, 1897).

Furthermore, it is known that supernumerary muscle
masses or tendons can lead to neurovascular compression,
especially near the ankle. While masses at the medial aspect
of the ankle can cause tarsal tunnel syndrome (Neary et al.,
2019), abnormal muscles can lead to chronic pain over the
lateral surface of the foot (Wenning et al., 2019), which gives
these variants both clinical and surgical relevance.

The peroneus quartus muscle (PQM) is an accessory
muscle of the lateral compartment of the leg with a
prevalence ranging from 1 to 20% of cases, while accessory

Department of Morphology, Biomedical Institute Fluminense Federal University, Niterói, Rio de Janeiro, Brazil.

Received: 2021-07-15     Accepted:2021-10-05



76

bundles of the flexor digitorus longus muscle are rarer, and
these variations are often limited to the disposition of its
tendons. The flexor digitorum accessories longus muscle,
however, is present in over 6% of cases (Hur et al., 2014;
Tubbs et al.). The literature is scarce regarding anatomical
specimens with more than one variation.

 Thus, we aim to report the bilateral presence of three
supernumerary muscles found in the posterior and lateral
compartments of the leg and discuss its clinical aspects with
regards to neurovascular compression.

CASE REPORT

A male cadaver fixated in a 10% buffered formalin
solution was dissected during regular anatomy lessons. It

was observed an uncommon anatomical variation of its
muscles when the posterior compartment of the right leg
was performed. Three supernumerary muscle bands were
found and identified as the peroneus quartus muscle and two
accessory bellies of the flexor digitorum longus (Fig. 1).
Afterwards, the left leg of the cadaver was dissected as well,
which also showed the same variations of the right (Fig. 2).

At the left leg, the peroneus quartus muscle originated
from the belly of the peroneus brevis, whereas at the right
leg it originated from the intermuscular septum and reached
the retrotrochlear eminence of the calcaneus. It possessed a
long and thin tendon. This muscle was supplied by a branch
of the superficial peroneal nerve.

The two accessory bellies of the flexor digitorum
longus originated near the intermuscular crural septum and
the belly of the flexor hallucis longus muscle. They emitted
a tendon that passed the tarsal tunnel and joined the main
flexor digitorum longus before originating the tendon for
each finger. Both bellies were supplied by branches of the
tibial nerve.

Fig. 1. Three supernumerary muscle bands
and vascular nervous bundle (arrowhead)
in the right leg (medial view). The peroneus
quartus muscle is situated laterally and
beneath both accessory bellies (asterisk) of
the flexor digitorum longus. Posterior Tibial
(A) and (B) Flexor Digitorum Longus
Muscles.

Fig. 2. (2A) Posterior view showing the posterior tibial muscle (PTM), the
relationship of the accessory bellies (asterisk) and their fusion above. (2B)
Lateral compartment showing the peroneus quartus muscle (C) above and
its relationship with peroneus longus (A) and brevis (B) muscles.
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DISCUSSION

According to our bibliographic search, this is the first
description of these multiple variations presented bilaterally
in a single cadaver. As such, we will discuss the individual
aspects of these muscles and other significant reports.

The peroneus quartus is an accessory muscle of the
lateral compartment of the leg seemingly unique to humans.
Hecker (1923) reported an incidence of roughly 13% in the
general population, which was in a similar fashion reported
by Tubbs et al. that found a pooled prevalence of 11.5% after
analyzing several works.

The insertion site of the peroneus quartus is variable
and this caused confusion among anatomists, as each variation
of its insertion created a different name – despite being
essentially the same muscle. For instance, the peroneus quartus
was labeled as “fibularis accessories muscle” muscle by
Henle; “fibulo-calcaneus externum muscle” by Wood, Theile,
and Macalister; ‘‘fibulofibularis accessorius sixth” by
Macalister; ‘‘peroneus calcaneus externum’’ by Hecker; and
‘‘peroneus accessorius’’ by White (Le Double and Yammine,
2015).

Zammit & Singh (2003) observed that the majority of
peroneus quartus variants differs in the origin and insertion
of its fibers and tendons, which can divide in more than one
or have multiples points of origin. Sobel et al. (1991) reported
the insertion of the peroneus quartus into the distal fibular
groove as an uncommon variant.

Other insertions reported in the literature are the
retrotrochlear eminence of the calcaneum, the base of the fifth
metatarsal, the cuboid, the peroneus brevis or longus tendon
and the peroneal tubercle, while its origins are usually the
lower third of the lateral surface of the fibula and the poste-
rior intermuscular septum (Zammit & Singh; Lui & Li, 2020)
The variant presented herein is in accordance with previous
reports, as it originated from belly of the peroneus brevis at
one side and the intermuscular septum at the other, while it
reached the retrotrochlear eminence of the calcaneus.

Regarding the flexor digitorum longus muscle, there
is a significant variation labeled as flexor digitorum
accessorius longus (FDAL) which is reported as one of the
most commons muscle variants of posterior compartment with
a prevalence between 4% to 13% of the cases (Hur et al.).

There are some variations regarding the origin and
insertion of this accessory muscle as well. According to
Cheung (2017), it can arise from the fascia of the deep poste-

rior compartment, flexor hallucis longus, and margins of the
fibular, while it can insert into the quadratus plantae or the
flexor digitorum longus muscle before its division. The latter
type of insertion was found in our report.

Bowers et al. (2009) showed that the FDAL originated
from the posterior crural fascia and the proximal portion of
the flexor digitorum longus in the deep posterior compartment
of the leg. Although the occurrence of a two-headed FDAL is
considered exceedingly rare, it has already been reported by
Hwang & Hill (2009), also found bilaterally. This is probably
the most similar report in comparison to ours, although it lacks
the presence of the peroneus quartus.

Owing to the course through the tarsal tunnel, the
presence of the FDAL is often associated to the confusion of
radiographic interpretations and compartment syndromes –
mostly the tarsal tunnel syndrome.

The tarsal tunnel is an important pathway which
connects the leg and foot. It gives passage to the tendon of
three muscles of the posterior leg compartment (tibialis pos-
terior, flexor digitorum longus, flexor hallucis longus
muscles), the tibial nerve and the posterior tibial vessels.
Topographically, it is bounded by the flexor retinaculum
above, the talus and calcaneus medially, and the abductor
hallucis inferiorly (Testut & Latarjet; Latarjet & Ruiz-Liard).

The tarsal tunnel syndrome is a neuropathic or vascular
compression characterized by the pressure over the tibial nerve
or its branches on the way through tarsal tunnel. It is a
condition that, despite of the underdiagnosis and lack of
incidence, still prevails in females than males, mainly in adult
population. (Mcsweeney & Cichero, 2015).

The usual symptoms begin with ankle pain, swelling,
painful walking and plantar foot pain while standing, as well
as a burning sensation and numbness. Tarsal tunnel syndrome
can be caused by benign tumors – like schwannomas - (Jha et
al., 2019), perineural fibrosis, varicosities, osteophytes, trau-
mas and postoperative scarring (Neary et al.), while the
presence of supernumerary structures at the tarsal tunnel can
also lead to this syndrome as well.

 The peroneus quartus is also clinically relevant in cases
of lateral foot pain which can be found during exploratory
surgery - as it is usually neglected in magnetic resonance
imaging diagnostics (Wenning et al.). It can be found in
association with tendinous calcification and can be mistaken
by split or tears in the peronal brevis or subluxation (Lui &
Li). If symptomatic, the peroneus quartus can lead to include
chronic lateral ankle pain, clicking or snapping and ankle
instability (Bilgili et al., 2014).
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The treatment of both clinical entities (e. g. tarsal
tunnel syndrome and symptomatic peroneus quartus muscle)
includes operative and nonoperative categories, which should
be chosen according to the clinical condition. The
nonoperative modalities involves primarily symptoms relief
including the use of anti-inflammatories, analgesics, activity
modifications, exercises and physical therapy (Neary et al.,;
Lui & Li).

Usually, the surgical management is chosen when the
conservative management isn’t enough to relieve symptoms
or fails to do so any longer. Surgery also depends on the
etiology of the compression neuropathy and patient’s
characteristic such as comorbidities and age. In cases of
supernumerary muscle masses, the usual course is removal
of the abnormal muscle by open or endoscopic surgery (Lui
& Li). The surgical success rates vary according to previous
pathology, history of symptoms and early diagnosis. (Neary
et al.).

 Although the triad presented herein is rare, these
muscles can individually appear in a more prevalent fashion.
As such, knowledge of the variations that can occur in the
posterior leg compartment are useful to differential diagno-
sis in cases of foot and ankle pain/swelling.
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RESUMEN: Los músculos de la pierna están organizados
en compartimentos anterior, lateral y posterior. El compartimento
posterior por lo general es dividido en dos capas: superficial y pro-
funda. Se sabe que los músculos profundos del compartimento
posterior de la pierna se caracterizan principalmente por participar
de la flexión plantar y la flexión de los dedos de los pies. En com-
paración con los otros compartimentos de la pierna, las variacio-
nes musculares en el compartimiento posterior son raras. Estas va-
riantes suelen implicar la presencia o ausencia de uno o más mús-
culos y presentan diferencias en el origen y en la inserción, lo que
conduce a confusión entre los anatomistas. Nuestro objetivo fue
describir el caso de un cadáver masculino que poseía tres múscu-
los supernumerarios en los compartimentos lateral y posterior de
ambas piernas: el músculo fibular cuarto y dos vientres accesorios
del músculo flexor largo de los dedos. Esta presentación parece
ser muy rara y escasamente reportada en la literatura. Estas varian-
tes musculares tienen el potencial de causar compresión nerviosa
o vascular, lo que conduce al síndrome del túnel del tarso o un
cuarto músculo fibular sintomático. Se discuten las implicaciones
clínicas y quirúrgicas de esta presentación anormal.

PALABRAS CLAVE: Cuarto músculo fibular; Varia-
ción anatómica; Músculo flexor largo de los dedos; Compre-
sión nerviosa; Síndrome del túnel tarsiano.
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