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Case Report

An Erratic Origin of Quadratus Plantae: An Embryological Error
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Background: Quadratus plantae (Flexor digitorum accessorius) is one of the plantar muscles of foot . It is
present in the second layer of sole. It takes origin from calcaneus and gets inserted into the tendon of flexor
digitorum longus. The main function of it is to flex the lateral four toes in any position of the ankle joint by
pulling on tendons of the flexor digitorum longus. Its variations like high origin have been implicated in the
causation of tarsal tunnel syndrome.

Methodology and Results:  In routine dissection done on 22 cadavers, we observed a bilateral variant muscle
flexor digitorum accessorius longus on both right and left sides in a male cadaver. The modality of choice in
diagnosing the accessory muscle is magnetic resonance imaging.

Conclusion: The knowledge of this variation would be essential to anatomists, radiologists and  also to the foot
surgeons while performing posterior ankle endoscopy.
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radiological, anatomical and surgical studies.
In the leg, posterior compartment is the larg-
est and it gradually reduces as it reaches the
ankle. The flexor digitorum longus is a thin,
pointed muscle proximally and gradually wid-
ens distally. It arises from the posterior sur-
face of tibia medial to tibialis posterior from
just below the soleal line to within 7 or 8 cm
of the distal end of bone. It also arises from

Supernumerary muscles are most commonly
the inherited ailments involving the growth of
an extra portion of the body and an aberra-
tion from the body design. Supernumerary
muscles in the leg and foot could be a factor
for compression of tibial nerve in tarsal
tunnel syndrome. Various supernumerary
and variant muscles have been described in
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the fascia covering the tibialis posterior. The
muscle ends in tendon along whole of its
posterior surface. Later, passes deep to flexor
retinaculum and enters sole of foot. In the sole,
it forms whole of long flexor tendons for
second to fifth toes. The long flexor tendons
of the lateral four toes are attached to the
plantar surfaces of the bases of their distal
phalanges.
The tendons of quadratus plantae or flexor
digitorum accessorius insert into the flexor
digitorum longus tendons of the second, third
and fourth toes [1]. The normal insertion of
quadratus plantae has been shown in
Fig.1&1a.   Flexor digitorum accessorius arises
by two heads with the long plantar ligament
situated deeply in the interval between the
two heads. It gets inserted into the tendon of
flexor digitorum longus where it is bound by a
fibrous slip to the tendon of flexor hallucis
longus and here it divides into four tendons
[2]. Accessory muscles around the ankle
include flexor digitorum accessorius longus,
peroneo calcaneus internus, the accessory
soleus, accessory peroneal muscles[2].
Awareness of these accessory muscles
existence and as one of the factors for
compression in tarsal tunnel syndrome is
essential [3].

CASE REPORT

reflected the distal part distally to observe the
second layer muscles [4].
Variant muscles were observed in both right and
left lower limbs in a male cadaver. On left side,
the origin of flexor digitorum accessorius lon-
gus muscle was aponeurotic and from the me-
dial border of shaft of tibia above the soleal line
proximal to origin of soleus muscle. The muscle
belly was well defined and bipennate, and is
inserted as a tendon to the juncture of flexor
digitorum longus and flexor digitorum accesso-
rius (Fig. 3 & 3a). On the right side, the origin of
flexor digitorum accessorius longus was same
as left side. But the insertion was tendinous and
passed deep to the flexor retinaculum and
reached the flexor digitorum accessorius (Fig. 2
& 2a). Measurements of the muscle ( fleshy part,
aponeurotic part and tendon part) was done
using digital callipers (Table 1).

During the routine dissection on 44 lower
extremities  of 22 embalmed cadavers, of both
sexes for undergraduate students in the
department of Anatomy, Karpagam faculty of
medical sciences and research , we observed
an erratic variation of flexor digitorum
accessorius longus muscle in one male cadaver.
Dissection of the lower extremities was done
as per the steps provided by the Cunningham’s
manual of Practical Anatomy . The posterior
compartment of leg has been dissected deep
to soleus to reach the long flexors of toes. Later
these tendons were traced distally till flexor
retinaculum. Incision was extended to the
sole, divided the plantar aponeurosis distal to
heel to expose the three muscles of first layer
of sole. To approach the second layer, the flexor
digitorum brevis was cut in the middle and

Fig. 1: Showing flexor digitorum longus (FDL) and Flexor
digitorum accessories (FDA) on right foot.

Fig. 1a: Showing flexor digitorum longus (FDL) and Flexor
digitorum accessories (FDA) on left foot.
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Fig. 2: Showing a small muscle FDAL arising from medial
border of shaft of right tibia Flexor digitorum accessorius
longus (FDAL).

Fig. 2a: Showing the insertion of FDAL to FDA before
joining with FDL on right side.
FDA- Flexor Digitorum accessorius, FDL- Flexor digitorum
longus.

Fig. 3: Showing a small muscle FDAL arising from medial
border of shaft of the left tibia.

Fig. 3a: Showing the insertion to FDAL at the juncture
of FDL and FDA on left side.

S.No
Side of the 

muscle
 Upper part of FDAL

Middle part of 
FDAL

Lower part of 
FDAL

Total length of 
FDAL 

10 cm

2 Left side Aponeurotic –  4cm 8.5 cm 

Tendon 3cm Fleshy 2 cm

Fleshy 1 cm Tendon 3.5cm 

1 Right side Aponeurotic –  5cm 

Table 1: Showing measurements of flexor digitorum accessorius longus (FDAL) on both right and left sides.

DISCUSSION

The erratic variation of flexor digitorum
accessorius longus can be correlated with
embryonic development. Right and left limbs
of an embryo are pertinent to develop as
mirror image so symmetry being expected as
“a priori” [4]. Here, the variation was found to
be bilateral.
The growth of a muscular mass into various
special new muscles could be through various
means. The original muscle may split into
proximal and distal parts. The effect of such
division into proximal and distal parts was very
useful for reptiles, as they act independently

of each other and also bring specialised
actions. Long flexors and tensors of toes
represent the distal parts of muscles taking
origin from trunk and extending upto the toes.
In amphibians, we could observe origin of short
flexors from tendons of long flexors but it is
an exception in mammals [5]. The flexor
digitorum accessorius longus is a variant
muscle with a reported prevalence of 2 to 12%
in cadaveric studies, and 6% of asymptomatic
individuals on MRI. Detecting the accessory
muscle would prevent the muscle structure
lesions and they have to be taken into consid-
eration during posterior ankle arthroscopy [6].
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An extra head of muscle, flexor accessorius
longus with its tendon might originate from
fibula, tibia or deep fascia and get inserted to
the flexor digitorum longus  or into quadratus
plantae. Few small slips may extend to tibialis
anterior or to flexor hallucis longus [1]. It was
noticed that there was bilateral flexor
digitorum accessorius longus in a male cadaver
in the present case. A small muscle originated
as aponeurosis from the medial border of shaft
of tibia, middle part was fleshy and got
inserted as tendon to flexor digitorum
accessorius  before joining with flexor
digitorum longus on right side. On left side,
similar slip like a mirror image originated from
the medial border of tibia, middle part was
fleshy and got inserted as tendon to the
juncture of flexor digitorum accessorius and
flexor digitorum longus.
Various types of accessory muscles in the foot
and ankle have been described. Best described
tendon of fourth fibularis in the posterolat-
eral region, tendons of fibulo calcaneal
ligament in the posteromedial region, long
flexor accessory flexor of the toes, internal
tibiocalcaneal ligament and accessory soleus
[7]. However many times they do not cause
any symptoms, but in athletes due to
disproportionate loading they can result in
pain, instability and block in joint. They can also
lead to tarsal tunnel syndrome, hallux flexor
syndrome and sprains [7,8].
High origin of this muscle from tibia and fibula
was observed in higher mammals, but in
humans it was observed in sole [9].
Few studies observed its higher level of origin
from the lower third of fibula and also from
the fascia covering the flexor hallucis longus
[10]. Jaijesh et al described its origin from the
popliteal origin [11]. Athavale et al have re-
ported about the origin as head of flexor
digitorum accessorius and the presence of
flexor digitorum accessories longus in two out
of 47 cadavers [12]. The method of choice for
diagnosing the accessory muscles is Magnetic
resonance imaging (MRI). These muscles are
isotense to skeletal muscles on all pulse
sequences . During the execution of double
incision compartment fasciotomy, the differ-
ence in the anatomical relationships along the

medial side of leg must be noted by surgeons
in order to obtain a complete release of the
muscular portion of the deep posterior
compartment of leg [13].
In addition to anatomical compression of
neurovascular structures, injury can occur
iatrogenically to tibial nerve  during fasciotomy,
tibial osteotomies and while harvesting the
fibular graft [14].

CONCLUSION
The knowledge of accessory muscles is very
essential as they could be confused with soft
tissue lesions. Compression of the nerves by
accessory muscles can occur anatomically and
iatrogenic injury can also occur. These
observations of the present study may be
useful for radiologists for correct diagnosis as
well as for surgeons in foot and ankle
interventions.
Conflicts of Interests: None
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