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The report on the co-occurrence of two different
rare anatomic variations of the plantaris muscle
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The plantaris muscle usually begins with a short and small muscle belly on the
popliteal surface of the femur and on the knee joint capsule. It continues distally
to form a long and thin tendon typically fixed to the calcaneal tuberosity. How-
ever, the course and the insertion of the plantaris muscle is variable, which may
influence the development of Achilles tendinopathy. The plantaris tendon may
also be used for reconstruction of tendons and ligaments, such as talofibular and
calcaneofibular ligament.

In literature review no data concerning the co-occurrence of anatomic variations
of the plantaris muscle tendon in different individuals has been found. This report
presents a rare variant of the plantaris muscle insertion into the deep crural fascia
on the left leg and absence of the plantaris muscle on the right leg of the same
individual. (Folia Morphol 2017; 76, 2: 331-333)
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INTRODUCTION

The plantaris muscle (PM) has a short, slim and
spindle-shaped, muscle belly with a long tendon [11].
The origin of the muscle is located on the popliteal
surface of the femur and on the knee joint capsule,
deep to thelateral head of the gastrocnemius muscle[3].
The muscle belly continues distally with a long and
thin tendon running between the medial head of the
gastrocnemius muscle and the soleus muscle. On its
further course, the plantaris tendon typically travels
along the medial border of the calcaneal (Achilles)
tendon [16].

There are several anatomic variations of the PM
insertion [2, 12, 18]. Rare cases of absence of the
PM were also recorded [6, 12, 15]. The distal course

and the variations of insertion of the PM may play an
important role in pathogenesis of the Achilles tendi-
nopathy [1, 10, 12, 17, 18]. Furthermore, with the
extremely high density of proprioceptive receptors,
the PM may be a ‘transmitter’ of information on the
foot position and the movements [11].

In this report we describe rare variants of the
insertion of the PM to the deep crural fascia of the
right limb, co-existing with the absence of the PM
on the left side. To our knowledge, this is the first
description of such a case.

CASE REPORT

A 58-year-old female cadaver was subjected to
routine anatomical dissection for research and teach-
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Figure 1. Two rare anatomic variants of the plantaris muscle on both sides of the same cadaver; A. Posterior view of the right leg.
Atypical insertion of the plantaris tendon (PT) to the deep crural fascia (marked by black arrows); B. Posteromedial view of the left leg.
Absence of the plantaris muscle; AT — calcaneal (Achilles) tendon; CT — calcaneal tuberosity.

ing purposes at the Department of Normal and Clini-
cal Anatomy of Medical University of Lodz. During
the dissection of the lower limbs, a very rare variant
of the PM insertion to the deep crural fascia on the
right leg (Fig. 1A), as well as the absence of the PM
on the left leg, were found (Fig. 1B).

The next stage of the procedure involved a de-
tailed assessment of the PM muscle belly and the
course of its tendon. The origin of the PM was located
on the knee joint capsule under the lateral head of the
gastrocnemius muscle. The muscle belly ran between
the medial head of the gastrocnemius muscle and the
soleus muscle, then it coursed towards the medial
side of the leg, anteriorly to the Achilles tendon.
The distance between the Achilles tendon and the
plantaris tendon was 2.4 mm. The insertion of the
plantaris tendon was located on the deep crural fascia
(Fig. 1A). This type of plantaris tendon attachment
was characterised with the presence of the extension
point (the point where the plantaris tendon begins
to expand into its insertional footprint) at the distal
part of the tendon (Fig. 1A). The distance between
the extension point and the calcaneal tuberosity was
41.2 mm, the tendon width at this point was 4.85 mm,
and the tendon thickness was 0.5 mm.

Upon photographic documentation, the PM was
cut out and subjected to further measurements. The
muscle was measured by an electronic calliper (Mitu-
toyo Corporation, Kawasaki-shi, Kanagawa, Japan).
Each measurement was made with the accuracy of up
to 0.1 mm. The length of the muscle belly was
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103.8 mm and its thickness was 8.2 mm. The width
of the muscle belly in the thickest point was 21.6 mm.
The width of the tendon upon passing the muscle
belly was 3.7 mm. The total length of the muscle was
391 mm. The ratio between the tendon length and the
overall length of the muscle was 79%.

DISCUSSION

The PM may be regarded as the vestigial remains
of a primitive flexor of the toes [5]. According to this
model, the calcaneal tuberosity has become a ‘node’
or a 'spacer’ and both parts of a primitive flexor (the
plantaris tendon and the plantar aponeurosis) are at-
tached to it, but they are not linked to each other [5].
The theory presented by Cruveilhier also suggests that
the change in the foot position (perpendicular to the
leg) was a result of the loss of the plantaris insertion
into the plantar aponeurosis [4]. Cruveilhier concluded
that due to the loss of the PM insertion to the plantar
aponeurosis, a secondary insertion into the calcaneus
developed. The human upright posture caused the
hind foot to drop to the ground, which provides
increased stability to two-legged weight bearing [4].

Rare cases of the absence of the PM have been
reported in the literature. In the study carried out
by Harvey et al. [6] the PM did not occur in 19% of
the lower limbs, while Simpson et al. [15] concluded
that the absence of the PM oscillated between 7%
and 20%. In our earlier studies we detected the ab-
sence of the PM in 2 out of 50 lower limbs, which
represented 4% [12].
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The insertion of the PM may be variable [2, 3, 12,
18]. Sterkenburg et al. [18], based on dissections of
107 lower limbs, created a classification of the inser-
tion of the PM tendon. The classification included
9 types, of which the most frequent was the ‘medial in-
sertion of the plantaris tendon onto calcaneus’ [18]. In
the studies of Sterkenburg et al. [18], the attachment
of the plantaris tendon to the deep crural fascia oc-
curred in only one limb (0.9%). Such a type of insertion
is similar to that described in our report. However, in
the presented case, the plantaris tendon ran anteri-
orly to the Achilles tendon and gave thin tendinous
bundles on both sides of the main tendon fibres
(Fig. 2A), whereas in the study of Sterkenburg et al. [18] it
was located more medially. Some authors hypothesize
that there may be a striking similarity between the PM
and the palmaris longus on the forearm [19].

The plantaris tendon may be used as a graft for
hand tendon reconstruction [15]. The PM tendon
grafts may be used for the reconstruction of the ante-
rior talofibular and calcaneofibular ligaments [7, 13].
Shuhaiber et al. [14] suggested the possibility of using
the plantaris tendon grafts for the reconstruction of
the flexor muscle tendons in the upper limb or even
for atrioventricular valve repair. However, anatomical
variations of PM may potentially complicate the suc-
cessful harvesting procedures. Clinically, the PM may
also play an important role in the pathogenesis of the
Achilles tendinopathy [1, 10, 17, 18]. Moreover, the
rupture of the plantaris tendon may cause symptoms
similar to deep vein thrombosis [8, 9]. In case of
musculoskeletal injuries associated with ruptures of
the PM tendon, treatment with anticoagulants may
cause potential bleeding and fascial parochialism
syndrome [9]. Thus, high definition ultrasound or
magnetic resonance imaging tests should be carried
out in order to diagnose the cause of the pain at the
medial side of the lower leg [8, 9].

CONCLUSIONS

Rare anatomic variations of the PM may co-occur
on both sides of an individual. Surgical procedures us-
ing plantaris tendon may be hindered by the absence
of or atypical insertion of the PM.
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