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ABSTRACT

During routine dissection for undergraduate medical students, we observed two separate heads of
plantaris muscle on left lower limbs of 80 years old donated embalmed male cadaver in the
Department of Anatomy, K. J. Somaiya Medical College, Sion, Mumbai, INDIA. Both the heads of
the plantaris muscle were composed of a thick muscle belly and a long thin tendon. One head of the
plantaris muscle originated from the lower part of the lateral supracondylar line of the femur superior
to the origin of the lateral head of gastrocnemius while the other head of the plantaris muscle
originated from the oblique popliteal ligament. The tendons of both the heads of the plantaris muscle
ran downwards inferomedially posterior to the knee joint. Both the tendons united to form common
tendon and ran along the medial side of the tendo calcaneus. The common tendon of both the heads of
the plantaris muscle got inserted separately into the medial side of the calcaneus bone. The
photographs of the variations were taken for proper documentation and for ready reference.The
variations of plantaris muscle are very rare and not found in literature. The plantaris muscle is
vestigial in human beings and has much clinical importance. The plantaris muscle is absent in 7-10%
of the human population. Injury of the plantaris muscle causes the painful calf. It may occur at the
myotendinous junction with or without an associated hematoma and partial tear of the soleus or the
medial head of the gastrocnemius muscle. Injuries of the plantaris muscle and tendon is called as
‘tennis leg’. The long, thin tendon of the plantaris is humorously called ‘the freshman's nerve’, as it is
often mistaken for a nerve by first-year medical students. Knowledge of anatomical variations of the
plantaris muscle is important for physiotherapists, plastic surgeons performing tendon transfer
operations, clinicians diagnosing muscle tears and radiologists interpreting MRI scans.

INTRODUCTION

The plantaris become vestigial as the foot is
evolved for long-distance walking and running,. The
muscle was useful to other primates for grasping with their
feet. The plantaris muscle is considered to be a flexor
group muscle of the leg. The muscle originates from the
lower part of the lateral supracondylar line of the femur
and the oblique popliteal ligament [1]. The muscle belly is
fusiform in shape passes inferomedially posterior to the
knee joint and ends as a long slender tendon. It gets
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inserted into the tendo calcaneus or occasionally separately
inserting into the medial side of the calcaneus bone. It is
innervated by the tibial nerve (S1, S2). Plantaris acts as a
weak plantarflexor the ankle joint and flexor of the knee
joint. Plantaris may also provide proprioceptive feedback
information to the central nervous system regarding the
position of the foot [2]. The muscle is also reported to
merge with the flexor retinaculum or with the superficial
fascia of the leg. Standard text books mentions the fact that
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the muscle may be absent in 10 % cases or may be double,
but not much literature is available in this regard [1]. The
tendon of plantaris muscle serves as an excellent graft. The
anatomical knowledge of plantaris muscle is also important
for clinical diagnosis of the muscle rupture and interpreting
MRI scans. Plantaris is one of the vestigial muscle and
often mistaken for a nerve by new medical students and
thus called the "freshman nerve". Its motor function is so
minimal that its long tendon can readily be harvested for
reconstruction elsewhere with little functional deficit. The
plantaris is mainly used by surgeons for tendon grafts
needed in other areas of the body. Although the plantaris
does have little importance, there are injuries that can
occur. It can be damaged in an Achilles tendon rupture.
Tennis leg is a commonly known injury. It is a result of
eccentric loading placed on the ankle while the knee is
extended, and occurs while running or jumping. It may
cause a direct trauma to the calf area. Pain and swelling are
common in the injury. It is sometimes removed to treat its
inflammation [3,4]. The plantaris is located deep to the
lateral head of the gastrocnemius muscle and superficial to
the popliteus muscle in the popliteal fossa [2]. Palpation of
the muscle belly is possible in the popliteal fossa as well as
along the medial aspect of the common tendon of the
triceps surae group. With the patient prone and the leg
flexed to approximately 90 degrees, the distal hand of the
practitioner covers the heel while the forearm is applied
against the plantar aspect of the foot, allowing a
simultaneous resistance to plantarflexion of the foot and
flexion of the knee. The muscle is palpated in the popliteal
fossa, medial and superior to the lateral head of the
gastrocnemius muscle. Its tendinous portion can be

palpated along the medial aspect of the Achilles tendon
into its calcaneal insertion [5].

CASE REPORT

During routine dissection for undergraduate
medical students, we observed two separate heads of
plantaris muscle on left lower limbs of 80 years old
donated embalmed male cadaver in the Department of
Anatomy, K. J. Somaiya Medical College, Sion, Mumbai,
INDIA. Both the heads of the plantaris muscle were
composed of a thick muscle belly and a long thin tendon.
One head of the plantaris muscle originated from the lower
part of the lateral supracondylar line of the femur superior
to the origin of the lateral head of gastrocnemius while the
other head of the plantaris muscle originated from the
oblique popliteal ligament. The tendons of both the heads
of the plantaris muscle ran downwards inferomedially
posterior to the knee joint. Both the tendons united to form
common tendon and ran along the medial side of the tendo
calcaneus. The common tendon of both the heads of the
plantaris muscle got inserted separately into the medial
side of the calcaneus bone. Both the heads of the plantaris
muscle crossed the tibial nerve as it descended between the
gastrocnemius and the soleus muscles. The popliteal artery
was found to lie medial to both the heads. The nerve
supply to the inner belly was from a separate branch from
nerve to lateral head of the gastrocnemius muscle. The
nerve supply to the outer belly was in common with the
nerve to the lateral head of gastrocnemius muscle. The
photographs of the variations were taken for proper
documentation and for ready reference. No other neuro-
vascular variation was observed in the same lower limb.
The right lower limb of the same cadaver was also normal.

Figure 1. Showing Photographic presentation of One
head of plantaris muscle originated from lower part of
the lateral supracondylar line while other head

originated from oblique popliteal ligament
Lateral Head of Gastrocnemius

Plantaris 1

LEFTLL
Fig. 1

Common Tendon of Plantaris Plantaris 2

Figure 2. Showing Photographic presentation of tendons
of both heads of plantaris going downwards forming
common tendon and ran along medial side of tendo
calcaneus

Lateral Head of Gastrocnemius Plantaris 1

Plantaris 2

Common Tendon of Plantaris

DISCUSSION

In 1893, Robert Wiedersheim published a book on
human anatomy and its relevance to man's evolutionary
history. This book contained a list of 86 human organs that
he considered vestigial, or as Wiedersheim himself
explained that the organs are having become wholly or in
part functionless, some appearing in the embryo alone,
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others present during life constantly or inconstantly. For
the greater part organs which may be rightly termed
Vestigial [6]. A number of muscles in the human body are
thought to be vestigial, either by virtue of being greatly
reduced in size compared to homologous muscles in other
species, by having become principally tendinous, or by
being highly variable in their frequency within or between
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populations. The plantaris muscle is known to exhibit
variations. Standard textbook of anatomy has reported the
fact, that the muscle may be sometimes absent or it may be
double [1]. It has been considered that the plantaris muscle
was earlier attached to the plantar aponeurosis of the foot
but with normal evolutionary process of erect posture, the
insertion of the muscle got shifted to a higher position [7].
In some animals like the American bear, the plantaris
muscle can be found to be attached to the plantar
aponeurosis [7].

The fusiform belly of the muscle has a long
slender tendon which may be mistaken as a nerve. Often,
the tendon of the plantaris muscle fuses superficially with
the fascia of the leg, thereby making it vulnerable to injury.
Topographical anatomy of the plantaris muscle is
important for any surgery. Prior knowledge of superficial
position of the tendon and its resemblance to a nerve
should be borne in mind by any surgeon operating on the
back of leg. Despite its small size, injuries of the plantaris
muscle and tendon, which have been termed “tennis leg,”
have been a source of controversy in the literature
[8,9,10,11,12]. Tennis leg is a relatively common clinical
condition [13]. In the past it has been described as being
caused by various etiologies including plantaris tears,
medial head of gastrocnemius tears, soleus tears, or a
combination thereof. The injury occurs most frequently
during running or jumping and usually results from an
eccentric load placed across the ankle with the knee in an
extended position. Even though the injury is the result of
an indirect mechanism, subjectively the patient may
describe direct trauma to the calf region — often the athlete
feels as though they were struck on the calf by an object
such as a ball or piece of equipment [3].

Depending on the severity, calf soreness may be
experienced that may cause the athlete to stop play, or may
simply be experienced throughout the remainder of the
activity. This pain usually becomes more severe after
resting or the next day [14] Accompanying the pain may be
swelling that may extend down to the ankle and foot. Any
attempt at active or passive dorsiflexion, and resisted
plantarflexion with elicit severe pain [3,14]. The plantaris
muscle may be injured during any tear and proper
diagnosis may be made only after obtaining a magnetic
resonance imaging scan or ultrasonography. The tendinous
injury of the plantaris muscle is important since it is
associated with hemorrhage and edema [15]. The rupture
of the tendon of the plantaris muscle is often difficult to
diagnose and an important finding is the presence of a
tense mass between the gastrocnemius and the soleus
muscle [16]. The plantaris muscle has been used as an
excellent graft [17].

Studies have described anatomical procedure of
using a free plantaris tendon graft for reconstruction of the
anterior talofibular and calcaneofibular ligaments [18]. In
the presence of other flexors like gastrocnemius and soleus
muscles, the removal of plantaris muscle may not have an
effect on the normal limb function. The tendon of the
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plantaris muscle is considered as an extremely tensile
structure and has been used successfully for flexor tendon
replacement in hand and even for atrioventricular valve
repair [19]. Considering the above facts, the existence and
importance of the plantaris muscle cannot be undermined.
It has now been established through the use of magnetic
resonance imaging, sonography, and surgical exploration,
that injuries to this muscle may in fact occur in isolation,
[13,20,21,22] as well as in association with tears of the
gastrocnemius, soleus, and Anterior Cruciate Ligament
[20]. Magnetic resonance imaging and ultrasonography
have been used as the primary imaging techniques for
evaluation of patients with the clinical diagnosis of non-
specific posterior lower leg pain. The importance of
imaging patients with this condition is to rule out more
serious conditions such as deep venous thrombosis [3,13].
In addition, imaging can be used to evaluate the location
and extent of the muscle injury; however, treatment of this
injury does not depend on these findings [3].

The appearance of plantaris muscle injury on
magnetic resonance images depends on the severity of the
muscle strain. The treatment routine included pain relief
through the use of cryotherapy and passive stretching,
followed by a 5-min period of ultrasound therapy.
Treatment then progressed to strengthening exercises for
the antagonists and later the agonists, and quadriceps
exercises. Treatment of muscle injury in the acute phase
should include preventing further damage, controlling the
inflammatory cascade, limiting pain in order to promote
early mobilization. Later, proper repair and regeneration of
both muscle tissue, and its connective tissue components
become the focus of treatment, as excessive fibrosis scar-
tissue formation is one of the major factors that can slow
muscle healing [23]. The immediate treatment of muscle
injury involves the RICE (rest, ice, compression, elevation)
protocol. The position of immobilization is also an
important factor that can influence healing [4].

CONCLUSION

The presence of double plantaris muscle as seen
in the present case may be of academic interest as the
standard text book of anatomy mentions less about this
fact. It may also be of surgical interest to surgeons and
clinical interest to clinicians diagnosing muscle tears in the
leg. The existence double plantaris muscle is an interesting
finding, which could be important for anatomists,
anthropologists, surgeons and orthopedic surgeons.
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