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Multiple Heads of Gastrocnemius
with Bipennate Fiber Arrangement-
A Clinically Significant Variation
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ABSTRACT

It is common to have additional muscles or muscle slips in the extremities. Some of them may compress the nerves and vessels or restrict
the movements, while others may enhance the muscular activity. However, a small number of them may go unnoticed. Knowledge of
such variant muscles becomes important for plastic surgeons while performing various reconstructive surgeries and for clinicians while
managing the pain. A case of multiple heads of gastrocnemius muscle was observed during routine dissection of the right lower limb of
about 70-year-old male cadaver. It was observed that the medial head of gastrocnemius was attached to the femur with 3 thick heads
and lateral head was arising from the lateral condyle of femur by 3 thick heads. All the heads of the muscles remained separate till they
formed tendocalcaneus. Some of these heads showed bipinnate fiber arrangement. All the heads were innervated by the branches of
tibial nerve. As the muscle heads passed down from their origin, they entrapped the sural nerve and sural nerve was seen emerging at
the beginning of tendocalcaneus. Further, detailed literature and the clinical and surgical importance of the case are discussed.

CASE REPORT

During routine dissection of approximately 70-year-old male
cadaver of East Indian origin, multiple origins of both heads of
gastrocnemius with bipennate arrangement of the muscle fibers in
the right lower limb were observed at University of the West Indies,
Trinidad and Tobago. It was observed that the gastrocnemius
muscle was very bulky with both lateral and medial heads of
origin. The medial group had three heads which were originating
from the medial femoral condyle and adjoining part of the medial
supracondylar line. All the heads were thick and were measuring
about 2cm in width through most of their length. In lateral group
also, there were three heads. Of the three heads, the lateral most
head was arising from lateral femoral condyle, whereas, other two
heads were arising from the lower 6¢cm of the lateral supracondylar
line. All the heads of the muscle remained separate till they formed
tendocalcaneus and were not separated by any fascial sheath. All
the heads were innervated by the branches of tibial nerve. Another
interesting observation made in this muscle was the bipennate
arrangements of fleshy fibers in some of the heads. It was mainly

[Table/Fig-1]: Dissection of the back of the leg showing two heads (M2 and M3)
of origin of medial (GAS-MH: Gastrocnemius- Medial Head) head and three heads
(L1, L2 and L3) of origin of lateral (GAS-LH: Gastrocnemius- Lateral Head) head of
gastrocnemius. Entrapped sural nerve (SuN) emerging (SuN-Exit) at the beginning of
the tendocalcaneus (Ten Cal) can also be noted (Sk- Skin and fasciae reflected).
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[Table/Fig-2]: Dissection of the popliteal fossa and back of the leg showing two
heads (M2 and MB) of origin of medial (GAS-MH) head and three heads (L1, L2 and
L3) of origin of lateral (GAS-LH) head of gastrocnemius. It can be noted that tibial
nerve (TN) is passing between the two heads of gastrocnemius before giving origin
to the sural nerve. Black stripes indicate the direction of muscle fibers showing their
bipennate nature. (CPN- Common peroneal nerve; PV- Popliteal vessels).

[Table/Fig-3]: Dissection of the back of the leg showing three heads (M1, M2 and
M3) of origin of medial (GAS-MH) head of gastrocnemius. Black stripes indicate the
direction of muscle fibers showing their bipennate nature. (CPN- Common peroneal
nerve; PV- Popliteal vessels).
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observed in the lateral head of the medial group and medial most
head of the lateral group [Table/Fig-1-3]. Sural nerve originating
as a branch from the tibial nerve deep to the gastrocnemius was
found passing downwards between the medial and lateral groups
of gastrocnemius heads. It then pierced gastrocnemius at the level
of beginning of tendocalcaneus to reach its superficial surface
[Table/Fig-1]. Other deep relations of the gastrocnemius muscle
like tibial nerve, popliteal vessels and plantaris muscle were normal
in their course and relationships.

DISCUSSION

Gastrocnemius is a muscle of the calf which normally arises by
two heads, from the condyles of the femur. The medial larger
head is attached to the medial condyle and the lateral head is
attached to lateral surface of the lateral condyle and corresponding
supracondylar line. Some fibers of both the heads also arise from
subjacent part of the genicular capsule. Normally, the tendinous
attachments expand to cover the posterior surface of each head
with an aponeurosis. From the anterior surface of this aponeurosis,
the fleshy muscle fibers arise. The fleshy muscle fibers of the medial
head extend lower than those of the lateral head. Below, the muscle
fibers insert into a broad aponeurosis; till such point the muscular
masses of two heads remain separate. The aponeurosis gradually
narrows and is joined by the tendon of soleus on its deep surface
to form the tendocalcaneus. Gastrocnemius is supplied by the
branches of tibial nerve and popliteal artery. Presence of additional
heads and other variations of the muscle is very rare [1].

The sural nerve is a branch of tibial nerve given in the popliteal
fossa. From its origin, it descends between medial and lateral
heads of gastrocnemius and supplies the skin of the calf and
lateral aspect of dorsum of foot. It is mainly a sensory nerve with
some sympathetic fibers supplying smooth muscle and sweat
glands in the skin. [1]

Variations of the gastrocnemius muscle are very rare. It has
been mentioned that occasionally lateral head or whole muscle
can be absent [1]. One of the most common variations of
gastrocnemius is presence of a third head (caput tertius) often
arising from the popliteal surface of the femur [1-3]. Singh et al.,
have reported a case where both lateral and medial heads of
gastrocnemius were found to be fleshy in their entire length and
were getting inserted to the calcaneum directly without forming
the tendocalcaneus [4]. An abnormal muscle originating from the
semimembranosus and biceps femoris muscles and then getting
inserted into the tendocalcaneus has also been reported by
Somayaiji et al., [5]. A study by Ashaolu et al., has revealed that
four headed gastrocnemius muscle is the most frequent (51.7%)
of its variations followed by three headed gastrocnemius (13.3%).
However, no case of six headed gastrocnemius was reported [6].
Yildirim et al., have reported a case of bilateral gastrocnemius
tertius muscle and a unilateral accessory soleus muscle [7]. They
have discussed the potential problem for structures in the popliteal
fossa due to the presence of additional head of this muscle. The

www.jcdr.net

characteristic signs and symptoms observed in such patients with
the third head include pain in the leg, tenderness in the popliteal
fossa and decreased pulsations of the arteries of leg and foot [7].
These symptoms may be amplified when there is multiple heads
occupying almost entire lower part of popliteal fossa as in the
present case. It is also suggested that surgical resection of the
additional heads may help in relieving the symptoms [7].

There are many reports on entrapment of sural nerve by
gastrocnemius muscle. Though the sural nerve is generally
considered as a sensory nerve, there are reports of occurrence
of motor fibers in it and also the reports of motor communication
between sural nerve and the tibial nerve in the lower part of the
leg [8,9]. Hence, any entrapment of the sural nerve as in the
present case, may not only result in alterations of sensations in
area of its distribution, but also, may have motor consequences.
According to Pimentel et al., compression of sural nerve either
by entrapment or by injury is often associated with neuropathies
of the nerve [10]. Knowledge of abnormalities of the sural
nerve is also clinically important as it is frequently used in nerve
transplantation procedures, nerve conduction velocity studies and
in nerve grafting.

CONCLUSION

There are plenty of reports of isolated cases of presence of caput
tertium gastrocnemius or sural nerve entrapment or sural nerve
entrapment by the 3 head of gastrocnemius. However, presence
of six heads of origin of gastrocnemius which could cause sural
nerve entrapment is being reported for the first time. It would be
handy for the clinicians to keep these possibilities of sural nerve
entrapment in mind while dealing with any pain that occurs in the
area of distribution of the sural nerve.
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