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ABSTRACT

Introduction: Fibularis tertius is a unipennate muscle of
extensor compartment of leg exclusively found in humans.
Fibularis tertius muscle flap is used for transposition and
correcting any laxity in the ankle joint by foot surgeons.
Variable insertion of the muscle may play a role in causation
of torsional stress as observed in certain fractures of foot.
Aim: To study the incidence of fibularis tertius muscle
with its dimensions and note the variations in origin and
insertion of the muscle in cadaveric limbs.

Materials and Methods: Hundred cadaveric lower

INTRODUCTION

Fibularis tertius is a muscle of the anterior compartment of leg.
It is absent in hominid apes and found exclusively in humans
[1]. The fibularis tertius is considered as the fifth tendon of
extensor digitorum longus. It arises from the medial surface of
fibula, interosseous membrane of leg and and anterior crural
intermuscular septum. The insertion of the muscle is usually
onto the base of the fifth metatarsal [2,3]. The muscle acts
as a dorsiflexor and evertor of the foot. The everting action of
the muscle along with fibularis longus and brevis elevates the
foot and helps the toes to clear the ground thus improving the
economy of bipedal mode of locomotion [2,4,5].

The muscle can sense sudden inversion and contracts reflexly
to prevent damage to the anterior tibio-fibular ligament which
usually gets sprained in ankle injuries [6].

Appearance of fibularis tertius is related to the development
of extensor digitorum longus. The fibularis tertius gets
progressively separated from extensor digitorum longus until it
is inserted laterally onto the fifth metatarsal [7]. Alternatively, it
is described as the migrated part of extensor digitorum brevis
of little toe [8,9]. Some researchers also opine that the muscle
represents extensor digiti minimi with displaced insertion to
the base of the fifth metatarsal [1].

Presence of fibularis tertius in human beings and its absence in
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limbs (50 right and 50 left) were dissected and analysed
macroscopically to find out the incidence, dimensions
and variations in origin and insertion of the fibularis tertius
muscle.

Results: Fibularis tertius was present in all the limbs. It
was inserted to fourth or fifth metatarsals. The length and
width of the muscle and its tendon were also noted.

Conclusion: Distal attachment of fibularis tertius is variable
making a precise knowledge of the muscle necessary for
foot surgeons in performing tendoplasty or tendon transfer
surgeries.

non human primates hints towards the evolution of the muscle
and establishes its role in terrestrial bipedalism. Thus, the
muscle is very important from an evolutionary point of view.

Literature describes various variations of fibularis tertius
muscle. These are as follows-the muscle may be absent (in
about 18% cases), duplicated or it may give additional slip to
the fascia of fourth interosseous muscle of foot or extensor
aponeurosis of little toe [3,4,9]. Variable insertion of fibularis
tertius muscle may be responsible for causation of fractures
such as Jone’s fracture [10].

Fibularis tertius is useful in plastic and orthopaedic surgeries.
It is used for performing tendoplasty, tendon transfer and
resection surgeries of the foot. Flap from the muscle and its
tendon are used for transposition, correcting any laxity in the
ankle joint and transplantation surgeries on foot [11].

As the fibularis tertius muscle is highly significant from
evolutionary and surgical points of view, the present study
was conducted to find the measurements and variations of
the muscle.

MATERIALS AND METHODS

This cross-sectional study was conducted in the Department
of Anatomy at Medical College in Bhubaneswar, Odisha, India
between the period of January 2017 to March 2017. The
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study included 100 (50 right and 50 left) formalin preserved
cadaveric lower limbs. The dissection was carried out on the
formalin preserved limbs extracted from routine cadaveric
dissection classes for undergraduate students in the past ten
years. The limbs were dissected cleanly and macroscopically
studied for the frequency, origin and insertion of the fibularis
tertius muscle. The length and width of the muscle belly and
tendon of fibularis tertius muscle were measured with the help
of a measuring scale, thread and marker pens.

STATISTICAL ANALYSIS

The data obtained from the measurements of the muscle belly
and tendon of fibularis tertius was tabulated and analysed using
Microsoft Excel software. Arithmatic mean was calculated for
each parameter of the muscle.

RESULTS

The fibularis tertius was found in all the lower limbs. The
incidence was 100%.

The muscle took its origin from the usual anatomical site
(lower one fourth of medial surface of shaft of fibula) in all the
limbs. However, the insertion showed variations. In 94 lower
limbs (94% of cases) the muscle was inserted onto the base
of the fifth metatarsal [Table/Fig-1].

However, in four lower limbs (three right and one left) the
insertion was on dorsum of the fifth metatarsal upto the
metatarsophalangeal joint [Table/Fig-2]. In the remaining two
lower limbs (one right and one left) the tendon of fibularis
tertius was inserted near the base of fourth metatarsal [Table/
Fig-3].

Morphology of the muscle revealed the mean length of the
muscle belly as 23 cm (range being 14.3-28.6 cm). The mean
width of the muscle belly was found to be 2 cm (range being
1.4-2.3 cm). The mean length of the tendon of fibularis tertius
was found to be 5 cm (range being 4.1-9.8 cm) whereas, its
mean width was derived to be 0.4 cm (range being 0.2-0.8
cm).

DISCUSSION
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Fibularis tertius muscle is inherent to humans and man is the
only primate to have this muscle. The muscle is variable in
its attachment. It is postulated that the muscle has evolved
due to functional demands of bipedal gait and plantigrade
foot [9]. Fibulris tertius can be found early in the developing
human embryo. So, fibularis tertius muscle may be a specific
character developed early in the growth of the human race
as this muscle is found only in humans in contrast to other
hominid apes [12]. Fibularis tertius with its not so significant
function and negligible aesthetic aspect serves as a good
source of myocutaneous flap in reconstruction surgeries of
distal segments of lower limb.

We have found fibularis tertius muscle in all the lower limbs
studied by us. Krammer E et al., have reported an incidence
of 92.2% [13]. Incidence was reported as 95.5% and 93.3%
by Kunnika C et al., [14] and Rourke K et al., [15] respectively.
Joshi SD et al., have reported the incidence of fibularis tertius
as 89.55% in Indian population [9].

The current study has revealed the usual insertion of fibularis
tertius onto the base of fifth metatarsal in majority of cases.
However, the fibularis tertius was also found to get inserted
on the dorsal surface of fifth metatarsal as well as the fourth
metatarsal. Various authors have found variations in the
insertion of fibulari stertius. Bhadkamkar and Mysorekar
have reported in their study that the fibularis tertius tendon
may get inserted onto the extensor tendon of fifth toe or
onto the fourth or even third metatarsal [16]. Joshi SD et al.,
have reported the insertion of fibularis tertius tendon up to
the metatarsophalangeal joint of the fifth toe in 4% cases
and onto the proximal phalanx of little toe in 1.5% cases
[9]. Rourke K et al., have reported that fibularis tertius was
found to get inserted on the dorsal surface of both fourth and
fifth metatarsals [15]. Figen T et al., found that the tendon of
fibularis tertius got inserted on the entire dorsolateral surface
of the fifth metatarsal [17].

The current study has found out the mean length and width
of both muscle belly and tendon of fibularis tertius. These
findings are comparable to those of Verma and Seema [12].

[Table/Fig-1]: Photograph showing the insertion of Fibularis tertius onto base of fifth metatarsal.
[Table/Fig-2]: Photograph showing the insertion of Fibularis tertius onto dorsum of fifth meatatarsal.
[Table/Fig-3]: Photograph showing the insertion of Fibularis tertius onto dorsum of fourth metatarsal.
*(EDL-Extensor Digitorum Longus)
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They have reported the mean length of muscle belly as 21 cm
and mean width as 1.9 cm. In their study the mean length and
width of the tendon of fibularis tertius were 6 cm and 0.5 cm
respectively. Gusmao LCB et al., have reported a mean length
of 17.89 cm and mean width of 1.95 cm for the muscle belly.
They have reported a mean length of 1.2 cm and mean width
of 0.55 cm for the tendon [18].

Our study observed fibularis tertius in all the cadaveric lower
limbs. The eversion function of fibularis tertius is a characteristic
feature of human locomotion [19]. In non human primates
lacking fibularis tertius, the fibularis longus and brevis play a
more active role in the swing phase of bipedal locomotion.

CONCLUSION

Frequent variation in the insertion of a lateral muscle of leg
such as fibularis tertius indicates that it is still in the process of
evolution. Some muscles are degenerating (like plantaris) and
some are appearing (like fibularis tertius).

Soft tissue reconstruction of the lower limbs is particularly
cumbersome due to paucity of subcutaneous tissue and
absence of muscle protection for the osteotendinous and
neurovascular structure. So myocutaneous flaps are raised in
concerned surgeries. This need can be fulfilled with a muscle
like fibularis tertius due to its insignificant action. The current
study has highlighted the incidence, variations in the insertion
and dimensions of fibularis tertius muscle which can be useful
for surgeons while raising myocutaneous flaps in the lower
limb.
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