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Abstract

Frequent variations are reported in muscles and ligaments of lower limb suggesting that these muscles are yet to
achieve the evolutionary fate. Extensor Hallucis longus (EHL) is one such muscle exhibiting anomalies which prove
to be of importance while explaining functional anatomy and clinical correlations of the foot. The current study
reports unilateral presence of variant EHL tendon encountered during cadaveric dissection of dorsum of foot for
undergraduate teaching. The tendon bifurcated into two slips (medial and lateral) at the base of first metatarsal. The
main tendinous slip (lateral) was found to be inserted as usual on the dorsal aspect of the terminal phalanx of great
toe. The thin medial slip was attached to the medial half of dorsal aspect of base of proximal phalanx of the great toe
medial to the insertion of extensor hallucis brevis. An attempt is made to discuss the clinical implications of the
variation in the light of available anatomical literature. The results of current study are of clinical relevance to
orthopedicians and reconstructive surgeons.
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Introduction

Muscles and ligaments of the lower limb play an
important role in maintaining erect posture of humans.
Frequent variations are observed in these muscles in
their arrangement, manner of attachment and degree of
subdivision (1). These variations suggest that these
muscles are yet to achieve their ultimate evolutionary
fate (2).

The extensor hallucis longus muscle (EHL) originates
from the middle half of anterior surface of the fibula
and from the interosseous membrane and is inserted
into the dorsal aspect of base of distal phalanx of the
great toe. It plays role in the extension of great toe and
dorsiflexion of the foot at the ankle joint. It also helps
in the inversion of the foot at the subtalar and
transverse tarsal joints (3,4).

Anomalies relating to EHL insertion such as double

tendon are of prime importance while explaining
functional anatomy of foot and its correlation with
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clinical aspects. The muscle maybe implicated in the
management of hallux varus deformity (5). Besides,
the additional tendon can be used by orthopaedicians
in reconstructive surgeries, plastic, maxillofacial,
burns and heart surgery (6-8). The other uses of the
EHL include reconstruction of tendons, repair of
ligament  defects, stabilization of joint and
maintenance of position of soft tissue (9).

Awareness about such muscular variations will benefit
the surgeons in understanding and avoiding post-
operative complications. This will aid in better
outcomes of transposition, neurotisations and
fasciotomies and also for creating better
fasciocutaneous flap operations.

Case Report

During the routine dissection hall teaching programme
of medical undergraduate students, an anomalous
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Figure 1: Dissection of the dorsum of Right Foot showing
the tendinuous insertions (Superior view)

(EHL: Extensor Hallucis Longus; EHB: Extensor Hallucis
Brevis; AT: Accessory tendon of Extensor Hallucis Longus;
MT: Main tendon of Extensor Hallucis Longus)

Figure 2: Dissection of the dorsum of Right Foot showing
the tendinuous insertions (Lateral view).

(EHL: Extensor Hallucis Longus; EHB: Extensor Hallucis
Brevis; AT: Accessory tendon of Extensor Hallucis Longus;
MT: Main tendon of Extensor Hallucis Longus)

morphology of extensor hallucis longus tendon in the
right foot was observed in a 63-year old Indian male
cadaver. The deep fascia of front of leg was carefully
divided and the extensor retinaculum approached. The
tendons were followed upwards and downwards and
individual muscles studied. The extensor hallucis
longus tendon was found originating from the middle
half of the anterior surface of fibula and from the
interosseous membrane. On reaching the base of first
metatarsal, the tendon bifurcated into two slips (medial
and lateral) (Fig. 1). The main tendinous slip (lateral)
was longer and was found to be inserted as usual on
the dorsal surface of base of distal phalanx (Fig. 2).
The thin medial slip was attached to the medial half of
dorsal aspect of base of proximal phalanx of great toe
medial to the insertion of extensor hallucis brevis. The
main tendon measured 3.5 cm whereas the accessory
tendon 2.9 cm in length. The innervation of the muscle
(EHL) was derived from the deep peroneal nerve as
usual. The other tendons in the vicinity displayed
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normal anatomical disposition. No neurovascular
variations were observed. The other foot exhibited
normal anatomical profile.

Discussion

Various anatomy textbooks describe extensor hallucis
longus tendon as a penniform muscle of anterior
compartment of leg.

The presence of accessory tendon can be attributed to
subdivision of the primitive tendon plate during
embryogenesis (10). Additionally, the occurrence of
supernumerary tendons especially in the lower
extremity may be considered as an evolutionary
change occurring in alteration to bipedal locomotion in
humans.

Conflicting reports have been mentioned concerning
the incidence of accessory tendons of EHL. Few
textbooks describe accessory tendon (AT) as an
occasional occurrence (11) whereas few others claim it
to be commonly present (12). Various cadaveric
studies have documented variable frequencies ranging
from 35% to 81% (10,13-15).

Apart from its usual site of insertion at the dorsal
aspect of the base of the distal phalanx various other
insertion sites are reported in literature such as the
dorsal aspect of the base of the proximal phalanx,
capsule of the first metatarsophalangeal joint, or a
connection with the tendon of extensor hallucis brevis
muscle. A study (13) reported the splitting of tendon
into two at the ankle joint, just beneath the inferior
extensor retinaculum and attachment of both the
tendons to middle of the dorsal aspect of the base of
the distal phalanx of the hallux. It was further
observed in this study that the lateral tendon was
thicker as compared to the medial tendon in only 15
out of 44 legs. Boyd (15) observed accessory tendon to
be diverging either from the muscle belly or from
proximal part of EHL. He also observed AT to be
thinner than main tendon in all the cases. Boyd (15)
further documented origin of AT from muscles such as
anterior tibial and extensor hallucis brevis muscles.
Wood (16) reported doubling of EHL tendon along the
muscle length with accessory fibres running parallel
and lateral to the main tendon. Fibres may join EHB or
terminate by inserting into first meta-tarsal, proximal
phalanx or both phalanges of the big toe. Another
study reported presence of three bellies and three
tendons and was termed extensor hallucis longus
tricaudatua (17).

Hallux valgus is a clinical condition associated with
the lateral deviation of the great toe at the metatarso-
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phalangeal joint which leads to progressive disability
and painful condition by the pull of the flexor hallucis
longus and the extensor hallucis longus muscle (18). It
is suggested that accessory tendons (especially medial)
apart from extending the proximal phalanx, also pulls
base of proximal phalanx medially. This reduces the
lateral pull exerted by the main tendon resulting in
imbalance on line of movement and increased
tendency to the development of hallux valgus.

Among various operations developed to cure the
condition of hallux valgus, one is to displace and
suture the tendon of extensor hallucis longus medially
in order to keep the big toe in alignment by its
contraction (19). Various contradicting reports
concerning role of accessory tendon of EHL in hallux
valgus have been put forward with a few suggesting
the positive association (14) where as others who do
not support any such association (10).

The accessory tendon inserted on the base of proximal
phalanx of the big toe directly or through its
connection to or capsule of first metatarso-phalangeal
joint adds to the flexibility during the movement of
extension of big toe that usually accompanies walking
and running. It is suggested that the accessory
tendon(AT)may help in bringing the pull of EHL
muscle in line with long axis of the great toe thereby
maintaining a strong dorsiflexion of great toe.

The authors hypothesize that since the accessory
tendinous insertion of EHL was disposed at the dorsal
aspect of proximal phalanx, it may be regarded as an
adjuvant to the action of Extensor halluces brevis. This
may possibly influence the biomechanics of the foot
and also altering the course of surgical interventions in
EHL injuries.

Although these accessory tendons are reported
frequently but their explanation and clinical
importance in rarely discussed in clinical anatomy
textbooks undermining its importance. Thus Surgeons
should be vigilant about variant extensor hallucis
tendon and their probable use in management of
various clinical pathologies.

Accessory tendons are useful during clinical
management of various conditions such as tendon
ruptures, tendon repairs, tendon transfer operations
e.g. in Hallux varus deformity. (5)

The additional functions include repair of ligament
defects, stabilizing joints and maintainenance of
position of soft tissues (9). Double tendons can be
considered as an adjustment rather than a variation
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(20) and hence can also be used to increase and sustain
the power of dorsiflexion.

Prior awareness of these variations is vital for
surgeons in  order to avoid postoperative
complications. Moreover, it is expected that these
tendinous variations will improve the outcome of
surgical procedures like transposition, neurotisations
and fasciotomies as well as in creating fasciocutaneous
flap operations. The present report is an attempt to
reinforce awareness of such tendinous variations
which is beneficial while performing reconstructive
procedures. Knowledge of such anatomical variants
also contributes to successful outcome of rehabilitative
ventures.

Conclusion

The reporting of anomalous tendons in the lower
extremity are extremely vital as they may alter the
biomechanics of the foot as well as be valuable for the
reconstructive surgeons.
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