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Abstract: Tibialis anterior (TA) muscle originates from the lateral surface of tibia and its tendon attaches to the medial
cuneiform and base of the first metatarsal. The TA muscle is responsible for both dorsiflexion and inversion of the foot. We
present a case of bilateral TA muscle variations that diverge slightly from the current classification systems of this muscle.
Recognizing variations such as these may be important for anatomists, surgeons, podiatrists, and physicians. Following
routine dissection, an accessory tendon of the TA muscle was found on both sides. Accessory tendons of the extensor hallucis
longus and extensor hallucis brevis joined to form a common tendon on both sides. We believe that this unique case will
help further the classification systems for the tendons of the TA and also be informative for clinical anatomists as well as
physicians treating patients with pathology in this region.
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Introduction sion) of the foot. The TA muscle originates from the lateral
surface of the tibia and its tendon attaches to the medial cu-
The anterior compartment of the leg is primarily com-  neiform and base of the first metatarsal [2]. The TA muscle is
prised of four muscles: tibialis anterior (TA), extensor hal-  responsible for both dorsiflexion (extension) and inversion of
the foot. Variation of the insertion of TA is reported around
21.7% [3]. The EHL muscle originates from the medial
surface of the body of the fibular and its tendon inserts on
the base of the distal phalanx of the great toe [2]. The EHL

muscle is involved in dorsiflexion of the foot and extension

lucis longus (EHL), and extensor digitorum longus (EDL),
fibularis tertius [1]. Collectively, one of the main functions of
the anterior compartment of the leg is dorsiflexion (exten-

. of the great toe. The dorsum of the foot is essentially made
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up of two muscles: extensor hallucis brevis (EHB) and ex-
tensor digitorum brevis (EDB). The EHB muscle originates
from the calcaneus and attaches to the proximal phalanx of
the great toe [4]. It is responsible for extension of the great
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Fig. 1. Variant anatomy on the left foot. EHB, extensor hallucis brevis;
EHL, extensor hallucis longus; TA, tibialis anterior.

toe and the EDB extends the lateral four digits. Herein, we
describe a case of bilateral TA variations that diverge slightly
from the current classification systems of this muscle. Recog-
nizing such variations might help physicians understand ad-
ditional functions of the muscles that cannot be understood

with only normal anatomical knowledge.

Case Report

Following routine dissection, on the left side, an acces-
sory tendon was found arising from the lateral aspect of the
muscle belly of the TA. The specimen was derived from a
male cadaver who was 91-years-old at death. The insertion
of this accessory tendon was to the medial aspect of the first
metatarsophalangeal (MTP) joint and the body of first proxi-
mal phalanx. The insertion of the TA tendon was normal
(inferomedial aspect of the medial cuneiform and the base
of the first metatarsal). The width of the TA tendon at the
cuneiform and that of the accessory tendon at the first meta-
tarsal was 11.9 mm and 2.4 mm, respectively. The accessory
tendon arising from the lateral surface of the EHL and the
accessory tendon arising from the superficial surface of the
EHB joined the distal end of the EHB muscle belly and ran
parallel to the main EHB tendon superficially. Then, the two
tendons joined to form a common tendon which inserted
into the dorsal aspect of the base of the proximal phalanx
(Fig. 1).

On the right side, an accessory muscle tendon was found
arising from the lateral aspect of the TA tendon. The inser-
tion of the TA was normal (inferomedial aspect of the medial
cuneiform and the base of the first metatarsal). The width of
the TA tendon at its insertion and that of the accessory ten-
don at the first metatarsal was 11.4 mm and 2.5 mm, respec-
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Fig. 2. Variant anatomy on the right foot. EHB, extensor hallucis brevis;
EHL, extensor hallucis longus; TA, tibialis anterior.

tively. The accessory tendon arising from the lateral surface
of the EHL ran parallel to the EHL tendon. The accessory
tendon arising from the superficial surface of the EHB ran
parallel to the main EHB tendon superficially. The accessory
EHL tendon and accessory EHB tendon joined at the first
MTP joint to form a common tendon which then joined the
EHB tendon and inserted into the dorsal aspect of the base
of the proximal phalanx (Fig. 2).

Discussion

In the anterior compartment of the leg, accessory tendons
arising/splitting from a main tendon occur in 9%-22% of
the population [5]. The prevalence of TA accessory tendons
range from 20%-100% compared to 24%-42.5% for EHL
bands [1]. Characterization of the tendon of the TA depends
on where the tendon attaches distally and characterization
of the EHL depends on the morphological variations of its
additional bands and their insertions [6, 7]. To date, there are
four classification systems for TA tendons:

Musiat, 1963 [8]

- Type L: The tendon portion is divided into two distal at-
tachments with similar width, one attaching to the medial
cuneiform, and the other attaching to the base of the 1st
metatarsal (occurrence=37.7% specimens).

- Type II: Same characteristics as type I, but the tendons
are not of equal width. The wider part attaches to the medial
cuneiform, and the narrower part attaches to the base of the
1st metatarsal (occurrence=56.5%).

- Type III: Tendon divides into a broad attachment at the
medial cuneiform, with smaller strands attaching to the base
of the 1st metatarsal (occurrence=4.1%).



Tibialis anterior extensor hallucis longus

- Type IV: Similar to type II, except the wide and narrow
attachments are reversed.

Arthornhurasook and Gaew-Im [9]

- Type I, II: As described by Musial (occurrence=56.8%,
27.3%).

- Type IIIL: Single strand inserting into the medial cunei-
form (occurrence=15.9%).

Brenner [10]

- Type L IL, III: As described by Musial (occurrence=27.6%,
45.5%, 25.6%)

- Type IV: Identical to type III described by Arthorn-
hurasook and Gaew-Im.

Olewnik et al. [7]

- Types I-IV: As described by Musial and Arthorn-
hurasook and Gaew-Im.

- Type V: Identical to type IV as described by Arthorn-
hook and Gaew-Im.

The specimen in the present case demonstrated a slight
morphological variation in Type IV TA, as well as a slight
variation in Type III EHL tendons, both based on Olewnik
et als classification [6]. According to their classification,
the type IV TA tendon splits into three bands and inserts
into the medial cuneiform (one accessory band) and first
metatarsal (one band to the base and another band to the
distal part) [6]. This specimen differs from Olewnik et al’s
type IV classification [6] as the accessory TA tendon inserts
into the first MTP joint and body of the first proximal pha-
lanx. The main TA tendon insertion was normal, inserting
inferomedially to the base of the first metatarsal and medial
cuneiform on both left and right sides [6]. Based on Olewnik
et al’s classification [7], the type III EHL tendon trifurcates
into the main EHL tendon which attaches at the distal region
of the distal phalanx; a “medial auxiliary band” attaches at
the distal phalanx as well (more proximally); and a “lateral
auxiliary band”, which is the strongest band, merges with the
EHB and inserts at the proximal phalanx. Our case varied
slighty from Olewnik et al’s type III classification [7] in that
the two accessory tendons of the EHL and EHB combined
at the EHB muscle belly distally and ran parallel to the main
EHB tendon (superficially). Furthermore, the two accessory
tendons of the EHL and EHB coursed together into a com-
mon tendon that attached to the base of the proximal pha-
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lanx.

Generally, limb muscle development begins during the
7th week of fetal life, in tandem with reciprocal morphogen
signaling of outward growth, and polarization of the limbs
via the apical ectodermal ridge and the zone of polarizing ac-
tivity [10]. Defects in this signaling can lead to various limb
defects, but since these types of anatomical variations are not
deleterious in nature, one can presume that these types of
variations may or may not confer extra- or inability. Further,
there are no biochemical tests in the literature to determine
whether different muscle and tendon configurations of the
TA confer a mechanical advantage. As the limb buds splits
into flexor and extensor components, variations in signaling
(extensive migration and rearrangement of the muscles) may
take place and lead to different configurations of the TA ten-
dons. TA variations involving thinner tendons may be more
susceptible to traumatic tendon ruptures due to overloading
a thin tendon with a maladaptive force vector, as well as rup-
tures originating from diabetes, and rheumatic diseases such
as gout and rheumatoid arthritis [11-13].

We believe that this case report will help further the clas-
sification systems for the tendons of the TA and also be in-
formative for clinical anatomists as well as physicians treat-
ing patients with pathology in this region.
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