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Introduction

Human feet have evolved to facilitate bipedal locomo-
tion and hence have lost the opposable digit that grasped 
branches in favor of a longitudinal arch that stiffens the foot 
and aids in the bipedal gait [1]. The little toe is less functional 
than the little finger and has no opposable digit in humans, 
resulting in the muscles acting on the little toe undergoing 
evolutionary changes [2].

The flexor digitorum brevis (FDB) is a foot muscle un-
dergoing phylogenetic degeneration [3]. The FDB is the in-
trinsic digital flexor and is the most superficially located of 
the plantar muscles, lying in the midplantar region beneath 
the plantar fascia [4]. It extends from the medial process of 

the calcaneal tuberosity to the lateral four toes and assists in 
maintaining the concavity of the foot. The FDB flexes the 
lateral four toes at the proximal interphalangeal joint, with 
equal effect in any position of the ankle joint [4].

Variations have been found in 63% of limbs with an FDB. 
These variations most often occurred in the slips to the 
fourth and fifth digits and were relatively uncommon in the 
more-medial ones. The most commonly described variation 
has been the absence of the muscle belly and tendon for the 
fifth toe [5]. Yammine [3] found that the prevalence of the 
FDB tendon for the fifth toe ranged widely in previous stud-
ies, from 0% to 93.3%. 

Despite the absence rate of FDB appearing to be increas-
ing, its actions have been closely related to foot control and 
longitudinal arch support. The FDB is a powerful supporter 
of the longitudinal foot arches [4]. FDB paralysis results in 
foot-arch distortion [6]. It is a highly specialized muscle that 
helps to control the changing posture of the foot [7]. The 
three largest plantar intrinsic foot muscles (the FDB, abduc-
tor hallucis, and quadratus plantae) are activated to dynami-
cally support the longitudinal arch during locomotion so as 
to control foot posture and longitudinal arch stiffness, and 
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they may provide a buttressing effect during foot loading 
[8]. Smith et al. [9] also demonstrated that the FDB utilizes 
its tendinous tissues to enhance power output during arch 
recoil when mechanical energy is produced at the foot, and 
also to buffer the power input into its muscle fascicles while 
the foot dissipates energy.

Variations in the FDB may be clinically important for sur-
gical planning and foot surgery including FDB flap transfer 
and biomechanical evaluations [10-12]. This case report de-
scribes a variation of the FDB with a separated muscle belly 
and tendon at the fifth toe.

Case Report

The routine dissection of the cadaver of a Korean male 
who was 54 years old at the time of death revealed that the 
FDB had a separated muscle belly and tendon at the fifth toe 
in the left foot (Fig. 1). The FDB arose as the muscle fibers 
from the medial process of the calcaneal tuberosity, from the 
deep surface of the plantar aponeurosis, and from the inter-
muscular septa adjacent to the abductor hallucis and abduc-
tor digiti minimi. The narrow tendon and muscle belly for 

the fifth toe arose from the intermuscular septum between 
the FDB and abductor digiti minimi adjacent to the aris-
ing fibers of the FDB, separating from the other fibers. The 
tendon and muscle belly for the fifth toe became wider at 
the base of the metatarsal bones and narrower as it coursed 
toward the toes in a fusiform shape. The tendon and muscle 
belly of the fifth toe became a thin tendon at the midfoot and 
coursed just beneath the flexor digitorum longus tendon and 
entered the digital tendinous sheath. The other FDB fibers 
were divided into three tendons for the second, third, and 
fourth toes, and coursed beneath the flexor digitorum lon-
gus tendons.

Discussion

The FDB muscle fibers in the sole of the foot are gener-
ally divided into four tendons for each of the four lateral toes 
[4]. The muscle belly and tendon of the FDB for the fifth toe 
was separated and distinctive in the present study. It may 
therefore help to move the fifth toe more independently, to 
support the lateral longitudinal arch, and to stabilize the foot 
and stiffen the metatarsophalangeal joints during locomo-
tion.

Several studies have found a separated muscle belly in the 
FDB for the fifth toe. Yalçin and Ozan [11] found that a sepa-
rated muscle belly for the fifth toe was very thin and origi-
nated from the intermuscular septum as a flat fascia under 
the FDB. An independent FDB to the fifth toe may also arise 
from the tibialis posterior muscle [5]. The separated muscle 
belly and tendon of the FDB for the fifth toe were distinct 
and originated from the intermuscular septum in the present 
study, thereby demonstrating slightly different features.

Previous studies have found that the muscle belly and 
tendon of the FDB for the fifth toe were often absent or very 
small. Yalçin and Ozan [11] found that the muscle belly and 
tendon for the fifth toe were totally absent in 18% or very 
small in 36%. Quiñones-Rodriguez et al. [13] found that the 
FDB tendon for the fifth toe was absent in 26.7%. Ilayperuma 
[14] found it to be absent in 71.9%, in which it was bilaterally 
absent. Bernhard et al. [12] found it to be absent in 48%, and 
it was notably small in 26%. That study also found that there 
was a tendency for females to have fewer and smaller tendons 
for the fifth toe when the tendon of the FDB was present, 
and demonstrated that males are more likely to have a fourth 
tendon. Stimec et al. [15] found an additional muscular slip 
of the flexor digitorum longus muscle to the fifth toe that did 
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Fig. 1. Separated muscle belly (arrowheads) and tendon (arrows) of 
the FDB for the fifth toe. The narrow tendon and muscle belly for 
the fifth toe arose from the intermuscular septum between the FDB 
and ADM adjacent to the arising fibers of the FDB, separating from 
its other fibers. The tendon and muscle belly for the fifth toe became 
wider at the base of the metatarsal bones and narrower as it coursed 
toward the toes in a fusiform shape. The tendon and muscle belly for 
the fifth toe became thin at the midfoot and coursed just beneath 
the flexor digitorum longus tendon and entered the digital tendinous 
sheath. The other FDB fibers were cut at the digital tendinous sheath 
of the toes and were ref lected posteriorly. FDB, f lexor digitorum 
brevis; ADM, abductor digiti minimi; AH, abductor hallucis; FDL, 
f lexor digitorum longus; LPN, lateral plantar nerve; MPN, medial 
plantar nerve; TN, tibial nerve; QP, quadratus plantae.
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not have a musculotendinous portion of the FDB in the same 
toe, and replaced that of the fifth toe. Lobo et al. [2] found 
that the tendon for the fifth toe was missing in all 60 soles, 
and the authors suggested that the action of the FDB can be 
compensated by other long flexors of the foot, probably due 
to a gradual reduction in the usage of the little toe during the 
evolution of a bipedal posture.

FDB variations have several clinical implications. Muscu-
locutaneous flap transfer of the FDB can be used to recon-
struct the heel pad [2, 10, 11]. The possibility of a separated 
muscle belly and tendon of the FDB for the fifth toe should 
therefore be considered when performing FDB flap transfer. 
In cases when the tendon of the FDB for the fifth toe is ab-
sent, this may also alter the biomechanics of the fifth toe and 
its force vector due to the difference in number of tendons 
[12]. FDB variations including that described herein should 
therefore be considered when performing various surgical 
procedures and evaluating the biomechanics of the foot.
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