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Case Report
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ABSTRACT
Variations of the muscles pose a challenge to diagnosis and knowledge about them is important during surgeries and
other interventions. At times these variations may cause symptoms per se. Variations of the Flexor digitorum
superficialis: a muscle of the anterior compartment of forearm, are not very common. We present a rare variation of
this muscle in the right upper limb of a male cadaver. The variant was an accessory belly arising from and under the
Flexor digitorum superficialis and inserting into the base of proximal phalanx of the index finger. We also review the
evolutionary and embryological concepts of such variations.
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INTRODUCTION

CASE REPORT

Variations of muscles of the limbs are very common.
Most of the times, these variations are asymptomatic and
are incidental findings during post-mortem studies or
surgeries in patients for some other indication. The exact
incidence of variations cannot be estimated since many
are undiagnosed or go unreported. Variations of the
muscles involve absence of muscles, duplication of
muscles, variant origin and/or insertion or deviations in
relations to other nearby structures. The muscular
variations are usually overlooked during imaging
studies.1 Even with newer imaging techniques being
available, the diagnosis is still incidental and usually
nothing needs to be done for the variant as they are
asymptomatic. The usual reason a patient may present
with symptoms is due to the mass effect of the anomalous
muscle on local or adjacent structures- especially nerves
and arteries.2,3 Of all the muscles, variations of the flexor
digitorum longus muscle are said to be one of the
commonest in man.4

During routine dissection for undergraduate classes we
came across a variation of the Flexor digitorum
superficialis (FDS) muscle in the right upper limb of a 65
year old male cadaver. An accessory belly was observed
taking origin from a tendon on the middle of
undersurface of FDS (Figure 1). The tendon gave rise to a
muscle belly which again became tendinous. The total
length of the accessory muscle with its tendons measured
20 cm. The tendon of origin, the muscle belly and the
tendon of insertion measured 4.0 cm, 2.5 cm and 13.5 cm
respectively. The tendon of insertion was joined by a few
muscle fibers from the first lumbrical, which was
otherwise normal. The accessory muscle inserted by its
own tendon into the base of proximal phalanx of the
index finger (Figure 2). The tendon of insertion passed
under the flexor retinaculum along-with the tendons of
FDS and Flexor digitorum profundus (FDP); was
medially related to the FDS tendon of index finger and
laterally to the thenar muscles, distal to the level of wrist
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joint. A separate nerve supply to the accessory belly
could not be found.

Phalangeal) of second to fifth digits. Some authors do
mention it as being the sole member of intermediate
group of muscles of front of forearm.5,6 It takes origin
from two heads- Humero-ulnar head and Radial head.
The two origins are connected to each other by an
aponeurosis covering the median nerve and ulnar artery.
It has individual muscle slips to each finger, which is in
contrast to FDP.7 The bulk of the muscle is usually
disposed in two strata. The superficial stratum gives off
tendons to middle and ring fingers and the deep to the
ring, index and little fingers. The four tendons of the
muscle pass under the flexor retinaculum in two pairsthe superficial going to middle and ring fingers, and the
deeper two to the index and the little finger. The FDS
tendon for each digit splits into two, pass around the
profundus tendon, reunite and insert into the middle
phalanx. The muscle gets its nerve supply from the
Median nerve (C7, C8 and T1).6-8
Variations of FDS

Figure 1: Accessory belly on the undersurface of
Flexor Digitorum Superficialis.

Several variations have been reported with respect to
FDS. Bergman et al have listed some of them.9 A review
of published reports show that the variations of the flexor
digitorum superficialis are mainly associated with the
tendon to little finger.10-12 Quite often splitting of bellies
of FDS to a particular digit are seen.10 However an
accessory belly of Flexor Digitorum superficialis is rare.
Within this rare group, variations of the origin and
insertion have been reported.13-15 Cases of a rare
accessory FDS indicis muscle have been reported by
some researchers.2,16
A case of accessory muscle bellies arising from FDS and
inserting into the fifth tendon of FDP has been reported. 17
Bergman et al. have described an anomalous muscle
which they have termed ‘Palmar flexor digitorum
superficialis accessorius’ which took origin from the
palmar fascia and distal border of the transverse carpal
ligament and inserted into a tendon that joined the flexor
tendon of the index finger at the metacarpophalangeal
joint.9
Anita et al. have reported a bilateral case of accessory
belly of FDS; but in both sides the bellies rejoined the
original tendon of FDS to index finger.18 D’Costa et al.
have described an accessory belly replacing the tendon of
FDS to index finger.19
Concepts of evolution of forearm and hand muscles

Figure 2: The insertion of the accessory belly into the
base of proximal phalanx of the index finger.
DISCUSSION
FDS is the largest of the superficial flexors of the anterior
compartment of forearm and acts as a flexor of wrist and
joints (Proximal Inter Phalangeal and Metacarpo-

In amphibians the flexor digitorum is considered to be an
intrinsic muscle of the palm. During evolution, the
muscles of the hand have undergone reduction in number:
The FDS having lost its connection with the carpals
attach to the common flexor muscles of the forearm.6,20
Romer proposes that the long flexors of digits in aquatic
animals underwent a modification in reptiles to overcome
the difficulty of passing around a curve on the ventral
aspect of the wrist.21 Theories proposed by Mainland for
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the appearance of variations of FDS include migration,
rearrangement or division of the primitive muscle.22
Congdon denies the supposition that such anomalous
muscles arose from paired short superficial flexors, since
cases having the sublimis tendon coexisting with
rudiments of short flexors are rarely seen.23 McMurrich in
his detailed description of the evolution of the long
flexors in man, has recognized three stages.24 Probably,
the accessory muscle belly encountered by us is an
atavistic muscle as proposed by Romer.

5.

6.

7.

8.
Clinical significance of our case
As the carpal tunnel is a restricted space which cannot
expand, pressure effects may arise due to decreased space
or increased thickness of its contents. Some systemic
conditions like diabetes mellitus, amyloidosis, gout have
been implicated in the causation of carpal tunnel
syndrome (CTS).25,26 Kerasnoudis has reported a case of
an elongated muscle belly of FDS causing CTS- the first
of its kind.27

9.

10.

CONCLUSIONS
Knowledge of variations of muscles is important for
general surgeons, orthopaedicians and radiologists. The
exact incidence of the variations cannot be arrived at
since majority of them go unnoticed as they do not cause
any disability. The evolutionary theories do throw light
on the causes of such variations.
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