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Anomalous attachment of the fiexor digiti
minimi muscle of the foot: an anatomical
study with clinical implications
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SUMMARY

In human beings, the muscles of the sole of the
foot are known to exhibit variations. During
routine cadaveric dissection, an anomalous
attachment of the flexor digiti minimi muscle
was observed on both sides of a 55 year male
cadaver. The flexor digiti minimi muscle had
its usual origin from the plantar surface of base
of the fifth metatarsal bone and the sheath of
the peroneus longus muscle and had its inser-
tion into the abductor digiti minimi muscle,
as well as in to the medial and lateral sides of
plantar surface of the base of distal phalanx of
the fifth metatarsal bone. Some fibres of this
muscle were also found to insert into plantar
and deep transverse metatarsal ligaments. The
attachment of the flexor digiti minimi muscle
of the foot to the distal phalanx of the little toe
(instead of the usual attachment into the prox-
imal phalanx) is often regarded as a separate
muscle i.e. the opponens digiti minimi. Distal
attachment of the flexor digiti minimi muscle
of the foot may also play a role in the biome-
chanics of the flexor digiti minimi muscle. The
presence of such anomalous muscles may also
be of academic and surgical interest in day to
day medical practice.
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INTRODUCTION

The flexor digiti minimi (FDM) is a mus-
cle of the third layer of the sole of the foot.
The muscle is reported to originate from the
plantar surface of the fifth metatarsal bone
and the sheath of the peroneus longus mus-
cle, while its insertion is into the lateral
aspect of the abductor digiti minimi muscle
and the proximal phalanx of the fifth toe
(Standring, 2005). Few Anatomy textbooks
of mention the fact, that the deeper fibers of
this muscle may sometimes insert into the
lateral aspect of the distal phalanx of the fifth
toe, thus existing as a separate muscle,
known as the opponens digiti minimi muscle
(ODM) (Standring, 2005).

There are fewer reports about the exis-
tence of the ODM, which makes the present
study more interesting from the academic
and clinical points of view. The presence of
the distal attachment of the FDM existing as
a separate muscle, i.e., ODM may sometimes
confuse the surgeons operating on the foot.
The biomechanics of the FDM muscle may
be altered in cases of its unusual attachment.
The present study describes the anomalous
ODM muscle and discusses its clinical impli-
cations.
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CASE REPORT

During routine dissection for undergradu-
ate medical teaching, we detected an anom-
alous FDM muscle on both sides of a 55 year
old male cadaver. The surrounding structures
were carefully dissected and the muscles of the
third layer of the sole of the foot were dis-
played. The origin and insertion of the anom-
alous FDM muscle was studied in detail and
appropriate photographs were taken (Fig. 1).

Observations

The anomalous FDM muscle had its origin
in the sheath of the peroneus longus muscle (‘¢’
in Fig. 1) and also in the medial plantar surface
of the fifth metatarsal bone (‘d” in Fig. 1). The
insertion of the muscle was into the medial and
the lateral plantar surface of the distal phalanx
of the fifth toe. Some of the fibers of this mus-
cle were also attached to the plantar ligament
and deep transverse metatarsal ligaments of the
fourth and the fifth toes. The anomalous FDM
muscle traversed a course deep to the transverse
head of the adductor hallucis muscle, and was
found to lie lateral to the lateral plantar artery
(‘d” in Fig. 2). The muscle was innervated by
the lateral plantar nerve.

Fig. 1.- Photograph of dissected specimen (right side): a: Flexor
digiti minimi muscle; b: Abductor digiti minimi muscle; ¢: Pero-
neus longus sheath; d: Origin of the flexor digiti minimi muscle
from the fifth metatarsal; e: Reflected part of the flexor digitorum
brevis muscle; f: Medial plantar nerve; g: Inferior aspect of calca-
neum; LT: Little toe.

DISscUSSION

The FDM muscle usually originates from
the medial part of the plantar surface of the
base of the fifth metatarsal bone and the
sheath of the peroneus longus muscle (Stan-
dring, 2005). In the present study, we also
observed the FDM muscle to originate from
the medial surface of the base of the fifth
metatarsal bone. According to standard anato-
my textbooks, the FDM muscle usually inserts
into the lateral aspect of the abductor digiti
minimi muscle and the proximal phalanx of
the fifth toe (Standring, 2005; Sinnatamby,
2001). However, in the present case it was
inserted into the lateral as well as the medial
surface of the distal phalanx of the fifth toe,
which is a rare finding. The authors regard the
distal attachment of the FDM muscle into the
distal phalanx to exist as a separate entity,
which has been described as the ODM muscle
(Standring, 2005). To the best of our knowl-
edge there are very few research reports
addressing on the ODM muscle and this too
was reported in one single standard textbook
on anatomy (Standring, 2005).

Fig. 2.- Photograph of dissected specimen (left side): a: Flexor
digiti minimi muscle (note its course towards medial attachment);
b: Abductor digiti minimi muscle; c¢: Peroneus longus sheath; d:
Lateral plantar artery; e: Flexor digitorum brevis (reflected part); f:
Medial plantar nerve; LT: Lictle toe.
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The three muscles comprising the third
muscle layer of the sole of the foot are the
adductor hallucis, the flexor hallucis brevis,
and the flexor digiti minimi muscles (Stan-
dring, 2005). Reports of anomalies confined
to any of these three muscles of the third layer
are few in number. An earlier study reported
an anomalous abductor digiti minimi muscle
of the foot, which had three proximal bellies
and a distal belly (Kopuz et al., 1999). Anoth-
er study also reported the presence of an acces-
sory flexor muscle originating from the
tendon of the tibialis posterior and inserting
into the middle phalanx of the fifth toe
(Asumogha et al.,, 2005). There are also
reports on the accessory flexors of the foot -i.e.,
the accessory flexor digitorum longus- which
are known to cause or are associated with
tarsal tunnel syndrome (Peterson et al., 1995).
There is a paucity of literature regarding doc-
umentation of the ODM muscle.

The presence of anomalous muscles such as
the ODM reported here is not usually found in
normal individuals and such muscles are often
incidental findings. The attachment of these
muscles or their peculiar course may some-
times compress the nerves in their vicinity,
1.e., the lateral plantar nerve to give rise to the
resulting symptoms. There are chances that
small twigs of the lateral plantar nerves may
sometimes become trapped by the anomalous
attachments.

Normally, the lateral-most slip of flexor
digitorum longus muscle is inserted into the

distal phalanx of the little toe but an addition-
al attachment of another muscle, i.e. the
FDM, as seen in the present case, may defi-
nitely alter the biomechanics of the muscle
acting on the fifth toe in the sense that more
pronounced flexion of the distal phalanx of the
little toe may occur.

Radiologists interpreting MRI scans may
also be confused by the presence of such anom-
alous attachments of the muscle. Surgeons
operating on the foot should be aware of the
abnormal and the normal anatomy of these
muscles in order to check any inadvertent
injury. In conclusion, the common anatomical
knowledge that the FDM muscle is attached
to the proximal phalanx of the fifth toe, as
seen in the present case may not hold especial-
ly while performing grafting operations and
reconstructive surgery.
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