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Separate Belly and Tendon of Flexor Digitorum Supetficialis to the Fifth Digit
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Abstract

Variation in the origin of long flexor tendons in the anterior
compartment of forearm is common. During routine cadaveric
dissection at Melaka Manipal Medical College (Manipal Campus),
we observed a separate muscle belly and tendon of flexor digitorum
superficialis (FDS) to the fifth digit in the right upper limb of a
60 year-old male cadaver. The anomalous muscle belly originated
from the common flexor tendon from the medial epicondyle of
the humerus and continued as a thin tendon at the middle of
the forearm to get inserted into the middle phalanx of the fifth
digit. This can be considered as a case of split flexor digitorum
superficialis. Such muscle variations and knowledge of their

frequency, appearance, and location can be helpful for surgeons.
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Introduction

Normally, flexor digitorum superficialis (FDS) arises by
humeroulnar and radial heads. Humeroulnar head arises from
medial epicondyle of the humerus and medial margin of the
coronoid process of ulna. The radial head originates from the
anterior oblique line of the radius. Above the wrist, fleshy fibers
of this muscle form four tendons for the medial four fingers of the
hand. Tendons arranged in pairs in superficial and deep strata,
pass beneath the flexor retinaculum within the carpel tunnel to
enter the palm. Each digital tendon at the base of the proximal
phalanx splits into two slips to allow the passage of tendon of
the flexor digitorum profundus and get inserted into the sides
of the shaft of middle phalanx of the corresponding digits.! The
muscular abnormality in the flexor compartment of the forearm is
less common compared to that of the extensor compartment. We
are reporting a rare incidence of separate belly and tendon of FDS
of the little finger which may be of clinical/ surgical and functional

importance.
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Case report

During routine dissection of the front of the forearm for
undergraduate teaching in the Department of Anatomy, Melaka
Manipal Medical College, Manipal, India; an independent muscle
belly and tendon arising from the origin of the FDS and getting
inserted into the digiti minimi was observed in the right upper
limb of a 60 year-old male cadaver. The muscle belly originated
through the common flexor tendon from the medial epicondyle of
the humerus and continued as a thin tendon in the middle of the
forearm to insert into the middle phalanx of the fifth digit. The
tendon remained separate along its entire course to its insertion.
Importantly, this separate tendon traversed along with the other
tendons but remained more ulnar than usual, even in the carpal
tunnel. The muscle belly was supplied by a branch of median nerve
in the forearm. The FDS divided into only 3 tendons (instead of

4) for the ring, middle and index fingers. Also, no other variations

were noted in the course and insertion of the remaining FDS

tendons. (Figs. 1 and 2)

Figure 1: Dissection of the front of the forearm and palmar aspect
of the hand showing a small separate belly (FDMS-B) and a long
narrow tendon (FDMS-T) of flexor digitorum superficialis for the

little finger.

Figure 2: Dissection of the front of the forearm and palmar aspect
of the hand showing a small separate belly (FDMS-B) and a long
narrow tendon (FDMS-T) of flexor digitorum superficialis for
the little finger. The narrow tendon getting inserted to the middle
phalanx of the little finger is also seen.
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Discussion

The muscular abnormality in the flexor compartment of the
forearm is not very common. Though there are some reports of
the presence of additional muscles and other muscular variations;
in most cases, these abnormalities go unnoticed as they do not
produce any symptoms in the individual.? There are several
reported variations of the FDS muscle. Bergman et al. have listed
a series of about 24 variations of flexor digitorum superficialis.?
Some of the variations they recorded include: the absence of the
tendon for the little finger; suppression of the radial origin; a
deep slip of the muscle to the annular ligament; muscle coexisting
with the Palmaris longus; a double coronoid origin with an upper
fleshy slip and a lower tendinous slip; a connecting muscular band
between the origins of the FDS and the tendons for the index and
little finger arising from a separate digastric muscle; absence of
tendon to the little finger; and double tendons for the middle digit
and flexor pollicis longus and a slip from this muscle to the Palmar
fascia coexisting with a feeble Palmaris longus.

In extremely rare cases, a muscle called radiopalmaris arises
from the anterior surface of the radius in common with FDS and
gets inserted into the palmar aponeurosis or to the synovial sheath
covering the FDS? Shoja et al. reported a variant FDS; the deep
part of the FDS was found to be split and showed two distinct
fusiform muscle bellies. The medial belly originated from the
common flexor tendon from the medial epicondyle of the humerus
and continued as a thin tendon at the middle of the forearm to
insert onto the fifth digit.* However, in the current report, the
muscle belly destined to the second digit was a part of FDS.
Senda and Muro reported an abnormality of the flexor digitorum
superficialis of the little finger, where fleshy fibers originated
from the palmar aspect of the carpal ligament.” However, in the
present case; the tendon of FDS for the little finger had its belly
arising from the common flexor origin. In addition, occurrence of
independent muscle tendons of flexor digitorum profundus and
flexor digitorum superficialis to the middle and index fingers has
also been reported.®” These eatlier reports suggest that the case
reported here is unique.

In terms of Clinical and functional significance; the
abnormalities of muscles and their tendons in the forearm although
not common are important to the clinician in appropriate detection
of etiology for symptoms and management of the patient.’
Variations and anomalous tendons or muscles can produce clinical
symptoms necessitating treatment.” It is therefore important to
know the common and less common variants. Anomalies of the
muscles and tendons have often entrapped vital structures like
vessels and nerves producing compression symptoms. While
anomalies of the tendons of FDS in the forearm are known and
those presenting with anomalous anatomy in the carpal tunnel
have been described to produce clinical symptoms,®® such
abnormal presentations can become a clinical and investigative
enigma unless knowledge of such abnormal anatomy is known to

the treating clinician/ surgeon.?
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Variations when noticed have also been the cause for anxious
moments on the operating table for the surgeon. Flexor digitorum
superficialis tendons are often used in tendon transfers following
injury to the ulnar and radial nerves.!® Abnormality in the course
of the tendon may make it difficult for the operating surgeon in
the identification of these tendons during such transfers, especially
since tiny incisions are used over known anatomical regions for the
release and withdrawal of these tendons during such procedures.

In the present case, the separate tendon of FDMS traversed
along with the other tendons but remained more ulnar than
usual in its course in the forearm and the carpal tunnel. This
independent and abnormal course of the tendon of the flexor
digitorum superficialis to the little finger has not been reported
before and becomes important to the clinician and surgeon as it
can confuse a surgeon when operating on the forearm and wrist for
injuries of the tendons.

It is possible that this abnormal position of the tendon
will affect the normal anatomy of the carpal tunnel leading to
conditions like compressive neuropathy. It has been reported
that the most common reason for compressive neuropathy of the
median nerve is presence of aberrant tendons passing through
the carpal tunnel’ Such compressions of the ulnar nerve have
also been known to occur in the Guyon’s canal. Nerves have
also been pressurized by abnormally positioned tendons in the
vicinity of these structures in the forearm producing entrapment
neuropathies.” Abnormal courses of nerves of the upper limbs and
their clinical manifestations and surgical importance have been
reported in the literature."

Abnormal muscle presentations can present with altered
anatomy of known structures in the region. In this case, the
abnormal presentation of the flexor digitorum superficialis to
the little finger with a separate muscle belly from its origin at the
common flexor origin, its location away from the other tendons of
the FDS, and its relationship to the median nerve in the forearm
and carpal tunnel can perplex the operating surgeon.

Generally, the flexor digitorum superficialis is a digastric
muscle with a proximal common muscle belly giving rise to
tendons to the index ring and little fingers. Since these tendons
are not independent, they are considered unsuitable for non-
synergistic transfers, such as for finger extension. However,
the muscle and tendon to the middle finger arising separately
is thought to be more suitable for non-synergistic transfers.'?
Whereas most anomalies present with unpleasant symptoms,
the abnormality noticed here in the flexor digitorum superficialis
as a separate entity from its origin to its insertion may actually
make it an advantageous situation for such patients in the event
of a need for a tendon transfer. It may hence be true to say that
when indicated this abnormality would allow the otherwise non-
synergistic component of the flexor digitorum superficialis to be
used as a synergistic component in tendon transfers.

In addition to the surgical advantages of this independent
muscle belly and tendon, there could be some functional advantages

of such muscles. According to Tan et al. independent functioning
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of FDS is very minimum in the little finger when compared to that
of the ring, middle and index fingers.”> However, in cases where
there is a separate belly and tendon of FDS for the little finger, it
could be possible that the independent functioning of that digit is
much higher.

Conclusion

The variation reported in the present case is unique in its position
and relations, thus acknowledgement of such variations could be

useful for the clinicians, hand surgeons and plastic surgeons.
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