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SUMMARY
Many muscular variations of the upper extremity
have been reported. The majority of these variations are associated with forearm muscles. However, the muscular variations of the hand are uncommon. In the current study we found a unique supernumerary muscle in the right hand of a middleaged male cadaver. This muscle originated from
the one of the tendons of flexor digitorum superficialis (FDS) muscle that goes to the index finger
and then traversed 5 cm distally to attach the
same tendon. The knowledge of muscular variations is very essential for surgeons and clinicians
to plan the standard surgical approaches.
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INTRODUCTION
The delicate muscles of the hand have complex
performances that are specific to humans (Lee et
al., 2014; Rothwell, 2012). From a clinical perspective, awareness of variations and of anatomical
relations of the hand muscles is very important
(Sookur et al., 2008; Triandafilou and Kamper,
2012). Previous studies have been reported numerous muscular variations of the human upper

limb (Catli et al., 2012; Nayak et al., 2008; Pai et
al., 2008). Most of these variations are associated
with muscles of the flexor and extensor compartments of the forearm (Abdolreza et al., 2015;
Casal et al., 2011). Furthermore, variations of the
flexor digitorum superfcialis (FDS) muscle are one
of the commonest in humans (Tan et al., 2009).
FDS variations are very important because of the
crossing the carpal tunnel and the area of the
hand. Many variations in this muscle have been
classically reported: absence of tendons, connections between the neighboring muscles, and, very
rarely, the whole muscle is digastric. Moreover, in
some ethnic groups a deep layer of the FDS is
always made up by a digastric muscle proposed to
be termed flexor digastric of the index finger (Le
Double, 1897; Yamada, 1986; Dixit and Kakar,
2010). The FDS is characterized by two groups of
muscles in the lower vertebrates. In the first group,
it arises from the forearm and is extended to the
palmar region. In the second group it passes from
the palmar region to the fingers. Additionally, in the
lemurs, the FDS is fused with the flexor digitorum
profundus (D’Costa et al., 2006). There are different types of muscular variations, such as muscular
agenesis (Boudokhane et al., 2017), accessory
muscle (Hasan et al., 2014), absence of part of the
muscle (Loukas et al., 2006), aberrant origin or
insertion of the muscle (Agarwal et al., 2016; Rao
et al., 2007), or an additional head of muscle (Mas
et al., 2006), etc. In most cases, these variations
are asymptomatic (Bernardes et al., 2016;
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Abdolreza et al., 2015). However, in some cases,
the muscular variations can produce symptoms
that range from mild to severe (Sookur et al., 2008;
Ray et al., 2015). In the case of accessory or supernumerary muscles, the emergence of the clinical symptoms can be caused by pressure on the
neurovascular structures (Veas et al., 2016). In
this cadaveric study, we describe a rare supernumerary muscle that arose from the one of the tendons of the FDS muscle in the anterior compartment of the hand.
CASE REPORT
During routine dissection of a middle-aged male
cadaver in the dissection hall of the Anatomy Department (Kerman University of Medical Sciences),
while the anterior compartment of the right hand
was dissected, a solitary supernumerary muscle
was observed that arose from the anterior surface
of one of the tendons of the FDS muscle that inserts to the second finger (index finger) and reconnects to the aforementioned tendon (proximal to
the second metacarpophalangeal joint) at a distance of about 1.5 cm before connecting (Fig. 1).
This supernumerary muscle originated from the
FDS tendon shortly after exiting the carpal tunnel.
The length of this supernumerary muscle was
about 5 cm. Also, between its origin and insertion,
the muscle was firmly attached to the tendon by
connective tissue and innervated by means of a
branch of the median nerve. Additionally, the superficial palmar arch was situated more superficial
to the supernumerary muscle. Moreover, a main
branch of the median nerve traversed on the ulnar
side of this supernumerary muscle (Fig. 1).
COMMENTS
Knowledge of anatomical variations in the human
body are clinically very important to reduce potential injuries during surgery. In the present study, we
described a muscular variation in the anterior compartment of the hand. A supernumerary muscle
that arises from the transverse carpal ligament and
ends into the superficial tendon of the index finger
at the level of the metacarpophalangeal joint has
been report previously by Bergman et al., which
they have termed palmar flexor digitorum superfi-

Fig 1. Anterior view of the right hand. Supernumerary
muscle (1), superficial palmar arch (2), trunk of the median nerve (3).
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cialis accessories (Bergman et al., 2015). Furthermore, Anita et al. have described a bilateral case
of accessory belly of FDS; the bellies originated at
the junction of upper 2/3 and lower 1/3 of the forearm and then traversed in the carpal tunnel and
rejoined with the tendon of FDS at the level of the
first lumbrical muscle origin (Anita et al., 2012).
Moreover, D’Costa et al. reported an accessory
belly replacing the tendon of FDS (in the carpal
tunnel) to the index finger that innervated by a
branch of the median nerve (D’Costa et al., 2006).
Previous studies have also discovered variation of
the portion of FDS to the fifth finger, or lack a tendon (Gonzalez et al., 1997).
Georgiev and Jelev (2011) have reported an ectopic flexor digiti minimi that originated from the
tendon of the flexor carpi radialis muscle. Also,
they noted that this aberrant muscle can compress
the ulnar nerve and cause the clinical symptoms. A
previous study found an unusual abductor digiti
minimi muscle during carpal tunnel decompression
(Slavchev and Georgiev, 2013). Burlakoti et al.
(2013) reported the variation of 3rd and 4th lumbrical muscles. Furthermore, Natsis et al. (2011)
found an accessory 4th dorsal interosseous muscle during cadaveric dissection. Supernumerary
muscles and muscle agenesis are very important
from the Phylogenetic perspective (Diogo et al.,
2009).
Diogo et al. (2012) reviewed the homologies of
primate and human muscles, and reported that
homologies of some accessory muscles of the human forearm and hand have been seen in the
Chimpanzee and Loris monkey. Presence of a
supernumerary muscle in the vicinity of a nerve
may cause pressure neuritis (George and Nayak,
2008). There are numerous studies that have discussed the abnormality of the muscular pattern of
the upper limb, and subsequently its clinical significance (Veas et al., 2016; Hasan et al., 2014;
Nayak et al., 2008). In the meantime, the majority
of reported variations are associated with the palmaris longus muscle (Abdolreza et al., 2015;
Nayak et al., 2008). The anatomical variations can
be detected by means of medical imaging devices
(CT scan, MRI, etc.) in living people and via dissection in cadavers (Stein et al., 2011). In relation
to the appearance of variations of FDS, rearrangement, division or migration of the primitive muscle
have been theoretically proposed by Mainland
(1927). As the muscular anomalies reported here
are closely related to the carpal tunnel, they may
be symptomatic, probably causing carpal tunnel
syndrome. From the clinical perspective, identification and knowledge of muscular variations, especially in the hand region, are necessary for surgical
procedures planning.
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