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Variations of the forearm muscles are well described in the literature. In spite of that,

reports regarding the accessory flexor carpi ulnaris muscle are scarce due to its rarity.
This muscle usually originates from the medial epicondyle of the humerus with the
flexor muscle mass and inserts itself into the palmar aponeurosis or the pisiform bone
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Introduction

The flexor carpi ulnaris muscle (FCUM) originates from two
slips: one from the olecranon and another from the medial
epicondyle of the humerus; these muscle bands fuse and
forms a fleshy muscle with a strong tendon that inserts itself
onto the pisiform bone."-

The FCUM is innervated by the ulnar nerve (UN), which
lies between these fasciculi before they fuse, and it is
accompanied by the posterior ulnar recurrent artery.
FCUM allows the hand to flex over the forearm and has a
slight adductor function.-?

Although variations of the FCUM are rare, it is a clinically
significant muscle, as it can cause compression of the UN, and
it can be used as a muscle flap for soft tissue
reconstruction.-®
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together with the flexor carpi ulnaris muscle. Supernumerary and anomalous muscles
of the anterior compartment of the forearm have been associated with ulnar nerve and
artery compression. Furthermore, they may also mimic neuromas and soft tissue
tumors. The study of supernumerary muscles is necessary, as they may be an option to
tendon grafts and muscle flaps. The aim of this paper is to describe the presence of the
accessory flexor carpi ulnaris muscle on the left forearm of a cadaver fixated in a phenol
solution and discuss its clinical and anthropological significance.

Accessory muscles of the forearm can also mimic neuro-
mas or soft tissue tumors, and can contribute to the onset of
thrombosis and syndromes such as carpal tunnel. Knowledge
of these variations are important to surgery, as most of them
are discovered intraoperatively>’

The present work reports the presence of an accessory
flexor carpi ulnaris muscle (aFCUM) in a male cadaver and
discusses its clinical significance.

Case Report

A male cadaver fixated in a phenol solution was dissected for
teaching purposes. The presence of a supernumerary muscle
was observed, which was identified as an aFCUM in his left
forearm. There were no other associated variations on any
side.
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Fig. 1 Anterior view of the dissected forearm. Abbreviations: aFCUM, accessory flexor carpi ulnaris muscle; FCRM, flexor carpi radialis muscle;
FCUM, flexor carpi ulnaris muscle; FR, flexor retinaculum; PLM, palmaris longus muscle; PM, palmar aponeurosis; PS, pisiform bone; UA, ulnar

artery.

The aFCUM was located medial to the FCUM and lateral to
the palmaris longus muscle. Its proximal tendon originated
from the medial intermuscular septum together with adja-
cent muscles, and its distal tendon inserted itself into the
flexor retinaculum (=Fig. 1). This accessory muscle had a
fusiform shape and measured19.8 cm in length.

The ulnar artery and nerve were covered by this accessory
muscle during their entire trajectory of the forearm. The
floor of the Guyon canal was reinforced by the distal tendon
of this muscle (~Fig. 1). It was innervated by branches of the
UN.

Discussion

Development of the muscles starts with segmentation of the
paraxial mesoderm into somites. Each somite has two por-
tions: the sclerotome (which gives origin to bones and
cartilages of the thorax and vertebral column) and the
dermomyotome (which will form the muscles)>-8-°

The myotomes give origin to myoblasts, which go through
extensive migration in order to originate the limb muscles.
This process starts during the fifth week of development.
Then, all myoblasts condense and fuse to form 2 distinct
muscle masses on the forearm: the ventral and the dorsal.
The ventral mass forms the flexors and pronators, while the
dorsal mass forms the extensor and supinator muscles of the
forearm.>%?

Through apoptotic mechanisms and growth factors, each
muscle begins to take its shape and current appearance. The
presence of supernumerary muscles is usually caused by an
increase of cell stimuli, which causes proliferation of muscle
tissue and the lack of apoptotic stimuli to cease its
growth.>%

The FCUM is a fairly consistent muscle that rarely varies
(0.02% of all flexor compartment variations). Aberrant origin
or insertion, additional slips, partial muscle belly, split
tendon, fusion with palmaris longus muscle and the pre-
sence of an aFCUM are among reported variations of the

FCUM."*10-12 According to Le Double (1897), the aFCUM
was first described by Jarjavay in 1857."!

Variations regarding the insertion onto the metacarpals
and their joints can be interpreted as regressive dispositions
of mammals such as koalas, hyenas and sloths."

Moreover, the ulnar slip of the FCUM is absent in pigs and
is in a fibrous state in tapir (Tapiridae tapirus). The proximal
portion of the FCU is blended with the palmaris longus
muscle in rats.’""'3 Its tendon is bifurcated in dogs.'® Those
patterns represent the fact that numerous variations of the
FCUM in humans possess similarities with other those of
mammals and animals from other species.

Clinically, the presence of supernumerary or abnormally
large muscles on the forearm may be the cause of neurovas-
cular bundle compression.3™>7:121%16 The length, girth,
width and the relations of the aFCUM reported herein could
predispose an individual to develop compressive neuropa-
thies of the UN not only on the Guyon’s canal, but in the
whole forearm instead. In addition, the distal insertion on
the flexor retinaculum by the aFCUM could compromise the
median nerve as well. Furthermore, The aFCUM may simu-
late a ganglion or a soft tissue tumor.?

The ulnar artery could also be a target to compression, as
the presence of more muscle mass in the fascial compart-
ment would cause more pressure on this vessel, thus, pro-
voking a decreased local blood flow either during forearm
flexion or even in stationary position.'”

The clinical diagnosis of an accessory muscle belly should
be kept in mind when there is a soft and palpable mass at the
wrist associated with flexion deformities, albeit not a con-
stant symptom.'®

Diagnosis often requires imaging techniques, such as CT-
scan and MRI. Despite that, most of the muscle anomalies of
the forearm are found during surgery or cadaveric dissection.
Hence the importance of reporting anatomical variations to
provide knowledge and further expand the surgeon’s
awareness.>>

Furthermore, the FCUM has been used as local and free
muscular flap in soft-tissue reconstruction surgery, as well as
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in tendon transfer procedures.’ As the tip of the olecranon
has a thin and movable skin, postoperative complications of
total elbow arthroplasty are not uncommon. In light of this,
FCUM flap has been performed recently due to its regular
vascular supply and easy flap obtainment from this muscle.®
Thus, an aFCUM would also be a good candidate for this
procedure, despite its rarity in the general population.

In conclusion, the aFCUM is a clinical and surgical sig-
nificant variation that should be further studied despite its
rare incidence. Nerve compression caused by supernumer-
ary muscles is well described in the literature, specifically in
the forearm-hand complex, as the muscles are more prone to
vary and the nerves are more exposed due to their relations
with the adjacent structures. Supernumerary muscles of the
forearm may also confuse diagnosis of soft tissue tumors and
neuromas.
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