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INTRODUCTION

Supernumerary muscles have been reported in various regions
throughout the human body, and some of them are well known
by their relatively high frequency. The incidence of the accesso-
ry belly of the digastric muscle is relatively high at 5.1%-40.0%
(1-3). In addition, the supernumerary head of the biceps bra-
chii muscle has been found at an incidence of approximately
20% (4). In contrast, some of the muscular variations such as
the palmaris profundus are only found in extremely rare cases
(5). Moreover, unfamiliar variations such as an extra slip be-
tween the biceps femoris and semitendinosus have been rarely
reported (6, 7).

Because these variations all have similar ectopic attachment
sites between other normal muscles, they may have developed
from a common factor during embryogenesis. Therefore, ex-
ploration into concurrent appearances may be helpful in un-
derstanding the causes of developmental aberration. Here, we
report on the existence of multiple muscular variations in the
neck, upper limb, and lower limb biased toward the left side of
a single cadaver.
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Although numerous reports have found accessory or supernumerary muscles throughout
the human body, multiple appearances of these variations biased toward one side of body
are rare. We report a 76-yr-old male cadaver with an accessory head of the biceps brachii
and palmaris profundus, and a muscular slip between the biceps femoris and
semitendinosus on the left side in addition to a bilateral accessory belly of the digastric
muscle. No remarkable nervous, vascular, or visceral variation accompanied these
variations. An interruption of normal somitogenesis or myogenesis may be a cause of these
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CASE DESCRIPTION

In a routine anatomical dissection in 2013, four kinds of muscu-
lar variations were found in an adult Korean male cadaver who
died at his age of 76 yr. In the anterior neck, accessory bellies
were found bilaterally in the digastric muscles (Fig. 1A). These
bellies were triangular and located deeper than the anterior bel-
lies were. They originated from a 57.4 mm long fibrous band
between the intermediate tendons of the digastric muscles at
both sides and inserted near the digastric fossa. The widths of
the lower borders were 26.9 and 22.4 mm at the right and left,
respectively, and the lengths from the origin to the insertion
were 27.9 and 26.7 mm at the right and left, respectively. The
branches from the nerves to mylohyoid muscles innervated
these bellies.

In the left arm, a supernumerary head of the biceps brachii
muscle was found with its origin at the humeral shaft inferior to
the insertion of the coracobrachialis (Fig. 1B). This head joined
deep to the main body of biceps brachii at 160.4 mm distal from
its origin. At the widest part, the width was 11.1 mm. The mus-
culocutaneous nerve innervated this muscle.

In the left forearm, an aberrant muscle named the palmaris
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Fig. 1. Multiple muscular variations in a single cadaver. (A) accessory bellies (ABs) of the digastric muscles. These muscles were an anterior aspect of a fibrous band (arrows)
between the intermediate tendons of digastric muscles on both sides. (B) third head of the biceps brachii muscle (arrow) in the left arm. This muscle originated at the humeral
shaft inferior to the insertional site of the coracobrachialis muscle (CB). (C) palmaris profundus (PP) in the left forearm. The aberrant muscle originated from the interosseous
membrane near the middle part of ulnar shaft and insert at the styloid processes of the radius and ulna. (D) aberrant muscular slip (arrow) between the biceps femoris and sem-
itendinosus muscles (BF and ST) originated together with the long head of the BF about 127.7 mm lower than the ischial tuberosity (IT) and joined the ST at 110.5 mm above
the insertion. AnB, anterior belly; Br, brachialis; BB, biceps brachii; LoH, long head of biceps brachii; PQ, pronator quadratus; SH, sternohyoid muscle; ShH, short head of biceps

brachii; SM, semimembranosus.

profundus originated from the interosseous membrane near
the middle part of the ulnar shaft and inserted onto the styloid
processes of the radius and ulna. This aberrant muscle was deep-
er than the flexor pollicis longus and flexor digitorum profun-
dus were (Fig. 1C). A 58.1 mm long muscular proximal part in
the shape of spindle and a 52.6 mm flat tendinous distal part
comprised it. The maximal width of the muscular part, the min-
imal width of tendinous part, and the width at the insertion were
7.9, 3.6, and 36.2 mm, respectively.

In the left thigh, an aberrant muscular slip between the biceps
femoris and semitendinosus muscles was found (Fig. 1D). This
muscular slip originated from a common origin with the long
head of the biceps femoris, which was approximately 127.7 mm
lower than was the ischial tuberosity and was united with the
semitendinosus 110.5 mm above its insertion. The total length
was 138.8 mm. A branch from the tibial part of sciatic nerve arose
and innervated the aberrant muscle.

DISCUSSION

To the best of our knowledge, this is the first case with two or
more muscular variations of these types coexisting in the same
cadaver. Previous cases in the literature have only been found
to have one of these muscular variations. Each type of variation
does have the potential to cause clinical manifestations or ab-
normal presentations of various degrees of uncomfortness.

The dimensions and innervations of the digastric muscle ac-
cessory belly have been reported to vary (1, 2, 8, 9). It can be mis-
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interpreted as a lymph node of a pathologic condition or a pseu-
domass requiring surgical intervention (10).

The presence of a third head in the biceps brachii muscle has
been described in several reports. According to the classifica-
tion by Rodriguez-Niedenfuhr et al. (4), supernumerary heads
were classified as a superior, infero-medial, or infero-lateral hu-
meral head depending on the origin and location. The third
head in the present case can be classified as the infero-medial
humeral head and is a rare variant (9% of all variations). This
kind of variation has been known to be associated with the ul-
nar nerve entrapment (11). The size and attachments of the pal-
maris profundus have been found to be variable (12). It was re-
ported to be related to ulnar nerve compression (13).

The existence of an accessory muscular slip between the long
head of biceps femoris and semitendinosus muscles was report-
ed previously by Sinav et al. (7). The aberrant muscular bundle
in their report originated 12 cm below the ischial tuberosity and
joined the long head of biceps femoris at 12.5 cm above the me-
dial epicondyle, which is similar to that of present case. The in-
nervations of the muscle by the branch from tibial part of the
sciatic nerve are also identical between the two cases. Because
this type of muscular slip runs across the sciatic nerve, it may
compress the nerve and cause symptoms of sciatic nerve com-
pression, which is also seen in the piriformis syndrome.

Therefore, the existence of multiple muscular variations in
this cadaver could have induced multiple idiopathic presenta-
tion such as bilateral cervical pseudomasses and unexplained
multiple nerve entrapment syndromes in the upper and lower
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extremities during his life.

The discovery of multiple muscular variations biased toward
to one side of the body might suggest that a common, single
cause has affected the symmetry of the musculoskeletal system.
The muscular variations in this case do not seem to result from
variations of the innervation because no remarkable nervous
variations around the variant muscular slips were found in this
cadaver, except in the small nervous branches innervating them.
In developing mouse embryos, the elimination of sensory and
motor innervation in muscle masses before segmentation was
found to not affect the patterning of muscles (14). Moreover,
the aberrant invagination of the epimysium or perimysium is
not considered to cause muscular variations because connec-
tive tissue is scarce even after the perinatal period, and epimy-
sium or perimysium seems to be too weak to affect the pattern
of the muscles (15). Although the asymmetric arterial supply is
related to severe bilateral musculoskeletal anomalies such as
clubfoot disease (16, 17), we did not find any unilateral or bilat-
eral arterial variations in the areas of concern in this case.

Rather, the multiple muscular variations may be related to
the errors in establishment of attachments between the muscle
precursors and tendon cell precursors or the errors in their mi-
grations to the target regions. During craniofacial and limb myo-
genesis in vertebrates, muscle precursors and tendon precur-
sors migrate to the proper sites and the elongated myotubes af-
fect the maturation of the tendons before the attachments be-
tween them are formed (18). The ectopic origins and insertions
of the muscular slips in the present case may have resulted from
the migration or attachment of the muscle and tendon precur-
sors prematurely at the midpoint of proper development.

The bias of the site of variation toward the left side of the body
may have resulted from transient disturbances in the formation
of embryonic somites. So far, an interruption to retinoid acid
signaling in the developing embryo is known as the cause of the
asymmetric development of the musculoskeletal system. In the
developing embryos of chickens, mice, and zebrafish, the ab-
sence of retinoid acid signaling resulted in asynchronous somi-
togenesis between the left and right sides (19). Thus, in the pres-
ent case, a transient interruption by an unknown environmen-
tal factor might have caused a slight disruption to the synchro-
nization of somitogenesis in the arm, forearm, and thigh be-
tween both sides. Moreover, proper segmentation in the anteri-
or neck might have also become disrupted by same factor only
enough to development of mild muscular variations which are
not critical or remarkable.

In conclusion, we found multiple variations biased toward
the left side in the neck, upper arm, forearm, and thigh in a sin-
gle cadaver without any variations to the neurovascular system.
By applying knowledge of animal embryogenesis, we hypothe-
size that the simultaneous appearance of multiple muscular
variations may have resulted from a single factor affecting the
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proper somitogenesis or myogenesis in this case.
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