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The coracobrachialis longus muscle (CBL) is an extremely rare variant of the
coracobrachialis muscle (CRM). The CBL originates from the apex of the coracoid
process together with the short head of the biceps brachii and inserts on the
olecranon of the ulna. The CBL consists of three parts: a superior part (classical
CRM — length 137.88 mm), a middle fibrous layer (23.41 mm), and an inferior
part (185.37 mm). A rare relationship between the CBL and median, musculocu-
taneous and ulnar nerves was observed with potential compression at these three
parts. In addition, this case report describes a connection between CBL and the
medial head of the triceps brachii, as well as a third head of the biceps brachii,
which originate from the fibrous layer. This case report highlights the relationships
between the CBL and the median, ulnar and musculocutaneous nerves. (Folia
Morphol 2021; 80, 3: 707-713)
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INTRODUCTION

The coracobrachialis muscle (CRM) originates from
the apex of the coracoid process of the scapula in com-
mon with the short head of the biceps brachii muscle. It
inserts by means of a flat, short tendon into the medial
surface of the humerus, between the attachments of
the triceps brachii and brachialis muscles [36].

The musculocutaneous nerve (MCN) arises from
the lateral cord of the brachial plexus and contains

fibres from the C5-C7 ventral rami. The MCN passes
through the CRM and descends between the biceps
brachii and brachialis muscles both of which it inner-
vates [35]. The median nerve (MN) arises from the
medial and lateral cords of the brachial plexus and is
innervated by the C6, C7, C8 and T1 ventral rami [35].
The MN provides motor and sensory function to the
forearm and hand [35]. The ulnar nerve (UN) is com-
prised of C8 and T1 ventral rami. The UN innervates
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two muscles of the forearm, the flexor carpi ulnaris
and ulnar half of the flexor digitorum profundus. It
has branches extending to the hand over the distal
forearm and wrist [35].

Many earlier works describe the various types of
morphological variations occurring within this CRM.
They mainly concern the morphological variability of
the proximal and distal attachment, but also addi-
tional bands or the occurrence of additional muscle
bellies or heads [4, 16-18, 24, 27, 32]. However, little
is reported for one of its variants, the coracobrachialis
longus muscle (CBL). While Wood [51] was probably
the first to describe such a variant in 1867, a similar
discovery was made by Kyou-Jouffroy et al. [30].
A description of the CBL was more recently made by
Georgiev et al. [18].

Morphological variations have been previously
observed between the CRM and even the MCN or
MN. The presence of an extra muscle head or belly
can place pressure on the MCN or proximal MN.
More importantly, the presence of the CBL can place
pressure on the MCN, MN or UN.

Peripheral neuropathies can be classified as com-
pressive/entrapment and non-compressive forms
[2, 11]. Although peripheral nerve compression or
entrapment is possible anywhere along the course
of a nerve, it tends to occur more often where the
nerve passes through fibro-osseous or fibromuscular
tunnels or penetrates muscles [11, 26].

This study describes a very rare and undescribed
variation of the CBL and its extremely rare relationship
with the MN, MCN and UN. Knowledge of such a very
rare type can make it easier to understand disease in
this region and improve its treatment.

CASE REPORT

The left upper limb from a male cadaver that was
78-year-old at death underwent routine anatomical
dissection for research and teaching purposes in the
Department of Anatomical Dissection and Donation,
Medical University of Lodz, Poland [38, 45, 46].

Morphology of the coracobrachialis longus muscle

The proximal part of the CRM corresponded to
the classical description, and originated from the
apex of the coracoid process together with the short
head of the biceps brachii. The width of the mus-
cle belly origin was 9.94 mm, while the thickness
was 4.13 mm. The length of the belly muscle was
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Figure 1. The coracobrachialis longus muscle and relation to the
median and musculocutaneous nerve; LC — lateral cord of the
brachial plexus; MC — medial cord of the brachial plexus; C —
communicating branch; UN — ulnar nerve; MN — median nerve;
MCN — musculocutaneous nerve; RN — radial nerve; BB — bi-
ceps brachii; 3 — third head of the biceps brachii. The red circle
shows the potential compression site of the median nerve, while
the blue circle shows the potential compression site of the muscu-
locutaneous nerve.

137.88 mm. The muscle then inserted on the me-
dial surface of the shaft of the humerus between
the attachments of the triceps brachii and brachi-
alis muscles. This part continued as a thin fibrous
layer (length — 23.41 mm) with the second part
of the muscle (Fig. 1). The length of the muscle
belly was 185.37 mm; the muscle belly passed the
tendon (13.95 mm length) and inserted on the
olecranon of the ulna. The distal part of the CBL
connected with the brachii triceps tendon (Fig. 2).
The thin fibrous layer included an accessory band
(length 25.83 mm) that connected to the medial
head of the triceps brachii, and the thin fibrous layer
was the origin of the third head of the biceps brachii
muscle (Figs. 1, 3).
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Figure 2. Distal part of the arm. Insertion of the coracobrachialis
longus muscle; LaHTB — lateral head of the triceps brachii;

LHTB — long head of the triceps brachii; MTB — medial head

of the triceps brachii; CBL — coracobrachialis longus muscle;

0 — olecranon of the ulna; ME — medial epicondyle; UN — ulnar
nerve. The white arrowheads show the potential compression site
of the ulnar nerve.

CBL relation to MN, MCN and UN

Median nerve. The MN arose from both the lat-
eral and medial cords of the brachial plexus. The
lateral cord fibres travelled under the CBL and then
connected with those arising from the medial cord
of the brachial plexus. After 100.09 mm, the lateral
cord fibres combined with the medial cord fibres.
The medial cord fibres were 97.2 mm in length. The
CBL was in the characteristic loop of the MN. The
MN passed under the muscle and had a diameter of
5.10 mm, while the CBL at this point was 28.36 mm
wide and 3.31 mm thick (Fig. 1).

Musculocutaneous nerve. The MCN arose from
the lateral cord of the brachial plexus and passed
under the CBL at a point 53.25 mm from the place
of origin. The MCN passed under the muscle and had
a diameter of 4.95 mm, while the CBL at this point
was 21.95 mm wide and 3.19 mm thick (Fig. 1).
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Figure 3. Coracobrachialis longus muscle. Nerves are removed to
reveal the coracobrachialis longus muscle; SSM — subscapularis
muscle; CBL — coracobrachialis longus muscle; BB — biceps bra-
chii; 3 — third head of the biceps brachii; TB — triceps brachii;

TF — tendinous fibrous. The white arrowheads show the slip of
the coracobrachialis longus muscle which attaches to the medial
head of the triceps brachii. Blue arrowheads show the place of
origin of the third head of the biceps brachii.

Ulnar nerve. The UN arose from the medial cord
of the brachial plexus, and ran along the CRM, lying
exactly on top of it; in the distal part, it was located
between the CBL and medial epicondyle, with a di-
ameter of 2.85 mm, while the CBL at this point was
8.90 mm wide and was 3.31 thick (Fig. 2).

Detailed morphometric measurements were tak-
en. After photographic documentation, the CRM was
carefully dissected in order to minimise any errors in
measurement. The measurements were performed
using two methods:

— with an electronic calliper (Mitutoyo Corporation,
Kawasaki-shi, Kanagawa, Japan). Each measure-
ment was carried out twice with an accuracy of
up to 0.1 mm;

— an analysis of digital photographic images was
processed using MultiScanBase 18.03 (Computer
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Scanning System |l, Warsaw, Poland). The value

and precision of this method have been confirmed

in previous studies [20, 29, 40, 42].

The posterior cord of the brachial plexus was
removed to more accurately visualise the neuromus-
cular structures described in this case. The variant
muscle was innervated by the MCN. No medical or
surgical history of the cadaver was available. No sim-
ilar variation was observed in the contralateral upper
limb.

DISCUSSION

Embryologically, the biceps brachii, CRM, and
brachialis muscle are intimately fused together at
a very early stage and probably arise from a common
premuscle mass. The origins of the two heads of the
biceps brachii at this early stage are close together
and only become separated with the later growth of
the scapula. The three muscles can be recognized in
embryos 14 to 16 mm in length, and the tendon of
the long head in embryos of 14 mm in length. The
distal end of the common muscle mass differentiates
later than the proximal end [3, 47]. The presence of
the CBL could be explained as a result of the prema-
ture termination of this regression process.

The CRM is characterised by variability in both
proximal and distal attachments. Variations regard-
ing additional heads of this muscle are uncommon
[8, 12-14, 17, 18, 24, 51] and the CBL itself has
been described much less often [5, 18, 51, 52]. The
CBL might attach to the humerus, to a fibrous band
of the medial intramuscular septum, i.e. Struthers’
ligament, or to the medial epicondyle [5, 18, 51,
52], it may also insert to the tendinous part of the
latissimus dorsi [5, 51].

The current study describes an extremely rare type
of CBL. The proximal attachment was identical to
the normal CRM; however, its distal attachment was
not located on the humerus, medial intramuscular
septum, Struthers’ ligament, medial epicondyle or
latissimus dorsi but only on the olecranon of the
ulna. In the present study, the thin fibrous layer is
characteristic, from which an additional CBL band
begins, connecting it to the medial head of the triceps
brachii, and gives rise to the origin of the third head
of the biceps brachii (Figs. 1, 3).

Recent years have seen a growth in the diagnosis
of neuropathies occurring as a consequence of nerve
entrapment or compression by muscles. These condi-
tions are most commonly observed in the upper limb

710

and most commonly involve the MN, UN, radial nerve
or MCN [6, 9-11, 19, 21-23, 33, 38, 39, 41, 43].

Musculocutaneous nerve neuropathy is not as
common as MN or UN neuropathy. Most often, it
is due to muscular compression by the CRM, biceps
brachii, or brachialis muscles [1, 5, 7, 12-14, 28, 37,
49, 50]. The course of the MCN is closely related to
that of the CRM. The MCN can pierce or pass deep
to the CRM [12, 15, 24, 31, 48]. It is believed that
the CRM is the most common site of MCN entrap-
ment and additional heads can place pressure on the
MCN [4, 14, 16, 17, 27, 32]. A potential site of MCN
entrapment was also observed in the present case:
at this point, 53.25 mm from its origin, the MCN
(4.95 mm in diameter) passed under the CBL with
the CRM being 21.95 mm in width and 3.19 mm. MN
entrapment within the CRM muscle leads to weak-
ness and atrophy of the biceps brachii and brachialis
muscles and a loss of sensation in the lateral fore-
arm. Active young individuals that frequently engage
in shoulder and elbow flexion with the forearm in
a pronated position are most susceptible [44]. It also
often occurs following chronic overuse of the CRM
and consequent hypertrophy. The nerve compressed
within the CRM has already given off its motor branch
to the CRM, therefore no loss of CRM muscle function
will be observed.

Median nerve compression can occur at various
sites along its course [2, 33]. The most common type
of MN neuropathy is carpal tunnel syndrome [11, 33].
The next most common site of MN compression is
at the pronator teres i.e., pronator teres syndrome,
symptoms of which can be manifested by entrapment
of MN between the humeral and ulnar heads of the
pronator teres muscle [38]. MN compression in the
arm is much less common and when present, is due
to compression by Struthers’ ligament i.e., supra-
condylar process syndrome [25, 38]. Supracondylar
process syndrome is one of the rarest types of MN
neuropathy at about 0.5% [33, 34]. MN compression
can also occur with the presence of a third head of
the biceps brachii [53]; lastly, MN compression can
occur more proximal in the arm, with additional heads
of the CRM [13, 31], and the additional head of the
CRM causing compression of the lateral cord of the
brachial plexus [16].

Another potential site of MN entrapment was
also identified in the present study. The MN had
a diameter of 5.10 mm when passing under the mus-
cle, while the CBL at this point was 28.36 mm wide and
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3.31 mm thick. Complaints from compression of the
MN by a CBL include loss of fine motor skills and
a burning sensation or numbness in the palm.

The second most commonly seen entrapment
neuropathy of the upper limb after carpal tunnel
syndrome is UN neuropathies. The UN passes over
the lateral wall of the axilla and passes to the medial
side of the arm. It enters into the groove for the UN
behind the medial epicondyle [5, 35]. This groove
is the most common entrapment site of the UN. In-
terestingly, in the current case, the distal part of the
CBL might also cause UN compression at the level of
the medial epicondyle. At this location, the UN was
found to have a diameter of 2.85 mm, while the CBL
at this point was 8.90 mm wide and 3.31 thick; any
hypertrophy of this muscle could cause compression.
UN neuropathy at the elbow can be recognized by
numbness of the 4" and 5% digits, hypoesthesia of
the medial palm, atrophy and paraesthesia of the
hand muscles innervated by the UN.

CONCLUSIONS

The present case report describes a very rare
variant of the CBL and its relationship between the
MN, MCN and UN. Unfortunately, due to the lack of
an adequate number of descriptions of such a rare
muscle, confusion may occur during surgery, and the
assessment of imaging of this region may be com-
plicated. A greater understanding of the potential
compression sites of individual nerves is needed for
the correct diagnosis of unrecognised compression
sites, and such knowledge of rare variations is an
essential part of every clinician’s daily practice.

The CBL can have anatomical variants. Along its
course, compression of the MN, MCN and UN can
occur. Knowledge of such rare muscle variations and
their relation to the MN, UN and MCN is required for
effective daily clinical practice.

Ethical approval and consent to participate

The cadaver belonged to the Department of Ana-
tomical Dissection and Donation, Medical University
of Lodz, Poland.

Conflict of interest: None declared
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