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The coracobrachialis muscle is the smallest muscle of the anterior compartment of
the arm. It is responsible for flexion and abduction in the glenohumeral joint. The
coracobrachialis muscle is morphologically variable both in its insertion and origin.
Moreover, some additional heads or structures may also occur. The present report
describes a six-headed coracobrachialis muscle originated as a common junction
with the short head of the biceps brachii muscle from the coracoid process. All of
these heads insert into the medial surface of the humeral shaft. It is important to
note that the musculocutaneous nerve was piercing the fourth belly. Other heads
were innervated by branches from the musculocutaneous nerve. Knowledge of
the morphological variability of this muscle is essential not only for anatomists

but for clinicians as well. (Folia Morphol 2022; 81, 3: 809-813)
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INTRODUCTION

Coracobrachialis muscle (CBM) belongs to the
anterior group of the arm region. Its origin is lo-
cated on the coracoid process but is represented
by a common junction with the short head of the
biceps brachii muscle (SHBB). Its distal attachment
is located on the medial surface and border of the
body of the humerus. Three parts of the CBM can be
distinguished: the proximal, middle and distal part.
The last one is the largest and the most superficial
[6, 25]. The CBM is innervated by the musculocutaneous
nerve (MCN), piercing this muscle in most cases [23].
Oxygenated blood is delivered to the CBM by muscular
branches of the brachial artery [25].

The CBM is responsible for flexion and abduction
in the glenohumeral joint. Additionally, it is involved
in providing stabilisation of the humeral head [15].
However, apart from its anatomical function, progress
in science allows surgeons to use the CBM during

reconstruction of the breast (after mastectomy) or
axillary malformations. The CBM may be also used in
the treatment of long-standing facial palsy [10, 12].

There are numerous morphological variations of
the CBM. For example, in some cases, an additional
head occurs. Olewnik et al. [20] found a four-headed
CBM. Another case was described by Catli et al. [7],
in which the CBM was represented by three heads.
Szewczyk et al. [23] created a classification system
basing on the number of heads and its site of proximal
attachment. In the available literature, we can also
find descriptions of accessory structures connected
with the CBM, like the coracobrachialis longus muscle
(CBL) [18], coracocapsularis muscle [25], coracobra-
chialis brevis muscle [18], or the minor coracobrachial
muscle of Cruveilhier [9].

The occurrence of an additional structure usually
is connected with some kind of compression of neural
or vascular elements [11]. One of the examples is the
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compression of the MCN, when it courses between
two CBM heads [18, 23]. Itis responsible for motor in-
nervation of muscles from the anterior compartment
of the arm. It may lead to weakness of these muscles
and some problems in flexion and abduction in the
glenohumeral joint. On the other hand, the MCN pro-
vides sensory innervation to the elbow joint, lateral
part of the forearm, and lateral part of the hand. In
the case of MCN compression, tingling or numbness
may occur in these regions [18].

The present report describes a six headed CBM
originated as a common junction with the SHBB from
the coracoid process. All heads insert into the medial
surface of the humeral shaft. It is important to note
that the MCN was piercing the fourth head. Knowl-
edge of the morphological variability of this muscle
is essential for all clinicians. To our knowledge, this
is the first description of such a case.

Ethical approval and consent to participate

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

CASE REPORT

An 81-year-old body donor (height 183 cm) was
subjected to routine anatomical dissection for re-
search and teaching purposes at the Department
of Anatomical Dissection and Donation. The donor
did not have any surgeries in the upper limb area.
The right upper limb was subjected to traditional
anatomical dissection [17, 26-28], and a morpho-
logical variation of a number of CBM heads was
found (Fig. 1).

In the present case, the CBM was represented by
six distinct heads which created a proximal attach-
ment with the SHBB as a common junction. Such an
origin was located on the coracoid process. In this
place, the common junction was 12.25 mm wide and
2.61 mm thick.

All distinct heads had a distal attachment on the
medial surface of the humeral shaft. The first head
was arising from the common junction, and its length
was 32.27 mm. In its proximal part, it was 8.08 mm
wide and 2.08 thick. The width of its insertion was
6.85 mm and thickness was 2.55 mm.

The second head was 5.03 mm wide and 2.00 mm
thick in the place of division. Its distal attachment was
5.38 mm wide and 2.60 mm thick. The length of this
head was 32.29 mm.
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Figure 1. Six-headed coracobrachialis muscle. Right upper limb;

H — humerus; shBB — short head of the biceps brachii; MCN —
musculocutaneous nerve; 1 — the first head of the coracobrachialis
muscle; 2 — the second head of the coracobrachialis muscle;

3 — the third head of the coracobrachialis muscle; 4 — the fourth
head of the coracobrachialis muscle; 5 — the fifth head of the
coracobrachialis muscle; 6 — the sixth head of the coracobrachialis
muscle.

The width of the third head in its proximal part
was 5.30 mm. The thickness of this head in the same
place was 2.60 mm. The length from this place to
the insertion was really similar to the previous one
— 33.19 mm. The distal attachment was the widest
of all and equalled 15.34 mm. The thickness in this
place was 3.67 mm.

The fourth head was 32.84 mm long. In the point
of the division, the width was 10.14 mm and the
thickness was 4.88 mm. Next, its distal attachment
was 10.04 mm wide and 5.67 mm thick (it was the
thickest insertion).

The length of the fifth head was 36.18 mm. It was
6.57 mm wide and 1.67 mm thick in its proximal part
arising from the common junction with the SHBB.
In its attachment to the bone, it was 7.88 mm wide
and 3.62 mm thick.
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Table 1. Morphometric measurements of individual heads of the coracobrachialis muscle

1%t head 2" head 3 head 4™ head 5" head 6" head
Length 32.27 mm 32.29 mm 33.19mm 32.84 mm 36.18 mm 47.92 mm
Origin Common junction with the SHBB
Width 12.25 mm
Thickness 261 mm
Division*
Width 8.08 mm 5.03 mm 5.30mm 10.14 mm 6.57 mm 7.13mm
Thickness 2.08 mm 2.00 mm 2.60 mm 4.88 mm 1.67mm 2.22 mm
Insertion Medial surface of the shaft of the humerus
Width 6.85 mm 5.38 mm 15.34 mm 10.04 mm 7.88 mm 11.36 mm
Thickness 2.55mm 2.60 mm 3.67 mm 5.67 mm 3.62 mm 3.93 mm

*Division of the common junction for distinct heads of the coracobrachialis muscle; SHBB — short head of the biceps brachii muscle

The last head appeared to be the longest and
equalled 47.92 mm. Its width in the proximal part was
7.13 mm, while the thickness in the same place was
2.22 mm. The insertion of this head was 11.36 mm
wide and 3.93 mm thick.

It is important to point out that the MCN was
piercing the fourth head. In this place, a diameter of
the MCN nerve was 6.66 mm. Some small branches
from the MCN innervated distinct heads of the CBM.

An electronic calliper (Mitutoyo Corporation, Ka-
wasaki-shi, Kanagawa, Japan) was used to complete
all necessary measurements. Each measurement was
repeated twice with an accuracy of up to 0.1 mm.

No other morphological variabilities were found.
Table 1 shows the morphometric measurements of
the presented case.

DISCUSSION

The presence of one additional head has been
described in literature many times. Moreover, there
are some muscles which may be represented by few
accessory bellies, and such case reports usually de-
scribe very rare structures. For example, the fifth head
of the quadriceps femoris (QF) is nothing special.
Willan et al. [24], in 1990, carried out a study in which
one additional head of the QF was present in about
one third of the limbs. On the other hand, Ruzik et
al. [22] found the QF with seven heads. Two addi-
tional muscle bellies were composed of tendons, and
another one was a tensor of the vastus intermedius
[22]. Olewnik et al. [19] created the first classification
system of additional heads of the QF, in which the
most common (75%) was five-headed QF. Moreover,
they found six-headed (21%), seven-headed (2.9%),
and eight-headed (1.9%) QF [19].
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Another muscle with high morphological varia-
bility is the biceps brachii (BB). In the literature, we
can find some descriptions of one additional head.
For example, Mujahid Ansari et al. [16] found a case
of three-headed BB. However, Ballesteros et al. [1]
carried out a study in which the results showed that
one additional head of the BB is not a rare variant
because it occurred in 21% of specimens. Moreover,
there are some cases of four-headed BB. Catli et al. [7]
detected the BB with two supernumerary heads, orig-
inated in various places. A very interesting case was
a five-headed BB, described by Je et al. [13]. One
supernumerary head originated from the anterior
surface of the distal tendinous part of the pectoralis
major muscle. The other two originated from the
body of the humerus [13].

Coming back to the CBM, the situation is similar.
There are some descriptions of one extra head of the
CBM, like this found by Gabrelotti et al. [11]. To con-
firm the statement that one additional head is usually
nothing special, we should look at the results of the
study carried out by Szewczyk et al. [23]. It turned
out that the CBM was represented by a double muscle
belly in 42.6% of specimen. Catli et al. [7] described
a rare variant of the CBM, which was characterized
by two additional heads. In the study carried out by
Szewczyk et al. [23], we can also find a description
of such a structure, and its prevalence was around
8% (8/101 upper limbs). Two of these supernumer-
ary heads originated from the coracoid process and
the last one originated from the SHBB [23]. There
is also a description of four-headed CBM, and such
a structure has not been found by Szewczyk et al. [23].
The CBM with additional three heads was described
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by Olewnik et al. [21]. All heads were innervated by
the MCN [21].

Our present case is something like the eight-head-
ed QF or five-headed BB. It originated as a common
junction with the SHBB from the coracoid process. All
six heads had their distal attachment on the medial
surface of the humeral shaft. The reason for the oc-
currence of such a complex structure is astonishing
and most likely is associated with changes occurring
during the embryological growth. In the first stage,
brachalis muscle, BB, and CBM muscles are tightly
connected in a common pre-muscle mass. When
embryos achieve the length of 14 to 16 mm, these
three muscles can be recognized as distinct struc-
tures [2-4]. Probably, additional heads of the CBM
are formed at this stage of embryonic development
(14-16 mm) or maybe this embryological process lasts
longer and the single mass of the CBM divides into
smaller parts recognized as distinct supernumerary
heads.

Looking for embryological development of QF and
its additional heads, our hypothesis seems to make
sense. QF is represented by a single mass overlying
the anterolateral region when embryo is 11 mm long.
Then the differentiation occurs and in the 20-mm
embryo four distinct structures of the QF may be
distinguished [2-4]. Similarly, additional heads may
be created from 11 to 19 mm of embryonal length.
However, there is also a possibility that this process
occurs later, because the muscle mass is smaller than
that observed in standard parts of the QF. However,
our statement is only a hypothesis, so a further embry-
ological research should be performed to confirm it.

The presence of an additional head is usually con-
nected with some clinical implications. A supernumer-
ary head of the CBM may compress the MCN, especially
when this nerve courses between two bellies [18, 23].
The MCN is responsible for motor innervation of mus-
cles from the anterior compartment of the arm, so its
entrapment may cause some problems with flexion
and abduction in the glenohumeral joint. Structures
like the elbow joint, lateral parts of the forearm and
hand receive sensory innervation from the MCN, so the
compression of the MCN may manifest in tingling or
numbness [18]. However, in our case, the MCN was
piercing the fourth head of the CBM, and in our opin-
ion, the possibility of entrapment is lower.

The occurrence of an extra head of the CBM may
be important not only for anatomists but also for
clinicians. Upper limb injuries are very common, which
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is connected with various (sometimes really invasive)
surgical operations. For that reason, some results of
computed tomography or magnetic resonance show-
ing such variations may confuse a surgeon. It is even
worse if the change is detected during an operation.
This may cause some complications or prolong the
surgery [14]. Moreover, if additional heads occur
only unilaterally, it can result in asymmetry between
right and left side, and sometimes it may be wrongly
recognized as some kind of tumour [8].

As mentioned above, not only variations con-
nected with the number of heads take place. For
example, Szewczyk et al. [23] classified the CBM,
basing on its different place and representation of
insertion, and distinguished two types. The first one
was represented by a single insertion onto the distal
1/3 of the humerus. In turn, the second one was
characterized by a double insertion: one to the distal
1/3 of the humerus (as the previous one), and one
which created fusion with the medial head of the
triceps brachii [23]. Moreover, they also divided the
CBM basing on the course of the MCN. Type | was
represented by the nerve piercing the muscle belly.
Type Il was represented by the MCN passing between
heads of the CBM [23]. In the present case, only the
fourth head was pierced by this nerve and some small
branches innervated other heads.

There are also some interesting muscles connected
with the CBM. For example, the CBM brevis, whose
origin is located on the anterior surface of the cora-
coid process. It may insert onto the lesser tuberosity
or surgical neck of the humerus [5]. A special kind
of the CBM brevis is the coracocapsularis muscle,
whose proximal attachment is fused with the capsule
of the shoulder joint [25]. Another example of high
variability of the CBM is coracobrachialis minor se-
cundus which is characterized by a connection with
the pectoralis major tendon [6], or coracobrachial
muscle of Cruveilhier, also represented by fusion,
but with the latissimus dorsi muscle [9]. A really rare
structure is a CBM longus whose point of insertion
may be variable [18].

Summing up this section, due to high morpho-
logical variability of the CBM, there is a possibility to
find some interesting structures which have not been
described in the literature yet.

CONCLUSIONS

The CBM is associated with high morphological
variability. All of these variations seem to be impor-
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tant not only for anatomists but also for clinicians.

The most possible reason for the occurrence of the
six-headed coracobrachialis muscle presented in this
case report is an improper embryological develop-
ment; however, further embryological investigations

should be performed to confirm this phenomenon.
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