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The coracobrachialis muscle belongs to the anterior group of the brachial region. 
Its main functions are flexion and adduction at the glenohumeral joint. It is highly 
morphologically variable, especially in the number of bellies, place of origin or 
insertion, and its relationship to the musculocutaneous nerve. Accessory structures 
associated with the coracobrachialis muscle include the coracobrachialis brevis 
or coracobrachialis longus muscle. The present case describes a three-headed 
coracobrachialis muscle with two such additional structures. One of these has  
a tendinous origin connected to the periosteum and located on the surgical neck 
of the humerus. Its insertion is fused with the third head of the coracobrachia-
lis muscle. The other has a proximal attachment fused with the capsule of the 
shoulder joint, and its distal attachment is fused with the third head of the cora-
cobrachialis muscle in place of its connection with the short head of the biceps 
brachii. This could result in better stabilisation of the glenohumeral joint; on the 
other hand, it could limit operational access during treatment of subscapularis 
tears. (Folia Morphol 2023; 82, 2: 439–444)

Key words: coracobrachialis muscle, accessory muscle, case report, 
coracocapsularis longus, coracobrachialis brevis, morphological 
variation, embryological development, embryogenesis

INTRODUCTION
The anterior group of the brachial region con-

sists of the coracobrachialis (CBM), biceps brachii, 
and brachialis muscles. The origin of the CBM is lo-
cated on the coracoid process, and the short head 
of the biceps brachii muscle (SHBB) has a proximal 
attachment in the same place [19, 20, 22]. It is worth 
mentioning that in some cases these two structures 
create a common junction [22]. The insertion of the 

CBM is located on the medial surface and border of 
the body of the humerus, usually referred to as an 
anteromedial surface. Its distal attachment is between 
the proximal attachments of the triceps brachii and 
the brachialis muscle. Three parts of the CBM can be 
distinguished: proximal (from the coracoid process), 
middle (larger than the first), and distal, the largest 
and most superficial part [3]. The CBM is supplied by 
the brachial artery, or more precisely by its muscular 
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branches. Innervation is delivered by the musculocu-
taneous nerve (MCN), which arises from the lateral 
cord of the brachial plexus [19, 20, 22]. 

The main functions of this muscle are flexion and 
adduction at the glenohumeral joint. Its proximal 
attachment allows it to participate in stabilisation of 
the humeral head (mainly anterior glenohumeral sta-
bility) [19, 22]. The subscapularis muscle has a similar 
function [26, 27]. The CBM also prevents deviation 
of the arm from the frontal plane during abduction 
[22]. This muscle not only fulfils those anatomical 
functions, it can also be used in procedures such as 
breast reconstruction after mastectomy or treatment 
of facial palsy. One of the most important conditions 
for performing such operations is good vascularisa-
tion [8, 11]. 

The CBM is highly morphologically variable [8–11, 
14, 19, 20]. The most interesting variation is the oc-
currence of additional structures, not only the pres-
ence of additional head but also, very rarely, distinct 
muscles. The literature includes descriptions of struc-
tures such as the coracocapsularis muscle [3, 25], the 
coracobrachialis brevis muscle [1, 3, 17], the minor 
coracobrachial muscle of Cruveilhier [6], the coraco-
brachialis longus muscle [3, 11, 14, 20], and others 
[11]. They differ in their place of attachment and lo-
cation in relation to the CBM [11]. Some variations of 
the CBM are associated with the MCN. Anatomically, 
this nerve should pierce the CBM, but in some cases it 
is located close to the muscle without piercing it [7–9, 
14, 19, 20, 23]. A very rare morphological variation 
is fusion of the CBM with the medial surface of the 
end of the pectoralis major muscle [18]. 

Some CBM variations can be clinically significant 
because of possible compression of different nerves or 
blood vessels [7–9, 19, 20]. Branches of the brachial 
plexus can potentially be compressed, leading for 
example to paralysis and hypoesthesia of the flexor 
group of the forearm [9]. However, the accessory 
variants of the muscle are not only pathological; as 
mentioned above, the CBM can be used during breast 
reconstruction after mastectomy. There should be no 
objection to using extra muscles such as the coraco-
capsularis for this procedure [7, 11]. 

The present report describes a three-headed var-
iant of the CBM, which originated as a common 
junction with the SHBB from the coracoid process. 
Moreover, there were two additional structures. One 
of these had a tendinous origin connected with the 
periosteum and located on the surgical neck of the 

humerus. Its insertion was fused with the third head 
of the CBM. The other had a proximal attachment 
fused with the capsule of the shoulder joint, and its 
distal attachment was fused with the third head of the 
CBM in place of its connection with the short head of 
the biceps brachii. Knowledge of the morphological 
variability of this muscle is essential for clinicians. To 
our knowledge, this is the first description of such  
a case (Fig. 1).

CASE REPORT
A 99-year-old male cadaver was subjected to rou-

tine anatomical dissection for research and teaching 
purposes at the University Complutense of Madrid. 
Dissection of the left upper limb revealed morpho-
logical variations related to the CBM.

In the present case, the CBM consisted of three 
heads. All three created a common junction with the 
SHBB, which functioned as a proximal attachment 

Figure 1. Unrecognized type of the coracobrachialis muscle; CP — 
coracoid process of the scapula; C — capsule of the humeral joint; 
BB — biceps brachii; 1 — first head of the coracobrachialis mus-
cle; 2 —second head of the coracorabrachialis muscle; 3 — third 
head of the coracobrachialis muscle.
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located on the coracoid process. At the point of ori-
gin the width was 11.11 mm and the thickness was  
5.71 mm. The distal attachment of all the heads of the 
CBM was located on the anteromedial surface of the 
humerus; it was 6.15 mm wide and 1.81 mm thick.

As mentioned above, the first head was at-
tached to the SHBB. The length of the first belly was  
72.60 mm. At the point of departure from the SHBB 
the width was 4.11 mm and the thickness 1.40 mm. 

The second head could be recognized as a main 
belly. From the point of the junction with the SHBB 
its length was 136.16 mm. At the same point it was 
8.99 mm wide and 1.89 mm thick.

The third head was really interesting. Its proxi-
mal attachment was also represented by a common 
junction with the SHBB. At the point of connection 
with the SHBB, the width was 4.64 mm and thickness 
1.59 mm. However, this head was connected with 
two anomalous structures. The length of the third 
head between the place of division into these two 
morphological variants and its distal attachment was 
34.81 mm. 

The first additional structure was represented by 
a tendinous slip attached to the periosteum in the 
surgical neck of the humerus. At that location it 
was 1.57 mm wide and 0.35 mm thick. The distal 
attachment of this structure was fused with the third 
head of the CBM, and at this point of division it was 
3.98 mm wide and 0.49 mm thick. The length of this 

variant muscle from its origin to fusion with the third 
head was 39.14 mm.

The second structure was a proximal accessory 
band represented only by a muscular part, which 
was attached to the capsule of the shoulder joint. Its 
origin was 3.46 mm wide and 1.95 mm thick. Its distal 
attachment was fused with the third head of the CBM 
where it connected with the SHBB. The length from 
the origin to the fusion with the CBM was 65.41 mm. 

An electronic calliper (Mitutoyo Corporation, Ka-
wasaki-shi, Kanagawa, Japan) was used for the meas-
urements. Each measurement was repeated twice 
with an accuracy of up to 0.1 mm. 

No other morphological variabilities were found. 
Table 1 summarizes the morphometric measurements 
of the present case. 

Ethical approval and consent to participate

The cadaver belonged to the Department of Anat-
omy and Embryology of the University Complutense 
of Madrid. 

DISCUSSION
The CBM is highly morphologically variable [8–11, 

14, 19, 20]. This is best demonstrated in the classifi-
cation system by Szewczyk et al. [22], who identified 
three types with subtypes distinguished by different 
proximal attachments, and two types distinguished 
by different insertions. There were cases of CBMs 

Table 1. Morphometric measurements of individual parts of the coracobrachialis muscle (CBM)

1st head  
of the CBM

2nd head  
of the CBM

3rd head  
of the CBM

1st additional 
structure

2nd additional 
structure

Length 72.60 mm 138.16 mm 34.81 mm** 65.41 mm* 39.14 mm*

CJ with the 
SHBB

Involved Involved Involved (but not involved 
in creation of the CJ)

Attached to the 
SHBB

Not involved

PA The coracoid process – –

Width 11.11 mm – –

Thickness 5.71 mm – –

PA

Localization: From the SHBB capsule of the surgical neck of shoulder joint the humerus

Width 4.11 mm 8.99 mm 4.34 mm 3.46 mm 1.57 mm

Thickness 1.40 mm 1.89 mm 1.59 mm 1.95 mm 0.35 mm

DA

Location: Anteromedial surface of the humerus Connected with the 3rd head of the CBM

Width 6.15 mm 7.81 mm 3.98 mm

Thickness 1.81 mm 3.46 mm 0.49 mm

*To the point of division; **From the point of division; SHBB — short head of the biceps brachii muscle; CJ — common junction; PA — proximal attachment; DA — distal attachment
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originating by one single belly from the coracoid 
process. There were also cases of CBMs with two 
heads, assigned to appropriate subtypes depending 
on whether both heads started on the coracoid pro-
cess, or one on the coracoid process and the other 
from the SHBB. There were also cases of a CBM with 
three heads, two of which originated from the cora-
coid process and the third from the SHBB [22]. 

Two types were distinguished according to the 
insertion of the CBM. In the first, a single belly was 
attached to the distal 1/3 of the humerus. The second 
was characterised by two bellies, one attached to the 
distal 1/3 of the humerus and the other fused with 
the medial head of the triceps brachii [22].

The relationship between the CBM and the MCN 
was also studied. In some cases the MCN pierced the 
muscle belly, but there were also cases in which it 
passed between the heads of the CBM [22].

Although the system created by Szewczyk et al. 
[22] is the latest classification of the CBM, variabilities 
were observed around 150 years ago. For example, 
Wood [25] was the first to notice that the CBM can 
consist of three parts. The origin of the upper part 
was located on the coracoid process and the insertion 
was fused with the capsule of the shoulder joint. This 
structure is usually called the CBM superior, or brevis, 
or ratotor humeri [25]. The middle part was attached 
to the mid-portion of the humerus and called the CBM 
proprius or medius. The third and lowest part was 
attached to the internal condyloid ridge, the internal 
intermuscular septum, or the trochlea, and it was 
called the CBM longus. Interestingly, the middle and 
the lowest part are fused and together to create the 
CBM; the CBM brevis is rather rare [3, 25]. 

Kyou-Jouffroy et al. [15] divided the CBM into 
three portions. All of them had a proximal attachment 
on the coracoid process, but they differed in the loca-
tion of their distal attachments. The first part had an 
insertion on the medial epicondyle of the humerus, 
and this structure was called the CBM longus or su-
perficialis. The second was attached to the humeral 
diaphysis and was called the CBM medius. The last 
was inserted on to the humeral neck and was called 
the CBM profundus or brevis [15]. 

The CBM brevis is an interesting structure [3, 25]. 
Its origin is located on the anterior surface of the 
coracoid process. It passes downwards and outwards 
and can insert on to the lesser tubercle or surgical 
neck of the humerus. In the present case, one of the 
additional structures was also attached to the surgical 

neck of the humerus, but we cannot call it the CBM 
brevis. The main difference is that the attachment of 
the CBM brevis on the surgical neck functions as an 
insertion [3]; in our case it functions as a proximal 
attachment. The present case also has a tendinous 
slip passing downwards and fused with the third 
head of the CBM. 

The literature describes another interesting struc-
ture called the coracocapsularis muscle [2, 3]. It was 
recognized as a variation of the CBM brevis, the in-
sertion of which was fused with the capsule of the 
shoulder joint [2]. In the present case there is an 
additional structure attached to the capsule, but we 
cannot name this a coracocapsularis muscle either. 
The reason is the same as above: the attachment of 
the coracocapsularis fused with the capsule of the 
shoulder joint functions as an insertion [2, 3]. In our 
case, it functions as an origin passing downwards and 
fusing with the third head of the CBM.

While searching the literature for a structure that 
could correspond to our muscles, we found many 
interesting variants related to the CBM. For exam-
ple, there is the coracobrachialis minor secundus [3], 
which typically orginates from the coracoid process 
and inserts to the pectioralis major tendon [25]. There 
are also structures in which the insertion is fused 
with the tendon of the latissimus dorsi. They are 
named the CBM brevis s. rotator humeri, le court 
coracobrachialis, or the minor coracobrachial mus-
cle of Cruveilhier [3, 6]. They all have origins on the 
coracoid process [3, 6]. 

Another variation was described by Chouke [5]. It 
had a proximal accessory band originating from the 
conoid ligament of the clavicle and inserting on to 
the medial intermuscular septum [5]. 

The literature also describes the CBM longus, 
sometimes named the CBM inferior. It is a very rare 
variant that can insert to the humerus, medial epi-
condyle, fibrous band of the medial intramuscular 
septum, i.e. Struther’s ligament, or the tendinous 
part of the latissimus dorsi [3, 7, 10, 20, 25]. There 
was also a case of the CBM longus inserted on to the 
olecranon [20].

Considering all the aforementioned variants of the 
CBM, we can conclude that there is no special name 
for the additional structures we present here. We 
found only a case report by Catli et al. [4] in which 
the CBM was represented by three heads, two of 
which had a typical origin on the coracoid process. 
Their insertion was located on the middle third of the 
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humerus. The third head had the same point of distal 
attachment, but its proximal attachment was fused 
with the capsule of the glenohumeral joint [4]. The 
course of this head was therefore similar to one of 
the additional structures in the present case, but in 
the latter, it was also attached to the third head at 
the point of its connection with the SHBB. 

Coexistence of three heads of the CBM and two 
additional structures, one of which originated from 
the surgical head of the humerus and the second 
from the capsule of the shoulder joint, has not yet 
been described in the literature. To our knowledge, 
therefore, this is the first description of such a case.

One question is: what causes such structures to 
appear? Possible reasons are changes during embryo 
development. During embryogenesis, the upper limb 
bud mesenchyme of the lateral plates differentiates 
into intrinsic muscles. The muscle primordia then fuse 
and a single muscle mass of the CBM is formed [24]. 
Not all muscle primordia fuse, but normally disappear 
through cell death [12]. However, if this process fails, 
accessory structures such as the coracocapsularis, 
coracobrachialis brevis, or coracobrachialis longus 
muscle can result. The structures described in the 
present case could have arisen in the same manner.

The course of these anomalous structures can 
have advantages. They can both contribute to better 
stabilisation of the shoulder joint. The first additional 
structure, which originated from the surgical neck 
of the humerus and was fused with the periosteum, 
could potentially prevent excessive external rotation 
of the humerus. The second, attached to the capsule 
and SHBB by the third head of the CBM, could prevent 
excessive anterior dislocation in the upper limb, allow-
ing the anteroposterior and mediolateral position of 
the humerus to be maintained. In conclusion, these 
anomalous structures are involved dynamically and 
passively in the stability of the glenohumeral joint. 

However, better stabilisation could entail some 
limitation of precise movements. To confirm this, bi-
omechanical studies are needed [27]. Unfortunately, 
there are difficulties with this, the main one being that 
such structures are very rare. A solution could be to ex-
amine other additional structures that could potentially 
function in a similar way; for example, an accessory 
subscapularis muscle. If a case is found in which there 
is insertion by a tendinous slip attached to the capsule 
of the shoulder joint as a distinct structure, the superior 
migration of the humeral head and maintenance of its 
anteroposterior position could be limited.

Unfortunately, such additional structures could 
also have disadvantages. An operation is usually need-
ed to treat subscapularis tendon tears [27]. During 
surgery, arthroscopic repair should be performed 
[16]. Among patients with full thickness tears less 
than 50%, one anchor should be made. Among pa-
tients with full thickness tears more than 50%, two 
anchors are necessary [16]. This procedure should 
be performed very carefully to avoid, for example, 
completely intersecting the rotator interval tissue and 
coracohumeral/superior glenohumeral ligaments [21]. 

In the present case, one of the additional struc-
tures was fused with the capsule of the shoulder 
joint, which anatomically covers the tendinous inser-
tion of the subscapularis muscle. Occurrence of such 
an anomaly could be related to limitations during 
an operation, for example because the incision is 
markedly limited. To facilitate detection of different 
morphological variations, imaging methods such as 
ultrasonography or computed tomography can be 
used. However, there is no certainty that additional 
structures will be detected among all patients [16].

CONCLUSIONS
The coracobrachialis muscle is highly morpholog-

ically variable. This could be because the regression 
of some muscle primordia is prematurely terminated. 
The course of the described case could be associated 
with advantages such as better stabilisation of the 
glenohumeral joint. On the other hand, such variants 
can significantly limit operational access during treat-
ment of subscapularis tears.
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