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ABSTRACT

During the dissection of the left axilla of an 80-year-old male cadaver three
anterior and one medial pectoral nerves were incidentally detected. All the
three anterior pectoral nerve arose from the anterior division of the middle
trunk of the brachial plexus. The upper two anterior pectoral nerves entered
pectoralis major while the most inferior joined the medial pectoral nerve to
form a prominent ansa pectoralis. The ansa pectorals then gave four branches

that distributed to the two pectoralis muscles. Two of the ansa pectoralis
branchesentered pectoralis major, one ended on pectoralis minor and one
entered both muscles. No lateral pectoral nerve from the lateral cord was
observed.

Though the presence of multiple branches like in this case would make
approach to the pectoral region difficult without damage to these nerves, it
could safeguard the normal muscle function in situation of isolated nerve
injuries.

Key Words: Brachial plexus; Anterior pectoral nerves; Medial pectoral nerve; Ansa
pectoralis.

INTRODUCTION

he pectoralis muscles are innervated by the medial and lateral pectoral

nerves, which are branches of the respective cords of the brachial
plexus. The medial pectoral nerve innervates both Pectoral muscles, while
the lateral pectoral nerve innervates only the pectoralis major muscle [1].
According to standard textbooks, these two nerves are classically named
based on their origin from the medial and lateral cords of the infraclavicular
part of the brachial plexus. However, numerous studies and reports on
pectoral nerves indicate that there is an extensive degree of variation in
their origin, branching and distribution patterns. Though they are variable,
the pectoral nerves are clinically important in that they can be involved in
various diseases, traumatic and entrapment injury processes of the thorax,
shoulder and axilla. During surgery, the branches of medial pectoral nerve
to pectoralis major muscle can be preserved or severed during subpectoral
dissection [2]. The severance of these branches to pectoralis major muscle do
not cause clinically significant weakness of the muscle, therefore, the medial
pectoral nerve can be used as a donor nerve in nerve transfer procedures for
neurosurgical treatment of nerve injuries [3]. The lateral pectoral nerve is
frequently affected by mononeuropathies caused by repetitive forceful macro-
and micro-traumas that result in focal atrophy and weakness of the clavicular
part of the pectoralis major muscle with asymmetry of the pectoral region
[4]. Regional pectoral nerve block is also becoming a common practice for
effective analgesia in various clinical procedures like in orthopedic treatment
of shoulder problems, nerve transfer surgeries (neurotization), pectoral
flap transfer, mastectomy, breast implant breast implant and augmentation
procedures as well as in the control of preoperative and postoperative
regional pain syndromes [4,5].

CASE REPORT

During dissection of the left axilla of an 80-year-old male cadaver, three
anterior pectoral nerves (superior, middle and inferior) and a prominent
ansa pectoralis formed by the union of the anterior inferior and medial
pectoral nerves were incidentally noticed. These nerves were cleaned and
followed farther from their origins to their termination on the pectoralis
minor and pectoralis major muscles to demonstration their distribution. The
nerves were designated based on their origin from the different parts of the
brachial plexus for a descriptive purpose. The three anterior pectoral nerves
were found to arise from the anterior division of the middle trunk of the
brachial plexus and the medial pectoral nerve originated from the medial
cord of the brachial plexus (Figures 1-3). According to their relationship to
each other the three anterior pectoral nerves were named as superior, middle
and inferior anterior pectoral nerves. The superior anterior pectoral nerve

entered the clavicular part of pectoralis major and the middle terminated in
the most superior fibers of the sternocostal part of pectoralis major closer to
its clavicular part (Figures 1-3). The inferior anterior pectoral nerve joined
the medial pectoral nerve to form a loop, the ansa pectoralis (Figures 1 and
2). Farther dissection revealed four branches of ansa pectoralis that variably
distributed to the two pectoral muscles (Figures 1 and 3). The 1* branch
from the ansa pectoralis crossed the medial border of pectoralis minor,
ran superficial to it and entered the deep surface of superior part of the
sternocostal portion of pectoralis major (Figures 1 and 2). The 2" branch
entered pectoralis minor and pierced through it to extend to the middle
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Figure 1) Illustrates the origin of the superior anterior, middle anterior, inferior
anterior and medial pectoral nerves and the formation of the ansa pectoralis between
the inferior anterior pectoral and medial pectoral nerves with its four branches medial
and deep to the pectoralis minor. The branches of ansa pectoralis are labeled from 1-4;
1=first branch, 2=second branch, 3=third branch, 4=fourth branch.
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Figure 2) Demonstrates the distribution of branches to the pectoralis muscles
with the muscles cut and reflected superiorly and laterally. The superior anterior
and middle anterior pectoral nerves and the first branch of ansa pectoralis crossed
laterally superficial to pectoralis minor. The 2™ branch entered and pierced through
the pectoralis minor to reach the middle portion of pectoralis major, the 3™ branch
ran deep to pectoralis minor and terminated on its lateral aspect. The 4" branch
undercrossed pectoralis minor and extended to the lower sternocostal and abdominal
parts of pectoralis major.

Figure 3) Shows the five branches to pectoralis major (superior anterior pectoral
and middle anterior pectoral directly from the anterior division of the middle trunk
of the brachial plexus and the 1%, 2 and 4" branches of the ansa pectoralis) in the
interpectoral space. The pectoralis major is reflected superolaterally to show the five
nerves on it deep surface. The 3™ branch from the ansa pectoralis (not shown here)
terminated in the lateral aspect of pectoralis minor.

portion of the sternocostal part of pectoralis major (Figures 1 and 3). The 3™
branch also entered pectoralis minor along its lateral border but it terminated
within the substance of the muscles (Figures 1 and 2). The 4"branch crossed
laterally deep to pectoralis minor and entered the inferior portion of the
sternocostal and abdominal parts of pectoralis major (Figures 1 and 2).

DISCUSSION

There are several documentations and reports that relate to the origin,
number and distribution patterns of the pectoral nerves. A few of these that
relate to this case report include three separate lateral pectoral nerves that

2

arose from the lateral cord of the brachial plexus [6], three pectoral nerves
that originated from the cords and division of the brachial plexus [7] and
two lateral pectoral nerves that stemmed from the lateral cord of the brachial
plexus [8].

The lateral pectoral nerve runs across the medial aspect of the pectoralis
minor and then on the undersurface of pectoralis major along with the
pectoral branch of thoracoacromial artery, innervating the proximal two-
thirds of pectoralis major [9]. This nerve can arise by two roots from the
anterior divisions of the upper and middle trunks of the brachial plexus
or by a single root from its lateral cord and has a constant course along the
thoracoacromial vessels [10].

In 76% of 25 cases the medial pectoral nerve coursed through the pectoralis
minor muscle as a single trunk and as divided branches in only 34% to
innervate the lower portion of the pectoralis major [9]. Another study
demonstrated that in 56% of the cases the medial pectoral nerve pierced the
pectoralis minor as a single trunk to innervate pectoralis major, and in 44%
it divided before entering pectoralis minor and its branches passed through
the muscle or around its lateral border to reach pectoralis major [10]. There
is also a report on a series of three pectoral nerves to the pectoralis major
originated from the lateral cord of the brachial plexus. The report highlighted
the usefulness of these three nerve in the pectoralis muscle flap transfer to
the head and neck region [6]. However, lateral pectoral nerve arising from the
lateral cord of the brachial plexus is not observe in the current case report,
rather the pectoralis major is innervated by the superior anterior and middle
anterior pectoral nerves from the anterior division of the middle trunk of the
brachial plexus and three other branches from the ansa pectoralis.

An earlier study also demonstrated the presence of superior, middle and
inferior pectoral nerves arising from the anterior divisions of the respective
trunks of brachial plexus with the formation of ansa pectoralis between the
middle and inferior pectoral nerves [7]. Though, the designation of the
nerves looks similar to this case report, the origins, courses and distribution
patterns of these nerves are completely different. The case in this report is
very unique in that all the three distinct anterior pectoral nerves (superior,
middle and inferior) arose from the anterior division of the middle trunk
of the brachial plexus while the medial pectoral nerve took its origin from
medial cord of brachial plexus as classically described. The anterior inferior
pectoral nerve joined the medial pectoral nerve to form the ansa pectoralis
that farther divided into four branches. Hence, according to the finding in
this case, the pectoralis major is innervated by five of these nerves (two from
the anterior division of the middle trunk of the brachial plexus and three
from the ansa pectoralis); while pectoralis minor is innervated by two nerves
both of which are from the ansa pectoralis.

No case similar to this could be found by the extensive search of literature
made during compiling this case report. Therefore, the finding in this case
does not verify the classically described medial and lateral pectoral nerves
to pectoralis muscles as branches of the medial and lateral cords of the
brachial plexus and has no similarities to any of the documented and
reported cases so far.

CONCLUSION

The observation in this case does not fit the classic two nerve description
of nerves to the pectoralis muscles and any of the variations reported in
literature. What is unique in this case is the absence of lateral pectoral nerve
from the lateral cord of brachial plexus with three anterior pectoral nerves
arising from the anterior division of the middle trunk of the brachial plexus
and the formation of ansa pectoralis, which provided four branches that
entered different portions of the two pectoralis muscles. The unusual origins,
ramifications and distributions observed in this case are like a double-edged
sword, which on one hand could make clinical approach to pectoral nerves
difficult without a damage to them and on the other hand the innervation
of pectoralis major by five distinct branches and pectoralis minor by two
different branches could safeguard normal function of the muscles in
isolated nerve injuries. Therefore, these nerves could possibly be used as
potential donors for harvesting branches for neurotization procedures with a
minimum or no effect on the muscles.
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