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ABSTRACT
During routine dissection classes, conducted for first year undergraduate medical students, we encountered a rare anatomical variation
in relation to the intercostobrachial nerve (ICBN). The ICBN represents the lateral undivided cutaneous branch of second intercostal
nerve. In this case, the ICBN formed nerve loops with branches of the lateral cutaneous branch of the third intercostal nerve. These
loops eventually gave branches that probably supplied the floor of the axilla and proximal arm. Nowadays, this ICBN is gaining clinical
importance during the axillary lymph node dissections and mammary gland surgeries. Damage to the ICBN, may results in the sensory
deficits in patients undergoing surgery. In our case report, ICBN was making aberrant nerve loop along with the branches from the third
intercostal nerve. Knowledge regarding the origin, formation and route of ICBN is of clinical significance to axillary surgeons, radiologist
and anesthesiologists.
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Fig. 1: Photograph showing the formation of nerve loop from the ICBN and third intercostal nerve. Along with nerve loop, branch of lateral
thoracic artery is passing between the two-nerve roots of third intercostal nerve (3rd ICN). MCNA: Medial cutaneous nerve of arm; ICBN 1:
Intercostobrachial nerve 1; AV: Axillary vein; NL: Nerve loop; P. minor: Pectoralis minor.

INTRODUCTION
The axilla is a truncated space, forming the passage for
neurovascular structures between the upper limb, neck,
and thoracic cavity. Variations in the neurovascular structures in this region may affect the outcome of axillary surgeries such as sentinel node identification and biopsy as
well as axillary node dissection during a mastectomy for
malignancies of the breast (1).
The cords (lateral, medial and posterior) of the brachial
plexus in the axilla can be identified with the help of their
relative positions to the axillary artery. The three cords enter the axilla at the apex and are arranged, according to the
names, around the second and third parts of the axillary
artery. In relation to the first part of the artery, however,
the lateral and posterior cords are lateral, and the medial
cord lies posterior to the artery (2). The lateral cutaneous
branch of the second intercostal nerve is termed as the intercostobrachial nerve (ICBN) and can be identified easily
because it emerges from the second intercostal space near
the mid-axillary line (midway between the anterior and
posterior axillary folds) (3). The ICBN is nearly parallel
to the axillary vein, at a distance of about 1.5 centimeters
(4). The ICBN pierces the intercostal muscles of second intercostal space and serratus anterior muscle around the
midaxillary line, crosses the axilla and finally joins with
the medial cutaneous nerve of the arm (MCNA). When the

nerve passes through the axilla, it gives off the posterior
axillary branch, which innervates the skin of the posterior axillary fold. Thereafter, it gives sensory innervations
to the skin of upper half of medial and posterior part of
the arm (up to the apex of axilla), where it joins with the
posterior cutaneous nerve of the arm, which is a branch of
the radial nerve (5). Knowledge of the origin of ICBN and
its branching pattern is necessary to avoid injury to it during axillary node dissection and mastectomy procedures.
There is a paucity of information in published literature
regarding the route, location, branching pattern and formation of a plexus or nerve loops in the axilla.
Axillary lymphadenectomy is done for sentinel lymph
node identification in mammary gland malignancies or
as a component of surgical treatment offered to patients
with breast cancers or suspected cancers (6). Post-surgical morbidities in axillary node dissection are restricted
mobility of shoulder and arm, sensory changes, pain, and
lymphedema. It is reported that in patients with breast
cancer, even a sentinel lymph node biopsy can result in
the chronic sequelae, such as limitation in arm abduction
(0–41.4%), pain (5.6–51.1%), paresthesia (5.1–51.1%) and
lymphedema (0–27.3%) (7). These result from accidental
harm to nerves, arteries and lymph vessels, respectively.
Preservation of nerves during surgery can significantly
decrease alterations of pain sensitivity in the arm after
surgery (8).
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Therefore, in this case report, we present a peculiar
pattern of formation and distribution of the ICBN that
may add to the body of literature and may alert axillary
surgeons about possible variations to beware of to reduce
the chronic sequelae of nerve injury in their patients.
CASE REPORT
During routine dissection of the axilla, we encountered
the variation of ICBN in right upper limb of a female cadaver, who was 60 years of age at her time of death. The
donor had died of natural causes. The cadaver had no
visible signs of trauma, surgery or other pathological lesions in the neck, axilla, and thorax. Here, the ICBN after
piercing intercostal muscles and serratus anterior muscle, bifurcated into two branches. The larger of the two
branches joined with the medial cutaneous nerve of the
arm and continued posteriorly towards the axilla, where it
probably ended by supplying the skin of the posterior part
of the arm. It did not have any branches innervating muscles of the region. The smaller branch of the ICBN joined
the lateral cutaneous branch of the third intercostal nerve
arising from the 3rd intercostal space in the mid-axillary
line and formed a proximal nerve loop (Figure 1). A distal
nerve loop was also formed between the larger and smaller branches of the ICBN and the lateral cutaneous branch
of the third intercostal nerve. This distal nerve loop was
found in the axilla and this loop gave off five branches that
probably innervated the skin of the floor of the axilla and
the upper medial part of the arm. None of the dissected
branches of the loop or the parent nerves entered any of
the muscles surrounding the axilla. The lateral thoracic
artery passed deep to the nerve loops in the axilla, but a
branch from this artery passed beside the roots of the lateral cutaneous branch of the third intercostal nerve.
DISCUSSION
Here, we report the formation of aberrant nerve loops and
their branches between the lateral cutaneous branches of
the second and third intercostal nerves in the axilla. The
intercostobrachial nerve is an undivided lateral cutaneous branch of the second intercostal nerve (3). Cunnick
grouped the anatomical variation of this nerve into various
subcategories: in type1 the ICBN arises from T2 and does
not give off any branches; type 2 arises from T2 alone and
divides into a large main trunk and a much smaller branch;
in type 3 the ICBN arises from T2 alone and then divides
equally into two branches; in type 4 the ICBN is formed
by two equally sized branches from the T1 and T2 nerves;
in type 5 the nerve arises from two separate T2 radicals to
form a single nerve, which does not give off any branches
in the axilla and lastly in type 6 it arises from T2 alone and
is divided into the large main trunk and at least two smaller branches. The ICBN innervates the skin of the medial
and posterior part of the arm and also communicates with
the medial cutaneous nerve of the arm (MCNA) (9).
Breast cancer is the most common diagnosed malignancy in women worldwide (22%) and in India (18.5%) it
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ranks second to cervical cancer (10). The ICBN is closely
related to axillary lymph nodes, which are traditionally divided into three levels (I, II, III) by pectoralis minor
muscle. Nowadays, it is commonly accepted principle that
during surgery, lymph node should be extracted from level I to level III (11). Anatomy of the ICBN is highly variable and it divides the axillary space into lower and upper
compartments. The upper compartment includes level III
and a large part of level II lymph nodes. ICBN is commonly
injured during surgeries of the mammary gland and axilla
and recent studies have been mainly focused on preservation of ICBN during breast and axillary surgeries (12).
According to the observation by Li J et al, if the axillary
lymph nodes lying above the ICBN have micro or macrometastasis then there were metastasis positive nodes
under the ICBN and similarly, if no metastasis is seen in
lymph nodes under the ICBN, the upper nodes were also
metastasis-free. Thus, ICBN forms the good anatomical
landmark to define the axillary lymph node dissection
procedure (13). Preservation of ICBN is beneficial to the
patient because this leads to a significant decrease in pain
sensitivity of the arm, without increasing the duration of
the operation or the occurrence of relapses (14, 15). Some
studies reported that preservation of ICBN consumes
much time during mammary gland surgery but in the
postoperative period there is the significant decrease in
patients sensory deficits and pain (16). In addition, in patients with ICB Neuralgia, anaesthetists have started using
ultrasound guided nerve blocks in the subpectoral plance.
Aberrant branching patterns would affect the outcome of
these procedures that bring relief to the patient (17).
The embryological basis for the formation of aberrant
nerve plexus is not fully understood. Various theories have
been proposed including the cell signaling. During the
fifth week of development, the axons of nerves grow distally to initiate contact with developing limb bud, improper signaling can lead to the formation of aberrant nerve
plexus (18). The factors which guide the nerve growth are
chemo-attractants (netrins) and repellents (semaphorins
and ephrins) which ultimately direct cell processes for
appropriate location (19). Another theory includes the
improper balance of calcium, which is required for the
guidance molecule to work effectively and also to stabilize
the microtubules. Microtubule misalignment initiates the
development of nerve in the new direction forming the
aberrant nerve plexus of the body (20).
This anomaly that we have reported here, has not been
mentioned before in literature, even in the studies dedicated to the anatomy of the ICBN. We believe that knowledge of this anomaly may be important to a surgeon during
dissection of the axilla and would decrease post-operative
morbidity for the patient.
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