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Abstract: While modified radical mastectomy with level I and level II axillary lymph node clearance is
a typical operating method in breast surgery, level III axillary lymph node clearance is necessary in some
cases such as those involving apical axillary nodes. Level III dissection can provide accurate postoperative
staging and essential guidance for postoperative adjuvant therapy. Although it is often difficult to expose
the subclavian region and dissect level IIT axillary lymph nodes, in this case, the author split the pectoralis
major muscle 2 cm inferior to the collarbone and performed a skeletonized complete level III axillary
lymph node dissection. The author cut apart the fat on the surface of subclavian vein, lifted the fascia on
the surface of the subclavian vein, removed the lymphoid adipose tissue along the fascial space completely
and skeletonized subclavian vein. This approach provides less operating space, but it can fully expose the
subclavian area, making it easier to dissociate and dissect the parasternal ligament, subclavian vein, medial
border of the pectoralis minor muscle, and other important anatomical landmarks. In addition, the pectoralis
branches of the thoracoacromial artery and the lateral cutaneous branches of the intercostal nerves were
protected when removing the axillary nodes, which reduced postoperative complications such as upper limb
numbness, tingling sensation, and muscle atrophy. Axillary lymph nodes were completely resected from
inside to outside, and the important anatomical markers of axilla such as axillary vein, long thoracic nerve,

thoracodorsal nerve and thoracodorsal vessels were clearly exposed.
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Introduction

Breast carcinoma is the most common malignant
tumor in females and the second most common cause
of cancer-related mortality in females (1). Axillary
node clearance is still the cardinal operation method
in patients receiving breast mastectomy surgery with
positive sentinel lymph nodes and in patients receiving
breast conservation treatment with three or more sentinel
lymph node metastasis, although axillary management in
breast cancer is still controversial (2). Axillary lymph node
dissection is of great importance to evaluate the prognosis

and develop treatment plans for breast cancer patients. The
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surgical approach presented in this paper can make it easier
to dissect axillary lymph nodes and reduce the risk of nerve
or vessel injury during dissection.

Usually, the pectoralis minor is an essential anatomical
marker which divides axillary lymph nodes into three levels.
Metastasis of level III axillary lymph nodes means poor
prognosis. The National Comprehensive Cancer Network
(NCCN) guidelines for breast cancer demonstrate that in
the absence of gross disease in level II nodes, lymph node
dissection should include tissue inferior to the axillary vein
from the latissimus dorsi muscle laterally to the medial
border of the pectoralis minor muscle (level I/1I) (3),
while level III dissection to the thoracic inlet should be
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performed only in cases with gross disease in level II and/
or III (4). It is often difficult to expose the subclavian
region and dissect level III axillary lymph nodes. Muscolino
et al. proposed a practical method to reach level III axillary
lymph nodes: splitting the pectoralis major muscle and
immobilizing the pectoralis minor muscle (5). The research
of Hadjiminas et /. showed that access to level III through
a muscle splitting transverse incision on the pectoralis
major provided excellent visualization of level III (6). In the
present operation, the surgeon performed an elaborative
method to protect the important structures of the armpit,
and completed a thorough skeletonized dissection of level
I, 11, and III axillary lymph nodes. We present the following
article in accordance with the CARE reporting checklist
(available at https://dx.doi.org/10.21037/gs-21-567).

Case presentation

A 56-year-old female with no personal or family history
of cancer presented to the outpatient department with
the primary complaint of discovering a lump on the right
breast 3 months previous. On breast examination, there
was a hard mass of about 3 cm diameter and with good
mobility located in the inner upper quadrant of the right
breast, and an enlarged lymph node was present in the
right axilla. At color doppler ultrasound, a hypoechoic mass
measuring approximately 3.2 cm x 2.5 cm was visible at
the inner upper quadrant of the right breast (BIRADS 5).
Swollen lymph nodes with abnormal structure were seen in
the right axillary and subclavian region, and the boundary
between the cortex and medulla of the nodes was unclear.
At Molybdenum target, a hi-density calcification area with
indistinct margins was observed in the right breast (BIRADS
4C). No distant metastasis was found in the baseline
assessment.

Ultrasound-guided core needle biopsy showed breast
invasive carcinoma (low-grade). Immunohistochemistry
(IHC) revealed estrogen receptor (ER), progesterone receptor
(PR), and human epidermal growth factor receptor 2 (Her-
2) were negative on the tumor cells, and the Ki-67 index was
50%. Fine needle biopsy revealed cancer cells in the right
axillary and right subclavian lymph nodes. The preoperative
diagnosis was right breast cancer (¢T2N3MO, stage 1Ilc),
and before surgery, the patient received chemotherapy
(ECx4—Tx4). After neoadjuvant chemotherapy, the patient
received a modified radical mastectomy, and the postoperative
pathology showed fibrostromal hyperplasia of the breast with
hyaline degeneration and local foam cell aggregation, which
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conformed to the changes after chemotherapy. In the axillary
lymph nodes, one of the fourteen level I nodes was involved
(1/14); no cancer metastasis was found in four level II nodes
(0/4); one of the three level III nodes was involved (1/3); and
there was no metastasis in the one intermuscular lymph node
(0/1). The postoperative diagnosis was right breast cancer
(pTxN3MO, stage Illc). After surgery, the patient underwent
standard-dose radiotherapy which following the statement
of National Cancer Institute (7), and based on the result of
CREATE-X research, we recommended her for adjuvant
treatment with capecitabine (8). All procedures performed
in studies involving human participants were in accordance
with the ethical standards of the institutional and/or national
research committee(s) and with the Helsinki Declaration (as
revised in 2013). Written informed consent was obtained
from the patient for publication of this case report and
accompanying images. A copy of the written consent is
available for review by the editorial office of this journal.

Surgical procedure

We presented the procedure of the operation in detail (Video I).
A fusiform incision was performed around the nipple
and areola, the skin on the surface of the tumor, and the
puncture needles pinhole on the right breast. The epidermis
was slit with a scalpel, and the dermis and subcutaneous
tissue incised with an electro tome. The assistant nipped
the dermis with mosquito forceps and pulled the skin flap
upwards, and the operator pushed the breast in the opposite
direction with gauze. The author then used electro tome to
dissociate the flaps in the superficial layer of the superficial
fascia of the breast, at the attachment point of the Cooper
ligament. The operation region of the flaps accorded to the
predefined range of the line drawn before operation, which
saw the upper border two fingers below the clavicle, the
lower border as the costal arch, the medial border as the side
of the sternum, and the lateral border the anterior edge of
the latissimus dorsi. The author lifted the superior margin
of the breast by tissue forceps, then excided breast tissue
and the deep layer of superficial fascia along the direction
of pectoralis major fibers by electro tome to coagulate the
perforator vessel when removing interior breast tissue.
Electro tome was also used to cut apart the pectoralis major
along the direction of muscle fibers, then fat on the surface
of the pectoralis minor muscle was removed to reveal the
muscle, while paying attention to protect the pectoralis
branches of the thoracoacromial artery. Assistants then
pulled the pectoralis major and minor muscles to both
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sides with hooks and exposed the subclavian area fully. The
author then dissected level III axillary lymph nodes carefully
at a range: up to the subclavian vein, down to the entrance
of the thorax, inside to the parasternal ligament, and outside
to the medial edge of pectoralis minor muscle. Level 11T
lymph nodes were marked with a suture knot.

The pectoralis major and pectoralis minor muscle were
separated along their interval, and intermuscular lymph
nodes were resected. The coracoclavicular fascia along the
lateral border of the pectoralis minor muscle was opened
and the armpit entered, while attention was paid to protect
the lateral thoracic artery and vein. The tongue-like fat
was then cut apart to expose the axillary vein, and the
long thoracic nerve was dissociated and exposed along the
lateral margin of the serratus anterior muscle. One assistant
pulled the pectoralis minor to the inner side, and the
surgeon then removed level II and level III axillary lymph
nodes. The author then freed and protected three lateral
cutaneous branches of the intercostal nerves including
the intercostobrachial nerve, which is the second lateral
cutaneous branch of intercostal nerve. Lastly, the author
dissected level I axillary lymph nodes, which are divided into
an inner triangle and outer triangle. The inner triangle area
was then cleaned at the range: superior to the axillary vein,
external to the thoracodorsal vessels, and internal to the
long thoracic nerve, while paying attention to protect the
long thoracic nerve, dorsal thoracic nerve, dorsal thoracic
artery and vein, and their branches. The outer triangle
area was cleaned at the range: superior to the axillary vein,
internal to the thoracodorsal vessels, and external to the
lateral margin of the latissimus dorsi muscle, while paying
attention to protect the subscapular vessels, thoracodorsal
nerves, thoracodorsal arteries and veins, and their branches.
The axillary lymph nodes and breast specimens were then
completely removed. The operative cavity was checked
carefully for bleeding, then flushed with sterile distilled
water and normal saline, and two drainage tubes placed.
The skin and subcutaneous tissue were then closed with
inverting suture.

Discussion

Many scholars believe that level III axillary lymph node
resection is an unnecessary and extreme procedure for
the majority of breast carcinomas (9), as its benefits are
uncertain, and it can lead to a series of postoperative
complications such as paresthesia, armpit dysmorphia,

and upper limb edema. In T1/T2/T3 and NO/N1a/N1b
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breast carcinoma patients, Kodama et 4/. contrasted the
effectiveness of level III axillary lymph node resection and
level I axillary lymph node resection, and the results indicated
that the former was unable to improve prognosis (10). The
research of Tominaga et 4l. showed that in patients receiving
level IT or level IIT axillary lymph node clearance, the 10-year
overall survival (OS) rates were 86.6% and 85.7% (P=0.931),
respectively, and 10-year disease-free survival (DFS) rates
were 73.3% and 77.8% (P=0.666), respectively, indicating
that level III axillary lymph node clearance was unnecessary
for patients with stage II breast carcinoma (11).

Although level IIT dissection does not ameliorate survival,
it can provide accurate postoperative staging and essential
guidance for postoperative adjuvant therapy. Metastasis
of level III axillary lymph nodes is an essential factor that
causes local recurrence and distant metastasis. Level III
dissection can screen out patients at high risk of recurrence
for intensive therapy. In this case, level III axillary lymph
nodes were dissected because of positive subclavian lymph
nodes puncture. There are usually two approaches for level
IIT axillary lymph node dissection, with some surgeons
retracting the pectoralis major and minor muscles, while
others prefer to split the pectoralis major muscle (Kodama
method). When applying Kodama method, surgeons usually
split the pectoralis major muscle through intermuscular
sulcus. However, the position of intermuscular sulcus
is often too high to access to subclavian region and
intermuscular sulcus is absent in some patients. In this case,
the authors split the pectoralis major muscle 2 cm below
the clavicle along the direction of the pectoralis major fiber,
which make access and visualization much easier. Although
this approach provides less operating space, it can fully
expose the subclavian area, making it easier to dissociate
and dissect the parasternal ligament, subclavian vein,
medial border of the pectoralis minor muscle, and other
important anatomical landmarks. At the same time, due to
the splitting of the pectoralis major, the dissection of lymph
nodes between the pectoralis major and minor muscles is
more thorough, and the protection of the pectoralis branch
of the thoracoacromial artery will be easier. While cleaning
the lymph nodes of the subclavian region, lymph fat tissue
should be dissected towards the back of the pectoralis minor
muscle as far as possible, which will make it easier to pull
the level III lymph nodes out from the outside edge of the
muscle.

The intercostal nerves send out lateral cutaneous branches
near the anterior axillary line. The lateral cutaneous
branch of the second intercostal nerve is distributed in
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the medial arm skin across the armpit, where it is called
the intercostobrachial nerve. This nerve is an important
anatomical structure of the axilla, closely related to the
abnormal sensory function sometimes seen after operation.
The intercostobrachial nerve usually originates in the
second intercostal space, and often merges with the first
and third intercostal nerve branches (12,13). In the present
operation, the surgeon carefully dissected and exposed the
lateral cutaneous branches of the intercostal nerves and
intercostobrachial nerve on the side of the chest wall, freeing
them completely, while paying attention to keep the electro
tome away from the nerves. While cleaning the internal
triangle, attention was paid to protect the branches of the
thoracic dorsal vessels, especially the branches of the serratus
anterior muscle, which is easily injured when cleaning the
side of chest wall. The circumflex scapular artery and vein
should also be protected when cleaning the external triangle.
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