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Objectives: Axillary clearance is an established part of the management of breast cancer. The aim of this study was to determine the
number of retrieved lymph nodes (LNs) after axillary clearance surgery.
Methods:Over a 2-year period (January 2020–December 2022), data from 96 patients, who underwent axillary clearance surgery
in Khartoum locality, were collected. Multivariate analysis was used to assess the yield of axillary clearance.
Results: The mean of total number of retrieved LNs was 12.8, the mean of positive LNs was 2.6. There was statistical correlation
between the total number of retrieved LNs and total number of positive LNs (P = 0.000). 53.1% of patients had stage II breast
cancer, with 91% of them having invasive ductal carcinoma. Neoadjuvant chemotherapy decreased the total number of retrieved
LNs (P = 0.001). No statistically significant correlation was found between previous axillary surgery and the number of the retrieved
LNs (P > 0.05).
Conclusions: There were enough axillary LNs for histological studies; the total number of positive LNs increased with the increase
in total number of retrieved LNs. Neoadjuvant chemotherapy reduced the yield of axillary clearance.
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Introduction

The breast is an organ characterized by the complexity of its anat-
omy, development, functions, and aesthetic aspects. Breast cancers
are classified according to histology into: ductal carcinoma in situ,
lobular carcinoma in situ, invasive ductal carcinoma, invasive lob-
ular carcinoma, medullary carcinoma, mucinous (colloid) carci-
noma, tubular carcinoma, papillary carcinoma, metastatic breast
cancer, phyllodes tumors, mammary Paget disease, and inflamma-
tory breast cancer, with invasive ductal carcinoma being the most
common type[1].
Several treatments are used to manage breast cancer, including

surgery, radiation therapy, chemotherapy, hormonal therapy, and
axillary clearance; sometimes, a combination of treatments may be
employed. Types of breast surgery vary from breast-conserving
surgery to mastectomy, with reconstruction performed at the
same time or later[2].
Complete axillary dissection, as part of radical mastectomy, was

the standard of care in the past. Long-term follow-up of patients
showed substantial cure rates for thosewith positive nodes, indicat-
ing the therapeutic value of nodal dissection. Control of the axilla

was achieved in the past after the removal of positive nodes, and the
recurrence rate was low. Even today, in patients with positive
nodes, complete axillary clearance with modified radical mastect-
omy or a breast conservation approach with lumpectomy achieves
control of the axilla and complete axillary staging, allowing the
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HIGHLIGHTS

● An adequate number of axillary lymph nodes were col-
lected for histological analysis in all patients.

● A positive relationship was identified between the total
lymph nodes retrieved and the number of positive nodes.

● Neoadjuvant chemotherapy notably decreased the num-
ber of lymph nodes retrieved.

● Stage II breast cancer was the most common diagnosis in
the study population.

● The majority of cases had invasive ductal carcinoma, the
leading histological subtype.

● Clinical implications: These results indicate that axillary
clearance surgery provided sufficient lymph node speci-
mens for reliable staging and prognosis. Neoadjuvant
chemotherapy may influence lymph node harvest, which
may impact further treatment decisions. Additional
research is necessary to modify surgical methods and
adjuvant treatments to enhance lymph node retrieval
and improve patient outcomes.

● There was no significant correlation between a history of
non-clearance axillary surgery and the total number of
retrieved lymph nodes. Usually any surgical intervention
in the axilla could impact the number of lymph nodes
retrieved due to potential adhesions, scars, and anatomi-
cal disruptions of the axilla. However, this research did
not support this hypothesis, and the findings were consis-
tent even when compared to international studies.
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oncology team to plan systemic treatment based on the total num-
ber of nodes involved[3].
Axillary dissection is now less frequently performed, as it has

often been replaced by sentinel lymph node biopsy (SLNB).
However, it remains a mandatory procedure in many situations,
such as clinically positive axillary lymph nodes, multiple positive
sentinel nodes, or unsuccessful sentinel node mapping[4].

Problem statement

Breast cancer ranks among the most prevalent cancers in
women, highlighting the necessity for effective management
strategies. Adequate locoregional surgery is a cornerstone of
breast cancer treatment. Consequently, it is imperative to assess
the total number of lymph nodes harvested from the axilla to
ensure that histological evaluations can facilitate accurate diag-
noses and confirm sufficient local disease control. Currently,
there is a lack of local and national data on this matter.
Therefore, national and regional strategies of management may
benefit from this study[5].

Justification

Axillary clearance plays a crucial role in the management of
breast cancer. It is essential to evaluate the number and status
of lymph nodes removed during surgery, as this information is
vital for developing an appropriate treatment plan for patients.
Accurately assessing the yield from axillary clearance is particu-
larly important for effective disease management, especially
regions where sentinel lymph node biopsy is not readily
available.

Literature review

Axillary dissection was described in the 18th century by Lorenz
Heister, as a treatment for invasive breast cancer. The impact
and advantages of axillary dissection have been shaped by the
finding National Surgical Adjuvant Breast Project B-04 trial,
which determined that axillary dissection does not impact.
However, subsequent research has shown compelling evidence
that axillary dissection effectively controls disease in the axilla,
resulting in a local recurrence rate of 2% or lower, potentially
improving overall survival rate.
The minimum number of lymph nodes as 10 is based on data

published in the early 1990s, which suggests a survival benefit
for patients undergoing axillary node dissection when more than
10 lymph nodes were removed[6].

Anatomic boundaries

The axilla is a quadrangular space bordered by the following:
superiorly by the lower border of the axillary vein, medially by
the chest wall, laterally by the axillary skin, anteriorly by the
pectoralis major and minor, and posteriorly by the latissimus
dorsi, teres major, and subscapularis[5].

Blood supply of axillary lymph nodes

There are between 20 and 30 lymph nodes in the axilla, with
variation in number among individuals. Generally, lymph nodes
are found in close association with blood vessels. The axillary

lymph nodes receive their blood supply from the axillary artery,
and venous drainage occurs via branches of the axillary vein.
Interestingly, it has been shown that stage II breast cancer and
above are associated with a significant increase in the number of
blood vessels in axillary lymph nodes[7].

Nerve supply of lymphatics

Lymph nodes do not have an intrinsic nerve supply, but they are
often located near various nerves. The axillary lymph nodes are
in close relation to the brachial plexus, which provides the main
innervation for the muscles of the upper limb. The divisions of
the brachial plexus become cords at the mid-clavicle, while the
branches originate at the level of the pectoralis minor muscle.
The long thoracic nerve, which arises from the C5–C7 nerve
roots, is also located in the axilla. It is crucial to be aware of
these structures, as they are at risk of injury during axillary
lymph node surgery[8].

Function

Axillary lymph nodes are part of the immune system, defending
against microorganisms and facilitating the drainage of excess
interstitial fluid into the systemic circulation. The axillary lymph
nodes are classified into five groups:

1. Anterior (Pectoral) Lymph Nodes: These nodes receive
lymph from the breast, skin, and muscles of the supraumbi-
lical and anterolateral body wall. They drain into the central
and apical nodes.

2. Posterior (Subscapular) Lymph Nodes: These nodes receive
lymph from the scapular region and the posterior thoracic
wall. They drain into the central and apical nodes.

3. Lateral (Humeral) LymphNodes: These nodes receive lymph
from the arm and drain into the central, apical, and deep
cervical nodes.

4. Central Lymph Nodes: These nodes receive lymph from the
anterior, posterior, and lateral groups, draining into the
apical lymph nodes.

5. Apical (Terminal) Lymph Nodes: These nodes receive lymph
from all groups as well as from the upper breast. On the left
side, lymph drains directly into the thoracic duct, while on
the right, it drains into the subclavian trunk[7].

Clinical significance

It is crucial to consider the number of lymph nodes involved, as
the prognosis worsens when four or more axillary lymph nodes
are affected. Axillary metastasis is an indicator of the aggressive
nature of the disease and a marker for relapse. Three key pre-
dictors of axillary lymph node metastatic grading are tumor size,
younger age, and poor histology.
Several imaging modalities are utilized to assess the axillary

lymph nodes, including computed tomography (CT) scans and
magnetic resonance imaging (MRI). Ultrasound is predomi-
nantly employed to identify morphological abnormalities such
as hilar infiltration, cortical thickening, peripheral vasculariza-
tion, and disruption of the kidney-shaped appearance. Optimal
outcomes are achieved with the implementation of fine-needle
aspiration biopsy (FNAB)[7].
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Indication

Axillary dissection has primarily been replaced by sentinel
lymph node (SLN) biopsy for patients with cN0 breast cancer
but remains necessary for a considerable number of breast can-
cer patients. The current indications for axillary dissection are
include:

a. The clinically node-positive axilla, confirmed by fine needle
aspiration or core biopsy, in a patient for whom neoadjuvant
chemotherapy is not planned.

b. Occult breast cancer presenting as axillary node metastasis.
c. SLN positive patients who fall outside the Z0011 selection
criteria (i.e. >2 SLN positive, matted nodes, mastectomy, or
breast conservation without whole-breast RT)

d. Inflammatory, clinical stage T4, or high-risk T3 breast
cancer.

e. Failed SLN mapping.
f. Inadequate prior axillary dissection with residual clinically
suspicious nodes.

g. Sentinel or axillary nodes that remain positive after neoad-
juvant chemotherapy.

h. Axillary recurrence following previous breast cancer
treatment[4].

Briefly, patients in ACOSOG Z0011 were considered as eli-
gible for the trial, if they had histologically confirmed breast
cancer <5 cm in size, were clinically node negative, underwent
lumpectomy with planned whole breast radiation, and had 1–2
SLNs with metastases identified (without matting or gross extra-
nodal extension)[9].

Surgical considerations

There are three levels of axillary clearance in relation to the
pectoralis minor muscle:

1. Level I: Located below the lower edge of the pectoralis minor
muscle.

2. Level II: Situated underneath the pectoralis minor muscle.
3. Level III: Positioned above the pectoralis minor muscle[7].

Contraindication

There are no absolute contraindications for axillary dissection;
however, patients must be medically fit for general anesthesia.
The decision to perform axillary dissection in the presence of
distant metastases is controversial, but it may play a role in
obtaining locoregional control when necessary.
If a patient has advanced disease in the axilla or palpable

axillary nodes, cytological or histological confirmation of
nodal involvement is not required before planning axillary sur-
gery, thereby avoiding the need for sentinel node biopsy.
Conversely, if a patient shows no evidence of axillary disease
preoperatively, SLNB is mandatory, followed by axillary dissec-
tion if the sentinel node is positive.
A complete axillary dissection is typically performed in

most node-positive cases. It is important to note that
a clinico-radiologically node-negative axilla still has
a 30% to 40% possibility of metastatic disease[5].
Several alternative approaches to axillary surgery may be

considered:

Axillary clearance involves the removal of all nodal tissue in
the axilla by dissection up to the level of the axillary vein. It was
the standard practice in many surgical units, but it carries high
risks compared to breast surgery alone. Complications such as
arm lymphoedema, seroma, infection, breast oedema, and risk
of injury to the long thoracic nerve, along with shoulder stiffness
are associated with the procedure.

1. Axillary node sampling involves the removal of four or five
axillary nodes from the lower axilla, leaving axillary fat and
most nodes and lymphatics intact. Fewer complications have
been reported with this method. If the sampling contains
a positive lymph node, subsequent axillary clearance or
radiotherapy may be warranted.

2. SLNB is a technique that tracks the lymphatic pathway from
the site of breast cancer using a radioisotope or blue lym-
phatic dye, enabling the biopsy of the first lymph node or
nodes (the sentinel node) that drain the tumor.

Some surgeons may omit axillary surgery to avoid additional
morbidity in patients who are not candidates for adjuvant
therapies[8].

Periprocedural care: patient education & informed consent

Patients should be educated on a comprehensive set of shoulder
exercises preoperatively, and their shoulder mobility should be
evaluated prior to the procedure[5].

Surgical procedure

Axillary dissection can be performed through the incision made
for a mastectomy. However, patients undergoing lumpectomy
typically require a separate incision in the axilla. The preferred
approach is often a skin crease incision just below the axillary
hairline, extending from the posterior edge of the pectoral fold
to the posterior axillary line. Flaps are raised off the skin and
subcutaneous tissue[5].

Approach considerations

Protect the long thoracic nerve as the dissection proceeds to
the apex of the axilla. Utilize the interpectoral space, if
there is extensive nodal involvement, and ensure preserva-
tion of the lateral pectoral nerve. Division of the clavipec-
toral fascia facilities access to the axillary fat and the
enclosed nodes.
Identify the axillary vein. Separating the axillary contents

from the lateral thoracic wall, exposes the long thoracic nerve,
increasing the risk of injury. Identify and protect the ranches of
the intercostobrachial nerve (ICBN) if possible. Ligation and
division of the smaller tributaries of the axillary vein allow for
improved visualization and hemostasis.
Identify the subscapular vessels and the thoracodorsal

nerve, which supply the subscapular and latissimus dorsi
muscles. The axillary fat between the long thoracic nerve
and the subscapular vascular bundle should be dissected
carefully. Dissection should extend the apex to include the
nodes medial to the pectoralis minor (Berg level III).
A suction drain should be placed and the surgical site
must be closed in layers[5].
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Postoperative care

Encourage and ensure full mobility of the shoulder joint.
Advise the patient to avoid heavy lifting with the arm on the
side of the cancer, as well as any trauma or interventions on
that arm to reduce the risk of infection.

Complications of axillary surgery

● Pain at the surgical site, which is typically managed with mild
analgesics.

● Hematoma.
● Swelling and bruising over the breast or axilla.
● Seroma, which may require needle drainage.
● Shoulder stiffness, a temporary complication that can be
managed with physiotherapy.

● Lymphedema of the arm, a significant long-term complication.
● Numbness in the upper arm due to injury to the ICBN[5].

There are two distinct lymphatic drainage pathways in the
axillary region: one medial to the breast and one more lateral
to the arm. These pathways can be preoperatively marked by
intradermal injections of a radioisotope or vital dye into the
breast and arm. Axillary reverse mapping is a procedure devel-
oped to identify the lymphatic drainage path of the arm to
protect these lymph nodes during dissection[5].
Proper training and technique are crucial to minimize com-

plications, such as lymphedema. Emerging methods like axillary
reverse mapping and lympho-venous anastomosis are being
investigated to mitigate these risks[4].
Two research groups have introduced new classifications:

Clough’s classification

Clough et al (2010) introduced a new anatomical classification of
the lower axilla focusing on the second ICBN and the lateral
thoracic vein (LTV). This classification aids in identifying the pre-
cise location of the axillary SLN and its consistent positioning. This
research revealed that in around 98% of cases, the axillary SLN
was situated medially to the LTV, potentially reducing the need for
unwarranted lateral axillary dissections[10].

Li’s classification

A Chinese research group led by Li, et al in 2013 classified
the lymph nodes into two groups: those situated in the upper
axillary space (zone A) and those in the lower axillary space
(zone B), in relation to the ICBN. Their examination aimed
to detect both macro- and micrometastasis within these
nodes. They observed that all SLNs were positioned below
the ICBNs, with a concentration of more than ten lymph
nodes located in that specific region.
Additionally, the authors noted when lymph nodes dis-

played macrometastasis or micrometastasis above the
ICBNs, metastasis-positive lymph nodes were found below
the nerves. Conversely, in cases where lymph nodes in zone
B did not show metastasis, the lymph nodes above the
ICBNs were also non-metastatic. This indicates that the
ICBN may serve as a new anatomical landmark in lymph
node dissection procedures[10].

Histopathology considerations

According to pathologist guidelines, histopathological examina-
tion should be conducted on all received lymph nodes. The
report should indicate the total number of lymph nodes and
the total number of positive lymph nodes. Axillary clearance
specimens must be placed in properly labeled containers with
an adequate amount formalin for routine fixation[11].
Axillary node specimens received with mastectomy or sur-

gical excision should be examined carefully to maximize
lymph node yield. This includes manual dissection of fixed
axillary tissue with a meticulous examination through inspec-
tion and palpation. The use of clearing agents or Bouin’s
solution may help increase lymph node yield. It is important
to note that axillary lymph nodes may be softer and more
difficult to palpate in post-chemotherapy specimens, which
can lead to lower lymph node yields[12].

Chemotherapy effect on the yield

In the 1970s preoperative chemotherapy was initially applied to
locally advanced breast cancer with the intent to improve surgical
resectability[13]. Since its inception, many studies have shown that
approximately 50–80% of patients will show a partial or complete
response to neoadjuvant chemotherapy[14]. Its use may effectively
reduce the size of the primary tumor, and be an effective means
reversing positive to negative axillary lymph nodes on microscopic
evaluation. Results from theNational Surgical Adjuvant Breast and
Bowel Project (NSABP) B-18 trial showed that the incidence of
histologically negative axillary lymph nodes was 37% greater
among patients who received preoperative chemotherapy com-
pared to those who received postoperative (adjuvant) chemother-
apy, with a 27% rate of downstaging from mastectomy to breast
conservation[15]. Thus, downstaging of axillary node status may be
achieved before performing axillary lymph node dissection, just as
downstaging of the breast mass may also be achieved by adminis-
tering preoperative systemic therapy[6].
Several studies have shown that there is a significantly lower

nodal yield in patients undergoing axillary dissection after
neoadjuvant chemotherapy compared to those undergoing pri-
mary surgery. Patients with pathologic stage II or III disease who
underwent primary surgery had higher number of lymph nodes
retrieved during axillary dissection when compared to those
with stage I disease[6].

Breast carcinoma staging

Staging of breast carcinoma is based on axillary lymph node
involvement.
The AJCC (American Joint Committee on Cancer) staging

system for breast cancer classifies the disease based on tumor
size, lymph node involvement, and the presence of metastasis.
This is often referred to as the TNM system:

● T (Tumor): Size and extent of the primary tumor.
● N (Nodes): Involvement of regional lymph nodes.
● M (Metastasis): Presence of distant metastasis.

The combination of these factors helps determine the overall
stage of breast cancer, which ranges from Stage 0 – carcinoma
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in situ – to Stage IV – advanced cancer with distant spread. This
staging guides treatment options and prognosis[7].

Objective

General objective

To study the yield of axillary clearance surgery in breast cancer
among Sudanese patients fromDecember 2020 to December 2022.

Specific objectives

● To determine the number of lymph nodes that reach the
histology labs after axillary surgery.

● To determine the number of positive lymph nodes in each
yield and their relation to the total number of harvested
lymph nodes.

● To identify the stage of the disease before surgery.
● To determine the difference in the yield of axillary clearance
with or without neoadjuvant chemotherapy.
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Materials and methods

Study Design: Retrospective cross-sectional histopathology lab-
based study.
StudyArea: Thismulti-centric study includes histopathology labs

in the Khartoum locality, specifically the private histopathology lab

STACand theNationalHealth Laboratory. Random samplingwas
utilized to encompass both governmental and private labs,along
with the Khartoum Breast Center and the Nuclear Medicine
Hospital.
STACNational Health Laboratory: Established in 1927/28 as

a memorial to the late Sir Lee Stack, this laboratory has several

Figure 1. Age distribution of patients underwent axillary clearance surgery.

Figure 2. Sex distribution of patients underwent axillary clearance surgery.
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departments, including the national blood bank, and is located
on Algasr Street in Khartoum locality.
Private Labs in Khartoum specialize in histopathology

studies.

Nuclear Medicine Hospital: A specialized facility for the
treatment of tumors in Khartoum locality.
The facilities mentioned above play a crucial role in serving

the entire country, as breast centers and nuclear facilities are

Figure 3. The percentage of post-menopause and pre-menopause patients who underwent axillary surgery.

Figure 4. The histology type of breast cancer before the axillary clearance surgery.
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predominantly concentrated in Khartoum, the capital of
Sudan.
Study Population: Medical records of all breast cancer

patients who underwent axillary clearance surgery from
December 2020 to December 2022 were reviewed.

Inclusion criteria

● Medical records of both male and female patients will be
included.

● Histopathology records with various TNM classifications.
● Records of patients from various age groups.
● Records of patients with different types of breast cancer.
● Records of patients who underwent previous axillary clear-
ance surgery.

● Records of patients who received chemotherapy.

Exclusion criteria

Patients with other malignancies.
Sample Size: The total coverage of all patients who underwent

axillary clearance after breast surgery is approximately ten cases
per month. After applying the inclusion and exclusion criteria,
the estimated number of cases will be around 5 to 7.Utilizing the
Taro Yamane formula, the total estimated sample size is
approximately 96 cases.

n = N/[1 + N(e2)],

(n = sample size,N = total population, e, margin of error = 5%
or 0.5).
Sampling Technique: convenience sampling technique

Data collection method

Secondary data were collected from medical records, histo-
pathology reports, and patient document reviews. The researcher

Figure 5. The stage of breast cancer of patients before the axillary clearance surgery.

Table 1
Total number of harvested LNs in axillary clearance surgery

Number of total harvested LNs Frequency Percent

1–5 LNs 6 6.3
6–10 LNs 27 28.1
11–15 LNs 40 41.7
16–20 LNs 18 18.8
21–25 LNs 4 4.2
26–30 LNs 0 0
31–45 LNs 1 1.0
Total 96 100.0

Table 2
Number of positive LNs retrieved in the axillary clearance surgery

Number of positive LNs Frequency Percent

1–4 31 32.3
5–8 7 7.3
9–12 3 3.1
13–16 2 2.1
17–24 4 4.2
Free from tumor 49 51.0
Total 96 100.0
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compiled this information using a pretested and structured data
sheet, which was coded with serial numbers. Patients’ names and
personal information were kept confidential to maintain privacy.

Data analysis

Data were analyzed using the Statistical Package for Social
Sciences (SPSS version 28). Association testing between variables
was conducted, and the results were presented in tables and
figures using Excel. In this study the most common threshold
for significance is the P-value was typically set at 0.05. This
means there is a 5% chance that the observed results could
occur due to random variation alone.

Study variables

Demographic Data: Gender, age, and residence.
Dependent Variables: The number of lymph nodes in each yield,
stage of breast cancer, histological type of breast cancer, pre-
vious nodal status, and receipt of chemotherapy.
The work has been reported in line with the STROCSS

criteria.[16]

Ethical Considerations

Ethical approval will be obtained from the Khartoum State
Ministry of Health and the Educational Development Center
(EDC) of the SudanMedical Specialization Board, and the labora-
tories where the research is conducted. All patients consented to
data collection via the EDC and institutional study protocols. The
patients medical records were reviewed in the archives office.
The names and personal information of the patients will not

be revealed and remain anonymous. Serial numbers were used to
increase the level of confidentiality during the completion of the
data sheet.

Result

Ninety-six patients were included in this study with 45
(46.9%) of them in the age group 41–54 years, 37 (38.5%)
patients between 55–77 years, 12 (12.5%) patients between
31–40 years, and 2 (2.1%) patients between 18–30 years.
The mean age was 52 years (Fig. 1).
Ninety-one (94.8%) of the patients were females, with

a female-to-male ratio of 18:1 (Fig. 2).
Forty-six (47.83%) of the female patients were premenopau-

sal and 50 (52.17%) were postmenopausal (Fig. 3).
Invasive ductal carcinoma was found in 88 (91%)

patients. Four (4.2%) patients had lobular carcinoma, two
(2.1%) had mucinous carcinoma, and two (2.1%) were
diagnosed Hodgkin’s lymphoma (Fig. 4).
Fifty-one (53.1%) patients had stage IIa,b breast carcinoma,

31 (32.3%) of patients had stage I, and 14 (14.6%) of patients
had stage IIIa,b,c (Fig. 5).
The total number of harvested lymph nodes ranged between

11–15 lymph nodes in 40 (41.7%) patients, 6–10 lymph nodes
in 27 (28.1%) patients, 16–20 lymph nodes in 18 (18.8%)
patients, 1–5 lymph nodes in 6 (6.3%) patients, 21–25 lymph
nodes in 4 (4.2%) patients, and 31–45 lymph nodes per yield
reported in 1 (1%) patient. The mean number of lymph nodes
retrieved was 12.18 (Table 1).
Forty-nine (51%) patients had their lymph nodes negative

for malignancy; 1–4 positive lymph nodes were found in 31
(32.3%) patients, 5–8 positive lymh nodes were found in 7
(7.3%) patients,17–24 lymph nodes were found in 4 (4.2%)
patients, 9–12 lymph nodes were found in 3 (3.1%) patients,
and 13–16 lymph nodes were found in 2 (2.1%) patients. The
mean number of positive lymph nodes was 2.6 (Table 2).
Eleven (11.5%) patients had undergone previous axillary

surgery (Fig. 6).
Thirty-five (36.5%) patients received neoadjuvant che-

motherapy (Fig. 7).
There is a significant correlation between the total number of

retrieved lymph nodes and positive lymph nodes with a P-value
less than 0.009 (Table 3).

Figure 6. The percentage of patients with history of axillary surgery prior to
axillary clearance surgery.

Figure 7. The percentage of patients who received neoadjuvant chemother-
apy before surgery.
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The mean number of total lymph nodes retrieved during
axillary clearance in patients with stage I disease was 12 lymph
nodes, in stage II it was 13 lymph nodes, and in stage III it was
10.5 lymph nodes (Table 4).
Since this P-value is much greater than 0.05,we would not

reject the null hypothesis, indicating no significant association
between previous axillary surgery and the number of lymph
nodes yielded with a P-value 0.7 (Table 5).
There was a significant correlation between the histology type

of cancer and the number of positive lymph nodes, with
a P-value of 0.028 (Table 6).
There is significant correlation between the total number of

harvested lymph nodes and the use of neoadjuvant chemother-
apy with P-value of 0.001 (Table 7).

Discussion

As medicine progresses toward established quality standards,
the criteria for what constitutes an adequate surgical procedure
are becoming increasingly important, especially in oncologic
surgery, which typically involves clearly defined operative
goals. The goal of this study, ultimately, was to evaluate the
number of retrieved lymph node and quantifiable factors that
may affect the number of lymph nodes removed at axillary node
dissection.
This retrospective review showed that the age of the patients

ranged between 18–77 years with a mean age of 52 years.This is
similar to the results of Mohamed, et al where the median age
was 45 years (range 25 to 85 years), and the National Cancer
Data Base of the USA with mean age of 55 years[17,18].

Fifty-two percent of female patients were postmenopausal,
which is comparable with the results of Marieke, et al, where
59% of the female were postmenopausal[19].
Invasive ductal carcinoma was the most common histological

type of breast cancer consistent with the findings of Joshi, et al,
where 98% of patients had infiltrating ductal carcinoma, and
Marieke, et al, where 72% of the cases presented with this
type[11,19]. This highlights the need for further studies to assess
the prevalence of other histological types.
All patients included in this study exhibited no clinical or

radiological indication of distant metastases (stage IV breast
cancer). Among them, 53.13% were categorized as stage II,
proportion comparable to the observations of Laura, et al,
who noted 43.1% in stage II, and Junko, et al, who identified
42% in stage II. Marieke, et al similarly reported 47% of their
cases falling into stage II. Conversely, Joshi, et al’s findings
diverged, with the preponderance of patients (80.4%) being
diagnosed with stage III breast cancer[11,18–20].

Table 3
Relation between the number of harvested LNs and positive one among them

Total number of retrieved LNs
1–5 6–10 11–15 16–20 21–25 26–30 31–45
LNs LNs LNs LNs LNs LNs LNs

Number of positive LNs 1–4 LNs 6 9 11 5 0 0 0

5–8 LNs 0 3 4 0 0 0 0

9–12 LNs 0 0 1 2 0 0 0

13–16 LNs 0 1 0 1 0 0 0

17–24 LNs 0 0 0 1 2 0 1

Free from tumor 0 14 24 9 2 0 0

Chi-square test was done, P-value = 0.009

Table 4
Stage of breast disease with mean lymph nodes retrieved during
axillary clearance surgery

Stage of breast cancer Mean of retrieved LNs

Stage I 12
Stage II A,B 13
Stage III A,B,C 10.5

Table 5
Demonstrate the relation between the total number of L.N
harvested and previous axillary surgery

Previous axillary surgery
Yes No

Number of LNs yielded 1–5 LNs 1 5

6–10 LNs 4 23

11–15 LNs 6 34

16–20 LNs 0 18

21–25 LNs 0 4

26–30 LNs 0 0

31–45 LNs 0 1
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The number of harvested lymph nodes ranged between 11–15
in 40 patients (41.7%), with a mean of 12.8 lymph nodes,
consistent with the results of Mohamed, et al, where 10 or
more lymph nodes were retrieved in more than 81% of cases,
with a mean of 14 lymph nodes. In Boughy, et al study the mean
number of lymph nodes resected was 20.4 from 93% of patients
with at least 10 lymph nodes recovered[17,21].
Nodal metastasis was found in 47 patients (48.9%) with

a mean of 2.6 lymph nodes; this is similar to a study conducted
by Laura, et al, where it was found in 65 patient with mean of 2
positive lymph nodes[20].
There was a significant correlation between the number of

retrieved lymph nodes and positivity with a P-value of 0.009,
which is similar to the results of Mohamed, et al[19].
Neoadjuvant or induction chemotherapy is increasingly uti-

lized to enhance surgical resection and evaluate the tumor’s
response to systemic therapy. It is hypothesized that lymph
nodes with clinical positivity are more easily detected both dur-
ing surgery and on gross pathological examination compared to
normal nodes. Based on this understanding, the decreased nodal
yield following neoadjuvant chemotherapy is likely attributable
to scar tissue and fibrosis resulting from the treatment’s effects
on axillary nodes.
Data review reveals that the number of harvested lymph nodes

in patients who received neoadjuvant chemotherapy ranged
between 6–11 lymph nodes, while patients who did not receive
neoadjuvant chemotherapy had between 11–15 lymph nodes
retrieved. This indicates that the total lymph node retrieval is
lower in patients who received neoadjuvant chemotherapy, with
a P-value of 0.001, consistent with previous studies. Ozao, et al

found that patients who received chemotherapy were more likely
to have fewer than ten lymph nodes removed in their axillary
clearance specimen compared to non- chemotherapy patients,
with statistically significance at P < 0.001. In Belangert, et al’s
study, the median number of lymph nodes retrieved in the neoad-
juvant chemotherapy group was 10.0 (0–38) compared to 12.5
(0–30) in the control group (P = 0.002). There were also signifi-
cantly more patients with fewer than 10 lymph nodes recovered in
the neoadjuvant group (45 versus 28%, P = 0.007). However,
Boughey, et al reported different results when they found a similar
number of lymph nodes in both groups[18,21,22].
Our data demonstrate that there was no statically significant

pcorrelation between the history of non- clearance axillary sur-
gery and the total number of retrieved lymph nodes with
a P-value of 0.7. This finding is consistent with the study by
Charkravorty, et al,where out of 1025 axillary procedures, axil-
lary lymph node dissection (ALND) constituted 332 (32.4%).
Among these, 207 (62.3%) underwent partial lymph node dis-
section, 43 (12.9%) had complete dissection, and 82 (24.6%)
received delayed dissection. The median number of nodes
retrieved was for 15.0 the partial group,16.0 for the complete
group, and 14.5 for the delayed group, with a P-value of 0.3
indicating no statistically significant difference among the
groups[23].

Limitations

A small sample size may limit the generalizability of the findings
to the entire country. However, the facilities where the research
took place serve the whole country, as breast centers and nuclear
facilities are primarily situated in Khartoum, the capital of Sudan.
The absence of follow-up information makes it challenging to

assess long-term outcomes related to lymph node counts and
patient prognosis, highlighting the need for further research.
Differences in neoadjuvant chemotherapy regimens could

affect outcomes but may not have been accounted for as this
was not tested in this study.
The predominance of invasive ductal carcinoma (histological

type) may limit the applicability of findings to other types of
breast cancer.

Table 6
Demonstrate the relation between histopathology type and number of positive LNs

Histological type of cancer

TotalInvasive lobular carcinoma Invasive ductal carcinoma Mucinous carcinoma Hodgkin’s lymphoma

Number of positive LNs 1–4 LNs 0 31 0 0 31

5–8 LNs 1 6 0 0 7

9–12 LNs 0 3 0 0 3

13–16 LNs 1 1 0 0 2

17–24 LNs 0 3 0 1 4

Tumor-free LNs 2 44 2 1 49

Total 4 88 2 2 96

Table 7
Relation between the total number of harvested LNs and the use
of neoadjuvant chemotherapy

Received chemotherapy Frequency Percent

Yes 35 36.5
NO 61 63.5
Total 96 100
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Potential inaccuracies in counting lymph nodes or assessing
their positivity could affect the reliability of the results.

Recommendations

● In order to more accurately determine lymph node involve-
ment, patients should undergo routine screening and moni-
toring, especially if they are in stages IIa, IIb, or IIc.

● To more accurately assess the effect of neoadjuvant chemother-
apy on lymph node yield, consider standardizing the regimens.

● Teach medical professionals the best axillary sampling meth-
ods to ensure accurate lymph node retrieval and evaluation.

● Carry out additional research to investigate the impact of
long-term neoadjuvant chemotherapy on lymph node retrie-
val and patient outcomes.

● In order to improve the applicability of findings across var-
ious demographics,is recommended to incorporate a more
diverse patient population in future studies.

● Create a reliable data gathering system to routinely monitor
patient outcomes and lymph node retrieval, enabling future
research and clinical decision-making.

Conclusion

In this study, the average age of the patients was 52 years. The
average number of lymph nodes retrieved from axillary clear-
ance was 12.8, with an average of 2.6 positive lymph nodes in
the yield. Invasive ductal carcinoma was the most common
histological type of breast cancer observed. Out of the patient
population selected, 51 (53.1%) of the were classified in stages
IIa, IIb, and IIc. There was a direct correlation between the
number of positive lymph nodes detected and the total number
of harvested lymph nodes. Additionally, the total number of
harvested lymph nodes decreased post neoadjuvant chemother-
apy, while prior axillary samplin did not impact the total num-
ber of harvested lymph nodes.
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