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Abstract

Background: Breast cancer incidence is annually increasing in various parts of the world and Sentinel Lymph
Node Biopsy (SLNB) has turned into a new standard for care as a staging process in this regard. In the present
study, the gamma probe technique was used for SLNB as a safe method with more accuracy and less
complications. The study sought to compare the results Axillary Lymph Node Dissection (ALND) and SLNB in
patients from the Western provinces of Iran.

Methods: In general, 277 cases participated in the current study. Patients were divided into those undergoing
ALND and SLNB. The criteria for complete dissection or axillary biopsy using the gamma probe were based on the
results of clinical examinations and the presence of palpable lymph nodes.

Results: Overall complications after surgery belonged to 58 (18.9%) cases, including 15 (25.9%) and 43 (74.1%)
patients in the SLNB and ALND groups, respectively (P=0.74). Based on the findings, seroma (60.3%) was the most
reported complication in each group. Most patients had tumors in the upper-outer quadrant of their left breast. The
mean of the tumor dimension in the SLNB and ALND groups was 2.1 + 1.3 cm and 3.2 + 1.8 cm, respectively,

(P=0.003).

dimension

Conclusion: The benefits of Breast Conserving Surgery (BCS) with the SLNB technique are clearly undeniable
and can be considered a method with less complications and a better prognosis. Accordingly, SLNB and BCS are
favorable methods that can be performed, along with gamma probe technique, which is safe and accurate.

Keywords: Breast cancer; Sentinel lymph node biopsy; Axillary lymph node dissection; Gamma probe; Tumor
Abbreviations: ALND: Axillary Lymph Node Dissection; SLNB: Sentinel Lymph Node Biopsy; BC: Breast Cancer;

BCS: Breast Conserving Surgery; SN: Sentinel Node; DCIS: Ductal Carcinoma In Situ; HER2: Human Epidermal
growth factor Receptor 2; LN: Lymph Node; SLN: Sentinel Lymph Node; BMI: Body Mass Index

Introduction

The incidence of Breast Cancer (BC) is annually increasing in
different parts of the world, which could be due to changes in
lifestyles, more stress in today’s societies and the increasing use of
screening programs [1]. Similar to other parts of the world, in Iran, BC
is among the leading causes of death due to malignancy in women [2].
Overall, 52167 cases of early stage BC were reported by 2015, which
equals 24.6% of all diagnosed cancers. Approximately 10,000 people
are annually diagnosed with BC in Iran [3]. Factors such as the tumor
dimension, the staging and grading of the tumor, hormone receptors
and metastases in the axillary lymph nodes, and the rapid decision for
appropriate treatment are considered essential in determining the
prognosis [4,5]. Axillary surgery is a vital part of regional therapy
which is important for determining the stage and therapeutic plan in
BC. Axillary Lymph Node Dissection (ALND) leads to significant
morbidities such as lymphedema, seroma, pain and infection from
intercostal-brachial and intercostal nerve injuries and paresthesia [6].
In the mid-1990's, Sentinel Lymph Node Biopsy (SLNB) was
recommended for BC as a technique to detect the first lymph node in
the nodal basin that is able to contain metastases [7]. Nevertheless,
recent trends have shifted from a more radical ALND to a less morbid
SLNB [8].

In this method, axillary nodes are probably not involved when the

sentinel lymph node is negative and ALND should not be conducted
accordingly SLNB has changed into a standard for care as a staging
process in patients with clinically (imaging and examination) node
negative diseases. Therefore, complete ALND should be exclusively
performed in patients with Sentinel Node (SN) metastases [9]. The dual
technique is the standard method for SLNB through the injection of
technetium labeled nano colloid (a radiolabeled tracer) and the blue dye
[10]. However, blue dye injection has different drawbacks. The blue dye
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can blur the surgical field and regularly leaves a blue skin stain; this
stain can be permanent or take months to fade. Further, there may be a
slight risk of an adverse reaction to the blue dye [11]. Accordingly,
some clinics stopped the routine use of blue dye. In the present
research, the gamma probe technique was employed for SLNB since
it is a safe method with more accuracy. As mentioned earlier, the
results of the SLNB can increase the accuracy of the staging,
preventing the unnecessary dissection of axillary lymph nodes and
their complications while improving patients’ quality of life [12]. On
the other hand, there are contradictory results regarding the influence
of ALND on sentinel lymph node positive early BC [13,14]. As a
result, the current study aimed to compare the results of two
surgical techniques (SLNB and ALND), including epidemiological
results and clinicopathological features of BC patients from the
western provinces of Iran.

Materials and Methods

Subjects

The dataset of this investigation was collected from reviewing the
registered profiles of 420 BC patients referring to breast clinics in
Sanandaj, Kurdistan province, Iran. This information had also been
recorded using a questionnaire. The patients had undergone an
operation by a surgeon at a teaching hospital in Sanandaj. At the end
of the study, the outcomes were followed up by a phone call or an
invitation to the clinic to sign the consent form in person. All patients
referring to the breast clinic during 2017-2021 and undergoing surgery
for BC participated in the present study. The exclusion criteria were
patients with a history of ALND, tumor recurrence and untraceable
profiles, as well as patients who had surgery in the other clinics and
those with breast connective tissue disease.

Patients were divided into those undergoing complete ALND and
SLNB. The criteria for complete dissection or axillary biopsy using
the gamma probe were based on the results of clinical examinations
and the presence of palpable lymph nodes. Among patients who
referred to the breast clinic of Kurdistan university of medical
sciences, Kowsar hospital, those with positive lymph nodes in the
clinical examinations or radiologic findings were directly exposed to
ALND and the remaining patients underwent SLNB. Moreover,
patients with positive lymph nodes in SLNB underwent ALND. On
the other hand, patients with negative lymph nodes and no
macroscopic metastases avoided receiving the additional surgical
procedure of axillary dissection.

Procedure of ALND

Twelve hours before the surgery, a radio labeled colloid
(technetium-99) was injected into the peri-areolar region. Then,
preoperative lymphoscintigraphy was performed to confirm sentinel
lymph node absorption. The next day, after preparing the patient in a
suitable position, all lymph nodes were removed; they were detected

by the gamma probe as the involved nodes. It should be noted that in
the area where the maximum signal with the gamma probe has been
detected, the incision size must be suitable and small. Then, the
sample of the biopsy should be sent for frozen sectioning and
pathological investigation.

The radioisotope method was also reassessed to ensure the removal
of all the involved nodes. Further, the axilla was re-evaluated by the
probe to ensure the lack of any suspicious nodes. The suspicious nodes
with the maximum 10% background absorption were completely
removed as well. ALND should be performed in the case of macro
metastasis. In the remaining patients, ALND was avoided if micro
metastasis (involvement less than 2 mm) was detected or the cytologic
findings were negative. The surgical plan and the possibility of a lack
of performing ALND in the case of negative lymph nodes were fully
explained to the patients before the surgery.

According to the research design questionnaire, epidemiological
and clinicopathological characteristics, including age, tumor stage,
tumor grading, progesterone receptor, tumor histology, estrogen
receptor, lymphovascular invasion, and other information were
recorded in the checklist for all patients.

Statistical analysis

Data were analyzed by Statistical Package for Social Sciences
software, version 26.0 (SPSS Inc., Chicago, IL, USA). The
Kolmogorov-Smirnov test was used to check the normal distribution
of data. Moreover, demographic variables were presented as the
number, percentage, mean, standard deviation and level of
significance. Additionally, quantitative and qualitative variables such
as continuous (age, number of SNs, tumor size and the like),
dichotomous (estrogen and progesterone receptor status) and
categorical (grade of the nucleus and histological type) variables were
compared by independent t-test and Chi-square/Fisher’s exact test,
respectively. Finally, their equivalent tests were conducted using an
independent sample t-test and a P-value<0.05 was considered
statistically significant.

Results

Overall, 420 women were identified with BC who referred to the
breast clinic in Sanandaj, Kurdistan province of Iran in 2017-2021. Of
this number, 318 cases underwent breast surgery and finally, 277
patients were included in the current research based on the inclusion
and exclusion criteria. The profiles of these patients were complete;
thus, they were included in our investigation. In general, 82 (29.6%)
and 195 (70.4%) patients underwent SLNB (the SLNB group and
radical mastectomy (the ALND group), respectively. Grading of the
tumor, tumor node metastasis classification, receptors expression,
complications and demographic characteristics of these patients were
recorded for investigation. This demographic information is outlined
in Table 1.

Variables Axillary surgery

SLNB ALND Total P-value
Age of diagnosis (Mean + SD) 48.70 + 10.135 year | 51.15+ 13.279 year 0.14
BMI (Mean + SD) 29.19 + 3.905 28.44 + 4.848 0.31
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Menarche age (Mean = SD) 13.54 +1.535 year 13.80 +1.217 year 0.14
Age of the first pregnancy (Mean = SD) 22.31 + 5.805 year 21.49 + 5.209 year 0.28
Total lactation duration (Mean + SD) 62.36 + 40.456 68.31 £ 43.803 0.33
Menopause age (Mean + SD) 46.70 + 5.165 year 47.80 + 6.631 year 0.34
Educational level lliterate (Count + percentage) | 13 (20.0%) 52 (80.0%) 65 <0.0001"
Under high school 34 (35.1%) 63 (64.9%) 97
High school diploma 2 (20.0%) 8 (80.0%) 10
University diploma 20 (62.5%) 12 (37.5%) 32
Marriage status Widowed (Count + percentage) | 2 (7.7%) 24 (92.3%) 26 0.07
Married 69 (29.9%) 162 (70.1%) 231
Single 6 (40.0%) 9 (60.0%) 15
Divorced 2 (40.0%) 3(60.0%) 5
Tumor size and type | Right breast (N.I) (Count + percentage) | 43 (39.1%) 67 (60.9%) 110 <0.0001"
(Noninflammatory
and inflammatory) Left breast (N.I) 34 (31.2%) 75 (68.8%) 109
Bilateral (N.I) 0 (0.0%) 6 (100.0%) 6
Right breast (1) 0 (0.0%) 15 (100.0%) 15
Left breast (1) 0 (0.0%) 25 (100.0%) 25
Bilateral (1) 0 (0.0%) 3 (100%) 3
Cancer type Inflammatory (Count + percentage) | 0 (0.0%) 43 (100.0%) 43 <0.0001"
Non inflammatory 77 (34.2%) 148 (65.8%) 225
Complication Yes (Count + percentage) | 15 (25.9%) 43 (74.1%) 58 0.74
No 64 (29.2%) 155 (70.8%) 219
Type of complication | Inflammation or (Count + percentage) | 3 (50.0%) 3 (50.0%) 6 0.44
abscess
Lymphedema 2 (50.0%) 2 (50.0%) 4
Scar 1(33.3%) 2 (66.7%) 3
Hematoma 1(33.3%) 2 (66.7%) 3
Seroma 8 (22.9%) 27 (77.1%) 35
Margin positive 0 (0.0%) 2 (100.0%) 2
Other 0 (0.0%) 5(100.0%) 5
Age of diagnosis Lower than 50 (Count + percentage) | 49 (35.0%) 91 (65.0%) 140 0.03"
50 and more 30 (22.7%) 102 (77.3%) 132
Pregnancy at Yes (Count + percentage) | 0 (0.0%) 2 (100.0%) 2
diagnosis
No 19 (18.8%) 82 (81.2%) 101
Lactation at diagnosis | Yes (Count + percentage) | 1(16.7%) 5 (83.3%) 6
No 78 (29.7%) 185 (70.3%) 263
Abortion Yes (Count + percentage) | 17 (23.6%) 55 (76.4%) 72
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No 9 (17.6%) 42 (82.4%) 51
Family history Yes (Count # percentage) | 3 (15.8%) 16 (84.2%) 19 0.2
No 76 (30.5%) 173 (69.5%) 249
Relative degree First degree (Count + percentage) | 0 (0.0%) 5 (100.0%) 5
Second degree 3(21.4%) 11 (78.6%) 14
Age of relative at diagnosis (Mean % SD) 53.67+ 23.245 43.69 + 10.719 0.26
Biopsy Core needle (Count # percentage) | 29 (26.4%) 81 (26.4%) 110
Open biopsy 2 (20.0%) 8 (80.0%) 10
Side of tumor Right (Count + percentage) | 46 (37.1%) 78 (62.9%) 124 0.01
Left 31(23.7%) 100 (76.3%) 131
Bilateral 0 (0.0%) 8 (100.0%) 8
Number of dissected nodes (Mean % SD) 2.85+1.83 10.45 + 5.81 <0.0001"
Number of positive nodes (Mean = SD) 0.37 £0.82 2.41 £ 3.59 0.003"
Diameter of tumor (Mean * SD) 2.15+cm 1.34 cm 3.28cm = 1.87 cm 0.003"

Note: BMI: Body Mass Index; SD: Standard Deviation; SLNB: Sentinel Lymph Node Biopsy; ALND: Axillary Lymph Node Dissection.

Table 1: Patients and clinicopathological characteristics: SLNB vs. ALND.

Most patients had tumors in the upper-outer quadrant of their left
breast. The tumor size of the dominant lesion was in the range of 2
mm to 10 cm with a mean of 1.8 cm + 3 cm. The mean of the tumor
dimension in the SLNB and ALND groups was 2.1 cm + 1.3 cm and
32 cm £ 1.8 cm, respectively. In addition, the tumor dimension
demonstrated a significant difference between the two groups
(P=0.003). Most patients had grade 2 in both groups (P=0.08).

The total count of dissected lymph nodes ranged from 26 to 1 with a
mean of 9.21 + 6. The mean of nodes was 2.7 + 1.8 and 10.67 = 5.7 in
the SLNB and ALND groups, respectively (P<0.001). Overall
complications after surgery were related to 58 (18.9%) -cases,
including 15 patients (25.9%) in the SLNB group and 43 patients
(74.1%) in the ALND group (P=0.74). Based on the results, seroma
(60.3%) was the most reported complication in each group. The
patients of the SLNB group had a higher educational level compared
to those of the ALND group and single women were more interested
in Breast Conserving Surgery (BCS) than married ones.

The mean age of the first pregnancy and number of pregnancies
were 21.8 + 5.4 years and 3.67 + 2.2, respectively. In this regard, the
results demonstrated no significant differences between the two
groups (P>0.05). Figure 1 displays the frequencies of the tumor grade
between the two groups that it shows the most tumors were in G2
(p=0.087). Also, most tumors showed histopathologic invasive ductal
carcinoma in both groups (Figure 2). The clinical stages of tumors
were 2A and the prognostic stages were 1A and 1B in both groups
(Figure 3).
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Figure 1: Grade of tumors: SLNB vs. ALND.
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The frequency of lymphovascular involvement was 15 (17%) and 73
(83%) in the SLNB and ALND groups, respectively, indicating a lower
involvement in sentinel biopsy than axillary dissection (P=0.008).
Table 2 provides the frequencies of estrogen and progesterone receptor
expression.

Tumor receptors and pathologic characteristics Axillary surgery
SLNB ALND P-value

Estrogen receptor Yes (Count + percentage 45 (72.6%) 122 (76.3%) 0.6
No 17 (27.4%) 38 (23.8%)

Progesterone receptor Yes (Count + percentage) 43 (69.4%) 115 (71.9%) 0.74
No 19 (30.6%) 45 (28.1%)

HER?2 receptor Yes (Count + percentage) 10 (17.5%) 47 (30.7%) 0.08
No 47 (82.5%) 106 (69.3%)

Lymphovascular invasion | Yes (Count + percentage) 15 (34.1%) 73 (58.4%) 0.008"
No 29 (65.9%) 52 (41.6%)

Note: SLNB: Sentinel Lymph Node Biopsy; ALND: Axillary Lymph Node Dissection.

Table 2: Tumor receptors and pathologic characteristics: SLNB vs. ALND.

Discussion

Modified radical mastectomy was the gold standard technique
in BC surgery until the 1970's, which has been questioned by
two thorough investigations, namely, the Kings/Cambridge and
NSABP-04 [15]. They randomly included patients with a clinically
node negative axilla in either the early or delayed axillary treatment
group. Then, a new concept was suggested in axillary surgery in the
mid-1980s [16]. Regarding the latest treatment technique, SLNB
is the method of choice in various clinical cases instead of
classical axillary lymphadenectomy [17]. It was demonstrated
that patients could undergo this procedure in case they were
negative for lymph node involvement in the clinical examination
and imaging techniques and were in the first and second stages of BC,
while patients with negative sentinel lymph nodes received no
additional benefits from ALND [18]. The results of SLNB can
increase the accuracy of staging and prevent unnecessary dissection
of the axillary lymph nodes and their complications [19]. These

complications include shoulder pain, lymphedema, seroma, and limited
range of motion of the shoulder joint following axillary lymph node
dissection [20]. Furthermore, making a decision based on the results of
the SLNB is a method that has been used in recent years to prevent
unnecessary ALND [21].

In our study, after examining patients undergoing BC surgery, the
incidence of complications such as seroma was lower in the SLNB
group compared to the ALND group; nonetheless, no significant
difference was observed in this regard. Furthermore, ALND was
related to higher morbidity such as seroma, lymphedema, pain,
inflammation and infection than the SLNB group. Our results are
consistent with those of previous papers, representing that the SLNB
method had significantly lower morbidity than the ALND technique
[22,23]. In addition, Wang et al evaluated the effect and safety of
ALND in early BC and reported no significant differences in the
overall survival, regional lymph node recurrence and disease free
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survival for sentinel lymph node positive patients [24]. Likewise,
Ram, et al., found that the former criteria did not significantly vary
between SLNB and ALND techniques. In terms of overall survival,
loco regional recurrence and disease free survival between these two
groups, our findings conform to the results of a meta-analysis by Li, et
al. [25].

Due to several therapeutic reasons, in our clinic, the gamma probe
method was used instead of the blue dye for SLNB. The first reason
for using this method was to reduce the side effects of blue dye
injection, which was reported in previous research. Further, the use of
radioisotope and gamma probe methods for identifying axillary nodes
is accurate, causing no serious complications. Thus, this technique was
also preferable for patients.

The mean age of patients undergoing SLNB surgery was lower than
that of those who underwent axillary dissection surgery, indicating that
age was an essential parameter in determining the type of surgery;
nonetheless, this difference was not significant [26]. Tumor grading
demonstrated no significant difference in patients between the two
groups. The tumor grading and receptor expression play a major role
in prognostic staging, but in this study, no significant difference was
found between the two groups with regard to estrogen, progesterone
and human epidermal growth factor receptor 2 expressions. Hence,
these factors may not be employed for determining the prognosis of
the disease. Moreover, lymphovascular involvement was lower in the
SLNB group, highlighting a significant difference in this respect. No
recurrence was observed in patients who underwent breast
maintenance surgery; however, three cases of metastasis occurred in
this group. Based on the findings, patients with a higher level of
education showed a greater tendency for BCS. Furthermore, patients
with a lower educational level did not intend to accept the ALND if
the lymph node cytologic finding was positive after the SLNB surgery.
In other words, patients with lower literacy rates had more tendency to
have a radical mastectomy than to maintain the breast. On the other
hand, single patients were more inclined to conserve their breast using
the SLNB than married patients, which could be for beauty reasons,
social situations and cultural reasons. In our study, the percentage of
patients with inflammatory cancer was significantly higher than in the
other regions of the world, which would be investigated in the future. It
should be indicated that performing SLNB surgery to conserve the
breast or radical mastectomy depends on various factors such as those
related to the patients, clinical features and tumor imaging results and
the prognosis of SLNB in each patient [27]. Therefore, the benefits of
BCS with the SLNB technique are undeniable and BCS can be
considered a method with less complications and a better prognosis for
several reasons. In spite of our findings regarding the lack of
significant differences between the two methods, in the early stage of
BC and at a lower clinical stage and lower tumor grading, it seems that
SLNB is safe and has a better prognosis and consequences.

Conclusion

In general, SLNB and BCS are favorable methods that can be
performed with the gamma probe and have less complications such as
seroma and inflammations. Additionally, using the gamma probe is
safe and accurate; thus, it is proposed that surgeons use this technique
to gain some new experiences in this regard. However, the careful
selection of patients for SLNB after neoadjuvant chemotherapy
instead of completion ALND has an important place in BC surgery. In
the current study, the sample size was small, but current evidence
indicated that complications and prognostic factors (e.g. hormone

receptors and grading) could not play a role in making decisions about
breast and axillary surgery. It is also necessary to investigate this issue
in future studies with a larger sample size, containing homogenous
patients and well matched controls.
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