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Abstract:

Background: Breast cancer is the most common site specific cancer in women and is the leading cause of death
from cancer among women aged 20 to 59 years. Its incidence and mortality contribute to a major public health
problem. The current goal in oncologic breast surgery is to tailor treatment options to allow optimal care
without unnecessary interventions. Breast surgery has steadily evolved from an extensive to a more conservative
approach. Axillary lymph node status is the single most significant predictive factor for patients with invasive
breast tumours. The preoperative ultrasound (USG) guided fine needle aspiration cytology (FNAC) of axillary
metastasis may avoid unnecessary axillary dissections and time consuming and costly sentinel lymph node
biopsy.

Aims and Objects: The study aimed to explore the accuracy of ultrasound-guided fine needle aspiration
cytology (USG-FNAC) for the evaluation of axillary lymph nodes in patients with early stage breast cancer.
Results: A total of 32 patients with early stage breast cancer were included in the study who underwent curative
surgery. Among them 20 cases came to be lymph node positive. The sensitivity, specificity and positive
predictive value (PPV) of axillary ultrasound were 66.67%, 95.6% and 85.7%, respectively, while for USG-
FNAC, they were 88.8%, 100.0% and 100.0%, respectively. Significant differences were found in specificity,
accuracy, and PPV between the 2 procedures (P<.05).

Conclusion: Ultrasonography combined with FNAC of axillary lymph nodes is a simple, minimally invasive,
and reproducible diagnostic approach in improving the preoperative axillary staging of invasive breast cancer
patients. Those who are positive can proceed to axillary lymph node dissection without the need for Sentinel
lymph node biopsy.

Key Word:lymph node status: Sentinel lymph node biopsy: ultrasound: ultrasound guided FNAC

Date of Submission: 07-02-2020 Date of Acceptance: 22-02-2020

I. Introduction

Breast cancer is the most common malignancy among women in India and is the second most common
cause of cancer death. Early detection with screening mammography and multimodality treatment has reduced
the cancer mortality in western countries; however, it still continues to have a high prevalence in the developing
countries. Every year more than 75,000 new cases of breast cancer are diagnosed in Indian women, and it is
regarded as the most common cancer in women in many metropolitan cities such as New Delhi, Mumbai,
Ahmadabad, Kolkata and Trivandrum, and the second most common cancer in the rest parts of the country. In
Manipur, it appears to be worst in comparison to world scenario. During 2013, 124 new cases of breast cancer
Wereldiagnosed which accounted for 15.9% (124 of 781 cancer cases) of all cancer registration in female of all
ages.

The most important prognostic factor in breast cancer is lymph node status.?Axillary lymph node
metastasis occurs in 30—40% of all patients with breast cancer. Traditionally lymph nodes have been evaluated
surgically, either by axillary lymph node dissection or sentinel lymph node biopsy followed by axillary
dissection in patients who have positive results. Detection and histologic evaluation of the sentinel node are
more accurate and more expensive in terms of both time and money than axillary dissection, but SLNB is
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clearly preferable in terms of women’s discomfort and functional complications. Axillary dissection must be
regarded as overtreatment in patients without node involvement. Surgical excision of lymph nodes is associated
with multiple sequelae, such as lymphedema, pain, joint dysfunction, and numbness. Although sentinel lymph
node biopsy has fewer sequelae, it still has a significant association with lymphedema.® In addition; sentinel
lymph node biopsy increases the complexity and cost of the surgical procedure and, in some patients,
necessitates a second surgery for a completion axillary dissection. Neoadjuvant chemotherapy is now widely
employed not only for locally advanced breast cancers, but also for primary breast cancers, and excellent results
have been reported.**Identifying the presence or absence of axillary LN metastases before and after neoadjuvant
chemotherapy may be very important in determining whether or not sentinel LN biopsy is indicated after
neoadjuvant chemotherapy. Different methods are used to detect metastases in axillary lymph nodes
preoperatively. The imaging tests available are ultrasonography (USG), Magnetic Resonance Imaging, CT scan
and Nuclear medicine based imaging.

The physical examination (PE) usually plays an initial role in axilla staging, but its accuracy is
limited.°Based on several morphological criteria, axillary ultrasonography (USG) is widely accepted as an
elemental test to detect malignant nodes with acceptable sensitivity and specificity.’It visualizes not only
alteration in size, shape and contour of the LNs, but also changes in the cortical morphology and texture that can
reflect the presence of underlying metastasis. However, sonographic signs of metastatic disease sometimes
overlagJ those of benign reactive changes limiting the ability of this modality alone to accurately stage the
axilla."Multiple reports in the literature suggest that axillary ultrasound (USG) is a potentially valuable
technique for identifying axillary metastases.”™ It visualizes not only alteration in size, shape and contour of the
LNs, but also changes in the cortical morphology and texture that can reflect the presence of underlying
metastasis. However, sonographic signs of metastatic disease sometimes overlap with those of benign reactive
changes limiting the ability of this modality alone to accurately stage the axilla.** The addition of fine needle
aspiration cytology (FNAC) has been shown to increase the specificity of nodal staging.****Nowadays, with
satisfactory accuracy, US combined with fine-needle aspiration cytology (US-FNAC) have been suggested to
determine the pathological status of sonographically suspicious nodes to avoid unnecessary axillary
dissection.”*'Fine-needle aspiration cytology (FNAC) of axillary lymph nodes, typically under ultrasound
guidance (US-FNAC), offers a less invasive alternative to sentinel lymph node biopsy.

The procedure can be performed by radiologists, pathologists, or other clinicians. Numerous studies
have demonstrated moderate sensitivity and near-perfect specificity of this technique, thus allowing patients
with a positive FNAC to proceed directly to axillary lymph node management of the axilla in breast cancer has
gradually turned to less-invasive surgery. It has also proved to be the best approach in terms of the cost-benefit
ratio among the various diagnostic scenarios."®US-FNAC of the axillary lymph nodes may help guide the
decision for or against neoadjuvant chemotherapy as well as providing the effectiveness of the therapy.*® %

Hence the present study is being undertaken in our institute to determine the accuracy of ultrasound
(USG) and ultrasound guided fine-needle aspiration cytology (US-FNAC) for staging of axilla in primary breast
cancer, with a view to select the appropriate management for patients.

I1. Material And Methods

This prospective comparative study was carried out on patients of Department of General Surgery attending
Regional Institute of Medical Scinces and Hospital, Imphal, Manipur from August 2017 to July 2019. A total of
30 patients were included in this study.

Study design: Prospective observational study.

Study set up: This study was carried out in a tertiary care teaching hospital in the Department of General
Surgery (both OPD and IPD), Regional Institute of Medical Sciences, Imphal, Manipur.

Duration of study: 1% August 2017 to 31* July 2019.

Sample size : 30 patients

Sample size calculation : Sample size were calculated using the formula “n = z’P(Q)/L*”, where n = sample
size, z = constant i.e. 1.96, P = prevalence of breast cancer amongst female in Manipur, Q = (100 — P), L =
absolute allowable error at 95% confidence. As per the Population Based Cancer Registry report in 2013, the
prevalence of breast cancer amongst female cancer patients is 8.2%.%'Degree of precision is 95 and standard
error (L) is 10. Then, sample size n = (1.96)% x 8.2 (100 — 8.2) / 100 = 28.91. Hence the calculated sample size is
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29. The study was to be done on a minimum of 29 cases of breast cancer. However, 32 such patients were
admitted and were eligible for the study during the study period. All of them were included in the study.

Subject and selection method: All patients with clinically diagnosed early invasive breast cancer (Tog— N o1
M) confirmed by FNAC/ Trucut biopsy of primary tumor in the Department of General Surgery during the
study period were included.

Inclusion criteria:

1. Pathologically confirmed primary invasive breast cancer

2. Clinical staging Tg.» No1 Mg

3. Patients scheduled to undergo MRM/ BCS with axillary dissection

4. Patients giving consent for the study

Exclusion criteria:

1. Tumor size T34

2. Nodal status N,.3

3. Bilateral breast pathology

4. Insitu carcinoma of breast

5. Aggressive histology type (Inflammatory type)
6. Presence of metastasis

7. Pregnant women

8. Patient(s) with recurrent disease

9. Patient(s) not undergoing surgery

10. Patient(s)not giving consent for the study

Procedure methodology :

Allpatients attending OPD and admitted in IPD of General Surgery ward of RIMS, with a diagnosis of
primary breast cancer, were staged and completely worked up for metastasis. After written informed consent
was obtained, a well-designed questionnaire was used to collect the data of the recruited patients. The
questionnaire included socio-demographic characteristics such as age, gender, height, weight, side of affected
breast, size of primary tumor, histology grade of tumor and axillary node status at presentation- Clinically,
Ultrasonographically and US-FNAC.Data from patients without palpable nodes on physical examination (PE)
was documented as cNy, whereas cN; referred to palpable mobile ipsilateral axillary lymph node. Axillary
Ultrasound (AUS) was performed in all patients whether they have clinically palpable axillary nodes or not. US
guided FNAC (US-FNAC), using a 22G needle from a suspicious lymph node was performed following
abnormal US findings (both reactive and malignant findings). Smears of samples were interpreted by our
pathologists.All early breast cancer cases got surgical treatment in the form of MRM/ BCS with Axillary
clearance. Histopathology was done for all the surgical specimens.

Statistical analysis :

Data analysis was performed using SPSS software 21 version (IBM Corp., Armonk, NY, United
States). Socio demographic variables were summarised by descriptive statistics like frequency, percentage and
mean whenever appropriate. The Statistical analysis for the association between US and US-FNAC and HPE
status of axilla was performed with chi square test and a p-value < 0.05 was considered to be significant.

I11. Result
The present study included 32 patients of newly diagnosed cases of early primary breast cancer with
clinically negative axilla. After the study period was over the following data were obtained.
The age of the patients with primary early breast cancer presented to us were categorized and the following
result was obtained.
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Fig 1: Age distribution pattern in early breast cancer

Present study shows the age of patients ranged from 38 to 71 years, with a mean age group of 51.4(+8.6) years.
Maximum number of cases were seen in the age group of 41-50 years (37.5%).

All the 32 patients who presented to us during the study period with the diagnosis of primary early breast cancer
were Female. Out of 32 cases of breast cancer studied, left breast was found to be more commonly involved
comprising of 18 cases (56.3%).

LEFT
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Fig2: Pie diagram showing distribution of breast carcinomas according to side of affected breast

Most of the tumour size were in 2-5 cms group (78.1%) which is pathological T, stage followed by pathological
T, stage as shown below.
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Fig. 3: Bar diagram showing tumour size distribution
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Our study US showed 7 suspicious(malignant) lymph nodes (according to different characteristics of lymph
nodes in AUS) and 13 benign lymph nodes in 32 study subjects. In 12 cases no enlarged lymph nodes were
identified in AUS.

NOT DECECTABLE: 12 W

\
BENIGN
# MALIGNANT
NOT DECECTABLE

DISTRIBUTION OF STUDY SUBJECTS ACCORDING TO
USG STUDY

Fig 4: Pie diagram showing distribution of study subjects according to USG category

Among the 7 cases which were suspicious for malignancy in USG, the following characteristics which
were defined as suspicious were recorded. The number of cases each characteristic was observed was taken into
account. Findings suggestive of malignancy were concentric cortical thickening > 3mm, focal cortical
thickening, loss of fatty hilum, loss of round shape (L/T axis < 2), micro calcification and non-hilar blood flow
in Doppler. A node was considered suspicious even if any one of the described finding was present.

FINDING IN USG No. of Cases
SUSPICIOUS OF MALIGNANCY
Concentric cortical thickening > 3mm 7

Focal cortical thickening

Loss of fatty hilum

Loss of and round shape (L/T axis < 2)
Micro calcification

Nonhilar blood flow in Doppler 6

Table 1: Distribution of study subjects according study subjects according to USG finding

RO o

Out of the 32 cases, except for the 12 cases in which Axillary Lymph Nodes were negative, and which
proceeded directly to surgery, US-FNAC was done in 20 AUS lymph node detected cases(Suspicious+ Benign).
Surgery was done in all 32 of the study subjects. HPE was considered as the Gold Standard for identifying True
Positives and True Negatives. HPE results were then correlated with US finding and US-FNAC finding for
assessing the efficacy. Among 32 study subjects, HPE of 9 patients came positive for axillary lymph nodes.

HISTOPATHOLOGY OF AXILLARY LYMPH NODES(HPE)

POSITIVE NEGATIVE TOTAL
POSITIVE (SUSPICIOUS/ 6 1 7
ULTRASONOGRAPHY MALIGNANT)
OF AXILLARY LYMPH
NODES(USG) NEGATIVE
(BENIGN AND 3 22 25
NOT DETECTED)
TOTAL 9 23 32

Table 2: Distribution of study subjects according to USG and HPE status

In our study,among the 32 study subjects,AUS have detected 6 suspicious lymph nodes among the 9 study
subjects with positive axillary Lymph Node status in Histopathology. Among 22 USG negative cases, 3 cases
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shows positive axillary Lymph Node status in Histopathology.By applying chi-square test, the differences were
significant at p value of 0.0001.

Descriptive Statistics:

1. Sensitivity = 66.67%
2. Specificity = 95.6%
3. PPV =85.7%
4. NPV = 88%
Concentric cortical Histopathology status of axillary lymph node
thickness>3 mm
Malignant Benign
7 6 1
Percentage (100%) 85.7% 14.3%

A mohna

tical thickness

subjects, HPE of 9-patients-came positive Tor-axillary-lymphnodes.-Table 3: Concentr

versus histopathology status of axillary lymph node, n =7

ic cor

Out of 7 cases which showed Concentric cortical thickness>3 mm in AUS, HPE revealed axillary lymph node
malignancy in 85.3 % of study subject and benign axillary lymph node in 14.3% study subject.

Focal cortical Histopathology status of axillary lymph node
thickness

Malignant Benign
6 5 1
Percentage (100%) 83.3% 16.7%

Table 4: Focal cortical thickness versus histopathology status of axillary lymph node, n=6

Total 6 cases showed Focal cortical thickness in AUS, with final histopathology examination showing
malignancy in 83.3% % study subject and benign changes in 16.7 % study

Loss of fatty hilum Histopathology status of axillary lymph node
Malignant Benign

5 4 1

Percentage (100%) 80% 20%

Table 5: Loss of fatty hilum versus of axillary lymph node, n =5

Total 5 cases showed loss of fatty hilum in AUS, with final histopathology examination showing malignancy in
85.3 % study subject and benign changes in 14.3% study subject.

L/D Ratio<2 Histopathology status of axillary lymph node
Malignant Benign

7 6 1

Percentage (100%) 85.7% 14.3%

Table 6: L/D Ratio<2 versus histopathology status of axillary lymph node, n=7
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Total 7 cases showed L/D Ratio<2 in AUS,with final histopathology examination showing malignancy in 85.3
% study subject and benign changes in 14.3% study subject.

Microcalcification Histopathology status of axillary lymph node
Malignant Benign

1 1 0

Percentage (100%) 100% 0%

Table 7: Microcalcification versus histopathology status of axillary lymph node, n=1

Only 1 case showed Microcalcification in AUS, with final histopathology examination revealing malignancy in
the same.

Non Hilar blood flow Histopathology status of axillary lymph node
Malignant Benign

6 5 1

Percentage (100%) 83.3% 16.7%

Table 8: Non Hilar blood flow in color Doppler of lymph node versus histopathology status of axillary lymph
node, n=6

A total of 6 cases showed Non Hilar blood flow in color Doppler, with final histopathology revealing
malignancy in 83.3% % study subject and benign in 16.7 % study subject.

HISTOPATHOLOGY OF AXILLARY LYMPH NODES(HPE)

ULTRASOUND GUIDED POSITIVE NEGATIVE TOTAL
FNAC OF AXILLARY LYMPH

NODES (US-FNAC)

POSITIVE 8 0 8
(MALIGNANT)

NEGATIVE 1 11 12
(BENIGN)
TOTAL 9 11 20

Table 9: Distribution of study subjects according to US-FNAC and HPE status

Descriptive Statistics:
1. Sensitivity = 88.8%
2. Specificity = 100%
3. PPV =100%
4. NPV =91.67%

In the present study, among the 20 study subjects with AUS detected lymph nodes (7 suspicious and 13
benign), 8 study subjects have positive FNAC finding and all 8 had positive Histopathology axillary Lymph
Node status. Among 12 FNAC negative subjects, one shows positive Histopathology axillary Lymph Node
status.By applying chi-square test, the differences were significant at p value of 0.0001.

IV. Discussion
The most important prognostic factor in breast cancer is axillary lymph node status.The present study
was conducted for the assessment of efficacy of ultrasound and guided fine needle aspiration cytology for
preoperative evaluation of axillary metastasis in early carcinoma breast. Total 32 patients were assessed, results
analysed and the relevant findings were compared with different literatures available on the similar subject.
Ultrasound of axilla (AUS) permits the visualization of lymph node size, shape, contour and changes associated
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with the presence of axillary metastases. However, sonographic signs in cortical morphology and texture that
appear to be metastatic disease sometimes limits the ability of this modality alone to accurately stage the axilla.
So, to avoid overlap with those of benign reactive changes and to increase the diagnostic accuracy of the AUS,
the tissue diagnosis of that particular lymph node evaluated by AUS was essential and this was achieved by US
Guided FNAC.

AgeDistribution: The mean age of the study population was 51.4 (+8.6) years and ranged from 38
years to 71 years. Maximum cluttering of cases i.e. 37.5% was observed in the age group 41-50 years.
According to Fletcher's Textbook, breast cancer can occur at any age, but incidence is rare in patients younger
than 25 years and over 80 years .The peak incidence is between 45 and 60 years.?In a study in SMS Medical
College, Jaipur, Meena et al* observed that the average age of the population was 40-49 years. As per the
article published by TanujaShetet al** from TATA Memorial Hospital, Mumbai in 2009 in 1JPM, the age of
patients in the study ranged from 18-102, giving a mean age of 60 yrs. Hence, in this study the age group for
peak frequency of occurrence of breast cancer corroborated with most of the studies.

Distribution according to the side affected:Out of 32 cases of breast cancer studied, left breast was
found to be more commonly involved comprising of 18 cases (56.3%). Right breast was involved in 14 cases
(43.8%).

Distribution according to the size of the tumor:Out of the 32 cases who presented with early breast
cancer most of the tumour size were in 2-5 cm group 25 cases (78.1%) which is pathological T, stage followed
by pathological T, stage 7 cases(21.9%).

Relation between AUS lymph node categoryand HPE:Of the 32 subject in this study who had Axillary
US, 12 cases had no sonographically visualized nodes in axilla and among the remaining, 13 had lymph nodes
with benign criteria and 7 had suspicious axillary lymph nodes by sonographic criteria.Among 7 suspicious
lymph nodes, 6 (85.7 %) show metastases deposits, remaining 1(14.3%) had no metastases deposits in US-
FNAC and HPE. Among 25 women with benign axillary lymph nodes and non-detected nodes in AUS, 3(12%)
of these women had metastatic disease identified in HPE and 22(88 %) had no evidence of metastatic nodal
disease in HPE. The sensitivity, specificity, positive predictive value and negative predictive value of AUS in
correlation with US guided FNAC was found to be 66.7%, 95.6 %, 85.7 % and 88% respectively in our
study.By applying chi-square test, the differences were significant at p value of <0.0001. A Moore et
al® reported in their study in 112 patients that the overall sensitivity and specificity values for sonography alone
were 81 % and 69% respectively. Adding fine needle aspiration improved the specificity of US to 100 %,
leaving the sensitivity unchanged (82 %). Vaidya et al?® reported results for AUS with high specificity and PPV
of 90% each but low sensitivity and NPV of 69% each in predicting axillary metastases. Alvarez et al*’ in their
study reported sensitivity of 56%, specificity of 77.5%, PPV of 60% and NPV of 74.2% for AUS in predicting
axillary metastases. Kebudi’® reported sensitivity, specificity, PPV and NPV for AUS in predicting axillary
metastases to be 79.1 %, 77.7 % , 82.6 % and 73.6% respectively. Jung hee shin et al”® reported the sensitivity,
specificity and accuracy of ultrasonography in predicting axillary metastases to be 75%, 82.6 % and 78.7 %
respectively in their study.

Relation between AUS characteristics of lymph node and HPE: Axillary Lymph nodes were
evaluated for specific US characteristics like concentric cortical thickness, L/D ratio, presence or absence of
fatty hilum, micro calcification and for non- hilar blood flow. Based on these specific characteristics of USG,
lymph nodes were categorized as benign and suspicious. On correlation of specific AUS characteristics with
HPE, the sonographic features most predictive of malignancy were Loss of round shape (L/T axis < 2) and
concentric cortical thickening > 3mm. Both these features were most predictive and present in 85.7% of
malignant lymph nodes. Focal cortical thickening (outward or inward) and Non- hilar blood flow both present in
83.3 % each, were the next best predictors, followed by Loss of fatty hilum present in 80% cases.Even though
Micro calcification shows 100% (1 case) chance of malignancy, it is less commonly reported and hence cannot
be relied upon. Sousa et al*® reported a 100 % positive predictive value on thickness and non hilar cortical
vascular flow. Concentric cortical thickness of 3 mm to be the most useful predictor of finding of cortical
malignancy (Deurloo et al; Mainiero et al) ***2 Martha B M et al*® found in their study that the sonographic
feature most predictive of a positive USG Guided FNA result was the absence of a fatty hilum. Bedi et al
% suggested that hypoechoic cortex with focal cortical thickening is most predictive of malignancy.

Relation between US guided FNAC of lymph node andHPE: Of the 20 subject in this study
undergoing US guided FNAC of lymph nodes, a total of 8 subjects was positive for malignant changes. All 8
(100 %) showed metastases deposits in final surgical HPE. Whereas 1 of the 12(8.33%) US guided FNAC
negative subject had metastases detected in the axillary lymph nodes in final histopathology. The remaining 11
of the 12(91.67 %) US-FNAC negative cases had no evidence of metastatic nodal disease on final surgical HPE.
The sensitivity, specificity, positive predictive value and negative predictive value of US guided FNAC of
axillary lymph node in correlation to histopathology was found to be 88.8 %, 100 %, 100 % and 91.67%
respectively in our study.By applying chi-square test, the differences were significant at p value of <0.0001. A
Moore et al reported”reported in their study in 112 patients that the overall sensitivity and specificity values for
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sonography alone were 81% and 69% respectively. Adding fine needle aspiration improved the specificity of
US to 100 %, leaving the sensitivity unchanged (82%). However, as shown by a raw data analysis of the
mentioned studies by Leenders, sensitivities ranged from 6 to 63% if all patients were included and not only
patients with suspicious AUS followed by FNAC or CNB (Leenderset al®). That means their study reported
sensitivity of 55.6 %, and addition of sonographically guided biopsy increases specificity and may help to
identify patients with axillary lymph node metastases. But a negative FNA or CNB does not exclude lymph
node metastases, since the proportion of false negatives reaches 37.1 %.(in this study false negative result is
8.33%). Adding fine needle aspiration improved the sensitivity, specificity, positive predictive value and
negative predictive value of AUS from 66.7% to 88.8%, 95.6% to 100%, 85.7% to 100% and 88% to 91.7%
respectively in present study.

Combining AUS with sonographically guided fine needle aspiration (US-FNAC) sensitivity varied
between 30.6% ( 22.5-39.6 % ) and 62.9 % ( 49.7-74.8 % ) and specificity reached nearly 100% ( 94.8-100 %)
(Alvarez et al*").

V. Conclusion

Based on our study conducted on the patients with early breast cancer following conclusions have been drawn:
1. AUS and US guided FNAC of axillary lymph nodes is a simple, minimally invasive and reliable
technique for the initial determination of axillary lymph node status in breast carcinoma patients.
2. US guided FNAC of nonpalpable axillary lymph nodes can improve markedly the specificity of both
physical examination and AUS alone in detecting metastatic lymph nodes.
3. The positive predictive value of 100 % and the negative predictive value of 91.67% of US guided
FNAC in our study indicate that the predictive power of a positive result is excellent. This indicate that it is
a useful procedure in the initial staging of breast carcinoma and can be immensely valuable in planning the
appropriate management of patients.
4. Patients with a positive US-FNAC can proceed directly to axillary lymph node dissection without need
for SLND.
5. Incases proved to be US-FNAC negative, ALND can be avoided and even SLND can be avoided.
6. In this era of neo-adjuvant chemotherapy and adjuvant radio therapy, axillary metastasis can be
managed less invasively
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