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ABSTRACT

Background: There is no doubt that breast
cancer is the most frequently diagnosed life-
threatening cancer in women and a significant
cause of cancer death among women in both
developing and developed nations. Using breast
imaging-reporting and data system (BI-RADS)
classification and breast core needle biopsy
(CNB) results, we compared the diagnostic
efficacy of FNAC and ultrasonography breast in
separating malignant from benign breast masses.
Methods: After getting the approval from the
Institutional Ethical Committee, the present
prospective cross-sectional study was conducted
in the Department of Pathology, Government
Medical College, Srinagar (tertiary care
hospital), Kashmir, India over a period of 2
years (July 2019 to June 2021).

Results: With a mean age of (45.4+13.4) years,
the age incidence among the 108 individuals
ranged from 22 to 85 years, with the most
common age group for breast lumps to occur
being (30-39) years. Both FNAC and USG
breast were compared to CNB (gold standard),
they both had sensitivity and specificity values
of (94.57%, 100%) and (95%, 50%),
respectively.

Conclusion: When FNAC and USG breast were
compared to CNB, the gold standard test, FNAC
was found to be more reliable and accurate for
the identification of malignant breast lesions.
However, when these two tests were utilised in

tandem, a better outcome and diagnosis could be
achieved.

Keywords: Ultrasonography, FNAC, Core
needle biopsy, Breast malignancy

INTRODUCTION

Breast cancer refers to cancers originating
from breast tissue, most commonly from the
inner lining of milk ducts or the lobules that
supply the ducts with milk. There is no
doubt that breast cancer is the most
frequently diagnosed life-threatening cancer
in women and a significant cause of cancer
death among women in both developing and
developed nations.? All regions of India
have experienced an increase in the yearly
incidence of breast cancer of 0.5-2 percent,
with the younger age groups (45 years)
experiencing the greatest increase.®> Breast
cancer is believed to be the second most
prevalent cancer in Kashmir (16.8%), only
second to colorectal cancer in women.* It
can strike at any age, but is uncommon in
people under the age of 25 and above the
age of 80, with the peak incidence occurring
between the ages of 45 and 60. In
comparison to men, women experience
breast cancer more than 200 times more
frequently.>A thorough history, clinical
breast examination, imaging techniques, and
tissue diagnosis should all be used to
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evaluate breast masses. Even if the final
diagnosis is determined by a histological
study of the removed tissue, routine breast
lump excision would be illogical because up
to 80% of lumps are benign.®

The primary way used to reduce mortality is
early  diagnosis,  with  conventional
mammography and breast ultrasonography
being the most popular techniques. To
prevent surgical overtreatment of breast
lesions with questionable radiological
characteristics, pathologic examination is
crucial. The most popular methods for
material sampling are core biopsy (CNB)
and fine needle aspiration cytology
(FNAC).” More than ten years ago,
emphasis was placed on the pre-operative
diagnosis in the assessment of breast lesions
by using triple assessment, which entails
multidisciplinary ~ cooperation  between
radiologist, surgeon, and pathologist. In this
context, the American College of Radiology
developed a standardized format and
terminology known as the breast imaging-
reporting and data system (BI-RADS). The
most crucial section of an imaging report is
the BI-RADS. In this system, every report
must begin with an explanation of the
breast's general make-up. The higher
number in Bl-seven RADS's categories,
which range from 0 to 6, indicates the
presence of malignancy.®® Particularly in
our area, there is little comprehensive
research on the accuracy of FNAC and
ultrasonography and their BI-RADS
categorization in separating malignant from
benign breast masses. We therefore sought
to explore the efficacy of FNAC, USG and
the associated BI-RADS ratings based on
pathology results in the diagnosis of breast
cancer.

MATERIAL AND METHODS

After getting the approval from the
Institutional Ethical Committee, the present
prospective  cross-sectional study was
conducted in the Department of Pathology,
Government Medical College, Srinagar
(tertiary care hospital), Kashmir, India over
a period of 2 years (July 2019 to June 2021).

The total number of cases with breast
lesions including the CNB, excisional
biopsy, lumpectomy and MRM were 515
out of which 108 cases of the breast lesions
who came to us as core needle biopsy
(CNB) were included in our study as per the
laid down criteria:

Inclusion Criteria

1. Patients suspicious of breast carcinomas
on USG breast and clinically.

2. Patients having unsatisfactory FNAC
reports and advised for core needle
biopsy.

Exclusion Criteria

1. Benign breast lesions.

2. History of bleeding diathesis

3. History of allergic reaction to lignocaine

4. Recurrent/ histopathologically known
cases of carcinoma breast.

The clinical history and the findings of
physical examination of the patients were
recorded. The results of the three major
investigations i.e., the ultrasonography
which was represented in the form of Bl-
RADS score, Fine Needle Aspiration
Cytology (FNAC) and Core Needle Biopsy
(CNBC) were obtained and studied in detail.
The findings of these three investigations
were compared keeping core needle biopsy
as the gold standard. The results were
subjected to statistical analysis and
following observations were made:

RESULTS

With a mean age of (45.4+13.4) years, the
age incidence among the 108 individuals
ranged from 22 to 85 years, with the most
common age group for breast lumps to
occur being (30-39) years. Specifically for
the patients with benign breast lesions, the
age of patients ranged from (23-59) years
with the most affected individuals being
fewer than 30 years old. And for the patients
with malignant lesions, the age of patients
ranged from (25-85) with the most affected
age group being (30-39) years old. Out of
108 studied patients, only (2.78%)
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individuals were men compared to (97.22%)
females. Evidently, out of 108 patients, 60
(55.56%) had lesions on their right sided
breast while as 47 (43.52%) patients had
lesions on their left breast. However, one of
the patients (0.93%) had bilateral breast
involvement. The upper outer quadrant
(UOQ) of the breast was most frequently
affected by breast lesions. Out of 108
individuals, 54 (50%) had a lesion in the
UOQ, 24 (22.22%) in the UIQ, 15 (13.89%)
in the LIQ, 10 (9.56%) in the LOQ, and
only 5 (4.63%) had a lesion in the central

quadrant. Patients with breast lesions
underwent ultrasound breast imaging
(USG).

Table 1: BI-RADS Scoring of the Breast Lesions
BI-RADS Category Freq.Percent
Probably benign (BI-RADS-3) 9 8.34
Suspicious (BI-RADS-4) 70 |64.81
Highly suggestive of malignancy (BI-RADS-5)29 |26.85
Total 108 [100.00

The USG results of the lesions were graded
using the BI-RADS scoring system, which
identified 9 instances (8.33%) as Probably
Benign (BIRADS 3), 70 cases (64.81%) as
Suspicious (BIRADS 4), and 29 cases
(26.85%) as highly suggestive of
malignancy (BI-RADS 5).

Table 2: Calculation of Sensitivity and Specificity of USG(BI-
RADS)

BI-RADS Category Sensitivity [Specificity [Correctly

Classified

> Probably benign (BI-RADS-100.00% |0.00% 92.59%

3)

B> Suspicious (BI-RADS-4)  [95.00%  [50.00%  [91.67%

> Highly suggestive of 29.00%  |100.00% [34.26%

malignancy (BI-RADS- 5)

Lesions made with BI-RADS-3 were 100%
sensitive but 0% specific, while as lesions
made with BI-RADS-4 were 95% sensitive
and 50% specific. Only 29% of BI-RADS-5
lesions were sensitive, but were 100%
specific.

A fine needle aspiration cytology was
performed on all 108 individuals, of them
78 (72.22%) had ductal carcinoma, followed
by 6 individuals (5.54%) with mature
adipose tissue, three patients (2.77%) with
suspicious of malignancy, three patients
(2.77%) with atypical ductal cells, two
patients (1.85%) with abscess, two patients
(1.85%) with fibrocystic disease, one patient
(0.93%) each with amorphous debris,
apocrine adenosis, fibroadenoma with
atypia, and several other breast lesions. The
diagnosis of the FNAC findings was
categorized into four categories i.e. benign,
malignant, suspicious of malignancy, and
inconclusive. Out of 108 patients 13 were
diagnosed as benign, 79 were diagnosed as
Malignant, 8 were diagnosed as suspicious
of malignancy and 8 as Inconclusive.
However, inconclusive category was
excluded from the analysis i.e. 8 out of 108
patients were excluded as these were non-
contributory to the study. Most of the
patients were diagnosed as malignant on
FNAC.

Table 4: Calculation of Sensitivity and Specificity of FNAC
FNAC diagnosis|Sensitivity|Specificity|Correctly Classified
> Benign 100.00% |0.00% 92.00%
> Suspicious 94.57%  |100.00% [95.00%
> malignancy  [85.87%  |100.00% |87.00%

The (sensitivity and specificity) of benign,
suspicious and malignant cases on FNAC
was respectively (100% and 0.00%),
(94.57% and 100%) and (85.87% and
100%). The area under ROC curve was
0.9728 with CI 0.950-0.996. Out of 108
patients 81 (75%) were diagnosed with
invasive ductal carcinoma (IDC), 11
patients (10.19%) as Invasive Lobular
carcinoma (ILC), 3 patients (2.78%) as
DCIS, another 3 patients (2.78%) as tubular
carcinoma, 2 patients (1.85%) with mastitis
and 1 patient (0.93%) each with
adenomyoepithelioma, adenosis, benign

Table 3: Tabulation of FNAC diagnosis of the breast lesions phyllodes, fibroadenoma and other breast
FNAC Diagnosis Freq. Percent lesions.
Benign 13 13.00
Suspicious 8 8.00 Table 5: Tabulation of CNB diagnosis of the breast lesions
Malignant 79 79.00 HPE Diagnosis Freq. Percent
Total 100 100 Benign 5 1

Malignant 100 92.59

Total 108 100.00
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CNB (HPE) investigation revealed that out
of 108 patients, 8 (7.41%) had benign breast
lesions and 100 (92.59%) patients had
malignant lesion which was considered as
final diagnosis of breast lesions.

[Table 6: Correlation of BI-RADS and CNB(HPE) diagnosis|
CNB Diagnosis

BI-RADS Category Malignant  |Benign [Total

Highly suggestive of 29 0 29

Malignancy (5)

Suspicious (4) 66 4 70

Probably benign (3) 5 4 9

[Total 100 8 108

Out of 9 benign cases (BI-RADS-3), 5
(55.5%) were found to be malignant on
CNB, while 4 (44.4%) were found to be
benign. Similarly, out of 70 cases (BI-
RADS-4), 66 (94.28%) were found to be
malignant on CNB, while 4 (5.72%) were
found to be benign. Finally, all 29 cases (BI-
RADS-5) were found to be malignant
(100%) on CNB.

[Table 7: Correlation of FNAC and CNB Diagnosis|
CNB DIAGNOSIS  [Total

FNAC Diagnosis Malignant |Benign
Malignant 79 0 79
Suspicious 8 0 8
Benign 5 8 13
[Total 92 8 100

All the 79 patients with malignant status on
FNAC were also diagnosed as malignant
with (100%) agreement on CNB. However,
out of 13 benign cases on FNAC, only
8(61.5%) were diagnosed as benign and
5(38.5%) as malignant on CNB. All the 8
patients with suspicious FNAC diagnosis
were tuned out to be malignant on CNB.
With the p-value of 0.0132, the area under
ROC curve for FNAC and BI-RADS was
(0.9728, 95% CI: 0.94954-0.99612) and
(0.80, 95% CI:  0.67578-0.93835)
respectively

DISCUSSION

In the present study on 108 individuals with
palpable lump in the breast, visited a
surgical OPD where a thorough clinical and
physical examination was performed and an
ultrasonographic examination was done.
According to the BI-RADS system of

scoring, the lesion on ultrasonography was
divided into six categories: 0, 1, 2, and 6.
Category 6 was removed from the study
since it was known from a biopsy to be
malignant, whereas categories 0 and 1 had
almost no chance of being cancerous. Our
study focused on BI-RADS categories 3, 4,
and 5, where the likelihood of cancer ranges
from 0% to 95%. Following
ultrasonographic evaluation, the patients
underwent FNAC in the pathology
department. Following the receipt of
informed permission, the procedure was
performed. After interpreting the FNAC
findings patients were advised for a core
needle biopsy of the breast lump for the
final confirmation of the diagnosis. The age
of studied patients was ranging from 22
years to 85 years with a mean age of
(45.4+13.4) years, which is comparable to
the results of previous studies.-1?
Consistent with our study, Teck-Meng T et
al47 in their study on 388 patients reported
the age distribution of their patients was
ranging from 22 to 86 years with an average
age of 54 years.’® Baloo M. Set al in their
study reported the age range of such patients
as (28-86) years with an average age of 51
years.!* Similarly, Saha A et al reported that
the age distribution of their patients was
from 26-75 years, with an average age of
47.4 years, which is much similar to our
study.!? Breast carcinoma in men is a rare
neoplastic disorder, making up less than 1%
of all breast carcinomas.® In line with Saha
Acetal. (2% - Male and 98% - Female), and
Rocha PD et al. (3.35% - Male and 96.65%
- Female), our studied population was made
up of 2.78% men and 97.22% women.1? 14
Of all 108 patients, 55.56% patients had
their lesions in the Right sided breast and
43.52% in Left sided breast which was in
concordance with Saha A et al (52%- Right
and 48%- Left).*2 However; contrary to our
study, Risaldar AA et al and Takhellambam
YS et al reported the predominance of left
sided lesions in their patients.™® Around
50% of the 108 patients had a lesion in the
upper outer quadrant (UOQ), which is
consistent with findings from other studies
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like Saha A et al, who reported that 50% of
patients had a lump in the upper outer
quadrant, and A Aljajarrah et al, who
reported that breast carcinoma most
frequently affected the upper outer quadrant
(UOQ) of the breast (53.4%).1217 The upper
outside quadrant of the breast had the
highest prevalence of lesions (45.2%),
according to Rocha P D et al.*

Since its introduction in 1993, the BIRAD
mammography reporting system has grown
to be a crucial diagnostic tool for
determining the likelihood of breast
cancer.’®In our investigation, BI-RADS-3
was reported for 9 patients (8.33%), BI-
RADS-4 for 70 patients (64.81%), and BI-
RADS-5 for 29 patients (26.85%). Six of
the nine cases with a probable benign
outcome (BI-RADS-3) were listed on
FNAC as benign. On CNB, 4 of these 6
cases were determined to be benign, while
the other 2 were determined to be
malignant. Out of 108 patients who
underwent FNAC examination as part of our
study, 79 were classified as malignant, 13 as
benign, 8 as suspected of malignancy, and 8
as inconclusive. Out of the 13 benign cases,
8 were confirmed benign, and 5 were
classified as malignant on CNB. All of the
malignant cases on FNAC were diagnosed
as malignant on CNB. On CNB, all of the
suspect and ambiguous cases from FNAC
were classified as malignant. Accordingly,
the FNAC's sensitivity and specificity for
cases of malignancy, benignity, and
suspicion were, respectively, (85.87% and
100%), (100% and 0.00%), and (94.57%
and 100%). Eliminating the study's
ambiguous findings and presuming that
suspicious cytologic findings represented
breast cancer, FNA detected cancer with a
sensitivity of 94.57% and a specificity of
100%, which was consistent with a study by
Risaldar A. A et al. in which FNAC had a
sensitivity of 91.66% and a specificity of
100%.%Similar kind of findings were made
by Ballo M.S. et al, who discovered that
FNAC has a sensitivity of 97.5% and a
specificity of 100%.!! According to
Bukhari, M.H. et al study, FNAC has a

sensitivity of 80% and a specificity of
99%.%° In their investigation, Yumjaobabu S
T et al observed a sensitivity of 90.48% and
a specificity of 100%.2° In their
investigation, Collaco, L.M. et al. found that
FNAC has a 92.1% sensitivity and a 98.6%
specificity.?! Following the discovery of a
palpable or radiologic abnormality of the
breast, core needle biopsy is firmly
established as the gold standard for tissue
acquisition for pathologic examination.
Most core needle biopsy samples are
quickly identified as the pathologic correlate
of a palpable or image-detected mass, such
as fibroadenoma or invasive ductal
carcinoma, or lesions associated with micro-
calcifications, such as ductal carcinoma in
situ (DCIS), sclerosing adenosis, etc. 2
Trucut biopsies can be carried out either
subcutaneously or with the aid of an MRI or
ultrasound. Patients can begin receiving
neo-adjuvant chemotherapy after receiving a
trucut biopsy evaluation without undergoing
a mastectomy or excisional biopsy.?

The USG and FNAC findings' final
diagnosis was supported by CNB in our
investigation. ILC (10%), DCIS (2.77%),
tubular CA (2.77%), malignant phyllodes
(0.92%), and medullary CA (0.92%) were
the next most frequent findings among all
the malignant cases reported on CNB, with
IDC accounting for 75% of all cases. The
most frequent discovery in the benign group
was mastitis (1.85%), which was followed
by adenomyoepithelioma (0.92%), adenosis
(0.92%), and other conditions. These results
were in line with a research by Ballo MS et
al., which had 124 patients who underwent
concurrent FNAC and CNB procedures and
had the malignancy confirmed by the
latter.'They reported the most common
malignancy found was IDC, followed by
ILC.Y Our study's findings indicate that
FNAC and USG breast both have a high
degree of diagnostic accuracy for finding
breast cancers; however FNAC is still more
trustworthy and accurate than USG breast.
This is evident with the p-value of 0.0132,
the area under ROC curve for FNAC and
BI-RADS was (0.9728, 95% CI: 0.94954-
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0.99612) and (0.80, 95% CI. 0.67578-
0.93835) respectively. The test's efficacy is
determined by how closely the significant
value of diagnostic accuracy is to one,
which ranges from 0.5 to 1. Values at 95%
confidence interval (Cl) ranged from
0.67578 to 0.93835 for USG and 0.94954 to
0.99612 for FNAC. For the test to be
accurate, the p-value must be less than 0.05,
and it turned out to be 0.0132, which is
significant. Our research was consistent
with that of Liew, P. L. et al, who
performed FNAC on 400 patients and
classified them into four categories using
the quick stain method: inadequate, benign,
atypical, suspicious, and malignant.?* The
subsequent alcohol-fixed Papanicolaou-
stained slides, mammography,
ultrasonography, and histopathological
results were all associated with all of these
cytological diagnoses. All of these
cytological diagnoses were linked to later
alcohol-fixed Papanicolaou-stained slides,
mammographic, ultrasonographic, and
histopathological findings. They reported
that the ROC area for FNAC was 0.713, CI-
95%, ranging from (0.686-0.740), p-
value<0.001 and for USG the ROC area was
0.849, CI-95%, ranging from (0.774-
0.924), P<0.001. This indicated that both
FNAC and USG bDbreast have good
diagnostic accuracy but that, in their study,
USG was more accurate than FNAC in the
diagnosis of malignant breast lesions.

CONCLUSION

The present study revealed that for the
preoperative  pathological diagnosis of
breast cancer in a developing country like
ours, FNAC is an efficient, less complex,
affordable, reliable, and relevant approach.
Both the USG and the FNAC tests used to
diagnose the malignant breast lumps have
good sensitivity with a high degree of
reliability, and the surgeons should take a
positive (malignant) result from either test
seriously. However, when both FNAC and
USG breast were compared to CNB (gold
standard), they both had sensitivity and
specificity values of (94.57%, 100%) and

(95%, 50%), respectively. In conclusion,
when FNAC and USG breast were
compared to CNB, the gold standard test,
FNAC was found to be more reliable and
accurate for the identification of malignant
breast lesions. However, when these two
tests were utilised in tandem, a better
outcome and diagnosis could be achieved.
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