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Abstract:

Background: Of all the malignancies to exist, breast
cancer is and continues to be one of the most pervasive
cancers. For the first time, female breast cancer was the
most commonly diagnosed cancer surpassing lung cancer
as reported by the American Cancer Society (ACS) and
the International Agency for Research on Cancer
(IARC) of 2020. Breast cancer is considered to be a
heterogeneous disease due to its presentation of a wide
variety of morphological, histopathological and
biological features. Aim of the Study: To analyse the
concordance of ultrasound findings of BI-RADS
categories 2, 3, 4 and 5 lesions with histopathological
biopsy results and calculate the predictive value and
diagnostic accuracy of BIRADS. Materials and methods:
It isa retrospective study, data were collected over a
period of 5 years, from 2016 to 2020. Data from a total of
190 patients with related symptomatology and breast
lumps who underwent ultrasound examination by expert
radiologists were collected. The data were also correlated
with pathological findings for those patients who
underwent biopsy, the two were correlated. Results:
BIRADS Lexicon had a high sensitivity of 95.23%, and
the specificity and diagnostic accuracy were calculated to
be 92.78% and 94.89% each respectively. BIRADS 2&3
had a high NPV of 97.82% and 4 and 5 had a PPV of
85.10%. The fact that there is a relatively high NPV for
the lower BIRADS categories can be exploited and
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biopsies can be largely avoided in these cases. The high
sensitivity of the BIRADS lexicon makes ultrasound a
close alternative for mammography in the preliminary
screening of breast lesions.

I. INTRODUCTION

Breast cancer is the most common cancer, accounting
for 23% of the total cancers and 14% of the cancer deaths in
females in 20200, Various studies have proclaimed that
early diagnosis of breast cancers can reduce mortality and
improve prognosis.?Various methods are used for the
diagnosis of breast lesions; mammaography, ultrasonography,
electrical-based impedance imaging, CT scan, MRI
etc.BIMammography is the primary gold standard among the
available screening methods[. Ultrasound has proven to be
a close adjunct, being more economical, more versatile and
portable and hence, an ideal method for palpable
lesions.BlUltrasound can be used to discern between solid
and cystic lesions, and the solid lesions that suggest an
abnormality can be further evaluated by a biopsy, making it
an ideal choice of a screening method for those who require
biopsy. Ultrasound is particularly preferred in cases of dense
breast tissue that may be ambiguous on a mammogram. B
mode ultrasonography is most commonly employed.
Ultrasonic waves are emitted perpendicular to the
transducer’s surface. The echoes from the long axis along
with various tissues that are echoed are picked up by the

WWW.ijisrt.com 73


http://www.ijisrt.com/

Volume 7, Issue 6, June — 2022

transducer to reconstruct a two-dimensional image of the
breast. Intraparenchymal fatty  tissue appears
hypoechogenic, normal fatty tissue and breast parenchyma
appear  hyperechogenic.Doppler ultrasound can be
performed to detect the vascularity of the lesion.®IThe breast
lesions, radiologically are classified by a standardised
system called the BI-RADS; breast imaging reporting and a
data system which can be applied to mammograms,
ultrasound and MRI. The breast imaging reporting and data
system (BI-RADS) was established in 1993 and
promulgated by the American College of Radiology (ACR)
to standardise the reporting of radiological findings, and
enable communication between clinicians”. There are 6
categories in the classification which represent the
possibility of the occurrence of breast tumours in their
increasing order.

Il. AIM OF THE STUDY

To analyse the concordance of ultrasound findings of
BI-RADS categories 2, 3, 4 and 5 lesions with
histopathological biopsy results and to calculate the
predictive value and diagnostic accuracy of BIRADS.

I11. MATERIALS AND METHODS

This was a non-randomised retrospective study
conducted over a period of 5 years from 2016 to 2020 in the
departments of Radiodiagnostics and Pathology at Vydehi
Institute of Medical Sciences and Research centre,
Bangalore. Patients alluded to the radiology department
underwent an ultrasound of the breast performed using a
machine by expert radiologists who had a minimum
experience of 4 to 6 years. Ultrasound scan was performed
using a Linear Array Transducer of L12-4 MHz and real
time images of the breast and its lesions were acquired in
craniocaudal and transverse views.The breast ultrasonogram
was analysed for several features like margins,
calcifications, cysts, shape, echogenicity, and accompanying
features like architectural contortion, duct changes, skin
thickening, skin retraction, oedema and vascularity
accordingly, they were classified into various BIRADS
categories. A core biopsy of the breast region was performed
for suspicious cases and analysed under a compound
microscope by an expert pathologist and visualised. Its
results were classified and compared with the BIRADS
score.
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Bar graph 2: Radiological distribution of cases
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A. Inclusion criteria:

e Patients who have presented with complaints of lump
in the breast, pain, nipple discharge or retraction.

o Patients who have undergone breast ultrasound with
results classified into their respective BIRADS
categories.

e Patients who have undergone trucut biopsy. iske

B. Exclusion criteria:

e Patients who have undergone radiological ultrasound,
but have not undergone biopsy.

e Patients are classified as BI-RADS category 1 which
indicates the absence of a breast lesion.

e Patients who have undergone biopsy but have not
undergone ultrasound. isge!

(AVA PROCEDURE

A retrospective study was conducted in a tertiary
health care centre in the city of Bangalore for a period of 5
years from 2016 to 2020 with patients who have undergone
radiological ~examination of the breast as per
recommendations from medicine, surgical, oncology or
other departments after the suggestive clinical presentation
of associated symptoms. Out of these patients, those with
BI-RADS categories 2,3,4 and 5 and sent for core biopsy,
were further studied. Their histopathological biopsy results
was correlated to their breast ultrasound results. All the
observations were analysed by an expert radiologist.

V. RESULTS

All our patients belonged to the Asian ethnicity. Data
from a total of 190 patients were collected of which, 186
were females and 4 were males. Most of the cases were
between 21 to 40(54.21%)years of age, followed by 41-60
years(26.84%), 61 to 80 years(9.47%) and 7-20 years of
age(9.47%). Bar graph 1, depicts the age-wise distribution
of the sample. Radiological evaluation through ultrasound
demonstrated that most of the lesions belonged to BIRADS
2(50%), followed by BIRADS 3(25.26%), BIRADS
5(7.36%), BIRADS 4A (6.31%)= 4B(6.31%) and BIRADS
4C(4.73%). The frequency of various BIRADS categories is
depicted in Bar graph 2.
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Bar graph 1: Age wise distribution
of cases
Fig. 1
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Histopathological examinations revealed that the most
common lesion is the Fibroadenoma accounting for 101
cases (53.15%) of the 190 cases. This was followed by
invasive ductal carcinoma accounting for 28 cases (14.73%).
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Other lesions include fibrocystic disease, lipoma, ductal
ectasia, gynecomastia, Ductal carcinoma in situ, etc. Lesion
wise distribution according to their respective BIRADS
categories is depicted in Table 1.

BIRADS | BIRADS | BIRADS | BIRADS | BIRADS | BIRADS | Total | Percentage
2 3 4A 4B 4C 5

Fibroadenoma 64 35 1 1 0 0 101 53.15%
Invasive ductal carcinoma 1 1 2 8 5 11 28 14.73%
Fibrocystic sisease 7 1 1 0 0 0 9 4.73%
Fibroadenosis 7 0 0 0 0 0 7 3.68%
DCIS 0 4 1 1 1 0 7 3.68%
Ductal ectasia 2 0 2 0 0 0 4 2.10%
Lipoma 2 2 0 0 0 0 4 2.10%
Mastitis 1 2 0 0 0 0 3 1.57%
Inflammation 1 0 0 0 1 1 3 1.57%
Gynecomastia 3 0 0 0 0 0 3 1.57%
Papillary carcinoma 0 0 0 0 2 0 2 1.05%
Galactocoele 2 0 0 0 0 0 2 1.05%
Sebaceous cyst 1 0 0 0 0 0 1 0.52%
Breast abcess 1 0 0 0 0 0 1 0.52%
Ductal papilloma 0 0 1 1 0 0 2 1.05%
Phyllodes 0 1 0 0 0 0 1 0.52%
Lactating adenoma 0 1 0 0 0 0 1 0.52%
Granulomatous inflammation | 0 1 0 0 0 0 1 0.52%

| Paget’s disease 0 0 1 0 0 0 1 0.52%
LCIS 0 0 1 0 0 2 3 1.57%
Epithelial hyperplasia 0 0 2 0 0 0 2 1.05%
ILC 0 0 0 0 0 1 1 0.52%
PASH 0 0 0 1 0 0 1 0.52%
No evidence of any lesion 3 0 0 0 0 0 3 1.57%
TOTAL 95 48 12 12 9 14 190
Percentage 50% 25.26% 6.31% 6.31% 4.73% 7.36%

Table 1: Radiological and Histopathological distribution of BIRADS score and Biopsy results
Firoadenoma of brsst = oo B Guctalcotasia B lpoma Masma
Greast abcess Doctal papitoma 1 Pryllodss o B Cactatig adencrra
M Granulomtous inflammation [l ::get‘s disease hglgwdence of any lesion Epithelial hyperplasia
Bar graph 3: Histcpathtlalogical distribution of BIRADS
Fig. 2
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Most of the cases of BIRADS 2 were benign,
Fibroadenoma being the most common, 64/110 cases-
58.18%. This was followed by Fibrocystic disease and
Fibroadenosis, 7 cases each respectively. There were 3 cases
of Gynecomastia, 2 cases of each, Ductal ectasia,
Galactcoele, and Lipoma. 1 case of Mastitis, Inflammation,
Breast abscess, Sebaceous cyst, and Invasive ductal
carcinoma respectively. The total number of benign cases in
BIRADS 2 was 90(94.73%), malignant 2(2.10%) and 3
cases had no evidence of any malignancy (3.15%).

The majority of cases in BIRADS 3 were a
Fibroadenoma, 35 cases (72.91%), followed by 4 cases of
Ductal Carcinoma In Situ, 2 cases each of Lipoma, Mastitis,
1 case of Phyllodes, Lactating adenoma and Granulomatous
inflammation respectively. Most of the cases were benign
42(87.5%), and 6 cases were malignant(12.5%).

BIRADS 4A had a total of 12 cases of which, there
were 2 cases of Invasive ductal carcinoma, Epithelial
hyperplasia, and Ductal ectasia. 1 case of Fibroadenoma,
Fibrocystic disease, Ductal papilloma, Ductal Carcinoma In
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Situ, Paget’s disease and Lobular Carcinoma In Situ. 42% of
the cases were benign and 52% of the cases were malignant.

Out of the 12 cases of BIRADS 4B, there were 8 cases
of Invasive Ductal Carcinoma, 1 case of Ductal Carcinoma
In Situ, and 1 case of PASH and Ductal papilloma.
2(16.67%) of the cases were benign and 10(83.3%) of the
cases are malignant.

There were 9 cases of BIRADS 4C; 5 Invasive Ductal
Carcinoma, 1 of Ductal Carcinoma In Situ, Inflammation,
and 2 of Papillary carcinoma. 100% of the cases were
malignant.

Of the 14 cases of BIRADS 5, 11 were Invasive Ductal
Carcinoma, 1 of Inflammation 2 of Lobular Carcinoma In
Situ and 1 of Invasive Lobular Carcinoma. 100% of the
cases were malignant.

The benign vs malignant distribution of cases is
depicted in Table 2. Histopathological distribution according
to the BIRADS score is illustrated in bar graph 3.

BIRADS Benign Malignant No evidence of any lesion Total
2 90(94.73%) | 2(2.10%) 3(3.15%) 95
3 42(87.5%) 6(12.5%) 0(0%) 48
4A 5(0.41%) 7(0.58%) 0(0%) 12
4B 2(16.66%) 10(83.33%) 0(0%) 12
4C 0(0%) 9(100%) 0(0%) 9
5 0(0%) 14(100%) 0(0%) 14
Table 2: Benign Vs Malignant distribution of cases

The negative predictive value for BIRADS 2&3 was calculated to be 97.82%.

The positive predictive value for BIRADS 4&S5 is 85.10%.

Sensitivity, specificity and diagnostic accuracy are 95.23%, 92.78%, and 94.89%respectively.
Sonographic feature NPV Sonographic feature PPV
Wider than taller 94.20% Taller than wider 95.74%
Calcifications 92.02% Microcalcifications 89.36%
Parallel to long axis 92.64% Not parallel to long axis 87.75%
Regular margins 92.53% Irregular margins 84.89%

Table 3: PPV and NPV of various sonographic features

Pericanalicular pattern of
fibroadenoma under 20X
magnification
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Fig. 3
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VI. DISCUSSION

Breast cancer is a common malignancy in India. Lack
of adequate knowledge related to self-examination of the
condition has led to the detection of the lesion in the late
stages which is usually associated with a poorer prognosis.
There has been a lot of deliberation on the use of ultrasound
as a primary modality in the screening of breast lesions in
the recent past.®*The BIRADS lexicon has been a useful
tool for the systematic categorisation of breast lesions.
Although some amount of inter-observer variability is
expected, various studies agree substantially on the category
of BIRADS without many gross differences.[!2181A
comprehensive review of recent literature has demonstrated
that the usage of US as an adjunct to mammogram has
yielded higher sensitivity.!!41Several studies have also shown
that ultrasound is particularly useful compared to
mammogram in dense breasts and women of older age
groups.’>1710ur study found the sensitivity of BIRADS US
to be, which is similar to other studies conducted by Hille,
Starvosand Heinig.[*®%1 Qur study puts forward ultrasound
as an effective subsistence for primary screening of breast
lesions. However, contradictory results have been elicited in
other studies that show ultrasound has low sensitivity. These
studies recommend biopsies extensively?-:22, However, we
feel that BIRADS categorisation, on the whole, is
determined by the experience of the radiologist and the
technology used.

Most of the benign lesions were hypoechoic wider than
taller and did not have calcifications or irregular borders. In
contrast, most of the malignant lesions had irregular borders
and were taller rather than wider and hypoechoic, these
findings are consistent with other studies like Hong and
Costantinithat have calculated PPV and NPV for each of the
US parameterst324],

Our study has a high NPV for BIRADS 2 & 3 and high
PPV for BIRADS 4 and 5, which are analogous to the
results of a few publications. This suggests that biopsies can
be avoided for benign cases in ultrasound and are highly
recommended for BIRADS 4 and above. Therefore,
ultrasound can be an effective alternative to mammaography
for preliminary screening of breast lesions for lower age
groups, below 40 years.
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