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Abstract

USG plays a key role in differentiating cystic and solid
masses. It is useful in the evaluation of palpable masses
not visible in radiographically dense breasts, abscesses,
masses that are not completely evaluable with MG and in
young patients susceptible to radiation damage. The
present study was conducted at tertiary care centre to
compare the diagnostic accuracy of ultrasonography of
the breast in evaluation of breast lesions and to correlate
with histopathological findings. The present study was
conducted as hospital based prospective observational
study on 50 patients attending general surgery OPD for
breast lesions and later on came for breast ultrasound in
the department of radio-diagnosis. We used MINDRAY
DC-30 ultrasound and Colour Doppler system with
Curvilinear (2-6MHz) and linear (5- 10MHz) ultrasound

probes. For obtaining histo-pathological sample we used
a biopsy gun and cook‘s biopsy needle. A total of 50
cases were included in our study with mean age of 39.28
years. On the basis of ultrasound, we categorized 31 out
of 50 (62%) cases as benign and 19 out of 50 (38%)
cases as malignant. 29 out of 34 benign breast lesions
were correctly identified by ultrasound and 14 out of 16
malignant lesions were correctly identified by ultrasound.
The sensitivity, specificity, positive predictive value,
negative predictive value and accuracy of ultrasound in
our study in differentiation of malignant breast lesions
from benign lesions were 87.5%, 85.29%, 73.68%,
93.55% and 86% respectively. This study highlights the
usefulness of ultrasound in the evaluation of breast
lesions as an adjunct to clinical examination. The

ultrasound features most predictive of benign tissue
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diagnosis were oval or round shape, circumscribed
margins and width to AP ratio >1.4. The features most
predictive of malignant masses were speculated or micro
lobulated mass, irregular shape, ill-defined margins and
width to AP ratio<1.4 Therefore ultrasound should be
used as a valuable adjunct with the clinical examination
and since both the benign and malignant features overlap
with each other it should not be used as a confirmatory
final diagnosis for which histopathological FNAC or
biopsy examination should be used as a confirmatory and
gold standard test.

Keywords: USG, breast lesions, malignant, diagnostic
accuracy, histopathology.

Introduction

Breast diseases are common pathological condition
affecting females of all age group. Breast diseases ranges
from benign conditions such as fibroadenoma,
galactocele, cysts, breast abscess, duct ectasia, fibro
adenosis to malignant conditions such as breast cancer.
The most common presentation in breast disease is breast
lump which needs to be investigated and diagnosed as
early as possible because of high incidence of breast
cancer. Breast cancer is the more common cancer
observed in women worldwide representing nearly a
quarter (25%) of all cancers.[1] There is a significant
increased incidence and cancer-associated morbidity and
mortality in Indian subcontinent. [2,3,4] Currently the
incidence of breast cancer has surpassed cervical cancer
and is leading cause of cancer death among Indian
women.[5]

Detection of breast cancer in its earliest possible stage is
the ultimate goal in imaging the breast. Radiology chiefly
includes MG and USG (ultra-
sonography). [6,7] a key role in

(mammography)
USG plays

differentiating cystic and solid masses. It is useful in the
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evaluation of palpable masses not visible in
radiographically dense breasts, abscesses, masses that are
not completely evaluable with MG and in young patients
susceptible to radiation damage. [7,8]

The greater availability, low cost and low technical
requirements have made ultrasonography to emerge as
the most important and effective adjunct to
mammography in patients with breast lumps and in
normal or inconclusive mammaographic findings.[9] The
present study was conducted at tertiary care centre to
compare the diagnostic accuracy of ultrasonography of
the breast in evaluation of breast lesions and to correlate
with histopathological findings.

Materials and Methods

The present study was conducted as hospital based
prospective observational study on 50 patients attending
general surgery OPD for breast lesions and later on came
for breast ultrasound in the department of radio-
diagnosis, NSCB medical college and hospital Jabalpur
Madhya Pradesh during 01 March 2019 to 31 August
2020. All females having clinically palpable breast lesion
breast

who were referred to our department for

ultrasound and requiring subsequent biopsy and
histopathological examination were included whereas
asymptomatic women, with breast implants, old cases
that came for follow-up, with inconclusive
histopathological report and not willing to give consent
for the study were excluded.

We used MINDRAY DC-30 ultrasound and Colour
Doppler system with Curvilinear (2-6MHz) and linear (5-
10MHz) ultrasound probes. For obtaining histo-
pathological sample we used a biopsy gun and cook‘s
biopsy needle.

With prior consent taken, the patient should be positioned

supine with the arm on the side of interest relaxed up by
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the side of the head. Both the breast was exposed and all
guadrants were examined with sweeping the transducer
in radial and anti-radial direction to see the abnormality.
Both the axilla also examined for any mass extension or
lymph node. Lesions were also examined under Colour
Doppler ultrasound and results were noted. Patient‘s
histopathological sample were taken from the lesion and
results were obtained and compared with ultrasound
findings. In case of bilateral lesions both the lesions were
examined and considered as two lesions and sample from
both lesions obtained. In case of multifocal lesions
largest lesion were taken into consideration and sampling
was done from largest lesion.

Statistical analysis

Data was compiled with the help of Microsoft excel and
analysis was performed with the help of IBM SPSS
software (Illinois Chicago) version 20. Categorical data
was expressed as frequency and proportions whereas
continuous data was expressed as mean. Diagnostic
accuracy of USG diagnosis was calculated against FNAC
diagnosis and expressed as percentage.

Results

A total of 50 cases were included in our study with mean
age of 39.28 years. Based upon the histopathological
examination, 34 out of 50 (68%) cases were benign with
mean age 31.7 years whereas 16 out of 50 (32%) cases
were malignant with mean age 52.8 years.

Table 1: Distribution according to type of lesion on
Histopathology

© 2022 1IMSIR, All Rights Reserved

Lesion Number of | Total (%)
cases (%)

Benign Fibroadenoma 23 (67.6%) | 34 (68%)
Fibrocystic 05 (14.7%)
Disease
Breast Abscess 04 (11.7%)
Duct Ectasia 02 (5.88%)

Malignant | Ductal Carcinoma | 16 (100%) 16 (32%)
Insitu

Among 34 benign lesions 23 (67.6%) were

Fibroadenoma, 05 (14.7%) were Fibro-cystic disease, 04
(11.7%) were breast abscess and 02 (5.88%) were duct
ectasia. However, 16 out of 50 (32%) cases were of
malignant nature and all of them turned out to be ductal
carcinoma in situ. (Table 1)

In our study majority (94%) of the breast lesions were
solitary and of them, two third were benign. Out of 48
unilateral cases 32 (66.66%) were found to be benign
while 16 (33.33%) cases found to be malignant. Majority
of the breast lesion (36%) involves upper and outer
guadrant of either breast followed by lower and outer
guadrant (20%). About 14% lesions were seen involving
all the quadrants, of which 4 (57.14%) were malignant.
About 66.66% of the lesions observed in retro areolar
area were malignant. Majority (92%) of the cases were
found to be hypoechoic in echo pattern, out of which 16
(34.78%) were found to be malignant. In our study 18 out
of 50 (35%) lesions had heterogenous echotexture on
ultrasound examination, of which 11 (61%) were
malignant in nature.

About 71.42% of the lesions with irregular shape, 80%
with ill-defined margin and 90% with speculated margins
on ultrasound were malignant in nature. In our study,
micro calcifications was present in 09 (18%) cases and

of them, 07 (77.77%) lesions turned out to be malignant
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in nature. Posterior wall shadowing was noted in 10 lesion, and majority of lesions with penetrating vessels

(20%) lesions, and 07 (70%) lesions were malignant. were malignant in nature (84.6%). (Table 2)
About 13 (26%) cases had penetrating vessels within the

Table 2: Distribution according to characteristic of lesion on USG
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USG finding Total (n=50) Benign Malignant
No. of lesions | Solitary 47 (95) 31(66) 16(34)
Multifocal 3 (6) 3 (100) 0 (0)
Laterality Unilateral 48 (96) 32 (66.7) 16 (33.3)
Bilateral 02 (4) 02 (100) 00 (00)
Size Mean 3.63x3.35cm 3.8x3.56 cm 4.59x3.31cm
Quadrants Upper Outer 18 (36) 12 (66.7) 06 (33.3)
mvolved
Lower Outer 10 (20) 08 (80) 02 (20)
Upper Inner 07 (14) 06 (85.7) 01 (14.3)
Lower Inner 05 (10) 04 (80) 01 (20)
All Quadrants 07 (14) 03 (42.85) 04 (57.14)
Retro Areolar 03 (6) 01(33.33) 02 (66.66)
Echogenicity | Anechoic 03 (6) 03 (100) 00
Hypoechoic 46 (92) 30 (65.2) 16 (34.78)
Isoechoic 1(2) 01 (100) 00
Echotexture Homogenous 32 (65) 27 (84.3) 05 (15.6)
Heterogenous 18 (35) 07 (38.8) 11 (61)
Shape Round/Oval 36 (72) 30(83.3) 06 (16.66)
Irregular 14 (28) 04 (28.57) 10 (71.4)
Margin Smooth 28 (56) 27 (96.4) 01 (3.57)
Lobulated 07 (14) 05 (71.4) 02 (28.6)
Ill Defined 05 (10) 01 (20) 04 (80)
Spiculated 10 (20) 01 (10) 09(90)
Microcalcification 09 (18) 02(22.22) O7T7.77)
Posterior Enhancement 08 (16) 08 (100) 00 (0)
acoustic §
fetaure Shadowing 10 (20) 03 (30) 07 (70)
No Feature 32 (64) 23 (71.87) 09 (28.12)
Pseudocapsule 17 (34) 16 (94.11) 01 (5.88)
Orientation of | Horizontal (Width to AP 31(62) 28 (90.32%) 03 (9.67%)
lesions Ratio >1.4)
Vertical (Width to AP 19 (38) 06 (31.57%) 13 (68.42%)
Ratio <1.4)
N
N
(4]
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Vascularity Penetrating Vessels 13 (26) 02(15.3) 11 (84.6)
Peripheral Vessels 14 (28) 11 (78.5) 03(21.4)
No Vascularity 23 (46) 21(91.3) 02 (8.7)
Figure 1: Distribution according to Usg Diagnosis Discussions
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On the basis of ultrasound, we categorised 31 out of 50
(62%) cases as benign and 19 out of 50 (38%) cases as
malignant.

Table 3: Diagnostic accuracy of USG for diagnosis of

breast lesions

USG Histopathology

Benign Malignant | Total
Benign 29 2 31
Malignant | 5 14 19
Total 34 16 30

In present study, 29 out of 34 benign breast lesions were
correctly identified by ultrasound and 14 out of 16
malignant lesions were correctly identified by ultrasound.
The sensitivity, specificity, positive predictive value,
negative predictive value and accuracy of ultrasound in
our study in differentiation of malignant breast lesions
from benign lesions were 87.5%, 85.29%, 73.68%,

This study is a cross sectional study conducted on 50
female patients who presented with the breast lumps in
the surgery department and referred to the department of
radio-diagnosis for the ultrasound examination of breast
and subsequent histopathological examination. Majority
of lesions were benign based upon histopathological
examination (68%) and about 32% of the lesions were
malignant. Most common  benign lesion was
fibroadenoma whereas all the malignant lesions were
ductal carcinoma in situ. Our study findings were
supported by findings of Chala et al, in which 77% were
benign and 23% were malignant. Among benign lesion
most common finding was fibroadenoma which consisted
of 68.4% cases and among malignant cases most
common finding was ductal carcinoma in situ (89%).[10]
Shukla et al in his study of 1059 cases found 64.2%
benign and 35.7% malignant cases. Among benign
lesions fibroadenoma was the commonest finding seen in
79% of the cases™!

Our study observed that majority of the lesions (36%)
involved the upper outer quadrant of the breast. Both
benign and malignant pathology seen in upper outer
guadrant more frequently. Kumar et al found 40% of the
lesion in upper outer quadrant of the breast.*? Majority
of the breast lesions in our study are hypoechoic as
compared to the surrounding fatty tissue in the breast.
Anechoic and isoechoic echo pattern reduces the chances
of malignancy. Among hypoechoic lesions there were

65.21% benign and 34.78% malignant lesions therefore

93.55% and 86 % respectively we cannot take hypo echogenicity as a reliable predictor LN

of benignity or malignancy. Stavros et al in their study g

age
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also found 84.3 % benign and 30.4% malignant lesions
have echogenicity lower than surrounding fat.!*

Shape and margins of lesions could be an important
feature to predict the nature of the lesion as most of the
malignant pathology acquire an irregular shape. In our
study, majority of the malignant lesions had irregular
shape and speculated margins. Rahbar et al also observed
that among round/oval shaped lesions 94% were benign
and 6% were malignant and among irregular shaped
lesions 39 % were benign and 61% were malignant.l*!
Chala et al observed that among lesions with speculated
margins 92% were proved to be malignant and 08% were
benign.[*%

In our study 14 out of 16 (87.5%) malignant and 29 out
of 34 (85.29%) benign lesions were correctly identified
by ultrasound while 5 benign lesions were wrongly
characterized as malignant and 2 malignant lesions were
wrongly classified as benign on ultrasound. The
sensitivity and specificity of ultrasound in identifying the
malignant lesion 87.5% and 85.29% respectively while
PPV and NPV 73.68% and 93.55% respectively. Our
results are comparable to those observed by Kumar et al
in their study in which they found the sensitivity of
ultrasound in characterizing malignant lesions 91.6%.™
Malik et al in their study conducted from 2002 to 2005
that sensitivity of ultrasound in differentiating benign
from malignant lesion was 92%. However, for malignant
lesion it was slightly lower at 67%.%1 Kumar et al found
sensitivity and specificity of ultrasound in differentiating
between benign and malignant lesions 97.3 % and 92.3%
respectively.!*s

Conclusions

This study highlights the usefulness of ultrasound in the
evaluation of breast lesions as an adjunct to clinical

examination. Ultrasound is a technique which is easily

© 2022 1IMSIR, All Rights Reserved

available, rapid, non-invasive, reliable, acceptable,

economical and free from any harmful radiation.
Ultrasound is also helpful in guiding the interventional
procedures like drainage of abscess and taking biopsy
samples with precision and evaluation of small non
palpable lesions. Tissue characterization is not always
possible accurately. It can help to differentiate benign
from malignant lesions with some limitation because of
overlapping of some features in both benign and
malignant lesions like lobulated margins,
microcalcification, and echogenicity. However some
features like speculated margins, vertical orientation in
comparison to normal breast tissue and presence of
penetrating intratumoral vessels favours the diagnosis of
a malignant lesion.

The ultrasound features most predictive of benign tissue
diagnosis were oval or round shape, circumscribed
margins and width to AP ratio >1.4. The features most
predictive of malignant masses were speculated or micro
lobulated mass, irregular shape, ill-defined margins and
width to AP ratio <1.4 Therefore ultrasound should be
used as a valuable adjunct with the clinical examination
and since both the benign and malignant features overlap
with each other it should not be used as a confirmatory
final diagnosis for which histo pathological FNAC or
biopsy examination should be used as a confirmatory and
gold standard test.
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