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Background: Ultrasound and Mammography are first-line imaging in breast cancer. The management of malignant 
breast lesions depends on molecular biomarkers in the tumor cells. This study aims to correlate different imaging 
findings in breast carcinoma with immune-histology subtypes. 

Methods: The study was a retrospective study conducted between 2018 January to 2021 December. Patients with 
malignant breast lesions who underwent USG-guided biopsy of breast lesions were included in the study. Ultrasound 
and mammographic findings of these patients were retrieved in PACS and analyzed. Malignant breast lesions were 
classified according to molecular markers into Luminal A, Luminal B, Her- 2 enriched, and triple-negative breast 
cancers. The correlation between imaging findings and molecular subtypes of breast cancer was analyzed. 

Results: A total of 42 patients were included in the study. The mean age of the patients in our study was 52.24+/-
13.54 years with median of 51 years (IQ range-19.5 years). The most common IHC subtype was Luminal type B (22, 
52.4%), followed by triple negative (15, 35.7%), luminal type A (4, 9.5%) and least common was Her-2 enriched (1, 
2.4%). Mammogram was non-diagnostic in 9.5% of case. Oval shape and well marginated margin in ultrasound were 
more frequently associated with triple negative breast cancer than other subtypes (P<0.05). Rest of the characteristics 
of triple negative and other malignancies were not significantly difference in our study. No significant difference is 
noted between mammographic findings between various subtypes.

Conclusions: Triple negative breast cancer was more common in our population than in the west. Triple-negative 
breast cancers are more frequently well-defined and oval in shape mimicking benign lesions.
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INTRODUCTION

Breast cancer is the third most common malignancy in 
the world and the second most common malignancy in 
women in Nepal.1 Ultrasound and Mammogram are the 
first lines of imaging in breast lesions. Imaging findings 
can be used to characterize breast lesions according to 
the risk of malignancy and also guide the management of 
the lesions. The management and prognosis of malignant 
breast lesions largely depend on the molecular biomarkers 
in the tumor cells i.e. ER, PR, and Her-2 receptor status 
and Ki 67 when Her-2 is negative or equivocal.2 According 
to the receptor status, malignant breast lesions can be 
classified as Luminal A, Luminal B, Her-2 enriched triple-
negative/basal subtypes. Management and prognosis of 
the lesions are different according to these subtypes.3 
Few studies correlating mammographic and ultrasound 
findings in breast cancer with various subtype of breast 
cancer has been published worldwide, however no such 
study has been reported in Nepal. This study aims to 

correlate different mammographic and ultrasound 
findings in breast carcinoma with the immunohistology 
subtypes. 

METHODS

The study was a retrospective study conducted between 
2018 January to 2021 December. Patient who underwent 
USG guided biopsy of breast lesions in the department 
and that proved to be malignant were included in the 
study. The ultrasound images and mammographic images 
of the patients were retrieved from picture archiving 
and recording system and were read by two radiologists 
with 4 and 6 years of experience in breast imaging. 
Ultrasound and Mammographic findings were recorded 
according to Breast Imaging-Reporting and data system 
(BI-RADS) lexicon. Biopsy findings of the patients and 
their immunohistochemistry findings were retrieved. 
The breast lesions were classified as Luminal A, Luminal 
B, Her-2 enriched and triple negative. Data analysis was 
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done by using SPSS 21.0. Categorical variables were 
presented as percentage and numeric variable were 
presented as mean and standard deviation. Correlation 
of ultrasound and mammographic findings according the 
immunohistochemical types was assessed by using chi 
square test.

RESULTS

A total of 42 patients were included in the study who 
underwent Ultrasound guided breast biopsy and were 
proven as malignant breast lesions by histopathology. 
Ultrasound of all patients could be retrieved in the PACS, 
however mammogram of only 24 patients were retrieved 
from PACS. 

The mean age of patient in our study was 52.24+/-13.54 
years with median of 51 years (IQ range-19.5 years). 
Maximum age of the group was 81 years and minimum 
age was 24 years. The lesions were classified as BIRADS 
3 and 4 (21, 50%) and BIRADS 5 (21, 50%) on ultrasound. 
On Mammography 4(9.5%) lesions were BIRADS cat 0, 
11(26.2%) lesions were BIRADS cat 3 and 4 and 9(21.4%) 
lesions were BIRADS Cat V. Ultrasound characteristics of 
lesions are given in table 1.

Table 1. Ultrasound characteristics of malignant breast 
lesions

Ultrasound 
Characteristics

Number 
(%) Remarks

Shape:
Oval
Irregular

15(35.7%)
27(64.3%)

Margin:
Ill Marginated
Well Marginated

29(69%)
13(31%)

Ill marginated 
includes- spiculated, 
microlobulated, 
illdefined and angulated 
margins

Calcifications
Present
Absent

9(21.4%)
33(78.6%)

Posterior Features
Enhancement
Shadowing
None

3(7.1%)
7(16.7%)
32(76.2%)

Echopattern
Hypoechoic
Heterogeneous
Mixed Solid Cystic

40(95.2%)
1(2.4%)
1(2.4%)

Orientation
Parallel
Antiparallel

37(88.1%)
5(11.9%)

Suspicious Axillary 
Lymphnode 13(31%)

The most common IHC subtype was Luminal type B (22, 
52.4%), followed by triple negative (15, 35.7%), Luminal 
type A (4, 9.5%) and least common was Her-2 enriched 
(1, 2.4%). There was no significant difference between 
various IHC subtypes in ultrasound findings in our study 
(Table 2).

Table 2. Mammographic characteristics of malignant 
breast lesions

Characteritics Number 
(%) N=24 Remarks

Breast density
A
B
C
D

5(20.8)
9(37.5)
7(29.2)
3(12.5)

Mass
Present
Absent

17(70.8)
7(29.2)

Density of mass
High
Equal

13(54.2)
4(16.7)

Mass shape
Oval/lobulated
Irregular

12(50%)
5(20.8)

Margin
Obscured margin
Spiculated/irregular
Well marginated

8(33.3)
8(33.3)
1(4.2)

Calcification
Suspicious
Benign
None

8(33.3)
1(4.2)
15(62.5)

5 suspicious 
calcifications were 
seen in asssociation 
with mass and 
3 suspicious 
calcifications 
were seen without 
evidence of mass

Associated findings
Present
Absent

3(12.5)
21(87.5)

Skin thickening was 
seen in 3 patients, 
nipple retraction 
was seen in one of 
the three patients.

The mean age of triple negative breast cancer was 
lower than rest of the group, however the difference 
was not statistically significant. Oval shape and well 
marginated margin were more frequently associated 
with triple negative breast cancer than other subtypes 
(P<0.05). Rest of the characteristics of triple negative 
and other malignancies were not significantly difference 
in our study (Table 3 and 4). No significant difference is 
noted between mammographic findings between triple 
negative and other subtypes of malignancy was noted 
(Table 5).
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Table 4. Ultrasound characteristics of triple negative 
breast cancer compared with other subtypes

Characteristics
Triple 

negative 
(n=15)

Other 
subtypes

(n=29)

P- 
value

Age 49.69+/-15.2 53.38+/-12.8 0.42

Lateratily
Left
Right

5(38.5%)
8(61.5%)

18(62.1%)
11(37.9%)

0.13

Shape
Oval/lobulated
Irregular

8(61.6%)
5(38.5%)

7(24.1%)
22(75.9%) 0.02

Margin
Ill marginated
Well marginated

6(46.2)
7(53.8)

23(79.3)
6(20.7) 0.03

Orientation
Parallel
Antiparallel

11(84.6)
2(15.4)

26(89.7)
3(10.3) 0.49

Posterior features
None 
Shadowing
Enhancement

10(76.9)
1(7.7)

2(15.4)

22(75.9)
6(20.7)
1(3.4)

0.25

Calcification
Present
Absent

2(15.4)
11(84.6)

7(24.1)
22(75.9) 0.42

Echopattern
Hypoechoic
Others

12(92.3)
1(7.7)

28(96.6)
1(3.4) 0.26

Axillary lymphnodes
Present
Absent

5(38.5)
8(61.5)

8(27.6)
21(72.4)

0.36

Table 5. Mammographic characteristic of triple negative 
breast cancer compared to others

Characteristics
N=24

Triple 
negative

N=8

Other 
subtypres

N=16

P- 
value

Mammographic density 
A
B
C
D

3(12.5%)
2(8.33%)
2(8.33%)
1(4.16%)

2(8.33%)
7(29.16%)
5(20.83%)
2(8.33%)

0.53

Mass present 5 (20.83%) 12 (50%)

Mass density
High
Equal

4 (16.66%)
1(4.16%)

9(37.5%)
3(12.5%) 0.82

Mass shape
Oval/lobulated
Irregular

5 (20.83%)
0

7(29.16%)
5(20.83%) 0.08

Margin
Obscured margin
Spiculated/irregular
Well marginated

4 (16.66%)

1 (4.16%)

12(50%)

0 0.11

Calcification
Suspicious
Benign
None

1(4.16%)
1(4.16%)

6(25%)

7(29.16%)
0

9(37.5%)

0.12

DISCUSSION

Different molecular subtypes of breast cancer have 
different biological behavior and thus a variable 
prognosis with luminal A tumor (HR positive, Her-2 
negative) having best prognosis whereas the luminal B 

Table 3. Ultrasound characteristics of breast lesions according to immunohistochemistry subtype

Characteristic Luminal A (N=4) Luminal B (N=22) Her-2 Enriched (N=1) Triple Negative (N=15) P- value

Shape
Oval
Irregular

1
3

6
16

0
1

8
7

0.325

Margin
Ill marginated
Well marginated

3
1

17
5

1
0

8
7 0.40

Orientation:
Parallel
Antiparallel

3
1

20
2

1
0

13
2 0.80

Echopattern
Hypoechoic
Hyperechoic
Heterogeneous
Mixed

4
0
0
0

21
0
1
0

1
0
0
0

14
0
0
1

0.84

Posterior features
None
Shadowing
Enhancement

1
2
1

18
4
0

1
0
0

12
1
2

0.14

Calcification
Present
Absent

2
2

5
17

0
1

2
13 0.42

Axillary LN
Present
Absent

2
2

5
17

1
0

5
10 0.79
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and triple negative having worst prognosis. Thus, it is 
imperative to determine the molecular subtype of breast 
cancer with biopsy before beginning the treatment and 
subjecting different subtypes to different hormonal 
therapy, chemotherapy and targeted therapy regimes.2,3 
The determination of molecular subtypes can only be 
done invasively by taking a biopsy, no imaging studies 
have been able to define molecular behavior of breast 
cancer till date. Our study analyses the ultrasound and 
mammographic character of biopsy breast cancer and 
tries to find the association with various molecular 
subtypes.

The proportion of triple negative breast and luminal 
B breast cancer was significantly higher in our study 
as compared to National institute of health data and 
previous international studies.4,5 The incidence of triple 
negative is consistent with previous study reported from 
Nepal with incidence of triple negative cancer of ~ 32%, 
however incidence of luminal B is lower in previous 
study as compared to our study.6,7 It is worrisome that 
incidence of triple negative breast cancer is seen higher 
in our country as it is associated with poor prognosis and 
higher mortality and recurrence. Also triple negative 
breast cancer is seen with patients with BRCA gene 
mutation, a higher incidence of triple negative breast 
cancer in our country might also be indicating high 
proportion of BRCA gene mutation. However, these 
studies were all single center study and doesn’t however 
represent true picture of all breast cancer patients in 
Nepal. A multicentric study is needed to define the true 
picture of molecular subtype of breast cancer in Nepal. 

Mammography was non-diagnostic in 9.5% of breast 
cancer patient, indicating the fact that mammography 
should be used in association with ultrasound in diagnostic 
workup of a palpable breast mass. This was due to dense 
breast obscuring lesions. Ultrasound proves to be a very 
useful modality in palpable breast lump in patients 
with dense breast. Other study has shown adjunctive 
ultrasound to be beneficial in high-risk screening with 
improved sensitivity on detection of lesions.8  

Triple negative breast cancer was seen in slightly younger 
age group as compared to other subtypes of breast cancer; 
however, this finding was not statistically significant. 
Triple negative has been seen in younger population in 
prior studies as well.4  The presence of basal-like cancer 
in younger population and association of triple negative 
cancer with basal like cancer in younger population was 
one of the explanation for the age dependent risk in 
younger women. On Ultrasound, triple negative breast 
cancers were more frequently well marginated and oval 
shaped as compared to other breast cancers which were 

ill marginated and had round or irregular shapes. On 
mammogram as well, triple negative cancers were more 
frequently lobulated as compared to irregular in other 
subtypes. These findings were also seen in previous 
study done comparing imaging findings of triple negative 
breast cancers.9,10 These findings are defined as benign 
and less suspicious findings and are often followed up 
rather than biopsied. No other imaging features were 
different between various molecular subtypes.

There were several limitations in our study. The study was 
a single center study with small sample.  Mammography 
reports of all patients were not available in PACS in 
our center further limiting data of mammography. 
We did not study newer molecular markers like PD L1 
(Programed death Ligand 1), microsatellite instability 
(MSI) and BRCA gene mutation in our study. 

CONCLUSIONS

Despite the limitations, we conclude that the proportion 
of triple negative breast cancers was high in our study 
and triple negative breast cancers also demonstrated 
well marginated and oval shape. We recommend a 
multicenter study preparing breast cancer database for 
the country. If the proportion of triple negative breast 
cancer is high as we found, BRCA mutation analysis to 
find genetic association of breast cancer in Nepal is 
highly recommended. We also recommend considering 
biopsy in well marginated and oval lesions (traditionally 
considered benign) due to poor patient compliance on 
follow up in our country and high prevalence of triple 
negative breast cancer.
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