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Abstract 

Background:  The aim of the study is to characterize the breast lesions on high-resolution Ultrasound and digi-
tal mammography to find the patterns and prevalence of different breast lesions in different age groups of our 
population.

Results:  This prospective study was conducted at a breast care clinic of a tertiary care hospital from Jan 2018 to Dec 
2019. Patients with breast-related complaints were enrolled. Patients under the 35 years of age were evaluated on 
High-Resolution Ultrasound (HR-USG) and those over 35 years of age on digital Mammography. Any lesion on digital 
mammography was characterized on HR-USG. Fine Needle Aspiration (FNAC) and Trucut biopsy was done where 
pathological correlation required. Data of all enrolled patients were recorded and analyzed. Patients with known cases 
of carcinoma breast on follow-up were excluded from the study. Total 6850 patients enrolled in our breast care clinic 
during study period. 5111 were above the age of 35 years while 1739 were under the age of 35 years. No lesion could 
be found in 3915 patients and were reported normal. 2935 patients were found to have different breast lesions. The 
frequency of different lesions was different in both age groups. The overall frequency of lesions was as malignancy 
16.2%, benign lesions including Fibroadenoma, simple cysts, Lipoma and Galactocele 16%, inflammatory lesions 
including abscess 7.86% and Duct Ectasia 2.75%.

Conclusions:  In developing countries where mass screening programs are deficient, Breast Care clinics in tertiary 
care hospitals have a noteworthy role in early detection of breast cancer and other breast lesions.
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Background
Increasing awareness for breast cancer being the most 
common cancer in women worldwide [1] with a high 
mortality rate is the reason for the increasing number of 
patients reporting to breast care clinics for any breast-
related symptoms [2]. Mastalgia, breast lump, nipple 

discharge and focal pain are common presenting com-
plaints. Established and genuine workup is required for 
early diagnosis and treatment [3, 4]. Patients are evalu-
ated by clinical examination that alone has limited value 
for detection of breast lesions, so evaluation on radiologi-
cal imaging is mandatory for patients with breast-related 
symptoms [5]. Triple assessment by a combination of 
clinical evaluation, imaging and FNAC is established, 
management of breast lesions [6, 7].

Digital Mammography is the modality of choice for 
patients above the age of 35 years. It has an accepted role 
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in screening of breast cancer and evaluation of clinically 
apparent breast lesions [8]. But its diagnostic and screen-
ing value is dependent on tissue density of breasts, being 
low sensitivity for dense breast [3, 9]. Patients below the 
age of 35  years are evaluated on Sonomammography/
HR-USG that also allows the characterization of lesions 
detected on digital mammography [9–11]. USG of breast 
gains value in patients with dense breast tissue where dig-
ital mammography has poor sensitivity [9, 12]. Moreover, 
its sensitivity for detection of lesions is not impeded by 
tissue density [5]. Under usual working conditions solid 
lesion of up to 5 mm and cystic lesion of up to 3 mm size 
can be detected on HR-USG [11, 13, 14]. But literature 
shows reporting of solid lesion less than 5 mm [15].

Lesions are assigned grades 0–6 according to latest 
Breast Imaging Reporting and Data System (BIRADS) 
lexicon descriptors 2013, a standard system for report-
ing breast lesion on imaging defined by American college 
of Radiology (ACR), as inconclusive, benign, proba-
bly benign, probably malignant, malignant and biopsy 
proven, respectively [16]. Further evaluation by FNAC 
and biopsy may be needed for pathological correlation.

In developing countries like ours, there is no mass 
screening programs for early detection of breast cancer 
that has a fundamental role to fight against the high mor-
tality rate of breast cancer due to late presentation. Breast 
care clinics have been established in few public sector 
organizations with the provision of imaging modalities to 
facilitate the early diagnosis of different breast lesions in 
symptomatic patients. Breast care clinic, where the study 
was conducted, is the only established clinic in the pub-
lic sector of our region; it is equipped with latest imaging 
modalities of digital mammography, HR-USG and facili-
ties for USG-guided FNAC and Trucut biopsy and are 
providing the services to the women of our population.

Methods
This prospective study was conducted at the breast imag-
ing section of the Radiology department of a tertiary care 
hospital providing the services for evaluation of patients 
referred from primary and secondary healthcare cent-
ers with different breast-related symptoms. Total 6850 
patients presented in two years from Jan 2018 to Dec 
2019 with different presenting complaints including Mas-
talgia, nipple discharge, lump, focal pain, inverted nipple. 
As no patient’s personal data were involved for publica-
tion, so no patient consent was required. All patients 
were primarily evaluated on clinical history and exami-
nation. Mammography was performed on a digital mam-
mography machine without tomosynthesis in patients 
with age more than 35  years of age. HR-USG with 
7–10  MHz transducer was done in younger patients of 
less than 35 years and also in patients over 35 years with 

positive findings on digital mammography to character-
ize the lesion. On HR-USG, lesions were characterized 
with size, echogenicity in comparison with surrounding 
tissue, margins, calcifications, fluid movement in lesion 
and vascularity on Doppler flow. USG-guided FNAC and 
Trucut biopsies were done in cases where pathological 
correlation required.

Results
Total 6850 patients enrolled in our breast care clinic 
were divided into two groups, one below the 35 years of 
age and second above the age of 35 years. 1739 patients 
were enrolled in group 1 and 5111 in group 2. No lesion 
could be found in 3915 patients and were reported nor-
mal. Different breast lesions were found in 2935 patients. 
Pattern of different lesions was different in both age 
groups (Fig.  1 showing percentages of different breast 
lesions in patients with age < 30 years and Fig. 2 showing 
percentages of different breast lesions in patients with 
age > 30  years). A summary of different lesions in total 
patients is given in Table 1. Frequency of different lesions 
in specific age group in comparison with total patients is 
shown in Tables 2 and 3.
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Fig. 1  Percentages of different breast lesions in patients with 
age < 30 years
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Fig. 2  Percentages of different breast lesions in patients with 
age > 30 years
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Different lesions were having different frequencies in 
both age groups. 3915 (57.19%) of total patients were 
found normal and reported as BIRADS 1. Overall, malig-
nancy was found to be the most frequent lesion that con-
stituted 16.2% of total and 15.35% in older age groups. 
Fibroadenoma was seen in 611 patients. Cysts were seen 
in 332 patients. 53 patients turned out to have Galac-
tocele. Lipoma was seen in 80 patients. Intraductal papil-
loma was seen in 16 patients. 536 lesions were diagnosed 
as inflammatory lesions on aspiration of pus or inflam-
matory cells on cytology. 356 were labeled as breast 
abscess. Duct Ectasia was seen in 194 patients. Phyllodes 
tumor was diagnosed in 12 patients.

Discussions
Malignant lesions on digital Mammography show irreg-
ular, speculated and dense opacities with or without 
microcalcifications those on HR-USG appear ill defined 

irregular, ragged, microlobulated and hypoechoic masses 
with posterior shadowing and may show 1–3 mm calci-
fications [17]. Most of malignant lesions show different 
patterns of central, tortuous and penetrating vascularity 
on Doppler Flow. Malignancy is confirmed on histopa-
thology of Trucut biopsies. We opted for Trucut biopsy 
in all lesions with irregular or micro lobulated margins 
(Fig. 3).

Phyllodes tumor shows features of benign tumor with 
well-defined regular margins but larger in size with his-
tory of rapid growth and may show cystic areas and mod-
erate vascularity on Doppler scan (not shown).

Benign lesions have more or less same incidence in 
both age groups with Fibroadenoma being the most com-
mon benign lesion in the younger age group and cysts in 
older age groups. Fibroadenoma is common in younger 
women and is characterized on HR-USG as well defined 
with smooth margins usually hypoechoic, parallel to skin 

Table 1  Overall prevalence of different breast lesions in all ages

Pattern of lesion Age > 30 Age < 30 Total Percentage (%)

Benign 562 530 1092 16

Malignant 1056 57 1113 16.2

Inflammatory 326 210 536 7.86

Duct ectasia 126 68 194 2.75

Normal 3041 874 3915 57.19

Total 5111 1739 6850 100

Table 2  Frequency of lesions in patients > 30 years of age

Report Numbers % in this age 
group

% of total

Benign 562 11 8.2

Malignant 1056 20.7 15.35

Inflammatory 326 6.34 4.8

Duct ectasia 126 2.46 1.84

Normal 3041 59.5 44.39

Total 5111 100 74.5

Table 3  Frequency of lesions in patients < 30 years of age

Report Numbers % in this age 
group

% of total

Benign 530 30.5 7.8

Malignant 57 2.9 0.96

Inflammatory 210 12 3.06

Duct ectasia 68 3.9 0.9

Normal 874 50.7 12.7

Total 1739 100 25.42

Fig. 3  Lesion that appeared as well defined opacity on digital 
mammography, revealed microlobulated margins (Black arrows) on 
HR USG and was let out invasive Ductal carcinoma on Trucut biopsy 
in a patient of 38 years of age

Fig. 4  Multiple dilated duct with echogenic solid areas in retroareolar 
region, later proved to be intraductal papillomas on cytology in a 
patient of 46 years of age
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Fig. 5  Mammogram showing ill-defined irregular opacity in right breast (black arrows) with overlying skin thickening (yellow arrow) labeled as 
BIRADS 5. HR USG revealed ill-defined irregular heterogeneous lesion that was divulged as inflammatory lesion on Trucut biopsy in a patient of 
42 years of age
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surface and wider than taller mass which may show pos-
terior enhancement or macrocalcifications. Higher risk 
of transformation in breast cancer is seen in complex 
Fibroadenomas those might appear as lobulated, might 
show calcifications or cystic changes. These patients are 
put on close follow-up for any change in size or shape 
so might be further evaluated by Pathological correla-
tion [18, 19]. Our study elaborated the commensurate 
frequency of benign lesions in both age groups. Fibroad-
enoma was the most common benign lesion in our 
patients of all age groups.

Cysts are common in older age groups. Cysts may 
appear simple or complex on HR-USG. Simple cysts 
appear as well defined thin walled anechoic lesion and 
does not show vascularity while complex cyst might show 
thick or irregular wall, mural nodularity, internal echoes 
or intracystic solid component [11]. Complex cysts may 
show malignancy on histopathology so should be evalu-
ated on aspiration cytology or biopsy of solid component 
or cyst wall (not shown).

Lipoma appears on HR-USG as well defined, superfi-
cially located in subcutaneous tissue, and is usually isoec-
hoic but can appear Hyperechoic or Hypoechoic as well 
[20]. Our study showed Lipoma was one of the common 
benign lesions after Fibroadenoma seen in all age groups 
(not shown).

Galactocele is common finding in lactating mothers or 
in mothers who have recently stopped lactations. Block-
age of milk duct is the main cause of Galactocele. Our 
patients presented with lumps during lactation. These 
on HR-USG appear as large commonly loculated or even 
complex cysts with moving echoes in it. Aspiration of 
milk confirms it (not shown).

Intraductal papilloma usually appears as well-defined 
echogenic lesions with smooth margins with in dilated 
duct or tubular cystic lesions. The common location for 
it is retroareolar region. The most of the patients present-
ing with nipple discharge or palpable retroareolar lump 
turn out to be intraductal papilloma or carcinoma [21]. 
On USG it is difficult to differentiate between papilloma 
and carcinoma. It is only confirmed on FNAC or Biopsy 
(Fig. 4).

Inflammatory lesion is common in lactating women. 
Acute abscess present with fever, painful lump with 
skin redness and edema. Inflammatory lesion on Mam-
mography is challenging for a Radiologist to differen-
tiate from malignant lesion and appears as ill-defined 
irregular/speculated dense opacity (Fig. 5). Its findings 
on mammography mimic those of suspicious or malig-
nant lesion and are only differentiated on HR-USG that 
shows ill-defined large, complex, irregular cystic or het-
erogeneous lesion that may show fluid movement in it 
(Fig. 6). Aspiration of pus or FNAC/Trucut biopsy con-
firms inflammatory lesion.

Duct Ectasia is a benign condition seen most com-
monly in perimenopause age that occurs when a milk 
duct widens with thickening of its walls. This can cause 
the blockage of duct leading to fluid build-up. Common 
presentation is nipple discharge or lumpy feeling. HR 
USG reveals dilated ducts that are usually multiductal 
and bilateral [22].

Conclusions
Mass screening programs have proven pivotal role 
in early detection of breast cancer, but in developing 
countries where this service is not available, breast care 
clinics in tertiary care hospitals well equipped with 
imaging modalities play a significant role in fighting 
against breast cancer. So, it is recommended for devel-
oping countries that breast care clinics should be estab-
lished at least in all tertiary care hospitals with trained 
and dedicated staff.
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HR-USG: High-Resolution Ultrasound; FNAC: Fine Needle Aspiration Cytology; 
BIRADS: Breast Imaging Reporting and Data System.
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