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Introduction
Breast cancer is the most common malignancy in women over 
the age of 40 and the most reported cause of cancer death in 
women worldwide.1,2 It has been shown that the early detection 
and screening followed by appropriate management reduces the 
associated morbidity and mortality rates of the disease.3 Previous 
surveys from Iraq have reported that breast cancer is the most 
frequent registered malignancy4 and that most of the cases are 
often detected among middle aged women in relatively advanced 
stages.5–7 Mammography is an important screening tool in the 
early detection of breast cancers.8 It can detect about 75% of 
breast cancers at least a year before they become symptomatic.9

Mammogram interpretation is a time-consuming and 
sometimes considered as a difficult task due to a wide variability 
of the detected breast abnormalities and overlapping dense 
fibroglandular tissues.10 Although there is a great difference in 
the parenchymal patterns and sizes of breasts, the internal struc-
tures are nearly symmetrical with similar densities and architec-
tures at mammography. Asymmetric breast densities are 
repeatedly seen at screening or diagnostic mammography and 
are usually nonspecific and common finding in healthy women, 
however; these findings are sometimes due to a hidden malig-
nancy.11,12 Thus, it has been recommended that when asym-
metric finding is detected on mammogram, it should be assessed 
carefully and further evaluation is needed to decide whether it 
reflects a normal variant or something that is more significant.13 
The American College of Radiology-Breast Imaging Reporting 
and Data System (ACR-BI-RADS) has developed a lexicon for 
asymmetric breast densities.14 An asymmetric finding represents 

an area of breast tissue that has a fibroglandular density that is 
more extensive in one breast in comparison with the corre-
sponding region in the contralateral breast while a mass is a 
three-dimensional lesion with convex outward margins and is 
usually seen on two orthogonal views.15

Asymmetric findings on mammogram were classified 
into four types according to the fourth edition of BI-RADS 
including: (1) Asymmetry as an area of fibroglandular tissue 
seen on one mammographic view frequently caused by over-
lapping of normal parenchymal tissue of breast; (2) global 
asymmetry which is seen over at least one quarter of the breast 
and is usually a normal variant; (3) developing asymmetry is a 
new larger and more conspicuous than on a previous exami-
nation16,17; and (4) focal asymmetry, the core of this study, 
which is defined as asymmetry of tissue density with similar 
shape on two views but has no borders and should be distin-
guished from a mass. It may represent true abnormality rather 
than superimposition.14

The aim of the study is to evaluate the mammographic 
focal asymmetric breast densities (FABD) in order to highlight 
which FABD might need further workup through detailed 
ultrasonographic characterization and comparison with the 
pathological results in indicated cases.

Patients and Methods
A cross-sectional analytic study was performed in the 
Oncology Teaching Hospital, Medical City from March 2018 
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to November 2018. The study included 70 females who 
attended the Main Referral Center for Early Detection of 
Breast Tumors either for screening or diagnostic mammogram 
examinations, and FABD (as defined by the ACR-BI-RADS 
lexicon) had been detected on their mammograms.

All mammograms were performed using the Analog 
mammogram machine (Siemens). Two mammographic views 
were taken for each breast; mediolateral oblique and cranio-
caudal views. The mammographic images were interpreted by 
an experienced specialist radiologist. The focal asymmetry 
was analyzed and compared with previous mammograms 
(when available) searching for any change. Other associated 
findings were assessed and registered, these include: architec-
tural distortion, grouped microcalcification and any associ-
ated mass lesion. Breast ultrasound was performed for all 
patients by using GE machine (Voluson E6 with linear trans-
ducer of frequency of 7.5–12 MHz) and ultrasound findings 
were also recorded (any mass or underlying suspicious area or 
only prominent fibroglandular tissue) and classified according 
to the ultrasound BI-RADS lexicon.

Fine needle aspiration was done for any suspicious finding 
on ultrasound, any fine needle aspiration (FNA) suspicious or 
malignant lesion was subsequently biopsied and the corre-
sponding cytological and histopathological results were 
recorded.

Statistical Analysis
The collected data were tabulated and analyzed using Microsoft 
Excel 2010. The categorical data were presented as frequency 
and percentage tables. P-value <0.05 were considered as statis-
tically significant.

Results:
During the study period, FABD were found in the 
 mammograms of 70 female patients. Breast ultrasound was 
performed for all those patients. FABD was found in the right 
breast in 37 cases (52.9%) and in the left in 33 cases (47.1%). 
The upper outer quadrant (UOQ) was the most common 
 location of FABD, it was found in 43 cases (61.4%) followed by 
the  retroareolar region in 15 cases (21.4%). Other locations are 
summarized in Table 1.

In 25 cases (35.7%) with FABD on mammogram, there 
was no abnormality found on ultrasound, but normal looking 
breast parenchymal tissue. Ultrasound had shown benign 
findings in 30 cases (42.8 %). Suspicious and/or malignant fea-
tures were the sonographic findings in 15 cases (21.4%) which 
subsequently proved to be malignant by FNA and biopsy. This 
was demonstrated in Table 2.

Ductal dilatation was the ultrasound finding in 12 cases of 
FABD (17%) and was located in the retroareolar region with 
significant relation between retroareolar FABD and ductal 
 dilatation (P < 0.05). Ultrasound showed cystic lesions in nine 
cases (12.8%), seven of them (10%) appeared as simple breast 
cysts, one (1.4%) was a complicated cyst, and the other one 
(1.4%) was a complex cystic lesion with a solid component 
invading the cyst wall (i.e. suspicious for malignancy; 
BI-RADS IV lesion). FNA and biopsy subsequently revealed 
breast cancer in the last complex lesion described.

Solid masses were the ultrasound findings in nine cases 
(12.8%), four of them (5.7%) appeared well defined and 

Table 2. Final diagnostic outcome according to ultrasound and 
pathologic results

Final diagnostic outcome No. Percentage 
(%) Note

Normal appearing 
breast tissue by 
ultrasound

25 35.7
Depend on 
US BI-RADS 

 classification

Benign findings 30 42.8
Depend on 
US BI-RADS 

 classification

Malignant findings 15 21.4
Diagnosed 
by FNA and 

biopsy

Total 70 100

BI-RADS, Breast Imaging Reporting and Data System; FNA, fine needle 
aspiration.

Table 1 Location of mammographic FABD in each breast

Location in either breast No. Percentage (%)

UOQ 43 61.4

Retroareolar 15 21.4

UIQ 5 7.14

Midaspect 4 5.7

LIQ 3 4.28

Total 70 100

FABD, focal asymmetric breast densities; UOQ, upper outer quadrant; UIQ, 
upper inner quadrant.

diagnosed sonographically as probably benign lesion (BI-RADS 
III) while five cases (7.14%) with FABD were irregular 
 hypoechoic masses on US and had spiculated outlines (highly 
 suggestive of malignancy; BI-RADS V lesions), they were 
 actually proved to be malignant on FNA and biopsy later on.

In 14 cases (20%) with FABD, ultrasound showed 
 heterogeneous ill-defined areas seen in locations  corresponding 
to their FABD locations on mammogram. Pathological results 
showed fibrocystic changes in 8.5 % (six cases), ductal  carcinoma 
in situ (DCIS) in 2.85% (two cases), and invasive ductal carci-
noma in 8.5 % (six cases). In one case (1.4%), the  ultrasound 
showed thickened skin with edematous breast parenchymal 
tissue and inflammatory breast cancer was the histopathological 
result in this case. The summary was  illustrated in Table 3.

An associated mass on mammogram was seen in six 
cases (two appeared benign and four proved to be malignant). 
In the malignant cases, the mass was irregular with ill-defined 
margin while in the benign cases, the mass was relatively well 
defined. Grouped microcalcification was observed in only 
two FABD and architectural distortion was observed in nine 
FABD areas. All these were proved to be malignant on 
 subsequent pathological results. In this study, two cases with 
proved malignant FABD were palpable on clinical  examination 
(Figs. 1–5).

Discussion
Many previous studies have reported that both malignant and 
benign breast lesions might be the cause of FABD on mammo-
grams; indicating that it is challenging to decide which lesions 
need supplementary assessment with FNA or biopsy.15 There 
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Table 3. Ultrasound findings of FABD lesions correlated with the corresponding US BI-RADS classification and pathological results

Ultrasound findings US BI-RADS No. Percentage (%) Pathological results 
 (biopsy) when indicated

Normal fibroglandular tissue I 25 35.7

Ductal dilatation II 12 17

Cyst

Simple cyst II 7 10

Complicated cyst III 1 1.4

Complex cyst (with solid 
component) IV 1 1.4 Breast cancer

Solid mass
Probably benign mass III 4 5.7

Irregular hypoechoic mass V 5 7.14 Invasive ductal carcinoma

Heterogeneous ill-defined area IV

6 8.5 Fibrocystic changes

2 2.8 Ductal carcinoma in situ

6 8.5 Invasive ductal carcinoma

Thick skin, edema, no mass, suspicious 
axillary LN IV-C 1 1.4 Inflammatory breast cancer

Total 70 100

Fig. 1 A 52-year-old female presented with focal  asymmetry 
at the upper outer quadrant of left breast at mediolateral and 
 craniocaudal mammographic views (A and B). Subsequent 
 ultrasound showed irregular hypoechoic lesion with ill-defined 
margin (C). FNA and biopsy showed invasive breast carcinoma.

A B C

Fig. 2 A 56-year-old female referred for screening  mammography. 
There is focal asymmetry at the upper outer quadrant of right 
breast in craniocaudal and mediolateral oblique views (A). 
 Ultrasound showed heterogeneous ill-defined area (suspicious) 
(BI-RADS IV). Biopsy revealed fibrocystic changes.

A B C

Fig. 4 A 43-year-old female presented for mammography. There 
is focal asymmetry at the retroareolar region of the left breast 
associated with relatively well circumscribed mass (A and B). 
 Ultrasound (C) showed well circumscribed oval shaped hypoechoic 
mass (typical benign ultrasound features) (BI-RADS III) and the pa-
tient was recommended to follow up.

A B C

Fig. 3 A 60-year-old female presented with focal asymmetry at 
the retroareolar region of right breast in mediolateral oblique and 
craniocaudal views (A and B). Ultrasound revealed ductal  dilatation 
with echogenic content inside (C). FNA result was  consistent thick 
intraductal secretion.

A B C

Fig. 5 A 44-year-old female presented with heterogeneously 
dense breast tissue on mammography. There is focal  asymmetry 
at the upper outer quadrant of left breast on mediolateral 
oblique view (A) (craniocaudal view not available). Ultrasound at 
 corresponding region showed heterogeneous ill-defined area (B). 
Biopsy revealed ductal carcinoma in situ (DCIS).

A B

were many reported benign pathologies that cause FABD such 
as focal fibrotic changes of the breast, pseudoangiomatous 
hyperplasia and breast infections (tuberculous or pyo-
genic).18–20 These were consistent with the results of this study 
which revealed about 42.8% of FABD were actually caused by 
benign findings such as ductal dilatation, fibrocystic changes 
and probably benign lesions.

Some literatures reported that breast cancer was found in 
about 0–14% of asymmetric breast tissue.21 Others showed that 
invasive lobular carcinoma of breast was found in 15% of 
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mammographic focal asymmetry,22 mucinous breast carci-
noma in 4% of focal asymmetry,23 and tubular breast carcinoma 
in 5%.24 Similarly, in this study, the results show that 21.4% of 
FABD were caused by malignant breast pathology and were: 
invasive ductal carcinoma in 15.6%, DCIS in 2.8%, inflamma-
tory breast cancer in 1.4% and papillary breast cancer in 1.4% 
of cases.

About 35.7% of FABD cases included in this study had 
shown no abnormality on ultrasound. This was lower than 
those reported by Rissanen et al.25 which showed that 53% of 
the FABD cases had normal ultrasound in their study which 
included 15 patients. Other researchers documented that all 
patients with FABD had normal ultrasounds; nevertheless the 
number of examined cases in their studies was too limited to 
detect abnormal ultrasonographic findings.19

All cases with FABD that were located in the upper inner 
quadrant (UIQ) in this study had revealed normal ultrasono-
graphic findings except one case which showed heterogeneous 
ill-defined area and proved to be fibrocystic changes on FNA 
and biopsy. This was in agreement with the study of Zare and 
Langroudi26 which showed normal ultrasound in all FABD 
cases located in the UIQ.

In the current study, 80% of cases with retroareolar FABD 
showed ductal dilatation on ultrasound with significant 
 relationship between retroareolar FABD and ductal dilatation  
(P < 0.05). These results were also consistent with the latter 
study which reported that 80% of retroareolar asymmetry was 
actually due to ductal dilatation.26

Architectural distortion was found in nine cases (12.8% of 
total cases studied) and all were proved to be malignant on 
biopsy. Grouped microcalcifications were detected in two 
cases with FABD; both of which were also malignant as 
 confirmed histopathologically by subsequent biopsy results. 
These findings were in accordance with the results recorded by 
Sperber et al.27

Four cases of FABD in this study were associated with an 
irregular mass on mammogram and another two cases of 
FABD were palpable on clinical examination. All these were 
histopathologically confirmed to be invasive ductal carcinoma 
by the corresponding excised biopsies; hence further evalua-
tion of such cases would be mandatory. That was in agreement 
with the findings reported by Sperber et al.27 who believed that 
biopsy was absolutely necessary when focal asymmetry on 
mammography was palpable on clinical examination.

On the other hand, our results contradict those presented 
by Dennis et al.28 who proposed that a palpable abnormality 
with normal mammogram should not be biopsied. In such 
manner, many cases of breast cancer would be missed.

Many previous literatures had reported that focal 
asymmetry that was not present in the previous mammo-
gram or became larger in size when compared with the 
 previous mammogram (i.e. new or growing FABD) should 
have a special consideration as it would be more suspicious 
than focal asymmetry that was stable in size and appear-
ance.13 In this study, all patients attended the breast unit for 
the first time (either for screening or diagnostic mammo-
gram) and no previous mammograms were available for 
comparison.

If a focal asymmetry had its central part more dense than 
its periphery, then it should be regarded as suspicious because 
this concentrated density might be due to small hidden malig-
nancy,29 whereas if the focal asymmetry had subtle lucencies 
within, it would be mostly a benign finding due to the super-
imposed fibroglandular tissue with the lucencies representing 
areas of interspersed fat.

Conclusion
The finding of FABD is common on mammography and is 
mostly a benign entity representing normal breast paren-
chymal tissue. FABD may indicate underlying hidden 
 malignancy in the presence of superadded mammographic 
findings as ill-defined mass, architectural distortion or 
 clustered microcalcification. Mammographic FABD that are 
not associated with the latter findings nor with a clinically 
 palpable mass are most likely indicating a benign finding and 
could be followed safely.
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