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Abstract

Objectives: There are multiple known breast cancer risk factors, but most 
women with breast cancer do not have any of them, so there should be some 
other unknown risk factors. We hypothesized that asymmetric breast densities 
could be another breast cancer risk factor.

Method: In this study, we defined two case and control groups with 136 
women with breast cancer and 136 who did not have breast cancer, respectively. 
Any different type of asymmetry in either breast was recorded in both groups.

Result: The frequency of focal asymmetry in cases was 47 (34.6%), 
which was statistically more significant than in the control group (28 (20.6%)) 
(p=0.010). There were three (2.9%) and five (3.7%) global asymmetries in the 
case and control groups, respectively (p=0.735). The frequency of one view 
asymmetry in the case and control groups was not significant (16 (11.8%) and 
9 (6.6%) respectively) (p=0.142). In the case group, 59 (43.4%) women had 
at least one type of asymmetry, compared to 41 (30.1%) in the control group 
(p=0.02). We identify focal asymmetries (likelihood ratio, 1.215; p=0.027) is risk 
factors for breast cancer.

Conclusion: Breast density asymmetry is a breast cancer risk factor that 
could be scored, thus enhancing risk stratification for screening and prevention.

Keywords: Predictive factors of cancer; Asymmetric dense breast; 
Mammographic breast density

Imam Khomeini Hospital in Tehran University of Medical Science, 
which consist of known cases of breast cancer and healthy non-cancer 
patients who were referred for 2D digital screening mammography. 
This study was approved by the ethical committee of the Tehran 
University of Medical Science with the reference number of IR.TUMS.
IKHC.REC.1397.281.

One-hundred-thirty-six women with breast cancer who were 
referred to our hospital were randomly selected as the case group and 
136 who did not have breast cancer were considered as the control 
group and matched for age, breast density and menopausal status. 
In this study, the breast cancer group was those patients who had 
a confirmed pathology of breast cancer after tissue sampling. The 
median time from index mammogram in the case group to diagnosis 
for breast cancer was 1 to 2 years.

Exclusion criteria were previous history of surgery, biopsy, or 
hormone therapy. Written informed consent was taken from all the 
included patients to use their mammography information without 
declaring their personal data. Mammographies of all patients were 
reviewed by two radiologists with breast subspecialty who were blind 
to the assignment of patients to the case and control groups.

Any type of asymmetry in either breast, according to the last 
version of ACR BIRADS [4], was documented in case and control 
groups by both radiologists separately and in case of any disagreement, 
it  was discussed and recorded: asymmetry was considered an area of 
fibroglandular tissue visible on only one mammographic projection; 
global asymmetries were those asymmetries consisting of an 

Introduction
Breast cancer is the most common cancer among women, and 

mammography is the main modality of breast cancer screening [1]. 
Mammographic Breast Density (MBD), which reflects the amount of 
fibroglandular tissue, is an independent risk factor of breast cancer, 
and women with MBD of 75% or more have four to six times greater 
chance of developing breast cancer than women with MBD of ≤10% 
[2,3]. MBD can mask cancer on mammography and lower sensitivity 
[4].

In the most recent version of the ACR BIRADS reporting system, 
the percentage density is no longer used, and the type of breast 
composition is stressed. The sensitivity of mammography for non-
calcified lesions decreases as the BI-RADS breast density category 
increases [4].

We hypothesis that the phenotype of mammography could be a 
risk factor for breast cancer. By this, we mean that breasts with more 
asymmetric fibroglandular tissue have more chance of future cancer. 
Not only the amount of breast tissue, but also the pattern of breast 
tissue are breast cancer risk factors. Asymmetry represents unilateral 
deposits of fibroglandular tissue not conforming to the definition of 
a mass. 

The goal of our study was to determine whether asymmetric 
breast density is associated with breast cancer. 

Methods
We conducted a case-control study among women referred to 
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asymmetry over at least one-quarter of the breast; focal asymmetries 
referred to non-symmetrical density that was visible in both of the 
mammogram standard views and that did not have the characteristics 
of the mammary mass; and developing asymmetries those that were 
new, larger, and more conspicuous than on a previous examination 
(Figure 1 and 2).

Of note, in routine mammography reports, stable asymmetries 
are not reported, while in this study, based on our goal, all kinds of 
asymmetries, whether stable or not, were documented. 

The results for quantitative variables were expressed as mean and 
standard deviation (mean ± SD) and for the qualitative variables in 
percentages. Comparisons of quantitative variables were performed 
by independent t-test. Comparisons between qualitative variables 
were done using the Chi-square test. A multivariate logistic regression 
model was used to determine the predictive factors for malignancy 
in the presence of underlying factors, such as focal asymmetry in 
mammography. Finally, the diagnostic value of the asymmetry 
presence in mammography in the prediction of breast cancer was 
analyzed. Data were analyzed by SPSS version 20 and SAS version 
9.1. A significance level less than 0.05 was considered.

Results
We included 136 patients with known cancer and 136 healthy 

patients referred for screening mammography. In the control group, 
the average age was 45.48 ± 10.87 years, compared to 50.07 ± 7.07 
in the case group. In both groups, ten patients (7.4%) had a positive 
family history (p >0.05).

The case group had more focal asymmetries than the control 
group (47 (34.6%) vs. 28 (20.6%), p=0.010). The average age in 
patients with and without focal asymmetries were 46.07 with 9.48 
SD and 48.43 with 9.36 SD respectively, and it was not significant (p 
value=0.065).

There were three (2.9%) global asymmetries among the case 
group and five (3.7%) among the control group (p=0.735). In one 
view asymmetry, frequency in the case and control group were not 
significantly different: 16 (11.8%) and 9 (6.6%) respectively, with p 
value (0.142).

In the case group, 59 (43.4%) women had at least one type of 
asymmetry, compared to 41 (30.1%) in the control group (p=0.02). 
Table 1 shows the frequencies of different types of asymmetries in 
both groups. Patients with cancer had more asymmetries than healthy 
women (p=0.030). 

We used multivariate logistic regression model analysis with 
multiple variables to predict factors associated with breast cancer. 
We found that focal asymmetries (likelihood ratio, 1.215; p=0.027 is 
possible risk factors for breast cancer.

Discussion
In the available literature, a variety of clinical and imaging 

predictors of breast cancer has been proposed. Age, specific gene 
mutations (e.g., BRCA) and positive family history are among known 
risk factors [5]. However, most patients with breast cancer do not 
have known risk factors [6].

We know that screening has some disadvantages, including false-
positive cases and negative biopsies [7]. To increase the efficacy of 
breast cancer screening, it will need to become personalized. The 
age for starting screening, the intervals, and the need for additional 
modalities are factors that could be defined based on the patient’s risk 
factor profile. So, having a powerful and applicable risk assessment 
model is valuable [8].

Density in mammography is among the known risk factors 
for breast cancer. Women with high mammographic density have 
four- and six-times higher lifetime risk of developing breast cancer 
than age-matched women with low breast density [9,10]. Of note, 
mammographic density is also associated with genetic risk factors and 
family history of breast cancer. Increased density in mammography 
also decreases the sensitivity of screening [11,12].

Figure 1: Screening mammography, mediolateral view, right (a) and left (b); 
no asymmetry is seen in the either side.

Figure 2: Screening mammography, mediolateral projection of right (a) and 
left (b) breast; an asymmetry is seen in lower part of right breast.

Characteristics P 
Value

Control groups 
(N: 136)

Case groups (N: 
136)

Focal asymmetry 0.01 28 (20.6%) 47 (34.6%)

Focal asymmetry Number 0.03    

0   108 cases (79.4%) 89 cases (65.4%)

1   23 cases (16.9%) 39 cases (28.7%)

2   4 cases (2.9%) 8 cases (5.9%)

Other   1 case (0.7%) 0 cases (0%)

Global asymmetry 0.735 5 cases (3.7%) 3 cases (2.9%)

Asymmetry 0.142 9 cases (6.6%) 16 cases (11.8%)
Presence of at least one type 

of asymmetry 0.02 41 cases (30.1%) 59 cases (43.4%)

Table 1: Frequency of various types of asymmetries in case and control groups.
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The phenotype of the fibroglandular tissues in breasts might 
be a biomarker of future breast cancer. We believe that in addition 
to density, asymmetric fibroglandular tissue is an additional risk 
factor for breast cancer. In humans, there is bilateral symmetry 
in paired morphological traits, including breasts [13], and we as 
radiologists evaluate the bilateral mammographic tissue symmetry 
and any possible change over time as a tool to early diagnose breast 
cancer. This study shows that a patient with cancer, overall, had 
more asymmetries than a healthy woman (p=0.02) and having focal 
asymmetries (likelihood ratio, 1.215; p=0.027) is also a possible risk 
factor for breast cancer. 

In the study by Bin Zheng et al., computed bilateral mammographic 
density asymmetry was the strongest risk factor (AUC=0.719 ± 
0.027) with a significantly higher prediction power than woman’s age 
(p=0.022) and mammographic density assessed by either radiologists 
(ACR BIRADS density) (p <0.001) [14].

The previous available studies worked on the computed 
quantitative global bilateral asymmetry of mammographic density. 
In this study, we detected a high diagnostic value of qualitative breast 
asymmetries, based on the ACR definition in predicting breast cancer. 
Unlike focal asymmetry that was associated with breast cancer, the 
global asymmetry did not have such a diagnostic value. However, 
the frequency of global asymmetry was low in both groups, and thus 
we would need more cases to properly assess the diagnostic value of 
global asymmetry.

Based on our findings, we propose that a scoring system that 
includes breast density asymmetry can be an effective, and non-
invasive tool, which can help find and follow-up at-risk patients.

Conclusion
Given the availability and cost-effectiveness of screening 

mammography, tracking those people most at risk of breast cancer 
according to mammographic findings is of great importance. The 
presence of asymmetry in breast composition is highly diagnostic 
for the prediction of breast cancer. Therefore, it is hoped that more 
studies will be done with larger sample sizes to investigate asymmetry 
and other mammary risk factors associated with breast cancer.
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