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Abstract

Background: Breast cancer is one of the health system problems and important diseases that is rising in
developing and advanced countries.

Objective: This study aimed to determine the difference of Magnetic Resonance Mammography (MRM) findings
versus mammography in detecting multifocal, multi-centric and malignant bilateral lesions in patients with
known breast cancer in Tehran.

Methods: This cross-sectional study was conducted in Iran and Tehran among breast cancer patients between
January 2015 and February 2016. Patients were included in the study prior to surgery, at the request of a surgeon
with the aim of detecting multifocal, multi-centric and bilateral lesions. Demographic information was also
collected from patients. The results for quantitative variables were expressed as mean and standard deviations,
and for qualitative variables, were expressed as relative and absolute frequency. Chi-square test was used to
compare the two methods. SPSS Ver.24 (IBM) software was used to analyze the data.

Results: Thirty-nine patients were enrolled in the study. The mean age of patients in this study was 48.46+6.836.
In mammography, 13 (33.3%) had Composition C and 26 (66.7%) had Composition D according to the type of
Composition. In total, 25 patients (89.3%) had one lesion and 3 patients (10.7%) had more than two lesions. In
MRM, all lesions observed were mass (54 masses). The number of lesions found in MRM was 27 patients with
one lesion (58.9%), 6 patients with two lesions (20.5%) and 5 patients with three lesions (20.6%). MRM detected
more lesions compared to mammography (p<0.0001). The value of Chi-square test with a degree of freedom and
error level of 0.05 was 3.71 and p<0.0001 that showed a significant relationship between the number of MRM
findings in comparison with mammography.

Conclusion: The results of our study showed that two or more lesions and bilateral lesions in MRM were more
than mammography in women with B Breast Composition C, D; the findings showed that MRM has a better
ability to detect breast masses, and can affect the patient's surgical procedure.
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1. Introduction

Breast cancer is one of the health system problems and important diseases that is rising in developing and advanced
countries. The most common cancer among women is breast cancer, which causes 522,000 deaths per year among
women (1). In developing countries, the first cause of death in women is breast cancer (2). Breast cancer is
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increasing in many parts of the world, and this has been a concern for health policymakers worldwide (3). Like
many other countries in the world, Iran faces this disease as a major challenge. Studies have been performed on the
prevalence of this disease in women. In a study conducted in Iran, the incidence of breast cancer was reported to be
0.5% (4). The World Health Organization (WHO) in its report in 2014, stated that 14.2% of deaths from cancer were
among women due to breast cancer (5). In another study conducted in Iran, breast cancer in Iranian women was
24.6% (6). Various factors such as family history, late menopause, obesity, uterine myoma, dyslipidemia,
hypertension, lifestyle changes, and increasing urbanization are considered as risk factors affecting the onset of this
disease (7). Unfortunately, breast cancer is diagnosed late in low-income and middle-income countries. Early
diagnosis of breast cancer plays an important role in controlling the disease and preventing the increase of mortality
in women. Breast cancer screening is cost effective for countries' health systems, and reduces the cost of treatment
(8). Screening is often performed each year for women with a positive family history of breast cancer before the age
of fifty, with mammography aimed at preventing and reducing their mortality risk. Screening for mammography
should be started from the age of forty. It is usually recommended that mammography should be performed every
three years after 75 years. In women whose close relatives have had a history of breast cancer such as mother, sister
or daughter, the age at which the mammography begins is five years earlier than the age of the affected person.
Mammography with ultrasound is done in short intervals (9). Mammography has a different sensitivity in detecting
congested tissues and cancer-related lesions (10). Magnetic Resonance Mammography (MRM) of the breast
provides three-dimensional information about the tissue and breast cancer to radiologists and is more sensitive than
mammography for the detection of lesions (11). Various studies have been carried out to determine the diagnostic
power of both mammographic and MRM methods worldwide, which have compared these two for better and more
diagnosis of lesions and tissues from breast cancer (10, 12, 13). The detection of multifocal and multi-centric cases
has a significant effect on the decision-making of the type of treatment and care for patients. Detection of these
cases causes the type of treatment to vary depending on the physician's view, which can reduce the treatment time
and reduce the use of drugs and thus, reduce the side effects of the drug. A short course of treatment also reduces the
cost of the treatment. Multifocal cancer arises when two or more lesions of a cancer are present simultaneously in a
quadrant or at a distance of less than 5 cm in different quadrants of a breast. Multi-centric cancer arises when two or
more lesions of cancer are present in separate quadrants, or at a distance of more than 5 cm in a quadrant. Bilateral
cancer arises when cancer lesions are present in both breasts (14, 15). Diagnostic tests can be a valuable help to
better diagnosis and more effective treatment of patients. Differences in diagnostic tests are normal and can lead to a
patient's assessment based on tests that can be better diagnosed and show more problems due to the disease,
depending on the physician's viewpoint. Therefore, physicians try to use tests that show more lesions and
complications (16). The use of MRM and mammography in the diagnosis of breast cancer is used in most countries
of the world (17). These two methods are also used in Iran, but still, a study comparing these two methods to detect
lesions has not been conducted, and doing studies in this field seems necessary. Considering the increased mortality
rate due to breast cancer in Iran, (18) and the role of diagnostic tests in providing better complications and problems
that a disease can cause to a person, the aim of this study was to determine the difference between MRM findings
versus mammography in the detection of multifocal, multi-centric and malignant bilateral lesions in patients with
known breast cancer at Sina Hospital in Tehran, Iran.

2. Material and Methods

This was a cross-sectional study. Patients were referred to Sina Hospital in Tehran and from among available items
between January 2015 and February 2016. This study was conducted by obtaining an ethical code from the Tehran
University of Medical Sciences Ethics Committee with No. (IR. TUMS.REC.1394.1317). Participants in this study
were female patients with newly diagnosed breast cancer, confirmed with biopsy. Patients underwent MRM with
and without contrast (Gadolinium 0.1 mmol/kg) prior to any surgical procedure, at the request of a surgeon (with the
aim of detecting multifocal, multi-centric, and bilateral lesions, especially in Mammographically dense patients).
MRM was performed with sequences T1, T1 + GAD, T2, T2 FAT SAT. All sequences were performed in axial and
sagittal sections. The probable new lesions found in MRM were compared to mammography in the Breast Imaging
Reporting and Data System (BIRADS) and lesions with BIRADS 4 and 5 under biopsy. In Standard Views
Mammography, the mediolateral oblique (MLO) and craniocaudal (CC) were performed. The results of MRM and
mammography of patients, which indicate the presence of breast cancer, were compared in terms of the number of
cancer lesions found in each one and in the number of patients in whom lesions were found. For lesions that were
shaped in benign or malignant form, but with enhancement, the curve of enhancement was also used. Also,
demographic information was collected from patients. Data was entered into the SPSS Ver.24 (IBM) software. The
results for quantitative variables were expressed as mean and standard deviations, and for qualitative variables, were
expressed as relative and absolute frequency. Chi-square test was used to compare the two methods. Independent t-
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test was used to compare the mean of quantitative variables. The significance level was considered to be less than
0.05.

3. Results

After reviewing patients' records, 39 patients were finally enrolled in the study. Patients whose information was
incomplete or who did not want to collaborate after contact with them, were excluded. The mean age of patients in
this study was 48.46+6.836 years (30-65).

3.1. Patients’' findings based on mammography

Based on the type of composition, 13 (33.3%) had Composition C and 26 (66.7%) had Composition D. Based on the
results of a total of 34 Mass, 11 Asymmetry, 6 Micro calcification, and 14 Architectural distortions were observed.
In all patients with Micro calcification and Architectural distortion, there were associated findings, including Mass
and Asymmetry. Based on the types of asymmetry observed in mammography, 11 (100%) were Focal. There were
25 patients (89.3%) who had one lesion and three patients (10.7%) who had more than two lesions (each with three
lesions). The types of masses found were based on Margin, of which there were 19 (55.8%) Obscured, 12 (35.2%)
Indistinct, and 3 (9%) Speculated. The disease was not seen with Circumscribed and Micro-lobulated mass.
Considering the types of masses found based on shape in mammography, 21 cases (61.7%) were Irregular, 8 cases
(23.5%) Oval and 5 cases (14.8%) Round. Chi-square test showed that there was a significant relationship between
MRM findings compared to mammography (degree of freedom and error level of 0.05 was 3.71 and p- value was
smaller than 0.0001).

3.2. Patients' findings based on MRM

In MRM, all lesions observed were mass (54 masses). The number of lesions found in MRM was 27 patients with
one lesion (58.9%), 6 patients with two lesions (20.5%) and 5 patients with three lesions (20.6%). Considering the
types of masses based on shape in MRM, 29 cases (53.7%) were irregular, 11 cases (20.7%) lobulated, 8 cases
(15%) round and 6 cases (10.6%) oval. Considering the types of masses found based on margin in MRM, 26 cases
(48.1%) were speculated, 21 cases (38.8%) irregular and 7 cases (13.1%) circumscribed. The masses found in the T2
signal in MRM were 42 (77.7%) low mass, and 12 (22.3%) heterogenecous mass. There was no high mass. The
distribution of curve of enhancement in MRM was 29 cases (53.7%) of type 3, 16 cases (29.6%) of type 2 and 9
cases (16.7%) of type 1.

4. Discussion

Breast cancer is one of the most premature and preventable cancers which can be prevented by reducing the
mortality rate among patients, increasing survival, and improving the life quality of patients through proper
diagnostic strategies. Using screening tests that are regularly used in normal people aged 40 and in people with high
risk symptoms and in early stages of the disease, the cancer cells in the breast can be detected before the invasion in
early stages (19). The findings of our study showed that MRM sensitivity was higher than mammography in
detecting two and more lesions. In various studies conducted in different parts of the world, MRM sensitivity in
detecting lesions was higher than mammography which is consistent with the results of this study (20-22). The
findings of this study showed that lesions found in patients with mammography were as follows: 28 (62.3%) with
mass, 11 (24.5%) had asymmetry, 6 (13.2%) had micro-calcification, and 14 patients had asymmetry and concurrent
masses of architectural distortion. In MRM, all lesions found were mass. In mammography, of patients whose
lesions were mass, 25 patients (89.3%) had one lesion and 3 patients (10.7%) had more than two lesions. The total
mass found in 28 patients with a mass in mammography was 34. In MRM, 27 patients (58.9%) had one lesion, 6
patients (20.5%) had two lesions and 5 patients (20.5%) had three lesions. Most multifocal and multi-centric and
contralateral cases were detected with MRM. The total mass found in MRM was 54. In our study, MRM sensitivity
was higher in detecting two or more lesions than mammography. In various studies conducted in different parts of
the world, MRM sensitivity in detecting lesions was higher than mammography which is consistent with the results
of the present study. According to the findings, mammography found more than one lesion in 7.69% of all patients,
while MRM found more than one lesion in 33.4% of all patients which was statistically significant. The main reason
for this statistically significant difference can be the reduction of mammographic diagnostic sensitivity in the
detection of lesions in breast Composition C, D (population studied). Findings detected in MRM in this study were
more and more obvious compared to mammography. MRM imaging uses a magnetic field - radio waves and a
computer for creating detailed images of organ, soft tissue, bone and other body structures. Thorough details and
detailed MRM images allow the physician to better assess some members, and certainly diseases that are not well
recognized by other imaging techniques, such as mammography, are taken through early detection and treatment
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measures with this method (23). In three patients with more than two lesions in mammography, all three cases were
observed at low intervals and in a quadrant (multifocal). Among patients with two lesions in MRM (6 patients), all
cases were unilateral multifocal. Of the 5 patients that had more than two lesions, two patients were simultaneously
multifocal-bilateral and multi-centric-bilateral. The lesions were multifocal in three other patients. The findings of
the present study emphasize the higher accuracy of MRM in comparison with mammography. In several studies
conducted worldwide, the higher accuracy of MRM is emphasized as well (24, 25). MRM can provide favorable
images of women with dense breast tissue, which is not possible in mammography. The probability of diagnosis of
multifocal and multi-centric masses is very high by the MRM method, but mammography still has a primary and
basic role. MRM is also a very good tool for detecting very small tumors within the breast (26). This study has some
limitations that can be considered as a lack of full access to some patients' records and low sample size of entered
patients. We also had financial and time constraints for tracking patients in this study. Breast cancer screening is
important due to its consequences for women's health and it is imperative that all health systems use screening
methods according to their own conditions. Screening in high-risk women also has double significance.

5. Conclusions

The findings of our study indicate that two or multiple and bilateral lesions in MRM were more than mammography
in women with Breast Composition C, D more. Its diagnostic power was more effective than that of mammography,
and this is a valuable help to physicians. The results of this study can help the process of changing the treatment and
surgery in these patients. It is suggested that more women with breast cancer are screened for more information, and
a comparison of these two methods will be more valuable and more reliable for physicians. The results of this study
could change the course of treatment and surgery in these patients. It is suggested that more women with breast
cancer are screened for more information, and a comparison of these two methods with more numbers will provide
more valuable and more reliable evidence for physicians.
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