Iranian Journal of Breast
Diseases. 2025; 18(1):94-106

Received: 2024/07/21
Accepted: 2024/11/18

“Corresponding Author:
m.ghoddusi94@yahoo.com

Ethics Approval:
IR.IAU.KAU.REC.1400.115

Original Article

Investigating the Accuracy of Magnetic Resonance
Imaging in the Diagnosis of Multifocal and
Multicentric Breast Cancer: A Cross-Sectional Study

Majid Akrami?, Pardis Geramifar?, Nastaran Tavakolian!, Masoumeh
Ghoddusi Johari'®, Mohammad Kalantari meibodi?

!Breast Diseases Research Center, Shiraz University of Medical Sciences,
Shiraz, Iran
2Medical Faculty, Kazerun Branch, Islamic Azad University, Kazerun, Iran

Abstract

Introduction: With the rising incidence of breast cancer, the need for an
effective diagnostic method, particularly in multifocal and multicenter breast
cancers, becomes increasingly urgent. The present study aimed to evaluate the
diagnostic accuracy of magnetic resonance imaging (MRI) in detecting
multifocal and multicentric breast cancers.

Materials and Methods: This study was conducted cross-sectionally. The study
population included patients with breast cancer who underwent MRI before
surgery. The sample required for the study was collected through the census
method. The Mc Nemar test was used to compare the results of the two methods
of pathology and MRI. In addition, the Receiver Operating Characteristic (ROC)
curve was used to determine the accuracy of MRI in diagnosing multifocal and
multicentric breast cancers. All analyses were conducted using SPSS software
(version 22).

Results: In general, 94 patients were included in the study. The average age of
the patients was 45.03 + 11.37 years. Of the 21 cases reported based on the MRI
results of the multifocal cancer, 9 (42.9%) had pathology consistent with the
MRI results (P=0.238). The sensitivity, specificity, accuracy, and area under the
curve (AUC) for the MRI diagnostic method were calculated as 60%, 86.1%,
80.8%, and 73% (CI 95%: 57.4 — 88.6), respectively.

Conclusion: Based on the research findings, this high specificity level
contributes to the overall accuracy of MRI as a diagnostic tool, supporting its
use in the diagnosis of multifocal and multicentric breast cancers.
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Introduction

The research paper highlights the significant
public health concerns posed by breast cancer,
particularly in Iran, where it constitutes
approximately 27% of all cancer cases and has
seen a notable increase in incidence rates from
15 to 39.6 per 100,000 between 2000-2010 (1).
Despite the stable mortality rate of around 14.2
per 100,000, challenges in effective treatment
and early detection persist (2). Various
diagnostic methods are employed, including
digital mammography,  digital  breast
tomosynthesis, breast ultrasound, and magnetic
resonance imaging (MRI), with MRI
demonstrating higher sensitivity, especially for
detecting multifocal and multicentric lesions.
The study emphasizes the importance of
accurate preoperative imaging for these types of
breast cancers, as they can significantly
influence surgical outcomes and patient
prognosis (3). The research aims to assess the
diagnostic accuracy of MRI in identifying
multifocal and multicentric breast cancers and
to compare MRI findings with pathological
results in patients undergoing mastectomy,
addressing the ongoing debate regarding
reliable diagnostic methods for these complex
cases.

Materials & Methods

This cross-sectional study used data from the
Shiraz Breast Cancer Registry and focused on
patients with breast cancer who have undergone
mastectomy. The study specifically included
patients with both preoperative MRI reports and
postoperative pathology results to identify
multifocal and multicentric cancers. A census
method was employed for sample selection,
excluding patients without pre-surgery MRI or
those who underwent MRI after surgery. The
study extracted comprehensive  patient
information, including demographics, clinical
history, histopathological and imaging results,
as well as follow-up and prognosis data. The
findings aimed to enhance understanding of the
correlation between MRI findings and
definitive pathological diagnoses in cases of
multifocal and multicentric breast cancers.
Frequency and percentage were used to analyze
qualitative  variables, while quantitative
variables were described using Mean and SD.
The Mc Nemar test was employed to assess the
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significant differences between MRI and
pathology diagnostic methods. Additionally,
the study utilized the Receiver Operating
Characteristic (ROC) curve to evaluate the
accuracy, sensitivity, specificity, and area under
the curve (AUC) of MRI diagnostics in
comparison to the gold standard of pathology
results. All statistical analyses were conducted
using SPSS software (version 22). A P-value of
less than 0.05 was considered statistically
significant.

Results

A total of 94 breast cancer patients who
underwent surgery were studied. The mean age
of the patients was 45.03 = 11.37 years.
According to the written MRI report of the
patients, out of the 94 cases studied, 21 (22.3%)
cases were diagnosed with multifocal and
multicentric cancers, and 73 (77.7%) cases were
diagnosed with non-multifocal and multicentric
cancers. In addition, according to the definitive
pathology report of the patients, 15 (16%) cases
of the study population had multifocal and
multicentric cancer, and in 79 (84%) cases of
them, multifocal and multicentric cancers were
not reported. Of the 21 cases in which
multifocal and multicentric cancers were
reported based on MRI results, 9 cases had
pathology consistent with the MRI results. In
the other 12 cases, non-multifocal and
multicentric cancers were reported. Although
the differences between MRI and pathology
results were not statistically significant, the
agreement between the two tests in correctly
diagnosing the multifocal and multicentric
cancers was 55% (Table 1).

According to the ROC curve results, the
sensitivity (MRI diagnostic accuracy for
multifocal masses) was reported as 60%, and its
specificity (MRI accuracy in correctly
diagnosing non-multifocal masses) was 86.1%.
The diagnostic accuracy of MRI was reported to
be 80.8%, with a positive predictive value of
42% and a negative predictive value of 91%
(Figure 1). Moreover, the AUC was measured
at 73% (95% ClI: 88.6-57.4). It is worth noting
that out of 21 patients whose MRI results were
consistent with multifocal breast cancer, 7 cases
had received chemotherapy prior to the surgery.
Therefore, this measure affected the
pathological outcome of the patients.
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Table 1: Difference between MRI Findings and Pathological Outcomes in Diagnosing
Multifocal and Multicentric Breast Cancer

Test results Pathology P-value
Positive Negative 0.238
MRI Positive 9 (42.9 12 (57.1)
Negative 6 (8.2) 67 (91.8)

Mc Nemar’s Test; Positive means that multifocal and multicentric cancer has been detected; Negative
means that multifocal and multicentric breast cancer has not been detected.
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Figure 1: Evaluating the Diagnostic Accuracy of MRI: A Receiver Operating Characteristic (ROC) Curve
Analysis against Pathology Results

Discussion

The present study examined the effectiveness of
MRI in diagnosing multifocal and multicentric
breast cancers among 94 patients who
underwent surgery. It was found that only 9 out
of 21 patients were diagnosed with multifocal
and multicentric cancers via MRI had results
that aligned with pathological findings, leading
to a sensitivity of 60%, specificity of 86.1%,
and overall accuracy of 71% for MRI imaging.
Notably, 7 patients with MRI-confirmed
multifocality had received preoperative
chemotherapy, which may have influenced the
lower sensitivity observed in this study
compared to previous research that reported
higher sensitivity rates (88.1% and 82.8%)
without ~ accounting  for  preoperative
chemotherapy. The findings suggest that
preoperative chemotherapy may reduce the
extent of the disease, potentially impacting MRI
diagnostic accuracy, and indicate that breast-
conserving surgery could still be viable for

multifocal and multicentric tumors following
such treatment (4, 5).

Conclusion

The study found that MRI imaging has a
sensitivity of 60%, specificity of 86.1%, and
accuracy of 71% compared to the gold standard
for diagnosing multifocal and multicentric
breast cancers. These results suggest that MRI
is a valuable diagnostic tool, mainly due to its
high specificity for identifying breast cancer in
complex cases. MRI can serve as a reliable tool
in diagnosing multifocal and multicentric breast
cancers, potentially leading to more accurate
surgical planning and improved patient
outcomes. However, we emphasize the need for
more extensive studies to draw more definitive
conclusions that could lead to improved
treatment outcomes, such as lower recurrence
rates, reduced need for re-surgery, and
enhanced patient survival rates.
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Tablel: Distribution of pathological status of the studied patients

variables Frequency (%)
side involved left 50(53.2)
right 44(46.8)
tumor type in situ carcinoma 12(35.5)
Invasive ductal carcinoma 72(80.2)
other 5(5.6)
Tumor size <2cm 42(53.2)
2-5cm 34(43)
>5cm 3(3.8)
Tumor stage I 12(17.4)
I 43(62.3)
" 14(20.3)
Insitu yes 55(58.5)
component no 39(41.5)
Tumor necrosis | yes 41(43.6)
no 53(56.4)
Tumor invasion | Lymphatic 21(26.6)
Perineural 5(6.3)
Lymphatic and peineural 9(11.4)
No invasion 44(55.7)
Estrogen positive 62(67.4)
receptor status negative 30(32.6)
Progesterone positive 51(57.3)
receptor status negative 38(42.7)
HER2 positive 31(41.3)
expression negative 46(59.7)

Y gL..u‘ L;Q)M‘ b, )5..513 05)3)—:5 Her2 edjﬁf

HER2 expression: Human Epidermal growth factor receptor 2
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Table 2: Therapeutic measures taken in the studied patients

variables Frequency (%)

Surgical procedure mastectomy 38(40.4)
Quadrantectomy 49(52.1)

both 7(7.4)
Neoadjuvant chemotherapy yes 26(27.7)
no 68(72.3)
Adjuvant chemotherapy yes 58(61.7)
no 36(38.3)

Intraoperative radiotherapy yes 4(4.3)
no 90(95.7)
Radiotherapy of the chest and axilla yes 69(73.4)
no 25(26.6)
Hormone therapy yes 67(71.3)
no 27(28.7)

S350 9z 9 SPwe iy b yw (adeld )0 (sl 3Pl S w2 MRI @l @565 Jgua
Table 3: Distribution of MRI results according to patients' pathology results in the diagnosis of
multifocal and multicentric breast cancer

variables pathology p-value
positive negative 0.238
MRI positive 9(42.9) 12(57.1)
negative 6(8.2) 67(91.8)

McNemar’s Test) Lo Sa (5051
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Table 4: MRI results of patients according to their neoadjuvant chemotherapy status

variables neoadjuvant
yes no
MRI positive 7(33.3) 14(66.7)
negative 19(26) 54(74)
ROC Curve
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Figure 1: Investigating the diagnostic accuracy of MRI based on pathology results using receiver operating
characteristic (ROC) curves
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