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Abstract 

Introduction: Globally, breast cancer is the leading cause of cancer-related mortality for women and 

the most common malignancy in terms of diagnoses. Early detection of breast cancer is key to its 

optimum management and control. Noninvasive imaging methods for the diagnosis of breast lesions 

include MR mammography and sonoelastography. Determining the efficacy of dynamic MR 

mammography and sonoelastography in assessing breast masses with BIRADS-III or higher lesion 

categories was the aim of this study. 

Materials and Methods: Forty-eight female patients with breast cancer older than 28 years old, 

clinically and histopathologically diagnosed, were included. Each subject underwent a typical B mode 

ultrasonography. Sonoelastography was employed to assess patients with lesion types BIRADS-III and 

above, and dynamic contrast enhances MR mammography. A 1.5 Tesla GE MRI was utilized to 

perform MR mammography. Axial and sagittal T1 and T2 WI, DWI, and axial STIR sequences were 

used. 

Results: Histopathological examination showed benign lesion in 62.5% and malignant in 37.5% of 

cases. The predictive validity of MRI curve category exhibited the sensitivity, specificity, PPV, NPV 

and Diagnostic accuracy was 92.4%, 96.1%, 98.3%, 94%, and 95.7% respectively. Whereas for 

sonoelastrography grading, the sensitivity, specificity, PPV, NPV and Diagnostic accuracy was 80.9%, 

92.8%, 90.2%, 84.31% and 82.6%. 

Conclusion: sonoelastography and MR mammography are good diagnostic methods for breast lesions, 

according to the results, while MR mammography has higher diagnostic accuracy, sensitivity, and 

specificity. 
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Introduction 

Breast masses have a variety of etiologies, benign and malignant. Most breast masses are 

benign, breast cancer is the most common cancer and the second leading cause of cancer 

deaths in women in rural India and globally [1, 2]. 

There are several diagnostic methods available for breast cancer early diagnosis. A small 

number of methods were used to screen for conditions, a few to diagnose sickness severity, 

and a few in addition to evaluation. Adjunctive diagnostic techniques provide additional 

corroborating data to physicians when diagnosing illnesses [3]. Commonly utilized methods 

for screening and diagnosing breast cancer include optical imaging, computed tomography 

(CT), magnetic resonance imaging (MRI), mammography, thermography, and positron 

emission tomography (PET) [4].  

A non-invasive method of imaging the breast, magnetic resonance imaging (MR 

mammography) yields high-quality images with an intermediate specificity (72%) and a 

greater sensitivity (around 90%) for differentiating between benign and malignant breast 

lesions [5-7]. Tumor size is more accurately detected by contrast-enhanced magnetic 

resonance imaging (MRI) than by ultrasonography and mammography [8]. Sonoelastography 

is an imaging technique that measures tissue elasticity objectively using ultrasound. 

Sonoelastography has been shown in many clinical studies to be useful in differentiating 

benign from malignant breast lesions, with a sensitivity of 78.0-100% and a specificity of 

91.0-98.5% [9–11]. 
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Ultrasonography provides greater sensitivity but lower 

specificity. In order to tackle these problems, the United 

States developed elastrography. US elastography is a non-

invasive imaging technique used to diagnose breast lesions. 

It assesses tissue deformation by measuring elasticity [12]. 

The objective of this study was to assess the efficacy of 

sonoelastography and dynamic MR mammography in the 

evaluation of breast masses classified as BIRADS-III and 

above. 

 

Materials and Methods 
The present longitudinal study was conducted at MNR 
Medical College and Hospital's Department of 
Radiodiagnosis from January 2023 to June 2024. We 
included 48 female patients over the age of 28 who had been 
diagnosed with breast cancer using clinical and histological 
techniques. Following a preliminary clinical examination 
and local palpation of the breast mass, a Real-time 
conventional B-mode ultrasonography examination was 
performed to identify lesions classified as BIRADS III or 
above. Only patients with BIRADS III or higher lesion 
classifications, mammary gland lesions greater than 5mm, 
and cases who agreed to participate in the study were 
included. The study excluded cases that fell into the BIRDS 
I and II lesion categories, cases with non-solid breast 
lesions, and scenarios in which patients declined to 
participate. All research participants gave informed consent, 
and the study process was authorized by the institutional 
ethics committee. All subjects received sonoelastography 
and strain wave elastography using a linear array transducer. 
A mammogram was performed using a 1.5 Tesla GE MRI 
machine. The following procedures were used: axial and 
sagittal T1 weighted imaging (T1 WI), T2 weighted imaging 
(T2 WI), diffusion-weighted imaging (DWI), and axial short 
tau inversion recovery (STIR). The statistical analysis 
relevant to the study was carried out using the SPSS version 
23.0 software. Descriptive statistics were employed to 
represent demographic and clinical characteristics in terms 
of frequency and percentages. 
 

Results 

 
Table 1: Age wise distribution of study participants 

 

Demographic details 
Total no of cases (n=48) 

Frequency Percentage 

28-40 15 31.25% 

41-50 21 43.75% 

51-60 09 18.75% 

>60 03 6.25% 

Laterality of Lesion 

Unilateral right 05 10.41% 

Unilateral left 03 6.25% 

Bilateral 40 83.33% 

 
Table 2: Histopathological and radiological findings in the study 

participants 
 

Findings 
Total cases (n=48) 

Frequency Percentage 

Histopathological examination 

Malignant 18 37.5% 

Benign 30 62.5% 

MRI curve type 

Type 1 22 45.83% 

Type 2 09 18.75% 

Type 3 17 35.47% 

 
 

Graph 1: Sonoelastrography grading of lesions among study 

participants. 

 

 
 

Graph 2: BIRADS classification of lesions 

 
Table 3: Comparison of radiological findings with 

histopathological findings. 
 

HPE findings 
MRI curve category 

Sonoelastography 

grading 

Malignant benign Malignant Benign 

Malignant 16 02 15 03 

Benign 02 28 05 25 

P value 0.0362* 0.0418* 

 
Table 4: Outcome comparison of radiological assessment with 

HPE findings 
 

Predictive validity 
MRI curve 

category 

Sonoelastography 

grading 

Sensitivity 92.4% 80.9% 

Specificity 96.1% 92.8% 

Positive predictive value 98.3% 90.2% 

Negative predictive value 94% 84.31% 

Diagnostic accuracy 95.7% 82.6% 

 

Discussion 

Majority participants were between 41-50 years (43.75%), 

followed by 28-40 years (31.25%). Bilateral lesions were 

commonly reported in 83.33% of cases, followed by 

unilateral right side in 10.41% and unilateral left side in 

6.25% of cases (Table 1). Based on histopathological 

examination, 62.5% of cases showed benign lesions and 

37.5% of cases had malignant lesions. Type 1 MRI curve 
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was observed in 45.83%, type 2 curve in 18.75% and type 3 

curve in 35.47% (Table 2). According to sonoelastrography 

grading, grad2 lesion were ssen in 14%, grade 3 in 27%, 

grade 4 in 28% and grade 5 lesion in 31% of cases (Graph 

1). Based on BIRADS classification, 45.33% showed 

BIRADS III, 33.33% had BIRAD IV, 12.50% had BIRAD 

V and 8.33% had BIRAD VI type (Graph 2). 

A study by Kim EK et al, reported that the clinical 

application of BI-RADS final assessment to breast 

sonography was successful as a predictor of malignancy [13]. 

Mostafa M. Shakweer et al discovered that magnetic 

resonance spectroscopy and sonoelastography are effective 

non-invasive diagnostic procedures for identifying early-

stage breast cancer [14]. A study by Ghada A. Elmoneam et 

al on 63 cases with breast lesions characterized as BIRADS-

IV category. The HPE findings showed that 41.3% had 

benign lesion and 58.7% cases had malignant lesions. Study 

found the sensitivity (100%), specificity (92.3%) and 

diagnostic accuracy (96.8%) for DC-MRI curve [15]. 

Architectural aspects that may be used to diagnosis lesions 

in high-spatial resolution, contrast-enhanced MR imaging 

investigations have not been extensively studied. 

Architectural features that indicate malignancy include a 

tumor with irregular or speculated borders, a mass with 

peripheral enhancement, and ductal enhancement [16, 17]. 

A study by Ghazala S et al mammographic findings showed 

BIRADS-III category in 12 cases (probably benign-6, 

proved benign-5, malignant-1), BIRADS-IV category in 21 

lesions (Malignant-19, benign-2) and BIRADS-V category 

in 3 lesion which are malignant in nature. HPE showed that 

19.4% cases had benign lesions and 77.5% cases had 

malignant lesions. It was also found a total of 66.7% 

sensitivity, specificity of 91.5%, 95.4% positive predictive 

value, 53.3% negative, and 73.1% overall. In 

ultrasonography, 86.7% specificity, 87.8% positive 

predictive value, negative predictive value, and accuracy of 

94.6%, 66.8%, and 85.2% [18]. Similarly in present study for 

MRI curve category the sensitivity, specificity, PPV, NPV 

and Diagnostic accuracy was 92.4%, 96.1%, 98.3%, 94%, 

and 95.7% respectively. Whereas for sonoelastrography 

grading, the sensitivity, specificity, PPV, NPV and 

Diagnostic accuracy was 80.9%, 92.8%, 90.2%, 84.31% and 

82.6%.  

 

Conclusion 

While both MR mammography and sonoelastography are 

useful in distinguishing breast lesions, sonoelastography is 

more specific, more affordable, and enhances the diagnostic 

efficacy of breast lesions. Breast lesions may be found early 

with the use of dynamic contrast MRI. Morphological and 

kinetic curve analysis were included, which improved the 

MR mammography's sensitivity and specificity. Both 

sonoelastography and MR mammography are good 

diagnostic methods for breast lesions, according to the 

current research, while MR mammography has higher 

diagnostic accuracy, sensitivity, and specificity. 
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