
One of the most prevalent malignancies in 

women, breast cancer claims the lives of 

about 0.5 million people year worldwide. 

Even in India, the age-adjusted incidence rate of 

breast cancer has risen significantly over the past ten 

1,2years, standing at 258 cases per million.  Women are 

urged to get routine mammography screenings in 

order to improve early detection. The percentage of 

various tissue types in a woman's breast is known as 

breast density. In particular, mammography reveals 

that breast and connective tissues are denser than 
3,4fat.

 Malignancy accounted for 21% of all 
5,6lesions, making it the most common kind overall.  

Mammograms are essential for the early detection of 

breast cancer. However, using it to identify palpable 

breast lesions in young individuals might 
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7occasionally be challenging.  Because mammog-

raphy is widely accessible, widely accepted, and 

reasonably priced, it is the main imaging modality 

for breast cancer screening and diagnosis. Breast 

imaging-reporting and data system (BI-RADS) is 

intended for standardizing mammography 
8reporting.  Digital mammography can identify 

breast cancer in its early stages and produces high-

quality images with lower radiation doses, 
8,9improving patient survival and prognosis.  

 As the cases of breast cancer in women are 

significant increase in Pakistan in previous two 

decades and the purpose of this study was to evaluate 

mammograms for suspicious-looking breast lesions 

that histology would later confirm. Therefore, 

another purpose of this study is to use 

mammography to identify the kind of breast lesions 

in a local situation. The results of this study will then 

be implemented in a local setting according to 

Pakistan population and demographics. This will 

improve local guidelines for early and non-invasive 

method to confirm the type of breast lesions and 

replace invasive, time and cost consuming 

procedures.

METHODS

 This cross-sectional study was carried out at the 

Department of Diagnostic Radiology, Sharif 

Medical and Dental College, Lahore from August 

2023 to February 2024. By using sensitivity and 

specificity calculator, sample size of 215 cases was 

calculated using 95% confidence level with  

percentage of malignant lesion as 21%,  sensitivity 
10of mammography as 73% and specificity of 80%.   

Patients were selected by non-probability, 

consecutive sampling technique.

 Females of age 40-75 years, presenting with 

palpable breast masses or positive family history 

were enrolled whereas patients with already 

diagnosed or treated breast malignancies or 

metastatic disease were excluded.

 After approval from the ethical review 

committee, 215 patients presenting in the Outpatient 

Department of Radiology were enrolled and written 

informed consent to participate in the study was 

taken from each patient. Patients' age and gender 

were noted. Then patients underwent mammo-

graphy, and reports were discussed with consultant 

radiologists having at least 4 years' experience in 

radiology. Findings were recorded and patients were 

labeled as malignant if there was detection of micro 

calcifications, irregularly shaped masses or 

infiltrative masses or benign if above stated 

parameters were not detected. Then patients 

underwent biopsy in the Department of Surgery. The 

size of the lesion was noted. Samples were sent to the 

Histopathology Department of the hospital. Reports 

were followed and the type of lesion was noted as 

malignant or benign. On histopathology, it was 

labelled positive (malignant) when >10% tumour 

cells attain H&E stain with irregular cells walls and 

absent nucleus.

 Data were entered and analyzed is SPSS 

version 25.0. 2x2 table was generated to calculate 

sensitivity, specificity, PPV. NPV, and diagnostic 

accuracy of mammography taking histopathology as 

gold standard.

RESULTS

 In this study, a total of 215 participants were 

included with a mean age of 53.88 ± 9.48 years and 

the mean body mass index (BMI) was 26.20 ± 3.60 

kg/m2. Mean, standard deviations, frequencies and 

percentages of demographic variables and subject 

characteristics are presented in Table I.

 Comparison of mammography with 

histopathological findings are presented in Table II. 

(2 x 2) table and sensitivity, specificity along with 

Positive & negative predictive values and accuracy.

DISCUSSION

 Mean age of the patients in this study was 53.88 

± 9.48 years. The majority of participants were aged 

between 40 to 55 years. Previously, a little lower 

mean age of 50 ± 11.2 years was reported by Kurien 

et al.11 However, mean age reported by some 
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Statistic Value

Sensitivity 98.44%
Specificity 86.36%

Diagnostic Accuracy 97.21%
Positive Predictive Value 98.45%
Negative Predictive Value 86.32%
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Pakistani studies is 58.91 ± 13.46 years reported by 

Shafiq et al. 12, 45.80 ± 13.39 years reported by 

Hanif et al.13 and 40.27 ± 4.48 years reported by 

Malik et al.14 Understanding age demographics aids 

in contextualizing disease prevalence and diagnostic 

approaches.

Breast lesions, particularly those classified as 

BIRADS IVA, significantly impact health outcomes, 

highlighting the crucial necessity for accurate 

diagnostic tools. Although histopathology serves as 

the gold standard for definitive diagnosis, it is 
15,16invasive and subject to sampling errors.   

Mammography, widely utilized yet contentious in 

interpretation, underscores the urgent need for 

enhanced diagnostic strategies to optimize disease 
17

management and treatment decisions.  This study 

aimed to address these challenges by improving 

diagnostic accuracy in assessing BIRADS IVA 

lesions, ultimately striving for better patient care and 

outcomes through more reliable diagnostic 
2,18

methodologies.  

In our study, the mean size of breast lesions was 4.00 

± 1.20, with an equal distribution between lesions 

sized 2-4 cm (50.2%) and 4.1-6 cm (49.8%). 
19 Previously Rehman et al. reported lesion size of 2-

3cm (4.9%), 3.1-4 cm (14.6%), 4.1-5 cm (14.6%) 

and 5.1-6cm (51.2%).

Participants reported a mean duration of symptoms 
13

of 16.37 ± 2.16 weeks. Hanif et al.  reported mean 

duration of 2.88 ± 1.31 months in their study 
19

population while Rehman et al.  reported it 12-14 

weeks in 26.8% patients, 15-17 weeks in 29.3% 

patients and 18-20 weeks in 29.3% patients. Breast 

lesions were noted to occur almost evenly on both 

sides, with 52.6% on the right and 47.4% on the left. 

However, previously, 46.8% breast lesions were 
19

reported on the right side of the patients.

 Among these participants, mammography 

identified 193 cases as BIRADS IVA lesions, 

representing 89.8% of the total cohort. Conversely, 

22 participants (10.2%) did not exhibit BIRADS IVA 

findings on mammography. Similar findings were 

noted on mammography. The comparison of 

mammography findings with histopathological 

Table 1:  Demographic Characteristics of Patients
with Suspicion of Breast Lesions

Characteristics Participants (n=215)

Age (years) 53.88 ± 9.48

·   40-55 years 136 (63.3%)

·   56-75 years 79 (36.7%)

BMI (kg/m
2
) 26.20 ± 3.60

·   Normal Weight 73 (34.0%)

·   Overweight 110 (51.2%)

·   Obese 32 (14.8%)

Size of Lesion (cm) 4.00 ± 1.20

·   2-4 cm 108 (50.2%)

·   4.1-6cm 107 (49.8%)

Duration of Symptoms (weeks) 16.37 ± 2.16

·   12-15 week 64 (29.8%)

·   16-20 week 151 (70.2%)

·   Right 113 (52.6%)

·   Left 102 (47.4%)

·   Married 187 (87.0%)

·   Unmarried 28 (13.0%)

·   History of Breastfeeding 134 (62.3%)

·   History of Hypertension 137 (63.7%)

·   History of Diabetes 118 (54.9%)

·   Family History of Malignancy 69 (32.1%)

·   History of Smoking 14 (6.5%)

Lateral Side

Marital Status

Table 2:  2x2 Contingency Table to Determine the
Diagnostic accuracy of Mammography in
assessment of Breast lesions (BIRADS IVA) taking
histopathology as gold standard, n=215

Malignant Benign

Malignant 190 3 193

Benign 3 19 22

Total 193 22 215

Mammography
Histopathology

Total
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results in this study revealed 190 true positive, 3 

false positive, 3 false negative, and 46 true negative 

cases, yielding sensitivity of 98.44%, specificity of 

86.36%, positive predictive value (PPV) of 98.45%, 

negative predictive value (NPV) of 86.32%, and 

diagnostic accuracy of 97.21%. In contrast, Kurien 

et al., reported higher sensitivity (93.1%) and 

specificity (100.0%), along with perfect PPV and 

NPV for mammography in diagnosing breast lesions 
11using histopathology as the gold standard. 

13
 Hanif et al.  reported lower specificity 

(76.5%) but comparable sensitivity (92.5%) and 
12diagnostic accuracy (88.5%). Mohapatra et al.  

demonstrated high sensitivity (98.7%) but lower 

specificity (47.6%) and NPV (90.9%), 9 while 

Shafiq et al., reported moderate sensitivity (69.64%) 

and specificity (84.09%), with notable variability in 

PPV and NPV. Variations in sensitivity, specificity, 

and diagnostic accuracy across studies highlight the 

importance of interpreting mammography findings 

cautiously and considering individual patient 

characteristics for accurate breast lesion diagnosis 

and management.

 According to studies, mammography's 
sensitivity to the index cancer varied from 63% to 
98%, and in thick breasts, it has been found to be as 
low as 30% to 48%. This lowered the 
mammography's accuracy in diagnosing breast 
cancer. However, the mammogram's overall 
sensitivity and specificity for identifying malignant 
breast lesions were 73.0% and 80.0%, respectively. 
One more study found that sensitivity and specificity 
for mammogram were 60.9%, and 94.4% 

10,22respectively to diagnose malignant breast lesions.

 The strengths of this study lie in its robust 
sample size and comprehensive use of both 
mammography and histopathology for assessing 
BIRADS IVA breast lesions. The study's focus on 
diagnostic accuracy metrics like sensitivity, 
specificity, PPV, and NPV adds rigor to the findings. 
However, limitations include potential selection bias 
due to the single-center design and challenges 
related to interobserver variability in mammography 
interpretat ion,  which could impact  the 
generalizability of results.

CONCLUSION

 This study provided evidence for the  

importance of mammography in assessing BIRADS 

IVA breast lesions, demonstrating high sensitivity, 

specificity, positive predictive value, and negative 

predictive value and diagnostic accuracy taking 

histopath-ological findings as gold standard. Further 

advancements in diagnostic methods are warranted 

to enhance accuracy and patient care.
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