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Abstract  

Introduction:  Incidence of breast cancer is on its rise. Breast cancer is the most common cancer among 

women in India. It is very important to recognise the lesion as benign or malignant. This is very 

important in deciding the treatment. Mammography is a commonly used imaging modality. The present 

study aims to find out the accuracy of mammography by comparing it with histopathology.  

Materials and Methods: A descriptive study was conducted among 75 female patients above 20 years of 

age with palpable breast lesions. Patients with advanced carcinoma, history of previous breast biopsy 

and previously treated cancer are excluded from the study. Designed as diagnostic test evaluation, 

sensitivity, specificity, positive predictive value and negative predictive value of the variables were 

calculated comparing with histolopathological diagnosis. The features of the tests is analyzed by Cohen’s 

Kappa for statistical agreement with histopathology. 

Results: In this study, the overall sensitivity and specificity of mammography obtained are 92%, and 

87% respectively for differentiating benign from malignant breast lesions.  

Conclusion: This study shows that mammography is useful in characterization of breast masses. Before 

going for biopsy, screening with mammography must be recommended. 
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Introduction  

The incidence of cancer is on its rise in the present 

situation. There are several risk factors for a 

women to acquire breast cancer. Being female 

itself has got a higher risk.  Age above fifty years, 

genetic mutations to BRCA1 and BRCA2 genes, 

longer exposure to hormones which include early 

menarche and delayed menopause, having dense 

breasts, history of breast cancer or certain non-

cancerous breast diseases, family history of breast 

cancer or any previous treatment using radiation 

therapy are non-modifiable risk factors. The 

modifiable risk factors include lack of exercise, 

sedentary life style, being less physically active, 

obesity, use of hormone replacement therapy or 

birth control pills, late first delivery and not breast 
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feeding the baby.
(1)

 The most important thing in 

the case of a breast lump is to know whether it is 

benign or malignant as the treatment  for either 

differs.  The field of imaging is undergoing a rapid 

revolution due to invention of various new 

technologies. Screening helps to detect cancers at 

an earlier, more treatable stage.  Improved 

technology in mammography units may decrease 

the radiation dose.  

 
Figure1: Figure Spiculated borders seen in 

malignant breast lesions 

 

 
Figure 2: Mammogram showing vascular 

calcifications 

 

Mammography is a radiographic examination or 

procedure that is designed for detecting breast 

pathology, particularly breast cancer. 

Mammography is the preferred method considered 

by radiologists, for the identification of breast 

calcifications.
(2)

 Mammography has find its 

usefulness in detecting conditions other than 

breast cancers such as  breast abnormalities 

related to extra-mammary conditions such as 

congestive heart failure and central venous 

obstruction.
(3) 

Screening mammography is 

recommended every 1-2years for women once 

they reach 40 years of age and every year once 

they reach 50years of age.
(4) 

Dense breasts have 

connective tissue more compared to fat, which can 

sometimes make it hard to find tumors on a 

mammogram. Women with dense breasts are 

more prone to get breast cancer
(1)

. This has to be 

compared with the gold standard for confirmation. 

A very few studies have been done regarding 

mammographic findings of benign and malignant 

breast lesions and to assess its accuracy by 

comparing it with the findings of histopathology, 

which is the gold standard technique.  This study 

is an attempt to evaluate the accuracy of 

mammography in characterizing breast lumps and 

comparing them with histopathology.  

 

Aim  

The aim of the study is to assess the 

mammographic findings of clinically palpable 

breast lesions for characterizing them as benign or 

malignant and to find out its accuracy by 

comparing with histopathology 

 

Objectives 

1. To assess the mammographic findings of 

clinically palpable breast lesions as benign or 

malignant  

2. To assess the histopathological findings of 

clinically palpable breast lesions as benign or 

malignant 

3. To determine the sensitivity, specificity, 

positive predictive value, negative predictive 

value and accuracy of mammography in 

differentiating benign versus malignant breast 

lesion with histopathological correlation.  

 

Material and Methods 

A descriptive study was conducted among female 

patients with breast lesions at the Department of 
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Radiodiagnosis, Government Medical College, 

Thiruvananthapuram for one year.  The study 

sample consisted of patients referred to 

Department of Radiodiagnosis for mammography 

to evaluate the palpable breast lesions. 

All female patients above 20 years of age with 

palpable breast lesions were included for the 

study. Patients with advanced carcinoma (stage III 

and IV), previously treated breast cancer and those 

with history of breast biopsy were excluded from 

the study. 

A structured questionnaire was used for data 

collection. The subjects were enrolled to the study 

by consecutive sampling method. There were 75 

patients satisfying the inclusion criteria . After 

obtaining history, clinical examination was done. 

A written and informed consent was taken from 

them. The patients were subjected to 

mammography and then compared with 

histopathology. Histopathology is considered as 

the gold standard test. Thus, the accuracy of 

mammography can be determined. 

 

Data Collection 

Patients who satisfied the inclusion criteria were 

subjected to undergo mammography and 

confirmed the findings with FNAC or biopsy. 

Data collection was started after obtaining the 

Institutional Research and  Ethical Committee 

Clearance. Low density, coarse calcifications and 

smooth margins are the benign criteria set, while, 

findings such as high density, micro calcifications, 

perifocal haziness and spiculated margins are 

considered as malignant criteria set for the present 

study. 

 

Data Analysis 

Data was analysed using SPSS 16.0. Frequency, 

percentage, sensitivity, specificity, positive 

predictive value, negative predictive value and 

accuracy of mammography for detection of benign 

and malignant breast lesions were assessed 

considering FNAC as the gold standard. It is 

derived from 2x2 tables with rows representing 

mammography positive and negative cases as well 

as columns representing FNAC positive and 

negative cases, which is the gold standard. The 

features of the tests were analyzed by Cohen’s 

Kappa for statistical agreement between these and 

histopathology. 

 

Results 

The age of the patients ranged from 23 to 70 

years.   Majority belonged to 50-59 age group. 

About 

33.3% of them were in 50-59years age group, 

followed by 26.7% in 40 -49 years range and 

18.7%in 30- 39 years range. 12% of the patients 

were of 60-69 years age group and 9.3% in 20-29 

years age group.  

 

Table 1: Distribution of study subjects according to age 

Age in years Frequency Percentage(%) 

20-29 7 9.3 

30-39 14 18.7 

40-49 20 26.7 

50-59 25 33.3 

60-69 9 12 

Total 75(100) 100(100) 

 

Table 2: Distribution of study subjects according to clinical diagnosis 

Clinical diagnosis Frequency Percentage (%) 

Benign 27 36 

Malignant 28 37.3 

Indeterminate 20 26.7 
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Table 3: Distribution of benign and malignant cases according to clinical diagnosis versus FNAC 

Clinical diagnosis FNAC findings Total 

Malignant Benign 

Frequency Percentage Frequency Percentage Frequency Percentage 

Benign 0 0 27 69.2 27 36 

Malignant 27 75 1 2.6 28 37.3 

Indeterminate 9 25 11 28.2 20 26.7 

Total 36 100 39 100 75 100 

Clinical diagnosis about type of malignancy and FNAC findings were found to be significant(p Value 

<0.00) 

 

Table 4: Distribution of subjects according to the margin of lesion in mammography 

Margins Frequency Percentage(%) 

Smooth 29 38.7 

Spiculated 18 24 

Irregular 28 37.3 

Total 75 100 

 

Table 5: Distribution of benign and malignant cases according to margin 

Margins Malignant  n (%) Benign n (%) Total n(%) 

Smooth 1(2.8) 28(71.8) 29(38.7) 

Irregular 8(22.2) 10(25.6) 18(24) 

Spiculated 27(75) 1(2.6) 28(37.3) 

Total 39(100) 36(100) 75(100) 

 

Graph 1. Bar diagram showing distribution of benign and malignant subjects according to margin 

 

 
 

Table 6: Distribution of subjects according to Calcification 

Margins Frequency Percentage(%) 

Nil 25 33.3 

Microcalcification 23 30.7 

Macrocalcification 27 36 

Total 75 100 

 

Table 7: Distribution of subjects according to Histopathology 

Diagnosis Frequency Percentage(%) 

Benign 39 52 

Malignant 36 48 

Total 75 100 

Histopathology reports conclude that 39(52% of the lesions) are benign and 36(48%) are malignant. 
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Table 8: Distribution of benign and malignant lesions according to type of calcification versus FNAC 

Calcification FNAC findings Total 

Malignant Benign 

Frequency Percentage Frequency Percentage Frequency Percentage 

Nil 12 33.3 13 33.3 25 33.3 

Microcalcification 23 63.9 0 0 23 30.7 

Macrocalcification 1 2.8 26 66.7 27 36 

Total 36 100 39 100 75 100 

The type of cancer into benign and malignant types based on calcification and FNAC findings were found to 

be significant (p < 0. 001). 

 

Table 9 Distribution according to benign criteria and NPV of each characteristic in mammography 

Character FNAC Total n (%) Specificity NPV 

Malignant n(%) Benign n(%) 

Low density 2(5.6) 16(41.0) 18(24) 41.0 66.7 

Smooth margins 1(2.8) 28(71.8) 29(38.7) 71.8 72.4 

Macrocalcifications 1(2.8) 26(66.7) 27(36) 66.7 72.2 

 

Table 10.Distribution according to malignant criteria and PPV of each characteristic in mammography 

Character FNAC Total 

n (%) 

Sensitivity PPV 

Malignant n(%) Benign n (%) 

High density 34(94.4) 23(59) 57(76) 94.4 59.6 

Spiculated 27(75) 1(2.6) 28(37.3) 75.0 96.4 

Macrocalcifications 23(63.9) 0(0) 23(30.7) 63.9 100.0 

Perifocal haziness 32(88.9) 13(33.3) 45(60) 88.9 71.1 

 

Graph 2. Distribution of subjects to benign and malignant according to mammography and histopathology 

 
 

Table 11: Table showing Sensitivity, Specificity, PPV and NPV of mammography 

Mammographic diagnosis FNAC findings Total n(%) 

Malignant n(%) Benign n(%) 

Malignant 33(91.7) 5(12.8) 38(50.7) 

Benign 3(8.3) 34(87.2) 37(49.3) 

Total 36(100) 39(100) 75(100) 

                                Measurement of agreement Kappa = 0.787, P< 0.001 

 

With mammography, the sensitivity, specificity and accuracy obtained were 91.6%, 87.1% and 89.33% 

respectively for detection of malignancy. PPV is 86.8% and NPV is 91.8%. 
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Discussion 

Breast lump is very important matter of concern 

among women of any age and a diagnostic 

challenge to health care workers. The objective of 

the study was to assess the sensitivity, specificity 

and predictive values of mammography in 

differentiating benign and malignant breast lesions 

and to determine its accuracy by comparing with 

histopathology. The youngest patient with 

malignancy was 23 year old and the oldest patient 

was 67 year old. Above the age of 60 years, 4 out 

of 9 patients were malignant (44.5%) and rest 

were benign cases which consisted of oil cysts, 

simple cysts and breast abscesses. In the present 

study, 44.5% in the age group above 60 years 

were malignant. There is higher chance of 

malignancy in a breast lump in older patients. 

According to histopathology, 39 lesions were 

benign and 36 lesions were malignant. Benign 

lesions that came across the study were simple 

cysts, breast abscess, galactocele and fibrocystic 

disease of the breast. According to histopathology, 

48% of all the lesions were malignant and 52% 

were benign. These lesions were 

mammographically categorized as benign because 

they were low density lesions with smooth 

margins, that is satisfying the two benign criteria 

in mammography.  According to mammography 

results, 49% were benign and 51% were 

malignant. According to mammography, five 

cases (12.8%) were diagnosed as malignant and 

proved to be benign in histopathology. Three 

cases were having irregular margins and high 

density (satisfying 2 malignant criteria in 

mammography). Two cases were showing 

perifocal haziness with high density (satisfying 2 

malignant criteria in mammography) and proved 

to be abscess in histopathology. Among the 

benign criteria for mammography 41% had low 

density.  The low values in this study may be 

secondary to dense breast tissue in the respective 

cases. It is difficult to assess the character of 

lesion in mammography in patients with dense 

breasts (BIRADS 3 or 4 breast parenchyma). In 

this study, three cases which were considered as 

benign lesions in mammography turned out to be 

malignant in histopathology.  Other benign criteria 

for mammography in our study were smooth 

margins and presence of macro calcification. 

Among the benign criteria, 72% of cases were 

having smooth margins on mammography with a 

NPV of 72. 28% of patients with smooth margins 

on mammography were histologically proven as 

malignant. In the present study, 

microcalcifications are found in mammography.  

The correlation between mammographic and 

histopathologic findings are so comparable, to 

other studies where microcalcifications were the 

dominant finding, noted in 25 (42%) of the 60 

cases.
(5) 

In the present study, the sensitivity and 

specificity of mammography are 91.6 % and 

87.1% which is much better. In our study, the 

sensitivity and specificity of mammography were 

compared to other studies, and were calculated to 

be 73% and 55%, and the rate of false negative 

was 17.27%.
(6)

 The mammography results were 

negative in 14.3% of patients because of high 

density of the breast.
(7) 

In this study,  twenty three 

had microcalcification and all the study subjects 

who had microcalcifications turned to be 

malignant on histopathology, comparable with 

other studies also where microcalcification was 

the most frequent lesion reported among various 

studies and DCIS was also the common 

malignancy finding.
(8)

 The mammographic 

findings of invasive ductal carcinoma showed 

mass with microcalcifications and architectural 

distortion in 49 cases which is 48% of invasive 

ductal carcinoma cases.
(9)

 

Those cases had other malignant features in 

mammography like calcifications and high 

density. Among the benign criteria for 

mammography 67% had macro calcifications and 

most of them were calcified fibroadenomas. The 

malignant criteria in mammography were high 

density, speculated margins, microcalcifications 

and perifocal haziness (if 2 or more criteria are 

satisfied it is taken as mammographically 

malignant). 64% of the cases showed micro 

calcifications. Positive predictive value of micro 
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calcification is 100% as all the cases with this 

finding were malignant. Almost all (95%) of 

malignant cases showed high density, 75% had 

spiculated margins and 89% had perifocal 

haziness. The positive predictive value of high 

density, spiculated margins and perifocal haziness 

were 60, 96, and 71 respectively. Spiculated 

margins have high positive predictive value for 

malignancy in mammography. With 

mammography, the sensitivity, specificity and 

accuracy obtained were 91.6%, 87.1% and 

89.33% respectively for detection of malignancy. 

With sonomammography, the sensitivity, 

specificity and accuracy obtained were 83.3%, 

89.7% and 86.67% respectively for detection of 

malignancy.  In this study the sensitivity is 92%, 

specificity is 87% and positive predictive value is 

87% of using mammography for differentiating 

benign and malignant masses and are comparable 

to other studies, where  the sensitivity is 92%, 

specificity is 94% and positive predictive value 

84%.
(10) 

Another study showed that 22% of 

women who had palpable mass in the breast had 

false negative mammograms and concluded that  

biopsy should be performed in every undiagnosed, 

persistent mass without consideration of the 

mammogram.
(11)

 In a study of 201 cases of 

palpable solid breast masses, the sensitivity of 

clinical examination and mammography were 

88% and 94 % respectively.
(12) 

The 

mammographic sensitivity to detect carcinoma 

was 88.5%. (13, 14) Another study where the 

palpable breast tumors and evaluated clinically 

and by mammography, then compared with the 

histopathology reports. Malignancy was 

confirmed in 51 patients and 60 were benign in 

HPR. The diagnostic accuracy for malignancy was 

80.4% for mammography and 78.4% for clinical 

evaluation. The respective diagnostic accuracy for 

benign lesions was 85% and 91.7%.
(15) 

 

Conclusion 

In this study, the overall sensitivity, specificity, 

positive and negative predictive values of 

mammography are calculated and it is found that 

mammography was more sensitive and specific in 

detecting malignant breast lesions. Those lesions 

with characteristic features of malignancy in 

mammography, like spiculated borders and micro-

calcifications with the branching pattern, can be 

considered as malignant and can be directly taken 

for surgery even without FNAC as these are more 

specific findings in malignancy and has a high 

positive predictive value. Together these imaging 

modalities can be reassuring if follow up is 

planned when the physical examination is not 

much suspicious and unnecessary breast biopsy 

can be avoided, which itself increases the risk.  

The kappa values for mammographic diagnosis 

were 0.787 with p value <0.001 which indicates 

good agreement with histopathology. It is very 

important as several biopsies can be avoided 

which itself can be a risk factor for breast cancer.  
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