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Abstract:  
Breast lumps are one of the common complaint / cases reported which requires early diagnosis, treatment 

and work up. There has been significant increase in incidence of breast cancer in India since the past few 
years, both in rural and urban set up. Global breast cancer incidence increased from 641,000 (95% 
confidence intervals 610,000 -750,000) cases in 1980 to 1,643,000 (1,421,000—1,782,000) cases in 2010, an 

annual increase of 3·1% .1 Over 100,000 new breast cancer patients are estimated to be diagnosed annually 
in India. 2 Much concern is given to malignancy though benign lesions of the breast are far more frequent 

than malignant ones. With the use of mammography, USG, MRI of the breast and needle biopsies, the 
diagnosis of a benign disease can be accomplished without surgery in the majority of patients. As many of 
the benign lesions are not associated with an increased risk for breast cancer, unnecessary surgery should 

be avoided  
Objectives 

1. To evaluate the role of mammography and sonomammography independently and in combination 
and correlating with FNAC for early diagnosis of breast lesions.  

2. Benign To study the characteristics of mammography and sonomammography in detecting breast 

lesions and  differentiating  from benign and malignant lesions 
Key Words: Mammography, sonomammography, FNAC, Combined imaging modalities.  
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INTRODUCTION 

Breast lumps are one of the common complaint / 

cases reported which requires early diagnosis, 

treatment and work up. There has been significant 

increase in incidence of breast cancer in India 

since the past few years, both in rural and urban 

set up. Global breast cancer incidence increased 

from 641,000 (95% confidence intervals 610,000 -

750,000) cases in 1980 to 1,643,000 (1,421,000—

1,782,000) cases in 2010, an annual increase of 

3·1% .1 Over 100,000 new breast cancer patients 

are estimated to be diagnosed annually in India. 2 

Much concern is given to malignancy though 

benign lesions of the breast are far more frequent 

than malignant ones. With the use of 

mammography, USG, MRI of the breast and 

needle biopsies, the diagnosis of a benign disease 

can be accomplished without surgery in the 

majority of patients. As many of the benign 

lesions are not associated with an increased risk 

for breast cancer, unnecessary surgery should be 

avoided. 

Mammography is cost efficient and widely 

accepted technique to evaluate clinically 

suspected breast lesions and used for screening of 

breast cancer.3 High resolution Sonography is a 

useful adjunctive modality and helps 

characterizing a mammographically non-detected 

palpable abnormality, especially in dense breast.4  

Sensitivity and specificity of sonomammography 

or mammography is higher if USG and 

mammography are combined.5 

 

 

METHODS 

75 patients with complaint of  lump in the breast, 

attending  OPD / admitted to Sri R.L. Jalappa and 

research centre, attached to Sri Devaraj Medical 

College, Kolar,  during January 2012 to august 

2013 were included. A Performa drafted for the 

study of all patients with breast complaints, like 

lumps.   

Exclusion criteria 

1. Women below 30 years of age. 

2. Women with advanced malignancy, 

fungating mass per breast and fixed lumps 

to the chest wall where performing 

mammography will be difficult.  

3. Pregnant women 

4. Male patients. 

Mammography were performed with GE ZMX70-

M. Both cranio-caudal and medio- lateral views 

are taken and the image was assessed and scored 

using the BIRADS. Sonomammographic 

examination was performed with SEIMENS G 40 

and SEIMENS G 50 with 5-10 Mhz linear 

transducer. Both the breast were scan radially and 

by grid scanning technique.  

FNAC were performed under ultrasound guidance 

in the most suspicious lesions and at least two 

sites were taken. FNAC done with Giemsa stain, 

Papanicolaou stain and H & E stain. Core biopsy 

will be done when FNAC is inconclusive. 

Imaging studies were done for patients before 

FNAC. The results were analyzed and categorized 

according to BIRADS (Breast Imaging Reporting 

and Data System) score. 
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RESULTS 

 The patients presenting with complaints of 

lump in the breast and who expressed 

consent for the study were involved and 

investigations were done as outlined in 

method of study.  

 75 patients entered the study and all 

patients were subjected to all 

investigations.  

 The results of the study are shown in the 

following tables. 

 The sensitivity, specificity, positive and 

negative predictive values of each 

investigation was calculated individually. 

TABLE 1: Age distribution of breast lesions 

Sl. No. Age groups (in years) No. of cases Percentage 

1. 30-39 16 21.3 

2. 40-49 29 38.6 

3. 50-59 17 22.6 

4. >60 13 17.3 

 Total 75 100 

                    

                 TABLE 2: Distribution of breast lesions according to the side of involved breast  

Sl. No. Side No. of cases Percentage 

1. Right 30 40 

2. Left 33 44 

3. Bilateral 12 16 

 

Table 3: Distribution of breast lesions according to quadrant involved 

Sl. No. Quadrant involved No. of cases Percentage 

1. Upper outer (UO) 23 30.6 

2. Upper inner (UI) 09 12.0 

3. Lower outer (LO) 06 8.0 

4. Lower inner (LI) 05 6.6 

5. Central (C) 11 14.6 

6. > One quadrant (>1) 21 28.0 

 Total 75 100 
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                                   TABLE 4: Distribution of cases diagnosed by mammography 

Sl. No. Mammographic 

diagnosis (BIRADS) 

No. of cases Percentage 

1. 0 06 8 

2. 1 - - 

3. 2 42 56.0 

    

4. 3 03 4.1 

5. 4 20 26.6 

6. 5 04 5.3 

 Total 75 100 

 

TABLE 5: Distribution of benign and malignant cases on mammography 

Sl. No. Lesions No. of cases Percentage 

1. Benign 45 60 

2. Malignant 24 32 

3. Inconclusive 06 08 

  75 100 

 

TABLE 6: Distribution of benign and malignant cases according sonomammography 

Sl. No. USG BIRADS No. of cases Percentage 

1. 0 - - 

2. 1 - - 

3. 2 49 65.3 

4. 3 05 6.6 

5. 4 19 25.3 

6. 5 02 2.6 

  75 100 
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TABLE 7: Distribution of benign and malignant cases in sonomammography 

Sl. No. Lesions No. of cases Percentage 

1. Benign 54 72 

2. Malignant 21 28 

3. Inconclusive - - 

 Total 75 100 

 

TABLE 8: Distribution of benign and malignant cases in FNAC 

Sl. No. Lesions No. of cases Percentage 

1. Benign 49 65.5 

2 Malignant 26 34.6 

 Total 75 100 

 

TABLE 9: Distribution of cases diagnosed by combined mammography and sonomammography 

Sl. No. BIRADS No. of cases Percentage 

1. 0 - - 

2. 1 - - 

3. 2 47 62.6 

4. 3 04 5.3 

5. 4 20 26.7 

6. 5 04 5.3 

  75 100 

 

TABLE 10: Distribution of benign and malignant cases in combined mammography and 

sonomammography 

Sl. No. Lesions No. of cases Percentage 

1. Benign 51 68 

2. Malignant 24 32 

   100 
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         TABLE 11: Distribution of cases diagnosed by diagnostic modalities compared with FNAC 

Sl.No. Investigation Benign Malignant Incon. Total 

1. Mammography 45 24 06 75 

2. Sonomammography 54 21 - 75 

3. FNAC 49 26 - 75 

4. Combined imaging 

modalities 

51 24 - 75 

 

                                 TABLE 12: Comparison of mammographic diagnosis with FNAC  

Sl.No. Mammography 

Diagnosis 

FNAC diagnosis Total 

  Malignant Benign  

1. Malignant 24 04 28 

2. Benign 02 45 47 

  26 49 75 

 

Sensitivity - 92.3% 

Specificity – 91.8% 

Positive predictive value – 85.7% 

Negative predictive value – 95.7% 

                           TABLE 13: Comparison of sonomammography diagnosis with FNAC 

Sl.No. Sonomammography 

Diagnosis 

FNAC diagnosis Total 

  Malignant Benign  

1. Malignant 21 0 21 

2. Benign 05 49 54 

  26 49 75 

 

Sensitivity – 80.1 % 

Specificity – 100% 

Positive predictive value – 100% 
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Negative predictive value – 90.7 % 

                   TABLE 14: Comparison of diagnosis by combined imaging modalities with FNAC  

Sl.No. Combined  

Diagnosis 

FNAC diagnosis Total 

  Malignant Benign  

1. Malignant 24 - 24 

2. Benign  02 49 51 

  26 49 75 

 

Sensitivity – 92.3 %  

Specificity – 100 % 

Positive predictive value – 100%  

Negative predictive value - 96.0%   

                                       TABLE 15: Distribution of cases based on FNAC 

Sl. No. FNAC diagnosis No. of cases Percentage 

1. Fibroadenoma 32 42.6 

2. Phyllodes 01 1.3 

3. Fibrocystic disease 14 18.6 

4. Carcinoma 26 34.6 

5. Abscess 02 2.6 
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Fig No. 1: Medio- lateral oblique and cranio-caudal views showing multiple well 

defined lesions with popcorn calcifications - Involuting fibroadenoma 

 

                                           Fig No. 2:  Mammographic image of a dense breast 
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Fig No. 3: USG image of a cyst not seen on mammographically dense breast with FNAC  

Showing sheets of apocrine cells. 

 

 

 

 

Fig No. 4: Mammographic image showing spiculated lesion which is consistent with 

carcinoma breast 
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Fig No.5: USG image of malignant lesion of breast with FNAC showing 

anisokaryosis, irregular nuclear membrane and high n/c ratio 

 

 

 

 

Fig No. 6: Cranio-caudal view of left breast showing bilobed mass lesion – BIRADS 5. 
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Fig No. 7: Cranio-caudal view showing ill-defined dense lesion with  

Microcalcifications – carcinoma breast

DISCUSSION 

Breast carcinoma has been reported in only 4% of 

patients with breast symptoms, and even among 

palpable lesions undergoing biopsy, a large 

number of lesions turned out to be benign. 6,7  The 

role of mammography in patients with palpable 

breast lumps is to rule out malignancy for any 

palpable abnormality and to avoid further 

intervention. It help in earlier intervention for a 

mass with malignant features along with screening 

for additional lesions in the ipsilateral and 

contralateral breast. It also useful in assessing the 

extent of malignancy when cancer is diagnosed. 8 

Mammography is the only screening modality, 

which has been proven to reduce mortality from 

breast cancer through early detection. 9  

 

 

Sensitivity of mammography in detection of breast 

cancers in the screening set up ranges from 83 to 

95 percent. 10 However the false negative rate of 

mammography for breast cancer in patients with 

palpable abnormalities of the breasts has been 

reported to be as high as 16.5 %. 

11.Mammographic sensitivity for breast cancer 

declines significantly with increasing breast 

density and is independently higher in older 

women with dense breasts.12 It decreases to as low 

as 30 to 48 percent in patients with 

radiographically dense and glandular breasts. 13 

 Multiple studies have shown that the false 

negative rate for a combined mammographic and 

sonographic evaluation varies from 0% to 2.6%. 

14,15,16 
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In this study, 75 patients with age ranging from 30 

years to maximum of 72 years are seen with 

median age of 47 years, presented with breast 

lesions and these patients were evaluated using 

mammography and sonomammography.  

 

 

The results from each investigation were compared with - fine needle aspiration report.  

 

Investigations Sensitivity Specificity Positive 

predictive value 

Negative 

predictive value 

Mammography 92.3 91.8 85.7 95.7 

USG 80.7 100 100 90.7 

Combined imaging 92.3 100 100 96.0 

 

Out of 75 patients, 38.6 % belonged to age group 

ranging from 40-49 years followed by age group 

of 50-59 years with 22.6 %.  

The lesion involved the left breast (44%) more 

commonly.  

The distribution of breast lesions are seen more in 

the upper and outer quadrant (30.6 %) closely 

followed by lesions involving more than one 

quadrant (28%).  

Benign diseases (65.5%) were more common than 

malignant (34.5%), of which fibroadenoma 

constituted 42.5% of cases. 

The sensitivity, specificity, positive and negative 

predictive values of each investigation was 

calculated individually. Combined imaging 

studies had highest specificity and positive 

predictive value (100%) and mammography alone 

and combined imaging studies had highest 

sensitivity (92.3%) for all palpable lesions. 

Sonomammography have become a very 

important tool when a situation arises where 

mammogram could not differentiate a solid tumor 

from a cyst. Similar studies evaluating the 

components of triple assessment are taken and the 

results of the present study compared with those 

studies.  

Moss et al 
17   reported that sonomammography 

increased cancer detection by 14% in symptomatic 

patients who were evaluated with both 

mammography and sonomammography. In 

retrospective analysis of 293 palpable malignant 

lesions, sonomammography detected all cancers; 

18(6.1%) of these 293 cancers were 

mammographically occult. 19 
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Table: Comparison of Mammography results with other Studies  

Study Al-Muhim et al(19) Philip J et al(20) Present study 

Sensitivity 87.5% 87.6% 92.3% 

Specificity 97.3% 86.5% 91.8% 

Positive 

predictive 

value 

87.5% - 85.7% 

 

Table: Comparison of Sonomammography results with other Studies  

 

Study Ashley et al (21) Ghazala et al (22) Present study 

Sensitivity 65% 67% 80.7% 

Specificity 95% 92.4% 100% 

 

In a study done by Philip J Drew et al 21 to 

compare the sensitivity and specificity of the 

traditional triple assessment of symptomatic breast 

lesions with contrast-enhanced dynamic magnetic 

resonance imaging, they found the sensitivity of 

mammography 87.6%, and specificity of 86.5%. 

The results of this study were similar to the results 

of the present study. 

Al-Muhim et al, 20  in a study to assess accuracy of 

the "triple test" in the diagnosis of palpable breast 

masses in Saudi females, found that 

Mammography showed 87.5% sensitivity, 97.3% 

specificity and 87.5% positive predictive value. 

They concluded that the triple test was 100% 

accurate in the diagnosis of palpable breast lesions 

when all three elements were concordant.  

Combined imaging evaluation leads to fewer 

unnecessary biopsies  . Perdue et al 23 reported that 

only 11.1% of 623 excisional biopsy specimens of 

palpable breast revealed carcinoma. In this study 

only 7 of the 50 palpable abnormalities underwent 

biopsy on the basis of imaging findings and only 2 

(4%) showed malignancy. 

The value of combined mammographic and 

sonographic imaging in symptomatic patients has 

been studied previously.  

Moss et al reported sensitivity of 94.2% and 

specificity of 67.9% in 368 patients. 17  

Shetty MK and Shah YP reported a sensitivity of 

100% and specificity of 80.1%. 25 Barlow et al 

reported a sensitive of 87% and specificity of 88% 

and positive predictive value of 22 % 26 

When a patient presents with a lump in breast, 

combined imaging studies can distinguish benign 

from malignant lesions. 27, 28 
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Inclusion of sonomammography to 

mammographic studies adds up to the diagnosis in 

patients with breast lesions.  

CONCLUSION 

Benign neoplasms of the breast are more common 

than malignant ones. Commonest age group for 

breast lesions ranges from 40-49 years.Upper 

outer quadrant of breast is the most common site 

for breast lesions. Combined imaging modalities 

of mammography and sonomammography play an 

important role in diagnosing palpable breast 

lesions. It helps in:  

a) Better characterization of the breast lesions.  

b) Avoiding unnecessary investigations or surgical 

procedures in which imaging findings are 

unequivocally benign. 

c) Negative findings on combined mammographic 

and sonomammographic imaging studies have 

very high specificity and are reassuring to the 

patient. 
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