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Abstract 

Objective: To compare breast carcinoma on mammography and sonomammography keeping biopsy as gold standard and to 

check advantages of biopsy over imaging modalities. 

Study design: It is an observational study. 

Place and duration of study: The was carried out in Jahangir SON-X Diagnostic Center, Rawalpindi. 

Material and Methods: This is an observational study of 150 female patients having breast cancer diagnosed on 

mammography and sonomammography whose biopsies were also available. 

Results: On sonography 123 (82%) patients have shown true positive and 09 (6%) have shown true negative results.18 (12%) 

patients have shown false positive results. No (0%) patients have shown false negative results. On mammography 123 (82%) 

have shown have shown true positive results .09 (6%) have shown true negative and 09 (6%) have shown false positive results 

and 09 (6%) have shown false negative results.In comparison to 100% sensitivity of biopsy, sonomammography is also 100% 

and mammography is 93.3%. Mammography is 50% specific and sonography is 33.3% specific. Diagnostic accuracy of 

mammography and sonomammography is 88.2% than 100% accuracy of biopsy.  

Conclusion: The research illustrates the importance of mammography and sonomammography as its diagnostic accuracy is 

88.2% compared to 100% accuracy of biopsy. So,its importance cannot be denied and must be used in correlation to biopsy as 

in index test for breast carcinoma.  
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1. Introduction 

The mammary gland, or breast, is the most 

fundamental structure in the pectoral region. Breast 

cancer is a disease in which growth of breast cells is 

uncontrolled. Abnormal cells grow more rapidly than 

healthy cells and it usually starts in ducts. Breast 

cancer may spread to the skin and lymph nodes 

affecting the ducts or lobules. It is sometimes referred 

to as metastasis if it spreads to other body organs. One 

of the primary causes of death for middle-aged 

women is breast cancer. Even though breast cancer 

can be identified in its early stages, misinformation 

usually results in cases being recognized much later. 

X-ray mammography was the earlier screening and 

detection technique for breast cancer. One of its 

primary advantages as an early detection technique is 

its ability to identify small amounts of micro  

 

calcification. It does have certain disadvantages, 

nevertheless, like the radiation problem, which is 

detrimental to young women with dense breast tissue, 

etc2. Recent decades have seen an increase in the 

utilization of MRI and ultrasound as cutting-

edge methods for breast cancer screening.  There is 

controversy over how best to treat women who have 

a high lifetime risk of breast cancer. This is especially 

true if there is a suspicion of or evidence from, a 

germline mutation of a breast cancer susceptibility 

gene (BRCA) causing familial or hereditary breast 

cancer13.  
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Females having strong family history of breast cancer 

have presence of BRCA1 and BRCA2 genes may have 

breast cancer .Females with history of early menopause, 

having no child or first child at late age, obese females 

and females with unnecessary exposure to radiations are 

suspected for breast cancer. Females with history of 

alcoholism and post menopausal hormonal therapy may 

have suspicion of breast cancer16. 

The gold standard for an accurate diagnosis of breast 

cancer is a histopathological assessment. The "triple 

assessment"—imaging, clinical examination, and needle 

biopsy—is the standard procedure for diagnosing breast 

diseases19. 

Mammography is best for early diagnosis and treatment 

of breast cancer but limited in females of less than age 

35.So it works best for fatty breast of females of age 

greater than 45. It is generally acknowledged, 

consequently, that mammography is not a reliable 

method of screening all breast cancers. By providing 

false assurance, false negative mammography could 

delay diagnosis and treatment. Poor mammography 

technique that excludes the tumor from the area 

investigated observer error, the radiologic density of the 

breast, tumor development pattern, and lack of tumor 

calcification are some of the reasons why mammography 

fails to identify some breast cancers5. Mammography is 

a widely accepted and cost-effective technique for 

evaluating clinically suspected breast lesions and for 

breast cancer screening.  

Primarily in dense breasts, sonomammography is a 

helpful supplementary technique that aids in that 

describes a palpable abnormality that is not noticed by 

mammography. According to multiple studies, women 

with thick breasts who had breast ultrasonography 

screening and had negative results from clinical exams, 

mammograms, and other tests reported an additional 

cancer detection rate of 2.8 to 4.6 cases per 1000 women. 

Multiple research investigations have demonstrated that 

breast density is an additional risk factor for the 

occurrence of breast cancer. Research has indicated that 

women with dense breasts have lower mammography 

sensitivity. In addition, further ultrasound screening can 

detect tumors that would otherwise remain undetected in 

these women, regardless of their risk 

level10. Sonography is generally not utilized as a 

screening tool for breast cancer, despite the fact that it is 

highly helpful in differentiating breast tumors in cystic 

lesions . Instead, it is used as a second method to 

examine breast abnormalities discovered on 

mammography or during physical examination.  

A breast biopsy is a technique to remove small tissue of 

breast for laboratory testing. It helps in evaluation of 

suspicious area in breast to determine whether it is breast 

cancer or not . It is predicted that US guided core needle 

biopsy of breast tissue and axilla would demonstrate a 

comparable improvement in sensitivity, as image-guided 

core needle biopsy has a higher sensitivity than FNA 

(fine needle aspiration) for assessing breast lesions. 

The type of treatment depends upon breast cancer stage. 

Treatment options include lumpectomy, mastectomy, 

prophylactic surgery or breast reconstruction. Cancer 

can also be treated with chemotherapy, radiotherapy, 

immunotherapy or hormonal therapy20. 

 

2. Materials & Methods 

It was prospective study. 150 female patients are 

studied with age > 30 years that are presenting with 

lump. Male patients are not included in the study. Non-

probability, convenience sampling technique is used. 

Data of patients who have undergone mammography, 

sonomammographgy and biopsy would be included. The 

final diagnosis of consultant radiologist and surgeon 

should be taken final. This may help to understand the 

effectiveness of mammography sonomammography and 

biopsy in detecting breast cancer. Mammography and 

sonomammography was performed according to 

department protocols. Appropriate statistical data 

analysis technique by using SPSS 22 will be applied. 

 

3. Results 

In my research female patients 45(30%) were of age 

31-40 and  33(22%) patients with age 41-50 ,45 

(30%)were of age between 51-60,18(12%) were 

between 61-70 and 09 (6%) were of age 81-90. 54(36%) 

have right breast cancer whereas 96(64%) have left 

breast cancer 135(90%) patients have cancer in upper 

outer quadrant and 15(10%) patients have cancer in 

lower outer quadrant.  

This observational study was done at holy family 

hospital. Total 150 patients were included in the study. 

54(36%) have right breast cancer whereas 96(64%) have 
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left breast cancer.135(90%) patients have cancer in 

upper outer quadrant and 15(10%) patients have cancer 

in lower outer quadrant.  

 

 

 

 

 

 

Sonomammography findings 

 

Table l: Ultrasound Findings 

 Frequency Percent 

Valid true positive 123 82 

True negative 9 6 

False positive 18 12 

Total 150 100 

123(82%) patients have shown true positive results and 

09(6%) patients have shown true negative results. 

18(12%) patients have shown false positive results. No 

(0%) patients have shown false negative results. 

 

Mammographic findings: 

 

Table ll: Mammography Findings 

 Frequency Percent 

Valid true positive 123 82 

True negative 9 6 

False positive 9 6 

False negative 9 6 

Total 150 100 

 

123(82%) patients have shown true positive results. 

09(6%) patients have shown true negative 

results.09(6%) patients have shown false positive 

results. 09(6%) patients have shown false negative 

results. 

Pie chart  l: Quadrant involved. 

 
Pie chart ll: Side of breast involved. 

 

 
 

The instrument's sensitivity is determined by how 

well it can identify a problem. Think of a medical test 

as an example, which is used to determine the ailment. 

The ability of the test to precisely rule out a condition 

is known as specificity. Think of a test that is used to 

identify a medical condition. 

 

Table lll: Comparison of sensitivity and specificity 

and diagnostic accuracy of Sonomammography and 

Mammography. 

90%

10%

Quadrant involved

upper quadrant lower quadrant

Left 
breast
64%

Right 
breast
36%

Side of breast involved
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Graph  l: ROC Curve 

 
 

4. Discussion 

42(82.4%) patients have shown true positive results and 

3(5.9%) patients have shown true negative results. 

6(11.8%) patients have shown false positive results. No 

(0%) patients have shown false negative results. 

123(82%) patients have shown true positive results.09 

(6%) patients have shown true negative results. 09(6%) 

patients have shown false positive results. 09(6%) 

patients have shown false negative results. Sensitivity of 

mammography in detecting breast cancer is 93.3% that 

is less than 100% sensitivity of sonomammography. 

Specificity of mammography in detecting breast cancer 

is 50% that is more than 33.3% specificity of 

sonomammography. Diagnostic accuracy of 

mammography and sonomammography is equal that is 

88.2%. 

Conclusion: 

In comparison to 100% sensitivity of biopsy in 

detecting breast carcinoma sonomammography is 

also 100% and mammography is 93.3%. 

Mammography is 50% specific and sonography is 

33.3% specific as compared to 100% specificity of 

biopsy for breast cancer     diagnosis. Diagnostic 

accuracy of mammography and sonography is 

88.2% than 100% accuracy of biopsy. So 

importance of mammography and sonomammography 

cannot be ignored completely. Biopsy is gold standard 

but it must be accompanied with mammography and 

sonomammography. 

Limitations:  

The study is based on a relatively small sample size of 

150 female patients. A larger sample size would provide 

more robust and generalizable results, allowing for 

better conclusions about the accuracy of mammography 

and sonomammography in breast cancer detection. 

The study appears to be cross-sectional in nature, 

providing a snapshot of the accuracy of mammography 

and sonomammography at a specific point in time. 

Longitudinal data, tracking patients over time, would 

offer insights into the effectiveness of these imaging 

modalities in detecting breast cancer at different disease 

stages. 

While biopsy is considered the gold standard for 

diagnosing breast cancer, it may not be without its 

limitations. Biopsy results can also be subject to 

interpretation and may have false negatives or false 

positives, potentially impacting the accuracy 

comparison with imaging modalities. 
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