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Abstract 
Aim: The aim of the present study was to assess sensitivity and specificity of modified triple assessment in 
diagnosis of breast lump. 
Methods: The present study was conducted in the Department of General Surgery for the period of 2 years and 
randomly selected 100 female patients with breast lump attending surgery OPD and admitted in female surgical 
ward surgical unit during the study period. 
Results: Mean age was 35.45 ± 12.78 years. Youngest patient was of 16 years of age and oldest patient was 70 
years of age. In present study the breast lump was present more on right side 56 patients as compared to left side 
44. As from present study we observed that most common size of lump was in range of >2 cm to 5 cm in 
diameter in clinical breast examination are 68 patients and in 32 patients, size of lump is more than 5 cm in 
diameter. Most of the patients who went under clinical breast examination yield that mostly the patients with 
lump in firm consistency 65 patients, 1 of them had soft and other 34 patients had hard in consistency. 80% 
patients had well circumscribed mass with regular margins followed by Density lesion with microcalcification, 
irregular margins and speculation (10%). In the study, 43% patients had Fibroadenoma, 21% patients had Ductal 
cell carcinoma and 15% patients had Fibro adenosis. In FNAC, 64% patients had Fibroadenoma, 21% patients 
had Fibroadenosis and 4% patients had cyst. The sensitivity was 90.62% and specificity was 100%, positive 
predictive value was 100%, and negative predictive value was 96.74%. P value was significant (0.000). 
Conclusion: Modified triple assessment is a very useful diagnostic tool to evaluate patients with breast lumps 
and to detect patients with breast cancers with an overall accuracy of 98%. Modified triple assessment was 
useful in diagnosing breast cancers at an earlier stage, with most of breast cancers detected at stage I or stage II 
(T1 or T2, N0 or N1, M0). It was found that triple assessment did not require hospitalization, but was performed 
on OPD basis, without any complications. 
Keywords: Modified triple assessment, Clinical examination, Mammography, Ultrasonography, Fine-needle 
aspiration 
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Introduction 

The first written evidence of breast cancer dates 
back from 3000 to 2500 BC from ancient Egypt in 
the Edwin Smith Papyrus. [1,2] There is an 
increasing incidence of breast cancer; it was 
reported to have caused over a quarter (28%) of all 
the deaths in the UK in 2017. [3] It is imperative to 
develop new approaches for the early detection of 
cancer to improve survival and to decrease the 
burden on health care professionals. [4] 

In the spectrum of symptoms related to breast 
disease, a breast lump is the most commonly 
presented symptom. It may either be a 

manifestation of benign pathologies, such as fat 
necrosis, fibroadenoma, acute or chronic breast 
abscess, or a sinister carcinoma breast. [5] 
Distinguishing between benign and malignant 
breast lesions solely by a clinical/physical 
examination is subjective and clinician dependent 
and carries a risk of uncertainty and error. Core 
biopsy is considered to be a reliable test used in the 
detection of breast cancer, however, it requires time 
and expertise and can be a painful experience. Most 
hospitals in the UK run “Rapid Access” breast 
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cancer screening clinics offering triple assessment. 
[6] 

Breast ultrasound (US) is a very important adjunct 
to mammography (MMG) in patients with 
equivocal findings. It is now widely accepted as a 
diagnostic modality for breast lesions. Using 
modern high resolution probes majority of 
carcinomas of size less than 1 cm can be identified. 
Potential advantages of breast US are non-
invasiveness, easy availability, lower cost and good 
accuracy rate for diagnosing breast masses. [7,8] 
Bassett et al found that MMG was not useful in 
assessing breast lesions in women less than 35 
years due to denser breast tissue. On the contrary, 
US was helpful in avoiding unnecessary breast 
biopsies and was recommended as the initial 
examination in younger women. [9] Triple 
assessment, as the name indicates, includes three 
modalities, physical examination, imaging 
(mammography and/or ultrasound), and biopsy 
(FNAC and core biopsy). These modalities, when 
used individually for breast cancer screening and 
diagnosis, will render less reliable results as 
compared to when used in combination. 

The accurate diagnosis and appropriate 
management of breast lumps is associated with 
anxiety and stress, both for the patients and the 
caring physician. The steps in establishing a 
diagnosis include clinical examination, 
mammogram and needle biopsy. The individual 
components of this triple assessment are not 
reliable on their own in reaching a diagnosis but 
when combined, the diagnostic accuracy is nearly 
100% and the triple test has been proposed as the 
gold standard for the diagnosis of breast lumps. 
[10-12] Patients with breast problems make up a 
major part of the patient load at a general surgical 
out-patient’s clinical. With the increasing public 
and professional awareness each year large number 
of young women are being referred to general 
surgeons with palpable breast lump. Breast 
problems can present themselves in number of 
ways like breast pain, nipple discharge, cystic 
lesions and more commonly a lump. Majority of 
them prove to be benign, but probability of the 
diagnosis of cancer not be excluded. 

The aim of the present study was to assess 
sensitivity and specificity of modified triple 
assessment in diagnosis of breast lump. 

Materials and Methods 

The present study was conducted in the Department 
of General Surgery, JLNMCH, Bhagalpur, Bihar, 
India for the period of 2 years and randomly 
selected 100 female patients with breast lump 
attending surgery OPD and admitted in female 
surgical ward surgical unit during the study period. 

Women with a breast lump or suspicious change in 
the breast texture was included in the study. A 
detailed patient’s history, focused clinical 
examination and radiological imaging 
(mammography, ultrasonography (USG)) and fine-
needle aspiration cytology (FNAC) were used as 
diagnostic tools for screening of the patients for a 
possible malignant disease at its inception (early 
stage). 

Subject and selection method 

Randomly selected 100 female patients with breast 
lump attending surgery OPD JLNMCH and 
admitted in female surgical ward surgical unit 
during the study period in JLNMCH 

Inclusion Criteria 

Female patients with palpable breast lump/lumps 
above 15 years of age attending surgery OPD and 
admitted in female surgical ward. 

Exclusion Criteria 

Exclusion criteria was as follows: male patients and 
female patients with advanced breast cancer that 
makes diagnosis obvious were excluded from the 
study, patient not willing for FNAC, lactating 
mother, radiation given to the breast, acute 
inflammatory conditions of the breast and obvious 
advanced malignancy of breast. 

Procedure methodology 

This cross sectional study has included female 
patients selected randomly, having a breast 
lump/lumps in, who attended the surgery OPD or 
were admitted in female surgical ward of general 
surgery with having complaint of breast 
lump/lumps were assessed thoroughly as per 
modified triple assessment comprised of clinical 
breast examination, sono mammography of 
bilateral breast with bilateral axilla and FNAC of 
lump after detailed explanation about the purpose 
of study, to the all enrolled patients in this study, in 
their own language and valid consent has been 
obtained with assurance of confidentiality and only 
shared for academic purpose. 

Statistical analysis 

The modified triple test (MTT) was scored as 
concordant if the elements had either all malignant 
or all benign results. It was non-concordant if the 
elements had neither all malignant nor all benign 
results. The test results were analyzed separately in 
concordant and non-concordant cases. The 
sensitivity, specificity and accuracy were calculated 
by the following formula, where TP indicates true 
positive; TN, true negative; FP, false positive; and 
FN, false negative: sensitivity = TP / (TP+FN) 
specificity = TN/ (TN+FP) accuracy=TP+TN/ 
(TP+FP+TN+FN). In nonconcordant cases, results 
of each components of triple test were analyzed 
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separately and then in combination and then above 
said parameters were calculated. In non-concordant 
cases, triple test was scored as benign or malignant, 

depending upon the result of either of the two 
elements amongst three components. 

Results

Table 1: Patient details 
Variables N% 
Mean age 35.45 ± 12.78 years 
Side affected 
Right 56 (56) 
Left 44 (44) 
Size of lump 
>2 cm-5 cm 68 (68) 
>5 cm 32 (32) 
Consistency of breast lump 
Firm 65 (65) 
Hard 1 (1) 
Soft 34 (34) 

 
Mean age was 35.45 ± 12.78 years. Youngest 
patient was of 16 years of age and oldest patient 
was 70 years of age. In present study the breast 
lump was present more on right side 56 patients as 
compared to left side 44. As from present study we 
observed that most common size of lump was in 
range of >2 cm to 5 cm in diameter in clinical 

breast examination are 68 patients and in 32 
patients, size of lump is more than 5 cm in 
diameter. Most of the patients who went under 
clinical breast examination yield that mostly the 
patients with lump in firm consistency 65 patients, 
1 of them had soft and other 34 patients had hard in 
consistency.

Table 2: Mammographic findings (n=60) 
Findings No. of patients (%) 
Well circumscribed mass with regular margins 48 (80) 
Density lesion with microcalcification 4 (6.66) 
Density lesion with irregular margins and spiculation 2 (3.34) 
Density lesion with microcalcification, irregular margins and spiculation    6 (10) 
Total 60 (100) 

80% patients had well circumscribed mass with regular margins followed by Density lesion with 
microcalcification, irregular margins and speculation (10%). 

Table 3: USG impression 
Findings No. of patients (%) 
Fibroadenoma 43 (43) 
Fibro adenosis 15 (15) 
Galactocele 3 (3) 
Traumatic fat necrosis 5 (5) 
Phyllodes 6 (6) 
Ductal cell carcinoma 21 (21) 
Lobular cell carcinoma 7 (7) 
Total 100 

In the study, 43% patients had Fibroadenoma, 21% patients had Ductal cell carcinoma and 15% patients had 
Fibro adenosis. 

Table 4: FNAC findings 
Findings No. of patients (%) 
Fibroadenoma 64 (64) 
Fibroadenosis 21 (21) 
Galactocele 5 (5) 
Solid mass 4 (4) 
Solid mass with irregular margins 2 (2) 
Cyst 4 (4) 
Total 100 

In FNAC, 64% patients had Fibroadenoma, 21% patients had Fibroadenosis and 4% patients had cyst. 

Table 5: Modified triple assessment 
Modality of triple assessment Histopathology No. of Sensiti Specifi PP NPV 
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Malignant Benign patients vity  ci ty V 
Clinical Malignant 25 00 25     
Examination Benign 5 70 75 78.32 100 100 90.78 
Total 30 70 100     
 Malignant 28 00 28     
 Benign 2 70 72 90.62 100 100 96.74 
Total 30 70 100     
 Malignant 29 00 29     
 Benign 1 70 71 96.84 100 100 98.62 
Total 30 70 100     
Modified triple Malignant 30 2 32     
assessment test Benign 00 68 68 100 97.10 3 100 
Total 30 70 100     

 
The sensitivity was 90.62% and specificity was 
100%, positive predictive value was 100%, and 
negative predictive value was 96.74%. P value was 
significant (0.000). 

Discussion 

Until a few years ago, it was generally believed that 
breast tumour should be excised and histologically 
examined to determine its nature with certainty 
because the preoperative physical assessment alone 
was associated with too much uncertainty. 
Eventually, with the advent of mammography, a 
radiological tool became available to the surgeons 
to make a pre-operative diagnosis of the breast with 
a reasonable degree of accuracy. However, it was 
the introduction of Fine needle aspiration cytology 
(FNAC) that changed the entire outlook to the 
matter. The combination of physical examination 
mammography and FNAC came to be called upon 
as the "triple test" for assessment of breast lumps 
and has now become the gold standard in the work-
up of the same. According to National Institute for 
Health and Clinical Excellence (NICE) guidelines, 
for patients with symptoms that could be caused by 
breast cancer, diagnosis is made by Modified triple 
assessment. The combination of physical 
examination, sono mammography and FNAC came 
to be called upon as the "Modified Triple Test". 
The aim of our study was to the role of modified 
triple assessment in diagnosis of breast lump and 
sensitivity and specificity of modified triple 
assessment with regards to histopathology. 
Chandak NS et al in their study they have taken 50 
patients in the age range of 11 to 70 years, with a 
mean of 38.54 years. [13] 

Mean age was 35.45 ± 12.78 years. Youngest 
patient was of 16 years of age and oldest patient 
was 70 years of age. In present study the breast 
lump was present more on right side 56 patients as 
compared to left side 44. As from present study we 
observed that most common size of lump was in 
range of >2 cm to 5 cm in diameter in clinical 
breast examination are 68 patients and in 32 
patients, size of lump is more than 5 cm in 
diameter. Most of the patients who went under 

clinical breast examination yield that mostly the 
patients with lump in firm consistency 65 patients, 
1 of them had soft and other 34 patients had hard in 
consistency. 80% patients had well circumscribed 
mass with regular margins followed by Density 
lesion with microcalcification, irregular margins 
and speculation (10%). Yang et al found a 
sensitivity, specificity and positive predictive value 
for clinical examination as 88%, 92%, 67%, 
respectively. [14] 

In the study, 43% patients had Fibroadenoma, 21% 
patients had Ductal cell carcinoma and 15% 
patients had Fibro adenosis. In FNAC, 65% 
patients had Fibroadenoma, 20% patients had 
Fibroadenosis and 6% patients had cyst. In FNAC, 
65% patients had Fibroadenoma, 20% patients had 
Fibroadenosis and 6% patients had cyst. A study 
conducted by Lod Khoda et al. reveals the 
sensitivity, specificity, positive predictive value, 
negative predictive value, and accuracy of the 
physical examination were 66.6%, 100%,100%, 
90%, and 91.6%, respectively. Various other 
studies also show the sensitivity of physical 
examination ranging from 21% to as high as 100% 
and the specificity from 50% to 97.8%. [15] Pande 
et al. in 2003 found the sensitivity, specificity, 
positive predictive value, and negative predictive 
value for ultrasound was 95%, 94.10%, 95.50%, 
and 93.75%, respectively. [16] Shetty et al 
sensitivity for a combined mammographic and 
sonographic assessment were 100%, the specificity 
was 80.1%. [17] The sensitivity was 90.62% and 
specificity was 100%, positive predictive value was 
100%, and negative predictive value was 96.74%. P 
value was significant (0.000). 

Conclusion 

Modified triple assessment is a very useful 
diagnostic tool to evaluate patients with breast 
lumps and to detect patients with breast cancers 
with an overall accuracy of 98%. Modified triple 
assessment was useful in diagnosing breast cancers 
at an earlier stage, with most of breast cancers 
detected at stage I or stage II (T1 or T2, N0 or N1, 
M0). It was found that triple assessment did not 
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require hospitalization, but was performed on OPD 
basis, without any complications. The modalities 
used are either noninvasive or minimally invasive. 
The sensitivity was 90.42% and specificity was 
100%, positive predictive value was 100%, and 
negative predictive value was 95.75%. P value was 
significant (0.000).Thus, Modified Triple 
Assessment is an easily available, cost effective, 
least invasive, rapid and patient compliant 
diagnostic tool for diagnosis of breast lump.  

References 

1. Bland KI, Beenken S, Copeland EM: The 
breast. Schwartz's Principles of Surgery. F. 
Charles Brunicardi (ed): McGraw-Hill 
Education, New York; 2005. 454-459. 

2. Iglehart JD, Kaelin CM: Diseases of the breast. 
SabistonText Book of Surgery. Courtney M. 
Townsend, R. Daniel Beauchamp, B. Mark 
Evers, Kenneth L. Mattox (ed): Elsevier Health 
Sciences, Amsterdam, Netherlands; 2004. 
1:877. 

3. Cancer Research UK. Cancer statistics for the 
UK. 2017. 

4. Ahmed I, Nazir R, Chaudhary MY, Kundi S: 
Triple assessment of breast lump. J Coll 
Physicians Surg Pak. 2007, 17:535-538. 

5. Das S: A Manual on Clinical Surgery. S Das 
Publication, Kolkata; 1996. 

6. NICE. Early and locally advanced breast 
cancer: diagnosis and treatment. 2009. 

7. Hardy JR, Powles TJ, Judson I, Heron C, 
Williams M, Cherryman G, Husband J, 
Cosgrove D, Blaszcyzyk M, Sinnett HD, 
Ashley SE. How many tests are required in the 
diagnosis of palpable breast abnormalities? 
Clinical Oncology. 1990 May 1;2(3):148-52. 

8. Tresserra F, Feu J, Grases PJ, Navarro B, 
Alegret X, Férnandez-Cid A. Assessment of 
breast cancer size: sonographic and pathologic 
correlation. Journal of clinical ultrasound. 
1999 Nov;27(9):485-91. 

9. Bassett LW, Ysrael M, Gold RH, Ysrael C. 
Usefulness of mammography and sonography 
in women less than 35 years of age. Radiology. 
1991 Sep;180(3):831-5. 

10. Dixon JM, Anderson TJ, Lamb J, Nixon SJ, 
Forrest AP. Fine needle aspiration cytology, in 
relationships to clinical examination and 
mammography in the diagnosis of a solid 
breast mass. British Journal of Surgery. 1984 
Aug;71(8):593-6. 

11. Hermansen C, Poulsen HS, Jensen J, Langfeldt 
B, Steenskov V, Frederiksen P, Jensen OM. 
Diagnostic reliability of combined physical 
examination, mammography, and fine-needle 
puncture (“triple-test”) in breast tumors: A 
prospective study. Cancer. 1987 Oct 15;60(8): 
1866-71. 

12. Hansell DM, Cooke JC, Parsons CA. The 
accuracy of mammography alone and in 
combination with clinical examination and 
cytology in the detection of breast cancer. 
Clinical radiology. 1988 Jan 1;39(2):150-3. 

13. Chandak NS, Dhande R. Evaluation of Breast 
Masses by Sonomammography and X-ray 
Mammography in Correlation with 
Histopathological Findings. Int J Recent Surg 
Med Sci. 2017;3(1):3-6. 

14. Yang WT, Mok CO, King W, Tang, Metreweli 
C. Role of high frequency ultrasonography in 
the evaluation of palpable breast masses in 
Chinese women: Alternative to 
mammography. J Ultrasound Med. 1996;15(9): 
637-44. 

15. Khoda L, Kapa B, Singh KG, Gojendra T, 
Singh LR, Sharma KL. Evaluation of modified 
triple test (clinical breast examination, 
ultrasonography, and fine-needle aspiration 
cytology) in the diagnosis of palpable breast 
lumps. Journal of Medical Society. 2015 Jan 
1;29(1):26-30. 

16. Pande AR, Lohani B, Sayami P, Pradhan S. 
Predictive value of ultrasonography in the 
diagnosis of palpable breast lump. Kathmandu 
University medical journal (KUMJ). 2003 Apr 
1;1(2):78-84. 

17. Shetty MK, Shah YP, Sharman RS. 
Prospective evaluation of the value of 
combined mammographic and Sonographic 
assessment in patients with palpable 
abnormalities. J Ultrasound Med. 2003;22(3): 
263-8.

 


