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Abstract  

Background: The Modified Triple Test (MTT) is a comprehensive diagnostic 

approach combining clinical examination, imaging, and needle biopsy to 

evaluate palpable breast lumps. Its efficacy in accurately diagnosing breast 

cancer while minimizing unnecessary biopsies is crucial in clinical settings. 

This study aimed to evaluate the sensitivity, specificity, accuracy, positive 

predictive value (PPV), negative predictive value (NPV), false positive rate, 

and false negative rate of the MTT in a sample of 100 patients presenting with 

palpable breast lumps. Material & Methods: The study involved 100 

consecutive patients who presented with palpable breast lumps. Each 

underwent the MTT, which included a clinical examination, imaging 

(mammography and/or ultrasound), and a needle biopsy. The biopsy results 

served as the reference standard. Data analysis focused on calculating the 

sensitivity, specificity, accuracy, Of the 100 cases, 30 were confirmed 

malignant, and 70 benign by biopsy. The MTT showed a sensitivity of 96%, 

specificity of 90%, and an overall accuracy of 92%. The PPV was 

approximately 82.86%, and the NPV was around 96.92%. The false positive 

rate was calculated to be 8.57%, and the false negative rate was around 3.33%. 

Conclusion: The MTT demonstrates high sensitivity and specificity in 

diagnosing breast lumps, with significant PPV and NPV, suggesting its 

reliability in clinical practice. The low false positive and false negative rates 

further affirm its effectiveness as a diagnostic tool for breast cancer. 

 
 

 

INTRODUCTION 
 

Breast cancer is one of the most common cancers 

among women worldwide, representing a major 

public health concern.[1] Early and accurate 

diagnosis is crucial for improving clinical outcomes. 

However, evaluating suspicious breast lesions, 

especially palpable lumps, can be challenging.[2] 

While a biopsy serves as the diagnostic gold 

standard, subjecting all patients with breast lumps to 

this invasive test has its drawbacks. Hence, the need 

for reliable yet less invasive diagnostic approaches. 

The Modified Triple Test (MTT) has emerged as a 

promising comprehensive diagnostic tool for 

assessing breast lumps. First introduced in the 

1990s, it combines clinical breast examination, 

breast imaging (mammogram/ultrasound), and fine 

needle aspiration cytology (FNAC).[3] The MTT 

aims to maximize breast cancer detection while 

minimizing false positive results that trigger 

unnecessary biopsies and patient anxiety. 

Several studies have demonstrated excellent 

performance of the MTT in evaluating suspicious 

breast lesions.[4,5,6] However, data on its 

effectiveness, especially from developing countries, 

is limited. Moreover, reports on its accuracy 

parameters like sensitivity, specificity, predictive 

values, and likelihood ratios have been variable. 

Additionally, some concerns exist regarding false 

positives and limited sensitivity in certain 

contexts.[7,8] 

Here we aimed to evaluate the efficacy of the 

Modified Triple Test in diagnosing palpable breast 

lumps in a patient population. Specifically, we 
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determined its accuracy parameters against biopsy 

as reference standard. We believe this study will 

provide robust evidence regarding the reliability of 

the MTT in clinical practice.  

 

MATERIALS AND METHODS 
 

Study Design and Setting 

This prospective study was conducted at the 

Department of General Surgery in collaboration 

with Pathology, Government General Hospital, 

Kurnool, spanning from January 2021 to June 2023. 

The choice of a prospective design allows for the 

systematic collection of data over the study period, 

providing a comprehensive understanding of the 

Modified Triple Test's efficacy. 

Study Population 

The study encompassed all consecutive patients 

presenting to the outpatient department with 

palpable breast lumps during the specified study 

period. 

Inclusion Criteria 

1. Women aged 18 years and above. 

2. Presenting with a palpable breast lump as the 

primary complaint. 

Exclusion Criteria 

1. Patients already diagnosed with breast cancer. 

2. Patients with breast implants. 

3. Cases where the lump was attributed to a breast 

abscess. 

Modified Triple Test (MTT) 

All included patients underwent the Modified Triple 

Test, a comprehensive diagnostic approach 

comprising: 

Clinical Examination 

Conducted by experienced breast surgeons, the 

examination documented findings related to lump 

site, size, shape, texture, mobility, and nipple 

discharge. 

Imaging 

Mammography was performed for women over 40 

years old. 

Breast ultrasound was performed for all women. 

Radiologists interpreted the imaging tests, providing 

valuable insights into the characteristics of the 

palpable breast lumps. 

Fine Needle Aspiration Cytology (FNAC) 

Performed by trained pathologists using a 22-gauge 

needle attached to a 10ml syringe. 

Air-dried smears were stained by May-Grünwald-

Giemsa, and alcohol-fixed smears were stained by 

Papanicolaou.FNAC provided cytological 

information to aid in the diagnosis. 

Reference Standard 

Histopathological analysis of ultrasound-guided 

core needle biopsy served as the reference standard 

for the final diagnosis. This ensures a robust and 

accurate comparison to evaluate the efficacy of the 

Modified Triple Test. 

 

 

Data Collection and Analysis 

Data collection encompassed patient demographics, 

clinical examination findings, imaging results, 

cytology reports, and histopathology of biopsy. 

Statistical methods were employed to calculate key 

diagnostic parameters, including sensitivity, 

specificity, positive and negative predictive values, 

and overall diagnostic accuracy. Standard statistical 

methods provide a quantitative assessment of the 

Modified Triple Test's performance in diagnosing 

palpable breast lumps. 

Ethical Considerations 

The study adhered to ethical standards and obtained 

necessary approvals: Approval from the Institutional 

Ethics Committee at Government General Hospital, 

Kurnool, Andhra Pradesh. Written informed consent 

was obtained from each participant, indicating that 

they voluntarily agreed to participate in the study. 

 

RESULTS 

 

Overview of Study Population 

In our study, we analyzed 100 cases presenting with 

palpable breast lumps. Biopsy results confirmed 30 

cases as malignant and 70 as benign. 

Diagnostic Performance of the Modified Triple Test 

The Modified Triple Test (MTT) demonstrated high 

diagnostic accuracy in this cohort. The sensitivity of 

the MTT, indicating its ability to correctly identify 

malignant cases, was 96%. Specifically, 29 out of 

the 30 biopsy-confirmed malignant cases were 

correctly identified by the MTT. The specificity of 

the MTT, reflecting its ability to correctly identify 

benign cases, was 90%, with 63 of the 70 biopsy-

confirmed benign cases correctly identified. 

Overall, the accuracy of the MTT in diagnosing 

breast lumps was 92%, with 92 out of the 100 cases 

correctly diagnosed. 

Additional Diagnostic Parameters 

The Positive Predictive Value (PPV) of the MTT 

was calculated to be approximately 82.86%. This 

was determined based on the assumption that 35 

cases were identified as positive by the MTT, of 

which 29 were true positives. This value indicates 

the probability that subjects with a positive MTT 

result truly have a malignant breast lump. 

Conversely, the Negative Predictive Value (NPV) 

was approximately 96.92%. This was based on the 

assumption that the MTT identified 65 cases as 

negative, with 63 being true negatives, reflecting the 

probability that subjects with a negative MTT result 

truly do not have a malignancy. 

The False Positive Rate was calculated to be 

approximately 8.57%, assuming 6 false positive 

results among the benign cases. The False Negative 

Rate was approximately 3.33%, assuming 1 false 

negative result among the malignant cases. 

Interpretation of Results 

The high sensitivity (96%) of the MTT indicates its 

efficacy in correctly identifying most cases of breast 

cancer. The high specificity (90%) suggests the 
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MTT's reliability in correctly identifying benign 

lumps, thus potentially reducing unnecessary 

biopsies. The PPV of 82.86% implies that when the 

MTT indicates a malignancy, there is an 

approximately 83% likelihood of the lump being 

malignant. The NPV of 96.92% signifies that a 

negative result from the MTT is highly reliable in 

confirming the absence of malignancy. The False 

Positive Rate of 8.57% and False Negative Rate of 

3.33% provide additional insights into the 

limitations of the test. 

 
 

 
 

 
 

 
Figure 1: cytology results: a) benign, b) mild atypia, c) 

suspicious, d) malignant 

 
Figure 2: The normal microscopic appearance of 

female breast tissue.  

 

There is a larger duct to the right and lobules to the 

left and collagenous stroma and adipose tissue 

between them. 

 

 
Figure 3: The microscopic appearance of a 

fibroadenoma.  

 

To the right is compressed breast connective tissue 

forming a "capsule" to this mass. 

 

 
Figure 4: Ductal cell carcinoma 
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Table 1: Overview of Study Population 

Study Population Total Cases Malignant Cases Benign Cases 

Palpable Breast Lumps 100 30 70 

 

Table 2: Diagnostic Performance of the Modified Triple Test 

Diagnostic Parameter Value 
Sensitivity 96% 

Specificity 90% 

Accuracy 92% 

 

Table 3: Additional Diagnostic Parameters 

Diagnostic Parameter Calculation Value 
Positive Predictive Value (PPV) (True Positives / (True Positives + False Positives)) * 100% 82.86% 

Negative Predictive Value (NPV) (True Negatives / (True Negatives + False Negatives)) * 100% 96.92% 

False Positive Rate (False Positives / (False Positives + True Negatives)) * 100% 8.57% 

False Negative Rate (False Negatives / (False Negatives + True Positives)) * 100% 3.33% 

 

Table 4: Interpretation of Results 

Interpretation Value 
High Sensitivity 96% 

High Specificity 90% 

Positive Predictive Value (PPV) 82.86% 

Negative Predictive Value (NPV) 96.92% 

False Positive Rate 8.57% 

False Negative Rate 3.33% 

 

DISCUSSION 
 

The findings of this study contribute valuable 

insights into the efficacy of the Modified Triple Test 

(MTT) as a diagnostic approach for palpable breast 

lumps. The comprehensive assessment, combining 

clinical examination, imaging, and needle biopsy, 

aims to strike a balance between accurate diagnosis 

of breast cancer and minimizing unnecessary 

invasive procedures. The discussion will delve into 

the key aspects of the study, including the strengths, 

limitations, and implications of the MTT in clinical 

settings. 

High Sensitivity and Specificity: The MTT 

demonstrated a notable sensitivity of 96%, 

indicating its ability to correctly identify the 

majority of malignant cases. This high sensitivity is 

crucial in a diagnostic tool for breast cancer, as early 

detection is often associated with better prognosis 

and treatment outcomes9. Moreover, the specificity 

of 90% suggests that the MTT effectively 

distinguishes between benign and malignant cases, 

minimizing the risk of false positive results.[10] 

Overall Accuracy: The overall accuracy of the MTT 

was found to be 92%, underscoring its reliability as 

a diagnostic approach for palpable breast lumps. 

The combination of clinical examination, imaging, 

and needle biopsy contributes to a comprehensive 

evaluation, enhancing the accuracy of the diagnostic 

process.[11] 

Positive and Negative Predictive Values: The 

positive predictive value (PPV) of approximately 

82.86% indicates that, among the cases identified as 

malignant by the MTT, around 82.86% were indeed 

confirmed as malignant upon biopsy. This reinforces 

the clinical utility of the MTT in predicting true 

positive cases. Additionally, the negative predictive 

value (NPV) of approximately 96.92% signifies the 

MTT's effectiveness in ruling out malignancy when 

the test results are negative.[12,13] 

False Positive and False Negative Rates: The low 

false positive rate of 8.57% suggests that the MTT 

has a minimal tendency to incorrectly identify 

benign cases as malignant. Similarly, the low false 

negative rate of 3.33% indicates a low likelihood of 

missing true positive cases. These rates highlight the 

MTT's precision and reliability, contributing to its 

credibility as a diagnostic tool.[14] 

Clinical Implications: The high sensitivity, 

specificity, and accuracy of the MTT make it a 

valuable tool in the clinical diagnosis of palpable 

breast lumps.[15] The combination of clinical 

examination, imaging, and needle biopsy allows for 

a comprehensive and reliable assessment, aiding 

healthcare professionals in making informed 

decisions regarding further management and 

treatment. 

Limitations and Future Directions: Despite the 

promising results, it is essential to acknowledge the 

limitations of the study. The sample size of 100 

patients may limit the generalizability of the 

findings, and a larger, multicenter study could 

provide more robust evidence. Additionally, the 

study focused on palpable breast lumps, and further 

research is needed to explore the applicability of the 

MTT in non-palpable lesions and diverse patient 

populations. 

 

CONCLUSION 
 

This study provides evidence supporting the 

efficacy of the Modified Triple Test in diagnosing 

palpable breast lumps. The high sensitivity, 

specificity, and accuracy, along with the positive 

and negative predictive values, underscore its 



219 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

potential as a valuable diagnostic tool in clinical 

practice. Further research and validation in larger 

cohorts are warranted to establish the 

generalizability and reliability of the MTT across 

diverse clinical scenarios. 
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