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A B S T R A C T  
Objective: To determine the diagnostic accuracy of mammography in 
detecting breast cancer by mass screening of populations keeping 
histopathology as the gold standard. 
Study Design: Cross sectional validation study 
Place and Duration of Study: Department of Radiology, PIMS, SZABMU, 
Islamabad for 3 months from December 2015 to February 2016.  
Materials & Methods: The study encompassed 210 mammograms of 
females aged between 40 and 75 years. The patients were referred 
from the Islamabad Capital Territory to PIMS, General Surgery 
Department. BIRADS score of IV to VI was set as positive diagnosis of 
breast cancer cases. The patients were confirmed according to 
histopathology report.  
Results: Of the 210 study cases, there were 32 (15.2%) patients 
having BIRAD Score of 0, 24 (11.4%) BIRADS-1, 50 (23.8%) 
BIRADS-II, 58 (27.6%) BIRADS-III, 35 (16.6%) BIRADS-IV, 9 
(4.2%) BIRADS-V, and 2 (0.9%) patients had BIRADS-VI. According 
to histopathology, out of 58 BIRADS-III cases 5 (8.6%) were 
malignant, 24 (68.5%) of the 35 BIRADS-IV cases were malignant, 
all 9 (100.0%) of the BIRAD-V were malignant and all 2 (100.0%) 
of the BIRAD-VI cases were found malignant on histopathology.  
Conclusion: The results prove that the majority of the radiologically 
reported BIRAD IV, V and VI lesions are malignant as per 
histopathology. Moreover, keeping in view the health facilities in the rural 
sections of Pakistan, mammography is a useful tool for early detection 
of breast cancer.  
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Introduction 
 

Pakistan has one of the highest rates of breast cancer in 
Asia1, with one out of eight women likely to suffer from 
breast cancer. Of the 90,000 cases diagnosed there are 

40,000 deaths every year. It is crucial that diagnosis is 
done at an early stage so that curative procedures can be 
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undertaken without delay as it remains is a constant life 
threatening condition.2  
Mammography is an x-ray of the breast with low 
radiation which enables for early detection of any breast 
lumps before they are palpable and is the only screening 
test proven to reduce mortality3. It has been suggested 
that effective use of screening programs is an efficient 
method for reducing early death due to breast cancer4 and 
screening mammography reduces the rate of death from 
breast cancer among women who are 40 years of age or 
older.5 
The American Cancer society recommends that women 
should undergo regular screening mammography at age 
45 years.6 Moreover, the NHS Breast Screening Program 
invites women aged 50-70 for breast screening every 3 
years, however they are currently of extending the 
program to women aged 47-73.7 
The Federal Breast Cancer Program started for the first 
time in the capital for early detection of breast cancer 
through mass screening. The aims of the program are to 
create awareness amongst the masses and to go to the 
grassroots level and promote early detection. Women 
over 45 years of age are brought in from the rural areas of 
the capital territory for mammography in order for early 
detection of breast cancer. The patients usually present 
with complaints of a lump in the breast, at times with 
bloody secretions for the nipple, peau de orange, nipple 
inversion, skin thickening and auxiliary lymph node. All 
such patients should have their clinical checkup, followed 
by a mammogram for all over 45 years of age. For those 
with a family history, mammography can be done at 40 
years of age. Younger patients need to undergo a clinical 
examination with an ultrasound. All BIRAD IV and V 
masses need to undergo true cut biopsies, either under 
ultrasound or stereotactic guidance. This study was aimed 
to determine the diagnostic accuracy of BIRAD 
mammography in detecting breast cancer keeping 
histopathology as gold standard.  

Materials and Methods 
The study was carried out over a period of 3 months, 
from September 2016, to November 2016 under the 
Department of Radiology, PIMS, SZABMU, Islamabad. 
A sample of 210 women was enrolled in the study. 
Nearly all patients presented with lumps of the breast and 
their mammograms were done.  
The equipment used was Toshiba mammography 
machine and histologic computed tomography machine 
with contrast enhanced tomography facilities. For those 
with BIRADS-IV and BIRADS-V lesions biopsies were 

undertaken, whereas for those with BIRADS-III lesions, 
the clinician recommended those patients with a family 
history for biopsy. A cut off of BIRAD IV or above was 
considered as positive case of breast cancer, which was 
confirmed by histopathology. Ultrasound guided biopsy 
was done for diagnostic purposes using stereotactic 
biopsy facilities. 
Data was managed and analyzed in SPSS version 11.0. 
The study outcome was measured in terms of diagnostic 
accuracy of mammography using BIRADS in detecting 
breast cancer keeping histopathology as gold standard. 
The categorical variables were measured as frequency 
and percentages. The sensitivity, specificity, PPV and 
NPV were measured using 2x2 table according to the 
standard formulae for calculating diagnostic accuracy 
parameters.  
Birads Classification Criteria 

 

Results  
In this study most of the patients 115 (54.7%) were 
between 40 and 50 years of age followed by 54 (25.7%) 
between 50 and 60 years. Further details can be viewed in 
table I.  
Out of the 210 mammograms, 32 (15.2%) had BIRAD 
score of 0, 24 (11.4%) were BIRADS-1, 50 (23.8%) were 
BIRADS-II, 58 (27.6%) were BIRADS-III, 35 (16.6%) 
were BIRADS-IV, 09 (4.2%) were BIRADS-V and 2 
(0.9%) were BIRADS-VI. Of the 210 mammographies 
there were 42 (20.0%) positive biopsies. Individually, out 
of 58 BIRADS-III cases 5 (8.6%) were found malignant, 
moreover, 24 (68.5%) of the 35 BIRADS-IV cases were 
malignant, all 9 (100.0%) of the BIRAD-V were 
malignant and all 2 (100.0%) of the BIRAD-VI cases 
were found malignant (Table II).  
The diagnostic accuracy of BIRADS (IV - VI) was 
measured and very high sensitivity and specificity was 
found 88.0% and 93.4% respectively. Similarly, the PPV 
and NPV was 77.1% and 96.9% respectively. The overall 
diagnostic accuracy of BIRADS was 92.3% in the study. 
In the study, the individual sensitivity and specificity of 
BIRADS V (99.9% and 83.5%) and BIRADS VI (99.9% 

BIRADS Scale Interpretation 
 0 Incomplete 
 I Negative 
 II Benign 
 III Probably Benign 
 IV Suspicious Abnormality 
 V Highly Suspicious Abnormality 
 VI Biopsy-proven malignancy  
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and 80.7%) was found to be very high respectively. 
(Tables III & IV) 
 
Table I: Age of study patients (n=210) 

 Number of 
cases 

%age 

40-50 115 54.7% 

50-60 54 25.7% 

60-70 26 12.3% 

70 and above 15 7.1% 

 
Table II: Distribution of cases according to BIRAD Score in 
the study (n=210) 

 Number of 
cases 

%age Positive 
histopathology n 

(%) 
BIRADS-0 32 15.2% - 
BIRADS-1 24 11.4% - 
BIRADS-II 50 23.8% - 
BIRAD-III 58 27.6% 5 (8.6%) 
BIRADS-IV 35 16.6% 24 (68.5%) 
BIRADS-V 09 4.2% 9 (100.0%) 
BIRADS-VI 02 0.9% 2 (100.0%) 

 

 

Figure I: Breakdown of Histopathology findings (n=210)  

Table III: Diagnostic accuracy of mammography (BIRADS 
IV-VI) in detecting breast cancer using histopathology as 
gold standard (n=210) 

 Value (%) 
Sensitivity 88.0% 
Specificity 93.4% 
PPV 77.1% 
NPV 96.9% 
Diagnostic accuracy 92.3% 

 
 
 

Table IV: Sensitivity and specificity of individual BIRAD 
scores in detecting breast cancer using histopathology as 
gold standard (n=210) 

 Value (%) 

BIRAD-III 
   Sensitivity 13.5% 
   Specificity 68.4% 
BIRADS-IV 
   Sensitivity 57.1% 
   Specificity 93.8% 
BIRADS-V 
  Sensitivity 99.9% 
  Specificity 83.5% 
BIRADS-VI  
  Sensitivity 99.9% 
  Specificity 80.7% 

 

Discussion 
The present study validates the previous reports on the 
diagnostic accuracy of mammography in detecting breast 
cancer. Mammography is an easy to perform, low cost 
technique by which breast cancer can be detected. For 
early detection of breast cancer, it is the modality of 
choice as it is the only evidence based early detection 
method.8 Thus, this can be used for early screening. 
Whilst the incidence of breast cancer is higher in high 
income countries, mortality due to breast cancer is higher 
in low and middle income countries due to lack of timely 
detection and treatment.9  
The current study found out a very high sensitivity 
(88.0%) and specificity (93.4%) of BIRADS in the 
diagnosis of breast cancer. Many previous investigators 
also found out a similar value. Arsalan F et al reported 
from Karachi a high sensitivity and specificity of 
BIRADS (87.2% and 100.0%).10 Another local study by 
Qureshi SA also highlighted the importance of BIRADS 
with high accuracy in terms of sensitivity and specificity 
of the test.11 Chan et al from Hong Kong also witnessed a 
similar trend of sensitivity and specificity in their study.12 
This comparable evidence by previous investigators 
highlights the importance of BIRADS mammography in 
the detection of breast cancer.  
There is a need of continued medical education regarding 
mammographic interpretation examination. This can be 
done by using better educational tools to communicate 
BIRADS terms or development of more effective criteria. 
In this regard the American College of Radiology has 
recently released an updated edition of BI-RADS which 
includes mammographic illustrations of breast findings.13 
This teaching devise may improve understanding of 
radiologists to improve their skills about BI-RADS terms 

42 (20%)

168 
(80%)

Positive Negative
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and also warrants testing so that the variability in 
mammographic interpretation can be decreased.  
A mammography can also be taken to the masses by 
installing machines in mobile vans and taking them to 
different far flung areas. There are other modalities for 
detection, like MRI, but they are not cost effective and 
can only be utilized in specialized centers. Ultrasound is 
another modality, however, it is operator dependent and 
takes time, therefore, they cannot be used for screening 
purposes. The mammography machines also have 
facilities of stereotactic biopsies which not only enable 
detection of masses of histopathologies can also be done. 
Different trials have demonstrated the efficacy of 
mammography.11-13 Though some studies feel that there 
are disadvantages of exposure to radiation during 
mammography and are questioning the use of 
mammography versus the radiation exposure to patient 
however in the prevailing circumstances in a country 
where people do not have the awareness or access to 
health facilities so a mass screening program is of 
fundamental importance and in case of breast cancer 
mammography is the tool to address this issue.  
The current study has many advantages; firstly this is one 
of the first trials done in the local settings. Secondly, a 
reasonable sample of women was selected. Thirdly a 
detailed assessment regarding diagnostic accuracy of 
BIRAD mammography was taken in to account along 
with patient characteristics.   

Conclusion 
Based on the study results it is concluded that that 
the diagnostic accuracy of mammography in 
detecting breast cancers is very good, specially, the 
BIRADS- 4 and BIRADS-5 lesions. Regarding 
BIRADS- 3 lesions accuracy could be improved as 
some lesions proved to be malignant, however, it 
depends on the experience of investigators. A 
shorter term follow up should be recommended for 
BIRAD 2 lesions. The current study proves that 
mammography is a good modality for proving 

breast cancer especially where there is lack of 
access and affordability.  
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