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Abstract:

Objective: To determine the yield, reliability and diagnostic accuracy of Breast Imaging Reporting and Data
System in evaluation of breast lesions taking histopathology as gold standard.

Design: This cross-sectional, analytical study was conducted at the Pathology and Radiology departments at
Dow University of Health Sciences, Karachi from January 2013 to December 2015.

Patients and methods: The data of the core needle biopsies of breast lesions received at the Pathology department
was reviewed. The cases which had been categorized on mammogram, according to the Breast Imaging-
Reporting and Data System (BI-RADS), were selected for the study. According to BI-RADS, categories II and III
were classified as benign and BI-RADs IV and V as malignant. The breast core biopsies were classified as benign
and malignant, according to the diagnosis.

Results: A total of 359 patients were included in the study. Females were predominant [n=355 (98.9%)] as
compared to males [n=4 (1.1%)] with age 45.80 +13.39 years [mean+SD]. There were 191 (53.2%) patients with left
sidedbreast involvement, while 168 (46.8%) patients had right sided involvement. BI-RADS system for reporting
when compared with histopathology had sensitivity of 92.38%, specificity 88.89%, positive predictive value
99.37%, negative predictive value 38.10%and diagnostic accuracy92.20%.

Conclusion:

The findings of this study report a high diagnostic accuracy of BI-RADS in the diagnosis of breast carcinoma;
however, based on low negative predictive value we recommend training of radiologists reporting the
mammogram, regular reviewing of discordant cases by histopathologist and radiologist, and early follow up in
all such patients
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Introduction of more than 20% since 2008. Mortality is 14% of total
mortality rate; breast cancer is the most frequent cause
of cancer death in women and is the highest in less
developed countries.'Pakistan lacks a national cancer
registry, and according to the latest data published,

Breast cancer is the commonest of all cancers in
females world-wide and an estimated 1.7 million new
breast cancer cases were diagnosed in 2012.1Sharp rise
in breast cancer incidence was noted, with an increase

breast cancer is the top most cancer in the females in
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Government of Pakistan, the
population at risk. 56

Core needle biopsy (CNB) of a suspicious breast lesion
is a safe and effective tool for diagnosis, grading of
breast cancers and immuno-histochemical studies.
Trucut biopsies can be performed percutaneously or
under the guidance of U/S or MRI. Neo-adjuvant
chemotherapy can be started in patients after trucut
biopsy evaluation without the need for an excisional
biopsy or mastectomy.”Breast Imaging Reporting and
Data System (BI-RADS) was recommended by
American College of Radiology (ACR) in 1993, to
maintain a standardized approach in the reporting of
breast cancers, since then it is routinely used in
categorization of breast lesions on mammography,
ultrasonography (U/S) and Magnetic Resonance
Imaging (MRI). According to the ACR BI-RADS Atlas
2013, breast lesions are categorized into seven BI-RAD
Assessment categories (0-6).8BI-RADS

Category 0: Incomplete examination.

Category 1: Negative, 0% likelihood of malignancy,
routine mammographic screening.

Category 2: Benign, 0% likelihood of malignancy,
routine mammographic screening.

Category 3: benign lesion, <2% likelihood of
malignancy, six month follow-up recommended.
Category 4: Suspicious> 2% but less than 95% chances
of malignancy; further classified into 4a,4b and 4c with
increasing suspicion for malignancy; tissue diagnosis
recommended.

Category 5: Highly suggestive of malignancy, tissue
diagnosis recommended.

Category 6: Diagnosed case of breast cancer.

As the awareness about breast cancer is increasing,
mammogram is routinely performed as screening tool
at our tertiary care center, and breast surgeons prefer
it due to its low cost and high yield reported in
literature® However, ~we routinely observe
discordance in pathology and radiology reports of
some cases of breast screening in our practice.
Therefore, we conducted this study to know our
limitations and strengths. The aim of this study was to
determine the yield (sensitivity, specificity), reliability
(positive predictive value, negative predictive value)
and accuracy of the BI-RADS reporting system in
evaluation of breast lesions taking histopathology as
gold standard.

are existing for

Methods

This was a cross-sectional and comparative study,
conducted at the Pathology and Radiology
departments at Dow University of Health Sciences.
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Three years” data of trucut biopsies of breast lesions,
from January 2013 till December 2015, reported at the
Pathology department of our tertiary care hospital,
was analyzed.The cases which had been categorized
on mammogram, according to the Breast Imaging-
Reporting and Data System (BI-RADS), were included
in the study. Patients with inadequate samples,
biopsies which had not been categorized on
mammogram, borderline categories including
papillary neoplasms and Phyllodes tumors which
could not be classified as benign or malignant on core
biopsy were excluded.

According to BI-RADS, categories II and III were
classified as benign and BI-RADS IV and V as
malignant. The breast core biopsies were classified as
benign and malignant, according to the
histopathological features observed by consultant with
fellowship in histopathology. The variables recorded
were the age of the patient, BI-RADS category
assigned to the lesions and the histopathological
diagnosis of the breast lesions. The diagnosed cases
were categorized into benign and malignant. We
calculated the frequencies of BI-RADS categories and
correlated these with the benign and malignant
histopathological diagnosis. Statistical Package for
Social Sciences (SPSS) version 16 software was used
for data entry and analyses. Mean and standard
deviation was calculated for age of the patient.
Frequency and percentages were calculated for
gender, marital status, site of involvement, BI-RADS
categories on mammogram, and benign/ malignant
on histopathology. Measures of yield (sensitivity,
specificity), reliability (positive predictive value, and
negative predictive value) and accuracy were
measured by 2x2 tables.

Results

We included 359 patients and mean age of the patients
was 45.80 £13.39 years. Female preponderance was
found [n=355 (98.9%)] as compared to males [n=4
(1.1%)]. Majority [n=321 (89.4%)] patients were
married. There were 191 (53.2%) patients with left side
involvement while 168 (46.8%) patients had right side
involvement.

Findings of the BI-RADS showed that radiologically
benign cases (BI-RADS II, n=12, 3.3% & BI-RADS III,
n=30, 8.4%) were observed in 42 (11.7%) while
radiologically =~ malignant cases (BI-RADS 1V,
n=153,42.6% & BI-RADS V, n=164, 45.7%) were
observed in 317 (88.3%) patients.
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Findings of histopathology showed that benign cases
were observed in 18 (5%) patients while malignant
cases were found in 341 (95%) patients.

Diagnostic accuracy of BI-RADS showed that
sensitivity of this reporting system for detection of
malignancy was92.38%, specificity was 88.89%,
positive predictive value was 99.37%, negative
predictive value was38.10% and overall diagnostic
accuracy was 92.20%. Table 1. Overall, NPV was low
in our study i.e. if a radiologist reports a lesion as
benign, the chance of it being benign on
histopathology is 38.1% and in 62.9% it would turn out
to be malignant.

Further stratification was done on the basis of age and
marital status and the results are shown in Table 2.

Table 1: Diagnostic accuracy of BI-RADS taking histopathology as
gold standard (n=359)

Histopathology
Malignant Benign | Total
Malignant 315 2 317
BI-RADS | Benign 26 16 42
Total 341 18 359

Sensitivity: 92.38%

Specificity: 88.89%

Positive predictive value: 99.37%

Negative predictive value: 38.10%

Diagnostic accuracy: 92.20%

Table 2: Diagnostic accuracy of BI-RADS with respect to baseline characteristics taking histopathology as gold

standard (n=359)

Age <45 years (n=196) Age >45 years (n=163)

Married (n=321)

Unmarried (n=38)

Histopathology Histopathology BI-RADS Histopathology Histopathology
BI-RADS BI-RADS BI-RADS

Malignant |Benign |Total Malignant [Benign |Total Malignant |Benign Total Malignant | Benign | Total
Malignant 163 1 164 |Malignant (152 1 153 Malignant 291 2 293 Malignant |24 0 24
Benign 19 13 32 Benign 7 3 10 Benign 22 6 28 Benign 4 10 14
Total 182 14 196 |Total 159 4 163 Total 313 8 321 Total 28 10 38

Sensitivity: 89.56% Sensitivity: 95.6%

Sensitivity: 92.97%

Sensitivity: 85.71%

Specificity: 92.85% Specificity: 75%

Specificity: 75%

Specificity: 100%

Positive predictive value: 99.39% Positive predictive value: 99.35%

Positive predictive value: 99.32%

Positive predictive value: 100%

Negative predictive value: 40.62% Negative predictive value: 30%

Negative predictive value: 21.43%

Negative predictive value: 71.43%

Note: Gender stratification showed that all 4 males were diagnosed malignant on both BI-RADS and histopathology

Our results confirm that BI-RADS scoring system for
radiological evaluation of breast lesions is a
predictable and pragmatic tool for reporting and
managing breast lesions; however, the low NPV needs
further evaluation and elaboration since this would
lead to missed diagnosis of breast cancer and
presentation of such patients at advanced stage.

The mean age of our patients was 46 years which is
comparable to a study from Shaukat Khanam Hospital
reporting an earlier age of breast cancer in Pakistan,
compared to 54 years in American and 64 years in
European populations.1?

The sensitivity of BI-RADS in our results was 92.38%,
specificity was 88.89%, PPV was 99.37%, NPV 38.10%
and accuracy was 9220 %. According to a meta-
analysis performed in 1998 the sensitivity of
mammography ranged from 83 to 95% and specificity
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from 93 to 99%.°Most of the latest international studies
have shown a chronological increment in the
predictive value of BI-RADS. These studies have
reported a positive predictive value of BI-RADS
category 5 to be in the range of 54-92%.11130One of
these studies reported a sensitivity of mammogram to
be 90% but specificity to be 19%,PPV of 4% for BI-
RADS 3, 15% for category 4 and 75% for category 5
respectively; recommended that BIRADS 3 lesions
with microcalcifications should be biopsied, due to
association of microcalcifications with malignancy.
Another study showed a positive predictive value
for categories 3, 4A, 4B, 4C and 5 were, respectively,
3.4%,10.3%, 11.3%, 36% and 91.7% and an overall PPV
of 24.8 % for non-palpable breast lesions.

A study from Singapore showed that as Asian women
have dense breasts and a low sensitivity of




Int.j.pathol.2018;16(3)106-111

mammogram was noted and they recommended
Ultrasound to be a better modality for diagnostic
purpose in their population. They found PPV of
mammogram BI-RADS 4 to be 27% and of BI-RADS 5
to be 84%.15

A study showed diagnostic accuracy of mammogram
in the range of 62-75% for differentiation of benign
and malignant lesions according to BI-RADS
classification; and reported inter-observer disparity in
the  analysis of  calcification and  mass
margins.’®Another study has correlated morphological
features of breast cancers with the mammographic
appearance showing that microcalcifications are
mostly associated with ductal carcinoma in situ, while
mammographic mass and larger size correlated with
invasive carcinoma.l”

A number of studies have been performed in Pakistan
to assess the sensitivity and accuracy of BI-RADS
reporting system. The sensitivity of BI-RADS
mammogram is reported ranging from 36% to
88%,specificity ranges from 73% to 100%, PPV 64 to
100%, NPV 33 to 93% and diagnostic accuracy 88-
90%.18-20ur findings are comparable to these studies.
A study showed sensitivity and specificity of
mammogram to be 80% and 73% respectively, and
compared it to that of Ultrasound and concluded that
mammogram had lower diagnostic accuracy
compared to Ultrasound; however, this study used
Fine needle aspiration cytology (FNAC) for diagnostic
confirmation instead of core needle biopsy, which may
have contributed to low accuracy.? Another study
compared the sensitivity of mammogram (88%) to that
of Ultrasound (91%) and found that 85% of times the
two reports were concurrent with each other.Error!
Bookmark not defined. A study from India reports
the sensitivity, specificity and accuracy of BI-RADS to
be around 88%.2

In our study four out of 359 patients were male,
concordant with 1% of the reported incidence in males
for all breast cancers.»This study from Turkey reports
sensitivity of mammogram to be 69%, PPV of 53% and
accuracy of84% in male breasts, our study showed that
all males were accurately reported as malignant on
radiology; however, our sample size was much
smaller. 2+

Mammogram has been shown to more effective in
patients over 40 years who have less dense breasts;
Error! Bookmark not defined. in our study sensitivity
of mammogram increased in patients over 45 years.

A number of factors can affect the reporting of BI-
RADS and these include the expertise of the
performing radiologist, his understanding of BI-RADS
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categories, the method, ultrasound or mammography,
used for evaluation of the patient and technical aspects
of the procedureError! Bookmark not defined.
However, correlation between Pathology and
Radiology remains the cornerstone for the treatment of
patients in a hospital setting and participation in
multi-disciplinary meetings has shown to reduce the
false positive and negative reports, thus improving
patient care.®Latest studies support an integrated
reporting system for the two diagnostic disciplines,
thus reducing the false positive and false negative
cases and improving the diagnostic accuracy of the
reporting system as a whole.2¢

Our study did not evaluate the PPV of individual BI-
RADS categories, which is a limitation of this study.
Another limitation of this study was non availability
of mammograms for reevaluation by a single trained
radiologist to enhance information validity. Therefore,
our reliance on the available reports of mammograms
has led to reduction in NPV and specificity. We have
compared histopathology of core biopsies rather than
FNAC, which has increased the sensitivity and PPV as
compared to other studies.

Based on low negative predictive value we
recommend; 1) training of specific radiologists
reporting the mammogram, 2) regular reviewing of
discordant cases by histopathologist in conjunction
with radiologists specialized in women imaging, and
3) early mandatory follow up in patients with BI-
RADS II and 1III in order to avoid a delay in diagnosis
keeping in view limitations of our circumstances.

Conclusion:
The findings of this study report a high yield, PPV and
diagnostic accuracy of BIRADS in the diagnosis of
breast carcinoma.
Acknowledgement:
Omair Adil of Radiology Department and Dr. Ghulam
Murtaza.
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