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ABSTRACT

Background: Fine needle aspiration cytology (FNAC) is usually considered as a reliable, easily performed and
inexpensive test for diagnosing palpable lesions of breasts with a high degree of accuracy. The objective of this
study was to compare the diagnostic accuracy of FNAC versus open biopsy in diagnosing carcinoma breast in
palpable breast lesions in adult female population of Khyber Pakhtunkhwa, Pakistan.

Material and Methods: This cross-sectional study was conducted at Department of Pathology, Lady Reading
Hospital, Peshawar, Pakistan from 15t January 2019 to 31t December 2019. Sixty (60) FNAC reports of palpable
adult female breast lesions in definitive categories {(C2 (benign) and C5 (malignant)} with respective open
biopsy reports were included in the study. Nine (9) FNAC reports of inconclusive categories (C1, C3 & C4) were
excluded. Age in years was a single demographic variable. The data for “presence of carcinoma breast” for both
the open biopsy and FNAC were placed in two-by-two table. Sensitivity, specificity, positive predictive value,
negative predictive value and diagnostic accuracy of FNAC were determined as percentages with confidence
intervals at 95% confidence level.

Results: The mean age of the sample was 37 = 17 (17-70, range 53) years. Out of 60 cases on open biopsy, 14
(28.33%) were confirmed as having and 46 (76.67%) as not having carcinoma breast and on FNAC, 12 (20%)
were positive and 48 (80%) were negative for carcinoma breast. Two-by-two table showed 12 true positive (TP),
46 true negative (TN), two false negative (FN) and zero false positive (FP) cases. The sensitivity of FNAC was
85.71%, specificity 100%, PPV 100%, NPV 95.83% and accuracy was 96.67%.

Conclusion: FNAC is a reliable method in diagnosing carcinoma breast in palpable breast lesions in adult female
population of Khyber Pakhtunkhwa, Pakistan.
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INTRODUCTION
Diagnostic accuracy of a test is its ability to discrim-

in the form of diagnostic accuracy such as sensitivity
and specificity, predictive values, likelihood ratios,

inate between the target condition and health. This
discriminative ability can be measured quantitatively

Corresponding Author:

Professor Dr. Mir Attaullah Khan

Department of Pathology

Gajju Khan Medical College, Swabi, Pakistan
E-mail: mirattaullah9@gmail.com

Date Submitted: 09-01-2020
Date Revised: 21-03-2020
Date Accepted: 25-03-2020

the area under the receiver operating characteristic
(ROC) curve, Youden’s index and diagnostic odds
ratio.! In this context FNAC in spite of its limitations,
has shown good results and thus has emerged as
a simple, reliable and acceptable diagnostic test in
palpable breast lumps.2

The technique of fine needle aspiration cytology
(FNAC) started to be used from the mid of nine-
teenth century by clinicians. Lebert and Kun were
the pioneers to use FNAC for diagnosing cancers.
They used needles for obtaining tissue fragments
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and cells for the diagnosis of various malignancies.

Initially few of the pathologists were using this
technique but in the current era it has become an
important test in the field of diagnostic pathology.
FNAC has taken almost one hundred years to be
applied widely after its initial use.® Triple approach
comprising clinical, radiological and pathological
evaluation has been proved as an accurate approach
for diagnosing palpable breast lumps.*

FNAC plays an important role in the diagnosis of
breast lesions. Globally as well as regionally it has
shown excellent results in terms of sensitivity, spec-
ificity, positive and negative predictive values and
accuracy while assessing breast lesions preopera-
tively. Moreover it is simple, rapid, easy to perform
and an inexpensive outpatient procedure.>® Major
goal of FNAC in breast is to differentiate between
benign and malignant lesions.*

Every year, breast cancer is diagnosed in about one
million females throughout the world.® Pakistan has
2.5 times higher incidence rate (one out of nine fe-
males) of breast carcinoma in females as compared
to other Asian countries.®'" Due to this reason every
palpable lesion of the breast is worrisome for both
the patient as well as the treating clinician. To re-
move this anxiety and to treat the lesion accurately,
an early diagnosis by FNAC is very crucial. If FNAC
is augmented by other two methods of the triple
approach i.e. radiological and clinical assessment,
the diagnosis becomes accurate and reliable and
the lesion can be managed properly.' If the three
methods in triple approach agree about the nature
of the lesion either to be benign or malignant, then
the lesion can be treated accordingly.® If the diag-
nosis by these modalities differs from one another,
then a needle biopsy or lumpectomy of the lesion is
performed and examined histologically (gold stan-
dard) for confirmation of the diagnosis.* The issue
of inadequacy in FNAC of breast can be minimized
very much if procedure and reporting of FNAC are
done by the same reporting pathologist.'*'s

The objective of this study was to compare the di-
agnostic accuracy of fine needle aspiration cytology
(FNAC) versus open biopsy in diagnosing breast
carcinoma in palpable breast lesions in adult female
population of Khyber Pakhtunkhwa, Pakistan.

MATERIALS AND METHODS

It was a record based cross-sectional study conduct-
ed at the Department of Pathology, Lady Reading
Hospital, Peshawar, Pakistan from 1t January 2019
to 31t December 2019. This hospital is the oldest
and largest tertiary care hospital of the province of
Khyber Pakhtunkhwa in north-west of Pakistan.

The sample size'® was calculated to be 60, using an

online sample size calculator,'” with expected sen-
sitivity 90%, expected specificity 90%, prevalence of

carcinoma breast 0.05% (50/ 100,000), precision (+
expected) 0.34, confidence level 95% and expected
dropout rate 0%.

Sixty nine (69) FNAC reports of palpable breast
lesions and their subsequent open biopsy reports
were available for the year 2019 in the laboratory
archive. Sixty (60) FNAC reports of palpable adult
female breast lesions in definitive categories {(C2
(benign) and C5 (malignant)} with respective open
biopsy reports were included in the study. Nine (9)
FNAC reports of inconclusive categories {C1 (in-
adequate or non-diagnostic aspirates), C3 (cellular
atypia that is probably benign), C4 (suspicious for
malignancies)} were excluded.

Age in years was a single demographic variable. We
had one group and one research variable “presence
of carcinoma breast” with two attributes of present
and absent, and two tests/ methods for comparison.
All the subjects had undergone two tests; FNAC, a
screening test and open biopsy, a gold standard
test for this one variable. The data for “presence
of carcinoma breast” for both the open biopsy and
FNAC were put up into a two-by-two contingency
table. Sensitivity, specificity, precision/ positive
predictive value, negative predictive value and
diagnostic accuracy of FNAC were determined as
percentages with estimated population parameters
as “exact” Clopper-Pearson confidence intervals (Cl)
at 95% confidence level (CL) from this table (Table 1)
by applying the following definitions and statistical
formulas'®'® using online statistical calculators.?02!

1. Sensitivity/ True Positive Rate (TPR) is the ability
of a test to correctly categorize an individual as
'diseased' = [True positive (TP)/ True positive
(TP) + False negative (FN)] x 100

2. Specificity/ True Negative Rate (TNR) is the abil-
ity of a test to correctly categorize an individual
as ‘disease-free’ = [True negative (TN) / True
negative (TN) + False positive (FP)] x 100

3. Precision/ Positive predictive value (PPV) is the
percentage of individuals with a positive test who
actually have the disease = [True positive / True
positive + False positive] x 100

4. Negative predictive value is the percentage of
individuals with a negative test who do not have
the disease = [True negative / True negative +
False negative] x 100

5. Accuracy of a test is its ability to differentiate
the patient and healthy cases correctly = [True
positive + True negative / True Positive + True
Negative + False Positive + False Negative

(Total Population)] x 100
RESULTS

A sample of 60 cases was selected. The mean
age of the sample was 37 + 17 (17-70, range 53)
years. Out of 60 cases on open biopsy, 14 (23.33%)
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Table 1: Two-by-two table for FNAC versus open biopsy for carcinoma breast in palpable breast lesions
in adult female population of Khyber Pakhtunkhwa, Pakistan (n=60)

Carcinoma breast confirmed on open biopsy (gold standard)

Total sample
Present

Total tests
Absent

Carcinoma breast on | Positive True positive (TP) =12

False positive (FP) =0 | Total positive tests =12

FNAC (screeningtest) | Negative | False negative (FN) =02

True negative (TN) =46 | Total negative tests =48

Total cases Total diseased = 14

Total non-diseased =46 Total sample =60

Table 2: Parameters of FNAC versus open biopsy for carcinoma breast in palpable breast lesions in
adult female population of Khyber Pakhtunkhwa, Pakistan (n=60)

95% CI for Population
S. No. | Characteristics of FNAC Sample Statistics (Values)
Lower Upper
1 Sensitivity % 85.71% 57.19 98.22
2 Specificity % 100% 92.29 100.00
3 Precision/ Positive predictive value (PPV) % 100% 73.53 100.00
4 Negative predictive value % 95.83% 86.44 98.81
5 Accuracy % 96.67% 88.47 99.59

were confirmed as having carcinoma breast and 46
(76.67%) were confirmed as not having carcinoma
breast. Out of 60 cases on FNAC, 12 (20%) were
positive for carcinoma breast and 48 (80%) were
negative for carcinoma breast.

The data from both the methods were put into a
two-by-two contingency table (confusion matrix). It
showed 12 true positive (TP), 46 true negative (TN),
two false negative (FN) and zero false positive (FP)
cases. (Table 1)

The diagnostic accuracy of FNAC test versus open
biopsy was measured by five parameters as sensi-
tivity, specificity, precision/ positive predictive value,
negative predictive value and accuracy by using
online statistical calculators.22' The values are giv-
en in percentage for sample and as 95% Cl for the

population. (Table 2)

DISCUSSION

Our study showed promising results in terms of
sensitivity, specificity, PPV, NPV and accuracy which
are 85.71%, 100%, 100%, 95.83% and 96.67% re-
spectively. Diagnostic accuracy of FNAC in palpable
breast lesions can be more than 99% if it is used in
combination to other two parameters (radiological
and clinical examination) of the triple approach for
evaluation of palpable breast lumps.?>2* Similarly
when diagnosed early, to be possible by FNAC, a
patient of breast cancer has more than 90% chance
of survival. Regrettably it is not the case in our set up
as here patients come for testing their breast lumps
in an advanced stage when they have become in-
curable. This late presentation is attributed to poor

socioeconomic conditions and high illiteracy level
in our country. These factors attribute to the highest
mortality rate from breast carcinoma in Pakistan as
compared to any other Asian country. Here in this
country, approximately 90,000 cases of breast cancer
are diagnosed annually with a death toll of 40,000
patients among them.*

A study conducted by Bukhari, et al.?® in Lahore,
Pakistan has shown sensitivity, specificity, accuracy,
negative predictive value, and positive predictive
value of FNAC in breast lumps to be 98%, 100%,
98%, 100%, and 97%, respectively. Another study
conducted in Telangana state of India by Sundar,
et al.? reveled sensitivity and specificity of FNAC in
comparison with histopathology of breast lesions
to be 87.5% and 97.10% respectively while positive
predictive value (PPV) and negative predictive val-
ue (NPV) were calculated to be 97.51% and 97.3%
respectively. These results correlate well with the
results of our study.

Similarly various other local and global studies have
shown sensitivity of FNAC from 83% to 97% and
specificity of 99 % to 100% in evaluation of breast
lesions.?*% The results of these studies are similar to
those of our study as sensitivity 85.71% and speci-
ficity 100% of FNAC in our study is correlated to the
sensitivity 83-97% and specificity 99-100% of FNAC
in these studies.

Similarly the diagnostic accuracy 96.7%, PPV 100%
and NPV 95.8% of our study also correlated closely
with those obtained from these studies i.e. 97-98%,
99-100% and 95-99% respectively.

In our study there was no false positive case while
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there were two false negative cases. These two
cases were reported falsely negative by an error
due to inevitable factors. These errors are not due
to malpractice. Several of them arise inherently
and made even by experienced practitioners.?
Pathologists are more susceptible to subjective
distractions and errors as compared to other medical
practitioners.?®

Although false positive diagnosis by FNAC in breast
lesions is rare, still such results are reported even
from centers of excellence like Royal Marsden
Hospital in UK, where four out of 1,104 cases were
given the diagnosis of breast carcinoma which were
proved benign by subsequent excisional biopsy
and histopathologic examination. The four benign
lesions which were falsely diagnosed as malignant
in this center were actually granulomatous mastitis,
radiation induced changes and fibroadenoma.

Similarly the French Cancer Institute of Curie has
reported 23 false positive cases by FNAC in breast
lesions in its published series of 44 years.® As far
as our study is concerned, there was no false posi-
tive case reported. It may be attributed to the small
sample size of our study or due to the reason that
both FNAC and histopathology of the lesions were
performed by the same pathologist.

There were only two (3.33%) false negative cases
in our study. Several other studies conducted by
Saleh, et al.?®, Yu, et al.®' have also shown similar
results with a false negative result rate of less than
5%. Age of both these false negative cases in our
study was in 6" decade. Both had single palpable
lumps (one measuring 3.5 cm and the other 4 cm
in maximum diameter) in their right breasts. FNAC
reports of both these cases showed hypo cellular
aspirates with scattered neutrophils and histiocytes.
Same cytologic findings were reported in studies by
Saleh, et al.® and Yu, et al.®! The diagnosis on the
basis of these findings should not have been given.
Rather repeat FNAC should have been performed.
Second opinion was also not sought due to the avail-
ability of a single histopathologist/ cytopathologist
in the department.

At this point it is worth quoting the lines written
by Stephen S. Sternberg in the preface to the first
edition of a book named Sternberg’s Diagnostic
Surgical Pathology. “We speak of the loneliness of
the long distance runner, but there may be no one
lonelier than a surgical pathologist working solo”
and “Knowing when and what one does not know
is of singular importance”.®? This highlights the im-
portance of second opinion in the cases of surgical
pathology bearing diagnostic doubt.

CONCLUSION

FNAC is a reliable method in diagnosing carcinoma
breast in palpable breast lesions in adult female
population of Khyber Pakhtunkhwa, Pakistan.
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