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Abstract

Introduction: FNAC is an essential part of the triple assessment method of preoperative evaluation of breast lumps or masses. So the aim
of our present study is evaluation of the accuracy and effectiveness of FNAC for classification of breast lumps in our institute.

Materials and Methods: The present retrospective study was conducted at the Department of Pathology, GMERS Medical College &
Hospital-Junagadh (Gujarat, India) from January 2017 to December 2018. Specific inclusion and exclusion criteria were used in order to
select the cases for the present study. Necessary and relevant data was statistically evaluated in terms of sensitivity, specificity, PPV, NPV,
FPR, FNR and overall diagnostic accuracy. Kappa statistics and Chi-square tests were applied for further statistical significance.

Results: Out of 215 cases of breast lumps that underwent FNAC, a total number of 145 cases were evaluated and classified into five
categories from unsatisfactory (C1) to Malignant (C5). Sensitivity, specificity, PPV, NPV, FPR, FNR and overall diagnostic accuracy were
90.90%, 98.68%, 1.37%, 9.09%, 96.77%, 96.15% & 96.33% respectively.

Conclusion: On the basis of FNAC reports, we can classify breast lesions into various categories from C1 to C5 and these cytological

categories show a statistically significant correlation with final diagnoses given in subsequent histopathology reports.
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Introduction

A palpable Lump or Mass is the commonest mode of
presentation of various diseases of the breast and
preoperative evaluation remains always essential as a part of
their management.? This preoperative evaluation or
assessment includes combination of clinical assessment,
radiological imaging and a tissue sample taken for either
cytological or histological analysis, the so-called triple
assessment.® As a part of this triple assessment, Fine
Needle Aspiration Cytology (FNAC) remains always useful
and beneficiary for the patients because of a lot of
advantages like high accuracy, cheap, fast, out-patient
procedure reducing pressure on theatre load, high
acceptability, and low complication rate.*

According to FNAC reports, breast lumps or masses
can be classified into 5 categories based on the National
Health Services Breast Screening Programme (NHSBSP) of
Britain® Such classification becomes helpful in further
management of the patient and the diagnostic categories
with  their  corresponding  numerical codes are:
Inadequate/insufficient (C1); Benign (C2);
Atypical/indeterminate (C3); Suspicious of malignancy (C4)
and Malignant (C5). The aim of our present study is
evaluation of the accuracy and effectiveness of this FNAC
based categorization or classification of breast lumps in our
institute.

Material and Methods

The present retrospective study was conducted at
Department of Pathology, GMERS Medical College &
Hospital, Junagadh, Gujarat, India. Duration of the study
was two years from January 2017 to December 2018. For
statistical analysis, data was collected from cytology &
histopathology laboratory registers with some inclusion &
exclusion criteria mentioned below:

Inclusion criteria:

1. All female patients of different age groups who
presented with a palpable breast lump or mass but with
unknown primary diagnosis

2. Patients who underwent both FNAC at OPD basis &
subsequent post-operative histopathological evaluation.

Exclusion criteria:

1. Patients who underwent FNAC but did not undergo

subsequent histopathological diagnosis.

Patients with recurrent malignancy.

Patients with history of past or current chemotherapy or

any other forms of treatment.

4. Male patients with benign or malignant breast lesions.

2.
3.

Data was evaluated in terms of sensitivity, specificity,
positive & negative predictive values, false positive rate,
false negative rate and overall diagnostic accuracy. Results
were presented in frequency tables & cross tabulations. For
statistical evaluation, we utilized the Statistical Package for
Social Sciences (SPSS) version 17.0. (SPSS Inc. Released
in 2008; SPSS Statistics for Windows, Version 17.0.
Chicago, USA).For statistical significance, we utilized the
Chi-square (%) test © and the Kappa Statistics” both.

Result

During last two years (2017 & 2018), a total number of
600 patients were undergone the procedure of FNAC for
various lesions & out of them, 215 patients were females
who presented with a palpable lump or mass in the breast
but having no known primary diagnosis. Left sided lumps or
lesions were more common or more in number (60.00%)
than right sided ones (40.00%). The commonest location
was upper & outer quadrant of breast (49.30%) & next
common location was sub-areolar region of breast (16.28%).
Less common locations were upper & inner quadrant
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(16.28%), lower & outer quadrant (11.16%) as well as lower
& inner quadrant (6.98%) respectively.

Out of 215 cases, only 145 were undergone subsequent
post-operative histopathological evaluation, so we included
only these cases for further statistical analysis & evaluation.
A total number of 70 patients defaulted from post-operative
evaluation because of one reason or another so default rate
was 32.56%. Out of 145 cases, 31 were unequivocally
malignant (C5) while 78 were benign (C2) i.e. negative for
malignant cells. Five cases were benign lesions but having

nuclear atypia (C3) while eight cases were suspicious for
malignancy (C4). Total 23 FNAC smears were
unsatisfactory or inadequate for evaluation (C1) giving
unsatisfactory rate of 15.85%.

Age wise distribution of 215 patients, comparative
evaluation of cytology reports (categories) of 145 patients
and diagnostic validities of FNAC procedure & reports after
exclusion of unsatisfactory, atypical & suspicious smears
are mentioned below in table no. 1, 2 and 3 respectively.

Table 1: Age wise distribution of patients or cases presented with breast masses (n=215)
. Cytological Category Codes

Age Group in years Cly gz c3 g 2 1 C5 Total
11-20 01 26 | -- - - 27
21-30 08 51 | -- - - 59
31-40 09 37 | 02 - - 48
41-50 04 27 | 02 06 13 52
51-60 - 05 | 01 01 09 16
61-70 01 02 | -- 01 04 08
71-80 - - - - 05 05
Total 23 | 148 | 05 08 31 | 215

Table 2: Comparative evaluation of cytology reports (categories) of patients with their subsequent histopathological

diagnosis (n=145)

Histopathological Diagnosis

Cytological Category and Code Benign | Malignant | Total
Insufficient/Unsatisfactory C1 12 11 23
Benign C2 75 03 78
Atypical C3 03 02 05
Suspicious for Malignancy C4 02 06 08
Malignant C5 01 30 31
Total 93 52 145

Table 3: Diagnostic validities of FNAC* procedure & reports after exclusion of unsatisfactory, atypical & suspicious

smears (n=109)

Diagnostic Validity Formula Value in Percentage
Sensitivity TP/(TP+FN) 90.90
Specificity TN/(FP+TN) 98.68
False Positive Rate FP/(FP+TN) 1.37
False Negative Rate FN/(FN+TP) 9.09
Positive Predictive Value (PPV) TP/(TP+FP) 96.77
Negative Predictive Value (NPV) TN/(TN+FN) 96.15
Overall Diagnostic Accuracy TP+TN/(TP+TN+FP+FN) 96.33
*FNAC = Fine Needle Aspiration Cytology,

TP =True Positive, FP = False Positive
TN = True Negative, FN = False Negative

Results mentioned above, show a significant correlation
between cytology & histopathology reports in cases of both
benign (C2) & malignant (C5) breast lesions. Concordance
rates for both benign (C2) & malignant (C5) categories are
96.15% and 96.77% respectively. Kappa value (k) for C2 or
benign category is 0.912. SE (k) is 0.043 & 95% confidence
interval is 0.828-0.996. These statistical values show almost
perfect agreement between cytology & histopathology

reports for benign lesions. Similar results are obtained for
C5 or malignant category also. Total (x?) value for both
categories is 90.766 & corrected (xz) value (after Yate’s
correction) is 86.402. These both values are quite higher
with Probability value (P) of less than 0.001. Both Kappa
() as well as Chi-square (y°) tests show statistically
significant relationship between cytology & histopathology
reports in case of both benign & malignant lesions.
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Fig. 1: Cytomorphology of benign breésf lesions (H &
and [1b] benign lesion with nuclear atypia (C3)
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Fig. 2: Cytomorphology of malignant breast lesions (H & E, 100x), 2a] cells are cohesive and having mild to moderate
anisonucleosis (suspicious for malignancy or C4) and 2b] quite dis-cohesive cells with marked anisonucleosis leading

to diagnosis of malignancy (C5)

Fig. 1 shows cytomorphological features of benign
breast lesions without nuclear atypia (C2) and with nuclear
atypia (C3) while figure 2 shows cytomorphological
features of malignant breast lesions, both suspicious (C4)
and confirmed (C5). These features are quite subjective and
overlapping in nature. Sometimes it becomes difficult to
differentiate between C3 and C4 categories while C2 and C5
categories are easier to diagnose and correlate better with
their subsequent histopathological diagnosis. Lesions
belonging to C3 and C4 categories are better known as Grey
Zone Lesions, as they are difficult to diagnose because of
inter-observer variation.

Discussion

In our present study, we included women of all age
groups who presented with breast lumps or masses but
having no any previous diagnosis. Benign lesions were
commonly found among women belonging to age groups of
21-30 years and 31-40 years. Suspicious or Confirmed cases
of malignancy were commonly found among age groups of
41-50 years and 51-60 years. Similar results were obtained
in other studies like those done by Veena Kumari L et al.?
Left sided breast lesions (60%) were more common than

right sided ones (40%) and upper & outer quadrant was the
commonest location (49.30% cases). In a similar study done
by Kosthi A et al,® left sided breast lesions were found in
50.66% cases while right sided lesions were found in
40.87% cases. Rests of 8.47% cases were presented as
bilateral lesions. Upper & outer quadrant was the
commonest location (56.88% cases). Among other similar
studies like those done by Waghmare RS et al,” by Zuk JA
et al’® and by Rocha PD et al,** upper & outer quadrant was
the commonest topographical location for breast lumps and
results were 42.54%, 42.20% & 45.20% respectively. So it
is now obvious that age-wise distribution, site &
topographical location of various breast lesions (both benign
& malignant) remain more or less similar everywhere.

In this study, majority of the cases belong to C2 or
benign category (53.78%) followed by those belonging to
C5 or malignant category (21.37%). Study done by Veena
Kumari L et al’> shows 75.28% cases & 11.20% cases
belonging to C2 and C5 categories respectively. In a similar
study done by Madubogwu ClI et al,* 41.8% of cases belong
to C2 category and 34.6% cases belong to C5 category
respectively. Studies done by Kosthi A et al® and Waghmare
RS et al® also show similar outcomes. Atypical (C3) and
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suspicious (C4) categories are rare everywhere. In other
words, we can say that most of the cases of breast masses
are further classified into two groups only, either benign
(C2) or malignant (C5). The commonest category is C2 and
next common category is C5.

Statistical analysis of our present study was compared
with that of other similar studies and the comparative
evaluation is mentioned below in table no. 4.

Table 4: Comparative evaluation of statistical analysis of various studies

S.no Name of the study Year of Sensitivity | Specificity Positive Negative Overall
the study (%) (%) predictive | predictive diagnostic
value (%) | value (%) | accuracy (%)

1 Our present study 2019 90.90 98.68 96.77 96.15 96.33
2 | Veena Kumari L et al & 2017 99.23 90.17 92.19 9901 | = -

3 | Madubogwu Cl et al ! 2017 90.00 95.50 94.70 91.30 92.90
4 | Kosthi Aetal ® 2017 98.13 100.00 100.00 98.98 99.34
5 | Waghmare RSetal ™ 2016 88.24 100.00 100.00 93.26 95.52
6 | Bukhari MH et al ™ 2011 100.00 98.00 97.00 100.00 98.00
7 | Choietal ™ 2004 77.70 99.20 98.40 88.00 91.10
8 | Rocha PD etal Y 1997 93.80 98.21 9270 | - 97.40
9 | Kapila & Verma ™ 1989 97.60 99.40 99.50 97.20 98.40
10 | ZukJAetal ™ 1989 70.60 87.50 9520 | - | e

All these figures mentioned above in table no. 4 suggest
one fact that Fine Needle Aspiration Cytology (FNAC) is a
sensitive, specific and accurate procedure for classification
and pre-operative evaluation of various breast lumps or
masses. FNAC itself is quite effective in initial diagnosis of
various breast diseases in terms of either benign or
malignant, but final diagnosis is always given after post-
operative histopathological evaluation of various types of
specimens like lumpectomies or mastectomies. FNAC alone
has a limited role in further subclassification of various
breast diseases because of certain limitations like
inadequacy of aspirated material, various artifacts like air
drying of smears, absence of a definite architectural pattern
as seen during histopathological examination, overlapping
microscopic features etc.

In our study, we have not included those cases that
underwent FNAC but did not undergo subsequent
histopathological diagnosis. Default rate of our present
study is 32.56% (70 cases out of 215). Default rates of
various other studies like those done by Madubogwu CI et
al ! and by Bukhari MH et al,** are 37.22% and 20.47%
respectively. Patients defaulted for various reasons form a
major limitation for this present study & for other similar
studies.

Conclusion

Fine Needle Aspiration Cytology (FNAC) is a simple,
cheap, OPD based, reliable & acceptable method for pre-
operative evaluation of various breast lesions. Classification
or categorization plays an important role in this evaluation
and for this purpose; the National Health Services Breast
Screening Programme (NHSBSP) of Britain has developed
five different categories. FNAC reports put different types
of breast lesions into different categories from inadequate
(C1) to malignant (C5). These cytological categories show a
statistically significant correlation with final diagnoses
given in subsequent histopathology reports.
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