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Abstract

Background: Bethesda system of thyroid lesion is the six-tired diagnostic classification based on a probabilistic
approach in increasing the specificity and sensitivity of FNAC thyroid lesions. Its capacity to facilitate better
cytologic -histologic correlation and role of each diagnostic category to conveys specific risks of malignancy.
Methods: The present retrospective study of Bethesda system of cytopathology of thyroid lesion was carried in
100 cases in the department of Pathology, Narayana Medical College & Hospital, Nellore, Andhra Pradesh,
India, during the period of January 2016 to December 2016. Cytological smears was fixed in ethylalcohol and
then stained with Haematoxylin and Eosin staining technique. Results: In our study the lesion wise distribution
after The Bethesda System of Reporting Thyroid Cytopathology (TBSRTC) was benign 77.5%, Atypia of
undetermined significance 3.5%, with Follicular Neoplasm at 6%, suspicious for malignancy at 2% and
malignant at 11%. The sensitivity and specificity after TBSRTC were 88.13% and 100% respectively with a
diagnostic accuracy of 98.55%. On estimation of risk for malignancy in each category it showed 1.95% for
benign lesions, 33.33% for Follicular Neoplasm category, suspicious for malignancy had 50% risk and 100%
risk for malignancy category. Conclusion: The malignancy potential of each category of Bethesda system gives
clinician a clear idea regarding its treatment strategy and TBSRTC has a histopathological correlation as good
as any system of reporting.
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Introduction thyroid nodule. The incidence of thyroid cancer in a
clinical nodule either in solitary or multiple nodule is
equal and is about 5% in non endemic areas [1]. Benign
thyroid lesions are common where as malignant
lesions are rare. Thyroid malignancies account for only
about 1-2% of all cancers in most populations

throughout the world.

Since its inception in 2009 The Bethesda system for
reporting thyroid cytopathology (TBSRTC) is being
used widely across the globe by various organizations
and institutions with mixed response over its utility
in day to day cytopathology practice and overall as a
reporting methodology in thyroid cytopathology. Its
real contribution towards improving the study of
thyroid cytology through fine needle aspiration is
widely debated.

Thyroid nodules constitute the main indication for
FNAC, and the goal of this diagnostic procedure is to
detect thyroid neoplasm for surgical resection and
identify non neoplastic lesions that may be managed
conservatively [2]. Over years thyroid FNAC is
established as standard procedure for clinical triage
of thyroid nodule and considered as safe, reliable and
effective method for differentiating benign from

Thyroid nodular lesions are common clinical
problem 4-7% of the adult population have a palpable
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malignant nodule. Also it has been claimed that FNAC
has substantial cost saving effect on thyroid practice
[3]. This method of clinical investigation has reduced
the number of diagnostic thyroid surgeries for thyroid
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nodules by 60-85% [4]. More over it has been confirmed
that the diagnostic value of clinical data alone is
inferior to FNAC alone [5].

Whereas the role of fine needle aspiration cytology
in thyroid lesions undeniable, TBSRTC and its
contribution to existing FNAC status is yet to be
proven. In conventional thyroid cytopathology the
sensitivity ranging from 65% to 98% and specificity
ranging from 55% to 100% has been reported in
different settings [6].

We at department of pathology Narayana medical
college, Nellore have decided to test the utility of
TBSRTC by using the time tested method of Galen and
gambino to estimate the efficacy by first testing the
sensitivity and specificity of conventional
cytopathology and use TBSRTC on same cases to see
what effect it has on sensitivity and specificity of the
testand compare both, to arrive at utility of Bethesda
system on thyroid cytopathology.

Material and Methods

The present study deals with applying the TBSRTC
classification systems on previously diagnosed
cytopathology slides of thyroid FNA which were
diagnosed by conventional reporting methodology. A
retrospective study in undertaken at department of
pathology Narayana Medical College, Nellore,
Andhra Pradesh,India.A total of 100 cases were
studied whose cytological diagnosis was established
by conventional cytopathology reporting method. All
the cases have diagnosis established by
histopathology.

Inclusion/ Exclusion Criteria

1. All cases chosen were reported by a single
cytopathologist by conventional reporting method.

2. All cases have a established histopathological
diagnosis.

3. Cases whose slides are well preserved and fit for
re-examination only were used

4. The experience of the reporting cytopathologists
both in conventional reporting and applying
TBSRTC was around 7-8 yrs.

5. No ancillary studies were applied for either of the
reporting systems.

The chosen cases were first taken and analysed for
sensitivity, specificity and diagnostic accuracy by
Galen and Gambino method before applying TBSRTC,
and later same principle was applied to calculate the

sensitivity and specificity after applying TBSRTC .

All the cases were estimated for the malignancy risk
by comparing each category with histopathogical
diagnosis. The application of TBSRTC was done by
two cytopathologists with similar experience in
reporting (which is same as the cytopathologist who
reported FNA by conventional cytopathology), and
first two were compared to see the inter observer
variability in applying TBSRTC to assess its
reproducibility. All the cytopathology slides had
staining done by standard Haematoxylin and Eosin
staining technique. Histopathological examinations
of these cases were already done. All the specimens
were fixed in 10% formalin. Detailed gross examination
was done and 3-10 tissue bits were selected from
representative areas for routine paraffin sections,
which were stained by Haematoxylin and Eosin.

Statistical Evaluation

The statistical evaluation to establish sensitivity,
specificity, positive predictive value and negative
predictive value will be done by Galen and Gambino
method.

TP =True positive FP = False positive

TN =True negative FN = False negative

TP
Sensitivity = ----------------- X 100
TP + FN
TN
Specificity = X 100
TN+ FP
TP
Positive predictive value = ------------—-—--—- X100
TP+ FP
TN
Negative predictive value = ----------—------—- X100
TN+FN
TP+TN
Accuracy = X100
TP+TN+FP+FN
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Result

The present study deals with the fine needle
aspiration cytology of thyroid lesions and
determination of diagnostic accuracy of aspiration
cytology, especially focusing on change in diagnostic
accuracy after implementation of The Bethesda system
for reporting thyroid cytopathology. A total number
of 100 cases which were reported according to
conventional reporting pattern presently followed at
our institute were taken and reclassified by two
cytopathologists according to TBSRTC. All 100 cases
have hitopathological diagnosis established.

Age and Sex Distribution

Age of the patients ranged from 14 years to 70 years
with a mean age of 39 years. Majority of the patients
referred for FNAC thyroid were females and male to
female ratio of 1:9.

Thecytological diagnostic categories before
TBSRTC were, benign 83 cases(83%), malignant 11
cases (11%), six cases were cellular follicular lesions
with 3 cases(3%) being adenomatous nodule/
favouring hyperplastic nodule, and 3 cases (3%) being
follicular neoplasm.

The histopathological correlation of the these
lesions reported on FNAC before applying TBSRTC
all 11 cases (100%) reported as malignant lesions were
indeed malignant. Among 83(100%) cases reported
as benign, there were 81 cases (97.59%) benign and 2
cases (2.41%) were malignancy. Among 3 cases (100%)
reported as follicular neoplasms, these were 2 cases
(66.67%) follicular adenoma and one case was
follicular carcinoma (33.33%).

With results histopathological correlation for
malignancy, using Galen and Gambino method we
have estimated and found out that the pre Bethesda
FNAC had True positive cases 11, True negative cases
89, False positive cases zero, False negative cases 2, a
sensitivity of 84.61% and a specificity of 100% with
positive predictive value of 100%, and negative
predictive value of 97.80%. Diagnostic accuracy is

estimated at 98.03. For diagnostic category follicular
neoplasm on cytology is taken as positive
histopathological correlation of follicular carcinoma
and follicular adenomas.

After implementing TBSRTC on same group of cases
by two equally experienced cytopatholgists we have
found Benign category 78% by cytopathologist-1
(CYP-1), and 77% by cytopathologist-2, malignancy
category-11% by CYP-1 and 11% by CYP-2 also. Atypia
unknown significance category was reported at
follicular neoplasm/ suspicious for follicular
neoplasm was reported at 6% by both the
cytopathologist. The category of Atypia of unknown
significance/follicular lesion of undetermined
significance was reported at 3% by CYP-1 and 4% by
CYP-2. Suspicious for malignancy was reported at
2% by both cytopathologists. Non diagnostic category
is not applicable as the study was retrospective with
histopathology correlation already made we could not
use the non diagnostic cases in our study (Table 1).

The hitopathological correlation of thyroid
diagnostic categories show no significant difference
between TBSRTC and conventional method, with only
a marginal improvement in benign category at 0.24%
and remains same in malignant category at 100%
(Table 2 & 3).

The implementation of TBSRTC on FNAC of thyroid
seems to have a minimal but positive effect on
sensitivity and diagnostic accuracy (Table 4).

Comparison of sensitivity, specificity and
diagnostic accuracy before and after TBSRTC,
sensitivity is 84.61% before TBSRTC and is 88.13%
after TBSRTC, specificity is 100% before TBSRC and
after TBSRTC and diagnostic accuracy is 98.03%
before TBSRTC and is 98.55% after TBSRTC.

Among benign category 100% agreement between
two cytopathologists, among AUS/FLUS category
99% agreement between two cytopathology and 1%
disagreement between two cytopathologists. FA/SFA
category 100% agreement between two cytopathologists.
Among suspicious of malignancy category 99%
agreement between two cytopathologists and 1%
disagreement between two cytopathologists. Among

Table 1: Lesions on FNAC after implementing TBSRTC, by two different cytopathologist

Lesion on FNAC Cytopathologist-1 Cytopathologist -2
Number Percentage Number Percentage
Non Diagnostic - - - -

Benign 78 78% 77 77%
AUS/FLUS 3 3% 4 4%
FN/SFN 6 6% 6 6%
Suspiciousfor Malignancy 2 2% 2 2%
Malignancy 11 11% 11 11%
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Table 2: Histopathological correlation for the cases reported on FNAC after applying TBSRTC. For

Cytopathologist -1

Diagnosis on FNAC (No) Histopathological Diagnosis (No) Correlation
Benign(81) Benign (79) 97.53%
AUS/FLUS(3) Benign (3) -
FN/FSN(3) Follicular adenoma(2)/ carcinoma(1) 100%
Suspicious for malignancy(2) Benign (1), Malignant(1) 50%
Malignancy(11) Malignancy (11) 100%
Table 3: Histopathological correlation for the cases reported on FNAC after applying TBSRTC.
For Cytopathologist-2
Diagnosis on FNAC (No) Histopathological Diagnosis (No) Correlation
Benign(81) Benign (80) 98.76%
AUS/FLUS(3) Benign (4) -
FN/FSN(3) Follicular adenoma(2)/ carcinoma(1) 100%
Suspicious for malignancy(2) Benign (1), Malignant(1) 50%
Malignancy(11) Malignancy (11) 100%

Table 4: Sensitivity, Specificity and Diagnostic accuracy (by Galen and Gambino method.) for Cytopathologist-

1 & 2 after implementation of TBSRTC.

Cytopathologist-1 Cytopathologist-2
True positive 11 11
True negative 89 89
False positive 0 0
False negative 2 1
Sensitivity 84.61% 91.66%
Specificity 100% 100%
Positive predictive value 100% 100%
Negative predictive value 97.80% 98.88%
Diagnostic accuracy 98.03% 99.00%
Table 5: Malignancy risk for each category in TBSRTC
Category Malignancy risk
Non diagnostic -
Benign 1.93%
AUS/FLUS -
FN/SFN 33.33%
Suspicious 50%
Malignancy 100%

malignant category 100% agreement between two
cytopathologists. Our study has shown good
reproducibility of TBSRTC.

The inter observer variability in implementing
TBSRTC was minimal in our case as we had overall
98% agreement and only 2% disagreement between
two cytopathologists.

In implementing TBSRTC the important aspect was
calculating the risk of malignancy for each category
due to small size of the sample and not having the
Non diagnostic category of cases we were able to
calculate this for the categories of Benign at a rate of
1.93% and for FN/SFN at 50% and for malignancy at
100% (Table 5).

Discussion

The current study attempted to evaluate the utility
of the newly proposed six-tier diagnostic classification
system in reporting thyroid FNA results. Diagnostic
value of FNAC of thyroid is assessed by calculating
sensitivity and specificity of the test in detecting a
malignant lesion of thyroid. Our primary objective
being whatis the role of this six tired TBSRTC in making
the FNAC thyroid a better investigative procedure?
Will it improve the diagnostic accuracy? Based on a
cohort of 100 thyroid FNAs we had calculated
sensitivity and specificity and diagnostic accuracy of
the cases before applying TBSRTC, which stood at
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par with similar studies conducted before using the
TBSRTC.

We have found the sensitivity and specificity and
diagnostic accuracy is at par with many studies that
were done before the introduction of TBSRTC in 2009.
Comparison of diagnostic value for malignant lesion
before TBSRTC. According to Hamiderza Bazrafshan
et al 2008 [7] study sensitivity is 73.68 %, specificity is
100% positive predictive value is 100%, negative
predictive value is 89.36% and diagnostic accuracy is
91.07%. According to Haggi Mazen et al 2009 [8]
study, sensitivity is 83% specificity is 98.5%, positive
predictive value is 87.7%, negative predictive value is
78.70% and diagnostic accuracy is 84.70%. In our
study 2016, sensitivity is 100% positive predictive
value is 100%, negative predictive value is 97.80% and
diagnostic accuracy is 98.03%.

The role of FNAC thyroid in detecting malignancy
was undeniable, and had enjoyed high rate of
diagnostic accuracy without following any
classification systems. Comparison of diagnostic
value for malignant lesion, after TBSRTC is
implemented. According to Ozlucky et al 2011[9]
study, sensitivity is 85%, specificity is 94% and
diagnostic accuracy is 90%. According toI.V. Renuka
etal 2012 [10] study sensitivity is 80.76%, specificity
is 96.56% and diagnostic accuracy is 92.98%. In our
study 2016 sensitivity is 88.13%, specificity is 100%
and diagnostic accuracy is 98.55%. The
implementation of tired classification system does not
seem to add anything extra as for as the diagnostic
accuracy is concerned there was a minimal increase
in our study had revealed only a 0.52% increase in
diagnostic accuracy. Our sensitivity and specificity
after using TBSRTC is also comparable with many
studies that were conducted by implementing TBSRTC.
It is evident that implementation of TBSRTC has no
specific effect on improving the diagnostic accuracy it
remained same as any other diagnostic terminology
methods which varied from place to place.

Comparison of diagnostic value using the same
cases by both implementing conventional and
TBSRTC have also shown minimal improvement as
our study. According to Ozlucky et al 2011[9] study,
sensitivity is 85% before TBSRTC and after TBSRTC,
specificity is 87% before TBSRTC and is 94% after
TBSRTC, diagnostic accuracy is 86% before TBSRTC
and is 90% after TBSRTC. In the present study 2016
sensitivity is 86.16% before TBSRTC and is 88.13%
after TBSRTC diagnostic accuracy is 98.03% before
TBSRTC and is 98.55% after TBSRTC.

In our endeavour to assess the utility of TBSRTC
our second objective was to see ease of implementation,

this we set out to prove by implementing TBSRTC on
our set of cases by two different cytopthologists.
According to I.V. Renuka et al 2012[10] study non
diagnostic/unsatisfactory is 17%, benign is 70.56%,
AUS/FLUSis 1.95%, FN/SFEN is 4.2%, suspicious of
malignancy is 2.6% and malignancy is 3.5%. In our
study 2016, benign is 77.5%, AUS/FLUSis 3.5%, FN/
SFEN is 6%, suspicious of malignancy is 2% and
malignancy is 11%. We had 77.5% of cases reported
as benign, and 3.5% as AUS/FLUS, 6% of cases in
FN/SFN category and suspicious for malignancy is
reported at a rate of 2% and malignancy is reported at
11% which are well within the limits when compared
with other studies, indicating that TBSRTC is a simple
6 tier classification to be used by all to in reporting
thyroid FNAC. Our classification is well correlated
with similar studies done by different researches.

In our study we could not use the category Non
diagnostic/ unsatisfactory as ours is a retrospective
study using only those cases whose histopathological
diagnosis was already proven, as few cases undergo
thyroidectomy with a cytological diagnosis of non
diagnostic smears we had no cases in that category.
However we have a institutional rate of non diagnostic
smear at rate of 7%. Also due to the same selection
bias of taking only operated cases in study our
malignancy rate is also seemed little higher than other
studies.

Other way of proving the applicability of TBSRTC
was by seeing the inter observer variability in
implementing this classification on FNAC. According
to Tejinder Singh et al 2013[11] study (Two experts
used) agreement is 82.5% and disagreement is 17.5%.
In our study 2016 (Two experts used), agreement is
98% and disagreementis 2%. Our study proved that
there was a no significant inter observer variability in
implementation of TBSRTC which is well correlated
with other studies made by Tejinder singh et al in
both the study only minimal difference was observed
that too only in AUS/FLUS category.

The histopathological correlation of FNAC is a by
product of its diagnostic accuracy it has not changed
much in our study both before and after implementing
the TBSRTC with marginal 0.24% increase for benign
lesions and same for malignant lesion.

The risk of malignancy for each category in our
study was estimated only for benign, suspicious for
malignancy and malignancy categories as our study
sample was small and require large size for each
category to get enough histopathological correlations,
however our estimation of risk of malignancy too is at
par with TBSRTC proposed levels which is also same
in other studies. According to TBSRTC
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recommendation, risk of malignancy in non diagnostic
category is 1-4% in Benign category is 0-3%, in AUS/
FLUS is 5-15% in FN/SFN is 15-30%, in suspicious o
malignancy category is 60-75% and in malignant
category is 97-99%. According to I. V. Renuka et al
2011[10] study, risk of malignancy is 62.5% and in
malignancy category is 98 %. In the present study 2016,
risk of malignancy in Benign category is 1.93%, in
FN/SEN is 33.33%, in suspicious of malignancy is
50% and in malignant category is 100%.

Conclusion

The Bethesda system for reporting thyroid
cytopathology was started offering a classification
system which is closely related to clinical data. The
aim was to ensure adequate terminology without risk
of errors in understanding, to advise clinicians
concerning therapeutic options in relationship to
cytological diagnoses as well as to facilitate the
comparison of cytology data at national and
international levels.

In our study, the lesion wise distribution before
TBSRTC was, benign 83%, malignant 11% and
follicular neoplasm 3% with additional hyper plastic
nodule/adenomatous nodule at 3%. The lesion wise
distribution after TBSRTC was benign 77.5%, AUS/
FLUS 3.5% with FN/SEN at 6% and suspicious for
malignancy at 2%. Malignancy at 11%.The sensitivity
and specificity was at 86.61% and 100 respectively
with a diagnostic accuracy of 98.03 %, before TBSRTC.
The sensitivity and specificity after TBSRTC were
88.13% and 100% respectively with a diagnostic
accuracy of 98.55%. The increase in diagnostic
accuracy after implementing TBSRTC was 0.52%. The
histopathological correlation before TBSRTC for
benign lesions was at 97.58 and 100% for malignant
lesions. The histopathological correlation after
implementing TBSRTC was 98.13 % for benign lesions
and100% for malignant lesions. The histopathological
correlation had shown a marginal improvement of
0.24% for benign lesions after implementation of
TBSRTC. The reproducibility of TBSRTC has shown
minimum inter observer variability with 98%
agreement and 2% disagreement in implementing the
six tiered categories.

On estimation of risk for malignancy in each
category it showed 1.95% for benign lesions and
33.33% for FN/SFN category. Suspicious for
malignancy had 50% risk with 100% for malignancy
category. We could not estimate risk for malignancy
for Non diagnostic and AUS/FLUS categories due to
small size of our sample.

We, after the present study arrive at conclusion that
there is great utility of TBSRTC in thyroid
cytopathology. It definitely is better than having
personalised reporting formats that are mostly
followed in India, and shows great promise and
potential to be very useful in future, with more and
more information getting published on improving the
present format.
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