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ABSTRACT
Aim and Objectives: To see the conventional and the
Bethesda system for reporting thyroid cytopathology

(TBSRTC), TBSRTC has standardized our diagnostic
approach to cytomorphological criteria and reporting.

Material and Methods: A Total of 258 patients who presented
with thyroid gland swelling were subjected to thyroid fine
needle aspiration cytology (FNAC) and the smears were made
followed by MGG staining and H&E staining with reporting was
done. The conventional system used at our centre includes
description of microscopic findings of the case along with an
impression at the end and also classified according to the
Bethesda system, found out the distribution of cases in each
category, analysed the risk of malignancy in each category by
the histological diagnosis wherever it was available and
compared with other studies.

Results: Distribution of various categories from 258 FNAC of
thyroid lesion was as follows: 1.2 % non-diagnostic, 94.2%
benign, 1.9% atypia of undetermined significance (AUS/FLUS),
0.4% suspicious for follicular neoplasm, 0.4% suspicious for
malignancy and 1.9% malignant. When the results of the
conventional system were compared with the Bethesda
adapted method was found to be more superior.

INTRODUCTION

Fine needle aspiration cytology (FNAC) has been widely accepted
as diagnostic of choice in the evaluation of patients presenting
with non-toxic thyroid nodules.’? The technique is a safe,
minimally invasive, easily performed with minimal patient
discomfort, efficient, and an excellent cost effective method of
evaluating thyroid lesions.3* However, due to lack of standardized
system of reporting. The cytologists have used different
terminologies thus creating confusion among clinicians in the
interpretation of reports and further management. In the year
2007, a conference was hosted by the National Cancer Institute
(NCI) at Bethesda, Maryland. The culmination of the meeting led
to the Bethesda Thyroid Atlas Project and subsequently led to
evolution of The Bethesda System for Reporting Thyroid Cytology
(TBSRTC). It is a six category scheme with individual risks of
malignancy that influence management paradigms.56 Our study
was main purpose is to provide rational approach to management
and to determine the correct surgical procedure when it is
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Conclusion: TBSRTC is an excellent reporting system in
thyroid FNAC. It provides clear management guidelines to
doctor to go for follow-up FNAC or surgery and the extent the
surgery.
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required. A standardized categorical system for FNAC reporting
can make results easier to understand for clinicians and give clear
indications for therapeutic action.”$

AIMS AND OBJECTIVES

= To compare the conventional and the Bethesda system for
reporting thyroid cytopathology (TBSRTC).

= To correlate the cases with histology wherever available.

MATERIALS AND METHODS

A prospective study was conducted on 258 patients of thyroid
swellings which were sent for fine needle aspiration to the
Department of Pathology from January 2016 to June 2017 were
analysed and classified according to Bethesda system for
reporting thyroid cytology was followed in comparison to the old
conventional reporting system. A concise clinical history,
examination, and details of relevant investigations were also

www.ijmrp.com


http://www.ijmrp.com/

Sandeep K Singh et al. Evaluation of Thyroid Lesions By Conventional Method & Bethesda System

obtained. These are helpful in reaching a probable clinical

diagnosis as well as in cytohistological evaluation and

formulations of the pathological diagnosis. Histopathology was

used as a gold standard to compare the sensitivity of both

systems.

Conventional Method

As per conventional method of reporting, the cases were

diagnosed and placed under the following categories.”?

=  Non diagnostic/ Unsatisfactory: Smears were hemorrhagic
or containing less than six groups of well-preserved follicular
cells on each of at least two slides.

=  Colloid cyst: When follicular cells, thin or thick colloid in the
background and hemosiderin laden macrophages were seen
in smears.

=  Follicular lesions/ Neoplasm: smears contained many
follicular cells without or scanty colloid background or when
smears contain predominant population of Hurthle cells, the
differential diagnosis would include hyperplasic adenomatoid
nodule with Hurthle cell change, Hurthle cell adenoma, and
Hurthle cell carcinoma.

= Indeterminate smears: containing cells with findings that
were not clearly benign but were not diagnostic of a
neoplasm or malignant lesions.

=  Suspicious for malignancy: when aspirates suggested a
follicular neoplasm, i.e., hyper cellular sample with scant
colloid and a significant proportion of microfollicules,
trabeculae, or crowded overlapping clusters of follicular cells
(also includes lesions consisting of oncocytic (Hurthle cell)
neoplasm).

= Malignant lesions:
Papillary Carcinoma; Medullary carcinoma; Anaplastic
Carcinoma; Lymphoma; Metastatic

TBSRTC

The same cases were re-screened and reported as per the
Bethesda system of reporting having the following six
categories.!?

= Non Diagnostic/ Unsatisfactory: fluid only virtually a
cellular specimen other (obscuring blood, clotting artifact,
etc). For a thyroid FNA specimen to be satisfactory for
evaluation (and benign), at least six groups of benign
follicular cells were required, each composed of at least 10
cells.1.12

= Benign: Consistent with a benign follicular nodule (includes
adenomatoid nodule, colloid nodule etc). Consistent with
lymphocytic thyroiditis or Hashimoto’s thyroiditis in the proper
clinical context. Consistent with granulomatous (sub-acute)
thyroiditis and others.

= Atypia of Undetermined Significance (AUS)/ Follicular
Lesion of Undetermined Significance: Result was
obtained in 3% to 6% of thyroid FNAC.

=  Follicular Neoplasm/ Suspicious for a Follicular
Neoplasm: Specify if Hlrthle cell (oncocytic) type.

= Suspicious for Malignancy: suspicious for papillary
carcinoma, suspicious for medullar carcinoma, suspicious of
metastatic carcinoma, suspicious for lymphoma.

= Malignant: Papillary thyroid carcinoma, poorly differentiated
carcinoma, Medullary thyroid carcinoma, Undifferentiated
(anaplastic), carcinoma. Carcinoma with mixed features
(specify), carcinoma, Non-Hodgkin lymphoma, and others.

The data included 258 cases of thyroid FNAC and 50 cases of
follow-up histopathological specimens. The smears were prepared
using conventional methods and stained with papanicolaou stains.
We also calculate the risk of malignancy for each category and
compare it with other studies. Sensitivity, specificity, positive
predictive value and negative predictive value were calculated
using histopathology diagnosis as gold standard. Data was
analyzed using Statistical Package for Social Sciences (SPSS)
version 21.0. Qualitative Data has been presented as number and
percentages. Continuous data has been presented as mean+ SD.
Chi-square test and Independent samples't-test was used to
compare the data. A ‘p’ value less than 0.05 indicated a
statistically significant association.

Table 1: Final Diagnosis Based on FNAC as conventional method

SN Diagnosis No. of cases Percentage
1. Colloid goiter/nodular/ multinodular goiter 115 44.6
2, Benign thyroid lesion 80 31.0
3. Thyroglossal cyst 8 3.1
4, Hashimoto’s thyroiditis 37 14.3
5. Carcinoma 6 2.3
6. Others 4 1.6
1. Thyroid/nodular hyperplasia 7 2.7
8. Unsatisfactory 1 0.4
Table 2: FNAC Reporting based on Proposed Bethesda System
SN Category No. of cases Percentage
1. | 3 1.2
2, I 243 94.2
3. [} 5 1.9
4, v 1 04
5. ' 1 04
6. Vi 5 1.9
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Fig 1: Final Diagnosis Based on FNAC as conventional method
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100 -
90 - /—
80 - /—
70 -/—
60 - /—
50 - /—
40 - PR—
30 - /—
20 - /—
10 -
0 Ay Ay 4 V4 v
| Il [} 1\ v Vi
Table 3: Distribution of subcategories in TBSRTC
S.No Cytological categories Subcategories No. of cases  Total no. of cases
1 ND/UNS CYST FIUID 2 3(1.2%)
Acellular sample 0
Obscuring blood 1
2 Benign Adenomatoid nodule, colloid nodule 206 243(94.2%)
Lymphocytic thyroiditis 37
Granulomatous thyroiditis 0
3 AUS/FLUS - 5 5(1.9%)
4 FN/SFN - 1 1(0.4%)
5 SFM Susp. For papillary carcinoma 0 1(0.4%)
Susp. For medullary carcinoma 1
6 Malignant Papillary thyroid carcinoma 5 5(1.9%)
Total 258
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Table 4: Comparative analysis of study results of FNAC

Series No. of Sex Mean Age FNAC RESULT

cases  M(%) F(%) age range Benign Malignant Suspicious Non diagnostic
Chang et al 51 13(25) 38(76) 17 2-21 45(74) 6(10) 6(8) 4(7)
(2006)
Kapila et al 792 68(9) 724(91) 17 4-21  699(88) 20(2.7) 26(3.5) 47(6)
(2010)
Vidhya et al 284 25(9) 259(91) 17 7-21  243(86) 6(2) 12(4) 23(8)
(2013)
Shanmugaetal 402  43(10.7) 359(89.3) 37.16 5-75 328(81.6)  11(2.7) 20(4.98) 43(10.7)
(2016)
Present study 258 67(26)  191(74) 36.09 4-70  243(94.2) 5(1.9) 2(0.8) 3(1.2)

Table 5: Comparison of percentage of distribution of FNAC with other studies

Diagnostic category Present Shanmuga Joetal Yassaetal Nayarand PayalM Shagutta
study etal Inanovic etal etal
ND/UNS 1.2 10.7 18.6 7 5 7.2 11.6
Benign 94.2 81.6 59 66 64 80 77.6
AUS/ FLUS 1.9 1.24 34 4 18 49 0.8
SFN 0.4 1.74 9.7 9 6 2.2 4
SFN 0.4 2 2.3 9 3.6 24
Malignant 1.9 2.7 7 5 5 2.2 3.6

Table 6: Comparison of percentage of risk of malignancy of present study with other studies

Diagnostic category Present Shanmuga Joetal Yassaetal Nayarand PayalM Shagutta
study etal Inanovic etal etal
ND/UNS 0 0 8.9 10 9 0 20
Benign 2.5 0 1 0.3 2 13 3.1
AUS/ FLUS 0 0 17 24 6 100 50
SFN 0 28.6 254 28 14 25 20
SFM 80 714 70 60 53 50 80
Malignant 100 80 98.1 97 97 100 100
Table 7: Correlation of cytological and histopathological 36.09+13.95 years (SD) and median 36 years. Among the study
diagnosis population, a total of 50 patients underwent surgery and 208
- - patients did not undergo surgery. Distribution of cases as per
Benign Malignant conventional method of reporting was as per Table — 1 and figure
ND/UNS (n=1) 1 0 — 1. Distribution of cases as per Bethesda system of reporting was
Benign (n=41) 40 1 as per Table - 2 and figure - 2.
AUS/ FLUS (n=2) 2 0 In our study AUS did not exceed the recommended target of 7%.
FN/SFN(n=1) 1 0 Out of 258 cases, 50 cases were available for follow-up
SFM(n=1) 0 1 histopathology. We compared the original FNA diagnosis of these
. 50 cases with that of HPE and calculated the risk of malignancy
Malignant(n=4) 0 4 ; i .
or each category (Table - 5). None of the cases categorized as
Total (n=50 44 6 benign, or AUS/FLUS were reported to be malignant on follow-up
(Table - 6). Thus malignancy risk for these categories is 0%.Out of
1 cases of FN/SFN, Thus malignancy risk for these categories is
RESULTS 0%. Out of 1 cases of SFM, 1 were malignant giving a risk of
A total 258 patients (range 4-70 years) included in this study. The 100%. Out of 4 cases of malignant, thus malignancy risk for these
female to male ratio was 3:1. Majority of lesions were in 31-40 categories is 100. The diagnostic accuracy of FNAC was 98.06%
years of age group. The mean age of the study population was with sensitivity of 100% and specificity of 97.5%.
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Figure.4: Colloid goitre — scattered bare nuclei
colloidophags with abundance of colloid

Figure.T: Bemgn thyroid lesion - Follicular epithelial cells Figure.8: Hashimato’s thyroiditis
in mono layered sheet in fire flame

Figure.9: De quervain’s thyrociitis Figure.10: Follicular neoplasm with hurthle cell
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Figure.11: Medullary carcinoma with scattered
plasmacytoid round to oval cell with binucleation

DISCUSSION

FNAC is the accurate, rapid, safe, reliable and cost- effective
method for the evaluation of thyroid nodule. Ultrasound guided
FNAC is recommended for non-palpable nodules, on-diagnostic
aspirate and technically difficult location.

In pre-Bethesda group, the original cytological diagnoses could be
summed up in 8 categories as depicted in Table 1. It included
categories such as Inadequate/ Unsatisfactory (0.40%), Colloid
goiter/nodular/ multinodular goiter (44.6%), Benign thyroid lesion
(31%), Thyroglossal cyst (3.1%), Lymphocytic thyroiditis/
Hashimoto’s thyroiditis (14.3%), Thyroid/nodular hyperplasia
(2.7%), Carcinoma (suspicious of malignancy, suspicious of
follicular neoplasm, follicular neoplasm, hurthle cell neoplasm, and
other) (3.9%). Majority of the diagnostic labels used were broad
and descriptive. They did not imply any specific treatment
modalities. Such reports created confusion for treating clinicians
and affected patient care.

The TBSRTC system is a simple, systematic universal reporting
system with good clarity; thus creating understanding between
pathologists and clinicians and helping in predicting prognosis and
management of thyroid nodules.’3'* Managing pediatric patients
with thyroid nodules can be challenging. Accurate pre-operative
diagnosis is necessary to avoid thyroidectomy for benign lession.
We compared the results in our study with Jo et al.,’ Chang et
al.,’s kapila et al.,'” Yassa et al.,’® Payal M et al.,'® Nayar and
Ivanovic® and Shanmuga et al.?' The distribution of cases as per
six-tier Bethesda system is different from other studies, with the
percentage of cases in benign category being higher and that of
non-diagnostic, malignant and AUS/FLUS category is lower (table
5). As per the guidelines of the Bethesda system, only aspirates
with features of atypia, microfollicles and focal occurrence of
hurthle cell that could not be categorized as benign, SFN, SFM
and malignancy were described as AUS/FLUS. In our study the
distribution of AUS is 0.4% that did not exceed the target 7%. The
risk of malignancy for different categories in our study correlated
well with the risks mentioned in the Bethesda system and with
studies of Shanmuga Priya Shankar et al., Jo et al, Yassa et al.
and Nayar and Ivanovic and differences with the studies of Payal
M et al. and Shagutta et al.22 In our study number of cases under
non-diagnostic, AUS, SFN and SFM category are less when
compared to studies of Nayar & Ivanovic et al. and Yassa et al.
hence the malignancy risk cannot be accurately compared (table
6). The recommended management for AUS/FLUS is clinical
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correlation and repeat FNAC at an appropriate interval thus
reducing the incidence of surgery.

In our study the sensitivity was 100%, Specificity 97.5% and
accuracy 98.06%.Similar results were observed by Shanmuga
Priya Shankar et al. and Kessler et al.Zin the false positive case,
the presence of nuclear grooves and papillary fragments misled to
the diagnosis of papillary carcinoma. The presence of nuclear
grooves is also seen in cases of Hashimoto’s thyroiditis, nodular
hyperplasia and follicular adenoma. If suspicious lesions are
considered positive, the sensitivity increases while the specificity
decreases. If suspicious lesions are excluded, then the sensitivity
decreases and the false negative rates increase. 924

CONCLUSION

Fine needle aspiration cytology is gold standard diagnostic test for
the diagnosis of thyroid lesions, in children and adult with a high
diagnostic yield, accuracy, sensitivity & specificity. FNAC is a cost
effective procedure that provides specific diagnosis rapidly with
minimum complications. In conjuration with TBSRTC if provides
good clarity thus creating understanding between pathologist and
clinician helpful predicting prognosis and management. Detection
of suspicious lesions or malignant cells is a definite indication of
surgery. However; a negative FNAC from a thyroid lesions must
be viewed with caution and should have a close follow-up.
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