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ABSTRACT

BACKGROUND

Fine needle aspiration has been widely accepted as diagnostic procedure of choice in assessment of non-toxic thyroid nodule.
Despite thyroid cytology being widely used as a first-line investigation to guide clinical management, until recently there was no
standardized terminology for FNAC reporting. The Bethesda system for reporting thyroid cytology (TBSRTC) has attempted to
standardize reporting in aspiration smears.

AIMS

The objective of the present study was to report thyroid cytology smears by TBSRTC into various categories, analyse their
cytological features using TBSRTC monograph, conveying brief management plan to clinicians and correlated with histopathology
specimens whenever they are available.

MATERIALS AND METHODS

A total of 138 patients who presented with thyroid swelling were subjected to thyroid Fine Needle Aspiration Cytology (FNAC)
and the smears were made followed by H and E staining. The Bethesda system for reporting thyroid cytology was followed on
aspiration smears using criteria published in the atlas and related literature. The clinicians were communicated implied risk of
malignancy and recommended clinical management along with report. Histopathology specimens whenever received were
processed as per standard methods. Sensitivity, specificity, positive predictive value, and negative predictive value were calculated
using histopathology diagnosis as gold standard results: Distribution of 138 cases as per Bethesda system of reporting was done.
Benign category was the largest (75.4%) followed by ND/UNS category (8.7%), malignant and SFM constitutes 2.9% and 4.3%
total 7.2%, AUS/FLUS constitutes 5.8%, while FN/SFN constitutes 2.9%. If FN/SFEN is included in malignant group the sensitivity
increases, but the specificity decreases. There is marked decrease in positive predictive value.

CONCLUSION

Our findings were consistent with others, who used the Bethesda cytopathology reporting system. Applying a standard
terminology reporting system for thyroid, FNA may enhance the communication between pathologists and clinicians, assists them
to find out the rate of malignancy in each cytological group and facilitating a more consistent approach for patients management.
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INTRODUCTION

Fine needle aspiration has been widely accepted as
diagnostic procedure of choice assessment of non-toxic
thyroid nodule.(1.2)
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It reduces the rate of unnecessary thyroid surgery for
patients with benign nodules.(®

Despite thyroid cytology being widely used as a first-line
investigation to guide clinical management, until recently
there was no standardized terminology for FNAC reporting.(3

It is critical that cytopathologists communicate thyroid
FNA interpretations to referring physicians. The terminology
of reporting the thyroid FNAC has varied markedly, creating
confusions in some cases and hindering the sharing of
clinically meaningful data.34 Recently to address
terminology and other issues related to thyroid fine needle
aspiration, the National Cancer Institute (NCI) hosted the
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“NCI thyroid fine needle aspiration state of the science
conference” at Bethesda Marylandin 2007.65.6)

A monograph “The Bethesda System for reporting
thyroid cytopathology” (TBSRTC), which includes the
definitions, diagnostic/morphological criteria, explanatory
notes, and a brief management plan for each diagnostic
category was published. TBSRTC is a six-category scheme of
thyroid cytopathology reporting. Each category has implied
cancer risk, which ranges from 0% to 3% for the “benign”
category to virtually 100% for “Malignant” category.(78) It
uses three categories, AUS/FLUS, FN/SFN and SFM to report
thyroid aspirates that fall between benign and malignant as
shown in Table 1.

AIMS AND OBJECTIVES

The objective of the present study was to report thyroid
cytology smears by TBSRTC into various categories, analyse
their cytological features using TBSRTC monograph,
conveying brief management plan to clinicians and correlated
with histology specimens wherever it is available. This study
provides rational approach to management and to determine
the correct surgical procedure when it is required.

MATERIAL AND METHODS

A total of 138 cases of thyroid nodules referred to Pathology
Department, KMCH, from November 2014 to October 2015.
Thyroid swellings were aspirated as per standard
procedures.( All the slides were stained with H and E stain.
We categorized our results into nondiagnostic or
unsatisfactory, benign, atypical follicular lesion of
undetermined significance, follicular neoplasm, suspicious for
malignancy, and malignancy according to the recent Bethesda
classification.()

The clinicians were communicated implied risk of
malignancy and recommended clinical management along
with report. Histopathology specimens whenever available
were processed as per standard methods. Sensitivity,
specificity, positive predictive value, and negative predictive
value were calculated using histopathology diagnosis as gold
standard. For calculating statistical parameters ND/UNS and
AUS/FLUS cases were excluded as non-definitive diagnosis
and categories “SFM” and “Malignant” were put together. All
other parameters were calculated either excluding FN/SFN or
including it with either benign or malignant

RESULTS
Distribution of 138 cases as per Bethesda system of reporting
was done as shown in Table 2. Benign category was the
largest (75.4%) followed by ND/UNS category (8.7%),
malignant and SFM constitutes 2.9% and 4.3%, total 7.2%,
AUS/FLUS constitutes 5.8%, while FN/SFN constitutes 2.9%.
In the ND/UNS category all cases were subcategorised
as cyst fluid only. In benign category, the subcategories
Benign Follicular Nodule (BFN) constitute 73%, Lymphocytic
Thyroiditis (LT) constitute 23%, granulomatous thyroiditis
constitute 2% and in ‘Others’ include a case of abscess
constitutes 2%. The pus was negative for acid fast bacilli and
fungus. In SFM category, 83% were suspicious for papillary
carcinoma and 17% were suspected for medullary carcinoma.
Malignant categories included 4(2.9%) cases. All of them are
diagnosed as papillary carcinoma.
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Out of 138 cases that were cytological reported, we
received 28(20%) cases of histopathological specimens. Two
cases in ND/UNS categories, 16 cases in benign categories, 1
case in AUS/FLUS categories, 3 cases in FN/SFN categories, 4
cases in SFM categories and 2 cases in malignancy categories
were received as shown in Table 3.

Out of 3 cases of FN/SFN, 2 were benign (Follicular
adenomas) and 1 was malignant (Papillary thyroid
carcinoma). Out of 4 cases of SFM, 2 of them turned out be
papillary thyroid carcinoma, but 2 were benign, one is
nodular goiter and the other one is follicular adenoma.
Histopathology was received for 2 cases of malignant
category, both of them turned out to be papillary carcinoma.
Fifteen cases were benign by both cytopathology and
histopathology. Two cases were malignant by both
cytopathology and histopathology. None of the cases with a
malignant diagnosis on cytology proven to be benign on
biopsy. One case out of 16 that were benign on cytology was
proven to be malignant lesion on histopathology examination.
It was shown in Table 4.

DISCUSSION

Thyroid nodules are common clinical problem and FNAC of
thyroid is the key preoperative investigation of thyroid
lesions. Fortunately, the vast majority of nodules are benign,
but when they are discovered an assessment regarding the
need to exclude malignancy using FNA must be performed.(19)

The present data shows that introduction of the new
simplified Bethesda thyroid reporting system into six
categories logically related to the prognosis of thyroid
diseases and may increase the reproducibility of diagnosis.(11)
Each diagnostic category convey specific risks of malignancy,
which offers guidance for patient management.(12) The
present study had 12(8.7%) cases in ND/UNS category. Other
recent studies had 6.2%-18.6% cases in this category.(13-16)
The guidelines for this category are very clear in TBSRTC.
Nodules with an initial ND/UNS result should be re-aspirated,
but not sooner than 3 months later. The 3 months interval is
recommended to prevent false-positive interpretation due to
reactive/reparative changes.(17 TBSRTC does not provide the
implied risk of malignancy for this category. Two
histopathological specimen were received and showed
nodular goiter. Surgeons were not comfortable with the term
ND/UNS and not willing to wait for 3 months, thus preferred
to go for surgery.

The benign category had 104 cases (75.4%) with benign
follicular nodule being the predominant group followed by
lymphocytic thyroiditis. Other recent studies had 57.3%-
73.8% cases in this category.(13-16) Sixteen histopathological
specimens from benign category were received. All of them
were operated because of pressure symptoms or cosmetic
reason. Out of sixteen, 12 were nodular goiter, 3 were
follicular adenoma, and 1 was PTC. Three cases of follicular
adenoma had abundant colloid in addition to a few follicular
cells on cytology, hence were diagnosed as BFN. The
cytological appearance of nodular goiter can overlap with
those of follicular adenoma and cytological criteria alone
cannot reliably distinguish between the two in certain
cases.(18)

There was one case of PTC, which is less than 1cm size
on histopathology specimen diagnosed as BFN on cytology.
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There were no lymph node enlargement and ultrasound
features are not suspicious. These remain indolent in most
case study by Harach et al.19 TBSTRC recommended on
diagnostic terminology and morphological criteria mentioned
giant cells and epithelioid cells in lymphocytic thyroiditis is
not described in the previous literature.(20.21)

The classification of “Indeterminate” lesion (Those not
clearly benign or malignant) in thyroid cytopathology has
long been a source of confusion for both pathologists and
clinicians. The general category AUS/FLUS is received for
specimens that contained cells (Follicular, lymphoid, or
other) with architectural and/or nuclear atypia that is not
sufficient to be classified as suspicious for a follicular
neoplasm or suspicious for malignant or malignant. The
atypia is more marked than can be ascribed confidently to
benign changes.(?2) In present study, 8 cases (5.8%) in
AUS/FLUS category. Other recent studies show 3.0%-13.6%
cases; 13.6% was highest according to M.M. Al-Shraim et al.
This is a category of last resort and should not be used
indiscriminately. The recommended management for an
initial AUS/FLUS, repeat FNA at an appropriate interval. One
case of AUS/FLUS on cytology proved to be malignant on
histology and was PTC.

FN/SFN category had 4 cases (2.9%). Recent studies
have shown 3%-16.1% cases.(13-16) Histopathological
specimens were received, one was turned to be papillary
thyroid carcinoma which had predominant follicular pattern
without classical nuclear features in cytological smears.

SFM categorie 6 (4.3%), 5 of which were suspicious for
papillary carcinoma, one was suspicious for papillary
carcinoma, one was suspicious for medullary carcinoma.
Recent studies has shown 1.3%-3.5% cases.(13-16)

Histopathology was received for 4 cases, all are
reported as papillary carcinomaon cytology.
Histopathologically, two of them turned to be papillary
carcinoma, but one is follicular adenoma and other one is
nodular goiter. The latter were on cytology diagnosed as PTC,
because high cellularity and intranuclear cytoplasmic
inclusions. Though intranuclear cytoplasmic inclusions are
not specific for PTC, as they may be seen focally in benign
thyroid nodules, but diagnosis of suspicious for PTC was
given so as not to miss out malignancy.

The present study had 4 cases (2.9%) in malignant
categories. Other recent studies show 2.9%-7.6% cases.(13-16)
Histopathology was received for 2 cases of malignant, both of
them turned out to be papillary thyroid carcinoma. Fifteen
cases were benign by both cytology as well as histopathology.
Two cases were malignant by both cytology and
histopathology. None of the case with a malignant diagnosis
on cytology proven to be benign on histopathology. One case
out of 16 that were benign on cytology proven to be
malignant lesion on histopathological examination.

The method of data analysis can alter the results of
statistical parameters. If FN/SFN is included in malignant
group, the sensitivity increases but specificity decreases.
There is marked decrease in positive predictive value. If
FN/SFN lesions are excluded, the sensitivity decrease and
false negative rates increases shown in Table 5.

When compared with similar studies, we found that our
findings were consistent with other studies as shown in Table
6. Other studies like Gharib, et al.(23) and Yassa L, et al.(24)
which was conducted on 731 and 268 cases respectively, also
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showed that by adopting the Bethesda system of reporting a
higher level of sensitivity (99.3% and 98.6%) can be achieved
as shown in Table 6.

CONCLUSION

Applying a standard terminology reporting system for
thyroid FNA, may enhance the communication between
pathologists and clinicians, assists them to find out the rate of
malignancy in each cytological group and facilitating a more
consistent approach for patient’s management.
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Fig. 3: Granulomatous Thyroiditis
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Fig. 5: Follicular Neoplasm/Suspicious for a Follicular

Fig. 7: Suspicious for Medullary Carcinoma of Thyroid

Neoplasm
13:)'. Diagnostic Category M:{llisgl:m(:nfcy Usual Management
18} Nondiagnostic or unsatisfactory Repeat FNA with
(ND/UNS) ultrasound guidance
Cyst fluid only Virtually acellular specimen Other (obscuring blood,
clotting artifact, etc.)
(I Benign 0-3% Clinical follow-up
Consistent with a benign follicular nodule
(Includes adenomatoid nodule, colloid nodule etc.)
Consistent with lymphocytic(Hashimoto’s) thyroiditis
In the proper clinical context consistent with granulomatous
(Subacute) thyroiditis other
(1 Atypia of undetermined significance or 5-15% Repeat FNA
follicular lesion of undetermined significance
(AUS/FLUS)
() Follicular neoplasm or suspicious for 15-30% Surgical lobectomy
Follicular neoplasm (FN/SFN)-Specify if Hurthle cell (oncocytic) type
Suspicious for malignancy (SFM) 60-75% Near-tota_ll thyroidectomy
%) . . . . ) or Surgical lobectomy
Suspicious for papillary carcinoma, Suspicious for medullary carcinoma
Suspicious for metastatic carcinoma, Suspicious for lymphoma other
(v Malignant 97-99% Near-total tyroidectomy

Papillary thyroid carcinoma, Poorly differentiated carcinoma, Medullary
thyroid carcinoma

Undifferentiated (anaplastic) carcinoma, Squamous cell carcinoma
Carcinoma with mixed features (specify), Metastastic carcinoma
Non-Hodgkin’s lymphoma other

Table 1: The Bethesda System for Reporting Thyroid Cytopathology: Recommended Diagnostic
Categories, Implied Risk of Malignancy and Recommended Clinical Management.
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1. | Nondiagnostic/Unsatisfactory (ND/UNS)
e Cyst fluid only 12
e Virtually acellular 00 12(8.7%)
e Other(Obscuring blood, Clotting artifacts ect.) 00
2. | e Consisting with benign follicular nodule 76
(Including adenomatoid nodule, colloid nodule) 24
e Consisting with lymphocytic (Hashimoto) 02 104(75.4%)
thyroiditis in the proper clinical context
e Consisting with granulomatous (sub-acute) thyroiditis 02
e Other
3. Atypia of undetermined significance/follicular lesion of undetermined significance (AUS/FLUS) 08 08(5.8%)
4| Follicular neoplasm/Suspicious for a follicular neoplasm (FN/SFN) 04 04(2.9%)
5. Suspicious for malignancy
e Suspicious for Papillary thyroid carcinoma gi
. Suspfqous for medullary carc.moma 00 06(4.3%)
e Suspicious for metastatic carcinoma 00
e Suspicious for lymphoma 00
e Others
6. .
Malignant o 04 04(2.9%)
e  Papillary thyroid carcinoma 00
e  Poorly differentiated carcinoma 00
e  Medullary thyroid carcinoma 00
e  Undifferentiated (anaplastic) carcinoma 00
e  Squamous cell carcinoma 00
e  Carcinoma with mixed features 00
e  Metastatic carcinoma 00
e  Non-Hodgkin lymphoma 00
e Others
TOTAL 138 138 (100%)
Table 2: Number of Cases in Diagnostic Categories and Subcategories
According to Bethesda System for Reporting Thyroid Cytopathology.
NUMBER OF CASES SURGICAL HISTOPATHOLOGICAL
CYTOLOGICAL CATEGORIES SPECIMENS WERE RECEIVED DIAGNOSIS NUMBER OF CASES
ND/UNS(n=12) 02 Nodular goiter 02
Nodular goiter 12
Benign(n=104) 16 Follicular adenoma 03
Papillary thyroid carcinoma 01
AUS/FLUS (n=08) 01 Papillary thyroid carcinoma 01
Follicular adenoma 02
FN/SEN (n=04) 03 Papillary thyroid carcinoma 01
Nodular goiter 01
SFM (n=06) 04 Follicular adenoma 01
Papillary thyroid carcinoma 02
Malignant 02 Papillary thyroid carcinoma 02
Table 3: Cytology Diagnosis with Histological Correlation
CYTODIAGNOSIS HISTOLOGICAL DIAGNOSIS
BENIGN MALIGNANT
ND/UNS(n=02) 02 00
Benign(n=16) 15 01
AUS/FLUS (n=01) 00 01
FN/SFN (n=03) 02 01
SFM (n=04) 02 02
Malignant (N=02) 00 02

Table 4: Cytology Diagnosis with Histological Correlation with Benign and Malignant Cases
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o e Positive Negative
Study Sensitivity % | Specificity% | pqgictive Value PPV% Predictive Value NPV%
PRESENT STUDY
FN/SFN
Cases excluded 71.4% 89.4% 71.4% 89.4%
_EN/SEN 75% 90.4% 75% 90.4%
Cases included as benign
. FN/SFN . 85.7% 82.6% 60% 95%
Cases included as malignant
Table 5: Statistical Parameters When FN/SFN Cases Excluded
or Included in Benign and Malignant Cases

Ko Present Study Present Study
Study ot Kessler | Handa | Gupta (FN/SFN (FN/SFN Included Present Study (l.TN/SFN
etal. etal. etal. . Included as Malignant)
al. Excluded) as Benign)
Sensitivity% 78.4 79 97 80 71.4 75 85.7
Specificity% 98.2 98.5 100 86.6 89.4 90.4 82.6
PPV% 99 98.7 96 80 71.4 75 60
NPV% 66.3 76.6 100 86.6 89.4 90.4 95

Table 6: The Results of Various Statistical Parameters Compared with Other Studies are Summarised
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