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Abstract

Objective: Recent American Thyroid Association Guideline emphasizes that identifying the institutional malignancy
risks for each Bethesda category is mandatory to achieve more accurate preoperative diagnosis in thyroid nodules.
Aim of this study is to compare the preoperative fine needle aspiration biopsy (FNAB) and postoperative pathology
results in a single institution in the era of the Bethesda System for Reporting thyroid Cytology (TBSRTC).

Methods: The data of the patients who underwent FNAB and thyroidectomy between 2012 and 2018 were collected
retrospectively. Patients who had available TBSRTC classification were included in the study. The malignancy risk of
each TBSRTC classification was calculated.

Results: One-hundred and forty-five patients were included. The mean age was 45.9+13.6. Preoperative FNAB
categorization was TBSRTC I in 3 (2.1%) patients, TBSRTC II in 47 (32.4%) patients, TBSRTC III 16 (11%) patients,
TBSRTC IV in 14 (9.7%) patients, TBSRTC V in 29 (20%) and VI in 36 (24.8%) patients. Postoperative pathology
revealed malignancy in 66 (45.5%) of the patients. The malignancy risk was 33.3% in TBSRTC I, 4.3% in TBSRTC 1],
31.3% in TBSRTC 111, 42.9% in TBSRTC IV, 62.1% in TBSRTC V and 94.4% in TBSRTC VI categories.

Conclusion: Our results were conformable with the malignancy risks reported by TBSRTC. Larger studies should be
performed to validate and endorse nationwide standardization of the Bethesda system.
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Tiroid nodiillerinde Bethesda siniflandirmasi ve postoperatif patolojinin karsilastirilmasi:
Tek merkez sonuglari

0z
Amag: Giincel Amerikan Tiroid Dernegi kilavuzu Bethesda siniflandirmasinda merkeze 6zel sonuglarin bilinmesinin
tiroid ince igne aspirasyon biyopsisinin (1IAB) tanisal yeterliligini artirmak icin énemli oldugunu vurgulamaktadir. Bu

calisma Bethesda siniflandirmasi ve postoperatif patoloji sonuglarini kiyaslayarak her kategori icin merkezimize 6zel
kanser riskini ortaya konulmasini amag¢lamaktadir.

Yontemler: Merkezimizde 2012-2018 yillar1 arasinda tiroid nodiilii nedeniyle ameliyat edilen hastalarin ameliyat
éncesi ve sonrasi patoloji sonuglar geriye yonelik olarak incelendi. Bethesda sistemine gére siniflandirilmis [1AB
raporlar1 olan hastalar ¢alismaya dahil edildi. Ameliyat sonrasi1 patolojiler incelenerek Bethesda sisteminin her
kategorisi i¢in ayr1 ayri kanser riskleri ortaya konuldu ve literatiirle kiyaslandi.

Bulgular: Calismaya 145 hasta dahil edildi. Ortalama yas 45.9+13.6 idi. Bethesda simiflandirmasina goére 3 (%2,1)
hasta kategori I, 47 (%32,4) hasta kategori II, 16 (%11) hasta kategori 111, 14 (%9,7) hasta kategori IV, 29 (%20) hasta
kategori V ve 36 (%24,8) hasta kategori VI olarak raporlanmisti. Ameliyat sonrasi patoloji 66 (%45,5) hastada
malignite ile uyumluydu. Malignite riski kategori I i¢in %33,3, kategori Il i¢cin %4,3, kategori IIl icin %31,3, kategori IV
icin %42,9, kategori 5 icin %62,1 ve kategori VI icin %94,4 olarak hesaplandu.

Sonug: Sonuglarimiz Bethesda sistemi tarafindan bildirilen malignite riskleriyle uyumluydu. Bethesda
siniflandirmasinin dogrulanmasi ve ulusal adaptasyonun artirilmasi i¢cin daha genis ¢alismalara gereksinim vardir.

Anahtar kelimeler: Guatr, total tiroidektomi, Bethesda siniflandirmasi, ince igne aspirasyon biyopsisi, tiroid nodulii.

INTRODUCTION representing a specific cancer risk* This
categorization has enabled to determine the
malignancy risk of thyroid nodules and let the
clinicians to assess the potential outcomes of
surgery or follow-up. The “intermediate for
malignancy” group was tiered into 3 sub-
categories with different described risk of
cancer (Table 1). Moreover, a new cytological
category, atypia of undetermined significance
(AUS), was also introduced with TBSRTC. Those
changes led a significant decrease in surgery
rates when compared with the period before
TBSRTC without any decrease in malignancy
rates®>. The benefit of TBSRTC has been
represented by several studies and meta-
analyses®9. However, TBSRTC alone may fail in
decision making particularly in intermediate
(I, IV and V) categories and adjunct diagnostic

methods such as repeating FNAB, molecular
In 2007, a standardized reporting system was  testing and lobectomy have been

introduced to overcome the confliction in recommended for more accurate diagnosis0-11,
cytological interpretation and terminology. The
Bethesda System for Reporting Thyroid
Cytology (TBSRTC) suggested 6 categories each

The prevalence of palpable thyroid nodules is
approximately 5% of the population and raises
up to 60% with ultrasonography?. Only 5-7% of
those are malignant?. The main problem in the
management is distinguishing benign and
malign lesions. Ultrasonography and fine-
needle aspiration biopsy (FNAB) are currently
the most common diagnostic tools. Fine-needle
aspiration biopsy is a minimally invasive, safe
and cost-effective method with high sensitivity
and specificity. Several studies have
demonstrated a significant decrease in
unnecessary thyroid surgery with the use of
FNAB3, however false negative and false
positive results are the main limitations, as well
as the variety in interpretation and sampling
technics.

The American Thyroid Association (ATA)
guidelines endorsed TBSRTC categorization,
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pointing out that the positive and negative
predictive values of all diagnostic tools
including TBSRTC are influenced by the
institutional cancer rate in each cytological
category!lIn the most recent update, ATA
concluded that it is crucial to know the
prevalence of malignancy within each TBSRTC
category, at one’s own institution!0. In this
study we performed a comparitive analysis of
FNAB and postoperative pathology results,
which also presents the effect of TBSRTC
categorization and our insitutional cancer risk
in each cyologic category.

METHOD
Approval of local ethics committee was
received for the study (No: 10840098-

604.01.01-E.53650). All the patients gave
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written consent for the surgery and permission
for the use of data in studies. An institutional
board-approved database of thyroidectomy
was reviewed. The data of the patients who
underwent FNAB and thyroidectomy between
2012 and 2018 were collected retrospectively.
In our institution, TBSTRC has been used for
rendering thyroid FNAB since 2012. Diagnostic
terminology including 6 categories was
applied; I: Non-diagnostic, II: Benign, III: AUS of
follicular lesion of undetermined significance,
IV: Follicular neoplasm or suspicious for
follicular neoplasm, V: Suspicious for
malignancy, VI: Malignant (Table 1). Patients
who did not have available TBSRTC
categorization or postoperative pathology were
excluded from the study.

Table 1. The 2017 Bethesda System for Reporting Thyroid Cytopathology: Recommended diagnostic categories,
implied risk of malignancy and recommended management?0.

Diagnostic category

Risk of malignancy (%)

Recommended management

I.Non-diagnostic or unsatisfactory 5-10 Repeat FNAB with USG
I1.Benign 0-3 Follow-up

lIl.Atypia of und-etermined signi-ficanc.e B 10-30 Repeat FNAB, molecular testing,
Or Follicular lesion of undetermined significance lobectomy

z)‘i.l:slsl}l)cigiljlrl: I?oorpallafi)rlrllicular neoplasm 25-40 Molecular testing, lobectomy
V.Suspicious for malignancy 50-75 Thyroidectomy

VI.Malignant 97-99 Thyroidectomy

FNAB: Fine -needle aspiration biopsy, USG: Ultrasonography

Current guidelines of ATA were followed in the Statistical Analysis

management of the patients!2. Thyroid FNABs
were performed by radiologists under
ultrasound  guidance. The FNAB and
thyroidectomy specimens were evaluated at
institutional pathology laboratory. There was
no on-site evaluation for adequacy of FNAB. All
the thyroidectomies were performed by a
single surgeon. The postoperative pathology
reports were reviewed and malignancy rate for
each TBSRTC category was recorded.

The data were recorded to a SPSS for Windows
V.21 database and descriptive analyses were
performed. Continuous variables were
expressed as means and standard deviation
and categorical variables as frequency and
percentages.

RESULTS

Between 2012 and 2018, 201 patients
underwent thyroidectomy for thyroid nodules.
Proper TBSRTC classification was not
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performed in 34 patients, the FNAB was
performed in another institution in 16 patients
and 6 patients did not agree to participate.
Meeting inclusion criteria, 145 patients were
enrolled. The mean age was 45.9+13.6, 109
(74.7%) patients were female and 37 (25.3%)
were male. Preoperative categorization was
TBSRTC I in 3 (2.1%) patients, TBSRTC II in 47

(32.4%) patients, TBSRTC III 16 (11%)
patients, TBSRTC IV in 14 (9.7%) patients,
TBSRTC V in 29 (20%) and VI in 36 (24.8%)
patients. Postoperative pathology revealed
malignancy in 66 (45.5%) of the patients. The
details of FNAB and postoperative pathology
and implied cancer risks can be seen in Table 2.

Table 2. Preoperative diagnostic category, postoperative histology and risk of malignancy

Postoperative pathology (n)

Diagnostic category of TBSRTC n(%) Risk of malignancy (%)
Benign Malign
I 3(2.1%) 2 1 333
1 47 (32.4%) 45 2 4.3
11 16 (11%) 11 5 313
v 14 (9.7%) 8 6 429
\ 29 (20%) 11 18 62.1
VI 36 (24.8%) 2 34 94.4
TBSRTC: The Bethesda System for Reporting Thyroid Cytology
DISCUSSION TBSRTC  categorization of FNAB and

Since the TBSRTC has been introduced, the
interpretation of FNAB was standardized with
defined risk of malignancy for each category.
This consensus on diagnostic terminology and
standardized communication among clinicians
has increased the diagnostic accuracy of FNAB
and decreased unnecessary surgery for benign
nodules, however the management of the
patients in TBSRTC III, IV and V categories has
still been a challenge. During decision-making,
the clinician should discuss potential benefits
and risks of the surgery or follow-up with
colleagues and the patient. Therefore, it is
important to be aware of institutional
differences, experience and limitations of FNAB
interpretation. The recent ATA
recommendations  emphasize  that the
prevalence of malignancy for the Bethesda
categories should be documented individually
for the reporting institution!!. In this study, we
aimed to review our 6-year experience of

institutional implied malignancy risks for each

category. Our results provide insight for more
accurate management of future patients. The
validation = of Bethesda  system  with
postoperative pathologies may contribute to
nationwide use of TBSRTC.

In a study of from United States, results of 1382
patients who underwent FNAB in community
hospitals were presented. Their malignancy
risk for TBSRTC II, III, IV and V were 3%, 6%,
22%, 56% and 100% which were all falling
within the ranges published beforel3. The
malignancy risk of each TBSRTC category in
our study was compatible when compared with
previous reports, except for TBSRTC I. Despite
repeated FNAB, we could not detect a papillary
microcarcinoma in one patient in TBSRTC I
category which corresponded to 33.3% of
malignancy risk. The carcinoma was found in
the dominant nodule measuring 3.5 cm which
underwent FNAB two times. The rate of non-
diagnostic (TBSRTC 1) FNABs has been
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reported between 2-34% in the literaturel4.
Ultrasound guidance and on-site evaluation of
the specimen for adequacy was strongly
recommended to decrease the percentage of
unsatisfactory biopsies!*. In our institution we
routinely perform FNAB under ultrasound
guidance, but on-site evaluation is not
performed. Our non-diagnostic FNAB rate was
2.1%, however comparing our results in
TBSRTC I category and high malignancy risk of
33.3% was not fair enough due to small
number of the patients.

In another study of 1230 cytologically benign
nodules, the overall malignancy risk was 2%?1>.
The false negativity of FNAB increased up to
5.2% in nodules larger than 4 cm in this study.
Our malignancy risk for category Il was 4.3%
which is slightly higher from 0-3% reported by
TBSRTC10. The data regarding nodule size or
incidental tumors were lacking in most patients
in our study, thus we could not clarify the
reason for false-negativity of our cases.

The diagnosis of TBRSTC III has been proposed
to be under 7% of thyroid FNABs10. The
interpretation of this category including “atypia
of undetermined significance” and “follicular
lesion of undetermined significance” widely
vary among institutions and pathologists. In
their multi-institutional study, Layfield et. all
reported a wide range of the category IIl FNABs
between  2.5%-28.6% among different
pathologists16. Despite the Bethesda system has
clarified the nomenclature and risk
categorization, the reported malignancy risk of
TBSRTC III is between 10-30% which is very
conflictingfor a certain decision of surgery or
follow-up. Recent ATA guideline recommends
consideration of molecular testing for TBSRTC
1119, In our institution molecular testing has
not been available yet. Repeat ultrasonographic
evaluation is performed to identify high risk
patients. In our series, 11% of the patients were
in TBSRTC III category and 31.3% of those had
malignancy which is compatible with the
literature. One of the limitations of our study
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was lack of analysis of subgroups (cytologic
atypia, architectural atypia, cytologic and
architectural atypia, atypia with Hurtle cells)
described by ATA for this category due to small
number of patients. Apart from this, we did not
perform a learning-curve analysis for TBSRTC
reporting which has been suggested to
influence the diagnostic accuracy®. Moreover,
we used ATA guidelines instead of European
Thyroid Association (ETA) which may be more
compatible with Turkish population as one
study by Isik et all?” from our country has
shown. This study confirmed that ATA and ETA
guidelines are jointly used in our country and
following the national guidelines are strongly

needed for standard management. The
pathologic examinations interpreting
indeterminate cytology were performed

according to ATA guidelines in our institution,
therefore our study was based on ATA
recommendations.

The Bethesda system is currently the standard
of care in reporting thyroid FNABs. The ATA

guidelines and wide series suggest that
institutional differences can be seen in
implementation, even among different

pathologists at the same institution. Thus,
institutional and national validation of TBSRTC
should be performed individually. Our results
presented a single institution experience of a
relatively novel diagnostic classification and
confirmed the  wvalidity @ of  TBSRTC
recommendations in our institution. Multi-
institutional studies of larger numbers of
patients are needed to adopt TBRSCT to
nationwide practice setting.
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