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A B S T R A C T

Incidence and Malignancy Rates Classified by The Bethesda System for Reporting Thyroid Cytopathology
(TBSRTC) – An 8-year Tertiary Center experience in Thailand.
Background: Fine-needle aspiration (FNA) of the thyroid is considered the best diagnostic tool for preoperative
evaluation of thyroid nodules. The introduction of The Bethesda System for Reporting Thyroid Cytopathology
(TBSRTC) in 2010 provided the opportunity to establish worldwide standard for reporting and terminology
guidelines for diagnostic categories. It is recommended that every institution evaluates the risk of malignancy
(ROM) in each category for quality improvement process.
Aim: To assess the effectiveness of TBSRTC method at our institution using cyto-histological correlation.
Method: A retrospective 8-year (2010–2017) audit of thyroid FNA done by thyroid specialists at Theptarin
hospital. The FNA results were classified according to TBSRTC. Histopathology reports for operated cases were
used to correlate cytology and final histopathology.
Results: A total of 2735 thyroid FNA from 2115 patients (mean age 45.7 ± 13.1 years, female 89.8%) were
examined. The rates of non-diagnostic, benign, atypia of undetermined significance (AUS), follicular neoplasm,
suspected for malignancy, and malignant cases were 21.1%, 66.6%, 4.7%, 2.4%, 1.8%, and 3.3% respectively.
There were 188 patients (9%) who underwent surgical resection with available histopathology. Malignancy rates
in operated thyroid nodules were 20.0%, 4.2%, 9.4%, 23.5%, 57.1%, and 90.3% for categories 1 to 6, respec-
tively. The sensitivity, specificity, negative predictive value, and positive predictive value were 96.6%, 88.5%,
95.8%, and 90.3, respectively.
Conclusions: Preoperative diagnosis of thyroid nodules using TBSRTC in our hospital was comparable with other
studies. The uniform diagnostic criteria of the Bethesda System help avoid misinterpretation while sharing local
experience with international benchmarks.

Introduction

Thyroid nodules are common, and sometimes incidental detection
could be detected on imaging studies that include the neck [1]. Al-
though most nodules are benign, the risk of possible thyroid carcinoma
is still a great clinical concern. Previous studies found a 5% malignancy
rate associated with clinically apparent thyroid nodules [2,3]. Fine
needle aspiration (FNA) of the thyroid plays a vital role for the eva-
luation of thyroid nodules since the 1970s to distinguish between be-
nign and malignant disease [4]. FNA has been established as a cost-
effectiveness diagnostic tool to select the appropriated patients for

thyroid surgery [5].
The ultimate goal of FNA is to obtain cytologic material sufficiently

to render a diagnosis of benign or malignant confidently. Until 2010,
the reporting and interpretation of the cytology of thyroid aspirates had
caused considerable confusion over the years in comparing results from
different settings. The introduction of The Bethesda System for
Reporting Thyroid Cytopathology (TBSRTC) in 2010 provided the op-
portunity to establish worldwide standard reporting and terminology
guidelines diagnostic category. Bethesda classification system divides
cytologic findings into six categories associated with escalating risk of
malignancy (ROM) [6]. The categories include non-diagnostic
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(Bethesda I), benign (Bethesda II), atypia or follicular lesion of un-
determined significance (Bethesda III), follicular neoplasm or suspi-
cious for follicular neoplasm (Bethesda IV), suspicious for malignancy
(Bethesda V) and malignant (Bethesda VI). The percentage of non-di-
agnostic specimens in thyroid FNA has been estimated to be between 1
and 20% and the observed risk of malignancy in these nodules was
higher than that in patients with the cytological outcome classified as
benign lesion [7].

Implementation of the Bethesda System improves the method to
classify the risk of thyroid cancer and serves as a platform for perfor-
mance benchmarking. It is recommended that every institution evalu-
ates the ROM in each category for quality improvement process. The
Bethesda system recommends that repeat biopsy should be done no
earlier than 3 months after the initial biopsy to avoid false-positive
results from inflammatory cellular changes [6]. However, delaying a
repeat FNA can put stress on the patient and may delay surgical in-
tervention in patients who deserve thyroid removal. Therefore, optimal
timing for a repeat FNA poses a dilemma in the management of patients
with non-diagnostic FNA results [8].

The reliability and accuracy of any reporting system is built on
experience, not only with cytologic interpretations but years of follow-
up of cytologic specimens and their correlations with the histologic
diagnoses whenever available [9]. Therefore, the objectives of this
study are to assess the effectiveness of TBSRTC method by cyto-histo-
logical correlation at our institution in Bangkok and also to determine if
the recommended 3-month waiting period is necessary to accurately
obtain a diagnostic result in previously non-diagnostic FNA results.

Materials and methods

Study settings

A retrospective 8-year (2010–2017) audit of thyroid FNA done by
thyroid specialists at Theptarin Hospital, a specialized endocrine center
in Bangkok, was performed. The majority of patients undergoing FNA
with or without an ultrasound-guide using 27G or 25G needles with 4–6
passes per nodule. A minority of patients (less than 20%) had under-
gone a modified technique non-aspiration fine needle capillary sam-
pling (FNCS). The obtained sample material was smeared and fixed in
alcohol, and then stained with hematoxylin and eosin. The final cyto-
pathologic finding was reported by using the TBSRTC criteria which
state that one sample is adequate if it contains a minimum of 6 groups
of well observed follicular cells, with at least 10 cells per group. All
smears were evaluated and interpreted by experienced cytopatholo-
gists. Histopathology reports for operated cases were used to correlate
cytology and final histopathology. In case of repeated preoperative
FNA, only the latest cytological diagnosis was considered.

Patients with initial non-diagnostic FNA results who underwent
repeat biopsy of the same thyroid nodule were also identified. The in-
terval between initial and repeated FNAs of the same lesion was de-
termined and results were compared. This retrospective study was ap-
proved by the Institutional Review Board of Theptarin Hospital
(Certificate of Approval No. 05/2017).

Statistical analysis

Data was presented as mean ( ± standard deviation, SD) or median
(interquartile range, IQR) for continuous data, and categorical variables
were presented as proportions. Comparisons between two groups were
done using an unpaired Student’s t-test for continuous data and Chi-
square test for categorical data. Final histopathology was compared
with initial FNA results to provide a ROM for each Bethesda category.
The accuracy of FNA test to diagnose benign (Bethesda II) and malig-
nant (Bethesda VI) lesions was expressed in four dimensions (sensi-
tivity, specificity, positive predictive value and negative predictive
value). Patients with initial non-diagnostic FNA results who underwent

repeat biopsy of the same thyroid nodule were divided into an early
repeated FNA (< 3 months) and a late repeated FNA (≥3 months). The
final FNA results of both groups were compared with Chi-square test in
each Bethesda category. All statistical analyses were conducted using
the Statistical Package for the Social Sciences (version 22.0; SPSS,
Chicago, IL, USA). P-value ≤0.05 was considered statistically sig-
nificant.

Results

As shown in Fig. 1. 2749 FNA procedures were done at Theptarin
Hospital from 2010 to 2017. A total of 2735 thyroid FNA from 2110
patients (mean age 45.7 ± 13.1 years, female 89.8%, mean size of
nodules 3.2 ± 1.3 cm) were examined. Ultrasound-guided FNA was
performed in only 15.3% of FNA procedures. The rate of non-diag-
nostic, benign, atypia of undetermined significance (AUS), follicular
neoplasm, suspected for malignancy, and malignant cases was 21.1%,
66.7%, 4.7%, 2.4%, 1.8%, and 3.3% respectively. No statistical sig-
nificance was found in the rate of non-diagnostic results between non-
ultrasound-guided FNA versus ultrasound-guided FNA (21.3% vs.
20.3%, p-value 0.534). A total of 188 patients (9%) underwent surgical
resection with available histopathology. Malignancy rate in operated
thyroid nodules were 20.0%, 4.2%, 9.4%, 23.5%, 57.1%, and 90.3% for
categories I to VI, respectively. Of the operated patients, 2 (1.0%) had a
false-negative diagnosis (both cases had benign FNA results but turned
out to be follicular carcinoma at the time of operation) and 6 (3.1%) a
false-positive diagnosis. The details of cyto-histological correlations of
FNA thyroid according to TBSRTC system are shown in Table 1. The
diagnostic accuracy of FNA to diagnose benign (Bethesda II) and ma-
lignant (Bethesda VI) lesions revealed the sensitivity, specificity, ne-
gative predictive value, and positive predictive value and their 95% CIs
were 0.97 (0.92–1.01), 0.89 (0.80–0.97), 0.96 (0.90–1.02), and 0.90
(0.83–0.98) respectively.

In 188 patients with initial non-diagnostic results, repeated FNA
were performed at the median time interval of 5 months (IQR
0–15 months). An early repeated FNA (< 3 month) were done in 79
patients (42.0%). No increase in the percentage of non-diagnostic FNA
results was observed in these patients when compared with late re-
peated FNA (≥3 months) (48.1% vs. 43.1%, p-value 0.329) but early
repeated FNA revealed malignancy results in 3 cases (3.8%). Results of
early repeated FNA compared with late repeated FNA according to
TBSRTC system are displayed in Fig. 2. Of the operated patients (13
cases), the risk of malignancy from initial non-diagnostic FNA was
found at 53.8%.

Discussions

In this retrospective study, we found that preoperative diagnosis of
thyroid nodules using TBSRTC in our hospital was comparable with
other studies in both previous local and international studies (sum-
marized in Table 2). However, we noted relatively low rates of risk of
malignancy in AUS category (ROM less than 10%). Another key finding
from this study is that diagnostic yield of repeat FNA biopsies was not
related to the time period between initial and subsequent FNA which
were consistent with other studies [8,10]. Therefore, patients with
suspicious features of thyroid nodules should receive a repeat FNA as
soon as needed, rather than waiting 3 months in order to rule out the
presence of malignancy. In some patients with the repeated FNA re-
vealed non-diagnostic results again, very carefully monitoring or di-
agnostic thyroidectomy should be offered from the high prevalence of
malignancy [11].

The uniform reporting system for thyroid FNA is important to select
which patients should be referred for surgery. In the past, pattern re-
cognition was used as a method to categorize thyroid nodules into
“typically benign” and “typically malignant” [12]. However, re-
producible malignancy risk stratification especially intermediate
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Fig. 1. Flow diagram of study.

Fig. 2. Results of early repeated FNA (black bar) compared with late repeated FNA (white bar).

Table 1
The details of cyto-histological correlations of FNA thyroid according to TBSRTC system.

n Benign Follicular
adenoma

Hurthle cell
adenoma

Papillary thyroid
CA

Follicular
carcinoma

Medullary CA Anaplastic CA

Non-diagnostic 15 8 (53.3%) 4 (26.7%) 0 (0.0%) 3 (20.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Benign 48 38 (79.2%) 8 (16.7%) 0 (0.0%) 0 (0.0%) 2 (4.2%) 0 (0.0%) 0 (0.0%)
Atypical of undetermined

significance
30 15 (50.0%) 11 (36.7%) 1 (3.3%) 3 (10.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Follicular Neoplasm 15 4 (26.7%) 4 (26.7%) 3 (20.0%) 3 (20.0%) 1 (6.7%) 0 (0.0%) 0 (0.0%)
Suspicious for malignancy 18 1 (5.6%) 6 (33.3%) 0 (0.0%) 9 (50.0%) 1 (5.6%) 1 (5.6%) 0 (0.0%)
Malignant 62 4 (6.5%) 1 (1.6%) 0 (0.0%) 55 (88.7%) 0 (0.0%) 1 (1.6%) 1 (1.6%)
Total 188 70 (37.2%) 34 (18.1%) 4 (2.1%) 73 (38.8%) 4 (2.1%) 2 (1.1%) 1 (0.5%)
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categories and non-diagnostic FNA definition remained uncertain and
variable between institutes until the development of TBSRTC. This
system gained international acceptance and yielded dependable and
reproducible risk of malignancy in each cytologic category [13,14]. The
ROM in the AUS category has been a subject of intensive research in the
past decade. However, the diagnostic category of AUS is based on cy-
tomorphologic interpretation and is relatively subjective. Therefore,
TBSRTC was updated in 2018 to refine the category of atypia of un-
determined significance/follicular lesion of undetermined significance
(AUS/FLUS) by sub-classifying this category regarding the presence or
absence of nuclear atypia and also introduction of a new thyroid pa-
thological diagnosis of “non-invasive follicular tumor with papillary-
like nuclear features (NIFTP)” [15]. As a result of these revised items,
ROM of AUS/FLUS (including NIFTP) increased from 5–15% to 10–30%
but remain relatively unchanged (6–18%) if excluding NIFTP as a di-
agnosis of benign thyroid condition [16]. However, to date, the ma-
jority of published studies reference the original Bethesda categories.
Therefore, we still relied on the original version of TBSRTC to bench-
mark ROM in our study.

The technique of FNA may be suction assisted with syringe or non-
aspiration capillary technique or fine-needle capillary sampling (FNCS)
[17]. In our experience, FNCS is practiced by only a few thyroidologists
in our center and non-diagnostic rate has been slightly lower when
compared with traditional suction assisted FNA technique (non-diag-
nostic rate 18.8% versus 22.3%). Theoretically, FNCS could avoid ne-
gative pressure from aspirations and causing less tissue damage and
bleeding [18]. However, the familiarity in each technique might be
more important factor than particular technique. Other influential
factors include sampling error, the nature of the sampling tissues (solid
or cystic lesions), adequacy criteria from reporting system, discrete
decisions of pathologists, etc. In our study, the rate of non-diagnostic
FNA was up to one-fifth of FNA samplings which was higher than the
recommendation from experts in TBSRTC committees (non-diagnostic
samples ideally should be limited to no more than 10% of thyroid
FNAs) [6]. The problems of non-diagnostic FNAs are worldwide pro-
blems and ROM of this category is quite high at 16.8% from a recent
meta-analysis [7]. In our study, the ROM of non-diagnostic samples was
also high at 21.1%. The usual management of this category is to repeat
ultrasound-guided FNA in 3–12 months depends on suspicious features
from ultrasound findings [14]. However, our study was consistent with
other studies that repeated FNA before 3 months did not affect out-
comes of repeated FNA [8,10,19,20]. Therefore, early repeated FNA
should be offered to patients with worrisome features of thyroid no-
dules to rule out malignancy. Moreover, ultrasound guidance is strongly
recommended to target suspicious area inside thyroid nodules accu-
rately if repeated FNAs are required.

It should be noted that FNA cannot distinguish between benign and
malignant follicular and Hürthle cell lesions because the demonstration
of capsular and/or vascular invasion is required to diagnose non-

papillary thyroid tumors [18]. From our experience in the FNA cate-
gories of “follicular neoplasm” and “suspicious for malignancy”, the
ROM from both categories was lower than recommended by the ori-
ginal TBSRTC guidelines [6]. The detailed histological diagnosis re-
vealed that follicular adenoma accounted for 30% in these categories.
The discrepancy of ROM in the category of suspicious for malignancy
might come from intrinsic incompleteness of sampling that occurs in
thyroid nodules, low surgical follow-up rates in our study, or skills of
cytopathologists. False-positive diagnoses (Bethesda VI but no malig-
nancy detected in surgically removed thyroids) in our study was quite
high at 9.7% when compared with previous studies (reported incidence
ranges from 0% to 7.7%) [7,13]. Interpretative errors from degen-
erative changes, or inexperienced cytopathologists might be possible
reasons. Therefore, adequate counseling for patients regarding the
range of ROM in each FNA category should be excelled and continuing
internal quality control in reporting thyroid FNA according to TBSRTC
should be performed to establish each institute ROM from each FNA
category [21,22].

Several limitations of this study should be noted. First, the calcu-
lated ROM based on the number of cases with available histological
follow-up was quite low in our study from preferably conservative
management. However, this reflects the real-world clinical practice in
the era of patient-centered care. We acknowledged our limitation re-
garding the very low surgical follow-up results of repeated FNA nodules
and risk of malignancy of non-diagnostic FNA needed to be interpreted
cautiously in the context of limited surgical rate. Moreover, the false
positive from early FNA need to be further studied more with the larger
sample sizes of definite histological diagnosis. Second, the original
TBSRTC was still used in this retrospective study which might be dif-
ficult to compare data with the recent or near-future publications that
use the updated TBSRTC 2017. However, whether or not the revised
ROM will be applicable to Asian patients need to be further studied
because of the lower prevalence of NIFTP in the Asian series when
compared with Caucasian series [23,24]. Third, the practice of ultra-
sound-guided FNA in our institute had not been widely performed
which might affect the relatively high rate of ROM in the non-diag-
nostic FNA category. Efforts should be made to reduce the rate of non-
diagnostic FNA as much as possible. Forth, molecular-based testing
modalities are not available in Thailand yet [25]. Therefore, the role of
adjunctive molecular studies testing of FNA specimens to influence
ROM could not be studied in our series.

In conclusions, preoperative diagnosis of thyroid nodules using
TBSRTC in our series was comparable with other studies. The uniform
diagnostic criteria of the Bethesda System help yield dependable, re-
producible malignancy risk stratification and also sharing local ex-
perience with international benchmarks. All centers which practice
thyroid FNAs should periodically audit the correlation between cy-
tology and final histopathology in order to improve accuracy of FNA
and communication between specialists. Moreover, diagnostic yield of

Table 2
Risk of Malignancy (ROM) per each category of the Bethesda system compared with other series.

TBSRTC category on FNA ROM in our study
(N = 188)

Limlunjakorn et al.
(2017)1 (N = 457)

Cibas et al. (2009)2

(Estimated)
Bongiovanni et al.
(2012)3 (N = 6362)

Sheffield et al. 20144

(N = 8044)
Krauss et al. 20165

(N = 8214)

Non-diagnostic 20% 19% 1–4% 16.8% 18.7% 12%
Benign 4% 14% 0–3% 3.7% 6.5% 5%
Atypical of undetermined

significance
9% 38% 5–15% 15.9% 28.3% 17%

Follicular Neoplasm 24% 21% 15–30% 26.1% 33.1% 25%
Suspicious for malignancy 57% 82% 60–75% 75.2% 65% 72%
Malignant 90% 94% 97–99% 98.6% 98.6% 98%

1 Limlunjakorn P, et al. J Med Assoc Thai 2017;100:783–92.
2 Cibas ES, et al. Am J Clin Pathol 2009;132:658–65.
3 Bongiovanni M, et al. Acta Cytol 2012;56:333–9.
4 Sheffield BS, et al. Expert Rev Endocrinol Metab 2014;9:97–110.
5 Krauss EA, et al. Arch Pathol Lab Med 2016;140:1121–31.
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repeat FNA biopsies are not related to the time period between initial
and subsequent FNA. The relatively high percentage of risk of malig-
nancy in non-diagnostic FNA is an important diagnostic issue so pa-
tients with suspicious features of thyroid nodules should receive a re-
peat FNA as soon as needed.
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