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ABSTRACT

Objective: Fine-needle aspiration cytology (FNAC) is the principal method for evaluating thyroid nodules. Currently, the reporting hereof is
based on the Bethesda System for Reporting Thyroid Cytopathology (TBSRTC), which classifies lesions into six diagnostic categories, each
with its own malignancy risk and management guidelines. In this study, we aimed to assess the accuracy of FNAC performed in our institution.
Methods: A retrospective study was executed to compare the cytology and histopathology results for patients undergoing both thyroid
FNAC and subsequent thyroid surgery between 2013 and 2020. Cytological diagnoses were classified according to the 2017 TBSRTC.
Results: The incidence of the cytological categories in the 131 FNAC samples were as follows: Nondiagnostic 11.5%; benign 19.8%; atyp-
ia/follicular lesion of undetermined significance 6.9%; (suspicious for) a follicular neoplasm 28.2%; suspicious for malignancy 13.7%; and
malignant 19.8%. Final pathology showed malignancy rates of 13.33%, 7.69%, 33.33%, 13.51%, 83.33%, and 100.00% for each Bethesda
category | to VI respectively. The sensitivity, specificity, positive and negative predictive value and diagnostic accuracy were 91.67%, 40.68%,
56.79%, 92.31%, and 62.62% respectively.

Conclusion: The malignancy rates of thyroid nodules examined with FNAC at our institution were higher than the rates reported in the
Bethesda system for all categories, except category IV and VI. The wide variability in calculation of thyroid FNAC statistics makes comparison
difficult and highlights the need for uniform definitions. We strongly support further investigation in this field as our findings warrant the
need for institution-specific data to ameliorate the management of thyroid nodules.
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Fine-needle aspiration cytology is the principal screening tool
for the evaluation of thyroid nodules, being fast, reliable, safe,
minimally invasive, cost-effective, and reaching high sensitivity

Introduction

Thyroid nodules are a prevailing clinical problem with re-

ported prevalence ranging from 19% to 68% on the basis of
high-resolution ultrasound data. Palpable nodules appear less
frequently, with a prevalence varying between 1% and 5% in
iodine-sufficient parts of the world (1). Although the mecha-
nism underlying thyroid nodule formation and growth is poor-
ly understood, nodules are more common in women, in older
individuals, in individuals exposed to ionizing radiation, and in
individuals living in areas endemic for iodine deficiency (2).

The clinical importance of thyroid nodules rests with the need
to exclude thyroid cancer, which occurs in 7%-15% of cases
depending on age, sex, radiation exposure history, family histo-
ry, and other factors (1, 3, 4). According to the Belgian Cancer
Registry, 971 new cases of thyroid cancer have been registered
in Belgium in 2018 (5).
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and specificity (6, 7). Moreover, this procedure is the most ap-
propriate diagnostic tool to distinguish between patients who
require clinical management or surgical excision (8). It reduces
the rate of unnecessary thyroid surgery in patients with benign
nodules and triages patients with thyroid cancer to appropriate
surgery (9).

In 2007, the Bethesda System for Reporting Thyroid Cytopa-
thology (TBSRTC) was introduced to address the compelling
inconsistency in the publishing of cytological data in thyroid
FNAC samples and to attempt to standardize international
terminology. Thyroid lesions can be classified into six major
categories according to TBSRTC, including (I) nondiagnostic/
unsatisfactory; (Il) benign; (Ill) atypia of undetermined signif-
icance/follicular lesion of undetermined significance (AUS/
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FLUS); (IV) follicular neoplasm/suspicious for follicular neo-
plasm (FN/SEN); (V) suspicious for malignancy (SFM) and (VI)
malignant. Each of the categories has an implied cancer risk,
ranging from 0% to 3% for the benign category to virtually
100% for the malignant category, which links it to a rational
clinical management guideline (9).

Nevertheless, FNAC of thyroid nodules has limitations in that
both false-negative and false-positive results can occur, and it
has been widely advocated that institutions that use TBSRTC
should regularly communicate the incidences and risk of malig-
nancies (ROM) for each category to improve patient manage-
ment (10). This study was conducted to evaluate the diagnos-
tic accuracy and ROM of FNAC in our institution by comparing
cytology results with pathological diagnoses.

Methods

In this retrospective study, we included all the patients under-
going thyroid surgery between 2013 and 2020 at the ENT de-
partment of our institution. The exclusion criteria included the
absence of preoperative FNAC (36 patients), absence of final
histopathological result (0 patient), and completion thyroidec-
tomy in the context of earlier carcinomatous diagnosis (three
patients). Absence of preoperative cytological results mostly
occurred in multinodular goiters.

A total of 131 cases were incorporated.

The study was authorized by the institutional review board of
ZNA/OCMW Antwerpen (ethics committee approval number
5473). Given the retrospective nature of the study, the obliga-
tion for informed consent was renounced.

Medical records were reviewed for the following variables: age,
sex, operation type and date, preoperative sonographic fea-
tures, cytological category, pre- and postoperative lab results,
and postoperative histological result. For cases with multiple
cytological results for one nodule, the highest Bethesda cate-
gory was recorded.

The ultrasonography (US) factors (according to the US report) in-
cluded initial nodule size (maximal dimension), presence of calci-
fications, and nodule vascularity. Other features such as echoge-
nicity, nodule composition, borders, and a taller-than-wide shape
were not included as they were not routinely described.

Main Points:

The malignancy rates of thyroid nodules examined with
fine-needle aspiration cytology (FNAC) at our institution
were higher than the rates reported in the Bethesda system,
except for the (suspicious) for follicular neoplasm and malig-
nant category. This warrants the need for institution-specific
data and malignancy rates to further optimize the manage-
ment of patients with thyroid nodules.

We observed a high sensitivity, negative predictive value, and
overall diagnostic accuracy, supporting thyroid FNAC as the
preferred tool to investigate thyroid nodules.

Nonetheless, the wide inconsistency in reported thyroid
FNAC statistics and corresponding calculation methods
highlights the need for uniform definitions.
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Fine-needle aspirates were classified according to the 2017
TBSRTC as: () nondiagnostic or unsatisfactory; (Il) benign; (111
atypia of undetermined significance (AUS) or follicular lesion
of undetermined significance (FLUS); (IV) follicular neoplasm
or suspicious for a follicular neoplasm; (V) suspicious for malig-
nancy; and (VI) malignant. (11) In category (IV), the presence of
Hurthle cells was further specified.

The US-guided FNAC was performed by experienced head-
and-neck radiologists and endocrinologists. A 21-gauge needle
was used under US guidance, and one to two punctures were
made into each nodule. The tissues were fixed and stained us-
ing the Papanicolau or Diff-Quik method.

Pathology samples were acquired after hemi- or (sub)total
thyroidectomy. All operations were carried out by a head-
and-neck surgeon. Surgical specimens were examined gross-
ly and microscopically. The specimens were not reviewed
on-site for adequacy. The final histopathological results were
classified as nodular hyperplasia, inflammatory pathology,
follicular adenoma and carcinoma (specified if Hurthle cell
type), papillary carcinoma, anaplastic carcinoma, or other (be-
nign or malignant).

Statistical analysis

Statistical analysis was completed using the Statistical Pack-
age for Social Sciences version 26 (SPSS Inc., IBM compa-
ny, Chicago) software. The values were presented as mean *
standard deviation (SD) and for categorical variables, the ab-
solute and relative frequencies were shown. Statistical signif-
icance was assessed using two-tailed tests and was defined
as p<0.05. The unpaired comparison of two categorical vari-
ables was analyzed by Fisher's exact test. Mann-Whitney U
tests and one-way analysis of variance (Kruskal-Wallis) tests
were used to compare continuous variables between groups.
To identify independent predictors of histopathological re-
sults, a univariate analysis was performed using a logistic re-
gression model.

The diagnostic performance of the FNAC procedures was as-
sessed calculating sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV), and total diag-
nostic accuracy. Similar to Bongiovanni et al. (8), we consid-
ered thyroid FNAC as a “screening test.” A true negative result
was specified as a nodule, categorized as Bethesda I, verified
as being benign on final pathology. A true positive result was
specified as category IV, V, and VI nodules being malignant on
histology because they led to a recommendation of surgery.
The false-positive category included patients who were diag-
nosed as follicular neoplasm, suspicious for malignancy and
malignant that were confirmed as benign. The false-negative
cases included those diagnosed as benign on FNAC but con-
firmed as malignant upon surgical excision. The diagnostic cat-
egories (DC) I and Ill categories were excluded from this analy-
sis because these diagnoses usually lead to a repeat FNA rather
than to surgical excision (8).

In view of the diagnosis of non-invasive follicular thyroid neo-
plasm with papillary like nuclear features (NIFTP), we consid-
ered it as a malignancy in our calculations as it is defined as
“surgical disease,” which is as per guideline of TBSRTC (11).
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Table 1. Cytologic vs. final histopathologic results

Bethesda category | Il [} v \" W Total (n)
Pathology = Nodular hyperplasia/Goiter 7 19 4 10 1 0 41
Inflammatory 2 1 1 2 0 0
Follicular adenoma 2 3 1 11 0 18
Hurthle cell adenoma 0 0 0 7 1 0
Follicular carcinoma 0 0 0 0 0 4
Hurthle cell carcinoma 0 0 0 0 1 0
Papillary carcinoma 2 2 2 13 21 41
Poorly differentiated/ Anaplastic carcinoma 0 0 0 0 1 0 1
Other (benign) 2 1 0 2 0
Other (malignant) 0 1 1 3 0 1
Total (n) 15 26 9 37 18 26 131
ROM (%) 13.33% 7.69% 33.33% 13.51% 83.33% 100%
ROM: Risk of malignancy
Table 2. Cytologic diagnosis by age and sex
Bethesda category: n (%)
Age (years) N | Il 1] IV \'% \'l
0-30 15 0 (0.0) 1(6.7) 1(6.7) 6 (40.0) 2 (13.3) 5 (33.3)
31-60 74 14 (18.9) 15 (20.3) 5(6.8 20 (27.0) 9(12.2) 11 (14.9)
> 60 42 1(2.4) 10 (23.8) (7.1) 11 (26.2) 7(16.7) 10 (23.8)
Sex N
Male 29 3(10.3) 6 (20.7) (3.4) 6 (20.7) 6 (20.7) 7 (24.1)
Female 102 12 (11.8) 20 (19.6) 7.8) 31(30.4) 12 (11.8) 19 (18.6)

Table 3. Nodule diameter in cytological categories

Nodule diameter

N Mean Rank (mm)

Bethesda category | 10 5455

Il 19 59.45

I 5 50.70

% 25 37.36

v 12 38.92

Vi 17 34.50

Total 88

Results

Atotal of 131 patients were investigated, including 29 (22.1%) men
and 102 (77.9%) women. Thus, the male-to-female ratio was 1:3.5.
Age at the time of surgery ranged from 15 to 84 years with a mean
of 51 years (SD 16.3). Regarding the type of operation, 49 (37.4%)
total thyroidectomies, 10 (7.6%) subtotal thyroidectomies, and 72
(55.0%) hemi-thyroidectomies were performed.

In 114 (87.0%) patients, a preoperative ultrasonography was
done. Initial nodule size was measured in 88 patients and

E— 94

ranged from 10.0 to 82.0 mm with a mean of 33.02 mm (SD
16.295). (Micro)calcifications were found in 17.5% of the per-
formed ultrasonography studies (20 patients), whereas vascu-
larization in the nodule was present in 55.3% (63 patients).

The cytological and histologic results and matching risk of
malignancy rates are summarized in Table 1. For the total
131 FNACs, the incidences of the six diagnostic categories (I-
VI) were as follows: 11.56%; 19.8%; 6.9%; 28.2%; 13.7%, and
19,8%, respectively. In category IV, Hurthle cells were present
in 15 (41,7%) of the 36 patients. The FNAC diagnoses grouped
by sex and age are shown in Table 2.

The differences in cytological diagnoses between the different
age groups and those according to sex were not statistically
significant (p=0.150 and .717, respectively). A significant dif-
ference in nodule diameter was found between the cytolog-
ical categories (p=0.019), shown in Table 3, whereas the dif-
ferences in cytological diagnoses classified by the presence of
vascularization or calcification were not statistically significant
(p=0.664 and .839, respectively).

According to the final pathology results, 31.3% of 131 patients
had nodular hyperplasia, 4.6% had inflammatory pathology,
19.8% had follicular adenoma, 3.9% had follicular carcinoma,
31.3% had papillary carcinoma, 0.8% had anaplastic carcino-
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Table 4. Comparison of benign and malignant patient groups

Benign Malignant Total p
N (%) / mean (SD) N (%) / mean (SD) N

Male 13 (44.8) 16 (55.2) 29
Sex 0.087

Female 65 (63.7) 37 (36.3) 102

0-30 4 (26.7) 11 (73.3) 15 0.008
Age 31-60 51(68.9) 23 (31.1) 74

>60 23 (54.8) 19 (45.2) 42

Present 8 (40.0) 12 (60.0) 20 0.077
Calcifications

Absent 60 (63.8) 34 (36.2) 94

Present 34 (564.0) 29 (46.0) 63
Vascularization 0.185

Absent 34 (66.7) 17 (33.3) 51

N 54 34 81 0.007
Nodule diameter

(mm) 36.31 (16.906) 27.80 (13.972)

Underlined units represent statistically significant p values

ma, and 8.4% had other, rarer diagnoses; three of which were
NIFTP. All NIFTP cases were initially defined as category IV on
FNAC.

The patients were grouped as benign (n=78; 59,5%) and malig-
nant (n=53; 40,5%). The benign and malignant patient groups
were correlated by sex, age, presence of vascularization or cal-
cification and nodule diameter on ultrasonography (Table 4).
Statistically significant differences between the different age
categories were found as well as significant differences in nod-
ule size between the benign and malignant groups (p=0.008
and 0.007, respectively).

In univariate logistic regression analysis, nodule size was
proven to be an independent predictor of histopathological
results (p=0.021), age was not (p=0.407). The odds of a ma-
lignant pathology result decreases by 3.7% with increasing
nodule diameter (unit = mm, 3 = -0.038), although the model
explains only 9.4% (Nagelkerke R?) of the variance in final pa-
thology result.

The dataset contains 46 true positive nodules, 24 true nega-
tive nodules, 35 false positive nodules, and two false negative
nodules. The diagnostic performance of FNAC for detection
of thyroid malignancies was characterized by a sensitivity,
specificity, PPV, NPV, and total diagnostic accuracy of 91.67%,
40.68%, 56.79%, 92.31%, and 62.62%, respectively.

Discussion

FNAC has been demonstrated to be an efficacious primary di-
agnostic tool in the workup of thyroid nodules. Since the intro-
duction of TBSRTC in 2007, the reporting of cytological results
has become more standardized.

Comparing the incidence rates of each Bethesda category in
our population to the assumed incidences in the Bethesda sys-
tem, we found that they were comparable for the AUS/FLUS
(Il) category (6.5%), but dissimilar for the other categories.
The incidence rate of the benign category (Il) (21.1%) falls far

below the 60%-70% described in literature, whereas the inci-
dence rates of categories |, IV, V, VI (11.5%; 28.5%; 13%, and
21.1%, respectively) are much higher (9).

However, if we compare our numbers to other studies using
only patients with histological follow-up, all the incidence rates
are similar (8). A probable explanation in this study is, there-
fore, the selection bias brought up when only examining pa-
tients who have undergone thyroid resection.

The AUS/FLUS:malignant ratio, presumed to be a test for
quality of FNAC practice by Krane et al. (12), similar to the
ASCUSLSIL (atypical squamous cells of undetermined signifi-
cance:low-grade squamous intraepithelial lesion) ratio used in
gynecological cytology numbers 0.35 in our study (12). This is
below the targeted range of 1.0 to 3.0, and this can also be
attributed to our selection bias, causing high incidence rates in
the malignant category VI.

The risk of malignancy rates in our study are higher than the
rates proposed in the 2017 review of the Bethesda system, ex-
cept the (suspicious) for follicular neoplasm (IV) and malignant
(V1) categories (11). The ROM is lower for category IV (13.51%
in this review vs. 25%-40% reported by TBSRTC) and similar
for category VI (100% vs. 97%-99%).

As mentioned above, we used ROM of the 2017 TBSRTC when
considering NIFTP as a malignancy as surgery is still recom-
mended for these nodules according to the ATA and Bethesda
guidelines (11, 13). In our opinion, ROM is clinically more rele-
vant because it is denoted as surgical disease.

In this study, the ROM of the non-diagnostic (I), benign (l1),
atypia of undetermined significance (lll), and suspicious for
malignancy (V) categories were 13.33%; 7.69%; 33.33% and
83.33%, respectively. The reported ROM in the 2017 TBSRTC
was 5%-10%, 0%—-3%, 10%-30%, and 50%-75% for each of
the respective categories. These higher malignancy rates are
similar to several other studies (10, 14-16).
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One of the possible, often cited, explanations of these higher
malignancy rates is selection bias, and assessing ROM on the
basis of histologic results alone probably overestimates it (11,
14). This is best demonstrated in the benign category. Clini-
cal follow-up is regularly suggested for benign thyroid nodules,
meaning that the 26 cytologically benign patients who went
through thyroid surgery must have had a different surgical
indication. These could have enclosed symptomatic multi-
nodular hyperplasia but also malignant imaging profile, pre-
disposing genetic factors, hyperthyroidism, and so forth. The
same comparison can hold true for the atypia of undetermined
significance/follicular lesion of undetermined significance and
non-diagnostic category. The usual management for these
categories is repeat FNAC; these nodules are mostly resected
only if there are alarming clinical or ultrasound features, an ab-
errant repeat aspiration result, and/or an abnormal molecular
testing result (11).

Sheffield et al. (14) indicated that another possible study bias
could be the inclusion of papillary microcarcinomas (tumors
> 1 cm in greatest dimension) in the study population. In this
study, microcarcinomas were interpreted as cancer, whereas
the implications of papillary thyroid microcarcinoma is disput-
ed. Papillary microcarcinomas are reported to have low rates of
remote spread and mortality and under certain circumstances,
observation could be considere (17).

In this study, age was correlated with the final histological re-
sult. The incidence of thyroid nodules was lower in younger age
groups; however, the younger in age, more the chance of a ma-
lignant diagnosis. This is similar to the results of previous stud-
ies: with advancing age, the prevalence of clinically relevant
thyroid nodules increases, whereas the risk that such nodules
are malignant decreases (18). The same trend was observed for
the cytological diagnoses, although this was not statistically
significant.

In men, we found a higher incidence of malignant cytological
and histological results than in women, but these differences
were not significant. However, extensive literature on the high-
er risk of cancer in men with a thyroid nodule than in women
is available (1, 3). A possible explanation for the non-significant
results in this study is the power being too low to reach signif-
icance.

Nodule diameter is significantly correlated with both the cy-
tological and final histological results. Malignant nodules had
a significantly smaller nodule diameter than that of the benign
ones in this study. Several studies in the past drew the same
conclusions (19-21). In univariate logistic regression, the nod-
ule diameter was also proven to be an independent predictor
of the final histopathological results, although the model ex-
plained only 9.4% of the variance in the final pathology result.

Other sonographic features, namely the presence of calcifica-
tions and vascularization of the nodule, were not significantly
associated with cytological or histological results in our data.
However, a trend towards more malignant diagnoses in nod-
ules with calcifications and presence of vascularization is seen,
which is in accordance with the results of previous studies (1,
21,22).

B-ENT 2021;17(2): 92-7

As the primary goal of thyroid FNAC is to fulfill a screening
function, sensitivity and specificity should be optimized. In
previous meta-analyses and reviews, sensitivity and specificity
ranged from 40% to 99% and 45% to 100%, respectively (2,
23, 24). This extensive variation is principally owing to the way
in which data are analyzed. Measuring the test characteristics
of thyroid FNAC is difficult because there is no uniform ac-
cepted definition for a "positive” or “negative” result. Most of
the studies do not include the indeterminate categories (atyp-
ical, follicular neoplasm, and suspicious for malignancy) in the
computations (14, 25).

According to the guidelines of the Bethesda system, thyroid
nodules within the (suspicious) for follicular neoplasm and sus-
picious for malignancy category should be managed by surgical
removal (11). Therefore, we considered thyroid nodules in cat-
egory IV, V, and VI with malignant histology as positive, simi-
lar to Bongiovanni et al.2 Nodules in the benign category with
both benign cytology and histology were regarded as negative.
The DC | and Ill categories were removed from our calculations
because these results frequently lead to a repeat FNA sooner
than to surgical excision.

The sensitivity, specificity, positive predictive value, nega-
tive predictive value, and total diagnostic accuracy of thyroid
FNAC in our study were 95.65%, 42.11%, 57.14%, 92.31%,
and 66.02%, respectively; thus mainly showing a high sensi-
tivity, negative predictive value, and diagnostic accuracy. This
supports the use of FNAC as a primary screening tool in the
diagnostic setting.

The rather low specificity in our study was because of our in-
terpretation of suspicious cytological results. If suspicious
cytological results are considered as positive, then sensitivity
will increase and specificity will decrease. However, if the sus-
picious results are considered as negative, specificity will in-
crease and sensitivity will decrease (2).

This study had several limitations, the first being its retro-
spective approach. Second, our study was based on a single
cohort from a single department and institution, introducing
institutional bias such as referral and assessment bias. Third,
as previously mentioned, only patients who underwent thyroid
surgery were included in this study. There may have been ad-
ditional clinical or sonographic features leading to the choice
to move on to surgery in these nodules. This causes a selection
bias, which may be related to an augmented risk of malignancy.

In conclusion, the malignancy rates of thyroid nodules exam-
ined with FNAC at our institution were higher than the rates
reported in the Bethesda system, except for the (suspicious)
for follicular neoplasm and malignant category. We observed a
high sensitivity, negative predictive value, and overall diagnos-
tic accuracy, supporting thyroid FNAC as the preferred tool to
investigate thyroid nodules.

Nonetheless, the wide inconsistency in reported thyroid FNAC
statistics and corresponding calculation methods highlight
the need for uniform definitions. Our findings also warrant the
need for institution-specific data and malignancy rates to fur-
ther optimize the management of patients with thyroid nod-
ules.
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