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Background: Nodular thyroid lesions are common among the population,

especially women. Four-step processes were needed to evaluate thyroid nodules; Article history
starting with a history and clinical examination, followed by thyroid function test,
then thyroid ultrasound (US) examination, and lastly US-guided aspiration
cytology. The availability of thyroid imaging reporting and data systems (TIRADs)
allows for an accurate clinic-pathological correlation. Moreover, the Bethesda
system for reporting thyroid cytopathology was introduced to standardize the
communication of fine-needle aspiration cytology (FNAC) interpretation between
pathologists and clinicians. Aim: We aimed to assess the diagnostic utility of TIRAD
and the Bethesda systems, separately and in combination, to explore the accuracy
of the combination of these two standardized grading methods in the differential
diagnosis of thyroid nodules. Materials & Methods: This is a retrospective study
including patients with thyroid nodules. Clinical data of the patients were collected Copyright
from their reports. TIRADs system was used to classify solitary thyroid lesions. All
FNAC and cell block slides were revised. The Bethesda system was used to classify
the thyroid lesions. All radiological and pathological results were correlated
statistically. Results: By combining sensitivity and specificity of both TIRADs and
Bethesda systems, sensitivity for detecting the nature of thyroid nodule was raised
to 90.8% and the specificity was increased to 98%. Conclusion: Combination of
both Bethesda systems and TIRADs increases the accuracy of evaluation of thyroid
nodules to take the appropriate surgical decision.
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INTRODUCTION (TIRADS) is a classification system based on
ultrasound features that were introduced to
allow for a better selection of thyroid nodules
undergoing FNAC for avoiding unnecessary
procedures. This system also unifies language
between radiologists and endocrinologists all
over the world (Horvath et al., 2009). TIRADs
have six categories for diagnosis and each of

which has special characters and different risks

Nodular thyroid lesions are common among the
population especially women (Mora-Guzman et
al., 2018). Ultrasonography has great
importance in thyroid imaging in the clinical
approach to nodular thyroid lesions. However,
there are no sure signs by US that can give a cut-
off point to differentiate benign from malignant
lesions. Therefore, FNAC is a well-established

technique for the differentiation of benign from
the malignant lesion with high sensitivity and
specificity (Arpana et al., 2018).

A radiological system like that of the breast was
established in diagnosing thyroid nodules.
Thyroid imaging reporting and data systems

of malignancy (Tessler et al., 2017).

Fine needle aspiration cytology is an important
method in diagnosing thyroid nodules as it is
safe, cost-effective, and can differentiate
between benign and malignant lesions (Tayde
et al. 2017). Bethesda system was developed to
have a uniform reporting system for thyroid
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FNAC that help effective communication among
pathologists, clinicians, and radiologist (Cibas et
al., 2009). Six categories were established in the
Bethesda system and each of which is linked to
a different risk of malignancy and needs certain
clinical management (Alshaikh et al., 2018).
Clinical management concerning the Bethesda
system ranges from clinical and sonographic
follow-up in category Il to near-total
thyroidectomy or lobectomy in categories V and
VI (Cibas et al., 2009).

So that the present study aimed to assess the
diagnostic utility of TIRAD and the Bethesda
systems separately and in combination to
explore the accuracy of the combination of
these two standardized grading methods in the
differential diagnosis of thyroid nodules.

MATERIALS AND METHODS

A retrospective type of study during the period,
from 1 January 2017 to 1 January 2018 was
conducted in the Oncology center at the Faculty
of Medicine, Mansoura. This study was
approved by our Institutional Review Board (IRB
code no: R.19.03448).

Inclusion and exclusion criteria

All patients having clinically palpable thyroid
swellings, irrespective of their age and sex, and
who underwent ultrasound imaging with
subsequent FNAC and surgery for nodule
removal were included in this study. However,
cases who did not do further surgery after FNAC
were excluded.

Data collection

Clinical data of the patient were collected from
their reports as regard age, sex, and clinical
presentation. All cases were assessed
radiologically and FNAC was collected under US
guidance. Assessment of thyroid nodules was
done using the TIRAD system. This system
provides  standardized recommendations
despite the expertise of the reader. Many
studies supported that the TIRAD system
decreased interobserver variability (Hoang et
al., 2018; Itani et al., 2019).

TRIADS system was used to classify solitary
Thyroid lesions into six categories. These
include TI-RADS 1: normal thyroid gland. No
focal lesion. TI-RADS 2: benign nodules.

Noticeably benign pattern. TI-RADS 3: probably
benign nodules. TI-RADS 4: 4a—undetermined
nodules, 4b-suspicious nodules, 4c—highly
suspicious nodules TI-RADS 5: Probably
malignant nodules and TI-RADS 6: biopsy-
proven malignancy (Sanchez, 2014).
Radiological data according to the number of
nodules, site, and size were revised. Regarding
cases presented with more than one nodule, we
commented on the more suspicious one.

All cases in the current study undergo US-
guided FNAC. TRIADS 1cases in this study
undergo further FNA and surgery due to Nodule
size consideration as the size of TIRAD1 cases
ranged from 1.3 to 11 cm. Most guidelines
recommend FNA for nodules that are larger
than 10 mm (Frates et al., 2005; American
Thyroid Association (ATA) Guidelines Taskforce
on Thyroid Nodules and Differentiated Thyroid
Cancer et al., 2009; Luster et al., 2019).

Cytological and histopathological evaluation

In our cytopathology lab, cytology slides were
stained by hematoxylin and eosin stains, then
the residual hemorrhagic aspiration in the
syringe and needle was fixed in 10% formalin
and paraffin-embedded (cell block). The
histological sections were examined as a
complementary diagnostic tool. This because
cytologic-histologic correlation is a reliable
method for determining the outcome of FNAC
diagnosis and is proved to reduce the rate of
unsatisfactory samples and increase the
accuracy of diagnosis (Cristo et al., 2016).

All FNAC and cell block slides were revised. Six
categories of the Bethesda system were used to
classify the thyroid lesions. These categories
include (Bethesda I: non-diagnostic, Bethesda Il:
benign, Bethesda Ill: atypia of undetermined
significance (AUS)/follicular lesion of
undetermined significance (FLUS), Bethesda IV:
follicular neoplasm/suspicious for follicular
neoplasm, Bethesda V: suspicious for
malignancy, and Bethesda VI: malignant). For a
thyroid FNA specimen to be satisfactory for
evaluation, at least six groups of benign
follicular cells are required, and each group is
composed of at least 10 cells (Alshaikh et al.,
2018). Smears showing atypical cells were never
considered inadequate regardless of cellularity.
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H&E slides of the thyroid nodule after surgery
were also revised.

Statistics

Sensitivity, specificity, positive predictive value,
and negative predictive value were calculated
for both TIRADS and Bethesda systems
separately and in combination. The pathological
results after thyroid nodule surgery were taken
as the criterion standard for evaluating thyroid
nodules. All radiological and pathological results
including (FNAC and surgical specimens) were
correlated statistically. Data were analyzed
using the Statistical Package of Social Science
(SPSS) program for Windows (Standard version
21). The normality of data was first tested with
a one-sample Kolmogorov-Smirnov test.
Qualitative data were described using the
number and the percent. Continuous variables
were presented as meantSD (standard
deviation).

RESULTS

Clinicopathologic data of the studied cases are
summarized in table 1. A total number of 190
cases presented with thyroid nodules were
studied. There was female predominance
including 158 cases (83.2%). The age of
presentation ranged from 19 years to 80 years
old with a mean age of 45.67 years. Cases
presented with one thyroid nodule were 126
cases (66.3%), while 35 cases were presented
with multiple nodules (more than two) and only
29 (15.3%) were presented with two nodules.
As regard nodule site, 71 cases (37.4%) were in
the right lobe, 62 cases (32.6%) were in the left
lobe, and 35 cases (30.0%) were in both lobes.
The mean length of the nodule was 3.27+1.4
and the mean width was 3.73+1.3.

TIRAD system’s results were shown in table 2.
Benign results were found in 35 patients
(18.4%) (TIRADS 1) & probably benign results
were found in (79 & 31 cases) (41.6 & 16.3%)
(TIRADS 2 and TIRADS 3 respectively),
indeterminate results were found in 35 cases
(TIRADS 4) (18.4%), and 10 were suspicious for
malignancy (5.3%) (TIRADS 5). The percentage
of a malignant FNAC (Bethesda Class V and Class
V1) in TIRADS 2, 3, 4, and 5 classes were 16.5,
32.3, 48.6, and 100%, respectively. The
percentage of a benign FNAC (Bethesda Class Il)

in TIRADS category 1 & 2 was 94.3, 83.5 %
respectively, while for TIRADS 3, 4, and 5 classes
were 67.7, 51.4, and 0%, respectively.

As regards Bethesda results (table 3), 166 cases
(86.3%) were adequate. Ninety-seven cases
(53.2%) were Bethesda Il (Figure 1a), of which
94 cases (96.9%) were benign and 3 cases (3.1%)
were malignant after surgery. Most of these
cases were diagnosed as colloid nodular goiter
(78 cases: 72.3%) (Figure 1b).

Bethesda Il was diagnosed in 16 cases (8.4%)
(Figure 1c), of which 11 cases were diagnosed
benign; mostly follicular adenoma and
hyperplastic nodule (Fig. 1d) and 5 cases were
malignant by biopsy. Twenty-nine cases (13.2%)
were Bethesda IV (Figure 2a), of which 18 cases
(62.1%) were malignant; papillary thyroid
carcinoma and 11 cases (37.9%) were benign
mostly colloid nodular goiter and Hurthle cell
adenoma (Figure 2b).

Bethesda V was detected in 12 cases (6.3%) of
these cases (Figure 2c), 11 cases (91.7%) were
malignant predominantly papillary thyroid
carcinoma (Figure 2d) and medullary
carcinoma, only one case was benign, and 10
cases (5.3%) were Bethesda VI. All these cases
were malignant with 8 cases of papillary thyroid
carcinoma. As regards surgical biopsies of the
thyroid nodules (Table 1), 138 (72.6%) cases
were benign; most of them were colloid nodular
goiter. Fifty-two cases (26.8%) were malignant;
most of them were papillary thyroid carcinoma.

Table 4 assessed the diagnostic accuracy of
TIRADs and Bethesda in the diagnosis of thyroid
nodules. The sensitivity of TIRADs was 51.9%
and the specificity was 86.9% and its accuracy
was 77.4%., however, Bethesda sensitivity was
82.9% and 89.7% specificity with 87.8%
accuracy.

By combining the sensitivity and the specificity
of both TIRADs and Bethesda systems (table 4),
sensitivity for detecting the nature of thyroid
nodule raised to be 90.8%, and specificity
increased to 98%.

DISCUSSION

A four-step process was needed to evaluate and
comment on thyroid nodules starting with
history with clinical examination and followed

IJCBR Vol. 5(4): 1-12
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Figure 1. Cytomorphological findings seen in Bethesda categories Il & Il and histopathological sections of excision specimens
a) Smear of thyroid nodule that shows variable sized thyroid follicles lined by bland-looking follicular cells and filled with
colloid (Bethesda category Il) (H&E x200). b) Excision of the previous case that shows dominant colloid nodule in a background
of colloid nodular goiter (H&E x40). c) Hypocellular smear of thyroid nodule that shows two groups of follicular cells arranged
in microfollicular pattern (arrows) with absent colloid (Bethesda category 1) (H&E x200). d) Excision of the previous case that
shows hyperplastic nodule of multinodular goiter (H&E x40), with inset that focus on hyperplastic thyroid follicles (H&E x400).

by thyroid function test, thyroid US
examination, and lastly US-guided aspiration
cytology (Singaporewalla et al., 2017). This work
aimed to assess the diagnostic utility of TIRAD
and the Bethesda systems separately and in
combination to explore the accuracy of the
combination of these two standardized grading
methods in the differential diagnosis of thyroid
nodules.

In the current study, there was female
predominance (83.2%). This agreed with almost
all the reviewed studies (Nandedkar et al.,
2018; Jabar et al., 2019). The mean age of
presentation was 45.67+12.73 in our study. This
comes in agreement with the results of some

reports (Grace, 2017; Acar et al., 2017),
however, other studies found younger age; 37.6
years (Nandedkar et al.,, 2018), and others
found older age (51.8 years) (Mora-Guzman et
al., 2018). This difference may be due to
different sample sizes and different ages at
which the patients presented to the health care
units.

This study found that the risk of malignancy for
different TIRADS categories was 16.5% (TIRADS
2), 32.3% (TIRADS 3), 48.46% (TIRADS 4), and
100% (TIRADS 5). Horvath et al., 2009 found
that the rate of malignancy in cases classified
from TIRADS 2 to 5 were 0%, 14.1%, 45%, and
89.6% respectively.
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Figure 2. Cytomorphological findings seen in Bethesda categories IV & V and histopathological sections of excision specimens
a) Highly cellular smear of thyroid nodule formed of Hurthle cells with abundant eosinophilic cytoplasm arranged mainly in
microfollicular pattern with absent colloid (Bethesda category IV) (H&E x200). b) Excision of the previous case that shows
Hurthle cell adenoma (H&E x40), with inset to illustrate cytologic features of Hurthle cells (H&E x400). C) Hypercellular smear
of thyroid nodule arranged mainly in papillary structures lined by atypical follicular cells that shows focal nuclear features of
papillary thyroid carcinoma as nuclear inclusion (Bethesda category V) (H&E x200), with inset to illustrate nuclear inclusion
(arrow) (H&E x400). D) Excision of the previous case that shows papillary thyroid carcinoma (H&E x200).

In addition, the risk of malignancy reported by
Kwak et al., 2011 for TIRADS 2, 3, 4a, 4b, 4c, and
5 were 0%, 1.1%, 1.7%, 3.3%, 9.2%, and 87.5%
respectively.

Jabar et al., 2019 worked on 127 cases. None of
them were TIRADs 1 nor 5. Also, they found that
the percentage of TIRADs 2, 3, and 4 was 21.2%,
33.8%, and 32.2% respectively. These results
were different from our results in the current
study. As we reported 22.6% and 4.2% to be
TIRADs 1 and TIRADs 5 respectively. As regards
TIRADS 2, 3, and 4 results in our study, there
were 41.6%, 15.8%, and 15.8% respectively.
This difference may be due to differences in
sample size and inter-observer variability in
nodule assessment by radiology.

Periakaruppan et al., 2018 worked on 184 cases
and most of them (63.6%) were TIRADs 2 with a

comparison with Bethesda system including
90% were Bethesda Il and none of them were
malignant after surgery. Our results were
different from Periakaruppan et al. Results
found that 41.6% to be TIRADs 2, of the 60.8%
were Bethesda I, and 16.5% were malignant.
This discrepancy can be explained by inter-
observer variability in nodule assessment by
radiology. Moreover, Periakaruppan et al.
reported 5% of cases to be TIRADs 5; of which
78% were malignant compared to 100% in our
result.

When comparing Horvath et al. 2009, results
with our result, it is found that lower
insensitivity in malignancy prediction by US
examination of different thyroid nodules (51.9%
compared to 88%), but higher in specificity in
the current study (86.9% compared to 49%).

IJCBR Vol. 5(4): 1-12
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Table 1. Clinico-pathologic characteristics of the studied cases.

Clinical Characteristics

Study Groups (n=190)

Gender
Male
Female

Age (years)
Mean = SD
Range
Number on nodules
One

Two
Multiple
Site

Right lobe
Left lobe
Both

Size (length)
Mean + SD
Size (width)
Mean + SD
TIRADs

u b WN

Bethesda

|

Il

11l

\Y)

\Y

Vi

Surgery

Colloid nodular goiter
Follicular adenoma
Hyperplastic nodule
Hurthle cell adenoma
Controlled toxic goiter
Papillary thyroid
carcinoma

Papillary microcarcinoma
Medullary carcinoma
Hashimoto thyroiditis
Granulomatous
thyroiditis
Lymphocytic thyroiditis
Anaplastic carcinoma
Poorly differentiated
carcinoma

Follicular carcinoma
Non-Hodgkin lymphoma
Minimally invasive
follicular carcinoma
Histopathology
Malignant

Benign

32 (16.8%)
158 (83.2%)

45.67£12.73
19-80
126 (66.3%)
29 (15.3%)
35 (18.4%)

71 (37.4%)
62 (32.6%)
57 (30.0%)

3.27+1.4

2.73%1.3

35 (18.4%)
79 (41.6%)
31 (16.3%)
35 (18.4%)
10 (5.3%)

26 (13.7%)
97 (51.1%)
16 (8.4%)
29 (15.3%)
12 (6.3%)
10 (5.3%)

99 (52.1%)
17 (8.9%)
12 (6.3%)
4(2.1%)
1(0.5%)

34 (17.9%)
3(1.6%)
6 (3.2%)
1(0.5%)
1(0.5%)
3(1.6%)
2 (1.1%)
3(1.6%)
2 (1.1%)
1(0.5%)
1(0.5%)

52 (27.4%)
138 (72.6%)

SD: standard deviation; TIRADs: Thyroid imaging

reporting and data systems.

Our results had been shown higher positive
predictive value (60% compared to 49%) and
lower negative predictive value (82.7%
compared to 88%, respectively) of TIRADS score
malignancy prediction as well. Overall, this
study found an accuracy of 77.4% that is higher
than Mohandas et al. 2019 who reported 69.2%.

According to Bethesda assessment in our study
and inadequate Bethesda | category, it was
detected in 13.7% of our studied cases. There
was a wide range of incidence of Bethesda |
category among previous studies that ranged
from 1.2 % (Mondal et al., 2013) to as high as
35.3% (Park et al., 2014). It may be attributed to
technical and interpretative factors (Raab et al.,
2006).

Benign category Il was diagnosed in 53.2% of
our studied cases. Among the reviewed
previous  studies, this category was
predominant with different percentages that
ranged from 32.9% (Acar et al., 2017), 49.6%
(Mora-Guzman et al.,, 2018), 59% (Jo et al.,
2010) up to 87.5% (Mondal et al., 2013). This
difference depends on whether the institute
where the study was done by a tertiary care
center, where patients come only on a referral
basis and, hence, is not exactly representative
of the general population or primary care center
that was representative of the general
population with a high percentage of
benignancy. The risk of malignancy of category
Il was 3.1% in the current study. Malignant risk
of this category was lower among most of the
reviewed studies and was ranged from 0%
(Garg et al., 2015), 0.3% (Yassa et al., 2007),
1.1% (Jo et al., 2010), 3.1% (Mufti and Molah,
2012), 4.5% (Mondal et al.,, 2013) and 5.6%
(Park et al., 2014).

Bethesda Il (AUS category) was diagnosed in
8.4% of the studied cases with a malignant risk
of 31.2%. Mufti et al., 2012 and Salillaas et al.,
2015 reported 50% malignant risk. Meta-
analysis was performed including 51 articles and
a total of 145,928 FNA specimens was done
(Straccia et al., 2015). The malignant risk of the
AUS group in this analysis was 27% that is
slightly lower than our result. This difference
may be explained by that not all AUS/FLUS cases
were submitted to surgery (surgeon's selection
bias).
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Table 2. TIRADs results of the studied cases.

No of No of No of
TIRADs cases Bethesda cases Type cases Pathology No (%)
(%) (%) (%)
1 35(18.4) | 5(14.3) Malignant 2(5.7) Colloid nodular goiter 17(48.6)
Il 22(62.9) Benign 33(94.3) Follicular adenoma 7(20)
Il 4(11.4) Hyperplastic nodule 3(8.6)
v 3(8.6) Hurthle cell adenoma 3(8.6)
\Y 1(2.9) Controlled toxic goiter 1(2.9)
Papillary thyroid carcinoma 1(2.9)
Papillary microcarcinoma 1(2.9)
Hashimoto thyroiditis 1(2.9)
Lymphocytic thyroiditis 1(2.9)
2 79(41.6) | 10(12.7 Malignant 13(16.5) Colloid nodular goiter 53(67.1)
Il 48(60.8) Benign 66(83.5) Follicular adenoma 6(7.6)
Il 3(3.8) Hyperplastic nodule 5(6.3)
v 11(13.9) Hurthle cell adenoma 1(1.3)
\Y 2(2.5) Papillary thyroid carcinoma 8(10.1)
v 5(6.3) Papillary microcarcinoma 1(1.3)
Medullary carcinoma 1(1.3)
Granulomatous thyroiditis 1(1.3)
Anaplastic carcinoma 1(1.3)
Follicular carcinoma 1(1.3)
Minimally invasive follicular 1(1.3)
carcinoma
3 31(16.3) | 5(16.1) Malignant 10(32.3) Colloid nodular goiter 16(51.6)
Il 16(51.6) Benign 21(67.7) Follicular adenoma 1(3.2)
Il 1(3.2) Hyperplastic nodule 3(9.7)
v 8(25.8) Papillary thyroid carcinoma 8(25.8)
v 1(3.2) Medullary carcinoma 1(3.2)
Lymphocytic thyroiditis 1(3.2)
Anaplastic carcinoma. 1(3.2)
4 35(18.4) | 4(11.4) Malignant 17(48.6) Colloid nodular goiter 13(37.1)
Il 10(28.6) Benign 18(51.4) Follicular adenoma 3(3.6)
Il 8(22.9) Hyperplastic nodule 1(2.9)
v 5(14.3) Papillary thyroid carcinoma 10(28.6)
\Y 7(20) Medullary carcinoma 3(8.6)
Vi 1(2.9) Lymphocytic thyroiditis 1(2.9)
Poorly differentiated carcinoma 3(8.6)
Follicular carcinoma 1(2.9)
5 10(5.3) | 2(20) Malignant 10(100) Papillary thyroid carcinoma 7(70)
Il 1(10) Benign 0(0) Papillary microcarcinoma 1(10)
v 2(20) Medullary carcinoma 1(10)
Vv 2(20) Non-Hodgkin lymphoma 1(10)
v 3(30)

TIRADs: Thyroid imaging reporting and data systems.

Regarding Bethesda 1V, it was diagnosed in
15.3% of cases with a malignant risk of 62.1%.
The range of distribution of Bethesda IV is wide
and ranged from 0.16% (Bohacek et al., 2012),
16.5% (Sinna and Ezzat, 2012), and up to 88.6%
(Bongiovanni et al., 2014). Among previous
studies, the malignant risk among this category
was ranged from 11.11% (Yoo et al., 2013),
42.86% (Onder et al., 2014), 61.29% (Kim et al.,
2014), and 65.71% (Park et al., 2014). This is due
to the variable distribution of thyroid diseases
among different populations.

As regards Bethesda categories V and VI, their
frequencies were 6.3% and 5.3% of our studied
cases. This was close to Acar et al. who found
7.5% and 6.6% of both categories respectively
and this is close to Arul et al. who also found
5.3% and 6.3% respectively. On the other hand,
our result was higher than some studies (Mufti
and Molah, 2012; Williams et al., 2013) and
lower than others (Park et al., 2014). Malignant
risk of Bethesda categories V and VI of our study
was 91.7% and 100% respectively.

IJCBR Vol. 5(4): 1-12
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Table 3. Bethesda results of the studied cases.

No of No of No of
Bethesda cases TIRADs cases Type cases Pathology No (%)
(%) (%) (%)
| 26(13.7) 1 5(19.2) Malignant 5(19.2) Colloid nodular goiter 15(57.7)
2 10(38.5) Benign 21(80.8) Follicular adenoma 4(15.4)
3 5(19.2) Papillary thyroid carcinoma 3(11.5)
4 4(15.4) Papillary microcarcinoma 1(3.8)
5 2(7.7) Lymphocytic thyroiditis 2(7.7)
Non-Hodgkin lymphoma 1(3.8)
1} 97(51.1) 1 22(22.7) Malignant 3(3.1) Colloid nodular goiter 78(80.4)
2 48(49.5) Benign 94(96.9) Follicular adenoma 6(6.2)
3 16(16.5) Hyperplastic nodule 5(5.2)
4 10(10.3) Hurthle cell adenoma 1(1)
5 1(1) Controlled toxic goiter 1(1)
Papillary thyroid carcinoma 2(2.1)
Papillary microcarcinoma 1(1)
Hashimoto thyroiditis 1(1)
Granulomatous thyroiditis 1(1)
Lymphocytic thyroiditis 1(1)
1} 16(8.4) 1 4(25) Malignant 5(31.2) Colloid nodular goiter 2(12.5)
2 3(18.8) Benign 11(68.8) Follicular adenoma 5(31.2)
3 1(6.2) Hyperplastic nodule 4(25)
4 8(50) Papillary thyroid carcinoma 3(18.8)
5 0(0) Medullary carcinoma 1(6.2)
Poorly differentiated carcinoma 1(6.2)
v 29(15.3) 1 3(10.3) Malignant 18(62.1) | Colloid nodular goiter 4(13.8)
2 11(37.9) Benign 11(37.9) Follicular adenoma 2(6.9)
3 8(27.6) Hyperplastic nodule 2(6.9)
4 5(17.2) Hurthle cell adenoma 3(10.3)
5 2(6.9) Papillary thyroid carcinoma 12(41.4)
Medullary carcinoma 1(3.4)
Poorly differentiated carcinoma 1(3.4)
Follicular carcinoma 1(3.4)
Minimally invasive follicular 2(6.9)
carcinoma 1(3.4)
v 12(6.3) 1 1(8.3) Malignant = 11(91.7)
2 2(16.7) Benign 1(8.3) Hyperplastic nodule 1(8.3)
4 7(58.3) Papillary thyroid carcinoma 6(50)
5 2(16.7) Medullary carcinoma 4(33.3)
Poorly differentiated carcinoma 1(8.3)
Vi 10(5.3) 2 5(50) Malignant 10(100) Papillary thyroid carcinoma 8(80)
3 1(10) Benign 0(0) Anaplastic carcinoma 2(20)
4 1(10)
5 3(30)

TIRADs: Thyroid imaging reporting and data systems.

As regards category V, our result was higher
than many other studies’ results (Arul and
Masilamani, 2015; Nandedkar et al.,, 2018).
Regarding the malignant risk of category VI, our
result agreed with most of the previous studies
(Grace, 2017).

Regarding surgical biopsy specimen results in
our study, 73.2% of cases were benign and
26.8% were malignant. These results were quite
like Jabar’s results et al., 2019. They found that
the number of benign cases after surgery

(81.8%) is more than malignant cases (18.1%).
Similar results are reported by Grace Dy et al.,
2017 who found 66.4% of cases were benign.
This difference in the percentage of malignant
cases could be explained by sample size
difference and racial issues that regulate
neoplastic cell behavior.

As regards the assessment of Bethesda system
sensitivity and specificity, Naz et al., 2014
reported 66.3% sensitivity, 85.1% specificity,
and 80.3% accuracy.
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Table 4. Diagnostic accuracy of TIRADs and Bethesda system compared to histopathological
result in diagnosing of thyroid nodules

True positive True negative False positive = False negative

TIRADs 27 120 18 25
Bethesda 39 105 12 8
Sensitivity Specificity = PPV NPV Accuracy
TIRADs 51.9% 86.9% 60% 82.7% 77.4%
Bethesda 82.9% 89.7% 76.5% 92.9% 87.8%
Combined 90.8% 98% - - -

TIRADs: Thyroid imaging reporting and data systems; PPV: positive predictive value; NPV: Negative predictive value.

Table 5. Frequency and Risk of Malignancy for 6 Categories of The Bethesda System for Reporting
Thyroid Cytopathology in Western and Asian Series in comparison to the current study [37]

FNAC category Western series (n=22)

Asian series (n=16)

The present study

Frequency 11.9(9.1-14.7) 12.6 (6.7-18.5) 13.7
ROM 13.2 (9.6-16.7) 26.5 (16.4-36.6) 5
]
Frequency 64.2 (60.0-68.4) 59.8 (51.6-67.9) 51.1
ROM 4.1(2.8-5.4) 13.8(9.0-18.6) 3.1
1]
Frequency 7.7 (5.1-10.2) 8.4 (5.5-11.4) 8.4
ROM 21.5(17.0-26.0 45.0 (33.4-56.5 31.2
v
Frequency 7.9 (5.7-10.1) 3.5(1.9-5.1) 15.3
ROM 27.3(24.4-30.2) 32.8(27.5-38.1) 62.1
\'}
Frequency 3.3(2.6-4.1) 4.3(2.6-6.1) 6.3
ROM 75.1 (69.8-80.4) 88.1(82.8-93.4 91.7
Vi
Frequency 4.9 (3.8-6.0) 10.9 (7.1-14.7) 53
ROM 99.2 (98.8-99.5) 98.6 (97.6-99.5 100

FNAC: fine-needle aspiration cytology; ROM: Risk of Malignancy

This was quite different from our study that
found 77.8% sensitivity, 88.9% specificity, and
85.9% accuracy. Naz worked only on 61 cases
that may underlie this mild difference in results
based on the sample size difference. On the
other hand, our result was quite like Aravinthan
et al. 2007 (80.2% sensitivity and 87.2%
specificity).

Meta-analysis was done to investigate the
differences in diagnosis frequency, resection
rate, and risk of malignancy (ROM) between
Western (i.e., American, and European) and
Asian cytopathology practices. This study
included a total of 38 studies with 145,066 fine-
needle aspirations. Compared with Asian
practice, the Western series had a significantly
lower ROM in most of Bethesda categories.
Focusing on indeterminate nodules, the ROM

was significantly lower in the Western series
(25.4% vs 41.9%,; P =.002) compared with those
in the Asian series (Vuong et al., 2020). Table (5)
demonstrates the results of the current study in
comparison to the previously mentioned meta-
analysis. These heterogeneities might stem
from diverse clinical approaches among the
institutions, different prevalence of thyroid
cancer among geographic areas, or differences
in diagnostic concepts among institutions and
individual pathologists.

A high-quality service requires close co-
operation between biomedical/healthcare
scientists, pathologists, radiologists/
sonographers, and clinicians managing the
patients so that appropriate procedures are set
up, implemented, and monitored (Porterfield et
al., 2008). According to the British Thyroid

IJCBR Vol. 5(4): 1-12
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Association Guidelines for the Management of
Thyroid Cancer, a multidisciplinary discussion is
recommended when the clinical, cytological,
and ultrasound findings are inconsistent.
Moreover, the follow-up of thyroid nodules
should depend upon integration between the
initial US appearances and associated cytology
(Perros et al., 2014). Moreover, many previous
studies demonstrated the role of TIRAD in
reaching a diagnosis of cytologically
indeterminate thyroid nodules (Bethesda
category lll) (Gao et al., 2017; Grani et al., 2018).

The previous discussion reveals how the TIRADS
and Bethesda systems were integrated and
used for clinical decision-making. So, for this
reason, we assessed the sensitivity and
specificity of TIRADs and Bethesda statistically
together and we found that both sensitivity and
specificity had been raised to 90.8%, 98%
respectively. To the best of our knowledge,
there is only one previous study that
investigates this combination (Tan et al., 2019).
Tan et al. concluded that the combination of
high-resolution ultrasonography  TI-RADS
classification and US-FNAC (Bethesda
classification) can improve the accuracy of
malignant thyroid nodules diagnosis.

So, this study recommends assessing any
thyroid nodule with both TIRADs and Bethesda
to decrease unnecessary surgery and not to
miss malignant nodules.

ABBREVIATIONS

AUS atypia of undetermined significance

FLUS  follicular lesion of undetermined significance
FNAC fine-needle aspiration cytology

H&E Hematoxylin and eosin.

ROM  risk of malignancy

SD standard deviation

TIRADs Thyroid imaging reporting and data systems
us Ultrasound.
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