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Abstract

Objective. This study aims to evaluate the diagnostic accuracy of the American College of Radiology Thyroid Imaging
Reporting Data System (ACR TI-RADS) in identifying nodules that need to undergo fine-needle aspiration biopsy (FNAB)
and identify specific thyroid ultrasound characteristics of nodules associated with thyroid malignancy in Filipinos in a
single tertiary center.

Methodology. One hundred seventy-six thyroid nodules from 130 patients who underwent FNAB from January 2018
to December 2018 were included. The sonographic features were described and scored using the ACR TI-RADS risk
classification system, and the score was correlated to their final cytopathology results.

Results. The calculated malignancy rates for TI-RADS 2 to TI-RADS 5 were 0%, 3.13%, 7.14%, and 38.23%, respectively,
which were within the TI-RADS risk stratification thresholds. The ACR TI-RADS had a sensitivity of 89.5% and specificity
of 54%, LR + of 1.95 and LR - of 0.194, NPV of 97.7%, PPV of 19.1%, and accuracy of 58%.

Conclusion. The ACR TI-RADS may provide an effective malignancy risk stratification for thyroid nodules and may help
guide the decision for FNAB among Filipino patients. The classification system may decrease the number of unnecessary

FNABs for nodules with low-risk scores.
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INTRODUCTION

Thyroid nodules are among the most common endocrine
pathologies in the general population. The incidence of
thyroid nodules is increasing due to the wide use of thyroid
ultrasound or other imaging tests that incidentally detect
such nodules.! With high-resolution ultrasonography,
thyroid nodule prevalence ranges from 19-68% in
randomly selected individuals.'? In the Philippines, the
estimated prevalence of nodular goiter is 8.9% based
on PhilTiDes 1 published in 2012.* Clinically, thyroid
nodules are a significant cause of thyroid dysfunction
and, rarely, compressive symptoms and malignancy in
7-15% of cases, depending on the risk factors.* Ultrasound
is an essential, initial, and the most accurate imaging
modality to detect and evaluate thyroid nodules. Specific
ultrasound characteristics can identify which thyroid
nodules are at higher risk of malignancy. Identifying the
risk of malignancy is vital in managing thyroid nodules. It
may guide clinicians if FNAB may be required."?
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While fine needle aspiration biopsy is the preferred initial
diagnostic method for evaluating thyroid nodules, only
approximately 3-7% of thyroid FNAB are malignant.> This
is why a better classification system is needed to stratify
thyroid nodules based on ultrasound characteristics to
lessen the number of nodules undergoing unnecessary
FNABs. A systematic and reliable method to identify
thyroid nodules with a higher risk of malignancy from
those that may not need further invasive procedures may
be of value.'? There have been several guidelines for the
standardization and stratification of nodules based on
ultrasound findings.*® The standardized risk stratification
system was first introduced by Horvath et al., in 2009, called
Thyroid Imaging, Reporting and Data System (TI-RADS),
patterned from the BI-RADS system of breast imaging, and
is now accepted by several societies.” This risk stratification
of thyroid nodules based on several ultrasound features
has been studied and established; however, it has yet to
be universally adopted.® In 2017, the American College
of Radiology released its paper on Thyroid Imaging
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Reporting and Data System (TI-RADS) that stratifies
nodules according to a standardized set of terms (lexicon)
for reporting sonographic features. These categories are
assigned points in 5 ultrasound categories to determine
their TI-RADS level.*!? The score aids in the decision to
perform either biopsy or follow-up, recommending higher
size thresholds for biopsy of less suspicious nodules and no
biopsy on nodules of any size with benign features.! The
need for a method to identify nodules that need FNAB is
warranted since studies have shown that thyroid cancer
has increased in incidence. However, this increase is partly
due to screening thyroid sonography in asymptomatic
patients causing over-diagnosis of thyroid cancer while
mortality remains at a low rate.!’** In the study of Hoang
et al., ACR TI-RADS guidelines significantly improved the
accuracy of recommendations for nodule management,
decreasing the number of thyroid nodules recommended
for biopsy. Since invasive procedures for thyroid
nodules cause a burden on healthcare costs and added
anxiety to patients, risk stratification can aid in reducing
unnecessary thyroid FNABs.

While FNAB is an accurate and practical method to evaluate
thyroid nodules, a stratification system will guide clinicians
to discuss and recommend evidence-based management
and help patients understand and choose their options,
providing better patient-centered management. Limited
published studies were done in the Philippines that assess
the validity and applicability of TI-RADS. More studies
are warranted to test this stratification system to see its
strength in identifying a nodule's malignancy risk. This
study aims to evaluate the ACR TI-RADS risk stratification
system in identifying nodules where FNAB can be
safely deferred and its strength in identifying suspicious
nodules in a single-center setting.

OBJECTIVES
General objective

To assess the diagnostic accuracy of the ACR TI-RADS
in identifying nodules that need to undergo FNAB by
comparing it to cytopathologic results of patients who
underwent FNAB or thyroidectomy at St. Luke's Medical
Center Global City, respectively.

Specific objectives

1. To identify specific thyroid ultrasound characteristics
of nodules associated with thyroid malignancy in
Filipinos in a single tertiary center.

2. To determine the sensitivity, specificity, positive
predictive value (PPV), negative predictive value
(NPV) and accuracy of ACR TI-RADS in detecting
malignancy.
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METHODOLOGY
Study design

This study is a single-center cross-sectional study approved
by our institutional review board, and informed consent
was waived.

Study population

Filipino patients aged 18 years and above who underwent
ultrasound-guided FNAB or thyroidectomy at St. Luke's
Medical Center Global City from January 2018 to December
2018 were included. Patients whose ultrasounds were
performed in other centers were not included due to a
lack of consistency in reporting and the unavailability
of reviewable images. In addition, those without final
cytopathology results or nodules with results of non-
diagnostic, indeterminate, suspicious for malignancy
(Bethesda category I, III, IV, V) with no repeat fine-needle
aspiration biopsy or surgery done to confirm if the nodule is
benign or malignant were also excluded. The FNAB results
did include the side where the biopsy was done but did
not include the specific location of the nodule. However,
the best target nodule was selected using the description
of the previous ultrasound report. All sub-centimeter
nodules were not included in the TI-RADS assessment.

Sample size

The sample size was computed based on the prevalence
of malignant nodules and sensitivity of the TI-RADS 4
based on the study of Horvath et al.,, which showed a
prevalence of 76.13%, sensitivity 99.6% (95% CI: 98.9-100.0)
and specificity 74.35% (95% CI: 68.7-80.0).° Using G*Power
Application, the computed minimum sample size required
was 145 with a margin of error of 5% and actual power of
95% based on the level of significance of 5%.

Study procedure

The ultrasound scans of the thyroid nodules included in
the study were retrieved using the Radiology Information
System - Picture Archiving and Communication System
(RIS - PACS). Images were reviewed independently by
two experienced sonologists blinded from the previous
ultrasound report and cytopathology or histopathology
result of the thyroid nodules. They stratified the thyroid
nodule based on the set criteria of the ACR TI-RADS.
Nodules were assigned points for each feature which were
then summed up to determine the final TI-RADS score.
The total number of points identified the nodule's ACR
TI-RADS level and were subsequently categorized (Figure
1). The classification categories were graded according
to their characteristic features in ultrasonography based
on a TI-RADS point allocation scheme (Table 1). The
nodules were classified as benign if the cytopathology
result had a Bethesda score of II and malignant if they
had a Bethesda score of VI. Nodules with Bethesda scores
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Figure 1. American College of Radiology Thyroid Imaging Reporting and Data System (ACR TI-RADS) Risk
Stratification system and management recommendations.

Table 1. Thyroid imaging reporting and data system point
allocation scheme

Classification Category Point(s)

Composition
Cystic or almost entirely cystic
Spongiform
Mixed solid and cystic
Solid or almost entirely solid

N = O O

Echogenicity
Anechoic
Hyperechoic or isoechoic
Hypoechoic
Very hypoechoic

W N = O

Shape
Wider-than-tall
Taller-than-wide

w o

Margins
Smooth
lll-defined
Lobulated or irregular
Extrathyroidal extension

w N O o

Echogenic foci
None or large comet-tail artifacts
Macrocalcifications
Peripheral calcifications
Punctate echogenic foci

W N = O

of III, IV, and V that underwent repeat biopsy or were
surgically removed were also included in the study if their
repeat cytopathology or histopathology result returned
as Bethesda IT or VI or if benign or malignant, respectively.

Statistical analysis

The data were analyzed using Stata version 12 for Windows.
The reference standard for malignancy in this study is
cytology and histopathology results. The Shapiro-Wilk Test
was used to check if the data is normally distributed. The
mean age of patients with malignant and benign nodules
was computed and compared using an independent
t-test. Categorical variables were evaluated by chi-square
test, including the patient sex and ultrasound features.
For statistical correlation between pathologic results
with ACR TI-RADS level, TR2 or TR3 were considered
benign, and nodules with TR4 or TR5 as malignant.!
To assess the accuracy of ACR TI-RADS in predicting
a malignant thyroid nodule, the sensitivity, specificity,
positive predictive value (PPV), negative predictive value
(NPV) and likelihood ratios were computed. Bivariate
and multiple logistic regression analyses were performed
to identify the sonographic features that are predictive
of malignancy. Sonographic features with p <0.25 in
the bivariate analysis were included in the multivariate
regression analysis and significant features were selected
using the backward-forward method. Crude and adjusted
ratio and their corresponding 95% confidence intervals

www.asean-endocrinejournal.org
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Table 2. Summary of demographic features and ultrasound features

Diagnostic Accuracy of ACR TI-RADS

Benign (N = 157) Malignant (N = 19) P

Age, mean (SD) 49.41 (14.00) 48.79 (14.34) 0.859
20-29 12 (7.64%) -

30-39 33 (21.02%) 6 (31.58%) 0.785
40-49 33 (21.02%) 4 (21.05%)
50-59 44 (28.03%) 4 (21.05%)
60-69 22 (14.01%) 3 (15.79%)
70 and above 13 (8.28%) 2(10.53%)

Sex 0.524
Female 130 (83.87%) 17 (89.47%)

Male 25 (16.13%) 2 (10.53%)

Composition 0.884
Cystic or almost entirely cystic / Spongiform 9 (5.73%) -

Mixed solid and cystic 20 (12.74%) 2(10.53%)
Solid or almost completely solid 128 (81.53%) 17 (89.47%)

Echogenicity <0.0001*

Anechoic 4 (2.55%) -
Hyperechoic or isoechoic 90 (57.32%) 3 (15.79%)
Hypoechoic 48 (30.57%) 8 (42.11%)

Very hypoechoic 15 (9.55%) 8 (42.11%)

Shape 0.369
Wider than tall 154 (98.09%) 18 (94.74%)

Taller than wide 3 (1.91%) 1(5.26%)

Margin <0.0001*
Smooth / lll-defined 147 (93.63%) 11 (57.89%)

Lobulated or irregular 7 (4.46%) 7 (36.84%)
Extrathyroidal extension 3 (1.91%) 1(5.26%)

Echogenic foci <0.0001*
None or large comet tail artifacts 115 (73.25%) 5 (26.32%)
Macrocalcifications 14 (8.92%) 1(5.26%)

Peripheral calcifications 7 (4.46%) 1(5.26%)
Punctate echogenic foci 21 (13.38%) 12 (63.16%)

Size
Mean (SD) 212 (1.14) 2.15(1.20) 0.924*
Median (range) 1.8 (0.5-6.7) 1.8 (0.8-4.2)

* Significant at p <.01

were determined. A p <0.05 will mean a significant
contribution in predicting malignancy. A negligible amount
of missing data was excluded from the analysis.

RESULTS
Study population

The total number included in this study was 176 nodules
from 130 patients who had undergone a biopsy with
cytopathology or histopathology between January to
December 2018 at St. Luke's Medical Center-Global City
(Figure 2). In this study, all subjects underwent FNAB
while only eight proceeded with total thyroidectomy.
The histopathology of the eight subjects who underwent
thyroidectomy confirmed the FNAB cytopathology
results. The mean age was 50 + 14 (range 20-83). The mean
nodule size was 2.17 cm * 1.22 (range 0.6-6.7 cm). There
were 19 malignant nodules (11%), with a mean size of
2.15 (SD 1.20). Table 2 summarizes patient demographics
and characteristic ultrasound findings. Only records with
available digital thyroid ultrasound images and those with
definitive cytopathology or histopathology reports were
included in this study. The most frequent characteristics
of nodules on ultrasound were wider than tall (n = 172),
smooth or ill-defined margins(n = 158), solid composition
(n = 135), and none or large comet tail artifacts (n = 120).
The cytopathologic diagnosis was reported using the
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170 patients who underwent
FNAB or Thyroidectomy

Included: 130 patients -

176 nodules

Excluded: 40 patients

biopsied

BENIGN Nodules:157

Malignant Nodules: 19

TIRADS 1 TIRADS 2 TIRADS 3 TIRADS 4
4 19 62 51

TIRADS 1 TIRADS 2 TIRADS 3 TIRADS 4
0 0 2 4

Figure 2. Flow of Participants.
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Table 3. Association of clinical features with malignant thyroid nodules on FNA
Crude OR (95% Cl) P Adjusted OR (95% Cl) P
Age 1.00 (0.96, 1.03) 0.859 — —
0.785
Sex 0.524 — —
Female (reference)
Male 0.61(0.13, 2.82)
Composition 0.884 — —
Cystic or almost entirely cystic /Spongiform (reference)
Mixed solid and cystic 0.75 (0.16, 3.51)
Solid or almost completely solid
Echogenicity <0.0001 0.073
Anechoic (reference) 1
Hyperechoic or isoechoic 0.06* (0.01, 0.26) —
Hypoechoic 0.31* (0.10, 0.98) —
Very hypoechoic 3.33 (0.89, 12.44)
Shape 0.369 — —
Wider than tall (reference)
Taller than wide 2.85 (0.28, 28.88)
Margins <0.0001 0.055
Smooth / lll-defined (reference) 1
Lobulated or irregular 13.36* (3.97, 44.98) 4.20 (0.97, 18.15)
Extrathyroidal extension 4.45 (0.43, 46.46) —
Echogenic foci <0.0001 0.000
None or large comet-tail artifacts (reference) 1 1
Macrocalcifications 1.64 (0.18, 15.09) —
Peripheral calcifications 3.29 (0.34, 32.08) —
Punctate echogenic foci 13.14* (4.19, 41.19) 7.39* (2.41, 22.65)
Size 1.02 (0.68, 1.54) 0.924 — —

— Not applicable or not estimable.
* Significant at p <0.05

Bethesda System of Classification.” Diagnosis of benign
histopathology included benign follicular nodule goiter
(i.e., adenomatous nodule, colloid nodule, etc.) (n =
139) and lymphocytic thyroiditis (n = 18). Malignant
histopathology included Papillary thyroid carcinoma (n =
18) and Follicular thyroid carcinoma (n = 1). For malignant
nodules, the mean age of the patients was comparable to
those with benign nodules (mean, 48.79 + 14.34 (range 20-
83) vs. 49.41 + 14 (range 20-81), respectively; P = 0.859).
Gender was not statistically significant between malignant
and benign lesions (P = 0.524). The mean size of both benign
and malignant nodules was not statistically different as
well (mean 2.12 + 1.14 (range 0.5-6.7) vs. mean 2.15 + 1.2
(range 0.8-4.20), respectively (P = 0.924). The chi-square
test showed a statistically significant relationship between
echogenicity, margin, and echogenic foci of the nodules
(P = <0.0001). Binary logistic regression also showed
that only echogenicity, margins, and echogenic foci are
associated with malignancy, supporting the chi-square test
result. For echogenicity, there are fewer odds of malignancy
specifically, 94% and 69% less [crude OR 0.06 (0.01, 0.26) and
(crude OR 0.31 (0.10, 0.98), respectively], for patients with
hyperechoic and hypoechoic echogenicity, respectively,
compared with those with anechoic echogenicity. A
higher risk of malignancy is seen for margins as there are
13.36 times higher odds of malignancy (crude OR: 13.36,
95% CI: 3.97-44.98; p<0.0001) for patients with lobulated
margins than those with lobulated margins with smooth/
ill-defined margins. The odds ratio for malignancy in
patients with punctate echogenic foci compared with those
without or with large comet-tail artifacts is 13.14 (crude
OR: 13.14, 95% CI: 4.19-41.19; p = 0.0001). On the other
hand, when all factors were considered in a single model

to account for possible confounding factors, echogenicity,
margin and echogenic foci were included in the final model.
Furthermore, only the echogenic foci were significantly
associated with malignancy while controlling for
echogenicity and margins. Specifically, there are 7.39 times
higher odds of malignancy (adjusted OR (aOR) 7.39, 95%
CI 2.41-22.65; p <0.001) for patients with punctate echogenic
foci than those with no echogenic foci or with large comet-
tail artifacts. Comparing TI-RADS with histopathology, the
diagnostic performance of ACR TI-RADS was as follows:
sensitivity was 89.5%, specificity of 54%, LR (+) of 1.95 and
LR (-) of 0.194, the NPV of 97.7%, the PPV of 19.1% and an
accuracy of 58% (Table 4). Table 5 shows that the malignancy
rate for TI-RADS 2,3,4 and 5 was 0%, 3.13%, 7.41%, and
39.39%, respectively, which shows a statistically significant
malignancy risk across TI-RADS 2 to 5 (P <0.0001).

DISCUSSION

Ultrasound features have been widely used in predicting
the risk of malignancy of thyroid nodules. When taken in
isolation, the sensitivity of ultrasound features is predictive
of malignancy at 26.7 to 63%, which is not a reliable
guide as to when to do FNAB." The ATA guidelines
recommend evaluating and managing patients with thyroid
nodules based on ultrasound patterns and FNAB results.
Individual sonographic characteristics were combined
with categorizing ultrasound patterns of thyroid nodules
into high suspicion, intermediate suspicion, low suspicion,
very low suspicion, and benign pattern. Currently, the ATA
recommends biopsy on nodules with ultrasonographic
features as follows: (1) thyroid nodules measuring 1 cm
and above with intermediate to high sonographic pattern;

www.asean-endocrinejournal.org
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Table 4. Diagnostic performance
malignant thyroid nodules (n = 176)

Diagnostic Accuracy of ACR TI-RADS

of ACR TI-RADS in predicting

Performance Indicator Value 95% CI
Prevalence 1% 6.6%-16.3%
Sensitivity 89.5% 66.9%-98.7%
Specificity 54.1% 46%-62.1%
ROC area 0.718 0.637-0.799
LR + 1.95 1.55-2.45
LR - 0.194 0.052-0.727
PPV 19.1% 11.5%-28.8%
NPV 97.7% 91.9%-99.7%
Accuracy 58% 50.30%-65.34%

* Significant at p < 0.01

Table 5. Risk of malignancy by ACR TI-RADS category

ACR TI-RADS Benign Malignant Calculated malignancy rate p
TR1 4 0 0% <0.001*
TR2 19 0 0%

TR3 62 2 3.13%

TR4 51 4 7.27%

TR5 21 13 38.24%

Table 6. Comparison of risk of malignancy predicted in ACR TI-RADS

Risk of malignancy [%)]

ACRTIRADS 7 CR predicted (%) Middleton et al.,® Our study
TR1 <2 0.3 0.0
TR2 1.5 0.0
TR3 5 4.8 313
R4 5.1-20 9.1 7.27
TR5 >20 35.0 38.24

(2) thyroid nodules with low suspicious pattern measuring
1.5 cm and above; and (3) thyroid nodules with very low
suspicious ultrasound pattern measuring 2 cm and above.!

In 2009, Horvath et al., introduced TI-RADS classification
intending to improve the characterization of nodules based
on ultrasound features and establish a scoring that would
help determine which nodules need to undergo FNAB.
Initially, they described ten ultrasound patterns of thyroid
nodules with related risk of malignancy.” However, due to
the complexity of the ultrasound patterns, it only applied
to some thyroid nodules, and hence, cumbersome to use in
clinical practice. Over the years, several publications and
different guidelines were proposed by different institutions
to establish recommendations on ultrasound examination
of thyroid nodules. In 2014, Kwak et al., investigated a
more practical classification of thyroid nodules. They used
sonographic characteristics predictive of malignancy such
as solid, hypoechogenicity, marked hyperechogenicity,
microcalcification, micro-lobulation or irregularity of
borders and taller-than-wide shape enabling them to
classify nodules into five risk levels, TI-RADS 1 to 5. In
2015, the American College of Radiology developed a
standard lexicon practical for describing the sonographic
characteristics of thyroid nodules that aim to risk stratify
and triage nodules for consistent follow-up. They gradually
refined and chose terms that demonstrated consistency

www.asean-endocrinejournal.org

regarding performance in describing thyroid nodules as
to diagnosing thyroid cancer or classifying a nodule as
benign. Allocated points for the different characteristics
were based on the likelihood of being associated with
malignancy.’ In 2017, the published ACR TI-RADS
enabled easier use among various readers of varying levels
of expertise, primarily aiming to decrease the number of
unnecessary thyroid nodule biopsies while identifying
those that may need further investigation.!

A local study in 2017 assessed the accuracy of KWAK-
TIRADS in stratifying the risk of malignancy in a single-
center setting. The study showed that the solid nodule
is the most frequently associated feature predictive of
thyroid malignancy and that the higher the TI-RADS
score, the higher the risk of malignancy.” In our study,
sonographic features that showed a significant association
with malignancy (Table 3) were echogenicity, margins and
echogenic foci. Specifically, there were 94% and 69% fewer
odds of having malignancy for patients with hyperechoic
and hypoechoic echogenicity with crude OR of 0.06 (0.01,
0.26) and 0.31 (0.10, 0.98), respectively. compared to those
with anechoic echogenicity. There are 13.36 times higher
odds of malignancy for patients with lobulated margins
than those with smooth/ill-defined margins. Lastly, there
are 13.14 times more odds of malignancy for patients with
punctate echogenic foci than those with no/with large
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comet-tail artifacts. When all factors were considered in a
single model to account for possible confounding from each
factor, echogenicity, margins, and echogenic foci remained
in the final model.

The echogenic foci factor was significant in terms of
association with malignancy while controlling for
echogenicity and margins. Specifically, the odds of
malignancy for patients with punctate echogenic foci is
7.39 times that of those with no echogenic foci or large
comet-tail artifacts. There have been several studies that
have reported that punctate echogenic foci have high
specificity for malignant nodules.’®? This finding is similar
to a local study that was published in 2015, showing that
microcalcification was the only significant ultrasound
finding that had a significant correlation with malignancy
with an odds ratio of 11.3, while a nodule with more than
two ultrasound features predictive of malignancy was
more likely to be malignant on cytopathology (p <0.001).*
Another local study showed that microcalcification and
irregular margins were significant predictors of thyroid
malignancy, similar to international data.”> We used the
ACR TI-RADS classification system in this study, where
the predicted malignancy risk for each classification
was guided by a multi-center study by Middleton et al.
(Table 6). The predicted malignancy for each TI-RADS is
as follows: TR1 and TR2 nodules were predicted to have
a risk of malignancy lower than 2%, and FNA was not
recommended for these nodules. TR3, TR4 and TR5 nodules
were predicted to have a malignancy risk of less than 5%,
5.1-20%, and greater than 20%, respectively.” In our study,
the calculated malignancy rates for TI-RADS 2 to TI-RADS
5 are 0%, 3.13%, 7.14%, and 38.23% which are all within the
TI-RADS risk stratification thresholds. However, this was
lower than expected by the ATA guideline's recommended
malignancy risk for high and moderate suspicion patterns
(70-90% and 10-20%, respectively).! The calculated
malignancy rates of the nodules TR2, TR3, TR4 and TR5
were statistically significant between categories (P <0.0001).
With its high sensitivity of 89.5% and a negative predictive
value of 97.7%, we can assume that ACR TI-RADS is a
reliable way to screen patients with thyroid nodules to
recommend whether a biopsy is needed, or close follow-
ups may be done, decreasing the number of unnecessary
thyroid nodule biopsies. Following the ACR TI-RADS
scoring system in this study, FNAB can be avoided in
83 out of 176 nodules or 47.16% of all biopsied nodules.

On the other hand, five malignant nodules (2.84%) of
all the nodules biopsied could have been missed. Five
nodules not recommended for FNA in the TR5 category
were malignant, while three out of the 20 TR4 nodules not
recommended for biopsy were malignant. Of the three
TR4 malignant nodules, no follow-up was recommended
for one of the nodules, while the remaining two were
recommended to have a follow-up. These nodules were not
recommended for biopsy since the nodule did not reach
the size threshold for biopsy. In ACR TI-RADS, the size
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threshold to recommend FNAB is for nodules with at least
the following sizes: 2.5 cm, 1.5 cm, and 1.0 em for TI-RADS
3,4 and 5, respectively.” The study of Ito et al., showed that
there was no difference in the outcomes between patients
with biopsy-proven thyroid carcinoma with nodules of <1
cm who underwent surgery and those who did not undergo
surgical intervention, proving that this low-risk papillary
carcinoma has an indolent behavior and observation may
be prudent for these thyroid nodules.* This study does not
answer whether the same applies to Filipinos who reported
having more aggressive thyroid cancer behavior.

A limitation of this study is that final diagnoses were
primarily based on cytopathology results and not surgical
histology. However, it has been noted that the probability
of a false diagnosis is low at <3% and <1% for TI-RADS 2
and TI-RADS 5, respectively.”” There may be selection bias
as this is an observational retrospective study, rather than
a cross-sectional criterion-referenced study where the data
is collected in real-time or prospectively from each patient.
Finally, only 8 subjects underwent thyroidectomy, so the
gold standard of findings taken from surgical pathology
reports was not achieved in the greater majority of patients
and the ultrasound results were only compared with the
FNAB cytopathology reports. In addition, we included
nodules biopsied based independently on clinicians” and
referring physicians' judgment. During this study, we
found that the ACR-TIRADS was not commonly used.
Analysis of inter-observer variability was not conducted
such that when a discrepancy between the readings was
noted, the consultant's reading was followed.

CONCLUSIONS AND RECOMMENDATIONS

We found that the ACR TI-RADS may be a reliable tool in
stratifying thyroid nodules, with its sensitivity of 89.5%
and a negative predictive value of 97.7%. ACR TI-RADS
can aid in deciding whether an FNAB is warranted or
whether close follow-up may be recommended. This could
potentially decrease the number of unnecessary thyroid
biopsies for nodules with low-risk scores. Specifically, this
study showed that hypoechogenicity, irregular margin,
and, most significantly, punctate echogenic foci predict the
malignant potential of a thyroid nodule. Since several local
studies have already shown how strongly echogenic foci
are correlated with malignancy, it could be recommended
to set a higher score for this feature and probably create a
specific scoring system for Filipinos with thyroid nodules.
With the increasing familiarity of clinicians with the
different classification systems used for thyroid nodules,
the need for a single standardized approach to stratifying
thyroid nodules is deemed necessary. Using a standardized
stratification system will help radiologists and clinicians
recommend evidence-based and patient-centered
diagnostic and treatment options for our patients. For
future studies, we also recommend specifically identifying
the location of the nodule (upper, mid, or lower) being
biopsied.
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