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Abstract

Background: Thyroid nodule image reporting and data sys-
tems (TIRADS) provide the indications for fine-needle aspira-
tion (FNA) based on a combination of nodule sonographic
features and size. We compared the TIRADS-based recom-
mendations for FNA with those based on the personal exper-
tise of qualified US investigators in the diagnosis of thyroid
malignancy. Methods: Seven highly experienced ultrasound
(US) investigators from 4 countries evaluated, online, the US
video recordings of 123 histologically verified thyroid nod-
ules. Technical resources provided the operators with a di-
agnosticapproach close to the real-world practice. Altogeth-
er, 4,305 TIRADS scores were computed. The combined diag-
nostic potential of TIRADS (TIRSYS) and the personal

recommendations of the investigators (PERS) were com-
pared against 3 possible goals: to recognize all malignant
lesions (allCA), nonpapillary plus non-pT1 papillary cancers
(nPNT1PCA), or stage lI-IV cancers (st2-4CA). Results: For all-
CA and nPnT1PCA, TIRSYS had lower sensitivity than PERS
(69.8 vs.87.2 and 83.5 vs. 92.6%, respectively, p <0.01), while
in st2-4CA the sensitivities were the same (99.1 vs. 98.6% and
TIRSYS vs. PERS, respectively). TIRSYS had a higher specificity
than PERS in all 3 types of cancers (p < 0.001). PERS recom-
mended FNA in a similar proportion of lesions smaller or
larger than 1 cm (76.9 vs. 82.7%; ns). Conclusions: Recom-
mendations for FNA based on the investigators’ US expertise
demonstrated a better sensitivity for thyroid cancer in the 2
best prognostic groups, while TIRADS methodology showed
superior specificity over the full prognostic range of cancers.
Thus, personal experience provided more accurate diagno-
ses of malignancy, missing a lower number of small thyroid
cancers, but the TIRADS approach resulted in a similar accu-
racy for the diagnosis of potentially aggressive lesions while
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sparing a relevant number of FNAs. Until it is not clearly stat-
ed what the goal of the US evaluation is, that is to diagnose
all or only clinically relevant thyroid cancers, it cannot be de-
termined whether one diagnostic approach is superior to
the other for recommending FNA.

© 2020 European Thyroid Association
Published by S. Karger AG, Basel

Introduction

For more than three decades, the cornerstones in the
clinical management of patients with thyroid nodules
have been ultrasound (US) and fine-needle aspiration
(FNA) cytology [1-5]. Robust evidence demonstrates
that the risk of malignancy in thyroid lesions is signifi-
cantly correlated to the presence of specific US features,
which include hypoechogenicity, microcalcifications,
taller-than-wide shape, irregular or lobulated margins,
and extra-thyroidal growth [1, 2, 6-11].

Several US thyroid nodule risk-classification systems
have been proposed by scientific societies [10-16]. These
thyroid nodule image reporting and data systems (TI-
RADS) aim at providing indications for FNA, based on
the combined results of the TIRADS malignancy risk
scores and nodule size. Although all TIRADS are concor-
dant in recommending against biopsy of nodules smaller
than 1 cm [10-16], all of them allow considering diagnos-
tic FNA if a nodule’s US characteristics are highly suspi-
cious. The latter approach is supported by long-term ob-
servational data demonstrating low-level aggressiveness
of subcentimeter papillary carcinomas [17].

While the predictive value for malignancy of the single
TIRADS systems has been reported as satisfactory in ret-
rospective studies [10-16], recent prospective trials dem-
onstrated only moderate diagnostic accuracy and consid-
erable interobserver variation [18, 19]. Therefore, the ac-
tual diagnostic advantages of the TIRADS approach
versus the operators’ expertise need clarification in set-
tings similar to the real-world clinical practice.

The present study did not aim at assessing yet another
comparison of the validity of the different TIRADS sys-
tems for the diagnosis of thyroid malignancy. Focus of the
current study was to compare the actual clinical advan-
tages of the TIRADS-based approach for FNA indication
with the recommendations from highly experienced US
investigators and based on their personal expertise. The
trial methodology was carefully designed to mimic the
real-world conditions of thyroid US investigations. The
outcome from the different approaches was evaluated in

TIRADS and FNA

three predefined settings of malignancy. These, while
seemingly arbitrarily chosen, represented different levels
of aggressiveness of thyroid cancer: (a) the diagnosis of all
malignant lesions whatever their size and histology (all-
CA); (b) the diagnosis of the potentially more aggressive
tumors, that is, nonpapillary cancers plus non-pT1 papil-
lary cancers (nPnT1PCA); or (c) the diagnosis of the
more advanced tumors only, that is, stage II-IV carcino-
mas (st2-4CA). In addition, the diagnostic performance
of the investigators and TIRADS was compared in rela-
tion to the largest diameter of the nodules. The number
of FNAs indicated by the two diagnostic approaches was
also evaluated.

Materials and Methods

Patients and US Video Records

Between January 2014 and December 2016, the US examina-
tions of 16,407 consecutive patients were video recorded and ar-
chived at the Thyroid Clinic of the Bugat Pal Hospital (Gyongyds,
Hungary) as part of the institutional routine record keeping. A
Philips CX 50 US machine, equipped with a 12-5 MHz linear
transducer, was used for thyroid US. Statistical power calculations
have shown that a minimum of 102 cases, including at least 39 ma-
lignant cases, were required. We actually added 20% to the calcu-
lated numbers, suggesting that we have ample power in this study.
In total, 709 cases had surgery for nodular goiter. From this chron-
ological list of patients, the first patient (starting point) was ran-
domly chosen, and the US video records of 47 (38.2%) subsequent-
ly operated patients with benign final histology, as well as 76
(61.8%) subsequently operated patients with malignant final his-
tology, formed the sample of thyroid nodules included in the
study. The indications for surgery were based on cytology in 79
patients (Bethesda IV in 19 patients, Bethesda V in 32 patients, and
Bethesda VI in 28 patients), symptoms and/or signs of compres-
sion caused by the goiter in 35 cases, an autonomously functioning
nodule causing hyperthyroidism in 5 patients, and patient wish in
4 cases. Final diagnoses were, in all cases, obtained by histological
examination of the surgical samples. Relevant patient data appear
in Table 1.

The most representative parts of each US video recording were
presented to 7 investigators (see below), who were blinded to the
data. In order to reproduce a setting similar to the real world, a
short summary of the pre-US clinical data, including thyroid hor-
mone and antibody levels, was provided. For the same reason, four
US characteristics were pre-entered into the case report forms
(CRFs): the three diameters of the nodule, the presence of taller-
than-wide shape or pathological cervical lymph nodes, and the de-
gree of nodular vascularization. A nodule presented taller-than-
wide shape if the ratio of the anteroposterior to transverse diam-
eter of the nodule was >1. A lymph node was defined as
pathological if it had cystic change, heterogeneity, peripheral or
abnormal vascularization, or calcifications. The intra-nodular vas-
cularization was graded as absent, present and not extensive, or
present and extensive. No clinically evident distant metastases
were revealed in any patient.
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Table 1. Nodule histology and tumor stage. All samples were verified by histology

Histology N Tumor status’ Tumor stage! Male/female ~ Mean age (range), years
Benign 76 na na 18/58 51.1 (24-75)
No nodule 4 na na 0/4 49.3 (38-60)
Hyperplastic nodule 43 na na 10/33 54.8 (30-75)
Adenoma 29 na na 8/21 45.9 (24-67)
Malignant 47 Tln=25 13/34 44.6 (18-89)
T2n=38
T3n=2
T4n=11,na=1
Papillary carcinoma 37 Tln=22 Stage I n =33 11/26 42.5 (18-67)
T2n=7 StageIln=2
T3n=1 StageIlln=1
Tdn=7 StageIVn=1
Follicular carcinoma 3 Tin=2 StageIn=3 0/3 51 (21-53)
T3n=1
Poorly differentiated cancer 1 Tln=1 StageIn=1 0/1 42
Anaplastic carcinoma Tdn=2 StageIVn=2 2/0 69.5 (57-82)
Medullary carcinoma 2 T2n=1 Stagelln=1 0/2 65.5 (32-89)
T4n=1 StageIVn=1
B-cell lymphoma 1 na Stage Il n=1 0/1 49
Parathyroid carcinoma 1 Taen=1 StageIVn =1 0/1 54
Total 123

na, not applicable. ! TNM, Classification of Malignant Tumors (ref. [20]).

Evaluation Phase

The expert evaluations were performed online, using a website
developed for this purpose. Seven investigators, from different
thyroid centers in four European countries, with at least 15 years
of experience in thyroid US (SB, AF, L], GK, EP, KR, and GR)
analyzed the US video recordings of the 123 histologically verified
thyroid lesions. The investigators were aware that all lesions had
been operated upon but were blinded to the final histopathology
and the benign to malignant ratio of the series of nodules under
examination.

During a training phase, immediately preceding the study, ten
nodules (not included in the 123 cases series) were analyzed by the
7 investigators in order to obtain acquaintance with the study
methodology and resolve any questions before launch of the pres-
ent study. The steering committee (L.H., T.S., and E.V.N.) resolved
any issue raised by the US investigators. No further communica-
tion among investigators or with the steering committee was al-
lowed.

The 123 cases were presented separately, and in random order,
to each investigator. The transducer orientation above the upper,
middle, or lower as well as the medial or lateral lobe regions was
indicated. A static image of the whole gland was also included and
the position of the nodule to be studied shown. The videos (me-
dian duration 43 s, range 20-73 s) allowed slow-motion assess-
ment, repeat evaluation, and image-freezing, without time con-
straints. After the analysis of each video, investigators answered
the 16 questions present in the electronic CRF. Fifteen of these
were TIRADS-related questions, while the last question assessed
the personal opinion of the investigator in relation to whether he
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would or would not perform an FNA assessment as part of his di-
agnostic nodule workup. The 15 questions enabled the generation
of the 5 TIRADS systems’ final score (see online suppl. Table 1; see
www.karger.com/doi/10.1159/000511183, for all online suppl.
material). To simulate a real-life-like evaluation, investigators
could not modify their answers or rereview the video recordings
once completed. Four-weeks were allowed for completion of the
123 cases. TIRADS scores were generated subsequently and were
not accessible to the investigators during the evaluation phase.

Generating TIRADS Scores

The CRF enabled the electronic generation of 5 major TIRADS
scores: the American Thyroid Association (ATA) [12], the Amer-
ican College of Radiology (ACR) [14], the American Association
of Clinical Endocrinologists/American College of Endocrinology/
Associazione Medici Endocrinologi (AACE/ACE/AME) [13], the
European Thyroid Association (ETA) [15], and the Korean Society
of Thyroid Radiology (KSTR) [16] scores. The generation of the 5
TIRADS scores, using the nodule characteristics entered into the
CRFs by the 7 investigators, resulted in 35 TIRADS scores per nod-
ule (5 different TIRADS scores by each of the 7 investigators).
These scores were automatically translated to recommendation
“for” or “against” the use of FNA according to the criteria of the
different TIRADS (Table 2). The diagnostic performance of the
TIRADS classifications was evaluated against final histology. Thus,
ascore of 35 “for FNA” and 0 “against FNA” (100%) of the total 35
TIRADS scores, in case of a histological malignant nodule, would
indicate that TIRADS performs perfectly in nodule selection for
FNA. In contrast, a score of 30 for FNA and 5 against FNA (85.7%)

Solymosi et al.



Table 2. Indications of FNA cytology according to the different TIRADS systems

TIRADS category AACE/ACE/AME, mm? ATA, mm ACR, mm ETA, mm KSTR, mm

1 Not indicated Not indicated Not indicated Not indicated Not indicated
2 >20 Not indicated® Not indicated Not indicated Not indicated
3 >10°¢ >15 >25 >20 >20

4 Not applicable =10 215 >15 215

5 Not applicable >10°¢ >10¢ >10°¢ >10¢

TIRADS, thyroid imaging reporting and data system; AACE, American Association of Clinical Endocrinologists; ACE, American
College of Endocrinology; AME, Associazione Medici Endocrinologi [13]; ATA, American Thyroid Association [12]; ACR, American
College of Radiology [14]; ET A, European Thyroid Association [15]; KSTR, Korean Society of Thyroid Radiology [16]; FNA, fine-needle
aspiration. * AACE/ACE/AME uses 3 categories. ® ATA allows the consideration of FNA if >2 cm. ¢ Between 5 and 10 mm, all TIRADS

suggest the consideration of either FNA or active surveillance depending on the clinical setting and patient preference.
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would indicate a somewhat poorer performance. This places each
technique somewhere in the 0-100% range. As the scope of the
trial was focused on the comparison of the TIRADS-guided meth-
odology versus the traditional expertise-guided approach, only the
combined performance obtained from the 5 TIRADS, defined as
TIRSYS score, and not the individual performance of each of the
5 TIRADS systems, was evaluated in this study.

With the aim of analyzing the consequences of the possibility
for the experts to indicate FNA for subcentimeter thyroid lesions,
2 options were used. The first approach (defined as TIRSYS-A)
calculated the TIRADS’ diagnostic outcomes without considering
the indication for FNA in nodules <10 mm, even if in the high-risk
US categories, nor for lesions >20 mm in the very low-suspicion
groups of AACE/ACE/AME [13]. The second approach (defined

TIRADS and FNA

as TIRSYS-B) included the indication for FNA in subcentimeter
nodules in the high-risk TIRADS categories, as well as in nodules
>20 mm in the lowest US suspicion group.

Indication for FNA

The outcome of TIRSYS was evaluated in 3 malignancy set-
tings. These represented, even if arbitrarily chosen, different levels
of aggressiveness of thyroid cancer: (i) the diagnosis of all CA what-
ever their size and histology; (ii) the diagnosis of the potentially
more aggressive tumors (i.e., all nonpapillary malignancies and all
non-T1 papillary cancers found in the thyroid), nPnT1PCA; or
(iii) the diagnosis of the more advanced tumors only, that is, st2-
4CA. The expertise-guided PERS of the investigators, with respect
to FNA, were also analyzed. In addition, we compared the diagnos-
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tic performance of PERS and TIRSYS methodologies in relation to
the largest diameter of the nodules.

Statistical Methods

Sensitivities, specificities, and the 95% confidence intervals of
the approaches tested (TIRSYS and PERS) were calculated against
the 3 potential goals of the examination (diagnosing allCA, nPnT-
1PCA, or st2-4CA) by package “epiR” [21] in R project [22]. The
2 approaches were compared by the ¥? test.

Results

All investigators completed the full set of examina-
tions and reported all the requested data in the online
CRF. The 15 characteristics for each of the 123 nodules
resulted in 12,915 answers and the calculation of 4,305
TIRADS scores. Data reported below in parenthesis refer
to the frequency of the given nodule characteristics, as
selected by the investigators from the CRF choices (not
the number of nodules).

Based on TIRSYS-A and PERS approaches, FNA was
indicated in 69.9 and 82.1% (p < 0.001), respectively, of
the whole series of nodules whatever their size (range:
5-85 mm). According to the same approach, FNA was
indicated in 78.2 and 82.7% (p = 0.02), respectively, of the
nodules >10 mm. The comparison of TIRSYS-A and
PERS, for the indication of FNA, is presented in Figure 1.
The sensitivity of PERS exceeded that of TIRSYS-A by
17.4% in allCA and by 9.1% in nPnT1PCA histological
categories (p > 0.01). PERS had a lower specificity than
TIRSYS-A in both allCA (21.1 vs. 30.0%, p < 0.01) and
nPnT1PCA histological categories (20.6 vs. 33.6%, p <
0.01). The better specificity of TIRSYS-A was evident for
all 3 cancer categories, including st2-4CA (Fig. 1; Ta-
ble 3). In the s2-4CA category, the sensitivity of both TIR-
SYS-A (99.1%) and PERS (98.6%) was excellent in patient
selection for FNA, while the specificity of TIRSYS-A
(32.7%) was higher than that of PERS (19.3%) (p < 0.01).

The results of TIRSYS-B were similar to PERS, with no
significant difference in sensitivity or specificity in any of
the malignancy phenotype categories. Significant differ-
ences were observed between TIRSYS-A and TIRSYS-B,
mimicking the differences described between TIRSYS-A
and PERS (Table 3).

TIRSYS-A does not recommend FNA in nodules <10
mm. Both PERS and TIRSYS-B were allowed to recom-
mend FNA in such nodules. There was no statistically
significant difference in FNA recommendation in nod-
ules smaller or >10 mm. Employing PERS the rate was
76.9% (70/91) in nodules <10 mm and 82.7% (637/770)
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(ns) innodules 210 mm (p=0.17). Using TIRSYS-B, FNA
was recommended in 77.1% (351/455) of nodules smaller
than 10 mm and in 82.3% (3,169/3,850) of those >10 mm
(p =0.07).

Irrespective of the nodule size, the sensitivity of PERS
and TIRSYS-B tended to be higher and the specificity
lower when compared with TIRSYS-A (see Table 4). Fi-
nally, after exclusion of the papillary microcarcinomas
from the analysis, the sensitivity of PERS was not signifi-
cantly better than that of TIRSYS-A (91.5 vs. 88.7%; p =
0.18). PERS indicated FNA in 82.1% (707/861) of cases,
TIRSYS-A in 69.9% (3,010/4,305) of cases, and TIRSYS-B
in 82.0% (3,530/4,305) of cases (TIRSYS-A vs. PERS and
TIRSYS-A vs. TIRSYS-B, p < 0.01 for both comparisons).

Discussion

Several studies, mostly from single centers, have evalu-
ated the role of individual TIRADS systems in predicting
thyroid malignancy [23-31]. Even if the interobserver
agreement between different centers appears lower than
that assessed in single-center trials [19], all TIRADS sys-
tems demonstrated satisfactory outcomes. However, the
available trials analyzed the performance of the various
TIRADS in settings different from the real-world prac-
tice. The majority of the studies used static US images
[23-28, 32], were performed in single centers, and relied
on FNA and not on final histology as the “gold standard.”
For these reasons, we used a video-based approach, which
is superior to static images, is much closer to the real-
world situation, and bypasses the potential bias due to
inappropriate image preselection [33]. Histology was
used as gold standard, since FNA as a reference would
have distorted the calculations, because of the risk of
false-positive and false-negative FNA results and of the
uncertain diagnoses due to indeterminate cytology [25].
The few studies which compared TIRADS based on his-
tologically verified nodules were based on static images
[29, 30, 34, 35]. The use of FNA instead of final histology
and the bias caused by the retrospective selection of still
images were considered major limitations of the available
studies in a recent meta-analysis by Castellano et al. [36].
In aggregate, these trials have analyzed the comparison
between the different TIRADS categories. However, they
did not address the factual advantages of TIRADS meth-
odology versus the traditional diagnostic performance
based on the expertise of US operators, for recommend-
ing FNA. Table 5 summarizes the main differences be-
tween the present and previous studies.

Solymosi et al.
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Table 5. Aims and tools used by historical studies compared to the present study

Reference

Tool of the Was the

Goal of the study regarding Size of the nodule

analysis biological ~ TIRADS taken into account
reference as suggested by the
histology? respective TIRADS
Middleton et al. [23], Lauria Pantano et al. [24], Grani et al. [25], Image No To determine the distribution of No
Wu et al. [26], Ha et al. [27], Xu et al. [28] benign and malignant cases among
TIRADS categories
Gao et al. [29], Skowronska et al. [30], Chng et al. [34], Image Yes No
Trimboli et al. [35]
Current study Video Yes To analyze the usefulness of Yes

TIRADS in recommendation of FNA

TIRADS, thyroid imaging reporting and data system; FNA, fine-needle aspiration.

For the above reasons, the outcomes of the composite
TIRADS score, here defined as TIRSYS, and those of the
indications based on the personal experience of the exam-
iners, here defined as PERS, were blindly assessed, simu-
lating conditions close to real clinical practice. TIRADS
systems recommend against the use of FNA for thyroid
lesions <10 mm, whatever their US risk level; however, all
of them allow consideration of diagnostic FNA in highly
suspicious cases [16-20]. TIRSYS-A did not consider for
FNA thyroid nodules <10 mm, while TIRSYS-B evaluated
the indication for FNA of suspicious lesions <10 mm. The
outcomes were analyzed considering 3 different diagnos-
tic goals. We arbitrarily distinguished 3 clinical condi-
tions that may represent different levels of harm for the
patients: (i) the detection of allCA, (ii) the diagnosis of the
potentially more aggressive tumors only, with the exclu-
sion of nPnT1PCA, or (iii) the diagnosis of the more ad-
vanced neoplasia, that is, st2-4CA.

TIRSYS-A had a higher specificity than PERS for all 3
cancer categories. As for sensitivity, PERS outperformed
TIRSYS-A in the allCA and nPnT1PCA groups. Thus, TIR-
SYS-A performed better if the goal was to find only the can-
cers that are clinically more relevant. Conversely, if the aim
of the indication for FNA is to diagnose all malignant le-
sions, regardless of their size and potential aggressiveness,
the PERS approach appeared superior to TIRSYS-A. The
better sensitivity of PERS might partly be explained by the
fact that the knowledge of the presence or absence of path-
ological lymph nodes provided an advantage to the investi-
gators; of the 5 TIRADS, only the AACE/ACE/AME con-
siders this information. The sensitivity of TIRSYS-A was
69.8% for all CA while the specificity was 30.0%. Both values
are in the range published in the literature; 54-87 and 28—
64%, respectively, for sensitivity and specificity [36].
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The investigators’ expertise and the TIRSYS-B meth-
odology recommended FNA in a similar proportion of
nodules, larger or smaller than 10 mm. The use of a size
cutoff is, presently, still controversial. In a recent study,
36% of malignant thyroid lesions did not qualify for FNA
[37] by TIRADS; we found a similar rate by using TIR-
SYS-A (30.2%).

The cancer phenotype categorization used in the pres-
ent study, that is, allCA, nPnT1PCA, and st2-4CA, is ar-
bitrary, but based on the potential clinical relevance of the
malignancies under examination. At one end of the eval-
uation spectrum, the diagnostic methodology was mainly
addressed identifying st2-4CA because these lesions are
associated with risk of disease-specific mortality. At the
other end, the diagnostic workup aimed at recognizing
allCA, regardless of their aggressiveness, and including
subgroups at very low mortality risk. Finally, the interme-
diary goal was to recognize all nPnT1PCA, that is, lesions
characterized by potential growth and extra-thyroidal
spread. This intermediary goal would decrease the risk of
overlooking aggressive thyroid malignancies and may
provide a cost-effective approach to balance the timely
diagnosis of harmful lesions and the utilization of re-
sources [17, 38]. Indeed, we find that the cancer pheno-
type grouping used in our study allowed drawing clinical
conclusions.

There is currently a pronounced incentive in the inter-
national thyroid community to develop one universal TI-
RADS system [39]. Based on the present work, there are
obvious factors which need to be in focus when develop-
ing a universal TIRADS: (i) lack of a defined goal which
should state if all or only the potentially clinically relevant
tumors need to be identified, (ii) the personal judgment,
based on clinical expertise, that still calls for the use of
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more FNAs than those indicated on the basis of TIRADS,
(iii) the different size limits currently proposed by the 5
TIRADS for recommending FNA, and (iv) the controver-
sial approach of TIRADS regarding the subcentimeter
nodules with high-risk US features. Notably, the 10-mm
limit for FNA, provided by some of the TIRADS classifi-
cations, is at least in part arbitrary, as the TNM staging
system does not use the 10 mm size cutoff for pT1 differ-
entiated carcinomas [20]. Although the main tables of all
5 TIRADS clearly state that subcentimeter nodules are
not candidates for FNA, all 5 TIRADS permit this in “cer-
tain cases” [12-16]. While this ambiguity is perfectly un-
derstandable, it also causes uncertainty.

The limitations of our study include the relatively low
number of nodules in the sample set, particularly in spe-
cific subgroups of carcinomas. The benign to malignant
ratio in our study has been intentionally set to accommo-
date the purposes of the investigation and is not suited to
draw conclusions on epidemiology of thyroid nodules or
thyroid cancer. In the real-world practice, the clinician
applies one specific US risk-stratification system and uses
his/her own clinical judgment, which cannot be fully sim-
ulated in an experimental context. Further, a few data
were a priori provided and could not be changed by the
investigators. The strengths of the study are that only
nodules verified by histology were included, and only
highly experienced investigators, from different coun-
tries participated in the trial. Due to the recent demon-
stration of a rather low level of interobserver agreement
between different centers [19], this consideration appears
extremely relevant. Finally, the methodology of the study
was as close as possible to the real-world clinical practice
with the use of video records and the possibility of freez-
ing images and reevaluating them in slow motion. This
may imply that our results offer a best-case scenario and
that they cannot be directly compared with that of others’.

Recommendations for FNA, based on investigators
US expertise, demonstrated a better sensitivity for thyroid
cancer if all cancers were to be identified. TIRADS meth-
odology was comparably sensitive for advanced tumors
and was more specific over the full range of cancers. Thus,
personal experience provided a more accurate diagnosis
for thyroid malignancies as a whole, missing a lower
number of small thyroid cancers, but the TIRADS ap-
proach performed with a similar accuracy for the diagno-
sis of clinically relevant or potentially aggressive lesions,
while sparing a relevant number of FNA. Experienced in-
vestigators seem to prioritize finding all cancers, even
when smaller than 1 cm.

TIRADS and FNA
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