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Abstract
Background: Fine needle aspiration (FNA) cytology fails to 
provide a conclusive diagnosis in a subset of thyroid lesions 
labeled as “indeterminate” (Thy3). In this study, we aimed at 
ascertaining the prevalence of Thy3 thyroid nodules in a 
hitherto unreported ethnic group (residents of the United 
Arab Emirates). Methods: We retrospectively examined 688 
FNA of the thyroid performed on 584 patients. Samples were 
reported using the Royal College of Physicians’ (RCP) Thy 
classification. The results of the FNA were correlated with the 
final surgical specimens. Ultrasonography (US) risk stratifica-
tion was calculated using a web-based US risk of malignancy 
calculator. Results: Overall sample adequacy was 97%. The 
indeterminate group Thy3 was found in 7% of the samples. 
The overall risk of malignancy in the Thy3 category was 20%. 
This risk was very similar in the 2 subgroups of Thy3 (17% in 
Thy 3a and 22% in Thy3f). Subdividing the Thy3 group into 
subgroups becomes less necessary if the US scoring is 
<24.5% since the negative predictive value, in this case, is 
100%. Applying this criterion to our population would have 
had the potential of reducing the percentage of patients re-

ferred to surgery from 61 to 43%. Conclusions: Proper risk 
stratification of Thy3 lesions should be based on the com-
bined risk assessment of clinical, cytological, radiological, 
and molecular data. Such a pragmatic approach is expected 
to reduce the percentage of inappropriate referrals to sur-
gery. © 2017 European Thyroid Association 

Published by S. Karger AG, Basel

Introduction

The prevalence of thyroid nodules is population de-
pendent and increases with age and with the use of thy-
roid ultrasonography (US). It is estimated to be 2–6% 
with palpation, 19–68% with US, and 8–65% in autopsy 
specimens [1]. The ultimate goal of the diagnostic evalu-
ation of a thyroid nodule is to determine whether it is be-
nign or malignant and consequently to provide timely 
and appropriate treatment. Fine needle aspiration cytol-
ogy (FNAC) of the thyroid nodule is currently the pri-
mary diagnostic tool for determining the nature of a thy-
roid nodule. Its yield increases if done under ultrasound 
guidance [2–7]. However, it fails to provide a conclusive 
result in a subset of patients, labeled as having an “inde-
terminate” diagnosis or Thy3 [8, 9]. The reported risk of 
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malignancy in this group is variable among different cen-
ters, ranging from 6 to 48% [10]. In this regard, the role 
of ultrasound has emerged as a practical and accurate tool 
in the risk stratification of such nodules [2, 3, 11, 12].

Our objectives were to assess the hitherto unreported 
prevalence of Thy3 lesions of thyroid nodules among res-
idents of the United Arab Emirates and to correlate cyto-
logical and pathological diagnoses in this group. We also 
aimed to assess whether combining FNAC with US risk 
stratification preoperatively would increase the predic-
tive value for malignancy in this group and allow for bet-
ter appropriately tailored surgical decision making. 

Subjects and Methods

Cytological diagnoses were undertaken in 688 thyroid nodules 
from 584 patients evaluated by ultrasound-guided FNA (USG-
FNA) at the authors’ institution. Ultrasound was performed with 
9–12 MHz linear array transducer (eLogic GE). The same endo-
crinologist performed real-time US and FNA procedures. USG-
FNA was performed for the nodules presenting suspicious US fea-
tures; when no such features were identified, USG-FNA was per-
formed on the largest of multiple nodules. USG-FNA was 
performed with a 23-G needle using a capillary method. The re-
sulting material was expelled onto glass slides; part of it was 
smeared immediately for Quick-Diff rapid on-site assessment 
(ROSE) by a cytologist, and the remainder was air dried for May-
Grünwald Giemsa staining or fixed in 95% ethyl alcohol for Papa-
nicolaou staining. Slides were dispatched to Hammersmith Hos-
pital in London and were analyzed by a single experienced cyto-
pathologist. FNA cytology was interpreted according to the Royal 
College of Physicians [13].

A 14-point validated web-based US risk of malignancy calcula-
tor was used retrospectively. Ultrasound features such as solid con-
tent, taller-than-wide shape, spiculated margin, ill-defined mar-
gin, hypoechogenicity, marked hypoechogenicity, microcalcifica-
tions, and rim calcifications are considered predictors for malig- 
nant nodules. Malignancy risk ranges widely between 3.8 and 
97.4%, and the risk of malignancy is positively associated with in-
creases in risk scores [14, 15].

Institutional approval was obtained to collect the data for this 
study. The results of the FNA were correlated with the final surgi-
cal specimens. The cytopathologist was blinded to the results of the 
final pathology. Finally, a small analysis of our cytology results was 
correlated with those obtained from a similar study with a different 
ethnic background (London, UK) and performed by the same cy-
tologist.

Results

The adequacy rate of our cytological samples was 97%. 
The concordance rate of our cytology with surgical pa-
thology was 100% for the Thy5 subgroup and 83% for the 

Thy4 subgroup (suspicious for malignancy); 85% of the 
whole sample were consistent with a benign diagnosis, 
and 7% (49/688) were categorized as Thy3 (Thy3f: 3.9% 
and Thy3a: 3.1%) (Tables 1, 2).

Of the total 49 patients with the Thy3 category, 30 
(61%) patients underwent surgery, of whom 12 were from 
the Thy3a subgroup (40%) and 18 from the Thy3f sub-
group (60%). The decision not to refer for surgery was 

Table 1. Thyroid FNA results in Abu Dhabi (2013–2015) and Lon-
don (2014)

Cytology
ICLDC

Definition Surgical pathology

Abu Dhabi 
(n = 688)

London
(n = 1,276)

Thy1 Nondiagnostic 3% 11%
Thy2 Nonneoplastic/cystic 85% 72%
Thy3 7% 8%
Thy3a Neoplasm possible; 

atypia/nondiagnostic
3.1%

Thy3f Neoplasm possible, suggesting 
follicular neoplasm

3.9%

Thy4 1% 4%
Thy5 4% 5%

ICLDC, Imperial College London Diabetes Center, Abu Dhabi.

Table 2. Correlation of Thy3 (indeterminate group) with surgical 
pathology

Cytology Surgical pathology

benign malignant

Thy3 80% 20%
Thy3a 83% 17%
Thy3f 78% 22%

Table 3. US risk scoring for malignancy

US risk scoring Negative predictive 
value

Positive predictive 
value

<24% 100%
>48% 50%
>65% 76%

US, ultrasonography.
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based on either low-risk stratification or the patients re-
fusing to opt for surgery. Four patients in the 2 subgroups 
were lost to follow-up.

As a whole, 80% of the nodules in the Thy3 subgroup 
were benign and 20% malignant. More specifically, 83% 
were benign and 17% malignant in the Thy3a subgroup 
and 78% were benign and 22% malignant in the Thy3f 
subgroup. All Thy3 patients found malignant at surgery 
had a US risk score >35%, and a scoring of <24.5% had a 
negative predictive value (NPV) of 100% (9/9). If a US 
risk of malignancy of ≥48% in this group is considered, 
there is a 50% chance that malignant case lesions are iden-
tified. On the other hand, a score of >65% among the 3 
groups (Thy3, thy4, and Thy5) correlated with a positive 
predictive value (PPV) of 76% (Table 3).

A parallel and subsidiary analysis was done to assess 
the follow-up of our Thy2 lesions. Of an initial group of 
445 Thy2 lesions, 236 were lost to follow-up; 86 among 
the remaining 209 Thy2 lesions that were followed up for 
an average time of 16 months (range 1–41) had a repeat 
biopsy. Of these, 75 (86%) remained as Thy2, and 11 
(12%) were reclassified as Thy3 (10%), Thy4 (1%), and 
Thy5 (1%), respectively (Fig. 1).

Discussion

The ultimate goal of the diagnostic evaluation of a thy-
roid nodule is to determine whether it is benign or malig-
nant in order to provide timely and appropriate treat-
ment. 

FNA remains the primary diagnostic intervention for 
the evaluation of most thyroid nodules [2, 3, 11, 12]. 
FNAC establishes a reliable diagnosis in 70–80% of in-
stances, and approximately 15–25% will be classified as 
indeterminate (often referred to as follicular neoplasm 
Thy3f or atypia of undetermined significance Thy3a) [8, 
9]. However, the risk of malignancy in the Thy3 group 
could also vary from 25 to 50% due to inter- and intrao-
bserver variability among pathologists, institutional re-
ferral patterns, operative selection, the inclusion of inci-
dental microcarcinomas, and publication bias [10, 13, 16, 
17].

The overall risk of malignancy in our Thy3 group was 
20%. This risk is very similar to that reported by the re-
cently updated Italian risk classification but [11] dissimi-
lar in that the observed risk difference between our 2 sub-
groups of Thy3 was minimal (17% in Thy3a and 22% in 
Thy3f). This observation could be a valid finding specific 
to our population or random phenomena explained by 

the small size of our sample. It is also interesting to note 
that the proportion of biopsies classified as indeterminate 
was the same between the 2 different ethnic groups (Table 
1). Of relevance, 86% of our Thy2 lesions remained nega-
tive after an average follow-up time of 16 months (aver-
age 1–41), and 14% were reclassified as Thy3, Thy4, and 
Thy5. If one considers the overall risk of malignancy to 
be 20% in the Thy3 group, only 4/86 patients (4–5%) 
would have been falsely labeled as negative. This latter 
figure is consistent with the 3–5% false negative rate re-
ported by most reputable cytological reporting systems in 
the Thy2 group [9–11].

Ultrasound of the thyroid has emerged as a useful tool 
to improve the risk stratification for malignancy in thy-
roid nodules. Single ultrasound features show inconsis-
tent predictive values, and the combination of ultrasound 
findings improves their PPV [2, 3, 18, 19]. In this regard, 
different international societies have published their thy-
roid ultrasound risk stratification systems to give thy-
roidologists a practical tool to use [2, 3, 11, 12]. However, 
a recent study by Trimboli et al. [20] looked at the accu-
racy of international risk stratification systems in thyroid 
lesions classified as indeterminate. Poor accuracy (up to 
54%) and specificity (up to 19%) were recorded among all 
reporting systems. The highest sensitivity (91%) and NPV 
(94%) was obtained by the British Thyroid Association 
(BTA). When the size thresholds proposed by guidelines 
was considered, the American Thyroid Association 
(ATA) system reached the highest sensitivity in detecting 
cancers (95%).

86 Thy2 
Repeat FNA

236 lost to follow-up

209 Thy2

75 Thy2 9 Thy3 1 Thy4 1 Thy5

445 Thy2 lesions

Fig. 1. Follow-up of patients with Thy2 lesions. Average follow-up 
time: 16 months (range 1–41).
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We looked at refining our decision making in the Thy3 
thyroid lesions by combining the information gathered 
from cytology and ultrasound. The calculated web-based 
US risk of malignancy at <24.5% in our Thy3 group cor-
related with 100% benign lesions at final surgery. Subdi-
viding the Thy3 group into subgroups becomes less im-
portant if the US scoring is <24.5% since the NPV is 100%. 
Applying this criterion to our population would have had 
the potential of reducing the percentage of patients re-
ferred to surgery from 61 to 43%. Our results concur with 
those of Grani et al. [21], who reported on the US scoring 
of 49 patients with indeterminate thyroid nodules. Using 
either the ATA (very low suspicion) or the TIRADS (cat-
egory 3 or less) allowed high exclusion confidence of ma-
lignancy (NPV of 100%).

Risk stratification could be even further refined using 
molecular testing. A recent European study reported that 
the combination of 2 or more of US suspicious features 
with molecular mutations RAS and BRAF has a high pre-
dictive malignancy figure of 100% [22]. Our reasons not 
to resort to molecular diagnostics were multiple. There is 

still no consensus on the use of molecular testing in thy-
roid lesions, no large validated prospective studies are ad-
dressing this issue, and the cost of the tests is still pro-
hibitive [2, 3, 23–25].

There are limitations to our study due to its small size 
and its retrospective nature, and larger studies are needed 
in this respect. However, our results concur with those 
recently published.

We have shown that proper risk stratification should 
take into account the gathering of clinical, radiological, 
cytological, and even molecular data relevant to each pa-
tient. The final calculated risk should then be balanced 
with the patient’s perceptions and discussed in the setting 
of a multidisciplinary team. This approach will minimize 
the number of inappropriate referrals to surgery.
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