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Bethesda categories may differ in various populations. 
A recent meta-analysis by Rana et al.12 found the  
overall incidence of NIFTP to be 6.0% among PTCs 
or thyroid malignancies, with a significantly lower 
overall incidence in Asia (2.1%) compared to North 
America or Europe (9.3% and 9.6%, respectively), and a  
multi-institutional Asian study by Bychkov et al. found 
NIFTP in only 2.9% of all excised nodules.11 To our  
best knowledge, studies from Singapore have yet to 
address the impact of NIFTP classification on the rates  
of malignancy in thyroid cytology. Our incidence of  
NIFTP from a tertiary hospital in Singapore was  
5.1% among PTCs (10 NIFTP out of 195 PTCs and 
NIFTP). This was slightly higher than that reported 
by Bychkov et al. or Rana et al., but consistent with 
the wide variation in the incidence of NIFTP between  
Asian countries from 0.4% in China21 to 14.4% in  
India.22 Reasons for the discrepancy between Asian  
and Western studies may be multifactorial, including 
variation in the incidence of FVPTCs between 
continents,23 racial and ethnic predispositions to  
PTC,24 and varying threshold of diagnosing nuclear 
features of PTC.

In terms of the cytology of NIFTPs, we found that  
50% were Bethesda III, 20% Bethesda II, and 10%  
each for Bethesda IV, V and VI. Our proportion of  
Bethesda IV and V are relatively low compared to a  
meta-analysis by Ruanpeng et al.20 and a multi- 
institutional Asian study by Bychkov et al.11 In these 
studies, NIFTP appears to be most commonly Bethesda 

III (34.2%) or IV (22.7–32.2%), followed by V (22.4%). 
This difference is consistent with the relatively low 
frequency of Bethesda IV in our institution. Moreover, 
the proportion of Bethesda III also appears relatively  
high in our study, perhaps because we also reviewed  
cases of follicular adenoma and adenomatous nodule  
with atypia in addition to encapsulated follicular  
variant of PTC. As most of the studies on NIFTP were 
conducted in the US and Europe, our data contribute to 
a growing body of literature from Asia on the different 
impact of NIFTP on thyroid cancers in our region. 

Finally, even though TBSRTC permits the classification  
of NIFTP as benign, the benignity of NIFTP is still  
debated. A recent Canadian series found that up to 6% 
of NIFTP patients had nodal or distant metastases,25 
suggesting that NIFTP behaved as a low-risk thyroid 
cancer. One of our patients had possible iodine avid 
bone metastasis, although he was alive with an excellent 
response to therapy nearly 10 years since treatment. 
Nonetheless, we had few NIFTP patients and not all 
had long-term follow-up. Further studies worldwide  
are required to support the benignity of NIFTP. 

Our study has several limitations. First, the estimation 
of ROM was based only on patients who underwent 
thyroidectomies. Inclusion of patients whose thyroid 
nodules are observed is necessary to estimate more 
accurately the ROM of Bethesda I to III. Second, this 
is a single institutional experience with a small number 
of NIFTP, therefore may not reflect the true impact of  
NIFTP on thyroid cytology in Singapore. Third, the 

Table 3. Comparing the risk of malignancy (ROM) of thyroid cytology in our institution with the Bethesda reference range, stratified by benignity  
of NIFTP 

Bethesda category Number of 
nodules (%)
Total=821 

ROM if NIFTP is 
malignant,  

% (no. of cancer)

ROM if NIFTP is 
benign, 

% (no. of cancer)

ROM quoted by the 
2017 TBSRTC, if 

NIFTP is malignanta  
(%)

ROM quoted by the 2017 
TBSRTC, if NIFTP is 

benigna (%)

I. Non-diagnostic or 
unsatisfactory

151 (18.4) 8.6 (13) 8.6 (13) 5–10 5–10

II. Benign 287(35.0) 4.2 (12) 3.5 (10) 0–3 0–3

III. AUS or FLUS 270 (32.9) 28.1 (76) 26.3 (71) 10–30 6–18

IV. Follicular neoplasm or 
suspicious for follicular 
neoplasm

15 (1.8) 26.7 (4) 20.0 (3) 25–40 10–40

V. Suspicious for 
malignancy

65 (7.9) 89.2 (58) 87.7 (57) 50–75 45–60

VI. Malignant 33 (4.0) 100 (33) 97.0 (32) 97–99 94–96

AUS: atypia of undetermined significance; FLUS: follicular neoplasm of undetermined significance; NIFTP: noninvasive follicular thyroid neoplasm 
with papillary-like nuclear features; TBSRTC: The Bethesda System for Reporting Thyroid Cytopathology
a Cibas ES, Ali SZ. The 2017 Bethesda System for Reporting Thyroid Cytopathology. Thyroid 2017;27:1341-6.


