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How is noninvasive follicular thyroid neoplasm with
papillary-like nuclear features (NIFTP) shaping the way we
interpret thyroid cytology?
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Over the past several decades, the term "follicular variant
of papillary thyroid carcinoma" (FV-PTC) has encompassed
a broad range of thyroid tumors with a follicular growth
pattern and the nuclear atypia of papillary carcinoma. FV-
PTCs with grossly infiltrative growth into the adjacent
thyroid parenchyma (infiltrative FV-PTC) share molecular
and clinical similarities to classical papillary thyroid carci-
nomas (cPTC), demonstrating an association with BRAF-
like genetic alterations and a predilection for spread to
regional lymph nodes.1-4 In contrast, encapsulated FV-
PTCs are well-circumscribed and/or surrounded by a fibrous
capsule, driven by RAS-like genetic alterations, and can be
further risk-stratified based on assessment of invasion: those
with capsular or vascular invasion (invasive encapsulated
FV-PTC) have increased risk for distant metastasis similar
to follicular thyroid carcinomas,5 whereas noninvasive
encapsulated FV-PTC have very low malignant potential,
approaching that of follicular adenomas.4-12

Until recently, distinguishing FV-PTC from cPTC on
preoperative fine-needle aspiration (FNA) cytology spec-
imensdmuch less identifying any cytologic differences
among these FV-PTC subclassesdwas not a priority, as
they were all treated as cancer. Both histologically and
cytologically, nuclear atypia of PTC was emphasized as one
of the defining features of malignancy, recognition of which
had generally prompted total or near-total thyroidectomy in
tumors larger than 1 cm.13 However, the diagnosis and
management of thyroid cancer has become more refined in
recent years, with incorporation of more conservative treat-
ment options for carefully selected thyroid tumors with
a low risk of metastasis or recurrence.14-16 The recent intro-
duction of the term "noninvasive follicular thyroid neoplasm
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with papillary-like nuclear features" (NIFTP) to replace
"noninvasive encapsulated FV-PTC" follows in the same
vein.9,17 By substituting the word “neoplasm” for “carci-
noma”, the NIFTP terminology conveys its indolent clinical
behavior and encourages a more measured treatment
approach. Lobectomy is required for diagnosis and is
considered adequate treatment for NIFTP, without the
need for completion thyroidectomy or adjuvant radioactive
iodine therapy.

In the 2.5 years since publication of the seminal study
proposing the NIFTP nomenclature change,9 many authors
have examined its implications on thyroid cytology. The
studies by Legesse et al18 and Zhang et al19 in this issue
of the Journal represent 2 recent efforts in this regard.
Collectively, these and other retrospective studies have
largely focused on two related topics: (1) the cytomorpho-
logic features of NIFTP and (2) the impact of the NIFTP
reclassification on cancer-risk estimates associated with
each of the interpretive categories of The Bethesda System
for Reporting Thyroid Cytopathology (TBSRTC).

Does NIFTP have distinctive features on FNA
cytology?: Because of the implicit changes in treatment
associated with the NIFTP reclassification, early cytomor-
phologic studies examined whether FNA cytology could
distinguish NIFTP from its malignant counterparts. From
a cytoarchitectural standpoint, aspirates of NIFTP produce
a predominantly microfollicular pattern, in contrast with the
papillary groups and crowded monolayers seen in aspirates
of cPTC. Aspirates of NIFTP also demonstrate milder
degrees of nuclear atypia compared with that of cPTC.20-22

Specifically, intranuclear inclusions, which represent a sev-
ere form of nuclear contour irregularity, are characteristic of
cPTC but rare or absent in most aspirates of NIFTP.21 The
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analysis by Legesse et al and Zhang et al echo these
findings.

For studies that evaluate whether NIFTP can be cyto-
logically distinguished from FV-PTC, the results appear to
be mixed. Most authors report that cytologic features cannot
reliably separate NIFTP from FV-PTC.1,3,22-24 Similar to the
follicular adenoma/carcinoma distinction, the diagnosis of
NIFTP is based on the histologic exclusion of invasive
growth. Invasion takes different forms for FV-PTC,
however, and the distinction between infiltrative FV-PTC
and invasive encapsulated FV-PTC is not consistently
made in cytology studies. Predominance of infiltrative FV-
PTC and possibly even cPTC among study samples likely
accounts for some of the reported cytologic differences
between NIFTP and FV-PTC.25 As a case in point, Legesse
et al report that the presence of irregular branching sheets
and linear arrangement of tumor cells on direct smears
favors “invasive FV-PTC” over NIFTP. However, both of
these cytoarchitectural features are thought to be correlates
of papillary architecture, suggesting that cPTCs with
predominantly follicular architecture may be included
among their cases of invasive FV-PTC.

Altogether, these studies suggest that FNA cytology can
potentially distinguish NIFTP from many cases of cPTC
(and possibly some cases of infiltrative FV-PTC), but not
from invasive encapsulated FV-PTC. These cytomorpho-
logic studies reinforce the concept that thyroid nodules
with exclusively microfollicular architecture on FNAs,
including those with moderate levels of nuclear atypia,
Table 1 Cytologic classification of NIFTP among the diagnostic categories of The Bethe

Study NIFTP (n) Number of NIFTP in e

NonDx Ben

Bychkov et al, 2018 (India)a,26 15 0 0
Bychkov et al, 2018 (Japan)a,26 9 2 1
Bychkov et al, 2018 (Korea-1)a,26 6 0 1
Bychkov et al, 2018 (Korea-2)a,26 6 0 0
Bychkov et al, 2018 (Taiwan)a,26 11 1 3
Bychkov et al, 2018 (Thailand)a,26 12 3 6
Canberk et al, 201627 94 13 15
Faquin et al, 201628 173 1 15
Glass et al, 201629 37 0 2
Kiernan et al, 201830 17 0 1
Kim et al, 201831 25 1 5
Lastra et al, 201832 119 1 7
Lau et al, 2018 87 0 5
Layfield et al, 201734 16 0 2
Legesse et al (current issue)18 35 0 11
Li et al, 201835 17 0 3
Maletta et al, 201624 96 0 0
Ohori et al, 2017b,36 11 . .
Pusztaszeri et al, 201737 62 4 7
Rosario et al, 201638 126 1 10
Strickland et al, 201539 85 1 13
Zhang et al, (current issue)19 55 0 3
Zhao et al, 20173 50 3 2
Zhou et al, 2018 (Institution A)a,40 68 0 3
Zhou et al, 2018 (Institution B)a,40 69 0 6
Zhou et al, 2018 (Institution C)a,40 10 0 0
TOTAL 1311 31 121
% (of NIFTP)c 2% 9%

Abbreviations: AUS/FLUS, atypia of undetermined significance/follicular lesion of undetermin
neoplasm (Bethesda-IV); NIFTP, noninvasive follicular thyroid neoplasm with papillary-lik
nancy (Bethesda-V); TBSRTC, The Bethesda System for Reporting Thyroid Cytopathology
aData for each institution are listed separately for multi-institutional studies that provided th
bThis study included analysis of only SUS and malignant cases.
cPercentages represent the sum of NIFTPs in each Bethesda category divided by the total n
often rely on ancillary molecular testing and/or subsequent
resection for further classification. In keeping with these
observations, aspirates of NIFTP have been predominantly
classified in one of the indeterminate categories of
TBSRTC: atypia/follicular lesion of undetermined signifi-
cance (AUS/FLUS), follicular neoplasm/suspicious for
follicular neoplasm (FN/SFN), or suspicious for malig-
nancy (SUS).3,24,26-40 Table 1 summarizes the distribution
of NIFTP among TBSRTC categories in published studies
to date.

The proportion of NIFTPs that have been classified as
malignant on FNA cytology has been small, constituting
approximately 8% of NIFTPs among published series
(Table 1). To the extent that a malignant FNA diagnosis
for NIFTP can be considered an overdiagnosis, some
authors have advocated for strict cytologic criteria for
malignancy. For aspirates with the nuclear atypia of PTC,
Krane et al recommend limiting the cytologic diagnosis of
malignancy to those with features of classical or tall-cell
variant PTC, recognized by the presence of papillary archi-
tecture, psammoma bodies, or frequent intranuclear pseu-
doinclusions.41 These strategies aim to amplify the
cytologic separation of cPTC from NIFTP on FNA speci-
mens, during the stage when different surgical approaches
are still routinely advocated for these tumors (ie, total
thyroidectomy for cPTC, lobectomy for NIFTP). If the
emerging trend towards lobectomy as the initial surgical
approach for clinically low-risk thyroid cancer achieves
wider support,16 it is possible that the need to distinguish
sda System for Reporting Thyroid Cytopathology in published studies.

ach TBSRTC category

ign AUS/FLUS FN/SFN SUS Malignant

6 9 0 0
0 4 1 1
3 0 2 0
1 1 2 2
3 3 1 0
0 2 1 0
14 23 17 12
54 46 42 15
13 15 6 1
5 2 7 2
14 2 3 0
51 37 19 4
35 24 15 8
2 2 5 5
12 3 4 5
8 4 1 1
14 54 26 2

. . 10 1
5 15 27 4
25 53 32 5
17 7 39 8
5 34 10 3
14 13 9 9
20 26 15 4
26 16 14 7
5 4 0 1

352 399 308 100
27% 30% 23% 8%

ed significance (Bethesda-III); FN/SFN, follicular neoplasm/suspicious for follicular
e nuclear features; NonDx, nondiagnostic (Bethesda-I); SUS, suspicious for malig-
.
is information.

umber of NIFTPs in this analysis (n Z 1311).
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these tumors on FNA cytology will be mitigated once
again.

How has NIFTP changed estimates of cancer
risk associated with TBSRTC categories?:

One of the central features of TBSRTC is its stratification of
cytomorphology-based categories by approximate risk of
malignancy (ROM), which in turn helps guide management
options for thyroid nodules after the FNA. ROM calcula-
tions reflect the prevalence of histologically proven cancer
among nodules classified in each TBSRTC category. Acc-
ordingly, changing the histologic classification of a tumor
from a cancer (noninvasive encapsulated FV-PTC) to a pr-
emalignant neoplasm (NIFTP) reduces the ROM estimates
of TBSRTC categories, particularly for the 3 indeterminate
categories to which NIFTP aspirates are most often
classified.

For aspirates classified as AUS/FLUS or FN/SFN, the
decrease in ROM brought about by the NIFTP reclassifica-
tion may have only a negligible effect on existing manage-
ment recommendations. Repeat FNA (for AUS/FLUS) and/
or ancillary molecular testing (for AUS/FLUS and FN/SFN)
continue to be common management options following
FNA in the NIFTP era. When surgery is considered for
solitary nodules in these lower-risk indeterminate TBSRTC
categories, diagnostic lobectomy is generally recommen-
ded.16 This conservative surgical approach is compatible
with current treatment recommendations for NIFTP.

Historically, both lobectomy and total thyroidectomy
have been recommended for nodules following a SUS
interpretation on FNA biopsy, based on a 60% to 75%
ROM.13,42 The NIFTP reclassification and the ensuing
decrease in ROM (45% to 60%) for the SUS category
may ultimately shift the balance towards diagnostic
lobectomy as the preferred surgical procedure for this
category, especially for cases with low-risk clinical,
molecular, and sonographic features (eg, intrathyroidal
tumors smaller than 4 cm with no evidence of nodal
metastasis) and/or the cytologic features suggestive of
NIFTP or FVPTC.

The NIFTP reclassification is a part of a broader effort to
promote treatment for thyroid tumors that is commensurate
with its risk of recurrence and metastasis. For thyroid FNAs
that demonstrate nuclear atypia, recognition and reporting of
cytologic features that point towards NIFTPdtogether with
the adjustment in ROM for the indeterminate TBSRTC
categoriesdmay help curb the rate of total thyroidectomy
for cases where lobectomy may suffice. At the same time,
these studies serve as a reminder that a nodule’s TBSRTC
category is just one of many factors that influence treatment
decisions after FNA. In this age of personalized medicine,
integration of cytologic, molecular, and clinical features (the
latter of which includes nodule size, sonographic features,
presence of nodules in the opposite lobe, clinical risk
factors, patient comorbidities) is expected play a growing
role in informing clinical judgment and patient preferences
for treatment.
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