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Abstract
Noninvasive follicular thyroid neoplasm with papillary-like nuclear features (NIFTP) is a
Key Words
borderline thyroid tumour formerly known as noninvasive encapsulated follicular variant
ff follicular variant of PTC
of papillary thyroid carcinoma. The prevalence of NIFTP is estimated at 4.4–9.1% of all
ff cytology
papillary thyroid carcinomas worldwide; however, the rate of occurrence of NIFTP is eight ff molecular testing
times lower in Asian countries than in Western Europe and America. At the molecular
level, NIFTP is characterised by the lack of BRAF V600E and BRAF V600E-like mutations or
other high-risk mutations (TERT, TP53) and a high rate of RAS mutations, which is similar to
other follicular-pattern thyroid tumours. The diagnosis of NIFTP can only be made after
histological examination of the entire tumour removed during surgery and is based on
strictly defined inclusion and exclusion criteria. Although the diagnosis is postoperative,
the combination of certain findings of preoperative tests including ultrasonography,
cytology, and molecular testing may raise suspicion of NIFTP. These tumours can be
effectively treated by lobectomy, although total thyroidectomy remains an option for some
patients. Radioactive iodine and thyroid stimulating hormone suppression therapy are
not required. NIFTP has an extremely good prognosis, even when treated conservatively
with lobectomy alone. Nevertheless, it cannot be considered as a benign lesion. The risk of
Endocrine Connections
adverse outcomes, including lymph node and distant metastases, is low but not negligible.
(2020) 9, R47–R58

Introduction
The follicular variant of papillary thyroid carcinoma
(FVPTC) is the second most common histological variant
of papillary thyroid carcinoma (PTC) (1). There are
two variants of FVPTC, non-encapsulated (infiltrative)
and encapsulated. The encapsulated variant of FVPTC
(EFVPTC) may exhibit features of vascular or capsular
invasion (Fig. 1). Individual forms of FVPTC differ in
molecular profile, clinical behaviour and prognosis (2, 3).
Evidence suggests that among different variants of FVPTC,
noninvasive EFVPTC has an extremely indolent clinical
behaviour and good prognosis. In 2016, an international
group of endocrine pathology experts led by Nikiforov
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conducted a retrospective study that included 109
patients with noninvasive EFVPTC (67 patients underwent
lobectomy, and none of them received radioactive iodine
ablation) with a follow-up of 10–26 years and 101 patients
with invasive EFVPTC observed for 1–18 years (4). In the
group of patients with noninvasive EFVPTC, none died as a
result of the disease, and no patients developed metastases
or structural or biochemical recurrence during the
follow-up period. By contrast, in the group of patients with
invasive EFVPTC, adverse events were reported in 12 (12%)
cases (five patients developed distant metastases to the
lungs or bones, two died from the disease, one had lymph
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Figure 1
Classification of FVPTC. FVPTC, follicular variant of
papillary thyroid carcinoma; NIFTP, noninvasive
follicular thyroid neoplasm with papillary-like
nuclear features.

node recurrence, one had persistent disease and five had
detectable serum thyroglobulin (Tg) concentration) (4). On
the basis of the obtained results and literature review, the
authors proposed that the name ‘noninvasive encapsulated
FVPTC’ be replaced with the term ‘noninvasive follicular
thyroid neoplasm with papillary-like nuclear features
(NIFTP)’ to emphasise the indolent course of the disease
and to eliminate the word ‘carcinoma’ and thus its clinical
and psychological consequences (4). The term NIFTP was
adopted by the scientific community (5, 6) and included in
the latest edition of the World Health Organization (WHO)
Classification of Tumours of Endocrine Organs in the group
‘follicular patterned neoplasms with borderline clinical
behaviour’, along with follicular tumour of uncertain
malignant potential (FT-UMP) and well differentiated
tumour of uncertain malignant potential (WDT-UMP) (7).
Although more than 3 years have passed since the
introduction of the term NIFTP, there are still controversies
concerning the criteria for the diagnosis of NIFTP based on
postoperative examination, the potential for preoperative
differentiation of NIFTP from other variants of FVPTC
and the clinical behaviour, treatment and monitoring of
patients with NIFTP.

Epidemiology
When Nikiforov et al. proposed the reclassification of
noninvasive EFVPTC as NIFTP, they estimated that the
new diagnosis would affect more than 45,000 patients
worldwide each year (4). The predictions, which were
based on retrospective data from four institutions (three
Italian and one American), resulted in a calculated rate of
NIFTP of 18.6% among all PTC cases (4). After more than
3 years from the introduction of the new nomenclature,
it appears that the initial calculations were overestimated
(8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21).
https://ec.bioscientifica.com
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According to the meta-analysis conducted by
Bychkov et al. (25 studies, 46,948 patients with PTC),
the prevalence of NIFTP is 9.1% (95% CI, 6.0–12.7%) of
all PTC cases; the rate of NIFTP is considerably lower in
the Asian population (1.6%, 95% CI, 0.9–2.5%) than in
Western Europe and America (13.3%, 95% CI, 9.0–18.3%)
(22). The observed difference in NIFTP prevalence between
Asian and non-Asian countries can be attributed to ethnic
variance (different mutation profiles of thyroid cancer)
(23), differences in the interpretation of histological
criteria (24) and differences in clinical practice (lower
resection rates in patients with indeterminate thyroid
cytologies) (25). Prevalence of NIFTP in PTC in selected
Western European and American studies compared to
Asian studies is presented in Table 1.
Large differences in the incidence of NIFTP have
been reported not only between countries but also
between different institutions in the same country (USA,
4.0–27.0%; Korea, 1.3–2.7%), which, at least in part, may
be attributable to different study designs (retrospective/
prospective), sources of data collection (via cytologic/
surgical pathology database) and the inclusion or
exclusion of microcarcinomas from NIFTP.
The latest meta-analysis conducted by Ruanpeng
et al. (11 studies, 27,866 patients with PTC) indicated
that the prevalence of NIFTP among PTC is 4.4% (95%
CI, 2.0–9.0%) (26), which is definitely lower than that
reported by Bychkov. Such a difference may be surprising
because both meta-analyses were partially based on the
same studies (22, 26). The reason for this difference may
be that the study by Ruanpeng enrolled more patients
from Asian countries (in which the prevalence of NIFTP
is several times lower than in non-Asian populations): the
proportion of Asian patients in the study by Bychkov was
63.7% (29,896 out of 46,948 patients with PTC), whereas
that in the study by Ruanpeng was 77.8% (21,667 out of
27,866).
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Prevalence of NIFTP in PTC in selected Western European and American studies compared to Asian studies.

Geographical region

Source

Country

Total

NIFTP %

Western Europe and America

Jaconi et al. (8)
Kopczyński et al. (9)
Canberk et al. (10)
Li et al. (11)
Mao et al. (12)
Point du Jour et al. (13)
Wong et al. (14)
Parente et al. (15)
Eskander et al. (16)a
Hirokawa et al. (17)
Kim et al. (18)
Lee et al. (19)
Cho et al. (20)
Seo et al. (21)b

Italy
Poland
Portugal
USA
USA
USA
USA
Canada
Canada
Japan
Korea
Korea
Korea
Korea

14/51
12/214
74/3466
17/252
32/454
17/420
94/348
102/4790
318/2846
54/10,076
73/2853
21/769
95/6269
238/18,819

27.5
5.6
2.1
6.7
7.0
4.0
27.0
2.1
11.2
0.5
2.5
2.7
1.5
1.3

Asia

Calculations based on pathological reports. bData collected from eight institutions in Korea.
NIFTP, noninvasive follicular thyroid neoplasm with papillary-like nuclear features; PTC, papillary thyroid carcinoma.
a

Molecular pathogenesis of NIFTP
At the molecular level, NIFTP is characterised by the lack
of BRAF V600E and BRAF V600E-like mutations or other
high-risk mutations and a high rate of RAS mutations. This
is similar to follicular-pattern thyroid tumours, including
follicular adenoma (FA), follicular thyroid carcinoma (FTC)
and FVPTC (4, 27, 28, 29, 30). It is suggested that NIFTP
represents an anticipated precursor of invasive EFVPTC
(4, 31). Activating mutations of the RAS gene are detected
in 30–67% of NIFTP cases; the most common mutation
affects NRAS, followed by HRAS and KRAS genes (4, 27,
28, 29, 30, 32, 33). Other less common genetic alterations
found in NIFTP include PPARG fusions (4, 27, 33), THADA
fusions (4, 27) and BRAF K600E mutations (4, 28, 31, 32).
Rarely, tumours harbouring high-risk mutations such
as TERT promoter mutations and ETV6-NTRK3 fusions
may have a morphology that overlaps with NIFTP (30,
34). However, the presence of any high-risk mutations
constitutes the exclusion criterion for NIFTP diagnosis
and should trigger an exhaustive search for morphologic
exclusion criteria (35).

Evolution of the diagnostic criteria of NIFTP
The diagnosis of NIFTP can only be made after histological
examination of the entire tumour removed during
surgery and is based on strictly defined inclusion and
exclusion criteria (4, 35). According to the original
criteria, histological examination NIFTP should show
an encapsulated or clearly demarcated nodule, with
cells exhibiting a follicular growth pattern and nuclei
https://ec.bioscientifica.com
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typical of PTC. NIFTP should not display any features of
vascular or capsular invasion, tumour necrosis, high mitotic
activity (defined as three or more mitoses per ten highpower fields (×40)), papillae >1%, psammoma bodies or
morphologic characteristics of other variants of PTC, such as
tall cell, cribriform-morular and solid/trabecular variants (4).
The absence of capsular and vascular invasion is critical
to the diagnosis of NIFTP (4). To ensure this issue, the
entire tumour capsule or tumour normal interface should
be submitted for histological examination (36). For large
lesions, stepwise submission of sections (with an initial
generous but limited sampling, followed by submission
of the remainder of the tumoral capsule if no vascular or
capsular invasion is initially detected) is acceptable (36).
However, there is no clear recommendation on how to
evaluate effectively the entire tumour capsule. A recently
published study by Oh et al. presented a modified transversevertical gross examination method with additional vertical
cuts at the upper and lower ends of thyroid nodules (37).
This modified transverse-vertical gross examination method
was more effective than the conventional transverse
examination method for the detection of capsular invasion
and might allow a better differential diagnosis between
NIFTP and invasive EFVPTC (37).
It should be noted that not all cases previously
diagnosed as noninvasive EFVPTC meet the exact
definition of NIFTP, which is more rigorous (13) (Fig. 1).
The introduction of the term NIFTP led to a discussion
on the diagnostic criteria used. Particularly questionable
was the presence of papillary structures associated with the
occurrence of BRAF V600E mutations and regional lymph
node metastases (18, 20, 38). These features (the presence
of papillae, BRAF V600E mutations and lymph node
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metastases) are characteristic of classic PTC (cPTC) rather
than FVPTC, which raises concerns that the incorrect
application of diagnostic criteria for NIFTP can lead to
misdiagnosis of cPTC with a prominent follicular pattern
as NIFTP (35). As a result, revised diagnostic criteria for
NIFTP have been proposed (35). The criterion ‘less than
1% papillae’ was changed to ‘no well-formed papillae’.
In cases showing pronounced nuclear features of PTC
(nuclear score 3), the entire tumour should be examined to
exclude the presence of papillary structures. In addition,
secondary criteria (molecular testing for BRAF V600E and
other high-risk mutations and immunohistochemistry for
BRAF V600E) were added that may be helpful but are not
required for the diagnosis of NIFTP (35). A summary of the
initial and revised NIFTP diagnostic criteria is presented in
Table 2. The change of diagnostic criteria for NIFTP has
reduced the number of NIFTP diagnoses (20).
Another controversy over diagnostic criteria of
NIFTP concerns the size of the tumour and multifocality.
According to the original study by Nikiforov et al., neither
tumour size nor multifocality were included to establish
the diagnosis criteria of NIFTP (4). However, the study did
not include subcentimeter, large (≥4 cm) and multifocal
tumours, which raises doubts as to whether such tumours
can be classified as NIFTPs.
The recommendations specify that the diagnosis of
NIFTP should not be based on retrospective interpretation
of pathologic reports (6, 39).

Clinical and ultrasonographic features
In clinical practice, NIFTP presents as a single nodule (10)
or a lesion in the context of a multinodular background
(27, 40, 41). The multifocal form of NIFTP is present in
Table 2

NIFTP: a problematic entity

9:3

R50

2.7–14.7% of patients (10, 40, 42). The coexistence of a
malignant lesion in the same or in the second lobe of the
thyroid may affect 14.9–46.3% of NIFTP patients (it most
often coexists with papillary thyroid microcarcinoma)
(10, 21, 41).
On ultrasound (US) examination, NIFTP is usually a
well-circumscribed, oval-to-round nodule with regular
margins and variable echogenicity, ranging from markedly
hypoechoic to hypoechoic, isoechoic and heterogeneous
(27, 41, 43, 44, 45). Such significant differences in the
reported echogenicity of NIFTPs are not surprising
because echogenicity is considered to be the feature with
the lowest inter-observer agreement (46, 47, 48). The
presence of calcifications is rare (27, 41, 44). On Power
Doppler US, NIFTPs are mostly hypervascular (45, 49),
and usually present a mixed (peripheral and intranodular)
type of vascularisation (49).
On US, NIFTP corresponds to a lesion with a low
or intermediate suspicion pattern according to the
ultrasonographic classification of the American Thyroid
Association (ATA) (44, 50, 51). Similarly, according to the
Thyroid Imaging Reporting and Data System (TI-RADS)
proposed by the American College of Radiology (ACR),
nodules consistent with NIFTP are mostly qualified as TR3
(mildly suspicious) and TR4 (moderately suspicious) (52).
The exclusion of NIFTPs from malignant tumours decreases
the risk of malignancy (ROM) of the ATA and TI-RADS
categories to a degree dependent on the pre-test probability
and prevalence of NIFTP in the studied population (52, 53).

NIFTP in fine-needle aspiration biopsy
NIFTP is a postoperative diagnosis and cannot be
diagnosed solely on the basis of fine-needle aspiration

Initial and revised diagnostic criteria for NIFTP according to Nikiforov et al. (4, 35).
Revised diagnostic criteria for NIFTP

Initial diagnostic criteria for NIFTP

Primary

Secondarya

Encapsulation or clear demarcation

Encapsulation or clear demarcation

Follicular growth pattern with:
<1% papillae
No psammoma bodies
<30% solid/trabecular/insular
growth pattern
Nuclear score, 2–3
No vascular or capsular invasion
No tumour necrosis
No high mitotic activity

Follicular growth pattern with:
No well-formed papillae
No psammoma bodies
<30% solid/trabecular/insular
growth pattern
Nuclear score, 2–3
No vascular or capsular invasion
No tumour necrosis
No high mitotic activity

Lack of BRAF V600E mutation detected by
molecular assays or immunohistochemistry
Lack of BRAF V600E-like mutations or other
high-risk mutations (TERT, TP53)

Secondary criteria are helpful but not required for NIFTP diagnosis.
NIFTP, noninvasive follicular thyroid neoplasm with papillary-like nuclear features.
a
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biopsy (FNAB); however, certain cytological features
may raise suspicion of NIFTP (54, 55). FNAB samples
usually show scant colloid with abundant small clusters
of follicular cells and microfollicles and nuclear atypia
including enlarged, oval-shaped nuclei, nuclear grooves,
chromatin clearing, rare nuclear pseudo-inclusions and
no true papillae (56, 57, 58).
In preoperative cytology, NIFTP can belong to any of
the six categories of the Bethesda System for Reporting
Thyroid Cytopathology (TBSRTC), although it is most
often found in so-called ‘indeterminate’ categories (59).
A meta-analysis carried out by Bongiovanni et al., which
included 15 studies and 915 histologically confirmed
cases of NIFTP with corresponding cytology, indicated the
following distribution of NIFTP in the TBSRTC categories:
nondiagnostic, 3%; benign, 10%; atypia of undetermined
significance or follicular lesion of undetermined significance
(AUS/FLUS), 30%; follicular neoplasm or suspicious
for a follicular neoplasm (FN/SFN), 21%; suspicious for
malignancy (SM), 24% and malignant, 8% (59).
Recently updated Bethesda classification recommends
subclassification of the AUS/FLUS category (54). When
considering AUS/FLUS subcategories, NIFTP is most often
classified as architectural atypia (AUS-A) or cytologic and
architectural atypia (AUS-C&A) (60). It is not surprising,
since NIFTP smears are characterised by the presence of
microfollicles. Subcategories can help in the prediction
of the type of neoplasia (60). AUS-A and AUS-C&A
subcategories can rise the suspicion of NIFTP and help in
selection of appropriate molecular tests.
To raise the clinicians’ awareness of the fact that NIFTP
constitutes a substantial proportion of the ‘malignancies’
hidden in TBSRTC categories, optional education
notes suggesting a diagnosis of NIFTP may be used by
cytopathologists (27).
Table 3
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The reclassification of NIFTP as a non-malignant
lesion decreases the ROM in most Bethesda categories;
the scale of the impact differs significantly among various
institutions (9, 11, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70).
According to the latest large meta-analysis conducted by
Vuong et al. (14 studies, 14,153 resected nodules), the
highest absolute decrease in ROM was observed in SM,
FN/SFN and AUS/FLUS categories (15.8%, 10.6% and
9.5%, respectively) (71). The ROM changes in particular
Bethesda categories are significantly lower in Asian than in
Western countries (71, 72), which is attributed to a lower
prevalence of NIFTP in the Asian population. Another
meta-analysis assessing the impact of NIFTP on the ROM
in patients undergoing surgery for SM or malignant FNAB
findings shows that the inclusion of NIFTP leads to a
reduction in the ROM for SM and malignant diagnostic
categories by 14% and 3%, respectively (73). A comparison
of the results of both meta-analyses with the data reported
by Cibas et al. (54) is presented in Table 3. All the studies
included in these meta-analyses used the diagnostic
criteria for NIFTP proposed initially by Nikiforov in 2016.
Further studies evaluating the impact of NIFTP on ROM
should be conducted using the revised criteria.

Attempts at preoperative identification
of NIFTP
Since NIFTP is considered a non-malignant lesion and
requires a different management than carcinoma,
including a different scope of surgical treatment, it would
be highly useful to preoperatively differentiate NIFTP
from non-NIFTP lesions.
Several studies have shown that NIFTP can be
differentiated from cPTC in cytological examination based

ROM changes in Bethesda categories after reclassification of NIFTP according to Vuong et al. (71) and Bongiovanni et al.

(73) in comparison with data reported by Cibas et al. (54).
Data reported by Cibas et al.

Diagnostic
category

ROM if NIFTP = CA (%)

ND
Benign
AUS/FLUS
FN/SFN
SM
Malignant

5–10
0–3
10–30
25–40
50–75
97–99

Vuong et al.

Bongiovanni et al.

ROM if NIFTP ≠ CA (%)

Absolute ROM
decrease (%)

Absolute ROM
decrease (%)

Absolute ROM decrease
(%)

5–10
0–3
6–18
10–40
45–60
94–96

0
0
4–12
0–15
5–15
3

2.2
1.6
9.5
10.6
15.8
2.3

–
–
–
–
14
3

AUS/FLUS, atypia of undetermined significance or follicular lesion of undetermined significance; CA, carcinoma; FN/SNF, follicular neoplasm or suspicious
for follicular neoplasm; ND, nondiagnostic; NIFTP, noninvasive follicular thyroid neoplasm with papillary-like nuclear features; ROM, risk of malignancy;
SM, suspicious for malignancy.
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on a combination of certain features, such as the presence
of true papillae, pseudo-inclusions, psammomatous
calcifications, multinucleate giant cells and follicular
architecture (57, 74, 75, 76). Moreover, NIFTP and cPTC
have different molecular profiles: NIFTP is characterised
by the frequent occurrence of RAS mutations and the
lack of BRAF V600E mutations, whereas these are often
encountered in cPTC (4, 77). Similarly, the cytological
features make it possible to differentiate NIFTP from most
benign lesions including FAs (57, 58, 78, 79). The most
demanding task is to preoperatively differentiate NIFTP
from other FVPTCs.
Certain ultrasound features may be helpful for
distinguishing NIFTP from infiltrative FVPTC (IFVPTC)
(51, 80, 81). NIFTP most commonly presents as a roundto-oval nodule with smooth margins, whereas IFVPTC is
characterised by an irregular shape and spiculated margins,
which are associated with the infiltrative growth of this
tumour (51). Consequently, a high-suspicion pattern on
US is significantly more frequent in IFVPTC than in NIFTP
(51, 82). However, studies suggest that ultrasonography is
insufficient for differentiating NIFTP from invasive EFVPTC
(80, 81, 83). Both tumours show a similar appearance in
cytological examinations as well (58, 76, 80, 83, 84). This is
not surprising given that NIFTP can be differentiated from
invasive EFVPTC by the exclusion of capsular and vascular
invasion based on histological examination of the entire
tumour along with the capsule (4, 35).
The molecular profile of these tumours may prove
helpful for the preoperative differentiation of NIFTP from
invasive EFVPTC. Although RAS mutations occur in both
tumour types with similar frequency (29, 30, 85), BRAF
V600E and TERT promoter mutations are not found in
NIFTP, whereas they may be present in a small percentage
of invasive EFVPTC (29, 83, 85, 86, 87).
Because NIFTP is most commonly found among
indeterminate categories in preoperative cytology, some
NIFTP patients are diagnosed using commercially available
molecular tests. The most widely used tests, Afirma Gene
Expression Classifier (Afirma GEC) and ThyroSeq, were
developed to reduce the number of thyroidectomies in
patients with indeterminate nodules. Most cases of NIFTP
are classified as ‘suspicious’ in GEC (27, 32, 34, 41, 88) and
‘positive results’ in ThyroSeq tests (’HR mutation group’
in ThyroSeq v2 and ‘RAS-like-group’ in ThyroSeq v3) (27,
32, 34, 88, 89, 90).
To sum up, the existence of overlapping features
between NIFTP and invasive EFVPTC is evident. A diagnosis
of NIFTP may be suggested but cannot be certain until a
full histological examination of the material obtained
https://ec.bioscientifica.com
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during surgery has been performed. A low or intermediate
suspicion pattern on US combined with indeterminate
cytology and a ‘suspicious’ result of GEC/presence of RAS
mutation in ThyroSeq should raise suspicion of NIFTP and
lead the clinician to consider less aggressive treatment
options.

Doubts concerning the indolent behaviour
of NIFTP
According to Nikiforov’s original study, NIFTP has an
indolent behaviour and an extremely good prognosis
(4). Since the introduction of the term NIFTP, many
studies have confirmed the low risk of adverse outcomes,
including in multifocal, large and small tumours (≥4 and
≤1 cm, respectively).
A study by Rosario et al. (50) included 129 patients with
NIFTP >1 cm, of whom 65 underwent lobectomy and 64
underwent total thyroidectomy, with no patients treated
with radioiodine. During a follow-up of 12–146 months
(median, 72 months) after surgery, none of the patients
developed structural disease, and the concentrations of Tg
and anti-Tg antibodies were stable in all patients (50).
In another study, 94 cases of EFVPTC (77 noninvasive
FVPTC and 17 invasive FVPTC), including multifocal
(n = 20) and bilateral (n = 13) tumours ranging in size from
0.7 to 9.5 cm (mean, 3.3 cm), were observed for 1.2–12.5
years (median, 11.8 years) after treatment (lobectomy
alone in 41, thyroidectomy alone in 34, completion
thyroidectomy in 19 and combination with postoperative
radioactive iodine ablation in 25 patients); there was no
evidence of recurrence based on biochemical or structural
disease (42). The outcomes were identical regardless of the
presence of capsular and lymphovascular invasion (42).
A recently published multi-institutional Korean study
identified 238 cases of NIFTP, including 152 tumours
with a diameter ≥1 cm (35% of patients underwent
total thyroidectomy, 65% underwent lobectomy or
isthmectomy and another 23% received radioiodine
remnant ablation therapy). The mean follow-up was
37.7 months, and no patient with NIFTP had evidence of
lymph node, or distant metastasis or disease recurrence
during the follow-up period (21).
These and many other studies, including those with
a smaller number of cases, confirm that the application
of strict criteria for the diagnosis of NIFTP means that
metastasis and BRAF mutations are not observed (13,
91, 92). Moreover, the available data indicate that both
large NIFTPs (with a diameter ≥4 cm) and tumours with
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a diameter ≤1 cm that meet the NIFTP criteria (not
included in the original study because of limited or lack
of supportive data) do not differ from their ‘average size’
counterparts and show exceptionally indolent behaviour
(93, 94, 95, 96).
Although most publications confirm the favourable
course of NIFTP, there are a few reports suggesting
that lesions diagnosed as NIFTP can be associated with
metastases.
A study by Cho et al. (20) examined the frequency of
lymph node metastasis in a cohort of 154 patients with
EFVPTC. When the cut-off of 1% papillae was used, the
rate of lymph node metastasis was 3% and the rate of
BRAF V600E mutation was 10% in noninvasive tumours.
When the absence of a papillary structure was applied as
a rigid diagnostic criterion, no BRAF V600E mutation was
found in any of the tumours. However, central lymph
node micrometastases still occurred in 3% of noninvasive
tumours despite the absence of papillae and BRAF V600E
mutations (20). It should be emphasised that prophylactic
central neck dissection was performed in the study,
which might have increased the incidence of clinically
significant lymph node metastases.
A study by Parente et al. (15) found that the rate of
adverse oncologic events was 6% (6/102) in patients with
NIFTP; these included metastases to regional lymph nodes
in five patients and distant metastases (to lungs) in one
patient. The study did not include routine central neck
dissection in the absence of preoperatively suspicious
lymph nodes. Moreover, tumours with any true papillae
were excluded, but no molecular tests were performed,
especially for BRAF V600E mutations (15).
Another study (38) reported 3/43 noninvasive
EFVPTC cases with lymph node metastases. However, the
metastases originated from noninvasive EFVPTC in only
one case, whereas in the other cases, they were derived
from coexisting conventional PTCs. The only noninvasive
EFVPTC tumour with metastases tested negative for BRAF
V600E mutation and lacked well-formed papillae (38).
Finally, a recent controversial study conducted
by Canadian researchers led by Eskander (16), which
included 318 patients with NIFTP diagnosed based on
pathological reports, indicated that during a median
follow-up of 15.3 years, disease failure (defined as death
from thyroid cancer or a recurrence event) occurred in 30
patients (9.4%) (16). The main limitation of the study was
that it based the diagnosis of NIFTP on a thorough review
of pathology reports, without at least reviewing the slides,
which is inconsistent with current recommendations
(6, 39). Moreover, as the authors themselves state,
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the quality of the reports was poor or very poor in 50%
of cases. In particular, the availability of information on
the presence of features such as true papillae, psammoma
bodies, infiltrative borders, tumour necrosis, high mitotic
rate and morphologic features of an aggressive variant
were ‘unstated’ in 87%, 74%, 89%, 95%, 90% and 90%
of cases, respectively (16). These limitations give rise to
a reasonable suspicion that at least some of the tumours
considered as NIFTP were in fact carcinomas.
To conclude, some of the described cases of adverse
outcomes of NIFTP could be related to a misdiagnosis;
the exclusion of the BRAF V600E mutation in Parente’s
study, as well as basing the diagnosis of NIFTP on slides
review rather than on pathology reports in Eskander’s
study, might have resulted in a change of diagnosis
to malignancy. However, some of the cases described
previously do indeed appear to be NIFTPs.
Taken together, the available data indicate that NIFTP
diagnosed according to strict inclusion and exclusion
criteria has an extremely indolent clinical behaviour, even
when treated conservatively with lobectomy and without
radioactive iodine therapy. Nevertheless, it cannot be
considered as a benign lesion. The risk of adverse outcomes,
including metastases, is very low but not negligible.

Treatment and monitoring
According to the ATA Thyroid Nodules and
Differentiated Thyroid Cancer Guidelines, patients with
tumours diagnosed as NIFTP are subject to the same
recommendations as patients with low risk for recurrence
differentiated thyroid carcinoma, namely, lobectomy is
sufficient, remnant ablation is not recommended and
thyrotropin target levels should be kept between 0.5 and
2 mIU/L (5).
However, since the definitive diagnosis of NIFTP
can only be made based on postoperative histological
examination, total thyroidectomy remains an acceptable
option for some cases of NIFTP. This was emphasised in
the recommendations of the American Head and Neck
Society Endocrine Section Consensus Statement (39). The
decision on the extent of surgical treatment (lobectomy
vs total thyroidectomy) should be made on the basis of
physical examination, ultrasound data and molecular
and patient/endocrine characteristics. In particular, the
patient should be informed of the potential need for a
second surgery and should be ready to undergo such a
surgery when lobectomy is considered (39).
Decisions on the extent of surgery should consider
that bilateral disease and multifocal disease are part of the
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spectrum of NIFTP neoplasms (10, 40, 42). The coexistence
of malignant lesions in the same or the other thyroid lobe
may affect up to 15–46% of NIFTP patients (10, 21, 41).
In the study by Canberk et al., 15% of NIFTP cases (11/74)
were accompanied by malignant lesions in the contralateral
thyroid lobe, including five PTCs, five microcarcinoma
FVPTCs and one IFVPTC; two of the contralateral
malignancies showed microscopic extrathyroidal extension
(10). When deciding on lobectomy, the contralateral lobe
must be assessed with special caution to prevent missing
the coexistence of a malignant lesion.
There are currently no recommendations regarding
the monitoring of patients with NIFTP. The ATA Thyroid
Nodules and Differentiated Thyroid Cancer Guidelines
Task Force suggest that ‘occasional monitoring with serum
Tg and neck ultrasound can be considered, depending
upon patient’s context, but this is not mandatory’ (5).
Some authors suggest that after complete resection of
NIFTP, negative postoperative assessment (defined by a
Tg concentration ≤2 ng/mL in patients undergoing total
thyroidectomy and ≤10 ng/mL in those undergoing
lobectomy, in the absence of anti-Tg antibodies and neck
ultrasonography without abnormalities) can be used to
exclude the need for long-term repetition of these tests (97).
However, in the light of recent reports of a possible
adverse outcome of NIFTP (15, 16, 20, 38), monitoring
of these patients seems reasonable. The frequency
and length of monitoring of NIFTP patients should be
considered individually depending on the presence of risk
factors (a surgical history of lobectomy/thyroidectomy,
the presence of thyroid nodules in the remaining lobe or
the results of postoperative assessment).

Conclusions and perspectives
Three years after its introduction into clinical practice, the
diagnosis of NIFTP still poses a challenge for clinicians,
ultrasonographers and cytopathologists. Although
the diagnosis is postoperative, accurate preoperative
assessment may raise suspicion of NIFTP and indicate a
more conservative management. Positive results in the
GEC and ThyroSeq molecular tests may be associated with
NIFTP and should therefore be interpreted in the context
of ultrasonographic and cytological features.
Although lobectomy is sufficient for the treatment of
NIFTP, total thyroidectomy remains an option for some
patients, particularly for those who do not accept the
need for monitoring the remaining thyroid lobe and the
risk of emerging indications for a second surgery.
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Finally, NIFTP does not represent a benign lesion, but
rather a ‘low-risk neoplasm’; although the risk of adverse
events, including lymph node metastases, is small, it
cannot be underestimated. Long-term prospective studies
are required to assess the actual prevalence and outcomes
of NIFTP.
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