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RECENTLY, noninvasive encapsulated follicular 
variant (FV) of papillary thyroid carcinoma (PTC) 
was reclassified as noninvasive follicular thyroid neo-
plasm with papillary-like nuclear features (NIFTP) [1, 
2].  Because the vast majority of cases of NIFTP have 
indolent outcomes, adopting a new term indicating 
the nonmalignant nature of the neoplasm could avoid 
overtreatment and reduce burden of cancer diagnosis 
on patients [2].  The incidences of NIFTP range from 
13.6% to 25% of PTC cases in the western countries 
[1], but have been reported to be as low as 0.8% in the 
Asian countries [3, 4].  As revealed by fine needle aspi-
ration cytology (FNAC), NIFTP is different from inva-
sive FV-PTC, and most cases of NIFTP are classified as 
benign, atypia of undetermined significance or follicu-
lar lesion of undetermined significance (AUS/FLUS), 
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or follicular neoplasm or suspicious for a follicular neo-
plasm (FN/SFN) [5].  In contrast, Hahn et al. reported 
that the most common diagnosis of NIFTP was suspi-
cious for malignancy (SFM), and there were no differ-
ences in the diagnosis of SFM and malignant between 
NIFTP and FV-PTC [6].  Thus, the incidences of these 
diseases and the impact of the reclassification on cyto-
pathology outcomes are still controversial.  In addition, 
no studies on NIFTP have been reported in Japan.

Herein, we report 54 cases of NIFTP studied at 
only one institute.  This study aimed to evaluate clin-
ical, cytological, and pathological findings of NIFTP 
in Japan, and compare them with those in the western 
countries.  We also aimed to renounce the significance 
of the term NIFTP.

Materials and Methods

We reviewed 10,076 cases of resected and histo-
logically diagnosed PTC at Kuma Hospital between 
January 2007 and June 2016.  Among them, 284 cases 
(2.8%) were diagnosed as FV-PTC, which included 107 
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Statistical analysis was carried out by Fisher's exact 
test or Student’s t-test.  Results with P values less than 
0.05 were considered statistically significant.

Results

Clinical and pathological findings of cases of NIFTP 
and invasive encapsulated FV-PTC are given in Table 1.  
Patients with NIFTP included 18 men and 36 women, 
with mean age of 60.8 years (range, 28–79 years).  
Compared to encapsulated invasive FV-PTC, NIFTP 
was more frequently noted in men; however, this  

(1.1%) cases of nonencapsulated FV-PTCs and 177 
(1.8%) cases of encapsulated FV-PTCs.  Encapsulated 
FV-PTCs were divided into two groups—NIFTP (54 
cases, 0.5%) and invasive FV-PTC (123 case, 1.2%).  
The criteria for diagnosis of NIFTP were as follows: 
1) encapsulation or clear demarcation; 2) follicu-
lar growth pattern with less than 1% papillae; and 3) 
nuclear features of PTC.  The nuclear features of PTC 
were grouped into three categories: 1) size and shape 
(nuclear enlargement/overlapping/crowding, elonga-
tion); 2) nuclear membrane irregularities (irregular 
contours, grooves, pseudoinclusions); and 3) chroma-
tin characteristics (clearing with margination/glassy 
nuclei); the presence of two or three categories was 
required for the diagnosis [1].  Exclusion findings were 
as follows: 1) psammoma bodies; 2) more than 30% 
solid, trabecular, or insular growth pattern; 3) vascu-
lar or capsular invasion; 4) tumor necrosis; and 5) high 
mitotic activity (≥ 3 mitoses per 10 high-power fields).  
We compared cases of NIFTP and invasive encapsu-
lated FV-PTC based on clinical and pathological find-
ings.  The presence of nodal metastasis was microscop-
ically examined for regional lymph nodes removed at 
the time of thyroidectomy.  Distant metastasis was eval-
uated during follow-up at 12 to 115 months (mean; 60 
months) in cases of NIFTP, and at 13 to 122 months 
(mean; 68 months) in cases of invasive encapsulated 
FV-PTC.  Immunohistochemical staining of Ki-67 
(MIB-1; 1:200 dilution; Dako, Glostrup, Denmark) was 
performed using an automated Leica Bond-Max system 
and Bond Refine detection kit (Leica Microsystems, 
Wetzlar, Germany) according to the manufacturer’s rec-
ommendations.  The Ki-67 labeling index (LI) was esti-
mated by counting at least 500 carcinoma cells.

Of the 54 NIFTP cases, 41 underwent pre-oper-
ative thyroid FNAC.  FNAC was performed using a 
22-gauge needle under ultrasound (US) guidance.  
Cytological slides were prepared by dispensing the 
aspirated materials from the needle onto glass slides 
and compressing them with a second slide; samples 
were then immediately fixed with Cytorop (Alfresa 
Pharma Co., Osaka, Japan), a cytological fixative.  
Samples were then stained using the Papanicolaou 
method.  FNAC results were categorized into nondi-
agnostic or unsatisfactory (ND/UNS), benign, AUS/
FLUS, FN/SFN, SFM, or malignant, based on the cri-
teria of the Bethesda System for Reporting Thyroid 
Cytopathology (BSRTC) [7].  The cytological findings 
of the specimens were reviewed.  

Table 1  Clinical and pathological findings of encapsulated   
    follicular variant of papillary thyroid carcinoma

Non-invasive Invasive
FV-PTC (NIFTP) FV-PTC

(54) (123)
Age (yr)(mean) 28–79 (60.8) 26–81 (59.8)

Gender (male/female) 18/36 25/98

Size (mm)(mean) 4–50 (17.5) 5–58 (17.4)

Ultrasound interpretation (46) (118)

High suspicion 3 (6.5%) 52 (44.1%)

Intermediate suspicion 14 (30.4%) 44(37.3%)

Low suspicion 24 (52.2%) 14 (11.9%) 

Calcified nodule 5 (10.9%) 8 (6.8%)

FNAC (41) (115)

ND/UNS 2 (4.9%) 3 (2.6%)

Benign 2 (4.9%) 5 (4.3%)

AUS/FLUS 5 (12.2%) 31 (27.0%)

FN/SFN 1 (2.4%) 0 (0%)

SFM 4 (9.8%) 20 (17.4%)

Malignant 27 (65.9%) 56 (48.7%)

Macrofollicular variant 15 (27.8%) 16 (13.0%)

Vascular invasion 0 (0%) 2 (1.6%)

Ki-67 labeling index > 5% 2/32 (6.3%) 2/62 (3.2%)

Nodal metastasis# 0/22 (0%) 41/84 (48.8%)

Distant metastasis# 0/22 (0%) 3/84 (3.6%)

FV-PTC; follicular variant of papillary thyroid carcinoma, 
NIFTP; non-invasive follicular thyroid neoplasm with papillary-
like nuclear features, FNAC; fine needle aspiration cytology, 
ND/UNS; nondiagnostic or unsatisfactory, AUS/FLUS; atypia of 
undetermined significance or follicular lesion of undetermined 
significance, FN/SFN; follicular neoplasm or suspicious for a 
follicular neoplasm, SFM; suspicious for malignancy
*< 0.01, **< 0.001, # Multifocal PTC cases were excluded.

**

**

*

**
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appeared as lumps of various sizes that were inspis-
sated and deeply stained.  Large-, medium-, and small-
sized lumps were from macrofollicular, normofollicu-
lar, and microfollicular clusters, respectively (Fig. 2).  
The former tended to be isolated from the cell clus-
ters, and the latter two appeared within the cell clusters.  
Macrofollicular, normofollicular, and microfollicular 

difference was not statistically significant.  The size of 
the tumors was measured by US.  The largest dimen-
sion of NIFTP ranged from 4 to 50 mm (mean: 17.5 
mm) and was not significantly different from that of 
invasive encapsulated FV-PTC.  US, before FNAC, 
revealed that three (6.5%), 14 (30.4%), and 24 (52.2%) 
of the 46 NIFTP cases were categorized as high, inter-
mediate, and low suspicion, respectively.  The inci-
dence of high suspicion cases of NIFTP was signifi-
cantly lower than those of invasive encapsulated 
FV-PTC (P < 0.001), and the incidence of low sus-
picion cases of NIFTP was higher than that of cases 
of invasive encapsulated FV-PTC (P < 0.001).  Five 
(10.9%) cases of NIFTP could not be interpreted due to 
presence of marked calcified nodules.

According to the original cytology reports, of the 41 
NIFTP samples assessed by FNAC, two (4.9%), two 
(4.9%), five (12.2%), one (2.4%), four (9.8%), and 27 
(65.9%) were categorized as ND/UNS, benign, AUS/
FLUS, FN/SFN, SFM, and malignant, respectively.  
Of the 115 cases of encapsulated invasive FV-PTC, 56 
(48.7%) were reported as malignant.  NIFTP was more 
likely to be diagnosed as a malignancy than as invasive 
encapsulated FV-PTC.

Pathologically, 15 (27.8%) cases of NIFTP and 16 
(13.0%) cases of invasive encapsulated FV-PTC had 
been originally diagnosed as macrofollicular variants 
of PTC (Table 1, Fig. 1).  The incidence (27.8%) of 
macrofollicular variants in cases of NIFTP was sig-
nificantly higher than that (13.0%) in cases of inva-
sive encapsulated FV-PTC (P < 0.01).  There were no 
cases of NIFTP with vascular invasion.  Ki-67 label-
ing indexes of more than 5% were observed in 6.3% 
of cases of NIFTP; this was not significantly different 
from that of invasive encapsulated FV-PTC.  For eval-
uation of nodal and distant metastases, cases of multi-
focal PTC were excluded.  All the 22 cases of NIFTP 
exhibited neither nodal metastasis at the time of the 
operation nor distant metastasis during follow-up.  
Invasive encapsulated FV-PTCs were associated with 
nodal metastasis in 48.8% of the cases.  Three cases 
(3.6%) of invasive encapsulated FV-PTC metastasized 
to the lung and/or bone.

Table 2 shows the cytological findings of 37 cases 
of NIFTP.  In eight (21.6%) cases of NIFTP, there were 
abundant colloids in the background (Fig. 2a).  All cases 
had been diagnosed as macrofollicular variants of PTC 
on original histological examination.  In 28 cases, the 
colloid materials were present on the preparations and 

Table 2  Cytological findings of 37 NIFTP cases
Findings Cases Percent
Colloid None 9 24.3%
   Scanty 15 40.5%
   Moderate 5 13.5%
   Abundant 8 21.6%
Cellularity None 0 0%

Scanty 9 24.3%
Moderate 10 27.0%
Abundant 18 48.6%

Arrangement Papillary 0 0%
  Microfollicular 31 83.8%
   Normofollicular 9 24.3%
   Macrofollicular 6 16.2%
Multinucleated giant cells 1 2.7%
Lymphocytes 1 2.7%
Foamy cells 2 5.4%
Metaplastic cytoplasm 1 2.7%
Intranuclear cytoplasmic inclusions 25 67.6%
Nuclear grooves 35 94.6%
Irregular-shaped nuclei 35 94.6%
Clear chromatin 22 59.5%
Nuclear overlapping 7 18.9%

a

b

c

Fig. 1  Gross and microscopic findings of NIFTP that was 
originally diagnosed as a macrofollicular variant of 
papillary thyroid carcinoma. (a: Gross; b: H&E stain, 
40×; c: H&E stain, 400×).
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some nuclei were spindle-shaped.  Papillary arrange-
ment was not observed.  The incidences of intranu-
clear cytoplasmic inclusions, nuclear grooves (Fig. 4a), 
irregular-shaped nuclei (Fig. 4b, c), clear chromatin  

patterns were observed in 16.2%, 24.3%, and 83.8% of 
cases of NIFTP, respectively (Fig. 3).  In cases show-
ing normofollicular or macrofollicular patterns, the 
N/C ratio of the carcinoma cells was low (Fig. 3a), and 

b ca

Fig. 2 Colloids of NIFTP exhibited lumps of various sizes (a: large; b: medium; and c: small).  (Papanicolaou stain; a: 40×; b: 40×; c: 200×).

a b c

Fig. 3 NIFTP showed (a) macrofollicular, (b) normofollicular, and (c) microfollicular patterns. The nuclear-cytoplasmic ratio of the 
carcinoma cells showing a macrofollicular pattern was low. (Papanicolaou stain; a: 200×; b: 100×; c: 200×).

a b c

Fig. 4 Nuclei of NIFTP showed (a) grooves, (b) irregular shapes, and (c) spindle shapes. (Papanicolaou stain, a: 1,000×; b: 1,000×; c: 200×).
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pattern, and nuclear overlapping as nuclear features 
indicating PTC were 67.6%, 94.6%, 94.6%, 59.5%, 
and 18.9%, respectively.

Discussion

In 2016, Nikiforov et al. proposed renaming non-
invasive encapsulated FV-PTC to NIFTP as a type 
of nonmalignant tumor to prevent overtreatment [1].  
Thompson examined 94 cases of encapsulated FV-PTC 
and did not demonstrate histological features of other 
known variants, such as tall cell, columnar, oncocytic, 
insular, or cribriform, of PTC [2].  However, in our 
study, one-fourth of the total cases of NIFTP were orig-
inally diagnosed as noninvasive, encapsulated, macro-
follicular variants of PTC.  Macrofollicular variants 
had been also included in 11.2% of the cases of inva-
sive encapsulated FV-PTC.  Such findings had not been 
reported previously.  When the entity of NIFTP is con-
sidered, macrofollicular variants of PTC do not include 
noninvasive cases, and include only invasive cases, 
such as follicular variant of PTC.

According to a report by Nikiforov et al., the inci-
dences of follicular variants of PTC and NIFTP range 
from 22.4% to 43.4% and from 13.6% to 25% of the 
cases of PTC, respectively [1].  Hahn et al. reported that 
34 (16.3%) of 208 cases of FV-PTC were NIFTP [6].  
In contrast, in the Asian countries, cases of NIFTP are 
estimated to represent only 0.8% cases of PTC [3].  In 
our study, cases of FV-PTC and NIFTP comprised 2.8% 
and 0.5% cases of PTC, respectively.  The incidences of 
FV-PTC and NIFTP in the Asian countries were consid-
erably lower than those in the western countries.  Jung 
and Kim reported that the incidence of NIFTP diag-
nosed between 2008 and 2011 was 0.3% of all the cases 
of PTC [4].  Subsequently, from 2012, they adopted 
“loose diagnostic criteria” to define NIFTP, which was 
then diagnosed at a much higher rate of 3.4%.  This 
large difference in incidences may allow for evaluation 
of the nuclear features of PTC.  However, there is still a 
major difference between the Asian and western coun-
tries.  Other factors, such as race, dietary habit, or indi-
cation for resection, may be related.

In our study, there were no significant differences in 
the age, sex, and tumor size between cases of NIFTP 
and those of invasive encapsulated FV-PTC.  However, 
the incidence of NIFTP tended to be higher than that 
of invasive FV-PTC in men.  This tendency was also 
reported by Hahn et al., in which the incidences of 

NIFTP and FV-PTC in men were 35.3% and 24.1%, 
respectively [6].  NIFTP was seen on an US investi-
gation typically as a circumscribed oval/round nodule 
with a hypoechoic rim, while the Doppler investigation 
showed hypervascularity [8].  Thus, the findings lacked 
malignant features.  The US investigation showed a sig-
nificantly lower rate (14.7%) of high suspicion NIFTP 
than invasive FV-PTC (37.9%) [6].  In our study, the rate 
(6.5%) of high suspicion NIFTP was significantly lower 
than that of invasive encapsulated FV-PTC, and half of 
the cases of NIFTP were interpreted as low suspicion.

The previous reports described that most NIFTP 
cases were cytologically classified as benign, AUS/
FLUS, or FN/SFN [5, 9-15].  However, in our study, 
three-fourth of the NIFTP cases were reported as SFM 
or malignant.  Similarly, Hahn et al. reported that the 
most common cytological diagnosis of NIFTP was 
SFM, and there were no differences in the diagnosis 
of SFM and malignancy between NIFTP and invasive 
encapsulated FV-PTC [6].  We believe that our results 
were reasonable.  The tumor cells aspirated from 
NIFTP with the nuclear features of PTC should have 
revealed these features.  Thus, it is not logical that the 
nuclear features of PTC could not be identified on cyto-
logical specimens in most cases of NIFTP.

No particular cytological features can reliably dis-
tinguish NIFTP from invasive FV-PTC [16-18].  
According to previous reports, NIFTP shows a predom-
inantly microfollicular pattern similar to that shown by 
invasive FV-PTC.  Papillary arrangement, psammoma 
bodies, or abundant colloids were not found.  The inci-
dences of intranuclear cytoplasmic inclusions, nuclear 
grooves, overlapping nuclei, nuclear elongation, and 
multinucleated giant cells are lower than those of con-
ventional PTC [18].  However, Maletta et al. reported 
that nuclear features of NIFTP were not significantly 
different from those of invasive FV-PTC [17].  In our 
study, nuclear grooves and irregularly shaped nuclei 
were observed in 94.6% of cases of NIFTP.  These 
findings led us to the diagnosis of PTC and were signif-
icant even in cases of NIFTP (the noninvasive macro-
follicular variant) that were apparently benign because 
of the low nuclear/cytoplasmic ratio, macrofollicular 
pattern, and abundant colloids.  We believe that nuclear 
grooves and irregular nuclei might be the most useful 
findings leading to the cytological diagnosis of NIFTP.  
Such findings may be overlooked in cases of NIFTP 
that had been classified into intermediate categories.

It is impossible to distinguish NIFTP from invasive 
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pre-operatively diagnosed.  The diagnosis of NIFTP can 
only be carried out by histological examination of sur-
gically resected specimens.  If the term NIFTP is truly 
adopted, it will be necessary to provide a new category, 
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BSRTC that includes NIFTP and invasive FV-PTC, simi-
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we concluded that NIFTP should be renounced noninva-
sive encapsulated FV-PTC, and should be considered as 
a malignant tumor with exceeding indolent behavior, and 
lobectomy alone should be satisfactory for the diagnosis 
and treatment.  Active surveillance may be considered as 
a strategy for clinical management, similar to low-risk 
papillary microcarcinoma [19].
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