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Group 1
” (Noninvasive EFVPTC) (IHVaslve EFVPTC)
N)RES, & Characteristic (n = 109) (n = 101)
« BEX ‘Age, mean (range), y 45.9 (21-81) 428 (8-79)
M Eﬂ H *3*% Sex, No. (%)
. EE*}; Female 91 (83) 71 (70)
Male 18 (17) 30 (30)
2) NER4HE Tumor size, mean (range), 3.1 (1.1-9.0) 2.5 (0.6-5.5)
. R cm
&ﬂ.‘{%dﬂ'm Extent of surgery
. Ea);ﬁ Lobectomy 67 15
¢ &mﬂﬂﬂgﬂk{$ Total thyroidectomy 42 86
. Follow-up, y
3)*27D79:/ Mean (range) 14.4 (10-26) 5.6 (1-18)
7D79’-‘ ‘Hﬁﬂ: Median 13.0 35
¢ ~12i Adverse events during 0 12 (12)
* TYHIRKZ follow-up, No. (%) QL
@ Nikiforov YE, et al. JAMA Oncol. 2016;2:1023-
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Nuclear
Growth Features  Main
Pattern  of PTC  Oncogene Original Investigation

Nomenclature Revision for Encapsulated Follicular Variant
of Papillary Thyroid Carcinoma
A Paradigm Shift to Reduce Overtreatment of Indolent Tumors

. Invasive Yuri E. Nikiforov, MD, PhD; Raja R. Seethala, MD; Giovanni Tallini, MD; Zubair W. Baloch, MD, PhD:
Follicular > EFVPTC Fulvio Basolo, MD; Lester D. R. Thompson, MD; Justine A. Barletta, MD; Bruce M. Wenig, MD; Abir Al Ghuzlan, MD;
Kennichi Kakudo, MD, PhD; Thomas J. Giordano, MD, PhD; Venancio A. Alves, MD, PhD;

Elham Khanafshar, MD, MS; Sylvia L. Asa, MD, PhD; Adel K. EI-Naggar, MD; William E. Gooding, MS:
Steven P. Hodak, MD; Ricardo V. Lloyd, MD, PhD; Guy Maytal, MD; Ozgur Mete, MD; Marina N. Nikiforova, MD;

Papillary

Z Vania Nosé, MD, PhD; Mauro Papotti, MD; David N. Poller, MB, ChB, MD, FRCPath; Peter M. Sadow, MD, PhD;
Follicular Follicular Arthur . Tischler, MD; R. Michael Tuttle, MD; Kathryn B. Wall; Virginia A. LiVolsi, MD; Gregory W. Randolph, MD; Ronald A. Ghossein, MD
Follicular No RAS adenoma AN > thyroid
«carcinoma
Nikiforov YE, et al. JAMA Oncol. 2016;2:1023- Nikiforov YE, et al. JAMA Oncol. 2016;2:1023-
- - 8.\ EN— > ~ °
Prevalences of FV-PTC and NIFTP o | NIFTP #2&¢ A OMRREZICHIT 1IN Ik
iR
FLRE NIFTP NIFTP =1t NIFTP = &t NIFTP= it
! . Total ) EFVPTC - 12 L7=3BA&OROM ROM
Setting/ Time Analysis Y ROM Mean %
Source Location interval r:;;';.?g performed FVETC| EFVPTC i:’wlltahsir:; BLE Mean % Mean %
Bellaria Hospital Nondiagnostic 13 1.3 12
G. Tbal!";" o | Hospital, 22%0105 523 database || 224% | 207% | 13.6% .
unpublished | gojogna, Italy search Benign 4 2.4 2
. San Luigi Hospital A o
u“g- 5;;’.’5","2'[! Hospital, 22%‘1‘2' 409 database || 36% 36% 25% Atypia of Undetermined 22 6.4 16
e Turin, Italy search Significance ’
E. Basolo. Hospital of 2000- Hospital
. ; PP " . .
unpublished Pls'agyrlsa, 2004 2197 d:;aabr;s’e 43.4% 22.7% 18.7% Follicular Neoplasm 30 71 23
R. Ghossein, | MSKCC, NY, 2000- Pathology 00
unpublished USA 2003 o903 slide review Ly ZEen Tee SUSP'C|0U$ for 74 9.1 65
T Malignancy
18.6% Malignant 97 2.6 94

PTC. papillary thyroid carcinoma; FVPTC, follicular variant of PIC; EFVPTC, encapsulated follicular variant of PTC

ROM: Risk of Malignancy
Nikiforov YE, et al. JAMA Oncol. 2016;2:1023- Ali SZ, et al. Thyroid. 2023;33:1039-1044.
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FV-PTC eFV-PTC NIFTP
PI Site Period PTC, n n % n % n %
M. Hirokawa Japan, Kobe 2007-2015 9727 271 2.8% 167 1.7% 50 0.5%
S. Satoh, K. Kakudo Japan, Fukuoka 2015 386 25 65% 20 52% 12 3.1%
C.K. Jung South Korea, Seoul 2008-2014 6269 240 3.8% 140 22% 95 1.5%
S.W. Hong South Korea, Seoul 2014 2111 171 8.1% 55 2.6% 5 02%
Z. Liu China, Shandong 2011-2016 5113 113 22% 36 07%| 16 03%
Y. Zhu China, Wuxi 2012-2014 2190 187 85% 19 0.9% 6 03%
CR. Lai Taiwan, Taipei 2010-2011 380 22 58% 20 53% 18 4.7%
A. Bychkov Thailand, Bangkok 2013-2014 163 16 9.8% 9 55% 4 25%
L. Huynh Vietnam, Ho Chi Minh City 2016 265 25 94% 10 3.8% 0 0%
Total 26,604 1070 4.0% 476 18%| 206 0.8%

2 | Impact of NIFTP in Bethesda System (Kuma Hospital) 22

Cytological diagnosis of 10,399 thyroid nodules
based on the TBSRTC 2007 and 2017 guidelines

PTC=all primary PTC, including NIFTP; FV-PTC =all PTC follicular variant. including infiltrative and encapsulated (both invasive and
invasive); eFV-PTC= invasive and noninvasive FV-PTC; NIFTP =noninvasive eFV-PTC.
PL principal investigator; PTC, papillary thyroid carcinoma; FV-PTC, follicular variant of PTC; eFV-PTC, encapsulated follicular
variant of PTC; NIFTP, noninvasive follicular thyroid neoplasm with papillary-like nuclear features.

Bychkov A, et al. Thyroid 2017;27:983-

ND/UNS Benign AUS/FLUS ~ FN/SFN SFM Malignant Total
TBSRTC2007  1287(124%)  6.910(66.4%) 421 (4.0%) 330(32%) 172(1.7%) 1279 (123%) 10,399 (100%)
TBSRTC2017  1287(124%)  6.910(66.4%)  365(3.5%) 410(3.9%) 156(1.5%) 1271 (122%) 10,399 (100%)
TBSRTC, The Bethesda System for Thyroid C + ND/UNS, nondi ic or ; AUS/FLUS, atypia of
ined si or follicular lesion of undetermined significance; FN/SFN, follicular neoplasm or suspicious for a follicular

; SFM, suspicious for

Higuchi M, et al. Endocr J. 2018;65:1193-1198.
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Original diagnosis [ SSIIHEN El e

(2008) adenoma

44 cases

Revised diagnosis
(2020)

Follicular
adenoma
31 cases
(71.0%)

NIFTP
13 cases

22 cases
(71.0%)

12 cases
(82.3%)

1 case
(7.7%)

9 cases
(29.0%)

Hirokawa M, et al. Endocr J. 2020; 67:1071-
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TABLE 2 Revised diagnosis of non-invasive encapsulated follicular variant PTC and non-oncocytic FTA originally diagnosed in six
Japanese institutions before the proposal of NIFTP.

Original di: is (& follicular variant PTC)  Original diagnosis (non-oncocytic FTA)
Revised diagnosis Revised diagnosis

FTA NIFTP NIFTP NIFTP FTA NIFTP NIFTP NIFTP
Cases (NSOor1) (NS2) (NS 3) (NS20r3) Cases (NSOor1) (NS2) (NS3) (NS2or3)
A(7) 0 5 2 7 (100%) A (29) 21 8 0 8 (27.6%)
B (1) 0 1 0 1 (100%) B (21) 16 4 1 5 (23.8%)
C(0) c(17) 1 5 1 6 (35.3%)
D (2) 0 0 2 2 (100%) D (26) 20 6 0 6 (23.1%)
E(11) ) 6 2 8(727%)  E(6) 5 1 0 1(16.7%)
F (5) 2 1 2 3(60.0%)  F (46) 27 19 0 19 (41.3%)
Total (26) 5 13 8 21(80.8%) | Total (145) 100 43 2 45 (31.0%) |

Abbreviations: FTA, follicular thyroid adenoma; NIFTP, non-invasive follicular thyroid neoplasm with papillary-like nuclear features; NS, nuclear score; PTC, Mp%
thyroid carcinoma.

Hirokawa M, et al. Pathol Int. 2024;74:26-32.
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SEER Cancer Statistics Review 1975-20134 D4Fs:
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NIFTP#HAIC K BDREKEHAERDEL

Western countries Japan

Pre-NIFTP Post-NIFTP Pre-NIFTP Post-NIFTP
Histological Papillary carcinoma NIFTP {&U22 Follicular adenoma NIFTP &2
Diagnosis BT (downgrading) RIE (upgrading)
Cytology AUS / FN / SFM FN FN FN
Metastasis None None None None
Mutation RAS RAS RAS RAS
Management Total thyroidectomy Lobectomy Lobectomy Lobectomy

Hirokawa M. et al. Endocr J. 2017;64:1149-
Hirokawa M. et al. Endocr J. 2020;67:1071-
Hirokawa M, et al. Cancer Cytopathol. 2023:415-
Hirokawa M, et al. Pathol Int. 2024;74:26-
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NCI Division of Cancer Prevention
Adapted from a figure courtesy of

HEGIlberC WelchaDartrriauth MediCal SCrioet National Cancer Institute, Division of Cancer Prevention
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r%i_' )R Estimated risk FNA size cutoff
Sonographic pattern US features of malignancy, % (largest dimension)
EMDORBIRE >70-90% .
Fy = Solid hypoechoic nodule or solid hypoechoic >70-90" Recommend ENA at 21 cm
mURTE component of a partially cystic nodule
1 with one or more of the following features:
= FRYR T o, irregular margins (infiltrative, microlobu-
EHOBKRE 10-20% lated), microcalcifications, taller than wide
shape, rim calcifications with small extru-
sive soft tissue component, evidence
BI27% f-IOr E1;1E lid noduls h b 0-20 R d FN.
I ypoechoic solid nodule with smooth mar- 10-2¢ ecommen A at 21 cm
BHEORKE 5-10% R OB b

gins without microcalcifications. ETE,
or taller than wide shape

EUROE Isoechoic or hyperechoic solid nodule, or 5-10 Recommend FNA at >1.5cm
partially cystic nodule with eccentric solid

HBIEY RO areas, withE rEnicl‘()c]ailciﬁ‘:a(ionl.dirrr:li]lu]ar
o margin or . or taller than wide shape.
BEOBRE <3% HBIEUROBE Spongiform or partially cystic nodules with- <3 Consider FNA at 22cm
out any of the sonographic features de- Observation without FNA
seribed in low, intermediate, or high is also a reasonable option
RIEH suspicion patterns . o .
EROREE <1% E’l’_{ﬁ Purely cystic nodules (no solid component) <1 No biopsy
Haugen BR, et al. Thyroid. 2016 ;26:1-133. Haugen BR, et al. Thyroid. 2016 ;26:1-133.

AKEHO7I TS The Bethesda System for Reportin

R B RERAE DI O BRIE I EWHO iE#R:Bethesdas} DT (F3HR) T 1st 2nd 3rd
SESHRDARA - B EDHSE=DH NCI Thyroid FNA International International

Conference, Cytology Congress, Cytology Congress,
Bethesda Yokohama Baltimore
2007 2016 2022
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+ REBISOESE

Risk of ma- Usual management®
Diagnostic category lignancy(%) (NIEFVPTC_)NIFTP)
Nondiagnostic or Unsatisfactory L Repeat FNA with ultrasound -
guidance . DTFEYENRE
Benign 0-3 Clinical follow-up
Atypia of Undetermined Significance or ~5-15¢ Repeat FNA Risk of Risk of
Follicular Lesion of Undetermined malignancy if malignancy if )
Significance Diagnostic category NIFTP # CA (%) NIFTP=CA (%) Usual management"
Falllculgr Néoplasm ?r Suspicious for a 15-30 Surgical lobectomy Nondiagnostic or unsatisfactory 5-10 5-10 Repeat FNA with ultrasound guidance
Follieulax Neaplazm, ) Benign 0-3 0-3  Clinical and sonographic follow-up
Suspicious for Malignancy 60-75 Near-total thyroidectomy or Atypia of undetermined significance 6-18 ~10-30  Repeat FNA, molecular testing; or lobectomy
surgical lobectomy* or follicular lesion
Malignant 97-99 Near-total thyroidectomy? of undetermined significance
Follicular neoplasm or suspicious 10-40 2540 Molecular testing, lobectomy
3 for a fnllifcular T;oplusm . _— " — - b
S = = uspicious for malignancy 45 50~ ear-total thyroidectomy or lobectomy™
T(};%EI%E? 6—32“:’3\%7]7_ BERATXT T M_dll/gnﬁd[}l 7777 94-96 97-99 Near-total thyroidectomy or lobectomy*
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1. ¥—OEMTHMNTTU—EHE REZS1-217(2008, 2018)  NERF3ME(2023) DL IITIR~
1IgreRBe%tt,)1retisr?§ %K;tr?)ﬂ:]i 2. FAE%EWHODEEEE5RRIC RTBE/R R Y FAHN Nondiagnostic/Unsatisfactory Nondiagnostic RIETELE
(ytopathology 3. BHDEREEZRMDT —FICEDTEH Benign Benign B

4NRT—5ZEM S ficancair oliEuar Lesion of Atz of Undetermined gy

5. EEDEREICEDEAUSEESE Undetermined Significance (AUS/FLUS)

6. SHEPYTF—F Follcular Neoplasm/SueplceusFora Follcutar Neoslasm (10 s

7. E%ﬁ!ﬁ)l%ﬁ@%ﬂ]ﬂ%ﬂﬂ%ﬁ’é?ﬂﬁ Suspicious for Malignancy Suspicious for Malignancy BHEORW

8. E{%@ﬁ'ﬁ%ﬁﬁ’&ﬁﬂﬂ Malignant Malignant Bt

ROMZERI DT —FICEHDSEHNEF—5 %810 AUSEHEDEE (REXFIZTL) s

Adults Pediatrics Adult Pediatrics AUS with nuclear atypia AUS —Other
Dx category ROM ROM Usual ults Possible management 9| SEE LT, L
Mean% (range) Mean% (range) sua r dati (FLeAmEsE) (FnLs)
Nondiagnostic 13 (5-20) 14(0-33)  Repeat FNAwith US guidance  Repeat FNA with US guidance + Focal nuclear atypia * Architectural atypia
Benign 427 1 6(0-27)  Clinical & US follow-up Clinical & US follow-up + Extensive but mild nuclear * Oncocytic/Oncocyte atypia
1
: Repeat FNA, molecular testing, Repeat FNA atypla ¢ Atypla -NOS
AUS 22(13-30) ' 28(11-54) diagnostic lobectomy, y . . . .
( ) ! ( ) e sty or surgical resection « Atypical cyst lining cells * Nuclear changes not suggestive
1
Follicular ' Molecular testing, i ; + “Histiocytoid” cells of PTC
Neoplasm 30 (23-34) : 50 (28-100) i lobectomy Surgical resection v
1 . « Nuclear and architectural atypia * Psammoma bodies
SFM 74 (67-83) | 81(40-100) Molecular testing, lobectomy g iy rocection P
or near-total thyroidectomy . .
' Lobect « Atypical lymphoid cells, r/o
Malignant 97 (97-100) 98 (86-100) -o°sctomy Surgical resection

ear-total thyroidectomy
or near-total thyroidectom lymphoma




AUSZENE (REXYIUZXTL) a

AUS with nuclear atypia
(FLEEmgEL))

Focal nuclear atypia

Extensive but mild nuclear

atypia

.

Atypical cyst lining cells

.

“Histiocytoid” cells

* Nuclear and architectural atypia

ROM=36-44%

AUS —Other
(FnLsh)
« Architectural atypia
+ Oncocytic/Oncocyte atypia
+ Atypia -NOS
* Nuclear changes not suggestive
of PTC

* Psammoma bodies

« Atypical lymphoid cells, r/o
ROM=15-23%

lymphoma
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5 Follicular Neoplasm
Manon Auger, Fabiano Callegari, Guido Fadda,
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Ali SZ, et al. Thyroid. 2023;33:1039-1044
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Usual management

N () I ROM
BFHTIY Mean% (range)
Nondiagnostic 13 (5-20)
Benign 4 (2-7)
Atypia of

Undetermined 22 (13-30)
Significance

Follicular Neoplasm 30 (23-34)
Suspicious for L
Malignancy 7% (@8
Malignant 97 (97-100)

Repeat FNA with ultrasound guidance
Clinical and sonographic follow-up

Repeat FNA, molecular testing, diagnostic
lobectomy, or surveillance
Molecular testing, diagnostic lobectomy

Molecular testing, lobectomy or near-total
thyroidectomy

Lobectomy or near-total thyroidectomy

Ali SZ, et al. Thyroid. 2023;33:1039-1044.

HREEM L E B UL\ e B IE T/ \ R VRE

FN (NIFTP) Malignant (FV-PTC)

ThyroSeq v3 ThyGenX / ThyraMIR1 Afirma GSC

T128&EF (12,135/\U72 s S, e R

N . T0EEF(42/\UFUL),  346&EEF(761/\UTUN)

RENAEER-BABET ), - ’ R '
= S 20BABET 28MAMET 130BAMIET

- = HEBRDEHD N
SEIETF R 198EF 4 \',‘7“24:_ CU BT 1,1158EF
YAV ORNAFERBT X 10%+20ORNAs x
REFIC-BEL 103 B % AT DGR KT
FRIRAR AL Bz sk [¢] o [¢]
BUERRAR R o o o
CHllfapsR (BhHRE) (€] o [¢]
NIFTP RAS/RASHRER RAS/RASRER GSC-S (BN
= - TERTIOE—9—%ER, 7 TP53% %
Bt TP53ER = TERTIOE—5—ZR (Xpression Atlas)

Nishino M, Krane JF. Acta Cytol. 2020;64:40-51.

ThyroSeq v3

ThyGenX /

Thyramir1 Afirma GSC

EETE 247 109 190
BiEE 28% 32% 24%
Rt 61% 61% 54%
HE 94% 89% 91%
NRE 82% 85% 68%
[E{Ed:pL S 97% 94% 96%
PRy 66% 74% 47%

Nishino M, Krane JF. Acta Cytol. 2020;64:40-51.

BT FIRE % A\ 2 BRIRBREET UIFRODIE!

| i
Cytology Molecular test. e ﬂQ@ﬁ?
! o >
Total
thyroidectomy
MALIGNANT Surgical
referral

FNA
Biopsy

INDETERMIN

BENIGN

(and “Suspicious for

LOW-RISK

(AUS/FLUS, FN/SFN)

Lobectomy

High risk
Moderate risk

Molecular
ATE test
+» ThyroSea v3
» ThyGenX/ThyraMIR
» Afirma GSC

Low risk

Clinical
follow-up

Nishino, M., Krane, J. F. 2018;11:,467-487.
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RERIVRT L HRR L VRS
Nondiagnostic Unsatisfactory
(including Cyst fluid only) Cyst fluid
Benign Benign Lo =

(AUS)

Atypia of Undetermined Significance

Undetermined Significance

Follicular neoplasm

Follicular neoplasm

Suspicious for malignancy

Suspicious for malignancy

Malignant

Malignant

Ali SZ, et al. Thyroid. 2023;33:1039-1044.

Kamma H, et al. EndocrJ2022;69:139-154.
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(BRI s Rt
SERE 7.6% 4.8% 67.8%
(/21iAE) (766/10,036) (469/9,767) (7,007/10,333)
BHEOBERE 41.7% 7.1% 13.9%
(/1B A51) (43/103) (1/14) 79/577)
BEHOGRE 5.6% < p<0.001 = 0.2% 1.1%
(/2151) (43/766) (1/469) 79/7007

Ta‘iaz%ﬁ ,‘;J)E al. Kanematsu et al. (2018) Su%gléi&t) al.

Takada N et al. Endocr J. 2017;64:759-765.
Kanematsu R et al. Diagn Cytopathol. 2020 48:30-34.
Hirokawa M, et al. Gland Surg. 2020;9:1653-1662.

IR | DER SRR

55

FAUAHTY A1FYZR A9U7 B&
BSRTC RCPath SIAPEC-AIT JSTS
(2023) (2016) (2014) (2023)

I Nondiagnostic  Thy1: TIR1: ND 1 A ASELE
ND for cytological diagnosis
(cyst fluid only) Thylc: TIR1C: ND/cystic
ND for cytological diagnosis-
cystic lesion
11 EATKR

Kamma H, et al. EndocrJ2022;69:139-154.
Ali SZ, et al. Thyroid. 2023;33:1039-1044.

Perros P, et al. Clin Endocrinol (Oxf). 2014;81 Suppl 1:1-122.

Nardi F, et al. J Endocrinol Invest. 2014;37:593-9.
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A3R)

X5 RERE VAT L A
BATEE 13% (5-20%) 4.5% (3.7-9.9%)
E:dinbia 2% 0.4% (0.1-2.9%)
B 1-2% 0.7% (0.4-1.2%)
EETH 22% (13-30%) 16.7% (11.6-28.4.1%)
TRt B 30% (23-34%) 11.4% (8.9-17.0%)
EMOEL 74% (67-83%) 94.2% (82.7%-100%)
=i 97% (97-100%) 99.6% (99.1-99.8%)

Ali SZ, et al. Thyroid. 2023;33:1039-1044.

Hirokawa M, et al Cytojournal. 2025 May 15;22:55.
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INRDROM:

RERFIZTL VS BEFHERR

I NERY PRk
N7 I Mean% (range) %
Nondiagnostic 14 (0-33) 1.8
Benign 6 (0-27) 1.4
Atypia of

Undetermined 28 (11-54) 36.0
Significance

Follicular Neoplasm 50 (28-100) 29.9
Suspicious for .

MEHEmEmey 81 (40-100) 100
Malignant 98 (86-100) 100

Ali SZ, et al. Thyroid. 2023;33:1039-1044.
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HERE: Follicular neoplasm
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CBHRBE DT
un Iymphoid coll

HizEHfRZK - 1534308

gate [£))
—IH_C@ (D’D‘J 20 % % _10 ¢ Amostall primary thyroid lymphomas
NC(R) 0.1 are B-cell type
0 2 239
- ggi ﬁg L] T.he mono.clonality is.demonstrated by
%[0 5 2.1 Light-chain restriction
7 2.1
| [o08 6.9
10 0.4 o ) ) o
0019 Bl Definition of light chain restriction
B [0020 7.1
# (s L .
= z k/A ratio>3.0
ODl1c i
o = Mk ratio>2.0
Z [0 34
[}
1 |CD30 1.0]
0034 0.1 Hirokawa M et al. Endocr J 2017,64: 859-865
0056 02 Suzuki A, et al. Endocr J 2019; 66: 1083-1091

Specificity Sensitivity PPV NPV

Ultrasound 32.6% 62.5% 74.1% 93.3%
u (14/43) (20/32) (20/27) (14/15)

ENA 41.9% 59.4% 90.5% 94.7%
(18/43) (19/32) (19/21) (18/19)

Flow cvtometr 88.4% 75.0% 82.8% 82.6%
4 y (38/43) (24/32) (24/29) (38/46)

Hirokawa M et al. Endocr J 2017;64:859-865.

Detection

rates of light chain restriction

TO—HA b X FY—

1st Aspiration

Total MALTL DLBCL FL
Aspirated materials (n) 99 80 16 3
Light chain restriction 73 (73.7%) 60 (75.0%) 11 (68.8%) 2 (66.7%)
Resected materials () 104 86 16 2
Light chain restriction 72 (69.2%) 61 (70.9%) 9 (56.3%) 2 (100%)

MALTL, mucosa-associated lymphoid tissue lymphoma; DLBCL, diffuse large B cell lymphoma; FL,
follicular lymphoma

Suzuki A, et al. Endocr J. 2019;66:1083-1091

{ Needle
washout Patho Lab
10
c
Conventional LBC
smear
2nd Aspiration
/j Flow cytometry
Culture fluid 8

Hirokawa M et al. Endocr J2017;64: 859-865
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Total Events:18069
Region Events %Gated

R1 4417 24.45
R2 11105 61.46
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FRIRA (D) (2) 2 WIE (R Be-II: Benign

e - (1) (2) Adenomatous nodule
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Nucleic Mean Read
Sample Name Acid Type Barcode Total Reads Length »= Q20 Bases Uniformity Read Length Histogram
20250204 DNA mg::::g:;: 2176366 152 283809011 94.80% B .
N10097
e 5 RNA lonDual_0182 356009 m7 38038718 NA r 'l
BEBHIEA e
I User " » Phred [Effective
% Classificati |Locus |Gene é?‘"" Acid oot [alt  [Type [call IQUAL Read ’F‘”e‘e
7 lon ange Score Depth requency
| chi5:176516631 _[FGFR4 |pVIOl |G |A _ [snp |PRESENT (HOMOZYGOUS) 299263 2048 09854
w E v 1" chr14:105239218 |AKT1  [p.Q390L [T |A  [snp |PRESENT (HETEROZYGOUS) | 9.69706) 131 0.045
d o % # 2 [chr4:1807999 FGFR3 |pK659Q |A | [snp |PRESENT (HETEROZYGOUS)| 17.5196) 150 0.05
# 4 lchr4:1808002 FGFR3 |pW660R [T |  [snp |PRESENT (HETEROZYGOUS)| 6.78472) 131 00387
g | N10097 [chr&:1808004 FGFR3 |pW660C_ |G [T [snp_|PRESENT (HETEROZYGOUS) | 7.1989| 127 0039
chr14:81610583  [TSHR _|p.E727D__|G__|C__ [snp |PRESENT (HETEROZYGOUS) | _ 5230.7] 1109 _ 0.504]]
o DETTRETHIULRFURE lchr5:1295228 [TERT _ [p2 G A snp  |ABSENT 204302 1779 0
) e [chr5:1295250 TERT _ |p? G |A  [snp [ABSENT 214842 17606.0-4
'} ELTRETREN [chr5:1295349 TERT o7 A G [snp [ABSENT 85.5565 747 0.0013
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FORBRA(2) : BE [BiE] Be-VI: Malignant
HEERE: (2) Papillary carcinoma

FiRBEU=AV b (2) ABEEXAZLHET,

RIBHHBE SRR DREE s

v \FLERRE DERREIXT

or, Country, Year q : Tumor Development
< _ [Ur— Number | Duration of Tumor size
o UINENERRS - = IRERS of follow-u enlargement _volume of lymoh
patients (months’)) (BQmm) yicnease node
N sy o .
- FRRERSNEE (>50%) metastasis
= . Ito Y, Japan, 2014
R ﬁ@ﬂ]ﬂﬁli’?)"(‘.%iﬁ!rﬁ {'J] |}$ 1235 Mean, 60 8.0%/10 yrs ND 3.8%/10 yrs
L - Fukuoka O, Japan, 2016 409 Mean, 81.6  7.3%/10 yrs ND 1.0% in total

s REMREICTFE

e~ Tuttle RM, USA, 2017 : . 5 5
. ﬁ"é";mﬁ 291% Median, 25 12.1%/10yrs  24.8%/5 yrs 0%
Oh HS, Korea, 2018 370 Median, 32.5 3.5% 23.2% 1.4%

SanatpgiSs e 57« Median, 13.3 3.5% ND ND

||:‘I> E*ﬁa"]ﬁi@ﬁg Molinaro E, Italy, 2020 93

Active Surveillance

- EEOVnIFnERL
(BIEURD)

Median, 19 2.1% 16% 1.1%

*Included patients with papillary thyroid carcinoma 10-15 mm in diameter ND: no data

Thyroid 2020, https://doi.org/10.1089/thy.2020.0330
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NOT recommended for central lymph nodes
because thyroid tissue may be present on the route

Hirokawa M, Suzuki A. J Pathol Transl Med. 2025;59:214-224.
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Suzuki, et al. Endocr J. 2017;64:1099-

Three methods for Immunocytochemist

* LBC method
» Cell block method

» Cell transfer method

After observing Papanicolaou-stained specimens,
ICC can be performed

a b i <
mounting
. D \ medium
- cove® \ ~
R 9 \‘ ) —
- - -_ = =

Hirokawa M, Suzuki A. Acta Cytol. 2024 Jul 22:1-9.
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Suzuki, et al. Endocr J. 2017;64:1099-

Medullary thyroid carcinoma
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