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Nomenclature Revision for Encapsulated Follicular Variant
of Papillary Thyroid Carcinoma

A Paradigm Shift to Reduce Overtreatment of Indolent Tumors
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Armi NIFTP, FV-PTC FV-PTC NIFTP
; : Total EFVPTC
Source Settingl | _Time | . yper | Analysis Jeypre | gpvpre | withno P Site Perid  PTCn  n % n %
Location | interval | "WT2E" | performed kit
M. Hirokawa Japan, Kobe 2007-2015 9727 271 28% 167 17%
S. Satoh, K. Kakudo  Ja ki 2015 W6 25 65% 20 52%
G. Tallini, lhate, | momosi | g | oM N | s | inen CK % g 20082014 6269 240 38% 140 22%
unpublished | gojogna, ttaty | 2015 search S.W. Hong South K¢ 2014 2001 171 B1% 55 2.6%
visdvkiis Kot Z Liu Chi 20112016 5113 113 22% 36 0.7%
M. Papotti, | SaLugl | o005 Hotoksy Y. Zhu China, 2012-2014 2190 187 85% 19 09%
unpublished Y"’s“'l‘;"y 2014 408 "“‘:3:’ %% 3% 25% CR. Lai Taiwan, Taipe 2010-2011 B0 22 58% 20 5.3%
. Sase A. Bychk T k 2013-2014 163 16 9.8% 9 55%
F. Basolo, ;."‘P":.'“ 2000- — d"“g""‘ s | mw | L niv.;u'nm Vietnam, Ho Chi Minh City 2016 ; S o4 10 8%
unpublished | PRLIR | 2004 prsirg Total 40% 476 189 0.8%
R, Ghossein, | MSKCC, NY, | 2000- Pathology PIC=all p FV-PTC=all PTC follicular v wrative and encapsalated (both invasive and
unpublished USA 2003 303 | Jidereview | 277T% | 234% | 18:8% noninvasive V-PTC e
o e p " eFV-PTC, encapsulated follicular
Mean -
\_186% J
oty svord o, FVPTC, ol vt SCPTC, EFVPTC, cocapoebiied ol et S PTC
Nikiforov YE, et al. JAMA Oncol. 2016;2:1023- Bychkov A, et al. Thyroid 2017;27:983-
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TABLE 2 Revised diagnosis of non-invasive encapsulated follicutar variant PTC and non-oncocytic FTA originally diagnosed in six
Japanese institutions before the proposal of NIFTP. ax ‘
Original diagnosis (non-invasive encapsulated follicular variant PTC) ~ Original diagnosis (non-oncocytic FTA) ‘ BRAFRIES
Revised disgnosis Revised
FTA [ NIFTP NIFTP FTA NIFTP  NIFTP  NIFTP . . I
Cases  (NSOor1) (NS2) s 3) (NS20r3) Cases  (NSOor7) (NS2) (NS3) (NS2or3) j [ 3
A 0 5 2 7(100%)  A(29) 21 8 0 8(27.6%) 3 A
B(1 o 1 o 1(100%) B(21) 16 4 1 5 (23.8%) gL
c(o) cpn " 5 1 6 (35.3%) EE]
D@2 o o 2 2 (100%) D (26) 20 6 [ 6(23.1%) ?_;:
E (1) 3 6 2 82  E(6) s 1 o 1(167%) *;
F (5 2 1 2 3 (60.0%) F (46) 27 19 I 19 (41.3%) ;
Total (26) 5 13 8 21(808% [ _Total (145) 100 43 2 45 (31.0%) 3
Avorovitions: FTA T, NS, nuckar sc0; PTC, papitary
o carcinoma 7
Hirokawa M, et al. Pathol Int. 2024;74:26-32.
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Western countries Japan o 5 £ % [E 5k fz High-grade differentiated carcinoma
Pre-NIFTP — Post-NIFTP Pre-NIFTP — Post-NIFTP
> B BFLEESE - AR O RE/ NS —
Histolosical Papillary carcinoma (o Ting) Follicular adenoma (uneting)
> #%HEHg =5ME2mm? Fizld IEHIEE
Cytology AUS / FN / SFM FN FN FN
s EEb e e None None ® = 2R ERERJE High-grade medullary carcinoma
Mutation RAS RAS RAS RAS
> #%HEg =5ME2mm? Fizld IEHIEE
Management Total thyroidectomy Lobectomy Lobectomy Lobectomy
Hirokawa M. et al. Endocr J. 2017;64:1149- if: '1 Ki'67%§ E ; 5%

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-




2025/10/8

= 2RI ERERE High-grade medullary carcinoma

HERERRATRZEH T 52 EREERE

High-grade medullary thyroid carcinoma with papiliary-ike L ’ @ - ' b 4
nuclear features: A report of five cases - .
T e P @
| el o | ~ @
i Miyauch MO, PRO | Taksht Akt MD, O Y ) ) i @
® §
- 20 dc

ok o 5 o 2w, T M i . i i 3
ot Moo, st 1 i RET ek VLT whie A7 Y7

e —
Diagn Cytopathol | bt et s ot sk e s s o 41 o

e s o s ez,

BB EERR

+ 2015513208, —MRBEEICTH/\VKKAHENPrecision Medicine Initiativelits

- BEETFOCRERT EEBEGCEAC EDRVWEBE UL FHOABREDREL
SRS - =5E s 0sEORLERICERLTS U,

B% DEEICRESEREERIL TS,
« MERICADE THIMY 3 EFBRRFERE SR,
- {8 BRADERICHL T,
EEFEREMRIC RENHATIBLON ?
- AR RESRSBERDIT AN KBERID L
SICARICTIRLDN?

THE PRECISION MEDICINE INITIATIVE

703 TIRBEEFREDEE (RES JUIELVEEE)

—p
e — © Current FOA-approved or
Pancrestc Qe e ot o S
Hepatocablar Canoma Ol Compesing c! v
el et e— [ gt
GlioRiE510ms. ey
A g - —
 E—v—
Heat 31 nech Qe
Ovarisn e Oy
Corvicat Qmmmeeeeeeeeeep
1305 Oy
[
Engamatral
roast
-
onoma
0% 2% 0% 0% 0% 00%
Hyman DM, et al. Cell. 2017;168:584-599.

BHEBEICH T BELNBEFERN)

FLIARE ERaE  (RSMERE ROMLE SR

BRAFB{ZFER 40-45 - 10-20  20-40 -
RET/PTCREBET 10-20 - - -
NTRKBESBIET <5 - - — -
ALK EEET <1 - — - -
RASBIEFER 10-20  40-50  20-40  20-40 M55
PAX8/PPAR y BrElm

Z <1 30-35 - - -
PIK3CABEFER - <10 510  10-20 -
PTENEETFEE — <10 - 5-15 —
TP5IEEFER - - 20-30  50-80 -
CTNNBI#EFEE - - 10-20  5-60 -
RETEEFER - — _ _ ﬁﬁ@% 9
AKTTEETFER - — 5-10 5-10 —




2025/10/8

W RIS [ — sem— . AN ATEHATEE (T VR REE [ — 4y I\ AFE (Sl ~ 0=k~
FIARRIEICX T S8 TFIRE - 2 FIFREROER FERBREICH T DD FENEREE I N A 2
Lkofem | [ sem | E
vs71=7 RIS - -
TAFEF—UEER  LUKF=T RIS - -
2 AT dORatRee  AARATISTAE KoF9=T  ERIR - -
T RETZBHE B RIS RETR&RET P
AyrFF— BIRIVAFZ IR AUDX
R R RETBETFZR
RAIE%) BRALEE
TREHRSHRATEIS _ MEBGENBRAF3*/ |
Rl L] Iv3571=7 EE G IS ZAIRAUDXTT
JBEATE 88 ETHE E=XFZ7 T
Wity = =
HRIRET TR L T EES  SAE EL F1CDxF1F?II?‘\);u‘\d Cx
RAI;ﬁ% MS[&E; v k(FALCO)
TR RS REFTVIRATE mst FICDK. Guardant360 CDx
i ALTOUZTT i TR RU5F Optiview
™B F1CDx
0009 MEI-¥
061385
. T iy . " s ; - P 1-
BT AE 2 B ASE ARSI RSB IETE 064-00(000) : ( ) 1-01/01
| K%
® @ 7 & 5 | Emsanee mem L
€ £ 00011915261
& RETEEFRE (LK) 5 E22-110_000 i
) A%
EELL ZRHY I — ]
GEARMED95% LI E) & | RRRSLF %
B ——|
F a4 DT (FEEHaR) Wim 05314879 221118
RETR&EEF &Y RETEEFERD Ak i Junl B & 3 @ | i ]
”(13"25355 ol oot FEBBRET CO»AEFRH
RET Fusion b g BT
BT
S 5 FROECD x MR B
TRV AF =T B FREERET LK | BER) SRS
7_'- Vs 4 ,r :/D TT *ﬁﬂji\__ 546%{3? y Lab Report 1 7% 1 ' Dx Target Test T/VF COXVAT u
> | T
o0 (nuion  (sion) Gene o) (ulon) CrafERopart
b1 = HAAS = yoILAR
i 5 E [ © -
e o S [ o T T W e o by
AXL 8] [2 [*) PIINILT e
|6 BRAF ° ° [2 <)
[7 COK4 [$) FRBGRE MO e SORPER_(2>/$=7 7 B0M)
CTANET [s) [3 [S)
[ DDRZ [$) [9) MORGEF (A
EGFR [5) o L TAIMA y-rm
11 ERBBZ. o o o [s] o G ..
:2 ERBB3 [s) [¢) EFER (ONA)
[13 erome [°) [3 5] 2 samaussnncr.
4 ik © = RAE rI/MRR LITE sxiem aame asrs 7 REATLEM
v 5 9 ~ e
s 5 s ° : ; e pmm 0 e man [ s sy [merem
Farer 5 i 5 T e e R P e ey
FGFRZ ) ° [ 5] o) & Gt i
e o = - s . 1 I e
% ovail o [ o 8
e ° s o e oo AT (o oo oo 851




2025/10/8

7/ LR RIS EIR VVRAE (55 2 hR) : HERSARIATRER .

/L REREEAR

.

FEHERRE (R~ ) CEE)
R ICHE
AR THWE S IZHRER

.

o R VEENRT T 4 o AEESR (FFPE)

e - R RER (1) : FEE - RSB EERER (2)
! Yy LER
SHERIZ L DERER
’ ’
I / I \
YYHLAmEZEBLAWE - - - Py LAREFELT - -
Y i LAm & FICEE AR,
BB AR ) (13
RV U VEEIND T 4 EEBEAR (FFPE) ' MR E EZ i
warmi‘?gﬂﬁﬁctime‘cold|scheﬁ|ct|me ﬁx%ﬁﬁ’me @ 45 R 1 B ) A ICEERISRE (lEg:IFEﬁLXW>
gl (A SEEET) | 4CHREL. IRMANEE
s 10%FHBE R LT Y VAR
Bl RNADE £20%
EERE HABEDIEEU L
R T2ARE RN
&I %E 58 BB B2 6~ 24B5RT

3SHUATHLA




2025/10/8

B £ TR - BIERR - ML) D OBESBEOINADREICH T 2HE « EEREDDNAD BB ICK T D 50
ENEE s
10%FL=Y > é_
s, | o
K1 R b )
R %
N "
N D I
aoTuTY BEE Pl
Hus
AATIOWR 400 | W 4
AT AR - #‘ | o 0 fo 1T i
ik SEE S CORE Ui { = Ped Os | O52ws | e I 23w ELd 2003.1.31 2013523
BEsrLNYHLET 1~4d I~8d E2ll ™ R L U DRI mm- TE'NJI g:gtg};’)
mn
BAREXS 7/ LHEAREESREREVRE B2 BABESE 7/ LRRAFEEMRERRVRIE (B25R)

FIFREADEE

(B
-~

w L]
v
3-7THERE &
HED
20% k=Y
"W

WA W e 1MW
1M 0 "

NS ER FEANT. ZOFERE

INSUNERARER
;::giﬁ EEANT, 2E
ey |aamE

EhlRE ElRER5I%. BEREEA

izl
bl T TS TTTEES TG T R T R - R T I TR 7]

BAFEYS 4/ LHRAREEMRERRVRIE G825

EEE CEAEEE)

EEANDEDTAYYN

ERBTHRILIUSEEA
RIEE RN, gEANS BHORINTROET,
PEAEL) CRBIZERMTIARL) ZOHSOREFBILFHCE R

YRR TIERA REEREICEIZANBLLSICLTWS




EfERZEDEEE

ERIEENHN T\ DIHEDEEE

2025/10/8

AERERS|

-

RVRIEEA

BRAIH—EOTrvaR—R—2RDD

INZRy 7 2[R <

LED S5E1Y i U & CORTEEE

325 SREZMER REMRE Es
warm ischemic time cold ischemic time B
IRRERER, #iEIC kT 1 hrElRGELEE3 hridm) 6

DSEIRR (B)  (A)B)
8 min

ACLUTRE (FR30minklEx) 10fEEO10% LRIV~

25 min

16 min 20 min 24~48 hr
TR 14 min 35 min 24~48 hr
R 11 min 35min 24~48 hr
SR 10 min 56 min 24~48 hr
2L 17 min 50 min 24~48 hr
24 48 min 39 min 87 min 24~48 hr
24 10 min 14 min 24 min 24~48 hr
2fE 22 min 10 min 32 min 24~48 hr
E=n 40 min 10min 50 min 24~48 hr
24 55 min 10 min 65 min 24~48 hr
2i 61 min 7 min 68 min 24~48 hr

R2o] 31.8 min 13.8 min  45.6 min

[EhaEic]
fixation time
~48 hr(48 hrilpitsE)

BER
24~48 hr

10



2025/10/8

EREHRE :

+TEEH, BRA, RAALOKRBRICK Y ALY v EENEIR RS

REFRICRBS AL < ) Y EEREE BRI ICT S / —LISEB L, hABFIFHIC
vy vEEEBRT S

10%+HEET LT Y 2 4815
Ox®\
10% gL T U 2 965
@/ — LB

L 245 &/ —~DiEil 48K 2485
@z a2/ —LER [
B

z I DNA, RNA®D B FE1IR 1L B R EEE O 8IS D <

Akt - BEREEOYIL LA
RELE - EETRRAICBRELEN IOy ELT 1M

AxAL - BEAEEOYIH LA

BIREADZE BIETIREDDDFFPEEAREH (+vav 10T
Plank-Rychloi& EDTAR REFH SELIA () Smm
>
izt >5x5mm?2
BILTLI=Y L T0g IFLYIT I PR - 2NafE 100g wswmats =30% (RME=20%) ‘
SR (36%)  85mI FUREFAFSAFATE /AR 12g ISR LR MR Lt AR
#H (99%)  50ml K&K 1000ml YHE S5um l
&K 1000ml e FATIRGS © 28, HERRIRG 104
DRI (Amm2LT) @ 158~204
woAg sy
HEER DNA >10ng. RNA >10ng .
DR DNA >0.83ng/uL. RNA >1.43ng/uL

11



2025/10/8

FFPEARARDIRE FEUB DNGS TR INER

Samples fixed in 10% Samples fixed in 10% Samples fixed in 15%
100% All samples NBF for 548 h" NBF for >48-s72h NBF for >48-572h
Sapis Success. Success Success

Success
rate (%) rate (%) rate (%) o (%)

0% (years) N RNA  DNA N RNA DNA N ANA DNA N RHA DHA

<l 4100 100 20 100 100 21 100 100 - - -

& 212 w0 100 98 20 100 100 20 100 95 - - -
22-<3 20 100 100 w100 100 w100 100 - -
0% R L 23-<4 24 88 8 n " 81 3 o7 o7 0 90
B OCP/S 3L (143#E7) KA, s 2 o % " o o 1o ®
20% CE-IVD/S 3L (258 F)RL 25-<6 ” 100 82 7 100 86 - - - 0 100
I ) s G e B R - - - o w0
0% B OCP/S LR 27-<8 10 70 a0 = = = . . . 0 0

N

Proportion of final NGS results

g gg888

\‘.p\ @wlb\ <:;\ & :.,\°'}\ ’0\,@,\ X Q")\ Q}\\a\ \\.;-.\ Q“\ 28-<9 10 80 a0 - - - - - - 0 80
EaPC O A A . A & o 26-<10 8 78 67 - - - - - - ] 8 o
FFPE sample storage period (year) [number of samples] Abbreviations: DNA, desxyribancleic ok, b, hours, JSP, Japaness Society of Palhology. NBF. neulralizsd bulered formalin, NGS, next generalion sequencing.
Kuwata T, et al. Pathol Int. 2020;70:932-942. RHA, rioomusielo ok Hatanaka KC, et al. Pathol Int. 2024;74:77-86.

WERTDAVINAUDXTT 66%lks 2022.8~2024.12) L= THMEBGEN 32448 2023.12~2024.12)

RNA#Z#T

30 100 14 e—e—o—9—0o—0o—o—o—o 100
= 90 ® ~ 12 90 w
g 25 i g
&g 80 = &
220 70 = 10
& onagzir 60 7 & 8 .
15 50 & . e 50 %
40 BRI 40
10 . 30 4 30
BET 50 20
g i _ ) T : = 0
0 0 0 = 0
:\‘\ r'l;\ fbA b;! (,)* ‘O\\‘ (\A QJA *’ '\A qﬁ n)* b;\ (,)*\ (O*\ (\‘\ cb‘\ A’
BV o G0 T BV 7 o™ 0G0 Y @

W10% R EEGHLT Y >~ 15%H L= > W10%RIEE]

P dlg 15%F = >

FRIRRBREE R CEERR C A1 T DX ' BEFREICIRHT D1R1F

T—h4A THREHY (FFPE)

T [ T—hA TRk L |
¢ m /T

]

v OBE NREEED CEEREE IR T 5 oo I )
= . @ o-28ne BER SRR Yay§

v B BEBNERET S LETE

: = |
- EE HERHEPR | %, S

Y /5 3 )
VEABEETS (K& WERIEEYIC AZ) . 1 e i
- YIHL
VBERLECTHEWT Oy 2 AT S LIRS = { iERATRL
v BIEHASE LT S
BIEF/SFIRE

12



The Bethesda System for Repo

1st
NCI Thyroid FNA
Conference,
Bethesda
2007

2nd

International
Cytology Congress,
Yokohama

2016

B—ZircaoMard)—Ema

Cytology Congress,

Cytopatholog

3rd

International

Baltimore
2022

¢ ¢ ERRVVRIITHRE~
NEZ51-2k7(2008, 2018) At24'3hR(2023) (201'5~)
Nondiagnostic/Unsatisfactory Nondiagnostic RUTEE
Benign Benign 13
Atypia of Undetermined Significance/Follicular
Lesion of Undetermined Significance fx‘{fs‘)a of Undetermined Significance  yyer
(AUS/FLUS)
Follicular Neoplasm/Suspicious For a Follicular % -
Rolicular NeoeLasm. Follicular Neoplasm (FN) IR
Suspicious for Malignancy Suspicious for Malignancy BIEORL
Malignant Malignant B

RANT T2

The Bethesda 5
for Reporting T
Cytopathology

A’,\((‘m
yroid

2025/10/8

7

1. B—DEHCBMNT I —=HE

2. FEEEWHO KA 5HRIC FTAE AR Y FAAD

. EBHOGREERFOT —YICEDETER
4INRT—5%EM

. BEOBREICETEAUSEESE
BERE7YIT—k

SRR mREETH
B$RE - D FREZEM

o w

© N o

ROMZRH DT —FICEDEEMHUNET—FZEEM)

Dx category

Adults

ROM ROM
Mean% (range) Mean% (range)

Pediatrics
Possible management

Pediatrics Adults

Usual

Nondiagnostic
Benign
AUS

Follicular
Neoplasm

SFM

Malignant

13 (5-20)

42-7)

22(13-30)

30 (23-34)

74 (67-83)

97 (97-100)

14(0-33)  Repeat FNAwith US guidance  Repeat FNA with US guidance
6 (0-27) Clinical & US follow-up Clinical & US follow-up
Repeat FNA, molecular testing,
28 (11-54)  diagnostic lobectomy, REFeEi i

or surveillance or surgical resection

Moleculartesting,

diagnostic lobectomy Surgical resection

Molecular testing, lobectomy
81(40-100) - near-total thyroidectomy

\
1

|

1

|

1

|

i

E 50 (28-100)
H

5 Surgical resection
;

Lobectomy
or near-total thyroidectom

98 (86-100)

Surgical resection

ROM of pediatrics are higher than those of adults
Molecular testing is not recommended

NIFTPOBSZE A

TEREAREIC AR ) BRREDSY
HEREICROIL IR A BEES SV IE—HCH5ND

- HRBIFEEITE TH Y B T OB EE
+ NIFTPOEEVGIIE, EIMEIEREIC XS U, EOREEME TR Y X M &R

FN (FAIFTC)
-

FN (NIFTP?)

Malignant (FV-PTC)
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EHDOEREICEDTAUSZHE S EBHOBREICEDSAUSEH 7Y
AUS with nuclear atypia AUS —Other AUS with nuclear atypia AUS —Other
(FLERREEEL)) (FNnLst) (FLEfEER L)) EFnesh)
« Focal nuclear atypia « Architectural atypia « Focal nuclear atypia « Architectural atypia
« Extensive but mild nuclear « Oncocytic/Oncocyte atypia « Extensive but mild nuclear « Oncocytic/Oncocyte atypia
atypia « Atypia -NOS atypia « Atypia -NOS
« Atypical cyst lining cells « Nuclear changes not suggestive « Atypical cyst lining cells + Nuclear changes not suggestive
« “Histiocytoid” cells of PTC « “Histiocytoid” cells of PTC
+ Nuclear and architectural atypia + Psammoma bodies * Nuclear and architectural atypia + Psammoma bodies
« Atypical lymphoid cells, r/o « Atypical lymphoid cells, r/o
lymphoma ROM=59% lymphofEOM=6.5%

5 Follicular Neoplasm .. .. .. e
Manon Auger, Fabiano Calls i, Guido Fadda.
Mitsuyoshi Hirokawa, and Lisa Rooper

BUSIEH g V7Y mEmme i H??

MR 2H  3MR o
240 361 404  FER-RR-

HE 3% \
Pap GEHZ-

Pap
(LBC)
18%

ViRE (FEREE2) ERFR (cyst fluid only)
A U7 BRIERR IR AREE 5 ERaf R EL3ERE
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3 515 575 A =
MRIATELE ) [EBRR]) [RIEIDOBEDGIRE R DIREER =
IRETEIE N
@R Rl Rt
B 7.6% 2.8% 67.8% B FRUNNFS 1FUZ 157
JSTS BSRTC RCPath ICCRTC
(/&R %) (766/10,036) (469/9,767) (7,007/10,333) (2023) (2023) (2024) 2014)
BIEDGERE 41.7% 7.1% 13.9% -
yl:
(/E1RR%1) (43/103) (1/14) 79/577) . NondiaIgnostic ND for cytological diagnosis TIRT:
ND
EHDGERE 5.6% <= p<0.001=> 0.2% 1.1% BAETEE (cyst fluid Thylc:
(/2H) (43/766) (1/469) 79/7007 Cyjmy)“' ND for cytological{ diagnosis-cystic TIR1C: ND/cystic
esion
Takada et al. (2017) Kanematsu et al. (2018)  Suzuki et al. (2014) 11 BR
Takada N et al. EndocrJ. 2017;64:759-765.
Kanematsu R et al. Diagn Cytopathol. 2020 48:30-34.

SR Z AV X EF/\RIVIRE

R EE - REAPREEICH T SELFIREDL

ThyroSeaqv3 ThyGenX / ThyraMIR1 Afirma GSC
112886F (12,135/ U7 - . = .
A 10EEFU2/UTUR),  346BEF(T61/5UFUH), ThyGenX / . ¥
ROAMER HSRET ) VA (IOl
= S120RAEET ] 130MABET ThyroSeq v3 ThyraMIR1 Afirma GSC
. s REBBOLHD y
BET BB 198EF ISR RET 111586F prow 247 100 190
1 ORNASBRERH x 10%420RNAS x BEE 28% 32% 24%
aE— 5 5
REHIC-BEE 10 BHEE x AT OREBIREERIT aye. 1% 1% 54%
AR R o o o
9 o o
F—— ° ° ° R 94% 89% 91%
CHERSESR(REHRAE) o o o WRE 82% 85% 68%
NIFTP RAS/RASRER RAS/RASRER GSC-S(BitEHTRaIE) [={Ed:nL 97% 94% 96%
. TERTIOE—5—ZR, 5
EBILEES TPs IR TERTIOE—5—%R (Xpression Atlas) PRI 66% 74% 47%
Nishino M, Krane JF. Acta Cytol. 2020;64:40-51. Nishino M, Krane JF. Acta Cytol. 2020;64:40-51.

Molecular testing using aspirated mate

B FIREZE

( Total |
|_thyroidectomy |

e

MALIGNANT .—,< iu'rg::all
(and “Suspicious for eferral

® NO insurance coverage

Malignancy”)
. Lobectomy
_ = High risk \
N r <. Moderate risk .
LOW-RISK 7~ Molecular [
FNA INDETERMINATE o test Extremely expensive
Biopsy (AUS/FLUS, FN/SFN) — et
+ ThyroSeq v:
+ ThyGenX/Thyra

MIRT ® NOT cost-effective
BENIGN « Afirma GSC Clinical |
follow-up |

Nishino, M., Krane, J. F. 2018;11:,467-487. Hirokawa M, et al. Cancer Cytopathol. 2023;131:415-420.
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Purification System
[lon Torrent Genexus™ System(ThermoFisher)]

2025/10/8

ThyroGene v2.0 DI RERT U X b

WHO2022(2B#i s N T L\ 2 RRIGIES ICHRNA —BRERFER LERETHHER
BIE IDNAD 5, B IZRNAD O BT

LUFODNA/S V] OEEFEE & [RNA/S V] OBAEETF 2120 & L7$06000 7
»7VaAvy— 7 T R

[DNA/S2 L] [AKTL FTEN
AR RET
|BR TERT
TSHR
[RNA/€% L] [ccoce-RET KTN1-RET TRIM33-RET _ [TFG-NTRK1
ERCL_ELKS-RET | NCOA4-RET TPM3-NTRKL
PRKARIA-RET PCML-RET PAXS-PPARG | TPR-NTRKL
GOLGAS -RET TRIM24-RET ETV&-NTRK3
HOOK3-RET TRIM27-RET

ThyroGene v2.0DF g

R OTELE 4 XTERAAR AEGIEL
A s 2022 5,753
oo
IR B R 2022,4~12 3,988
aERm SRR C exLemrmER 2021~2022 1,843
— & D iERmRE 2020~2022 612
)
ki RFEFlE B BROAFHERHIERRPRIRE> S~ 2020~2022 2,004
- % i BT R )
e : i = MAtH— F BAEERR 2019~2021 786
L] .
Y #waml G ARERRFR 2021~2022 509
5t 15,495
ey
HEREE IRAERFHERT Speaker's own slide

BREREX IS (BRK vs BZ)

Bethesda System

BHoRIREL

. N (Data from 7 institutions)
Categories

ical management al management

) . 13% Re-aspiration,
Nondiagnostic ;'3 Repeat FNAwith US guidance 63%B1109%) Lo enign US findings
Cyst fluid 2% Repeat FNA or Follow up 1.3% (0-5.0%) Follow-uj
Benign 1-2%  Clinical and US follow-up 08% (03-14%)  Re-aspiration for malignant US findings

22%
AUs (1330%  Repeat FNA, molecular testing,  193% O73%1%)  pe.acpiration
nuclear atypia 36.44% diagnostic lobectomy, 208% (13.9-426%) Follow-up based on US findings,
others 15,035 O sunvillance 8% (57145 Ancilary study
30%  Molecular testing, Resection, Follow-u
FN (23-34%)  diagnostic lobectomy 12.6% (66-178%)  baced on other dlinical findings
o Molecular testing,
SFM (673 lobectomy ornear-totl asmametony
- 97% Lobectomy or near-total o Surveillance for low-risk PMTC
Malignant 0% ooy 99.5% (99.2-100%)

Hirokawa M, et al. Cyolournal. 2025;22:55. doi: 10.25259/Cytojournal_229_2024

DEEDEE TR | DROM EERRRINT

EMDRL B
SR 1.4% (82) 13.4% (772)
LBCHER 671% (55)  50.3% (388)
BRE 2.4% (2) 0% (0)
[tms%m 341% (28)  62.4% (482) ]
= 1 o o
ERORRE 26.8% (22)  62.2% (480)
BEORRE 78.6%(22)  99.6% (480) (B
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) \FLESERE DTBIB AR

High-risk papillary microcarcinoma
« Nodal or distant metastasis
« Extrathyroid extension
« High grade cytology (very rare)
« Near recurrent nerve
« Attaching the trachea

HENZBHE
Active Surveillance

Low-risk papillary microcarcinoma ——>
* No above features

Miyauchi A. World J Surg 2016 ; 40:516-522

Author, , Country, Year - S
Number of T

T follow-up enlargement lymph node

b (months) (23 mm) metastasic

B ¥, it 20K 1235 Mean, 60 8.0%/10yrs ND 3.8%/10-yrs

Fukuoka O, Japan, 2016 409 Mean, 81.6 7.3%/10 yrs ND 1.0% in total
Tuttle RM, USA, 2017 291% Median, 25 12.1%/10yrs  24.8%/5 years 0%
Oh HS, Korea, 2018 370 Median, 32.5 35% 23.2% 1.4%
Sanabria A, Golombia, 2018 57+ Median, 133 35% ND ND
HeleRlEie 2020 93 Median, 19 21% 16% 11%

*Included patients with papillary thyroid carcinoma 10-15 mm in diameter ND: no data
Thyroid 2020, https://doi.org/10.1089/thy.2020.0330

FOAFR (FRTR BRTE ARG

4:3

PR S EMER

BURVE
BHOBRKRE >70-90%

BERINY — 2 EBEDBRE (ATAHA KS1Y) @

hRIUROEH
BHOBKRE 10-20%

EURDE
BHOBRE 5-10%

BIEVRVE
BUHOBRE <3%

J=3E2
BUHOBRE <1%

augen BR, et al. Thyroid. 2016 ;26:1-133.

FRIRIRFEETRBEDR/INY — V(T LB RO D ATAHA RSA )

Somographic pattern US features

! Solid hypoechoic nodule or sol
E)Zaﬁ K nodul

componcat of 2 partally ¢

Recommend FNA at 21 cm

sive soft tissue component evidence.
of ETE
! Hypoechoic solid nodule with smooth mar 10-20
RRIURSEH zins without microcalcifications. ETE.
or taller than wide shape
BYRIE Isocchoic or hyperechoic solid nodule. or 5-10
partially cystic nodule with eccentric solid

Recommend FNA at 21 cm

a Consider FNA at 22cm
!
BIEVRIR =~ without FNA
sonable option
picion paticn
RiER Purely cystic modules (80 solid componeat) <1 No biopsy®

Haugen BR, et al. Thyroid. 2016,;26:1-133
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250
1 pomt
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"
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[ Add Points From AVl Catagories to Determine THRADS Level ]-

) Crm ) Guime) (i) =

v
TRY le YR: ‘mn \
Banign Not Susgicious
NoFNA | NoFNA FNA 2 256m FNAER 150m
Foliow £ 3 15¢m | Foweaton
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RIS SRR S HREES DBEIS (R Rl R 2 8E38R) ™

___

R (EREBAEL) >2.0cm

5N
>0.5cm, <2.0cm  FEREB>0.5cmM DB R A bl

ERITERZE (FERER<50%) FEEE>1.0cmM DB RE T hh
>2.0cm priir
>0.5cm, €1.0cm  BHEEREES bl
§21§E§(’E§%ﬁ°%) >1.0cm, <2.0cm  EHEEEL S
>2.0cm B
<0.5cm bl

FRREMORPRTE. S RHETI—, MM

FRILEIH?

Ca 10.2 mg/dL

HARS122024:BF

PEESS

HARSAAFHER

JAMA Surgery | Special Communication
The American Association of Endocrine Surgeons Guidelines
for Definitive Management of Primary Hyperparathyroidism

Scott M. Wilhelm, MD; Tracy S. Wang. MD, MPH: Danied T. Ruan, MD; James A. Lee, MD; SylviaL. Asa, MD, PhD:
Quan-Yang Duh, MD:; Gerard M. Dohesty, MD; Miguel . Herrera, MD, PhD: Janice L. Pasieka, MD;

Nancy D. Perrier, MD: Shonni J, Silverberg, MD; Carmen C. Soldrzano, MD: Cord Sturgeon, MD:

Mitchell E. Tublin, MD: Robert Udelsman, MD, MBA: Sally E. Carty, MD

» Recommendation 4-4: Preoperative parathyroid fine-needle as-
piration biopsy is not recommended except in unusual, difficult
cases of pHPT and should not be performed if PCA is suspected
(insufficient evidence).

Wilhelm SM, et al. JAMA Surg. 2016;151:959-968

The American Association of Endocrine Surgeons Guidelines for
the Definitive Surgical Management of Thyroid Disease in Adults

Parathyrid Incidentaloma
© the unexpey

acteristic US features that
s shape, location,
1 FNAB with
n confin their pres
ed biochem

s and_can_ca
cinoma, FNAB of_porathy
POSSIBIET (86 Concament Pariyrodectonty 1

Patel KN, et al. Ann Surg. 2020 Mar;271(3):e21-e93.
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M Hirokawa et al. Pathol Int 2021; 71: 400-405
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Pseudo-capsular invasion due to implantation caused by FNA 1o

ZRIRE | Z1T D7z RIFRIRBRARAE 1 5651

BIFIRRRARAE
MTHIFNATER]

374%) (2016~2018%)
1561(4.3%) -16#&H0

MBRELFIRE
A9 L (n=15)
Pl (#680) [mg/dL]
FAEAELLE(>10.2 ma/dL)

10.9 (9.7-12.8)
80.0% (12)

AVFORPTH (n=11)
P () [pg/mL]
EAEAELLE(>70 pg/mL)

349.3 (76-1537)
100% (11)

Suzuki A, etal. Diagn Cytopathol. 2021:49:70-76,

FRILETH?
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FRILETH ?

ZFRILEIH ? us
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17— LRIVEY
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o REEZHITBIHOITELENTNORH
ZHRIRE MR O UTEE
FUSEBEIFIL VS FERIORRF
FLI-HBTLILF—. IVVERAME

o FiE &

o FRIBOERR

o GHFHE : il . mAE. BE

o HIIRE T OIS FPIEICLBBUT

o RAEOBNLIMEROER
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=
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ODBAT

TIVERHBE

trasound-guided FNA Aspiration method

' : ! Insertion Pulling out

Ol=

2

« Sitting on a barber’s chair

« To relieve the tension Negative pressure Removing the needle
« To save the time —0
« To observe both US monitor and aspiration e 'I Sucking an air

site

« No anesthesia Cutting movement —D0 @
z |._. ” —

+ 22G needle (18G for drainage)

« Using gel-type disinfectant instead of jelly Releasing negative pressure Expressing

« Probe covered with a condom —

el—] ——

TRk FE1TE BEEORSERAHEDORE R
BT ORMEEADHR BT ORMIZFHTEHM

. REGBTHE . SEITES

. EAIEACE A - FREBNRTGS %

. EEREESORRAELN . BT AER )

. BomOEHMIER . BRIEEEICED . BRIRARESESEAZ LY . [ S—
- StEAEEHTaLL - BERBREOBRAEL —

- BBRABE

Hirokawa M, et al. VideoEndocrinology.2018.
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EADEH

FRARIEIAR PO R DRMNIBE STZRETEHRIN TS

B =

"E Nl

&htE(Press & release method)
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&htE(Press & release method)

« B<HTRBIET, EBLEBH
- FEZENTTHEAS T MREHRR
s BUSDHERWI ET, MBBBEEREF
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yowone s inn
e

2025/10/8

SR DIEIE

FERA R
o @
v

IR X

;

fiE

"4

G
2
e

BNEEES)

MR - BRYIFREE
E#E
REAFHFE

LBC%(Liquid-based cytologyiE. iRIMEIRIAE)
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LBCs%

DIRVRIE i TR FIREM
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u’:s'fqu‘iﬁ 158

Ligquid-based cytology (LBC)J&

LBCEiE

o

LBCEIE®R

»n [=77

EEREK - LBCHAE AMmAER
EERRER

VA %

MREMNSEIR  RINERNSES  MREEELSE  EEIERL = o4
L =7/
LBCZEHALLBEDRAETEIER LBCEDX )Y k- F X1 )y s
EERHERDH 7.6% (82) RIETEERDRD SEMIEAIFR
- BhERAYHERREIR EAMERIZ
LBCAZER muosttsn OH 6.3% (67) - R HROESEE
- FRMERERRIE
BEEEHK-LBCIEEAHA 2.9% (31) R AR\ A
DBEZH DORREENE i A
FIROEIBE &R 2 ;

TR 201244 A ~7 A ISl TTH N - IR RS 10726
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Ancillary techniques on Thyroid FNA

1. Liquid-based cytology (LBC)
2. Immunocytochemistry

3. Biochemical measurement
4. Flow cytometry

5. Molecular testing

Cystic lesion in the lateral neck

Past history of total thyroidectomy for PTC

Foamy histiocytes (Cyst fluid only)

Foamy histiocytes (Cyst fluid only) s

Y
® e
Do you report “Benigng?
* :.

Cystic lymph node metastasis of PTC

29
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Tg measurement using needle washout fluid T Tg measurement using needle washout fluid 0

Washing the needle with saline after smearing

Pitfall in Tg measurement using needle washout fluid

YES =
* VES

Tg for metastatic thyroid carcinoma

Calcitonin for medullary carcinoma

NO

NOT recommended for central lymph nodes

PTH for parathyroid lesions

because thyroid tissue may be present on the route

Hirokawa M, et al. Thyroid Fine-Needle Aspiration and Smearing Techniques.
Hirokawa M, Suzuki A. J Pathol Trans| Med. 2025;59:214-224. VidenoEndoclinology https://doi.org/10.1089/ve.2018.0119

5 179
Watery, clear colorless fluid

ERS @R
| meeE
No cells or few histiocytes |iPTH" »91( 2758 -BEfET

[

30



Hashimoto thyroiditis vs

MALT lymphoma

2025/10/8

Table 3  The result of calcitonin measurement in the aspiration
needle wash-out fluid
<100pg/mL__>100pg/mL__range (pg/mL) s
MIC  (107) 4(3.7%) [ _103(963%) ] 14-6600000 PR
non-MTC (94) 92 (97.9%) 2(2.1%) <10-1800 REAR 7
MTC, medullary thyroid carcinoma. ARz S 20000.0
e

Suzuki, et al. Endocr J. 2017;64:1099-1104

ERRARFE D

! | 1
BRIRIEZREDIRLN BEEREDIHENES D BEREE A< REDS
(I CEARS i) (RIZEE. RENBIETFAE)
+ BE RS
FNAC

MEIILS = AT
2L
NIV LRSS
(+)

Suzuki, et al. EndocrJ. 2017;64:1099-

O—AbXKJ)—(C

NS ]

D45 Gating
Gate (1)25.1%, n=2.757 Gato (2) 32.9%, n=3614 Gate () 59.3%, n=6.511
2| 2
af | a8
8 8

:
A

SSCH SSCH TUsseH
Counted cells, n=10,986

GmE . % _Gate (2), %
NCG) (X} 20 40 60 80 100 (%)

NC ®) 02 00
co1e 966 EX]
cD19 85

A-ch. 106 09
K- ALE=Z3.0=8EFRT7VETS

M Hirokawa et al. Endocr J 2017;64: 859-865
A Suzuki, et al. Endocr J 2019;66:1083-1091

Uy RENEDNZEE

= P
1t Aspiration Needle
hout
eshou Patho Lab
m
! il
Conventional LBC
smear
2nd Aspiration
lj Flow cytometry
Culture fluid Q
Hirokawa M et al. Endocr J 2017;64: 859-865
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® Almost all primary thyroid lymphomas
are B-cell type

® The monoclonality is demonstrated by

Light-chain restriction

Definition of light chain restriction

k/A ratio>3.0
Mk ratio>2.0

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

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

Diagnostic accuracy in lymp

2025/10/8

a-suspected cases

Specificity  Sensitivity PPV NPV

Ult J 32.6% 62.5% 74.1% 933%
rasoun (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 cytomet 88.4% 75.0% 82.8% 82.6%
cytometry (38/43) (24/32) (24/29) (38/46)

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

Detection rates of light chain restriction

Aspirated materials (1)
Light chain restriction
Resected materials (n)

Light chain restriction

follicular lymphoma

Total MALTL DLBCL FL
99 B0 16 3
73(73.7%) 60 (75.0%) 11 (68.8%) 2(66.7%)
104 86 16 2
72(69.2%) 61 (70.9%) 9(56.3%) 2(100%)

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

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

Difficult occasion to evaluate light-chain restriction

B R
=

501418
™
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Lymphoma with low light chain-positive rate

Beae

1o 8

Light chain-positive rate <25%
CD19 (B) / CD4 (T) >2.0

Diagnostic algorism using flow cytometry

Light chain-positive rate

£ Sensitivity 88.9% (8/9) CD19 (B) / CD4 (T) ratio k / A ratio
,§: Specificity 100% (3/3)
@ PPV 100% (8/8) <20 [(<05 ] [o05-30] [ =30]
Ei NPV 75.0% (3/4)
0. Lymphoma Hashimoto Lymphoma Hashimoto Lymphoma
thyroiditis thyroiditis
Suzuki A et al. Endocr J. 2022;69:291-297. Suzuki A et al. Endocr J. 2022;69:291-297.
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Prevalence and diagnostic challenges of thyroid Fine needle aspiration cytology of the thyroid
lymphoma: a multi-institutional study in non-Western

countries

Simple, Accurate, Fast, and Economic.

Mitsuyoshi Hirokawa'), Ayana Suzuki', Yuko Hashimoto®, Shinya Satoh’), Sule Canberk**),
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Just visit our website “Kobe Thyroid Cytology Club”

and download the handouts of today’s lecture.

Google

—
‘ Kobe Thyroid Cytology 3

Google 1%

BB

Scan me!

2025/10/8
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