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Two cases of myoepithelial tumor arisen in salivary gland
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Photo. 1  Preoperative MRI in Case 1 showing a
tumor measuring 40X 23 X 45 mm in
size located in the left subaural region.
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Photo. 2 Preoperative MRI in Case 2 showing a
tumor measuring 19X 15X 20 mm in
size located in the right submandibular
region.
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Photo.3  a : Relatively uniform cells were recognized in clusters or in a sheet-like arrangement (Pap. staining, % 20).
b : Cells with tight intercellular adhesions containing ovoid to short spindle-shaped nuclei with increased nuclear chromatin, as
well as mild nuclear vacuoles (arrow) (Pap. staining, % 40, inset, % 100).
¢, f © A hyaline substance showing metachromasia (Giemsa. staining, x 40).
d : The cells were of variable sizes, with increased nuclear chromatin (Pap. staining, % 20).

e : The intercellular adhesions were relatively tight, and the nuclei showed slight atypia as well as nuclear vacuoles (arrow)
(Pap. staining, x 40, inset, x 100).
(a—c : Case 1,d—f : Case 2)
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Photo. 4  a : Macroscopic findings of the resected tumor in Case 1. A lobulated white solid lesion was seen.
b : Lesions were clearly demarcated and accompanied by hyaline substrate in background. A tumor nest was seen within the

fibrous capsule in a small part (HE staining, X 2, inset, X 20).

¢ : The cells were round to short spindle-shaped, and clear cells were also seen in some areas (HE staining, X 40, inset, X 40).
d : Macroscopic findings of the resected tumor in Case 2. A white nodular lesion was observed.

e . Lesions were clearly demarcated and composed of solid nests of cells in a hyaline matrix (HE staining, X 2, inset, x 20).

f : The tumor cells were epithelioid, plasmacytoid, or spindle-shaped (HE staining, % 40).

(a—c : Case 1, d-f : Case 2)
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Photo. 5 a-d illustrate the findings in Case 1. e-h illustrate the findings in Case 2.
Immunohistochemistry revealed positive staining for S-100 (a, e), vimentin (b, f), cytokeratin 7 (c, g) : the MIB-1 labeling index

was approximately 1.5% (d, h) (Immunohistochemistry, x 10).
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Abstract

Background : Myoepithelioma is a rare benign tumor composed of
neoplastic myoepithelial cells, and accounts for approximately 1% of all
salivary gland tumors. It arises in the parotid gland or palatal salivary
glands, predominantly in the 5™ decade of life. Herein, we report two
cases of myoepithelioma.

Cases ' Case 1 was a male patient in his 60’s. A tumor in the left sub-

aural region was resected and determined histopathologically as being

benign 3 years ago. The patient visited our hospital again when he
noticed regrowth of the tumor. FNA of the tumor was performed. Case
2 was a male patient in his 20's. The patient had noticed a mass in the
right submandibular region and visited our hospital for surgery ; FNA
was performed. The cytology in Case 1 revealed an agglomeration of
comparatively uniform cells containing round to short fusiform nuclei
with nuclear vacuoles, based on which we made the diagnosis of benign
myoepithelial tumor. Cytology in Case 2 revealed cells, mainly in clus-
ters, with heterogeneous atypical nuclei. Also, nuclear vacuoles were
observed, the findings suggestive of a myoepithelial tumor.
Conclusions : We wish to underscore the need for recognizing that
myoepitheliomas can show a variety of cellular features, and that differ-
ential diagnosis of myoepithelioma from pleomorphic adenoma is com-
plicated ; therefore, cytologic estimation of myoepitheliomas should be

carried out with caution.
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BliEEd 2 2 LS C& . MBAERTIE, HERoMmE Bbn s EENSL L, MBIZIEFICHEETH - 7.

fEER AR —HERIIRE E O 72 DHIEAFHEE L 237w & E 15 Papanicolaou Zeft TlI AN A 5T,
HUROREE, BIEIZ1X Giemsa Jeft e & ONZEGZE A &/ — VEE PAS Beta S TH Y, 5 IS
BFAHZ ENTEERNTH - 72,

Key words : Giardia lamblia, Bile cytology, Parasite infection, Case report

TOVHEE HUEIZ AR IS LT D, FRICEGE S # vy
HIHTIE, HYSNTEEEETH L. HRIIBWTIZEZ
PSR 14 0 2 35 N 85 13 R @ 5~10% 234 L C
WS, BAEBRBOYEE I T Y TV RO &G E
FIRT L TWwaY. 4l RIS 347 1 IH A5 4 2 5
(endoscopic retrograde cholangiopancreatography, LLF

L & U &®IC

S UTVEIERE (TN THE) &, BBRTHLT
TWVHEEWR (Giardia lamblia) (2 X HEGETH L. T~
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2L CTHREICBWIHSILELZ IS, B
FEAsEE 7z, ERCP JidT - FiEHIWTARE & %o 72,
A% ZEFRR : CRP0.9mg/dl, CA19-9193.2U/ml
ARBRfEiEaE - ABEHMUH, EEMHLENBLEE (esophago-
gastroduodenoscopy, DL F EGD) - ERCP O J5itif7TF &
Tho72h, TTIRIGERE TR S Al stage &% (Fig. 1) %
R7272%, ERCP WA TIXEM & 2572 D%, Tl
ROREBBIEE DN T2, AR 2 BRI IZ EGD % 117
L, T8 E S DY A2 stage IR L TV A Z LSRR X
M, ERCP % ftif7T L7z, nKHE*‘E~HJFF'EJéK VR ERR%E % 3R
@ (Fig. 2), $Z2 T X D ARAEMRZ T 572, BHIT D [

Fig.1 EGD image. A duodenal ulcer (Al stage) was observed.

RIS N7z, 2%, FHRORAE L it EZR L,
R R GEP TN D 2 R CBBEESN, BEaEdligs o
7z.

. fARFHRR

WV 1 O — BRI AL DI AT B s, & 7 T
B RERD R b o 72, WBER IS ROk B0z 0
fRi, BT & &7z = RS IRRAR O TERE TR 0]
BCdh o720, BRI 2 A AT 5T ¥ T VIERO
SR & b7 (Fig.3).

IV. #BREZ2RIRR R

JHHA1 80 Giemsa FefaiEARIZB W T, EER 15 um ©
PERLRI OMETEY) 2 BEGRYD, 2 8% & A e B i SRR
OWEE2G T AN S~ 7 VIR O SR % 300 72
(Fig. 4 ac). PASRBERIZBWTY, BOGMIdignss
2RERM A B L Rk ANk EHEE D7 (Fig. 4
d). F/, COEARCOEEEREIRD R o7,
Papanicolaou et B W TIT MK Z RS A 2 LidTE 2
o7z,

V. £ =
Gy TNVEERREE (Y7 VY THE) &, B Rl B b

ﬁ BOTILKAONLEYIETH 5. FHAIREOE A HY
WIZEICZ WE S, FCRTIRHEARDRA L2KEKE A

Fig.2 a: ERCP revealed a stenotic lesion of the hilar bile duct.
b : Endoscopic findings. We conducted a biopsy at the site of the hilar bile duct stricture and col-

lected specimens of bile juice for cytology.
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a

Fig.3 a: Numerous teardrop-shaped objects were visualized on
bile duct wall, but there was no evidence of malignancy
(HE staining, x 40).
b : Another view of same specimen. The object in center
(—) has two nuclei (HE staining, X 60) (inset : HE stain-
ing, %100).

LB HEGS B R IcHiE ShTw b, RIFICBW TR
WL OTATHCREG L7 A & LTALND T LM
22 F 7 WEANEREO R WIER D UL S, e
D% FFEEF X U TIZE B b Sk FADBEY L &
NTV3Y. b PAOBERREERE LT, HRIhZFR
2, ERE, MORK R EEAL, BRI 5D,
RFEHUIREM LT O 2IEE & 5. FFEAL, 21
O¥, 4xt 8 KOMEEAL, EEMELSH L. TR
N, FRACIE R ORI ER g L, AT 5. B
TS ABBCETEZEEL, hicdihshs, &
UEETLHORETDITZH)THY, ETOEPUIIZEL,
21CKHPT1 # H, 8CT2~3 % H, —20C T 10 B4
5. BYEHOEFIIZ0CULOEBIHEHTH L &
ERTnwaD,

AFED FAERIT TFHIT, KERME RPEDO D 003% <,

WA ZRT. WIRMIIEIZA SN RWE ShTBY, T
LA I, e A T0E, L, ARAIR, SRS
BRENHRLNDLZ DB LY. Tz, BYDPNHERIZ RO
NREERARREIR, FFHERERE ML L2 RTIEbH D, L
L, BEOREISTEETHY, PEFEOLADEL
W EE AR A SRR IC T AT 5 ICE L F
BV REITIE, BEOERLEBAELZEREL, BN L
BEMTbN o220, EFRTH L OEHOERHCE
BAEDS T UMERICE S ONITRT L2 LI1XTE
otz Fio, ZOBEZIMAMEZ SPMR L2, TH
ERITI R, TERBEEICL 20 EEZIONS.

KIEDZWIIE, KB 23R TORBPLETH S
A, BETIXERICASN, T— FRaPerL<) vy o—F
WV, RERE SRR e EORRTHESA L SR,
KAEMOBWIIL, T IR 2RI L, Giemsa 4
W THRINT 2005 TH 5. + Bk S
DHERHRE DR FENRR LG TH 519,

DOOETIXEAGERIC LD, T v 7 IVHIEHUE X5 78
EYGE (SRR E) CHRESnTBY, Stk 1 EMH
PR OJET AR O SN TWwb. 2008 45 5 2018 48
DEINOEGFRIE, HERIR 70 ARiRTH 29, FENOG
3, EPIHEBUIE AR RAEEE B L OGN T [T TV
WERIE], [YTNVYTIE] 2% —7—FITRELH 2R
)T, 1960 4E22 5 2019 4EDOIC 64 FlA B, 9 Bk 10
EMOMEB Z T L b7z (Table 1). %  ZMEFEME DS
vy, FRRAHOF (75%) REGEN LR TE T
vl (79%) THAH. EEIZIRIL <, FH 65 (SD
17.8), 60 %KLL 125 64%, il 93K Th o7z, ABIT
12, BEOERIIIE SN TWAHRTHREIKISEL,
HVEERURE D AR S T, RIS IIAWI TH - 7.

v 7 VHIE RO EGREI fT AR BRBE O g Ik - T
KT LTWBEWDR TSRS, EFS 1358 1545 D
EHOWTHRFENICT ¥ 7 IVHIEROME 217\, #3000 A
DI H 12 Aokt (A 04%) Tho7z i L T
W5, —JRETTIZAEHRE B 1 THEEEBR 5 & S h,
ENCTARERPBHICE > TR WEBIDZVWEEZ SR
5V F e, ESLEASEMIET O ERRER I TAR LY TV
VTIHEOWE R AL L, EERBROKRELEHHNFLZNITD
b5, 70 Lo HUL 5 AR THREINE R &
%o TWAY, B4R Tld 2014 £ 5 2019 D
EY G ARE401 R ) b EAME G S BT 136 7 (B
34%) Tdh 525, 70 EIZBWTIE 5 EHOBREAS 75
F, 9 bESVEEEUT 4 1 (5%) LIEEICDHVY, @k
DA (Table 1) 123BWT, 70 jLL 1 0 BEGH 3 oL
WU 72 I KRR &K, FHEAHME LB L2
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Fig.4 a: Numerous pear-shaped cells are observed. Each cell has two nuclei, and the cells were recognized as trophozoites of Giardia

lamblia (Giemsa staining, X 40).

b, ¢ : Two nuclei and multiple flagella are visible (Giemsa staining, * 100 oil).

d : The nuclei show poor staining, but the cells can be recognized as trophozoites of Giardia lamblia based on the characteristic

morphology (PAS staining, X 60).

FOBWPHINTH 0D A N7z st OB
e, EAYYEL L CTHEH SN TV A RIETH DA%, &
FTIXMAVIERNE DS 7 B O BRG R DR TV 5.

7 VT NVHIEIEIRERBOD KB TH L7720, M
W aZtoEkia k& v, LarL, YTl
O ARFEHOB ML EE 204585, FEFICENRIEF T
Hotz. WAMIB T IR L CE BN gis T
TR MRS & 47 o 7245 R, B REAL T I v T
HEE M A B L7200, BRIERARZ IS B W CRE A A
NIRRT 217w, ERMmELIEL T VT
WVHEERZMRI L2610 0% 5. REITIE, —BAYICHIE
HSHEE L 3w & &5 Papanicolaou Jefi 12 B> Tl Bk
DOMIZE ST, Giemsa FetulERIZW OYLD T 72 -
72, BEWMOENIL B AT A FA T A LOMBBREEED

MECi, 5%y ) —vEHwBEEEORA, bT
7 31% LA RIFE R Tuw v whbiTw b, Papanico-
laou Jefts 2179 BHC BT E 5 2 L 2 FE L, BAZ A
SIER L TB L 2 &R, MR BRI % H W CE
FRELTBL 2 EDMEE LTEIFLNLH, wih
D HEEAARDOPIEIZIZ D %05 V72O FEHI TR 2.

M BE T L2 & R RAR 12D v T Papanicolaou 44
2N 2 T Giemsa 3efts, PAS JefufiARZ/ER L THEY,

PAS 4t |2 DWW CUEZ iR, A & 7 — VR0 (1~2 %)
AT TRt EAT ) 72 ORBEL A 72 {, Giemsa Jeth & (F
(IR OMNLRE % R 2 2 LA RETH 5. PAS Hefuld
B ED R TH 575, HZIRE AR T b Yl g
THbH., — IR A &7 7 — IV E PAS Bett Tl bk
BTGB ICBIZE SN DA%, BNREEDS A 2 5728
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Table 1-1  Cases of Giardia lamblia reported in the Japanese literature
Chief Travel Past Medical ~ Clinical
Year Author Age Sex Material Staining 1e. rave Factor as. edica X 1n1ca. Literature
(Yr) complaints record History diagnosis
Facial edema,
Difficulty in A . Parasitology
. . Eosinophil .
2010 Suzukietal. 88 F Stool — swallowing, — — — . International, 2010,
leukemia
Shoetness of 59, 487-489
breath
Yonemitsu X . Spring . Clinical Parasitology
2010 72 F Bil — L t — — L t
etal. re vereys water vereys 2010, 20, 93-95
. The Japanese
. L Using cow . Suspected
Nagamine . Muscle pain in Angina Journal of Gastro-
2011 72 M Bile — K None dung as K gallbladder
etal. the limbs ‘ pectoris enterology 2011,
compos cancer
P 108 (2),275:279
Shimada et J ichi Medlcal
2011 ) 44 M — — — None Unknown AIDS — University Journal
& 2011, 34, 141-148
Suspected as Enta b
ntamoeba
2011 Yamaguchi 71 M Stool having Schis- N Unk histolyti Clinical Parasitology
00 one nknown — istolytica,
etal. tosoma japoni- A 2011, 21, 46-49
R 5 Giardiasis
cum infection
Eosinophil  Clinical Parasitology
2011 Suzuki 88 F Stool — Facial ed — Unki —
uzuki 00 acial edema nknown leukemia 9011, 21, 12.15
Cerebral
. Pancre- . . bleeding,  Acute alco- Endoscopia Diges-
Shirak E tri K 4
2011 1; alawa 61 M aticcyst Giemsa plg:iz ¢ e(;:i; <o) Unknown  Acute alco- holinduced tiva, 2011, 23,
’ fluid P Y & holinduced pancreatitis 1436-1440
pancreatitis
. . Malaise, Acute Takamafsu Munici-
2011 Hiroseetal. 78 M Bile Gram . — — — . pal Hospital Journal,
Slight fever abdominal
26, 49-51
Loss of appe-
2012 Matsumura 76 F Stool tite', Walking . . Pyogen'i(.: Clinical Parasitology
etal. difficulty, spondylitis 2012, 23, 86-89
Back pain
Apendicitis, .
Intestinal Southeast Local Cll)leri “ : Anaphylac-  Progress of Diges-
cal olecysti-
2013 Kudo et al. 60 F lavage Giemsa Diarrhea Asia ater fis. O a};ian tic enteritis tive Endoscopy
w. , Ov
fluid (2011) syndrome 2013, 83 (1), 182-183
cystoma
P: - 1 of Bili-
Kawahara et ,aITCTe Imaging Thyroid Gallbladder Journal o JaPafl o
2013 | 53 F  aticjuice, — b i None — d ) ary Association
al. abnormali adenoma 0
Bile v POYP 9013, 27(2), 226231
Hiroshi 1
Teraoka et Diarrhea, Infectious fli\j[s d{ma; i:;ma
eraoka e of Medica ora-
2013 60s F Stool Gram Abdominal None — — gastoen-
al. ain teritis tory Technology,
P 2013, 2, 2225
2013 Matsumura a4 M Stool . A'bdominal . . . Corfstipa— Clinical Parasitology
etal. pain, Nausea tion 2013, 24, 15-17
Gram, Hiroshi 1
Pancre- ram. Liver disorder . Suspected ros 1.ma Journa
. Papani- Myocardial R of Medical Labora-
2015 Omuraetal. 60s M aticjuice, of unknown Guam . . pancreatic
Bil colaou, . infarction tory Technology
i rigin ncer
¢ Giemsa % cance 2015, 4, 3842




170 A B PRl 25 2 e

Table 1-2  Cases of Giardia lamblia reported in the Japanese literature

Chief Travel Past Medical ~ Clinical
Year Author Age Sex Material Staining 1e. rave Factor as . edica . 1n1ca. Literature
(Yr complaints record History diagnosis
Generalized
. Irriga- malaise, . . Gastroenterological
Kobayashi . . O . Liver Liver
2015 43 M tion Giemsa Fever, Painin  Pakistan — . Endoscopy 2015, 57
etal. X K disorder abscess
water the right rib (2), 165-169
120
The Journal of the
. . Japanese Society of
E tri Acut
2015 Ogataetal. 79 M  Bile — pigastrie None — — € Clinical Cytology,
pain, Fever cholangitis
Kyusyu Branch,
2015, 46, 83-86
A Thailand The Ehime Journal
Intestinal .. .
2015 Kadoya 44 M . — Bloody stool (a month — — Enteritis of Medical Technol-
uice
! ago) ogy, 2015, 34, 81-84
Intestinal Pain in the L Diverticuli-
ntestinal iver
” ” 35 M . — right rib cage, Singapore — v tis, Chole- ”
juice abscess .
Fever cystitis
Wat tool,
Kashima et atery stoo Infectious  Clinical Parasitology
2017 58 M Stool — Lower abdom- — Raw meat — .
al. N X enteritis 2017, 28, 87-89
inal pain
Biliary
i U
9017  Araki et al 70 M scraping Giemsa, b dppefr | Acute cho-  Internal Medicine,
aki et al. repara- abdomina — — —
prep HE ! lecystitis 2017, 56, 1657-1662
tion, pain, Fever
biopsy
Journal of the Con-
Miyaji t i f Geriatri
2017 tyajuma e 72 F Biopsy HE Bloody stool — — — Giardiasis erence ot heriatric
al. Gastoenterology,

2017, 19, 103-108

Acut Journal of Veterina-
cute
2018  Ishii et al. 89 F — — Liver disorder — Well water — . ryMedicine 71 (4),
cholangitis
269-271, 2018-04

A
” ” 93 F — — — — Well water — cute. . ”
cholangitis
Pancre- Vomiting, Acute Clinical Parasitology
2018 Kawaietal. 75 M — — — —
wareta atic juice Epigastric pain pancreatitis 2018, 29, 33-36
Medical Journal of
. Japanese Red Cross
Ch: 30 Ul
2019 Nakaoetal. 50s M Stool Gram di ro}llnc vears — — hc]erot.lt? ‘Wakayama Medical
iarrhea ago cholanaitis Center 2019, 36,
41-45
” ” 40s M Stool Gram A.nurla, None — — Acute-kld— ”
Diarrhea ney failure
Sakamoto et Chronic Clinical Parasitology
2019 40 M Stool — — — — AIDS
al. o0 diarrhea 2019, 30, 3133
P; t Gi Epigastri Bile duct Bile duct
2020 " 90s F  Bile o ooeh pisastic None  Unknown ¢ e due

case PAS pain, Anorexia stone carcinoma




$61% 5375, 2022 4F

j 11

HINBOFEM 2 BIEICIZE L T vk b9, Ll

LD XD ICHMEER A Y ) — VEELH AT LT, T
7 VHRE R ORI e TR AR RS A 2 ST &
7z. MBI RHC Giemsa Jeft R JWEZ 14 A & ) — VI %2 PAS
Yefty 2T o TV R WHEE D S\ & Bb 25, R & [
MGEBRTINOOROERZERTLZ LT, #6575
THERIIEz 5 EE25NA. /2, Varma Hlx, BFEICT
Y7 VBRI SN2 12FOBED D B, HIREA
BOWTHLHERZHRH L2 D58 ThHho72EMELTH
D10 HHAREEAR TIEHUAZ RIS 2 & L SN B 5 5%
<, P M RE % B2 C & DML oA NI Lase
BOZZ ) ==V ZIZBWTEYVAHTHLE-RDRS.

ABZ, HEREISREDII2Z & TERCP 2Tihbh, 5>
TNVHEEHROMBIZE 5 7275, ZOELIC KA O
TR RZE, FICEREOHILERBIIBWTIZT ~
T VT RO ARG D B L THREELITV, FIKZEH
WZBOHLRETHDH. 72, TAH50ZWiE L Y HEFICT
72 - et i T, % L2zl o bt
HAELEF L e Ebihr.

FH ORI RSP IRERZ S D LA

AL DB X5 59 I H AR KM A XK R 2 THRE L2

Wl AROBEICH 2D THI V7272072 B BEHALGRNF O &K
FRMREREE, RN AEIRH LT

Abstract

Background : Giardiasis is an infection caused by the protozoan Giar-
dia lamblia, which parasitizes the gastrointestinal and biliary systems.
Herein, we report a case in which Giardia lamblia was detected in an
endoscopically collected bile cytology specimen.

Case ' The patient was a woman in her 90 s who visited our hospital
with the chief complaints of chest tightness, pain, and loss of appetite.
Abdominal computed tomography showed abnormal shadows in the
bile duct. Duodenal ulcer and gastrointestinal bleeding were also seen.
After the ulcer healed, we performed a biopsy at the site of the hilar bile
duct stricture and collected specimens of bile. Bile cytology specimens
stained with Giemsa and PAS clearly showed the characteristic tropho-

zoites of Giardia lamblia, with multiple flagella and 2 nuclei.

Conclusion : Giardiasis is not frequently reported in Japan. However,
it should be noted that the number of infected elderly people in Japan
who have never traveled abroad is increasing. In this case reported
herein, the parasite was not observed in Papanicolaou-stained speci-
mens, because the sample came off during staining. However, we rou-
tinely perform Giemsa staining and PAS staining after air-drying the
specimens, which is associated with a lower likelihood of less cell
detachment and higher likelihood of retention of the characteristic mor-
phology. In order to avoid overlooking parasitic infections, it is desir-
able to use not only tissue biopsy but also cytology with well-designed
sample processing.
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A Fs & ORI 23 gl D —B) & & - 7=
HEAT - ARSI AR N 73 i 0D 1 14

M BTV 4% B2 Wi mE?
101 7 R =3 2
FRL TERKFRBIRD, [ e, W ek AR

Ak

BE L FEHEREIEO/NIIAEN TR L, TOBEEOR S5 RO IEMRBZH P HETH Y, M
Na2AR AR T A EE TH 5.

FEG] 70 5%, ME BEEZWCFEAR S DI T W72As, WETHER - M EAMT 237, AR rh R AL
W - MW AT b, JEERRRE O R T IR, ST BB O FL & 5 L AIE b s 4 &
oo 72hs, M OBUKE X ORI Z OFEIMIIEE T, o T Ty v~ F 2 & Ml ORI A
DS BRI 3B b 7z AR O K AREAR TSRS IRENIC X 0, /T iE N e & &

Wr 7z,

f&am - /DM ARE N U T I ILIE S OTEREZ R 2 L b H D, YR TOBMI #2545
bH oY, MEBEATOMBBEIZMO - hbEEILNE.

Key words : Uterine corpus, Cytology, Small cell neuroendocrine carcinoma, Ascites, Malignant spindle

cell tumor

1. #&

il

T E AT IE O /R AR N 230 (small cell neuroen-
docrine carcinoma : SCNEC) &, T EMIEEEDOK 0.3%
CIEEICENREBRTH LY. ZOENEOR X LETO
R, RWOIEMZSRANERGEIRE FHRUEICERE

Advanced small cell neuroendocrine carcinoma of the uterus sus-
pected from intraoperative cytology——A case report——

Sekiko TANEDAY, M. D., Toshiko KANAMURO?, C. T., J. S. C., Yuji
NONAMI?, C. T, J.S. C., Tomoko YAMAMOTOV, M. D., Tsutomu
TABATA?, M. D., Yoji NAGASHIMAY | M. D.

DDepartment of Surgical Pathology, 2 Department of Central Clinical
Laboratory, ¥Department of Obstetrics and Gynecology, Tokyo
Women's Medical University

i SCRIRIEERSE T 162-0054 B GUHRHTIE X HET 8 © 1 Wi
FERRFHREZWR AR T

AR 34 7 29 HEAT

AF3AE 11 A 17 HZ 3

TH 5. FH, bivbIUIEEEAY» S FE g5 b,
i K B X O BEIEZ 2338 W o —Bh & % - 72 SCNEC
D 1B 72DTHIET 5.

. fE 151

fE Bl 70 5%, Wik 04k 0pE. BEARREE - RIREEE BT
LI L.

BRI © MR % FIRICEEWRER 225 L2 25,
MRI i f§ b, RIS e A & LR R TR
B %23 % 53x65mm KOFEENER L, S R
KIMNIRE DGR, T EANE DB T 4RI NFHI A
Lol ZHROMBHAMTIE, CEAIZIEHEMAT,
NSE 184 ng/ml (IE# i 163 LLF) & CA125 54 U/ml (iE
W35 LLT) 2SEE AR L7z, AliRT o1& S ie s &
NILM (negative for intraepithelial lesion or malignancy),
W2 & M2 I FE O L T2 720 %EET
ERo7zds, BEETHATS N2 CTHRTY, 5
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Fig.1 Clinical imaging findings. Enhanced computed tomogra-
phy confirmed a mass (arrow) on the right side of the
uterine fundus with possible myometrial invasion. There
was fluid accumulation within the uterine cavity.

iﬁ# D AN ) R A B ) B &, BEREIRRE AT b
. TERPECREROEE R A LN (Fig. 1), BT
Eéa\i‘%ﬁ’l, WA E 2RO BR, KA YRR, S WRAS s 21
PEREEI B ASHEAT S 7=, BRERT R, SIKEE & R
JEHE R L O m O BKATED Sz, BB O R
MR TIL, BB IS L, B O RisEH
JalEE Ot REZ 2L Twi. —HT, MiPEks X OBEE
WA OIS Tl LR HEEMIEE 25 b 5 BT LT
Hotz. FHAMEHZEB VT SCNEC &S,

FAMIE, PWHIRMICH S 22 @8R E I o720 D0,
Witk 2 A TOMEMRA TIX, CA12539U/ml, NSE 111
ng/ml EHKREETH Y, T NKRY R+ AT T5F V#EE
ALGBINE 7z, vtk 5 H 121 CA125 23 U/ml, NSE 14.5
ng/ml EFHNALT L, HEFPBYL T2 LHBTcE 7
A%, AR NS best supportive care % 72 LILSAEE 13K T &
Tholz. #TH4HEBIZIZ CA12529U/ml, NSE 3 406 ng/
mlEEEEREL TS

Im. MEMRE

A G S TS 0 B ISR AR ORI R 2 T, ey
2, MRS M AT LRI B AR 7 U 7 RS O R A3 IS
LV AHNEREOLEI 2 K L TR b7z (Fig.
2a). B7 a=F 2 IHIERLIR, :iﬁﬁfﬁ%ﬁﬁbfw
7= (Fig. 2a inset). FEAMINEEE CIE, MMEERIC, BEX
k7D7%/%;%mTN@m@mwmiﬂ%#%ﬁﬁ
BB VIE— TR EGTEO TN 2 LR TERURBLIL, B
1 (positive) DZWiTH -7 (Fig.2b). N/C HidE <,

o ua<F v MigRaR T EmERICHEL (Fig. 2b
inset), MOMEIEPHED A 5Nz, PAS BUS THIKEE N
WS o 72

IV. RIEHERAT R

JE I FEFE O B HEALREARAR T, BB AIR A3
LT/ (Fig. 2c). EFEBIEDALEL, ’\5”1%73%5(%5
N2 H HEMEATRIE S N2, MO B AR
FLOFHM XSG R i 25 L < (Fig. 2d), EEOF;
SRS ©, 2 OTEZRED H 15 LEE DA R S i A
W, TN ARE 2 A RNIC T S .

TR TIE, TEAFIRIZ 65X 55 X 44 mm KDFFZEDSH
517z (Fig. 3a). MEESEIHIZIK HBFEENET, HilBE
EREWTERREICRE L Twiz (Fig. 3b). BRI %
<, T—f‘ AT III S 0 R ESRZE LR o 2. A
FRTIE, WA TR RMASH LS, N/C O FEWHEN
b2 C;;‘i'tﬁflﬁb"l‘z B3 5 HisEE O 5 IE AS eI A & K
RIZHA LTz (Fig. 3c). Biaaghn%£ < (10 <
/4005 8F), A% 7 1~ F » it salt and pepper BT, sk
iz e A LIz - 72 (Fig. 3d). T = 0T

&, AT T A& & M7= RGsETEANIE O EAE VAR IRAT iLAS
FUMRRESE S LCHIBRICBlgi s, B u~TF v oM
ROIR, TEIERGAHL S RO O N7z TSR G
HIREL, IRERED ASN228 RRG~OZEHIT%
Podz. SRR, KM, BIERAORBMIL, RRIVEW %
WL, MATHEOBEENIZE O REMNEDE 2 bz, Ek
AR, BEEAIZIE chromogranin A (Fig. 3c inset),
synaptophysin, CD56, cytokeratin (clone AE1/AE3 B X OF
CAM 5.2) 25FPET, ER»S—#kattTdh - 72, Ki-67 Bk
MM 80% TH -7z, LLEORAEMEBEFEMHT LD,
SCNEC (pT4NXM1, stage VB) & @Sz, Mok
UGS DRAEIEA BN h o 72,

V. £ =

LCPEA AR IS ORI 73R (X T F SIS BlgR &
N, Fer BRI AR MR . 5 PO oD e T e
WA LR =912, /IR AR N 23 (SCNEC) &
JHM N AR PN 436 (large cell neuroendocrine carcinoma :
LCNEC) (253 &5 A%, KF:1E SCNEC TH 52, 7
FIDEECHEAT L2 FIGO A7 =Y (A7 —YVIBLUN)
THREIN, ZNoEEEFNMIEEIEWY, F72,
RED X5 o MREI % & F 7 witiAl SCNEC T,
FIGO & MASHEAT L 720 (A7 —YMBLON) OEEG
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Fig.2 Cytological (a,b) and histological findings (c,d) of the tumor cells.

(a) Stamp cytology for peritoneal dissemination demonstrated spindle-shaped cells in solitary or loosely arranged clusters, with
preserved cell adhesion. Nuclei showed dense, fine granular chromatin (salt-and-pepper appearance : inset) (Papanicolaou stain-
ing ; %200, inset, X400).(b) Ascitic fluid cytology revealed small cells with scant cytoplasm arranged singly as well as in clusters.
The nuclei were hyperchromatic and oval, with finely granular chromatin (salt-and-pepper appearance : inset) (Papanicolaou
staining : % 200, inset, X 400). Both scale bars represent 50 um.(c) HE staining of intraoperative frozen sections prepared from
the peritoneal dissemination showed proliferation of spindle-shaped cells with scattered mitotic figures. (d) The salt-and-pepper
appearance of the nuclear chromatin and cell-to-cell adhesion were not clearly observed in the specimen (HE staining) . Scale bars

represent 50 um (c) and 10 um (d).

M, BREZA TOEFMIIERTHEICTFEIEL, T
WTOREYREPEE L FHRRFTHD EME ST
53,

SCNEC O##iizB v, MRZidMiks & it O EE %
i ZE 5D Tw5D. ZREZOMBSAREESD, Nl
TEHM v F U EEL N/CLOE LD TEVRME
W LEEROBIROER A SN, ZORAMEITW 5 v
bOO, EHO—HIIBEOMEIEHEZRT &), Fif
MR ERET2720THY, KEITHBHO—BE %>
7o BEIMIRLZE, BRI 2SRk oOWn 2 2 5 4 §
HT A UAFT T, B0 A w-HiE % B84 2 FiET,
— 12, WIATBWIAST X e dro 226, b BB & L

TIrbh b Z % v, MRIEEZ K L 7R E 2 5 7
0, HMREEAHEE TS, DALEERHil % 5 3 72 Lk i
HEHliASTTRE T, REOHEN LTV E S NLA, Mg
Ao MOESTIX, MEAIZEA LA LR, —))
T, MK ETEO 5 WIS IF LSRRI L 25 <, Mg
DMIEARERKE 7 0~ F 2 &% &6 THEHIK§ 5 2
Rnsd B,

ARENINFE AP L T 7272 ORISR - #H
FAPRIAST &9, v et S M7 IR AR O s AL kRS
EEREMIIERS B X OBUKMINERS A, REHIZEL > TRAID
IWHMAETH o 72, WATHBERDSNETH - 722 &
5, CEA, CA19-9, CA125 @132, SCC, NSE DNEH;
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a

Fig.3 Macroscopic (a,b) and microscopic features (c,d) of a tumor in the uterine corpus.
(a) The resected uterus had a large tumor with a pronounced necrotic tendency occupying the uterine cavity. (b) The cut-surface
(vertical axis) is shown. The surface in the dotted rectangle indicates the tumor lesion. The tumor cells were found to infiltrate the

muscle layer. No tumor lesions were found in the cervix. Scale bar represents 1 cm.(c) HE staining of the tumor lesion demon-

strated small malignant cells arranged in diffuse sheets, with necrosis and hemorrhage.(Inset) These malignant cells showed
positive immunohistochemical staining for chromogranin A (% 200).(d) The tumor consisted of oval or spindle-shaped cells with

a high nuclear/cytoplasmic ratio. The nuclei showed finely dispersed (salt-and-pepper appearance) chromatin. Nucleoli were

inconspicuous or absent (HE staining). Scale bars represent 100 um (c) and 10 um (d).

~— A —OWENTTHN, NSEX CAIZ5 D LEHLDH Y,
BER I3 AS e b LT 72, AR S T Tl O
SEAENLIE IS O FT WL T, #ERIRE & LT, NEC R4 Lo
W 3 2 ISR BRI 2, S P IE e T PSR
BAMEZR EBBT 5N, 20X 9 ZIRACENZEED S
SCNEC IZ# ) E e o 2Bl E LT, BB sfikiy)
BT, BRSHII L v B 5 SEINE M oo Ml B Al B o0 B2
HEMOHEIHEL L, T/, AL &I R
ML W2 ez b7, — T, FFICRBEIN
7N OFREIRIILGS & KRS T, W CRIILAH Ao

PR o T M ESRD bz, ERZh 20b
53 SCNEC OMEICE S Bh o 7z01%, HBLL 7-Hilade
BIZBWT, P NI A IE T AR, 2o
i R T B2 7 S E AR TR T A S B
N A D D 72D TH o 2. MR EIC L S
T, TR AEE R L, 8IS, BUE T oML
EFLBIR 7 W LRI % PR, BRI O A% 13 M A 18 1)
2L, BAMEELT A, WP RERTIE, HRESEZR
MR & A B R % P o 7B ES D 0, AL Z S
2ELHDY. WINRLHEAENE N/CLlbkol ke & b
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WM AEIASR T D, SO DRSS AIHMESE 2 57290,
ERAEL < %2 525, SCNEC O Z FIIROZT R,
AR EBbN S, F7z, MBI 5 5 AR OBEIR
R CoMNaGIE, FEEMOK L BE2MEL2 AT
LR OMIL TS 25, M1 NI R A IE T,
FSEIA I 2SR & B e MBI EE 2R L, B
MIERLINET, Ml ru~F v 208, HEEET
EHANBEEEAETIE, bIhIcs 3o @ uiiin
% b OREMIEOMIAVNEIN, &5 WIZHMEMEIZED 5
N, By a~F o L B2 wWNS i/ MED
29, WENORIEDREAEMEICRIT D4R S NP,
ABITIENEAK, REDHINERS & b1, Ml E o5 R
N TBY, Btz &ED 5L SCNEC 25 i & Bb
nz:.

72720, MM EOBEEMEICE L TiE, WIEHRAIEA
R FPICAFAET A0, HRRYI R 1S A & 2 458
ZAMBLZ e, BRAS YRR R b B 2 A L 72 R o
Rex2 L DR E SN TWBETY, ZoRELLIZ,
PRI DB 5 25 2 HNS VR 2 EE RIS 220 % & & A8
JEK & Z 2 55709, KRERTORIEDZKTIZLT L
DAL TIERL, HEPLETDHS.

RN I RE X, TR Rk Z L <, Bt
T O HiETE  CTHERMIELWERGE & 570, Bk
PE, FEEEEOHW A L WAL H 210, Z0zofFC
MBS IR LS, R 2t RAMBIEE LIS < W allkE
YRz, #EMRZR 2252 8T, BiRz4E
AR OISR E 2 5. T/, REZHNICIX
SRR AR N W~ — A — 7 E DFEHALIEIC 7
57280, MHEBWIREORERMLIIZMORE L HD 5 L&
AbN505, KHPANBPRO NP TEET 5 01E4T
L ES TR, —J, AL TMIC X 2 MM A 5
LNZWIEEIZE, MBZRAEDATOZHIZES5% R
BWHEDRH L. O X)) BGEITE, Rk X9 I
R ZO 72l RO & BBEPLETDH L. 25
2, WRETH UL, MBEZMIATOREREOEZRRD Z L
DERHEEZOLNS.

MiET oMM - MEREHI AT 297, MRS X ORI
VHWO—B &Ry, FEAE SCNEC &l sz 141
WZoWT, Milaifef e & HITEL L. SCNEC & il
DFEARRIEFE M OIS TR AE O BN 2., 1K
W o R EATN S BBz OFFEL & BRI 2 R T T REME DS D B
72, LDEELMBBIEEZIT) ZEPEETHS.

FH ORI RS FRRACIRERZ S ) FEA.

Abstract

Background : We report a case of small cell neuroendocrine cell car-
cinoma (SCNEC) of the uterine corpus in which intraoperative cytology
contributed to the diagnosis.

Case ' Imaging findings suggested uterine cancer ; however, preop-
erative histological diagnosis could not be made because of cervical
stenosis. Intraoperative frozen section diagnosis was malignant spindle-
cell tumor, based on the cell shape and presence of mitotic figures,
whereas intraoperative ascites and stamp cytology suggested neuroen-
docrine carcinoma, based on the salt-and-pepper pattern of the nuclear
chromatin with cell-to-cell adhesion. On the basis of the histological and
immunohistological findings, we made the final diagnosis of SCNEC.

Conclusion : Herein, we describe the cytologic features of SCNEC
and its differential diagnosis.
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HCOR I P 22 0D 2l e 5 | e 22
——EBE B L DA B B & D A

BEOBSBY O ik BRPY RK¥E mEY kE ka?
MR EY g A

PHRBRBES IR, W BRRMRAERY, W 4R

HURBSHRE s e LTk, O23v3=aay (75 R) 58, @ =auvpshi4i 8540, ®
HURIGS IR WEBHR AT A B I 4 ¥, OHIRBMRZ Xt A 53 A7 A, OFRVETIRCEN % 2055 5.
bbb 1997 EEN L= aa IR T A R4 v EWE L MERERNEHWCE . 2ofEmstc
&, ERTHEE S NS CRIEHERNEE oA 5T —%, & 5I\2 [favor benign 1 BPED W REMEATE W,
[borderline : BYE - BB F %2 |, [favor malignant : FEMEDWEEMED W] @ 3 DICHIGHH L 72, 2006
AEL 2018 4FIC R E R & S NP S N7ER (5387 ) @9 &, MEZH ClElusg & Bl S h -8 a
I%, favor benign 25N EM 11% & 22%, borderline Tl 50% & 26%, favor malignant TiZ 50% & 34% 7>
7o, ZOREPS, HIRBERET IMRZ B, it () WEO RENICHE T 2 MiEEyen 2
SEAGEE OB FERGIN I A 2D 5 E b b, x0T AEMFENTE (RERAZOM) R
Tt ER MBI T2 2 L THRIEZ LIFTuwl 2 EiifEsn s

Key words : Thyroid, Fine-needle aspiration, Reporting system, Follicular lesion, Review

L U &®IC

BAEO FURIREET OMTEE W Cl, BE AT & 22k
FHIRZIET— VTV Ay V¥ —FilhoTWwah, HRE
2BV B RIS 2 AMlEs B2 b0 k0 S HH
THHHHE LT, HFRBOMHZEHMEICL ) Za—TF
ZBRIDBEDIATZ B 2 &, SSICHUIRBED 90% U E % 5

Fine needle aspiration cytology of thyroid follicular lesions

—International trends and Japanese trials——

Kunio TORIYAY, M. D., Ryohei KATOHY, M. D., Takashi AMANO?,
M. T, Toshimichi FUJISAWA?, C. T, J. S. C., Megumi TAMURA?),
C.T,].S. C., Koichi ITO¥, M. D.

DDepartment of Pathology, 2 Department of Clinical Laboratory,
3Department of Surgery, Ito Hospital

aSCRURIEE R G T 150-8308 HUREREA XM ETT 4 D3 D6 ik
FRBEIRBLES ML Ik BT

A3 9 H 8 Hefd

441 H 6 HH

D2 AR DOBM I ROABEINTWL R L
MEFTONL. M7, IERMESOZENIIE L TiX,
AR HINGE D RIIEAZ L K THHBT H 2 LIS
NTE/z. 2F ), BRBEITR & RGN A S5 h
ADTHAH. O s, IEHEIEL O REMEZH A,
JEBE AR DG (AR B G, BUBRER) Of
B3N TWAELD, WHGHIIZEEIC X 2 EAERFAl & A
THoHIEPMBILER>TVA.

AETid, HARIZBT 2 RIS O #t ko2 %E
ZBL, TZIRNAVENEE SN BT B MRS o A
WZOWTHAN T 2 &5 5. ERIRZ DMLY
ZWOWREIEIZOWTHHE L T2 L Ed 5.

1. FUIRBRMMRES DM EHRK
H A D HURBGHIIEZ TH W 50T & 72tk & 45 BEIH

IZRIZL 7 (Table ). ##E (RE) AYHURBRZEAILS |
Nzt 722 A%, MR PERAED 2 <, I AR
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Table 1 Transition of reporting system for thyroid fine-needle aspiration cytology

Year

Reporting System for Cytology

1954
1996
1997
2008
2013
2015

Papanicolaou classification

Guidelines of the Papanicolaou Society of Cytopathology (GPSC)
Modified GPSC system in Ito Hospital

The Bethesda System for Reporting Thyroid Cytopathology (BSRTC)
The Guidelines of the Japan Thyroid Association 2013

General Rules for the Description of Thyroid Cancer (7™ edition)

Table 2 Papanicolaou classification (1954)

Classification Cytological Diagnosis

Class 1 Absence of atypical cells or abnormal cells

Class I Atypical cytology, but no evidence of malignancy

Class I Cytology suggestive of, but not conclusive for malignancy
Class IV Cytology strongly suggestive of malignancy

Class V Cytology conclusive for malignancy

Table3  Guidelines of the Papanicolaou Society of Cytopathology (GPSC), Modified GPSC system in Ito Hospital and the Guide-
lines of the Japan Thyroid Association 2013

Guidelines of the Papanicolaou Society of Modified GPSC system in The Guidelines of the Japan Thyroid
Cytopathology (GPSC) Ito Hospital Association 2013

Adequate/Inadequate Specimen Inadequate Inadequate

Benign non-neoplastic lesion Benign Normal or benign

Cellular follicular lesion

Undetermined malignant potential Undetermined malignant potential

1) Cellular follicular lesion Favor benign A group : Suspicious for follicular neoplasm

Favor hyperplastic
2) Follicular neoplasm

Favor benign

Favor malignant

Borderline A-1 : favor benign
Favor malignant A-2 : borderline
A-3 : favor malignant
B : Suspicious for non-follicular neoplasm

Hurthle cell neoplasm

Suspicious for malignancy Suspicious for malignancy

Malignant Malignant Malignant

THws N2 aay (75 R) pHEErHWwTW favor benign (RYEO W FEEATE ) & favor malignant (3
(Table2). T s=auwy (75 A) 5HIE, BIED K PO RMEAE V) OF Ty a VARIRTE LI LIZLE:
w2 olifdy) ZMIfaEHmE & LT, i ARHEIR ZLEHH. IO GPSC RS iz 14ERIC, FHE (5

DH 5T % L Dlg s M2k

RSN TV 225, i &) 1& GPSC % L 7zl Wit otz ERk L (i

AR Z ZO TBHETIER S Tuw v, ok, M Wik, ShEdkiEl LR MiRs 1o T &

N Mg DML ONT, WERLEP M EL, Mz Ty 7z (Table 3)?. § b b, GHEHEEIC BT SAlETHIEE T
PRI 5 REEOHE (Sox=aay (75 R) 77 (&, T#RINEE ] %7 3 — % favor benign (RPED W HE
B) OAheLY, —AEATHESHRPEMEL TERT PEASE ), borderline (RAE - EEDBEHINZE), favor

X5 L9 kot

malignant GEMEOWEELED =) 123 DML Tw»

Z ARBHUE R OWT, 1996 SRR E D/ 8= aa s 5. 2013 4RI HIAT S M7 HUIRBRAS BT R 3BT 4 BT 4
A, SHETIZZWHIRBMIIEE IS L L 72vs=aa Y > (RIS M) Cid, HURIRRSET 1209 2 2R e 5 |

W& A4 F5 4~ (Guidelines of the Papanicolaou Society JaizoZWi A 7 3 — ORI DS 7212 ATb vz, ZoHIR
of Cytopathology : LL'F GPSC) #3§% L 7= (Table3)V. & PAE HIR N BT A4 K94 i3, GPSC ##A& L LT,

D GPSC Die b R & 45U, IHSMEIES; & 20§ 2 B CHICHEZMRA T2 EThH D, BARBIZIE [ 555 A5
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Table4 The Bethesda System for Reporting Thyroid Cytopathology (BSRTC) and General Rules for the
Description of Thyroid Cancer in Japan (7% edition)

The Bethesda System for Reporting Thyroid

Cytopathology (BSRTC)

General Rules for the Description of Thyroid
Cancer (7 edition)

Inadequate or unsatisfactory Inadequate
Cyst fluid
Benign Benign

Atypia of undetermined significance (AUS) or
follicular lesion of undetermined significance (FLUS)

Undetermined significance

Follicular neoplasia or suspicious for a follicular neoplasm

Follicular neoplasm

Suspicious for malignancy

Suspicious for malignancy

Malignant

Malignant

hra)—%, AR QERUEE EEDNS) L B (K
fatkEg AN st s) O 2 BT, SHICABEIIR
TEOWRETEA I (AL HE), Bk - EVEoBRHNE (A2
i), BMEoOWRRENE Y (A3H) D3RI TIT TS
(Table 3)%.

—7, 2007 42 A Y —F ¥ FIHNXE A ST, KEHEITTE
B3 ot U 7z HUIRDREE RIS 5 i 2l 7 > 7 7 L > A
PATbi, FOREEZD LITLT, 2008 4, HURBEHILRE
N+t 2 ¥ A5 . (The Bethesda System for Reporting
Thyroid Cytopathology : BSRTC) #3%§# & 117z (Table
4)Y. Z® BSRTC O EE % 1%, T TOHEBIKE*
(AW & [N PEIES; - MR PEEEBE ] @ 2 D125
J722 LT, RS TIERVEIESS - et B ] o T
I =M SR ERIIRE V. Thbh, H#ELOE
W] (P 2 VITHEBIZ) LT kol vz 2.
Z @ BSRTC 77 BIEKETER SN2 b D TH 575, EEE
MICHEHE L 20 B 081 L A SNE L DEITHRH SN TW 5.

AIRTIE, 2005 4EITFETF) S 7z HURBRE IR B 6
T, "z auavony s A5EIRbLHERGE L
T, [IEFEHHWIEEMEL THNHNE] DEEoSE- ], [
Pl v RREPSTRH I Nz, 20k, HFIRBYEEER
BFEE 7 (2015) Tid, Hijko> BSRTC 778z AR L L
TeERRRICHET A2 Ll o 72 B, ZOHIREE
BB TIX, Hic T#I] o757 39 =5
ENTWS (Table4)?. 7k, HFUARBHEIHRWCHAICB T
LA G BIEDOE SR TO BRI N TV .

1. FRRREARRES TOBRIMERE (BE) DK
HALE SRS o BUEPERZ I, & U TSI ORE

TEFR & M I & Bl S 5 2 & TAT ) (RIS AL
W), —75, WOwE SR SIS B IESE (8 i, T

1L Ml 2 DE#s 7 © 5L T 5 RN IEE 72 &) T,
JEGRRE ORI Z L THEBBT LI MO TE
72, 2F 0, BREENITR & BIRRICTREESASNE DT
5. FIRIEOUENLPERES; b oo N EE; & FERT, ##
TR M SRR C R A e T 5 2 LIk L Sh,
TEVE IR BRI AR 70 v L IR R O A 4 L ARAE 3
5. $hbb, M OMIEZE K b WL I E VW)
EDBHNICRS>TWA, LALEYS, 2ok hFEEL
PR L 729 2T, WRTIES I C oMk 2 O Gl O 47
JAICER L=DA 1996 4D 8= aasigiHh (4 K5
4 ¥ (GPSC) 77¥{T® %9 (Table3). GPSC 77 ¥ T
cellular follicular lesion (& MRl JERERZ) % [cellular
follicular lesion (& ME I8N %) | & [follicular neoplasm
(MR ERESS) | (240 F, Ri#& i [favor hyperplastic (i1
DT FEVEDTE ) | 2wy LI [adenomatous nodule (J5E
Befifi) ] onF ez #IRT 5. —Fh, HEHEIIOVWTIA
7% g T [favor benign (EPEDWREMEAE W) | & [favor
malignant CEPEOWREMEATE ) | IS T 5 2 &8
T&2V. Fwiziud, EREEEO REERCHET 2%
Wz L vwd oo, EEEOWEEEICOWTIZERTE %
LW VGBERLIZLDTHS.

RIFTIE, WEREIZE R A GRS a2 oA HIE
BT AL, HEESY, LH SO, Hil ST, RIO5Y),
KXo TRIRENTVE., WTFhoBEITh, EiEoh
WA WA RE CTH 5 Z EAVRIRE N T WD,

IV. fREEREE TOER) A

R BE T ld GPSC O ERRIA FEICE S 535 H
L, B EHENEEDH 7 T —Dh T, [favor benign (B
PO FEMEASE ) |, [borderline (R4 - BB FIRZ) |,
[favor malignant CGEVEOWHEMEDSE V) | 12500 TRtk s
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Fig. 1 Undetermined malignant potential : Favor benign
A cell cluster is composed of epithelial cells having hyper-
chromatic round nuclei. Cellular crowding and overlap-
ping are conspicuous, and most of the follicular cells are
larger than normal (Papanicolaou staining, x 200).

Fig.2 Undetermined malignant potential : Favor malignant
A cell cluster is composed of epithelial cells having rather
scant cytoplasm and round hyperchromatic nuclei. Cellu-
lar crowding and overlapping are conspicuous, and most of
the follicular cells are usually larger than normal (Papani-
colaou staining, % 200).

Table 5 Relationship between FNA cytology according to Modified GPSC
system in Ito Hospital and histological diagnosis after operation in

2006 and 2018
2006
Histologic Diagnosis Favor benign Borderline Favor malignant
after operation n=>54 n=10 n=20
Adenomatous goiter 17% 20% 15%
Follicular adenoma 67% 30% 25%
Follicular carcinoma 11% 50% 50%
Others 6% 0% 10%
2018
Histologic Diagnosis Favor benign Borderline Favor malignant
after operation n=_87 n=129 n=2_87
Adenomatous goiter 30% 27% 16%
Follicular adenoma 47% 45% 41%
Follicular carcinoma 22% 26% 34%
Others 1% 1% 9%

5z El2 L7z (Fig. 1, 2). ZOHERRZ 72wk
2B B 2006 4E & 2018 412 BT BRI SRS MR &
MBEAARZ W & OBtRZ R L7z (Table5). 2006 412225
W | MM 5 C g N kR 355 A5 HE 5 S T Tl S 7z 84 B1S
BWT, ThZhoh 53 —CHitkICEE 8k &
WS NIIERI OEIS % A B &, favor benign Tl 11%,
borderline Tl 50%, favor malignant TlZ 50% T& - 7-.
2018 4E ® 303 B TOMF TIX, favor benign Tl 22%,
borderline Tl 26%, favor malignant TlZ 34% T&H - 7-.
CORFEALIRY TIE, 2006 12T 2018 45Tl

favor malignant & MIFZFZ W S M7= REBIC, FEBHICIERE
PZolzb DDOEEN0%H MBI T LTLES /2. —
i, B - BSR4 TH 5 borderline (2 B1F A EN
FOEEIL, 2006 F2350% 725 72D 2%} LT 2018 4E Tl
#215 (26%) AT L, favor benign TlE 11% 25 22%
WML TWwWa., Thbb, 2006 HFI2H~T 2018 4Tl
IENHE DB W= 1Z, favor benign THIMIL, borderline 72\
L iZ favor malignant Tl 2018 S TIHMEF LT 5. 2

DML 2 b OPEIAHTH 575, MlaSitds (R
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2018 4ETUE, JEBIELAS 3 ik < W23 2 T, SEBIEIE
WCEDBWRRORT 2 EDOMREDEZEZON L. WIS
%, borderline & favor malignant Tl IENIIE DB
ETHFENEDRL, FNHITHAT favor benign TidH
SPAERE o7 L IZEELREER 5.

VMR 22\ ek 3 2 W RN 38 o A PR B3 5 #
FHE, MBS, FISD, AOLYIX - THRIMINT
W5, WENOME TS, HUIRBREN LR O i
2B 2 RENHEOREE BRI L TWEb00, H
AREOTREEICOVWTERL SN TV,

V. ¥ & &

FTH (BR) 3, AARTHROICHIRIRZERIL S s % &
AL, INFTEXTb7)HIRIROMBZHNICHEFH LT
X7, oM, WKZWEIMEIZEEL, 4HTIIw
COPDRL ZHMERABIRTEL L)k >T0 5.
ZOHT, NbeRFGHIITITER L 72 [H IR IR
B DA BRI HRDOOH L L H 7. ToXE
AFHETIE, [IENVENESS | oA 7 T — % N S &
72O E R E 2 b s, L Lans, HEHERF
iVl T, AFTIE, SN2 auyiHs
A NI A 22y Liib ikt & 2 Ja ik g 55 o Bk
JERHI DA REMGEL, DR LEITDO W T O IR EZ B~
T& RkmC, BEANT 7u—FI2nz, 514w
FH RO LIRS T2 7% E 2 Madbe b L s &
WY ANLZETEZORELZ LTS Z EAifFsn 5.

ARFSCHE LT, BR 3R & RIS L 7%

Abstract

At present, five different reporting systems for fine-needle aspiration
(FNA) cytology are available in Japan : The “Papanicolaou (class)
classification” ; the “Guidelines of the Papanicolaou Society of Cytopa-
thology” (GPSC) ; “The Guidelines of the Japan Thyroid Associa-
tion” ; “The Bethesda System for Reporting Thyroid Cytopathology

(BSRTC)"; and “General Rules for the Description of Thyroid Cancer”.
In 1997, we decided to employ a Modified GPSC system in Ito Hospital
for thyroid FNA specimens, in which the “Uncertain malignant poten-
tial” category was subclassified into favor benign, borderline, and favor
malignant. Postoperative histological examination in 2006 and 2018
revealed a 11% and 22% risk of malignancy in the favor benign cate-
gory, 50% and 26% in the borderline category, and 50% and 34% in
the favor malignant category, respectively. Our subclassification system
may prove probabilistically useful, at least to some extent, for differenti-
ating between benign and malignant follicular lesions in thyroid FNA
specimens. The diagnostic accuracy could be enhanced by the addition

of different approaches such as molecular and genomic examinations.
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Differential diagnosis of follicular thyroid lesions and management of
non-invasive follicular thyroid neoplasms with papillary-like nuclear fea-
tures

Miyoko HIGUCHI, C. T, L. A. C.

Department of Diagnostic Pathology and Cytology, Kuma Hospital
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Fig. 1

Adenomatous nodule. Abundant colloid (a : Papanicolaou
staining, %X 20) and foamy histiocytes (b : Papanicolaou
staining, % 20) are seen in the background. The follicular
cells have paravacuolar granules in the cytoplasm (c :
Papanicolaou staining, % 100).

Fig.2 Follicular neoplasm. Neither colloid nor foamy histiocytes
are seen. Microfollicular clusters composed of monoto-
nous follicular cells are seen (Papanicolaou staining, x 40).

WA, T ARG 05 0 D8 M PR IR 455 70> 0 [X ) 5 i L v
BTHY, HROEFRIIDH W], Ea Xy PLTWA,

. JERERRAE &BATTE
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LNRWGAICEBIREE SN, L7225->7T, il
TERBICCUsReRE, M E XHTAH 2 LIETERNE S
NTHBY, MBZHEEMNRCTRIERIRIE & B2 U L
TN RS & v ) B 7 ) =S s Tn 512,
LAL, $EXOORETIE, HEREBIC QR HEET
ELRABENICHLDT, AT 5.

1. BERBEICRELZE T 5/ EE

FAEMICE LT, NSRS 5 WIZTRE S22
W3 2/NEHiD D 5854 (Fig. 3a, b), TRENOMEH%
BB A, FLT, ZaAre b Il oM g
Zal, 20, MREEEM L Cwiud (Fig. 3c, d),
MA BN B IBIRAE & £ 9 IR N 2% <RIBS B9,

2. EPMEERS DIRE

Nodule in nodule Jk (Fig. 4a, b), & %\ (% nodule from
nodule AROBEWFT R 2R TR LT, £hEhoE
G %l 2 g L 72 R, el kIR & AR b o Mg At
BEINL Db (Fig.de, d). DX LIEHITIE
MR PENES: 2 e T & L TR LR~ ORBAT A H iz
LR TES.

3. H&EBREDFE

TR OB ENH Y (Fig. ba, b), TOJEFE
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Thyroid

Fig. 3  Follicular carcinoma® with satellite nodule® (a : ultrasound image, b : macroscopic findings). The cytological findings of both
the aspirated specimens from the main (c : Papanicolaou staining, X40) and satellite nodules (d : Papanicolaou staining, X 40)
are similar, and are consistent with the features of a follicular neoplasm.

RIHEE D720 ICHIRBERZ 27 bh b 2 2% % (Fig.

5¢). £ O RANENIEES; T 0, g OMILGg & IV. BR/EZ%E D MAErm R

ML T2 (Fig.5d) %5, AWM & Hkr s

5. BUMETH BB T LI LD D720, NS THEFE M TG L ZW§ 5 2 &3 TE RS, iz
BTHLWHEND D D10,

56 ML BT w9y SN T B, SRR/ IR,
KOS, BE2MIgE, B2 o~Froiis, KA
¥, GRIRECEY, ISZHAENE 2 EHEIHEIZ A S e § Wi



186

Thyroid #

Fig.4 Follicular carcinoma* with a poorly differentiated component™ (a : ultrasound image, b : macroscopic findings). The cytological

findings of # and ¥ are consistent with the features of a follicular neoplasm (c : Papanicolaou staining, x 20) and poorly differen-

tiated carcinoma (d : Papanicolaou staining, x 20), respectively.

WTHhsHERRLENTVBI R 513 JENE O
PEDSE WA R E LT, OFWIEREE (Fig. 6a), @7
PRI/ INERUIRESEASE I D 50% DL L (Fig. 6b), G®FIR4E
B (Fig. 6c), OB K E S Eko 2 #5LL E (Fig. 6d),

®WEGettE s u~F >~ (Fig.6e) ®52% %724, &

SOXFRE 1 MELTEOERIZH L2 5E O
DHAFEIL, 0515.1%, 11132.0%, 2/560.9%, 3 142.9%,

4 15625%, 55 100% ThHolz. ZORERENIS, 2 UL
ISR O ZERE L, B - HEH I OYIER % 3R
LTwb (Fig.7). HIRIRFEEHIERNZHRI A F T4~
2013 OMEMA T, WREEREE=>0%Th 7T
)—, 2%, RHEoWEEsEY, B - EEoBRRE
%, EROWREESE, CHEINTWAY, Z oW
FEIE, HR RS P95 BE C B B BRI e R 9 Bl o
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Fig. 5 Follicular carcinoma with bone metastasis. Biopsy of an osteolytic lesion (a t : MRI showing the metastatic lesion) from the right
iliac bone reveals features suggestive of a follicular carcinoma (b : H&E staining, % 4). Cytology from a nodule (c : ultrasound
image) of the thyroid reveals features consistent with a follicular neoplasm (d : Papanicolaou staining, x 40).

T =D VTER I N TV 525, HEARBSES D4 7 v
— I 2 HEBE T, COMSEHERMT S LIdEL VD
Lz,

V. ERMES &BREILEE DR
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AR v T, BoiE, NI EE ALK, 53
¥, 2, BEERET, IRHOFRBHL A THNR
(FRLEE & LU (Fig. 8a), ZNH DA%, Bid—HiZ
WAL, 7 a=F Y HERAR T H TN EES; & 5 % (Fig.
8b). 7272, AMRRAEHIC FLBREESE N & — ¥ HEAET U,
IR FLIERE 1213 % 5 WO T, Ml T Il AL
FWOBWETE WL, f)RETERY. T/, FLEUE
DT RSEEEETH 5 56513, LUF 228X % NIFTP O W] fig

MzZET 5.

VI. NIFTP O#ffa2

1. NIFTP OEEHE

NIFTP O EBE&IE, 2017 4FICYET & vz WHO 53558
ABUTIZ LD THRA SN, DIENEIREMEM, sar, %
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1, OBAVENESS B 5 \IEBE T 2 IE5, @uERe ki
8% — > (FLEEIRBEANIE 1% DVT), @F %N - 2K - Bk
NG — VS NEEED 30% LT, @AFREOEA 2T 2~3, B
BER, ) voNERE, MR, Rk, HEI5E, B
2 (RILK 10 BB 3L L) & Eh 7w, Th H1819),
RAS #{z R 20k I & S22, Zo#, NIFTP i
B THRBEAIIR° BRAF #An T ARBIDHRE S, Sk
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Fig. 6 Cytological findings suggestive of follicular carcinoma : Dense follicles (a : Papanicolaou staining, % 20) : three-dimensional
microfollicle (b : Papanicolaou staining, % 40) ; trabecular pattern (c : Papanicolaou staining, % 40) ; enlarged nuclei (d : Papa-

nicolaou staining, X 100) : hyperchromasia (e : Papanicolaou staining, % 100).

BIE (AoFLERMEMIZA SN2V, RO AT
3OYAIE, BOITHREEITV, FLECRIEIE e B B0 A%
LOVOERHERT AL, TRTCOPREIMBEINLZ L,

RAS WAL OHE TR, 72 & 21X BRAFY™E, RET/PTC,
TERT % £ Mt S Uie ) 457 S L7220,
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Follicular neoplasm

*  Dense follicles

*  Three-dimensional microfollicle
+  Trabecular pattern

+  Enlarged nuclei

*  Hyperchromasia

(—orl) (=z2)

* Metastatic lesion

*  Malignancy suggestive
on sonography

*  Hyperthyroglobulinemia
=3.0cm in size

+  Enlargement during
follow up

|

(=) (+)
} |

Follow up

Lobectomy for diagnosis

Fig.7 Diagnostic algorithm for follicular neo-
plasms proposed by Higuchi et al.¥.

2. NERALYRTFLICH T BBHEEDHRET
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BB OAIRE I Nz, 2F ), NIFTP % <
BHOBWEZWI L EWE ) ICER LB WEtEL 5T
W5, fER, NIFTP X, FLEEOBHTROREIC L) B3
A, JEMOEESE, EMEORWZR SIS NL I LIk
52,

3. NIFTP O#EBarr R

NIFTP (28l i s & Itk 8 & — > 2R3 FLEE O
R M R AR, MR EE T, vy M ko
INEIEIR S & — 2 B R T AR OMBLES (Fig. 9a) 34
55218220 FUGHHE OALFT WAI B T, HoZLTIRE
Fl, ZREMN, BRI E AR, Rk, jaikmiie 7z
ks onhnhk, FTNTHLH. 0F 0, FHOBITH
H3EE K T USRS, BIRE e O X RLEE, ok
ANIFTP TH Y, TOMIE I E DO THEKRTH L. 4
DI BN IE & NIFTP offifafg % bk L, BEE (Fig.

Fig. 8 The tumor cell nuclei in the papillary carcinoma with a fol-
licular pattern are oval, lobulated, or irregular. The pres-
ence of intranuclear cytoplasmic inclusions is strongly
indicative of a papillary carcinoma (a : Papanicolaou stain-
ing, %100). The nuclei of the follicular neoplasm are
round in shape (b : Papanicolaou staining, % 100).

9h), o (Fig.9c), ~V X v MR (Fig.9d) 7% &8
NIFTPIZBWTAHEICABNS Z & #5292 L7z (Table
D®. AV Ay MRBEINERO RN B 2B RM
ELTHEIgEI N, 2o MBUHE XML D 6.2%,
NIFTP @ 77.0% T, W& OEAINHFICEHTHL EEZ S
nr:.

4. MBEZICHITB NIFTP DA > I87 b

WK T NIFTP O #EE X FLEE O 20~25% & iy S
TW5Y, 205 OEFIPEE, SRS iz7z0, Kk
EHOBRIEIIERNIIRT T2 2 LIk o7, XERSY
VAT AE 2T X AUE, EEAY, JEEEEL, EEo
B, EMEoL£H T I) —0ENOERIEIX, FhEh,
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Fig. 9  Cytology of a non-invasive follicular thyroid neoplasm with papillary-like nuclear features (NIFTP) : Follicular arrangement (a :

Papanicolaou staining, X 40) ; nuclear overlapping (b : Papanicolaou staining, X 100) ; nuclear groove (c : Papanicolaou staining,

% 100) ; helmet-like nuclei (d : Papanicolaou staining, X 100).

Table 1  Cytological findings of follicular adenoma and non-invasive follicular thyroid
neoplasm with papillary-like nuclear features (NIFTP)

Follicular adenoma

NIFTP* p value

Follicular size Small 28 (28.9%)
Medium 47 (48.5%)
Large 22 (22.7%)
Follicular architecture Flat 77 (79.4%)
3-dimensional 20 (20.6%)
Helmet-like nuclei 6 (6.2%)
Nuclear overlapping 3 (3.1%)
Irregularly shaped nuclei 5 (5.2%)
Nuclear groove 4 (4.1%)
Nuclear chromatin Fine granular 16 (16.5%)
Nuclear enlargement 41 (42.3%)
Anisonucleosis 6 (6.2%)

56
36

8
45

74
15

(56.0%) p<0.01
(36.0%) p=0.0848
(80%) p<0.01

(45.0%) p<0.01
(55.0%) p<0.01
(77.0%) p<0.01
(76.0%) p<0.01
(77.0%) p<0.01
(73.0%) p<0.01
(71.0%) p<0.01
(74.0%) p<0.01
(15.0%) p=0.0634

*NIFTP : non-invasive follicular thyroid neoplasm with papillary-like nuclear features
(adapted from Higuchi 20212)
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DY VKT Y b SR PRSI CRELENETH 2.

Abstract

Follicular thyroid lesions include adenomatous goiter, follicular neo-
plasms, and the follicular variant of papillary carcinoma. It is often diffi-
cult to differentiate among these lesions. Recently, a new disease entity,
non-invasive follicular thyroid neoplasm with papillary-like nuclear fea-
tures (NIFTP), has been proposed for neoplasms that were previously
diagnosed as non-invasive encapsulated follicular variant of papillary
carcinoma. The Bethesda system has since changed the diagnostic cri-
teria for follicular neoplasms. This article describes the cytological dif-
ferential diagnosis among the various subtypes of follicular neoplasms
and the challenges in the diagnosis of NIFTP, to improve the under-

standing and diagnosis of follicular lesions.

X

1) HAENGWAFES - HARRIRBUR 2, . HUIRIE I
B GE 8D . SEHIR, ®E 2019.

2) Al S. Z., Cibas, E. S. The Bethesda System for Reporting Thy-
roid Cytopathology : Definitions, Criteria and Explanatory
Notes (Second Edition). Springer, New York, 2018.

3)

4

fy

5

N2

6

il

7

~

8

=

9

=

10

=

11)

12)

13)

14)

15)

16)

17)

18)

BB, BN R, MR - 32 RPN
W OMNZ—Z B O BUIR & M08 —. B EGH T e
2010 ; 49 : 48-54.

FBIVBHET-, B, 4 RHH] - 132 FURIRMINE 208
FatEIRZE 12 B B 7V T ) X 4 Lt oRE. o
ML 23 RE 2014 5 53 : 264-270.

Kakudo, K., Kameyama, K., Hirokawa, M., et al. Subclassifica-
tion of follicular neoplasms recommended by the Japan thyroid
association reporting system of thyroid cytology. Int ]
Endocrinol 2015 ; 2015 : 938305. doi : 10.1155/2015/938305.
Epub 2015 Feb 4.

Suzuki, A., Hirokawa, M., Higuchi, M., et al. Differentiating
between benign follicular nodules and follicular neoplasms in
thyroid liquid-based cytology preparations. Diagn Cytopathol
2016 ; 44 : 659-664.

Lloyd, R. V., Osamura, R. Y., Kl6pel, G., et al. WHO classification
of Tumours of Endocrine Organs, 4th ed. IARC Press, Lyon,
2017.

BN R, SiARR3E, MBI - 132 AR S C& i
TREZ NG & E P I HLIRIRAR SRS 2017 ;34 ¢ 81-87.
Kobayashi, K., Hirokawa, M., Yabuta, T., et al. Tumor protrusion
with intensive blood signals on ultrasonography is a strongly
suggestive finding of follicular thyroid carcinoma. Med Ultrason
2016 ; 18 : 25-29.

Kalra, R., Pawar, R., Hasija, S., et al. Frontal bone metastasis from
an occult follicular thyroid carcinoma : Diagnosed by FNAC. J
Cytol 2017 ; 34 : 59-61.

Deshpande, V., Kapila, K., Sai, K. S., et al. Follicular neoplasms of
the thyroid. Decision tree approach using morphologic and
morphometric parameters. Acta Cytol 1997 ; 41 : 369-376.
Nagashima, T., Suzuki, M., Oshida, M., et al. Morphometry in
the cytologic evaluation of thyroid follicular lesions. Cancer
1998 ; 84 : 115-118.

Kirillov, V., Emeliyanova, O. Differential diagnosis of follicular
cancer and follicular adenoma using an expert system based on
a set of qualitative signs of cell atypia. Anal Quant Cytol Histol
2011 ; 33 : 253-264.

Maruta, J., Hashimoto, H., Suehisa, Y., et al. Improving the diag-
nostic accuracy of thyroid follicular neoplasms : cytological fea-
tures in fine-needle aspiration cytology. Diagn Cytopathol
2011 ; 39 : 28-34.

Kirillov, V., Emeliyanova, O. Differential diagnosis of follicular
tumor by expert systems based on a set of quantitative features
of thyrocyte nuclei and aggregates. Anal Quant Cytol Histol
2012 ; 34 : 86-95.

HAR IR A 2, f. PRSI BT F 4~
2013, MEYLE, M, 2013.

HEEERIE, OGS, PRI - 1. HURBRIENVEIE S O
WAL e & B WORG BE, PR BE T OGS, H BRI &R
2010 ; 49 : 42-47.

Hirokawa, M., Higuchi, M., Suzuki, A., et al. A. Non-invasive fol-
licular thyroid neoplasm with papillary-like nuclear features : a



192

H AR AR AT 2 2 MRS

19

20

21

22

23

=

=

)

)

N

single-institutional experience in Japan. Endocr J 2017 ; 64 :
1149-1155.

Hirokawa, M., Higuchi, M., Suzuki, A., et al. A. Prevalence and
diagnostic significance of non-invasive follicular thyroid neo-
plasm with papillary-like nuclear features among tumors previ-
ously diagnosed as follicular adenoma : a single-institutional
study in Japan. Endocr J 2020 ; 67 : 1071-1075.

Nikiforov, Y. E., Seethala, R. R., Tallini, G., et al. Nomenclature
Revision for Encapsulated Follicular Variant of Papillary Thy-
roid Carcinoma : A Paradigm Shift to Reduce Overtreatment of
Indolent Tumors. JAMA Oncol 2016 ; 2 : 1023-1029.

Alves, V. A. F,, Kakudo, K., LiVolsi, V., et al. Non-invasive Follicu-
lar Thyroid Neoplasm With Papillary-Like Nuclear Features
(NIFTP) : Achieving Better Agreement By Refining Diagnostic
Criteria. Clinics (Sao Paulo) 2018 ; 73 : e576.

Ali, S. Z., Cibas, E. S. The Bethesda System for Reporting Thy-
roid Cytopathology : Definitions, Criteria and Explanatory
Notes. Springer, New York, 2010.

Higuchi, M., Hirokawa, M., Kanematsu, R., et al. Impact of the
modification of the diagnostic criteria in the 2017 Bethesda Sys-

24

25

26

27

28

fuy

N

il

—

=

tem for Reporting Thyroid Cytopathology : a report of a single
institution in Japan. Endocr J 2018 ; 65 : 1193-1198.
Koshikawa, T., Fujita, N., Ueda, N., et al. Important cytological
findings for distinction between follicular variant and conven-
tional papillary thyroid carcinoma, including non-invasive follic-
ular thyroid tumors with papillary-like nuclear features. Endocr
J 2019 ; 66 : 475-483.

TR, BRI R, =N B
N V4 B %5 —NIFTP & #1012 —.
Suppl. 1 : 113.

Cibas, E. S., Ali, S. Z. The Bethesda System for Reporting Thy-
roid Cytopathology. Thyroid 2009 ; 19 : 1159-1165.

Bychkov, A., Hirokawa, M., Jung, C. K,, et al. Low Rate of Non-
invasive Follicular Thyroid Neoplasm with Papillary-Like
Nuclear Features in Asian Practice. Thyroid 2017 ; 27 : 983-
984.

Ibrahim, A. A., Wu, H. H., Am, J. Fine-Needle Aspiration Cytol-
ogy of Non-invasive Follicular Variant of Papillary Thyroid Car-

HURBHIEZ 2 B 208
H e 25 58 20215 60 :

cinoma Is Cytomorphologically Distinct From the Invasive
Counterpart. Clin Pathol 2016 ; 146 : 373-377.




J. Jpn. Soc. Clin. Cytol. 2022 ; 61(3) : 193~199. j 193

4

B £

FRARITRZE RS HIRAAEA 1S d6 F B e fifia (b = e oA T

A BR
I3 BE A L W R

FARBRZE R D RS (3 s BE R IR RS Wi 723, TERE720) TUHIWT 258 LV IEBI2S L
D) HOW L ORI RIEMILLZ Gt (immunocytochemistry : ICC) 2SI TH 5.

ICC DFMUIIEARMN SRR Gef & B2 2S, PUEIRISIRIIMEI T RECTH L. HERITITMLZ
AR DREE 2 P L 72 WO OB L, AR R A~ O G S BOG & R R I B O EIE, Bk IS
EH LR TVWOTHEEILETH 5.

ICC 78 AV OBEARVERN I MR 5, liquid-based cytology (LBC) #:, wn7 0y 7k &Ehd 5.
LBCIERIAS oM ITAF T & 258, FRIREIC LBC Mk Z HE T 2L EV D 5.

FUIRBEMIIERS IS BT 2 ICC @ B, WARBRIES: O iz &, HARBR HRIES; & IE DRt R IEEs o 8
ANCRH S NG, BB IIEBERE, WA LZRES, SRRFLEE A%, & SRR G,  HRBR
HURBRBRNE, =RENEENS.

ICC DRI 2 iE H I JZ D, HRBHRZOZBHBEIZ S22 EPHREENG. FHICZOFRICL-
THRRIAHO SR 22 DA, BEIICERTRETH 5.
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FURBR RIS RIS (ks BE e AT AT EE e 72708, T RE 72 1.
G TIRE R 2 L VRIS LIELISTFEST 5. 2DH)HD
W OMITITEMI b4 (immunocytochemistry :
ICC) "EHTH Y, HARBEMINEE M Mo s T
HEREAY VAT HIIBWTHHIRENTVBY, KE

T, HURBEMIIRZIC B 5 ICCOHEMEE Yy b7+ —
WAZOWTHRET 5.

LmpE

ICC X FEARM I S MMk L 22 448 (immunohistochemis-
try : THC) & MO FNATHA T FEZZAS, PUFRIG LI X
FEPVLETH L. BARBOLDICHEN Y A7 S5
F=) VEEERZY, MEZERTITbhE TV a—
WV X BKEEE O 72 D ICHUREORFES BIfF 2 0T, —
B ISP RRIE LI I T b T w272, YkeT
F T RTOHNPE & —EROMIBIE - MR LT
FSWEULEL (pH6 - 100T - 10 4) Z1T7o TWw 53, FEED
FEBICERT 2 E1Z, PURBRIG LI O M % K i TR

Usefulness of immunocytochemistry in thyroid fine-needle aspiration

LTBLIRETHD.
cytology L
Ayana SUZUKI, C. T, C. E L A. C. 2. i
Department of Diagnostic Pathology and Cytology, Kuma Hospital ICC DYtttk % 5l 3 5 BR2id, AR OS5 % P

SO SR e T 650-0011 #T R RX FIIFE 8 D 2D 35
IH“ Feims B iRl SRR
SH34E 7 H 29 0T
ASM34E 9 H 17 H2H

LR 2T50ENH 5. MBESEARATRIESaH
4 R EOWFEGRT A ara7) Ik G2 Rd
(Fig. 1a). Z o4, BEHEMRSY A oz 7y Ykl



194

Fig.1 a: Papillary carcinoma. The positive reaction of the background components makes it difficult to discriminate the positive reac-
tion of the tumor cells (thyroglobulin, x20).b : Parathyroid adenoma. The antibodies do not penetrate the cluster, resulting in a
false-negative result (chromogranin A, X 10). ¢ : Follicular adenoma. The nuclei in the strongly positive cytoplasm look as if they
are positively stained (thyroglobulin, % 60). d : Immunostaining for GATA-3 shows nuclear positivity in the parathyroid cells (left)
and the cytoplasmic reactivity in the foamy histiocytes is a false positive result (right) (GATA-3, X 60).

Btk Td, Eokpthr &) 2 IT& v, #ikd 5 lig-
uid-based cytology (LBC) BEATIZHE M) — ik 5
DT, HWHIEH Z i3,

KRIEVEBLTII PR EILNER £ Tledk L o7z, 3l
DIBIFNZ D HANED AP PEZ IR L, HLERIC & 2 Mk
PE%7R%3 (Fig. 1b). L72%%> T, MY 2 £ 3R I §fE
PEICHBIL T2 Ml %2 395 2 LA F L.

MRS Tl - Mila g 2l L T2 BI%T 52
LIl 0T, MREIZHERTEZ RTPROYE, &hs
BETHH 0D L) IZAZ A5 (Fig. 1c). FERIC, MBI
B Ve IR TE % 7R 3 HUAR CILIMII A8 b FtE o X 5 1I2A 2
b, OF0, HO72iuko B RTERA 2 15 L < #f# L <
BIBTHILNHEETH 5.

TR R T EE L T A & L 5 BRI <, Bt
ROIEFFRFUSAHE Z ) 3 (Fig. 1d). BNPUEISH$
LPURTH B HIRNIES 7245, MRENPURIC
3 HHURTIZEHIIAHE L < 5. £ DG, Hokbtk
0 BT REIREE A R T O T, FEZE QML AR A
HeHLTWwHDTHIUE, FefuimEzlta >y ba—n
EH L THEERCFHEITRETH 5.

FURIRZE RIS LRI 2 Uk, NEESHIAE & & B IR IE
WK LR EN L Z DR LIELIEH B, KR
5, RN FE N R ok 2 AR B BuikIC Bt %
RTOT, EHEEMEEFRIEL TS L, o zhkimic
IAY=FENTLEI D LA, BEEZRLTWS
OWNEEANNETH B0 L5 H, MaEEL X B%T52
ERYITH 5.

II. ICC /S IJLADIERIESR

X0 IR EHE A AT 9 7201213, R OURE 728

ANVTOICCHET L. L2L, —20OREICHLT—
RMOMMBLIER LR L TWianZ 1345 v, £
DX YA, MRS E, LBCE, kv ray 7k
BEICE ST, BABBEEST ZLAFWNETHS.

1. fMRREEE

MRS, HoN—F 5 2 ZHY B 7 i SR A S
KBRS AH % WA - A L S04, Wi & HEkL 72
KB UEE A D> — b Z2HEROEIZFY Y 55T, il
WA T A KA TR AT %45 Tdh %Y (Fig. 2a). 11
DEEARD S FAROREAR % AR GE72 25,  TREAYEME TR
FTCIHBHZET 5.

2. LBCi&*

LBC EEWR5 1 % B H O PRAE R S RS, 4680 2 5
BECTHH AT A4 FAEIKRT 27T, BEh S E Mo
RUEBEHD W RETH 55 (Fig. 2b). MgizE X » H1ER )
BHT, Boho 30 pRETHERTE S, LaL, Sk
2 LBCHifk % & L T ibiud, Mifasss i CREAKE
ZWPLg Lk,

3. oy vk

v Tay 7S EFESERGEDLD LN, Gl
10% h RS A V<) Ok L, M7 ey 2 2R
LITER— W TH S (Fig. 2¢). I F 2 Hwb Z LI
X0, WM U OB & g2 iTH) 2 &8
RE7ZAY), LBC Ak, ZPRIREICSHPEE 21T 9 LEDD D,
AR 2 H 23S 5.

IV. ICC N1&ZDEEE
FIR B 22 il g 5 |4 2502 81 2 ICC » Hiwi, ICC I

Lo THEEZ W BE 2 FFARBIES; O [ &, HIIRR H R
%5 & IR B SRIE RS O EHNZ KN E 5.
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Cover glass

Xylene

Mounting

medium

Hot water

Fig.2 Three methods employed for immunocytochemistry panels.

LBC sample

10% formalin

a : Cell-transfer method : 1) cover glass removal, 2) covering with mounting medium, 3) peeling the materials from the slide, 4)
subdivision into several pieces and placement on separate slides. b : Liquid-based cytology (LBC) method : several specimens can
be prepared from a single LBC sample. ¢ : Cell block method. Histological specimens are prepared from the needle washout fluid

fixed in 10% formalin.

Table 1 (2 HURBRGERIWES | HIRL 2 ©H W 5 R 70 Thi
Jett SRV &R T, I BB ISR ONEZ1E, PAXS & TTF-1
MRS, A uru 7)) UAHIREICHEEERTD. 20
Btk ST O - LEE L MBS D D, SHMLEDIET E L b
2, 4t aza 7y v, TTF-1, PAX8 OIFIZ A3 59,
35 OMETIE, ROLHEOBTESIE PAXS A% 75.0%,
TTF-1%525.0% C& o 728, L7225 T, 18 Lz HROGE
o S AEEEDSE VDX PAX8 Th 5.

1. ICC THrTERIRE & FRIRIRIES

1) Rk

C MiBaH R OIES Td % HibkHEX, SR LBEEZRT
DI TR O E AW & & A 7% { v

(Fig. 3a). 7=, Bitfo 1/3 138EHTH YO, RET &
R FZERDANC B TR TIEHTEE, ) /3
R D 7 WILZEVERTZS T & IR &R A s HE3E S b
T, PHFEPHOPRED 72012 D ML Z CRIBE & WiE s
B EITEETH L. BRI EYE 2 RSPz
VY b=V, CEA, ZJUuErs 5=V AN H55, CHl
JAHRTH B Z L 2 BT H IV Y b= v OREGf I R
LIEEMEAE W (Fig. 3b). EHLOWME T, RSB
FAANY b= ORERGOKEL 924%, RFEE
100% T - 7212,

2) ALK

TS FALFARIE S5 A A 3 AR R DA H LD
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Table 1 Immunocytochemical panel in thyroid cytology.

Lesions

Positive Negative

Follicular cell-derived lesion
Medullary carcinoma
Hyalinizing trabecular tumor

Intrathyroid thymic carcinoma
Intrathyroidal parathyroid adenoma
Metastatic lesions
Renal cell carcinoma
Pulmonary adenocarcinoma
Breast ductal carcinoma
Squamous cell carcinoma

PAXS, TTF-1, thyroglobulin
Calcitonin, CEA, chromogranin A, TTF-1
MIB-1 (cell membrane)
Papillary carcinoma, cribriform variant fS-catenin (nuclei & cytoplasm), ER, PgR
CD5, p63
PTH, GATA-3, chromogranin A

CD10, PAX8, PAX2

TTF-1 PAXS, thyroglobulin

GATA-3, ER, PgR, HER2
Cytokeratin 34 fE12, p63, p40, CK5/6 PAX8

GATA-3, calcitonin
PAXS, thyroglobulin
Cytokeratin19, HBME-1
Calcitonin, CEA
PAXS, TTF-1, thyroglobulin
PAX8, TTF-1, thyroglobulin

TTF-1, thyroglobulin

PAX8, TTF-1, thyroglobulin

PAXS, paired box 8 ; TTF-1, thyroid transcription factor 1 ; ER, estrogen receptor ; PgR, progesterone recep-

tor ; PTH, parathyroid hormone

Fig.3 Medullary carcinoma.
a : Oxyphilic cells with oval to short spindle-shaped nuclei
arranged in poorly cohesive sheetlike clusters (Papanico-
laou staining, x20). b : Immunostaining for calcitonin
shows strong staining of the cytoplasm (calcitonin, x 40).

ES, MBEZ T LI LIZELEER & MEDL I 519 (Fig.
4a, b). WMEHEDEHIZIX, Ki-67 D7 —>D—DThHbH
MIB-1 % W 72 508 4e 2352 123>, MIB-1 13 a3 il BY
PR TH Y, WEZCEEREE R TS, T bR IRE
5 CLEMBIE S Btk )R AE 2 7R 3719 (Fig. 4c).  C OFFRN 7%
FEY R RERE 2 R RS, BURF S T HUIRIR T IIAIE S
DHTH5S. Takada 512 L IUE, KRIEEORBEEAI T L
TMIB-1 DRERM 2479 A IHTFETORESZLE L
WIS L LM beofkEr E, SIESEACE LTk E Y
B X A5V ENLE (pH6 - 104)) THHTH 5.

3) fi AU FL N

ERIFLEEN (XL o — WL T, IS, U U A
A%, EIAERMN, BRIk u< 5 8% — 3 (Fig. 5a)
T EOMBENEEE R L, BREEHOD LW LD
519 1 40% 2SEAENE T, @RS AITIE I RFICH
T, V) YHIEERE AR < TH IR AT AT O #IS & 7
L2 lhB® AENCEBEIL, BETREEZT) 2 LA E

HCTHb, MEMAFETIE, A e X7y —
(estrogen receptor : ER) & 7u s Z25u s Lt 7 ¥ —
(progesterone receptor : PgR) (IF&k, B4 7=~ I3HiE
Bt R e 2R3, —J7, BifIFLEENE 1L ER (Fig. 5b) %
PgR A %12, B A 7= v LA E B RTE %2 R
(Fig.5¢c) Z LB TH 519, W oHEIZ XX, ER
bRAT =0, EHRIELER OME TILERE 100%, F¢5t
BE100% TH Y, &HLH LEEEOREVIUATHZY.

2. FRIRIRERES DM

1) HDRMR P

FHIRIBE P P & i@iﬁﬂ%l"]é‘%ﬁﬁ‘l‘imﬂ%ﬁ‘%”ﬁiﬂ"%ﬁ‘l‘i
JEEE T, HRISY YERPD WA ITE, MRFICH
TR bE & DERIAH T B Z)ZO) (Flg 6a). CD5 A
B NE O MIBLRE L Bk T & AU HUIRBR I M s & 2 © &
N (Fig 6b), BB IR DI TIEARWD. CD5 &
PEDOWAEIZIX, PAXSEMTH S 2 L8, Kol & o
A io Z0Rs, KV 7 a—F)Lo PAXS Hifkz H v
ék%%ﬁ%m?;kﬁ&é@f,%/au—fww
PAXS JitAZ i3 R&ETH (. L LZos, Bt
MRZTTHR T IRV ERTH L 0T, I
pe3 A MR %2 L 2T 2. FH L OB TIE, p63 1
FUR B B D 2B OV F APEAD bR [%'Ték%? L, &5
B TIE 214% 2 L2025 % 53, ZORiBEILER5 1A
DEGETETH o 722,

2)  FUIRMR P I DR B

B R 1 R O BTN T AT 5 28, Bk
THIRBAN LI S 2D, R TIED B 29FERIZ IR
PHCHAEL 720 $2E02H 5. £0Wf, HAIRRES &
L CERIWE 23T b, JERPEIEE & o8 % 43k
%< 852 (Fig. 7a). BIFRBRH K THE GATAS &
PTH 230517228, BRI IEBZIC R D T v &
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a b

Fig.4 Hyalinizing trabecular tumor.

a : Tumor cells surrounding hyaline material are seen (Papanicolaou staining, x10). b :
Nucleus showing an intranuclear cytoplasmic inclusion (Papanicolaou staining, x100). c :
Immunostaining for MIB-1 shows cell membrane positivity (MIB-1, X 60).

a b

Fig. 5 Cribriform variant of papillary carcinoma.

a : Tall columnar carcinoma cells showing a granular chromatin pattern (Papanicolaou staining,

% 40). b : Immunostaining for estrogen receptor shows nuclear positivity (estrogen receptor, %
40). ¢ : Immunostaining for f-catenin shows nuclear and cytoplasmic positivity (S-catenin, x

40).

5, BICHBMRAEZRT GATA3 Hikz WA RETH A
(Fig. 7b). HURBRINZE & BIHARIRNZE O ICC AH R 2 ik L
7z Takada 5 OWE T, WHBIHEARZ H W72 ICCIZB
W, GATA-3 & PTH OFptksid 21 100% & 25.5%
Tho72d. L, MilEoREES RV LBCEATS
W, PTH OBMERIIE L, 971% Th -7z L L Tw
23, ruxrI=v AbEEERT Y, TO%E, HV
VAo UDBEETH L L EHERTRETHY, AR
v,

3) WAV

Mgz A 25 F AUCHAIRBRNANIZERR 55 2 & 05h b, HIR
BRIE ISR & OB A LEE 20 5. B2, RWIHI R R
MRS ORI LI vERE S, FLEE, o L Lo
EANHHEETH 5% (Fig. 8a). X 512, HRBEADER )
FREH LD B BICAOLHAE, B2 OB ER-
THURIRIC O AEBEDS DO 5542, JRKIIREP 126z
BTN H 0%, KRB SR S E 12
BoOHRWIERLIELIEH B, WM N 7 M i o 1

Fig. 6 Intrathyroid thymic carcinoma.
a : Tumor cells seen in solid clusters (Papanicolaou stain-
ing, x20). b : Immunostaining for CD5 shows cell mem-
brane positivity (CD5, % 20).

CD10 B3k, A uzu7) vRatE, TTF1B%ETH %70
(Fig. 8b). 735, PAX8 (X MMM & MH LBz RG22 D
W2 R 720, EHNCHWD 2 EIxTE R,
PAX2 i3 THC Tix CD10 & &2 Milas~— 7 —& LT
MBI TR, LA LICC TOMEIE %L, Bk T
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Fig.7 Parathyroid adenoma.
a : Tumor cells arranged in a trabecular or microfollicular
pattern (Papanicolaou staining, X 20). b : Immunostaining
for GATA-3 shows nuclear positivity (GATA-3, x 40).

BEERD RO THIEIZTE WD, EINCHHTH 5k
PEARIZE NG,

IR O 72 I AR AL D OMRG 2 25 5 ¥
A TH3H B DT, I & FIRPRFLEE O i’ o
EANIZICC A LETH 52, BlilRHE S HUIRBRHE D TTF-1
btk 7 » T, WH ORI PAXS 12 TIT .

FLHE & BRI O 45 511213 GATA-3 %° PAXS A3 % 7.
FLHA 1L GATA-3 Bk, PAXS FatkC, HUMRMRAE 1 SO o gefa
BELART. AWOMAESD Y, FEKEOEEIER, PgR,
HER2 7% L2t TH 5 2 LA L T B 5A121E, £
NOLEMR<—I—L%09) 5.

TP R R AL H R B & B O R, bR
JEOWBO =Ny — L OWENDH 5. FH S OMET
1&, PAXS 13 HURIRIEFE R F LRz @ 90.9% 1Btk & /R L,
fib e 7 S e S BB HE TR O T, EHINICEMTH
Z>29>.

V. Hi)IZ

ICC Z RN MR 5 2 & T, BRI S a2
DOFLWREIIBEICMET 2 2 e MfFs 5. RET
1%, BRAF (VE1) $ifk% W72 ICC IC X o CTHIEWE = [H
ET A A ENL L HI2% D, ICC o&ElT#En
T-ZW OB E THARARDOD .

ICC AMEALOHESE 1L, MIHTZWIIC & o TR0 f #X
WADPEDLLDONEEINTEY, WKREIZE > THIER
HMORMIZO LD D DT, FMBMICEL TWizZ& 7%k
W

AL DR+ R S FRAHBCREIZ S ) FEA.

Fig.8 Thyroid metastasis from renal cell carcinoma.
a : Tumor cells with relatively strong nuclear atypia
arranged in a solid pattern (Papanicolaou staining, % 40).
b : Immunostaining for CD10 shows cell membrane posi-
tivity (CD10, x 100).

Abstract

Thyroid fine-needle aspiration (FNA) biopsy is a highly accurate
preoperative diagnostic method ; however, in some cases, morphologi-
cal diagnosis is challenging, and in such cases, immunocytochemistry
(ICC) could prove useful.

The procedure for ICC is similar to that for immunohistochemistry.
However, antigen retrieval needs to be considered. To ensure accurate
observations, it is necessary to understand the characteristics of cyto-
logical specimens. Particular attention should be paid to nonspecific
reactions to granular cytoplasm and presence of normal follicular cells
in ICC, as they can lead to misinterpretation.

There are three methods of preparing specimens for ICC panels :
cell transfer, liquid-based cytology (LBC), and cell block preparation.
The LBC method of specimen preparation is easy and fast. However, if
the LBC samples are not prepared at the time of the FNA, the cell trans-
fer method should be used.

The application of ICC to thyroid FNA can be divided into two catego-
ries : for identification of thyroid tumors that can be definitively diag-
nosed by ICC and for differential diagnosis between thyroid and non-
thyroid tumors. The former includes medullary carcinomas, hyalinizing
trabecular tumors, and cribriform variant of papillary carcinomas,
whereas the latter includes intrathyroid thymic carcinomas, intrathyroi-
dal parathyroid lesions, and metastatic carcinomas.

The effective use of ICC is expected to further improve the diagnos-
tic accuracy of thyroid FNA. ICC should be performed proactively,
especially if the clinical management depends on its result.
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Table 1 Number of cases and photo data used for the image analyses

Cases Photodata  Positive cells

Positive photo data Negative photo data

Papillary carcinoma 86 1450 Carcinoma cells 12684 8532
Follicular adenoma 20 467 Carcinoma cells 4412 2593
Follicular carcinoma 15 520 Carcinoma cells 5331 2468
Oxyphilic follicular tumor 20 877 Carcinoma cells 9015 4611
Poorly differentiated carcinoma 16 446 Carcinoma cells 4835 1855
Anaplastic carcinoma 21 978 Carcinoma cells 9896 4339
Medullary carcinoma 31 784 Carcinoma cells 8140 3300
Lymphoma 19 1003 Lymphoma cells 13468 1591
Benign lesion 131 2676 0 42625

Adenomatous goiter 102 2033 Follicular cells 0 29259

Chronic thyroiditis 21 514 Follicular cells 0 7695

Cyst fluid 8 129 Foamy cells 0 5671
Total 359 9201 67781 71914

Fig.1 Process of creating a photo patch dataset. (case of papillary carcinoma)

W, DRRARIE 20 REHEE, RN 15 REHED, AFMRVEMII LR

NOAR VTR E BT — 5 & L7z (Fig. 1). BEHEC

N PENESS 20 K56, LA 16 5550, KoLy 21 #5505, #
Bl 3168, U > VE 19 #5E (OVF AMERAIILEY B Al
D oSHE LRSS, REIEREE ) oo SRR AV AR ) v
JSNE 8 ), WRNEARHURIRNE 102 #5512 IR % 21
I, BN 8 ME) OMIEBEEARZ LRI L7 (Table
1). MEEREAIE 22 G DIGFEE & v T HURIRAS B 2 & Al
ez L, GbwiETchkL, "= auyfilizd
DTH o722, Wb MR A E R 2 i ] & #IR L 7.
PEHLRIE & R LB L Cid, SRR AR T o #LRk A 2
WCHEDWTHEH L., WL ZHIREICERIN T DM
B% 2050 v X, 1L0EOHFL Y X2 W, 8
BTV % v H A5 (Nikon DS-Fi2, DSL3) TH L
7. B3 1280% 960 ¥ 7 £ IVT, ZFDMHi{E%E 256 X
256 ¥ 7 BNy FEEIC 1548 L, HIYE 3 2H00,

B SRR PR 2 7 O BRI, EVERZE 7% & JHa g,

PN 72 IR AAAAE T B R kT — 5 L L, £

DOWTIE—REE L, EERATRET— 2 & Lzmif%ix
BYEREMRE A7 LTHMEIT) T LI L7 i
(2, Batkmifg T — % 67781 8, kMR —% 71914 8, &
51 139695 M OWR 7 — & % Rifse @& L THW .

2. REFEBOETIV

Hi{%53HE 7V e LT, ImageNet & JFT-300M 7 — %
+ v b % noisy student® |2 & o TH R 2 % H O Efficient
Net-BOV Z i L7z, Fillz 5 2%, FLUEFGE, JEHR
W Rk, M R ik, SR N B e M M G Rk, A0
bRE b, RobiERE, SRS, VU o SHERBE, BB
P (FIFELAL) o497 52k L., WMo — % ki
WK s & il lE, Cutmix (alpha=1)%, 512, #
BoTF— Rk FEEMAGDbEFETH % Augmix
(severity =3, mixture_width=3, mixture_depth=-1) %/l
W7z (Fig.2)%. Optimizer & Adam (Ir=1e4) Zf#}{ L,
Cosine scheduler (min_Ir=1e-5) %% L7z, HEEH &
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Fig. 2 Data augmentation used in this study (case of papillary carcinoma).
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Fig.3 5-fold cross-validation used in this study.

Fig.4 Area under the precision-recall curve. AC : anaplastic car-
cinoma ; FA : follicular adenoma ; FC : follicular carci-
noma ; OFT : oxyphilic follicular tumor ; MC : medul-
lary carcinoma ; PDC : poorly differentiated carcinoma ;
PC : papillary carcinoma

Tolz®, ZAEEEEREAL (receiver operating character-
istic curve : ROC Hli#t) #Hw5 &, KEH¥O R B
EHIWT§ 52 LIS K o THENER LY b E SN S
728, FRBLERSEE AR (precision-recall curve : PR Hi#) %
w7 (Fig. 4). BUWREOREEH KD L {, PRAUC=
0.99 TH -7z, I dWEITED - 035 1b#E (PR
AUC=0.42) T, €OWIIHHNE (PRAUC=0.88) TH-
7o, FRPSoNEE O PRAUC X 0.9 LLETH - 7.

2. EREZh/i=ERTTH

L D IEEHAI30% L i DKL, JEHaRE, RERRE,
FUEM L ORI L W Ebh o7 (Fig. 5).
B TR E WS 22D ED o 720G
(11%) TH -7z, EIRIE L B0 IESRIZZhZN
81%, 94% T, MHEBXH SN Tz,

Fig.5 Confusion matrix of thyroid lesions. The color in the plot
corresponded to a column-normalized version of the con-
fusion matrix. AC : anaplastic carcinoma ; FA : follicular
adenoma ; FC : follicular carcinoma ;: OFT : oxyphilic
follicular tumor ; MC : medullary carcinoma ; PDC :
poorly differentiated carcinoma ; PC : papillary carci-
noma
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chastic Neighbor Embedding : t-SNE) W /=7 —42®D
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HpoTwiz, VU NERR=20 7 )V —712, KoL
TODT =TI N
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Fig. 6 Two-dimensional map of data using T-distributed Stochas-
tic Neighbor Embedding. AC : anaplastic carcinoma ;
FA : follicular adenoma ; FC : follicular carcinoma ;
OFT : oxyphilic follicular tumor ; MC : medullary carci-
noma ; PDC : poorly differentiated carcinoma ; PC : pap-
illary carcinoma

4. QEMET 7 XFE Yy ESYT

HEME 2 7 AEEL~ v ¥ ¥ 7 FiE (Gradient-
weighted Class Activation Mapping : Grad-CAM) 12 % JH \»
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Fig.7 Gradient-weighted class activation mapping. Warm and cold colors indicate areas of attention and non-attention, respectively. a :
papillary carcinoma : b : follicular carcinoma ; ¢ : oxyphilic follicular tumor : d : anaplastic carcinoma ; e : lymphoma (arrow :
normal lymphocyte) ; f : adenomatous goiter

Table 2 Al Analysis for 13 nodules classified as “undetermined significance”

Al analysis
Case Histological Diagnosis
First (Possibility) Second (Possibility)
1 Follicular adenoma Follicular adenoma (39.3%) Oxyphilic follicular tumor (28.1%)
2 Follicular adenoma Follicular adenoma (77.7%) Medullary carcinoma (8.3%)
3 Follicular adenoma Follicular adenoma (42.5%) Follicular carcinoma (40.8% )
4 Oxyphilic follicular adenoma  Oxyphilic follicular tumor (93.2%) Benign lesions (2.2%)
5 Follicular carcinoma Follicular carcinoma (73.5%) Follicular adenoma (8.7% )
6 Papillary carcinoma Papillary carcinoma (48.5%) Poorly differentiated carcinoma (22.3%)
7 Papillary carcinoma Anaplastic carcinoma (44.9%) Papillary carcinoma (31.5%)
8 Papillary carcinoma Follicular carcinoma (83.6%) Poorly differentiated carcinoma (14.5%)
9 Papillary carcinoma Follicular carcinoma (82.5%) Papillary carcinoma (10.8%)
10 Papillary carcinoma Follicular carcinoma (60.4% ) Poorly differentiated carcinoma (18.7%)
11 Medullary carcinoma Medullary carcinoma (76.3%) Benign lesions (12.3%)
12 Lymphoma Lymphoma (52.9%) Benign lesions (37.7%)
13 Adenomatous goiter Follicular carcinoma (65.5%) Benign lesions (10.3%)

JE & BN DX AT RE S 5722 L Th 5. AR, WHE Twh. LA L, ADDICT TIZISHalRiE, J8HaRE o IE &R
PR, MAFRE, BEEROVWTRAATENINSL -, EZENRZEN81%, 94% T, “KILx v ¥ » 7 Th, MiHk
M2 ST LHMRB TIIENTAZENTERVWE SR SRR BTN —FE LTHFEREN. AHEIZ, Savala
T&72 2000, WHZEO TR & LT L 547 A b F— % 9BI4B % Al AN & JENAIRIE I IE L
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Fig.8 Utilization of Al in the differential diagnosis of cytology of thyroid (ADDICT).
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FEM2020¢ 0 E AL MM RS OfBhZ ki & L TR
A CE 5.

SHOBRE L LTIZADDICT DR E % X S5I2mD 5D
DY THD, ZD720ITE, HICLVEL 0¥ F—5 %
HESTHZFTER TR EEZTWS. KEEOWM, F
MR, FE e BN Ze MU W & 7 9 I, 281k L 7o #
B, Betotk B RIEAT R MR OER 2 L xS 8¢

52k, XDREOE WV ADDICT I 23T TH

B B, Ay —F v b ETHIRIEHIRZ 2179
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Abstract

Objective : The purpose of this study is to introduce Al for differen-
tial diagnosis in cytology of the thyroid (ADDICT), which we are cur-
rently developing, and to describe thyroid cytology using Al

Study Design : Data from 139695 microscopic images were used as
the materials for this research. Pre-trained Efficient Net-B0 was used as
the image classification model. The model was trained using our data-
set through 5-fold cross-validation, and the average of the prediction
probabilities was used as the final prediction probability for the test
data.

Results : The highest accuracy was for benign lesions (PR AUC =
0.99), with PR AUC of 0.9 or higher for all tumors, except for poorly dif-
ferentiated carcinoma (PRAUC=0.42) and medullary carcinoma (PR
AUC =0.88). The accuracy rates for the diagnosis of follicular adenoma
and follicular carcinoma were 81% and 94%, respectively. Follicular
adenoma and follicular carcinoma were distinguished from one another
using the results obtained by compression of the features using T-dis-
tributed Stochastic Neighbor Embedding (t-SNE) : furthermore, lym-
phoma was divided into three groups, and anaplastic carcinoma was
divided into two groups. Results of Grad-CAM demonstrated that Al
focused on the nuclei of tumor cells. When “undetermined significance”
nodules were predicted using Al, 92.3% of the predictions were correct
in distinguishing benign from malignant nodules.

Conclusion : Al-based image analysis is expected to be an ancillary

technique for nodules classified as “undetermined significance” and
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“follicular neoplasm.” In the future, we plan to develop an online plat-

form for thyroid cytology diagnosis and receive consultations from

around the world.
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Fig.1 The surface of General Rules for the
Description of Thyroid Cancer. 1% Edition.
This monograph was edited by The Japa-
nese Society of Thyroid Surgery (cur-
rently, Japan Association of Endocrine
Surgery) and published by Kanehara &
Co., Ltd., Tokyo.

FEIRO L7228, ZhzinLsb 2 & BHHIIB PN TV
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MOZE MR IZ 12 A (9 »H) THo7e.
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X, BREEZELZEFENTIERL, K— LD ®
HERETLZEZHBLTBY, L2 TXHOY X
Ty T bR ER SN EBRIZIEIRD X ) ITHB X
LNTWA., 4B, THRIZEFIZLS.

---not intended to serve as textbooks but rather to

promote the adoption of a uniform terminology that will
facilitate communication among cancer workers.

For this reason the literature references have inten-

tionally been omitted: -+
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Various correlations between the molecular-genetic
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mented, -+
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B L7, HURBEANEZ &Y 25 2132 O - TE
b7z, FEHSEHICKRVWT2HEHO 7+ —< v MId75.
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Table 1 Borderline lesions of thyroid tumors newly proposed by WHO Histological

Classification (2017)

+ Follicular tumor of uncertain malignant potential : FT-UMP
- Well-differentiated tumor of uncertain malignant potential : WDT-UMP
- Non-invasive follicular thyroid neoplasm with papillary-like nuclear features : NIFTP

Please note that these borderline lesions are not accepted by the General Rules for
the Description of Thyroid Cancer. 8 edition (2019).

Fig.2  Cytological features of “so-called” NIFTP.
Irregularly shaped nuclei, presence of nuclear grooves,
and the chromatin pattern of these atypical cells suggest
the diagnosis of papillary carcinoma. It is impossible to
make a cytodiagnosis of NIFTP (Pap. staining, x 40).

IV. [BRWHRKI] OB D5 & ERMESEDR
&

[R5 1Y o3z X ud, UICC (Union
Internationale Contre le Cancer : EBESIATAMA) DOED
72 TNM 434 (TNM Classification : T=tumour %, N=
node V) ¥ /3ffi, M=metastais #x%) % b2 EOIIRIZE
HEEBIEZMA, &b THREHMEE > HoOEEL 2 H
FBLTHATENz, ZOF XTI, RO LIITREENTWAS,

-« - HURIRE O TNM 778 (UICC) Tl EREST
b o EFEL VIR ROFLR & BRI 72 5 O —
ML EDMELRY - - -

(B CHR TRV O OB 2D #AA R ST
&7

BEEM TIEE 4 JT Japanese T) HHAZIF SN S, JT
SFE, UICC DD B T /BB 2 EEFICHETE
BVEW) VR ORRESINT. ) VSEERICET A N
7#IZ D JN (Japanese N) Z0JHMMES L7z, UICC D43

Fig.3 Histology of poorly differentiated carcinoma of the thy-
roid.
Solid and insular patterns are observed (H & E stain-
ing, x20).

DWFTENDA, ZOYUFTICE D, HAMA JT 554,
INGEEDOERD R %Y, JT 08 - IN 3 EIZBIE S
72, BAETIZUICCICIE 2 v A AR E @ Ex 530D A 755 -
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T/, BARE L BEATLHRMIEEDDTZL
v (Fig. 2).
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Fig.4 Cytology of “Cyst fluid only” case.
Abundant macrophages are seen, while no epithelial com-
ponents are present (Pap. staining, % 40).
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Abstract

“General Rules for the Description of Thyroid Cancer” have been
published eight times for more than 40 years. The General Rules pro-
vide the standardized terminologies and definitions, serving as a useful
guide for the diagnosis and treatment of thyroid tumors. These Rules
are principally edited along the lines of the “WHO Histological Classifi-
cation of Thyroid Tumours” and “The Bethesda System for Reporting
Thyroid Cytopathology”. However, there are some differences between
the Japanese General Rules and these internationally spread standards.
We believe that the Japanese Rules describe the most useful proce-
dures for diagnosis and treatment of thyroid tumor patients for daily
medical practice in Japan.
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NOTICE TO CONTRIBUTORS

1. Authorial responsibility :

The first author and the corresponding author of this
journal must be members of the Japanese Society of
Clinical Cytology. In case of editorial committee’s permis-
sion, they can be non-members of the society.

2. Categories of articles :

1) The categories of articles which can be submitted in
this journal are review articles, original articles, investiga-
tion reports, case reports, special articles, brief notes, letter to
the editor, and reader’s voices (requested articles will be
mentioned later).

2) The submitted articles should contribute to the
advancement of clinical cytology and must be submit-
ted exclusively to this journal.

3) Authors must observe the Declaration of Helsinki
(recommendations for physicians conducting biomedical
studies in humans) and the Ethical Guidelines for Med-
ical and Biological Research Involving Human Subjects
(Ministry of Education, Culture, Sports, Science and
Technology, Ministry of Health, Labour and Welfare,
Ministry of Economy, Trade and Industry, Only Japa-
nese text available), including privacy protection.

* These guidelines appear in the first issue in every
year of this journal.

4) Copyright for articles published in this journal will be
transferred to the Japanese Society of Clinical Cytol-
ogy, and the authors must agree that the articles will
be published electronically by the Society. The authors
are permitted to post the title, affiliations, authors'
names and the abstract of their article on a personal
website or an institutional repository, after publication.

5) All authors will be required to complete a conflict of
interest disclosure form as a part of the initial manuscript
submission process. The form should be downloaded
from http://www.jscc.or.jp/coi/ and should be signed
by each author. The corresponding author is responsi-
ble for obtaining completed forms from all authors of
the manuscript. The form can be downloaded from
http://www.jscc.or.jp/coi/. The statement has to be
listed at the end of the text.

3. Submission style :

1) Manuscripts should be submitted electronically.
2) For initial submission, please access the site below.
(https://www.editorialmanager.com/jjscc/)

4. Instructions for manuscripts :

1) Text and writing style

(1) Manuscript is to be written in Japanese or English.

(2) Manuscript written in English doesn’'t need a Japa-
nese abstract.

(3) Weights and measures are expressed in CGS units
(cm, mm, um, cm? m/, [, g, mg, etc.).

(4) Names of non-Japanese individuals, drugs, instru-
ments / machines, or diseases that have no proper
Japanese terms, academic expressions and scien-
tific terms are to be written in the original lan-
guage. Capital letters should be used only for
proper nouns and the first letter of German nouns.
English manuscripts should be prepared essen-
tially in the same manner as Japanese manu-
scripts.

(5) Medical terms should be in accordance with the
“Saibou-shinn yougo kaisetsu-syu (Handbook of
cytological terminology)” edited by the Japanese
Society of Clinical Cytology. Abbreviations of medi-
cal terms may be used, but the terms should be
spelled out in full at their first occurrence in the
text and the use of abbreviations is to be mentioned.

2) Manuscript preparation
Manuscripts are to be prepared in accordance with
the web site (https://www.editorialmanager.com/jjscc/).
3) Electronic files
The following electronic file formats are recom-
mended. Word, RTF, and TXT are recommended for
text, and legends ; TIFF, JPEG, and PDF are recom-
mended for Figures ; Excel are recommended for
Tables.
A minimum resolution of 300 dpi size is required for
figures for publication.
4 ) Style of review articles, original articles, investigation
reports, case reports and brief notes.
(1) Manuscript format
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(2)

(3)

(4)

The parts of the manuscript are to be presented in
the following order : Title page, abstract, key
words, text, conflict of interest disclosure state-
ment, English abstract, references, legends, figures
and tables. The pages of the manuscript should be
numbered consecutively. Title page should contain
the number of revisions (initial submission, first
revision, etc.), the category of paper (original arti-
cle, case report, brief note, etc.), Japanese title (not
exceeding 50 characters), name (s) of author (s),
authors’ affiliations, address for reprint requests,
and agreement of copyright transfer and early
publication must be clearly written on the title
page (the first page).
The abstract and key words are to be written on
the second page. There should be a separation
between the abstract and the start of the text.
Authors
Authors will be limited to persons directly
involved in the research. The number of authors is
to be as follows, and other persons involved should
be mentioned in the Acknowledgments section at the
end of the paper.

Original articles : no more than 12

Investigation reports : no more than 10

Case reports : no more than 10

Brief notes : no more than 6

Letter to the Editor : no more than 6

Review articles : just one author, as a general rule
Abstract
The text of the abstract should not exceed 500
characters, 300 characters for brief notes, and the
headings should be comprised of the following.
“Letter to the Editor” doesn’t need an Abstract.
Original articles and Investigation reports - Objective,
Study Design, Results, Conclusion
Case reports . Background, Case (s), Conclusion
Brief notes : similar to original articles or case reports
Review articles and special articles : headings are to
be selected according to content.
Key words
No more than 5 key words indicative of the con-
tent of the paper are to be supplied. As a general
rule, the first term usually indicates the subject,
the second term, the method, the third term and

beyond, the content.

[Titles followed by examples of appropriate key
words in parentheses]
Examples of Key words :
—CGallbladder aspiration cytology — Cytological
and histological findings in four cases of gallblad-
der cancer — (Gallbladder, Aspiration, Cancer,
Morphology)
—A review of hepatocellular carcinoma (Hepato-
cellular carcinoma, Morphology, Review)
—A rare case of ovarian clear cell adenocarcinoma
cells detected in sputum (Clear cell adenocarci-
noma, Cytology, Sputum, Metastasis, Case report)

(5) Text and page limitations

a. Original articles, review articles, and investigation
reports .
The manuscript should not exceed 10,000
characters (approximately 20 pages of A4
size), including text and references.
Tables should not exceed 10.
Figures should not exceed minimal necessary
number.

b. Case reports :
The manuscript should not exceed 6,000 char-
acters (approximately 12 pages of A4 size),
including text and references. Table should
not exceed 5.
Figures should not exceed minimal necessary
number.

c. Briefnotes :
A brief note should not exceed 3,000 characters.
No more than 4 figures and no more than one
table can be included.

d. Letter to the Editor
A short letter-style note, which is concerned
to a paper published on this journal, can be
submitted as “Letter to the Editor” (additional
report, question to the author, a comment on a
published paper). Titles (study design, results,
etc.) in the text are not designated. Two fig-
ures, 6 references, and 6 authors can be con-
tained. Abstract is unnecessary. The amount
should be approximately within 2 pages at
publication style.
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(6) English abstract

An English translation of the title, authors' names
in Roman letters, authors' affiliations in English,
and English abstract should be given on a page
separate from the text. The authors' degrees/
qualifications are to be written after their names
using the following abbreviations.

For physicians : MD ; MD, MIAC ; MD, FIAC.
For dentists : DDS, with other degrees or qualifica-
tions abbreviated the same as for physician

For clinical laboratory technologists : MT ; CT,
JSC; CT, IAC ; CT, CMIAC ; CT, CFIAC.

The text of the abstract should not exceed 250
words (exclusive of the title, authors' names and
affiliations), and the following headings are to be
used.

Original articles and Investigation reports - Objective,
Study Design, Results, Conclusion

Case reports - Background, Case (s), Conclusion
Review articles : headings should be selected accord-
ing to their content.

Brief notes - abstracts for brief notes should consist of
no more than 100 words and no headings are to be
used.

(7) References

a. Only major references are to be listed.
Original articles, special articles, and investigation
reports * no more than 30 titles
Case reports : no more than 15 titles
Briefnotes : no more than 10 titles
Letter to the Editor : no more than 6 titles
Review articles - no limit

b. References are to be listed in the order in
which they appear in the text, and indicated
by superscript numbers in the text.

¢. The references should be listed in the Vancou-
ver style, and the journal abbreviations in
Japanese and English references according to
the Japan Medical Abstracts Society and
Index Medicus, respectively. Examples are
shown below.

For journals :

Name (s) of the author (s) (full names for
Japanese names ; for European names, sur-

names of the first 3 authors spelled out, with

initials for the rest of the name, and other
authors' names abbreviated “etal”). Title (full
title should be given). Name of the journal
(space) Year of publication ; Volume : Page
numbers.(just after publication or for the
journal which has only doi, no more than doi’
is acceptable)

For books :

Name (s) of the author (s). Title. Name of the
publisher, Place of publication, Year of publica-
tion. If a citation is just one part of an inde-
pendent book, the title should be followed by
the name of the editor, the title of the book,
name of the publisher, place of publication, the
year of publication, and page numbers.
(8) Figures, tables

a. Figure and table titles and their legends are to
be written in English. Figures and tables are
to be numbered thus : Figure 1, Table 1, etc.
Provide simple titles and explanations in Eng-
lish.

b. Clearly state where the figures and tables
should be positioned in the text.

c¢. Magnifications are to be stated for micro-
graphs. The magnification of the objective lens
at the time the figure was taken will be used
as the magnification for photomicrographs (fig-
ures of cells or tissues). Authors are recom-
mended to use scale bars in the figure. For
electron micrographs, the magnification at
which the figure was taken should be stated
or scales included in the figure.

d. If figures and tables from another published
work are used in the article, permission for
publication, including electronic publication,
must be obtained from the original author (or
organization), and the documents certifying
this permission must be attached.

5) Style of special articles
Special articles are composed of several papers (origi-
nal articles or reviews) on a single topic. The planners of
special articles need to prepare the title of the whole
special issue (in Japanese and English) and a synopsis
(equivalent to an introduction) of no more than 1,200
characters. The style of special articles should be the
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same as for original articles and review articles.
6) Reader’s voices

Submissions which do not fit the above-described
categories for scientific papers, including opinions on
papers already published in the journal, the operation
and activities of the Japanese Society of Clinical Cytol-
ogy, are also published, but only if they have not been
presented elsewhere. Submissions should be in accor-
dance with the following prescribed form and proce-
dure.

(1) The title is not to exceed 50 characters, and a cor-
responding English title should be provided.

The text should be started on a new line.

At the end of the text, the name (s) of author (s)
(with the authors' qualifications), institutional affil-
iations and addresses should be written in Japa-
nese and English on separate lines. As a general
rule, there should be just one author. References
can be added at the end, but no tables, pictures
and figures. All of the above should be no more
than 1,000 characters (no more than 2 pages of A4
size).

(2) The editorial board will decide whether a submis-
sion will be published. If the Committee finds it
necessary to also publish the opinion of a person
referred to in the manuscript or a third party in
regard to the content of the paper submitted, the
Committee will request that the person concerned
write it, and the two will be published together.

7 ) English manuscripts

English manuscripts are to be written double-spaced

on A4 paper, and should not exceed the amount of the

approximate numbers of A4 paper pages, which were
mentioned for Japanese-written manuscript of each
type. Figures, tables, etc. are to be prepared in the
same manner as the Japanese manuscript.

8) Certification of proofreading

At submission, the authors should have the manuscript

proofread by native English speaker, and should sub-

mit certificate of proofreading as a PDF file simultane-

ously.
5. Reprints :

When reprints are desired, the author should state the
number of copies to be ordered when returning the first

galley proof.
6. Review of the manuscript :

Whether a manuscript submitted for publication will be
accepted is determined by a review conducted by the
editorial board, and the first author will be notified of the
results. The referee system is used to conduct these
reviews. The editorial board will be responsible for the
layout and format used in printing the manuscript.

7. Proofreading :

The publisher will send the first galley proof to the
first author, who should check and return it within three
days. When the person responsible for proofreading is
someone other than the first author, the person's name
and address must be clearly stated when the manuscript
is submitted. Only errors can be corrected on proofs.
Nothing that is not already in the manuscript can be
added or corrected.

8. Publishing fee :

Authors will be charged for space in excess of 4
printed pages. There will be no charge for the cost of
printing black-and-white and color figures, and for Eng-
lish proofreading. Half the charges for reprints of Japa-
nese articles will be waived, and the publishing fees,
including plate making charges, for English articles will

be waived.
9. Requested articles :

Although the form of the requested article is at the
author’s own choice, it may be generally accepted near
the style of review articles or original articles. In a case, edi-
torial board may request the author for changing the
style.

10. Duplicate submission -

If a given submission came to be a “duplicate submis-
sion”, whose criteria we would like to concern proposed
by “International Committee of Medical Journal Editors
(ICMJE)V”, it would be rejected at the time of its
review. Or, in the case that a subscription revealed to be
a “duplicate submission” after publication, this situation
would be known publicly with caution on this journal and
on our Society’s web site. The editing committee would
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recognize a submission as follows :

1) The submission which was thought to be similar to
another one which has already been published in the
same language, or which has the same contents as the
other submitted elsewhere.

2) The figure or table, which has already published on
another journal, without referring to the previous jour-
nal.

3) The submission doesn’t refer to the previous manu-
script regardless of the language it uses.

On the other hand, the following will not be recognized

as a duplicate submission :

1) The researches or information 1) that was ordered
by the government and should be made open immedi-
ately for public health and welfares, 2) that was recom-
mended to be reprinted by public organization and
another academic society, and 3) the editing committee
(the chairperson) recognizes it.

2) The content which has already published in an aca-
demic meeting as a proceeding or a poster (the author
should mention in the text of the manuscript, the name
and number of academic meeting where that was
opened.)

3) The manuscript printed or opened in the media
which is distributed in a very restricted area (hospital
newsletter, for example)

4) So called secondary publication which ICMJEV
acknowledges.

The author should pay attention to some points as
follows :

v' The author should submit concomitantly the copy of
one’s manuscript, which has already published or to
be published in the future, at the submission to
JISCC to be reviewed.

v The reviewer should notify the duplicate submission
to the editorial committee (chairperson) immediately
after awareness of it.

v All the members of this association should avoid
duplicate submission not only to JJSCC but also to
other journals.

Reference :

1. International Committee of Medical Journal Editors.

Uniform Requirements for Manuscripts Submitted to Bio-

medical Journals : Overlapping Publications. http://www.
icmje.org/icmje-recommendations.pdf (accessed on May
8, 2020)

11. Revision of these rules :

The rules for submitting manuscripts may change.
The change of the rules for submission is to be acknowl-
edged by editorial committee. The change of economic
issue such as submission fee or of ethical policy, which is
considered to be important, should be accepted by the
governing board of the society.

(Partial revision June 1992)

(Partial revision June 1994)

(Partial revision June 1997)

(Partial revision June 1999)

(Partial revision June 2009)

(Partial revision November 2009)
(Partial revision April 2010)

(Partial revision September 2010)
(Partial revision March 2011)
(Partial revision April 2012)

(Partial revision May 2014)

(Partial revision November 2014)
(Partial revision December 2014)
(Partial revision March 2015)
(Partial revision January 2017)
(Partial revision November 17t 2018)
(Partial revision May 234, 2019)
(Partial revision September 24th, 2019)
(Partial revision November 21512020)
(Partial revision April 17t 2021)
(Partial revision February 12th. 2022)

Appendix 1. Submission of manuscripts to Acta Cytologica
Please go the new Acta Cytologica website (www.
karger. com / acy) and read guidelines for manuscript
submission. Submission of manuscripts to the Japanese
Editorial Office for preparatory review has been abolished.
Appendix 2. The following 2 items will appear in the
first issue of every year.
—Declaration of Helsinki
—Ethical Guidelines for Medical and Biological Research
Involving Human Subjects(Only Japanese text available)
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History of the Journal :

This Journal was established in 1962.

This rules for submission was enacted in July 30, 2003.
Major revision was made in December 28, 2004, and July
31, 2008.

Major revision in June 2020 was made concerning double
submission, categories of submission, and their volume

limitations.

November 21, 2020
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