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Liquid-based cytology (LBC #) 137 SHEREMEAIL 2
THZES N, NEIEEROEAD % B & L BEATERET
HbH. BHMPTHBDYA M)y F™ML y R ZE w7z
JAFHICE B34 by v Fi (BUF LBC-CREE) &, et
DUEED T { FAEETHEAERDRETH ), EAERE
MO HDENRDRvEEE LT, B LE HWI R
OMBEZHMEHIBW T EAIN TS, SHlbhbh
X, LBC-CR L § 0 b2k (two-slide smear) L5 &7
F A (Wedge method) TIE# X 7R EHITERE 23 #1
ORMTEAE & AR A FH L, PR iR 13 B o Mg gD
WTHEE Lz THET 5.

RWFFEIBEN DERIRI M B B & CORBE =T 7.

JLEMFZEMiaE T, MNTI BB & LR S, T
HMEBIOZOBEHIIZT I Ny =120 R EREE -
7o (MOZATEBOE NS R RS REHEERE R X 71 A vt
v & — KRBT 2110, 202144 H 7 H).

II. WREAE

xtge & U7 EBNE Rl 13 1, B P Rl 10 1o
At 23 fla w7z,

1. Bk

[l —EFDORIER TS ) Gbeikit 5l & 7T A, BD
A Yy FIMEERVER PRI HE > T LBC-CR EEA Z 1
WL, F—Ymi7FE CThifT L 72 Papanicolaou A % Jf v
7z, vz E 13 B340 LBC-CR EREARZ/ER L, 9 B
FTOAEDEET, 4BNITIEF T AL CTREREZER L7
B A B M 10 5113 428 T LBC-CR#: £ 5| & 5 AL T
EARZAER L7z AT, DD B 260, BOSEEHEZ
Mg H 5 7HTIE, BEAROIEREEIC X 2 MRG0 E{br
W3 272012, BDHA b)) v F™ML y REAFE % 30

I HRILFD: (natural sedimentation method) % Fv»
TR L 2R D M icm 2 72.

2. FHRIAE

ML OEHE, Nikon DS-U3 NIS-Elements % H W Cilll €
L7z, SV > X602 MW Clifs 2 & L, WEHhx
um?E U7z, JROTEAE B L 72/l 2 5 50, AR
H720 50 % TRE LT, LR 100 18 o Bz o #ifa 1h A 35
L OB E UL, 30 &b, 51& 7T R LBC
CRILECTHIERL, mifEo#EEG % ZhZho i< ([LBC-CR
F:d 5 VITHRERIC L 21/ [T GbREICL 1
f]) & ([LBCCRED B\ IFHRILRIC X A HifE]/[5] &
AT AL BIE]) ERD7-.

R BESE LS B B MIBUG OMET IOV TIL, HBz ES
IR R S 2 BRD &t 52 o 2 & v Bz E RN 5 W
WD 8THHIZDOWTHE L7z (Table1).

WMETEMRATICIE, &7 — 7 OIS U CEbl 2 Mg
W, BEBICBIT AT ) GbEE, 51E T T AW,
LBC-CREM O I, WIS v 2 fEH K E LT
Wilcoxon OMER A E (Mann-Whitney U M) % F 7z
OB PEr  MIBC B81) 5 LBC-CR: £ 5| & 75 AED LK
1Z1E, o d 5 2 FER K & LT Wilcoxon D FF 541 IH
fridse & H w7z, MR e % Hv, hump BRI
BostE A3 A8 0M0E, ABMERAIE, 41 Y G
Ve, 2 A% o BIE O I 2 1 Wilcoxon O FF 5
NERLAGRE & F v 72, p<0.05 & ARat AR & L7z,

1. #% g

MRS L OB 2RI L, ORI S 2HEL:
#i % Table 2 27”9, LBC-CRETIE, Mg L7z 23 6§
NTT, Mg, BEBITMULL TWD 2 e RSN
(Fig.1). LBC-CR#E:E T ) bk, 51& 77 A0k
SR L 72 O# & (%) OFI9fEid, HlETid,
TOEDLEETH%, 51& T AHET47%, FILT

Table1 Cytomorphological evaluation criteria in mesothelioma

1) HHROMERWE (e 7V8a i) O RO 7V VAT & 7E B & Ml 2o wT

2) MRS OBILE  IMBLL T 2 BB 2 Ml B o & 3~5 11, 6~10 18, 11~50 1, 50 ML Eo> 4 BEC/HHIL, KREFICO & LR
100 HOERE X IG & LT, MBUHEZ . £ L7240 9 b Collagenous stroma (LK CS) %4 L72EIICDOWT H4RF

3) hump BRI 2S5 2 43 2 S80I © x4 40 £5 T 10 B h o i 5% a5 L 72

4) MR OEIZE © 5 40 R OB L, RefatEiiow T

5) MR OARWIREAL MDA O W 2 3 40 R T L, AL 2R L 7ER 8 & Mgz 2w

6) FNBRAILRRAI © BRR%A 100 18 & U CREART o % 45t
7) ALY G - EBRE 100 18 & U CEEART oM E & 4R

8) LMD MBI ORI (MBI DK 25~28%) : FEA 100 ff & L Cxi® 40 f5C 10 ¥ oM 3 2 L Bifila % 2 8, 3~5 18, 6~9

i, 10 ML L & 4 BB LSRR
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Table 2 Case summary and cytomorphometric data of mesothelioma and reactive mesothelial
cells

Cell Nucleus

Cytologic di i C Method
ytologic diagnosis ase etho Size Average Ratio Size Average Ratio

Wedge 594.9 95.6
41% 57%
LBC-CR 244.3 ’ 54.9 ’
Two-slide smear 601.4 65.3
2 48% 62%
LBC-CR 287.8 ’ 40.7 ’
Two-slide smear 176.2 55.2
3 59% 73%
LBC-CR 103.6 ’ 40.1 ’
Wedge 527.4 52.2
4 24% 57%
LBC-CR 128.7 ’ 30 ’
Wedge 149 476
5 63% 69%
LBC-CR 945 ’ 32.9 ’
Two-slide smear 428.5 80
6 55% 69%
LBC-CR 236.9 ’ 54.9 ’
Mesothelioma 7 Wedge 404.6 61% 67.7 74%
LBC-CR 244.9 50.1
Two-slide smear 257.3 75.2
8 65% 76%
LBC-CR 167.8 ’ 57.3 ’
Two-slide smear 296.6 61.8
9 42% 63%
LBC-CR 124.2 ’ 39 ’
Two-slide smear 240.1 83.7
10 70% 60%
LBC-CR 167.6 ’ 50.4 ’
Two-slide smear 216.4 76.9
1 62% 549%
LBC-CR 135.1 ’ 416 ’
Two-slide smear 805.7 87.2
12 56% 70%
LBC-CR 451.6 ’ 61 ’
Two-slide smear 257.8 65.8
13 65% 74%
LBC-CR 167.6 ’ 487 ’
Total 55% 66%
Wedge 160.9 59.7
14 64% 55%
LBC-CR 102.6 ’ 32.8 ’
Wedge 175.5 54.5
15 63% 76%
LBC-CR 110 ’ 412 ’
Wedge 1615 449
16 49% 68%
LBC-CR 78.9 ’ 30.5 ’
Wedge 270.4 76.6
17 46% 70%
LBC-CR 123.1 ’ 53.8 ’
Wedge 297.1 82.3
18 34% 60%
) , LBC-CR 101.6 ’ 49.6 ’
Reactive mesothelial cells Wed 190.8 564
edge . X
19 48% 66%
LBC-CR 91.1 ’ 37.2 ’
Wedge 204.4 57.9
20 43% 58%
LBC-CR 88.7 ’ 33.4 ’
Wedge 156.8 60.2
21 61% 65%
LBC-CR 95.3 ’ 38.9 ’
Wedge 203.2 70.5
22 53% 58%
LBC-CR 108.2 ’ 40.9 ’
Wedge 170.9 55.5
23 58% 65%
LBC-CR 98.4 ’ 36.1 ’

Total 52% 64 %
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Fig. 1  Comparison of the cell and nuclear areas.

In Case 6, both the cell and nuclear areas are smaller in the
LBC-CR specimen (b) as compared with the two-slide
smear specimens (a) (Pap. staining, X 100).

55%, BB R AIRIZ &FE] & 7T AP T52%ThH -
7o, [ERIS, BEREOEIE (%) OFHHEIEE, 790 H&bE
B EIET67%, 51 & 75 AET64%, 3L T 66%,
PO RIS A BI5 | & 75 AT 64% Td - 72,

FRTFRICHRE L7285 5 % Fig. 2 & Table 3 1278 7.
LBC-CR 1%, Mifaimfs, Bmfte iz, ¥ abeike
WL THEINMULL T2, —, T abeiELs]
EHTALBEDORE, §I1& T AFEE LBCCR DI T
&, HINATAE, BEREE D ICHEEIEED N Do 7.

LBC-CR TS AN, 51& 7T Ak il
THREINUYLL TV,

BD H A MU v FML y FRAFE & SR8 971C HARTLRE
FaR TR L 72RO MER R % Table 4 IR, |
Bl 2 BICldd b Ak & ik L CHl i o B4 o
I 84%, BT DE G OTFIHEIZ 86% T - 7= (Fig.
3). BUSYER R ML 7 BT, BlE AT AL REL T,
ML T RE D& 4 DI 80%, MR O EIA O
85% TdH V), /NULDFRD SNz, MATFERIHRES L 72k
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Fig.2 Box-and-whisker plots.
Comparison of the nuclear and cell areas of mesothelioma
cells and reactive mesothelial cells across the three speci-
men preparation methods.

B RISPER B 7 Blic BT, HHERTE AN
B 57z (Table 5).

Rz IR RS W A% 2D 8 THH R RIZLL T @) TH
5.

D EROMEEDE (e 7va vy#) 13, 1360005
Bl (38%) 2BV THIZES /2. LBC-CRETIE, Z0)
2 B CRHEIROMEEY) & L TR S v/zds, 2Rl
g (e7nvua ) & LCRET 52 L idWEETH -
72 (Fig.4).

2) MIMAESRDEIZICOWT, ML 283 2 Mg
BT ) &b & 45 A, LBC-CRB:THEL 54
D7H) (54%) T o7z (Table6). Z D9 H @ LBC-CR i3
THRBIZZWHI 46, T 5bERETHRICELVHIN3
BITH o7z D 6H1(46%) TIIAEEITED LN L >
7z (Fig.5).

Collagenous stroma (LLF CS) %43 A MlaEslix, ¥
DEDLEERVLIIET T AL ENE 13 FlF o 11 4l
(85%) THiZEE N7z, LBC-CRETIE, 2095034
(23%) 1I2BlgEs 7z (Table6). Z OZEIMETFEIICHE
THY (p=0.0054), LBC-CR #TI3A B IH T SHE MK
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Table 3  Statistical analysis of nuclear and cell areas in mesothelioma and reactive mesothelial cells among the three specimen preparation

methods
Cytologic diagnosis Method (n) Cellarea (um?) Nuclear area (um?) Statistical test
Two-slide smear (9)  364.44 j 72.34 j j Mann-Whitney U test
Mesothelioma Wedge (4) 418.98 j * 65.78 j * j Mann-Whitney U test ] Mann-Whitney U test
LBC-CR (13) 196.51 46.28
. A Wedge (10 199.15 61.85
Reactive mesothelial cells & ) j * j j Wilcoxon signed-rank test

LBC-CR (10) 99.79 39.44

* p<0.05

Table4 Measurement results of specimens prepared by the natural sedimentation method without

CytoRich red
Cell Nucleus
Cytologic di i C Method

ylologic diagnosis ase o Size Average Ratio Size Average Ratio

Two-slide smear 601.4 65.3
2 LBC-CR 287.8 48% 40.7 62%
Natural sedimentation method 514.6 86% 55.4 85%

Mesothelioma

Two-slide smear 257.3 75.2
8 LBC-CR 167.8 65% 57.3 76%
Natural sedimentation method 210.3 82% 56.9 86%

Wedge 160.9 59.7
14 LBC-CR 102.6 64% 32.8 55%
Natural sedimentation method 134 83% 45.9 77%

Wedge 175.5 54.5
15 LBC-CR 110.0 63% 41.2 76%
Natural sedimentation method 151.7 86% 49.9 91%

Wedge 161.5 44.9
16 LBC-CR 78.9 49% 30.5 68%
Natural sedimentation method 1394 86% 39.3 88%

Wedge 270.4 76.6
Reactive mesothelial cells 17 LBC-CR 123.1 46% 53.8 70%
Natural sedimentation method 235.3 87% 67.4 88%

Wedge 190.8 56.4
19 LBC-CR 91.1 48% 37.2 66%
Natural sedimentation method 151.5 79% 48.8 87%

Wedge 204.4 57.9
20 LBC-CR 88.7 43% 33.4 58%
Natural sedimentation method 120.1 59% 43.6 75%

Wedge 156.8 60.2
21 LBC-CR 95.3 61% 38.9 65%
Natural sedimentation method 129.6 83% 53.5 89%

Table 5  Statistical analysis of nuclear and cell areas of reactive mesothelial cells among the three specimen preparation methods

Cytologic diagnosis Method (n) Cellarea (um?) Nuclear area (um?) Statistical test
Wedge (7) 188.6 j % 58.6 j %
Reactive mesothelial cells LBC-CR (7) 98.5 j « ] * 382 j « ] * Wilcoxon signed-rank test
Natural sedimentation method (7) 151.7 49.8

* p<0.05
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Fig.3 Specimens prepared using natural sedimentation without
CytoRich red.
In Case 8,(a) represents a specimen prepared by the two-

slide smear method, (b) represents a specimen prepared
by the natural sedimentation method, and (c) represents
a specimen prepared by the LBC-CR method. The speci-
men prepared by the natural sedimentation method shows
smaller cell areas as compared with specimens prepared
by the conventional method. a~c (Pap. staining, X 60).

Motz B, TOELEELIET T AL OMIZITHE
BRI NG 2o 7.

3) Hump AT ZSEE %2 43 2 S80I, 6) FIBRMl
Befao BB, 7) F LY GUFEMNE, 8) LMo
BRI WT, Z2hzho MBIl % £5T L 75
R%/RT (Table7). LBC-CR#:E 0 Abwik 5l& 75
AETHIE Z 4T - 7225, hump BRI 296 2 4 5 5 §i A
Mifa, FNEMIEML, 4L > Y G TR VwFho
HRICBW O MEIENAEEIRO N7, —
F, SR OW TG &E AT AFEICBVWTAHEREIZE L
Ao, LBCCREBIUT ) AbEELORKTHE
#%m L7 (Fig.6).

4) ME OB, WIFhofE H LBC-CRIETILHE
JECHGMEM 2R LTz, AT, BbilgEmz R L
w7z (Fig. 7).

5) MIEBFOAWEALIX, THabEHEIEAT
2T 13 B 13 61 (100%) TR SNz, —JF, LBC-
CRETIX 13HIH 1161 (85%) TH 7225 TH &bt
BBl E AT AL K LT LBC-CRETIZZ K il T
A LA b T/ (Fig. 8).

Iv. £ =

ATk, $04A/beike LBC-CRETIER S /-8
A& L, MEmES X OBE M/ L 22 Th -
72, —7F, BI& AT AL LBC-CR ¥ CldAMigmAs - £
FEEDITHIET T AL TREVEHEZ R L7, Mgt
Tl p=0.0541, B TIE p=0.0892 TH Y, fMalFWE
BEREONG P o7 HIET T APFIEAEI D% L (n
=4), BRI T Tl % 2o 720D H 5.
Gtk EBIEE R LB ETH S.

INSOMEREBE 2, LBC-CRIEIZBIT AN JEIA
AT L7 ISR I B THEFE LM/ 5
M, Cased T 24% F THiiz/h L TW722%, Case10 Tl 70%
THY, ENZ X DN OREICESALNT. —TT,
TR O/ L TUHIEBI I D AR AV S WG R & 25
7o, HROMWMAEOCTY, LBC-CRIEIZB T A Millwo /it
PRI NTBY, B SVIZHHBLAT 40~60%FEFE T TIS
P 5 LM LT ab,. RIRETTD RO RIEGS
N, WMEHFAN B BZEEZNRD SN Tz, R %
B3 FHARTERE L CIER L 7 ih i 2 518 X OV B A B A
a7 BTH, F—EFADOT Y EbELETHERS Iz E
BLUOBI&E 7T AL THERS W ROS P A & Mg L
THINE AN BIEE S 7278, LBC-CRIEIZ E DOWE
BIIRD LN h o7z, LBC-CR LI HARLMED: % HB &
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Cluster, slide

Cluster,slide

Fig.4 The background mucinous substance.

In Case 5, the background mucinous substance was clearly observed in the two-slide smear specimen (a, b) but
appeared as fibrous structures in the LBC-CR specimen (c, d).

a, ¢ : (Pap. staining, % 20) : b, d : (Pap. staining, X 40).
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Fig. 5

0 — —
LBC-CR Two-slide Wedge
smear

Box-and-whisker plots.

Comparison of the number of constituent cells per cellular
cluster in the pleural fluid among the three specimen
preparation methods in cases of mesothelioma.

_— =
® O
S O O

Cell/slide
D))
o O

T
" i I i

Orangeophilic cells

Hump-like Cytoplasm

o

Cell /10HPF
(=} _Ch 5

20" BC-CR Two-slide Wedge 5 LBC-CR Two-slide Wedge
smear smear
2. Signet-ring cell 120 Multinucleated Cells
I5 . 100 o
5 2%
80
q:i 10 5 T
N T . 60
T 5 3
mE G
0 20
-5 0

Fig. 6

"LBC-CR Two-slide Wedge
smear

LBC-CR Two-slide Wedge
smear

Box-and-whisker plots.

Comparison of hump-like cytoplasm protrusions, orange
G-positive cells, multinucleated cells, and signet-ring cells
in the pleural fluid among the three specimen preparation
methods in cases of mesothelioma.
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Table 6 Distribution and statistical comparison of the cluster sizes and collagenous stroma in mesothelioma cells among the three
specimen across preparation methods
L . Cluster size Significant difference
Cytologic diagnosis Case Method 35 610 1150 >50 Total p-value observed Collagenous stroma
Wedge 8 37 51 4 100 2
LBC-CR 3 21 71 5 100 00179 IBCCR 1
Two-slide smear | 22 48 30 0 100 2
2 0.0558 —
LBC-CR 19 35 43 3 100 0
3 Two-slide smear | 0 1 7 92 100 0.2097 . 6
LBC-CR 0 2 13 8 100 ’ 0
Wedge 5 18 4 0 27 3
4 LBC-CR 17 28 12 0 57 03169 0
5 Wedge 20 18 26 36 100 0.2302 N 20
LBC-CR 25 20 18 22 85 ’ 2
Two-slide smear | 1 10 57 32 100 2
6 LBC-CR s 17 47 28 100 0% LBCCR 0
Mesothelioma 7 Wedge 1235 52 ! 100 0.7254 — 3
LBC-CR 10 29 60 1 100 0
Two-slide smear | 2 32 62 100 . 0
8 LBC-CR 9 12 99 0 43 0.0009 Two-slide smear 0
Two-slide smear | 0 11 64 25 100 22
9 0.0012 Two-slid
LBC-CR 0 10 1 1 27 wo-stide smear 0
Two-slide smear | 7 10 2 0 19 0
10 0.4648 —
LBC-CR 4 11 4 0 19 0
Two-slide smear | 14 52 24 10 100 4
11 0.001 LBC-CR
LBC-CR 7 33 51 9 100 2
Two-slide smear | 2 14 64 20 100 2
12 <0.0001 LBC-CR
LBC-CR 1 8 29 62 100 0
Two-slide smear | 3 43 52 2 100 8
13 0.0058 Two-slid
IBCCR |11 5 33 0 100 wo-shide smear 0

L, fREEH AT L2 IREOMBAEO F FHkSh
5. =, THOEDEERFIEF T ALETIE, MlnzmH
BN LR CHRIET 5720, B S5 HIRI12
K& RD, 72120, TOAEbEELIIET T AEMTY
WARRE I 2 B 2 IOV IE R 2 ), Hlla~ o2
FE—RETIE R VITREED D 5. SH S O IS RE O
AEICHG L TWA EEZON5. BAFHREA RS
X DA OB, BINE O TIZIRICHE & L2k
DEFDENZIE 505, Mlao/N L, HRILR
EEFBRORNTGTIC L 2BEMN B HBLEEZONS.

O R AE G112 35 ) B NG oGt Tld, TR 281t
ZRTHONRH o7z LBC-CREETIE, oKy g
(e7hva VE) OFEAHEEET, SHEREEE L TR 5
nens, 7479 L oENPKEETH -7z, LBC-CRT
FERORMERPFER AR E SN T, e7u Vg
HEMRWPDEELZITTHD I EARB IR M
EHOBILTIE, Hil LEoBBMEc BT,
AV X 0 RS BGHB0 A A3 5 B 0s 7 61 (54% )

Th oA, BEARAVEREIC X 2 E0BIIZHED bk
No 7.

FEHZ T 5 L, Case3 DT ) A bEHEICHBIL 72/
Fadedlix, KAlZ > — MROMBBEIL BB I HE R > T
BLLTWwWAA, LBC-CRETIIEMBIRIERILEZRL
VAR R M TH - 72 (Fig. 9). VAR ZESRIZO W
TIEHINFEFTOMETIHREINTEB Y, Ko
LBC-CRE T FEkOBIG AR S /2. CSEA T HHEM
OHBEIZDOWTIX, LBC-CR#TIZ23% TH ) HEICHK
OB EE 2522 5 72, LBC-CR #: T AR 2 ML 0 HAF IS
X DEBUNIRD CS 2 HTHHEBMBLE LI b #E
z25h 5 (Fig. 10).

M O BIFJRIZ BN A SN, LBC-CRETIET
DEDEEETIEF T AL L TR TH
0, HRIE R T B S [ PR O R AU 3 o RRGk 1 3 L
Polz. Fiz, EEMBBOMBEIIO VT, FIEAT X
FEICBWTLBCCREB LT D AbegL R L THE
WZE 2o 7z, —F T, LBC-CR & TIHMNL A AR 22 1

2
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Table 7 Number of observed cells with hump-like cytoplasmic protrusions, orangeophilic cells, multinucleated cells, and signet-ring
cells among the three specimen preparation methods
L . . . . . Multinucleated cell
Cytologic diagnosis Case Method Hump-like cytoplasm | Signet-ring cell | Orangeophilic cell 9 35 69 >10 Total
Wedge 6 4 11 17 7 7 5 36
LBC-CR 4 6 16 5 6 33
9 Two-slide smear 4 13 16 25 3 1 0 29
LBC-CR 8 10 10 37 6 1 0 44
Two-slide smear 0 0 4 0o 1 o0 0
3 LBC-CR 0 0 3 1 1 0 0 2
4 Wedge 6 6 >100 28 2 1 0 31
LBC-CR 2 2 >100 23 4 1 0 28
5 Wedge 0 0 0 31 0 0 4
LBC-CR 0 0 0 30 0 0 3
6 Two-slide smear 7 3 4 5 4 0 0 9
LBC-CR 5 5 0 8 4 2 0 14
Mesothelioma 7 Wedge 14 8 24 78 14 2 0 94
LBC-CR 16 5 28 79 16 3 0 98
8 Two-slide smear 2 0 36 4 1 0 0 5
LBC-CR 1 0 27 30 0 0 3
9 Two-slide smear 0 0 2 1 0 0 0 1
LBC-CR 0 0 0 2 0 0 0 2
10 Two-slide smear 0 3 0 30 0 0 3
LBC-CR 0 4 0 31 0 0 4
1 Two-slide smear 1 2 2 6 2 1 0 9
LBC-CR 1 1 1 5 1 1 0 7
12 Two-slide smear 4 10 12 24 19 16 8 67
LBC-CR 1 5 8 18 17 10 7 52
13 Two-slide smear 17 16 42 9% 4 0 0 >100
LBC-CR 13 11 12 94 6 0 0 >100

L, MRESRAT 2D 570, REEZEZT
BISET 2 LEN DY, LAML O FMNIZ I Z B E 2 525K
67z (Fig. 11). MBEEEDOAHEALIZ O W T, &
NETONETERINTEY, LBC-CREZ H V-
S50 DMET T, M EABOARHBALD b b & ik
LCWwab., RREHIBWTH RO EIF 5N, LBC-CR
BETIET ) AbedRen & 7T A BTN E 8% D
ANHEALAS RIS 728D, R 7l e B a5 S oD 3
DN B Z EWFER SN2, 72, Cased i, HloE
WiFDARHBAL O MEA RN KB ATRD & N7k T H
D, REE T b MIEDO/NILEZ R L TWwiz. Case 10 D
fi/hEIZ 70%I1CE EF D, HMEmA I Case 4 DFYF:5T
INHBBREBI T d o 72. SIS OIEFIE O i /NR D E W
i, EEMRORE SHFEG LTI LPEZLNS.

Fl&N T AERT ) b cidfiigsy M s, M
R B i O AR HIBRAL O AR IcBlgE s 5 — 5, LBC-
CRETIZMIM AN AR SINE LD ERTH D,

D7z, KECHINLE L4 O ARHBEL 2SR WHlIE T,

PRAELBE R BRI E DS EEAT L ) I Z e <, izl
RPKREL b EZ SN —JF, AT
BIFOAHBEAL DSREECH ), Case 4 13 & DOFWHRM/ME
BOLNGro7z. PbEX D, LBC-CRIETIE, MilgEH
# O ARHBEAL OFE A3 Fe B 25U O 58 & 2T e 3wl
BEMEASE 2 S/ (Fig. 12).

Hump £ 28586 % A 5 2 $5 80T, FIVER A R Ak
fo, BLOF L Y GIFEMLomBLc O T, #Er#
WA EATIRD N o7z, TNHOFRIZOWTIE
EAEREC b O TRELLET R TH S I EAREN
7o, WEOMED T, hEEMRASY V8 ERD 6 f5 DL E
DORKESHRL, WREE BOSEA BN o IS HEEFE
GBEEENED LN, o2 RS, MEORE LI
BIEOSEMNCHH IR EEZ LN,

—75, LBC-CR & TIZMIEA/NRILT %720, HEED
MR OGHI A L < 2 5. FF12, KA 3L
HRIEOEE 25 TH Y, LBC-CREZ H W23 T,
PR PE ) TR AL 2 T ICE BT RETH 5.
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Fig.7 Cytoplasmic hyperstaining and nuclear chromatin conden-
sation.
In Case 1, the LBC-CR specimen (b) showed a particularly
strong tendency towards staining as compared with the
wedge specimen (a) ; in addition, the nuclei also tended to
be more densely stained (Pap. staining, * 100).

V. #& i

LBC-CR #:12 BT 2 MR 0 LI oW T, MR
FHIRE Tl LBC-CR L ) b idia ik L THITBR %
DN O W TGN A BEZ R, & AT AkE
LBC-CRETIRGIE AT AETRRRE WM EZ R L 72
N, HEAI o7 F72, LBC-CREIZHREZHEIZBW
THROLTIVE VBEAOREND Y, MILE L7 A
BEfbAs bz, ML ERD I ARICBIE SN2 T
CSEATHENOBMMBEIARITKTL, B LEE
GETRVAHEE L 2 5 TP S A L 572, —75 T, hump
MMl 2ot 2 A3 2 500N, FIBRMiapRiile, + 1 >
Y G 7 & O B 3HFH A EE A SN
Moz, TNHDORTHEIEZZHT 5 IIZRA»DH
5. IhooMEEOZIE, HRLREEZFEEE L
LBC-CR iE45 4 OREARVERLEFRE & AR O B EIHEAE IS

Fig. 8 Indistinct cytoplasmlc margins.

In Case 7, circumferential microvilli were observed in the
LBC-CR specimen (b), but cytoplasmic margin blurring
was observed as compared with the cytoplasmic margin in
the two-slide smear specimen (a) (Pap. staining, % 100).

BE5-LTwab 2 e ThHo7z. HEEDOKIBZ T
RARBWEEEL, $0EbEERTI& T T AT Zﬂl‘“‘zl‘
THEALESNTW D20, ZTh b kiR LBC-CREEARIZE
DFFEM Y22 LIZHEL WITREMEAIVRIR S 7z,

FHH O, HRTREFRFMLEH ) TEA. K LDOEEFILEE 60
ol H ARRRMIE A S %S (2019 4E 6 A, HUT) THELZ.

W ARERZDICH2Y, ERELIYHEVIZEESEL
KRBUG & DEREE > & — KIMEFRICER# 2 L5

Abstract

Objective : To compare the LBC-CR method with the two-slide smear
and wedge methods in terms of the cell and nuclear areas and morpho-
logical features of mesothelial and reactive mesothelial cells.

Study Design : We analyzed 13 cases of mesothelioma and 10 cases
with reactive mesothelial cells for this study. Specimens were prepared
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Fig. 9  Comparison of cluster formation.

In Case 3, comparison of cases with cluster-centered
appearances revealed multi-layered sheet-like clusters in
the two-slide smear specimen (a), but overlapping and
three-dimensional cluster formation in the LBC-CR speci-
men (b) (Pap. staining, x4).

using the two-slide smear, wedge and LBC-CR specimens, respectively.
Differences in the cell and nuclear areas and in eight morphological
features reported as being statistically significant (background muci-
nous substances, clusters with collagenous stroma [CS], clusters,
hump-like cytoplasmic protrusions, dense cytoplasm, indistinct cyto-
plasmic margins, signet ring cells, orangeophilic cells, and multinucle-
ated cells) were evaluated among the specimens prepared by the three
methods.

Results : As compared with the two-slide smear specimens the LBC-
CR specimens showed significantly smaller cell and nuclear areas, indi-
cating cellular and nuclear shrinkage. In contrast, the wedge specimens
tended to show slightly larger cell and nuclear areas, although the dif-
ferences were not statistically significant.

In regard to the cytomorphological findings, the influence on the
hyaluronic acid in the background and the three-dimensional appear-
ance of cells and clusters resulted in densely stained cytoplasm and
clearer cytoplasmic margins in the LBC-CR specimens. The detection
rate of clusters with CS was significantly lower in the LBC-CR speci-

mens.

Fig. 10 Cell clusters with collagenous stroma.
In Case 9, collagenous stroma was identified in the two-
slide smear specimen (a), whereas high overlapping made
observation difficult and unclear in the LBC-CR specimen
(b) (Pap. staining, X 60).

However, no significant differences in the hump-like cytoplasmic pro-
trusions, signet ring-like cells, or orangeophilic cells were observed
among the specimens prepared by the three methods.

Conclusion : The LBC-CR method, based on a natural sedimentation
principle, may alter the cellular morphology due to the combined
effects of its preparation procedure and the preservation solution used,
potentially making cytological evaluation of the pleural fluid in cases of

mesothelioma more difficult.
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Fig. 12 Marked cell size reduction in a case with prominent micro-
villi.
In Case 4, large tumor cells with long microvilli were
observed in both the wedge smear (a) and LBC-CR (b)
specimens.
This case showed the most pronounced reduction in the
cell size among all the cases analyzed (Pap. staining,
x100).

based cytology (LBC) AR & St SREAEA D Fchfze.  H EHl
Jla@k 2012 5 51 : 315-322.

5) SARE, BINME, WA A - (35 RSB 20K
LML E—E o4 kL BB — B MR
2013 ; 52 : 495-501.

Fig. 11 Multinucleated cells with three-dimensional morphology
and dense cytoplasm.

In Case 11, cells in the LBC-CR specimen tended to show a 6) WUNEnh, fEHE JT. SRIHET - 132 LBC #E% Hv 7ok
three-dimensional morphology of the cells with densely AR OMINL =R, HERMIILEE 2019 5 58 © 231-240.

stained cytoplasm. Therefore, observation at different 7) IIEFEG. T I O MR AR — v R SRR RS AR T — & >
focal depths was required for assessing multinucleated FIN—TOHEE SE ZT— HERMEE 2018 ; 57 : 101-

cells (Pap. staining, % 100). 108.
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{UABRIRIS & B BRI D TEREZE AL D1l

BIE Y R MY BRSO OBEL?Y OFEH O GR—1?
KIL LY
U vy SR ] et L O o N FE LS G

BEY bSPTIR I T A L O AL L, WL 25 2 &5 LIEL
RSN A, TE CIIBEMRR R LR g O bk m OB E I H 545, I IEMBOZE
LI OV TR 2 A . Alal, Divb UL HERT 2 T O MK I MBS % s s i o T g2 AL
DU D W THRE L 72,

HiE o Yk THRIE & MRS S L7z 8 4 D BE DO IKIRRIZ B 1T 2L 2 C o R E R 0 T 8
RSB L2, By a< T v OREEIC O W TR MEIGHENT Y 7 b 2 W CERI L 7.

BAE AL IS R T b o th R AL © U, M IS 2R E S H D b O OB OZEALH X
WHYE, zu~xF AdMBRIRE 2Y, 7u~xF v ORHERELET RN E o Tz, BRI
7 MW u< T L OFFHli TIIALEEER THRICEEEN S W L b o 7.

i bt o IEML o2, MRS ASLNDY, Bedulhd L72Zbo)iasHiib, B
FITA L NIz AL X 0 AL L7 IR, R R BOSPE B MG & o8BI AY X 0 Rk & 72 5 A5,
(b2 i O W R IERI O TERE 2 A 2 U385 5 2 L T, MEELEIIIO%IF2,

Key words : Malignant mesothelioma, Body cavity fluid, Chromatin pattern, Drug treatment
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I. &0 &®IC T % FH o TAR2ER R 4 O v Rz BRI E 0 TR B AL D HE %
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PRI T, EEMLoA L HI L, MR L
FEHEAZMMEICIEET 2 2 EDREETH LA, HEOHRE II. ¥REFRE
EHBIIBNT, H—BHFOWMEIZE b 63, fbFsk
Fllh & & b IHEEHINE O B 72 Z AL SRE iR 0 % 25 72 1. W&
JThRL, EEMBOE 2 o< T v R E % EOTEIC BBV T 2010~2025 E D RIS HEANZZ L, LRk

X Bk hhEo S B, RN TR i
TE8N, —kfbF#EEE LTI A 795~ (CDDP) &

Characteristic morphological changes induced by chemotherapy in
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2. MHEBLUHE

1) M

MM EZAEHZ, 3000 rpm T 10 4550 L CHIIN 2 UL L
INT 4 —a— MG XD #EER 12— B A F 4 F MAS-GP
type A (BAJEAE T- L3NS 4E, Osaka, Japan) (ZHIIE % &
Bk L7, 20k, A7V —RE2IT\V, W% 95% T
) —VIZ 1 RS S, o8z aa g (BUF, Pap
dettr) BRI, TN T HELRMOEAR 1, PAS Ko
K2M, FOFGAEEAR2 2L 7.

2) BEMEET CTORERAN )i

Y IR e FNEENE N H A A & ) A3z [ENE
PR b sz R B 32 i O F5 1 & 48 1.0 Wit o e iz ks
VA ARIPERII T R & SRS, BEMEE T T, B
EAMBESE o RE, A E OMTE =R, T R
Gila g o mIE K, AL OAHE L, + 1 v Y Giftk
M), AT (&, K& S, BEAK, su~T U
1, B/ME), ZRMI (BB X UHERG) 1CoWTE
RESA YRR 2 4T - 721

3) WIRAFNT B X ORCEHRNTIC X 2 3Rl )7 %

CREAINBIEIC X 2 BBIYETHM & 1351, AL Cldm
GIANT B L ORI Y 7 by =2 7 2w Ty~ F Vit
2 R L7z, T 21213, Pap A ET
RO, BREAASRET, 2oL 72k
JEMIN 2 R 2 IR L 72, S oMk, SEmMSE T Y
% v A Z (Evident Co., Tokyo, Japan) % %35 L 726558
R A O 100 f5CHiZ L, WU L 2 i{%1% JPEG
R L LR LA BUS L2migIE, mgmry 7 b
% x. 7 CTd 5% Image] # H\WCTUB % 1T > 72, #)IZ, RGB
715 — W% % 256 B5FH @ grayscale Bi{f~ & 254 L, %58
WoRz 7oy L, BEMEFRE L. 20, BN
HOMWMBEMIZHE T, F/PMEZ 0, A% 255 &35 &
ITHIEICa Y F I A MlIEZATV, fREZEOX 5D
EERBEILL 729 X THT 217> 72, T, BNz e~
F U DY IR 2 T IR E KD B 72012, BotE%E
FHL, e TBORE SEZRTI|IEL L ORI ME
L7z, 361, BOEEZBHE TR I LIZLD, e
OMMBOBHEZEN L7, ZOBBEL 7 a<F > Ok
22BN T 28 EIRE L Lz, BHEEIZOW
TIZ, FEM{RIZBIT 5 8bit grayscale H{E D 0~255 & %
V7B 2, RO 720 0~1 O HEPRIZIERAL L7224
DWTHIENT 2 AT o 72, BRFENTIC L D 15O NS
L UOHBEEORKFEIZOVWT, MMy 7y 27
(JMP : SAS Institute, Cary, NC, USA) % v CHER Lg%
T, tREIC X D REFENAEEZ R L7z, A%
2025 4F 6 H 23 HIZIHERFR Bl AR R 20 KRER

572 (202507-013 (5067) ).
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1. hEEMRR % FD & U 5B T T O

1) IR &SRB

ArIlRET U7z he Bl T, Aba i 4 C I 55 M e 1 B
WZH o 72 ZEALIE A S N o 72 R BRI A £
723 BRIR e & NS FLIHIR O MR & U Tl bt ik
ED BRI TRED SN L L, (bHRERDIZ) A
FIE R WA T, IAEPEICHBLL T 2 I 23
BINL Tz,

2) B (&, K& S, B, 7 u~TF Ui, /MR

Hh Bz B AN DA% AL % & ([T TRIE A
WZIEZLL, Bt Td e % was, WEED LiE
LIS o7z, Abdni Tl oo K & S
13 VRERD A~SRERRIETH o 7248, fbEERICIE) ~
INERD 5~6 fEREEICR R WAL L Tz, Wk iERTieo N/
Cltid, fb&fd oI BOs kBRI 1 e X T/ &
Mo 7208, ALFERERIIE RORYE R R & R T dH -
7o, AL HRERN I IRAR DI 2 MIa A3 % hr o 7228, AL
PR IR DIARHBIL L T DAL £ A b,
7a<F %, ALFHRERTCIMMERIR CTH - 7228, 1t
SFPEHRIE, HERCIRE 2D, 8B 7 HIICB VT
OMfETr u~F v OLRYFEEREN MR I NIz (Fig. 1~
3). Ab&RHEEEERTA & D IS/ MRIZIH T - 72,

3) HHHLA B oAl 22 R %

LHREB T, ALFEBER OIF ) AL EEER ISR T
hump BB E 22D b o 72, T AL TO
MITBAH BT W AH B3 AR EALIZ B L7 e o 72,

4) ZRMINE (B X OHIE)

8 Bl DAL F R H 2 DIEAR b o i % 45 4 100 16 A
7 bL, ZRMIEE X CHEEMBORO I iE % i L
7o, 72, ZEMEO D bosgEmEomMEb v v b L
(LA RRERTI LML 77.2%, HAEMIILIZ228%TH D,
SRR 21 TH - 72, —T5, (LFFER TIIL ML
67.6% T, HEMILIZ 324%TH D, BEHRIZ 14HTH -
7=.

5) MR Gl E o IR R, Ml L% 0 /B BAL,

F LY G

(LR A ONEREMIL T, (bSRERNC TRl
XF A4 M) = VAR, mEESA LN Mg oz
T VEGAL BRI R LSRR DT ) 3% L, %
FaDKE SVZKREIG HI 72 h o 7. AL HRERICIE
(LS FHERNCHART, MlLiE O AHE L% RO b
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a

Fig. 1

Morphological changes of malignant mesothelioma cells in case 2.

Case 2 a~c : Before chemotherapy, d~f : After chemotherapy (Pap. Stain, x 100).

Chromatin became coarse-granular after chemotherapy (d~f), while it was fine-granular before chemotherapy (a~c). Uneven
condensation of chromatin in some cells was observed after chemotherapy.

Morphological changes of malignant mesothelioma cells in case 3.

Case 3 a~c : Before chemotherapy, d~f : After chemotherapy (Pap. Stain, % 100).

Mesothelioma cells after chemotherapy showed small vacuoles in the cytoplasm. Indistinct chromatin was noted in some cells after
chemotherapy.
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Casel

Case?

Case3

Cased

Caseb

Caseb

Case7

Case8

Morphological changes of malignant mesothelioma cells in cases 1~8.

1A, B : Pap. Stain, X 100, 2A, B : Image analysis.

1A, 2A : Before chemotherapy ; Chromatin is uniformly condensed.

1B, 2B : After chemotherapy ; Chromatin is unevenly distributed.

Chromatin condensation could be observed using the Image] analysis software.
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BOGPE TR MR LA BIC X D Bl L Tw i 02
2%, WREICIE HAL o 722 bid A DN h o 7z, MEEROF 0.1 :—
i, ERNS O)iﬂ‘%*ﬁﬂg 2B f'ﬂ:i#ﬁ(iﬁﬁ Tl A 0 Before chemotherapy After chemotherapy

D, BIEDPLEH S NTDS, ALFHRER TIIMBE D%
EAHLD, BidAEHOTW F72, U ko
AR DIF ) DL WEITNIC B - 72 AR RE AL IZ
LATIERd o7z, hERIIb AR L B 12, TRREN
ZALIZA SN, MBI EILITH 2 d o 7.

2. EREET S L ORRETERTIC £ 2 RETES L UKIEE
DFHE

1) B o Fifl

(LEEBRERI R OBAKIZ BT, BIERID X bz EH
100 f 2 MEAEZS (BRI, B ZWE L7z, el 2 &I
HFLEAL T S N2 E M2 S E I L, fbafks:
Mi%ZENZEN 8K (n=8) H#ETHAL L L CTHITL7-.

KA O F I + KR {251, b2 EnT 226148+
61486 um2\Zxf L, 1L 1% 324096 = 100649 um>Tdh 1),
{LFRBHRICHBE LM RIABD N (p=4.14%1079)
(Fig. 4).

2) BEHEEE O RN

BB & O O, (LB Emith oMz B
W 1 B9 100 Ml o H Rz AT & AR ZS LA o B L,
FNENOMB RN R E Uiz, 72720, WM H
VF B MO AR Tl R ERTE L, JERI S & ICHIE
BT S N SRR B & OB 0PIl % 5
WL7z. 2ok, ERIEOFHMEZ VT, 1L
genzh bl (n=8) ZfatHifiL L CFHE + kR
EEAEML, HHEKETo 2. BEEICOWTIE, JEH
RIZ BT % 8bit grayscale £ pixel intensity (0~255 FF
W) BHOEE, 055 LICIEHAL L 2 MEDM 7122w
TRkl L7z, RO (0~255 FE#H) o F-3fE + B
el L, LR 156.49 +24.02 124 L, fb2 %
200.13+23.68 TH V), ILFHERICARE LR LANEDO LN
72 (p=3.33x1079). —F, HHEZ 025 1IZIEB(LL
TAEICBWTD, (LEBRERNCHRTESRER THER
ERED SN (p<0.05). INSOFER LY, Lk
RO EMEE TR, BB iz CTEE EA
TR RN EALDE LA 2 ER LTV A,

Iv. # =

BREEA D HREE N T D 2013~2023 47 0 Hr 7 i 55 6%

Fig.4 Change in the level of chromatin aggregation (mean
nuclear luminance) after chemotherapy.

HEWCL DL, RIETIPEIEIZWELC 90.3%, I
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JEMII DWW THE 247 - 72.

MR EOEFE & LCid, WEHGHE, JMEHGHE, BTG
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FRER) B I OWIETF 2 v 7 R4 ¥ MHEEIEH SR
INLDPHMAEDLEINLYELH L. SHOBREICBNT
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— MR PR IR LE, V) > SERRR MR ER 72 & o i
Jazis e LTHET 22 2% L, IMERICASRT
D, BRRBLOALFROEIE LTEHLGERT I LD
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MHE A%, hump SRR 2SS A LN S 3. MlaO
DRESE) U FROBDO 4 fEUETHL 0% L, M
REETA 7)) — ViR, \EEESH Y, FOH
RO JBHREE 2 3830 5. N/C 3 BUS P Bz 2 e T
INSWEDL L, BIdOET, zavF v iR L
WHIERRTH B 2 E DLW, —F5T, S DL
ER O R ML O REZEAL DS ORE T, vz I
RGN, MR, o9 BTk, IR EHRL
BASNDLZEDHERTE. hREMBOMFTRE L
T, BOKRE S LHAHBERTTIZY ¥ 8Bk D 4~5 5L
T, BUSHEH BN T N/C Hd/NE Ao 7298, ALaF
BMETIE) Y RERO 5~6 BRI L L Tz F 72,
rh Rz AR DA% TR AL S0 8% D B CRIBEAEICZ
L<, B tETd 2 MI05% 5o 7288, (batidkiic
AL IR, B DS BB AL 3 2 M A8 e i 12
Hotz. ruavF L, ALFHEERIITHERIR 2 S HLE
FEARIZZEAE L, & SR ER T RLL% A S M2 < o
TWa 720, 8#IR 7Hlo—EHoMTIZry a~F R
WSBRERLHHREEOERN L 2o TVD T LA MRAS T
7o WHRIAT, WMEMRTY 7 b 2Tk Bz uvwF oD
BEEEICB VT, BOLE A Tl L - 28Rk s Hwv
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TEAEAL L 72& 25, ALFREHTNI TR Tt
ARICHRL T,

ML O MBUERE & LTid, (b b IMEME X
72IEERIR 7 & DNZFLEIROAMINE I & L TEER] TRED 5
N7, ALFHER DI ) AL EIIZIRA L, IAEPEH
faoBgmAiHx o n 7z, ML X 2BEELO 1
D Td % hump FRMIL 2813, fLyfdifk Tidmd LT
Wiz, AR R RIET = v 7 KA v FHEE T
FHEANBIT 0§ 2B I v L SN B D, AL ARERIC
(&ML O BB R MR D 2L 12 b D A b
72. 8B & AL & B IS RISHFPER, ) 8Bk
HRER D MDA SN 72h%, LR ERTIEY ¥/ BRI
MER T o7z, F7z, MBREKIZLFHET TR 07
P23 o 7oA S N 72hs, AL PR T OEL
HAZHITNWD I EWE o7z,

V. #& B

N TR B ORI ES 2 3500 B Hp R i
N OHENLIR DTEREMZALIZ B3 % 5hfll 22 i 1 22 <, 4l
ORI T, BRI L E LB ERBETH D, i
THIFE LS D IR ISR D B b2 7z & OITHH{EFENT v
7 b (Image]) ZHW5AZ & T, RENKBICBITA 70>
FUBREEOEEEBINPOERNISIHMETE 5 2 L 2R
L7z, AbFgd ko BN T g 22tz 2 L
9L, 7uaxF UL L GAIIIBE DL 7o)
F—rERL, #iZ7u~F UHPEEREGA IO
B e DM Z TS L2 DB D, Ll 8 Bl TOME
Tho722%, SHRIOIEMZERQTHNTZMHEDL L
T, AbEERPIHE O B EM L O TERE = AL O R & W
FRICTE A LHIfFE NG, S OITEETIE, PREZEIC L
THALFHREIRITIM R, S FENRRERRETF = v 7 R
4V MHERELR ELRBRERPEAZINTVWS., IHD
GHERDOERBT OB UT, M ED X9 %
SIBAZALDAE L DR HL 2T 5 2 LIE, HFR)
ROBMHER TFHTFINORBWHEEND 5. FFICR
BEF v 7 RA Y MNHERD X ITHROMAEIKE N
FHNC BT, BEFPNELZ A A< —h—L LTH
HATELNE) el 5 I L I3EELFETHL. L
XY, KRR IEIC BT B iR AR Lok
RIS 72— CTh ), MRz HwgE

JEAT 38 72 7 RS Wl Bl Y — v R HRETATERE & LTI T
E B REMEDVRIR STz

EF O, FURTREFSHCREIEH ) TEA.
KA OBERIZE 64 M HABRMLAAFEH LS (BhR) 128
WTHFEL7.

Abstract

Objective : To determine compare the morphological characteristics
of pleural mesothelioma cells pre- and post-chemotherapy.

Study Design : The cytological characteristics of pleural mesotheli-
oma cells in pleural fluid samples obtained from eight patients diag-
nosed by histopathology as having pleural mesothelioma were deter-
mined pre- and post-chemotherapy. The level of nuclear aggregation in
the mesothelioma cells determined using an image analyzer was com-
pared post-chemotherapy versus pre-chemotherapy.

Results : Post-chemotherapy, nuclear changes were more prominent
than cytoplasmic changes in the mesothelioma cells. The chromatin
was coarsely granular post-chemotherapy, whereas it was finely granu-
lar prior to chemotherapy. Image analysis revealed high levels of chro-
matin aggregation in the cell nuclei post-chemotherapy.

Conclusion : Morphological changes in mesothelioma cells after che-
motherapy were mainly observed in the nuclei, although alterations in
the cytoplasm were also noted. These post-chemotherapy changes
could make it more difficult to differentiate mesothelioma cells from
adenocarcinoma and reactive mesothelial cells ; however, a thorough
understanding of the morphological features of mesothelioma after che-

motherapy may contribute to more reliable differential diagnosis.
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Salivary gland tumor fine-needle aspiration cytology ——Accuracy
and discrepancy of categorization by cytotechnologists and patholo-
gists——

Shota YANASE, C. T, I.A.C., Haruna YAGI, M. D., Ph. D., Harumi
KOBAYASHI, C.T., Toshiaki HARA, C.T., Renji FUNATO, C.T,,
Yuma IKEDA, C.T., Kennosuke KARUBE, M. D., Ph.D., Masato
NAKAGURO, M. D., Ph. D., Katsuyuki KATO, C. T.

Department of Pathology, Nagoya University Hospital
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FAHREZ W R SR PR TINCEE 2 &E#H 2 b -
T 5. MEGUIRIESS (20§ ATz & LT, M,
fEAI, 224 & 9 Bl 2 © GRS [HlAE 2 (fine-needle
aspiration cytology : FNAC) 23A K FH ETwBD, La
L, MEEIRIEE I3 S HOEERSHFAEL, TNENONE
B LE R G ERTI LR, Bk EIEM L 728k
B % 295720, FNAC TOMMEE O HE: T A3 HE 70 i 25
D—D2TH5Y. FNAC DIRIE - FFREII A5 7F Y T A
DGR, FEEE 78.0%, FFRELI7.7% L HE SN TV B,
MDA SN LY. FRICKETEDOEIRE L, A7
DI - THIEEE 43~91% & ik 2258 L vy,
F T, bvb i Yhaik T oOMERIR FNAC O REREIZD W
TEYMEABHBMICEHI L, S S ICMBaL - maE
DY 78 DA A LT % 24 TIHT 2 1T 5 72
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II. HEsLVAHE

1. X%

2018~2022 AE DI, WEEIRIEE & S, A ERY:
&7 5B R R 9 B T FNAC & i VA BHZ 3845 5 MRS W o A
FaFibnl 08 Bl E G e Lz, W5EEDOERIT 16~
91 7% T, XML 57 I TH o 7z, HEHNZ B AT 52 41,
DS 46 FITH o 72 FRUURSF O NFRIZE TR 79 1, %
THRI9BITH 572, 74 0 —T v FRH0 HksHE A5 A8 1E
725727 EO I T FNAC 258 nl AT b T 23 & 13K
HOFNAC#ERZ MR E Lz, Ao ar— b OREFOH
IR X B Bk 72 2 W% % Table 1 12717

2. A&

FNAC OFEAEBUIRD L H 12T - 72, REMFITFRED
HETHRKL, TS OB A+ — b A X 7T
ZiTo72. WEE LR EE R, Papanicolaou 4+ff, May-
Giemsa st % 17 o 72. MEZZWHIC O W T, ZRdEkk o
MfaARA TS X 2R, WBREE IS & 2 MIKES 1 e A
REZhZNAM L7z M ki diiumdt 7 4, %
MR 7 40585 L Cw7z2s, flamd e X0, FRaKE
HOREDZEIZE LTI 217> T v, AKFZE oM
Nz flE i, BWrLREo [Bik] [kl TRt A58
IEl ®D4250h 7 T) —ToHEx i EWREELY %
A BB TRk, BRVEMEE R s E R B2 5 2 B BE [
] &oHlsE Lz, TRERYE] e id, BEVEIESS 2 58 9 A3 e
WCESZWHORS, B L IHW LA 7w ROePE R
THOHY L, MRG0 0 [EEO R ] [#
PIREE | 2SEE N4, [AEIE ] I3 B IHKDVE  BlgE
R AR, BWICRED 5 510 Ml RIS hTw
WG Z L. YREoHEREIT I VAT LR
W72 E DOXFIEFR % Table 2 1R T. ML BEARIZAE
BT L, M2 & OMED D - 726132 DK O
BRIt o7z, MkZ W, SRIOWSED 72 DIl D4
YR 2SR L, HZW L M2 WomkRs b &g,
FNAC O 2 7 (risk of malignancy : ROM), &,
FEELEE, BtERrhE, BN ERZ ROz EE=FNAC
Rt - BERPE/MHRZ W, 93 =FNAC R /#iks
Wy Bk, PPy Hh s = MRk W R/ FNAC Bk, BEiknH
= MRS BYE/FNAC Bk, 1E#% = (FNAC B>
FURE S WY + FNAC Bk 2> o MKk 2 i B%) / (FNAC B
P 2> 0 HLKR 75 W B + FNAC B 2 o LRk 5 W Rt +
FNAC B 2> D AH#k S W B + FNAC BBk A2 Rk 2 Wi
) OXHTEE L SRS L T, BRRIIC R
TR T AU—=T v TE Vo R ALPOMNIENE HNET:

O, FEOI/O LT OIRETH 2 BEORMIZBELTE 2 &
iz, DF D, BRSO 7EMES IS 5 R EEE
L7z, ROM 3@ En & i 7T —IZBWnT, %
BRAZEMRES CTh - 72 G 2R, AORTRLE.

B, AWEHIA R R RS M E be o i B R H &
DR (2023-0390) #H TV 5.
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1. ERAR FNAC DREHEE

FNAC ORFHZE DM HZ, BBl (9%), S5ekmtk 12
Bl (12%), Bt 63 61 (64%), AHEIE 14 61 (14%) TH-
72 HREZW L Ol ARITo72 25, ROM 2B &
BT 100%, eRstE 50%, FEME13%, AMIE 29% TdH - 72
(Table 3).

FNAC TAMEIE % B 72 40 & Ak o v, Bk
DATIT) =T 2x245 8K (Table 4) X 1 IKEE - Jeid
B - YRR A R 7. B 65% (FNAC Rtk - BERs
/RARES MBS = 15/23), HEEE 90% (FNAC B/l
Wi KLk =55/61), FatEirEE 100% AR WY/ FNAC
Bt =9/9), BatEryrfrk 87% GHLKRZ T BLME/FNAC &tk
=55/63), IEZ% 89% ((9+55)/(9+55+0+8)) TdH -
7o, MRLREWT & ARRZ I O REA—HBIE 4 BH Y, €D
— % % Table 5 2/” 9. FNAC THAAEIE & H5E S h iz
IER 2 &, NEERLS & ofw & BMiny P =% Table 6 12
RY. KRR OBWRIPERIZ 0% L&h - 72—, Bk
FHaRE, LB HIZ 100%, 76% & o 7-.

2. impEME L EREEDLES

A1 & R PLEE D FNAC D12 DWW T 2 17>
7z. FNAC & 9810 9 &, Mt 1+ & wBE ORI 1T &
N MRS ORI A T 72 90 BB L TR 247 - 72,

MR A 1T & A FNACHIE & PR IC X % FNAC &
BLOZENZNDROM % Table 7 127%F. Mkt oH
AT T — DA 14 B0 (16%), %R 9 Bl
(10%), M58 61 (64%), AS#IE 9 B (10%). [FIBRIZHE
PRERIC X BRI A 7 T — oA id bt 9 61 (10%), ek
P12 60 (13%), &M 60 61 (67%), A#IE9H (10%)
Thol. BHEXSTOROM MM T, Btk
93%, BERTE 22%, BatE16%, ANHEIF 22% Th o7z —
Ui, HERRIC X MK E T ROM i, Btk 100%,
BERTE 50%, BatE 12%, AGEIE 44% Th - 7-.

ML B X ORBIE O Z 2otk - SR &
DFBEZ W03 2 IR - FRIREE 2 R 7z, Mt
02 X 2K TIRIESE 63% (FNAC Rtk - Sebsdh/ ki
Pr=15/24), HEE)E 86% (FNAC K&/ BYENESR: = 49/57)



$65% 5475, 2026 4F

Table 1
cohort

Histological diagnoses of the study

Diagnosis

Non-neoplastic lesions

Sialadenitis

Granulomatous inflammation
IgG4-related disease
Lymphoid hyperplasia
Epidermal cyst

Benign neoplasms

Pleomorphic adenoma
Warthin tumor

Basal cell adenoma
Myoepithelioma
Lipoma

Oncocytoma
Lymphoepithelial tumor
Schwannoma

Malignant neoplasms

Carcinoma ex pleomorphic adenoma
Mucoepidermoid carcinoma
Salivary duct carcinoma
Myoepithelial carcinoma
Adenoid cystic carcinoma
Lymphoma
Adenocarcinoma, NOS
Acinic cell carcinoma

Basal cell adenocarcinoma
Intraductal carcinoma
Melanoma

Sarcoma

e = I I RN \CRE SRS

Total

O
co

I 209
Table 2  Correlations among the results of reporting systems used for salivary
gland fine-needle aspiration cytology and the results of histology
Reporting system of 1 . . . .
the present study MSRSGC (2023) Histological diagnosis
. Malignant 8
Malignant 8 Benign 0
.. . Malignant 1
Suspicious for malignancy 1 Benign 0
SUMP 0 Mal{gnant 0
Benign 0
.. . Malignant 0
Positive 9 Benign 0 Benign 0
Malignant 0
AUS 0 Benign 0
. Malignant 0
Non-neoplastic 0 Benign 0
. . Malignant 0
Non-diagnostic 0 Benign 0
. Malignant 4
Malignant 4 Benign 0
.. . Malignant 1
Suspicious for malignancy 1 Benign 0
SUMP 4 Mal{gnant 1
Benign 3
Indeterminate 12 Benign 3 Mal{gnant 0
Benign 3
Malignant 0
AUS 0 Benign 0
. Malignant 0
Non-neoplastic 0 Benign 0
. . Malignant 0
Non-diagnostic 0 Benign 0
. Malignant 0
Malignant 0 Benign 0
.. . Malignant 0
Suspicious for malignancy 0 Benign 0
SUMP 3 Mal{gnant 3
Benign 5
. . Malignant 2
Negative 63 Benign 34 Benign 39
AUS 9 Mal{gnant 1
Benign 1
. Malignant 0
Non-neoplastic 2 Benign 9
. . Malignant 2
Non-diagnostic 17 Benign 15
. Malignant 0
Malignant 0 Benign 0
.. . Malignant 1
Suspicious for malignancy 1 Benign 0
SUMP 0 Mah.gnant 0
Benign 0
. . . Malignant 0
Non-diagnostic 14 Benign 0 Benign 0
Malignant 0
AUS 0 Benign 0
. Malignant 0
Non-neoplastic 1 Benign 1
. . Malignant 3
Non-diagnostic 12 Benign 9

MSRSGC : The Milan System for Reporting Salivary Gland Cytopathology, AUS :
atypia of undetermined significance, SUMP : salivary gland neoplasm of uncertain

malignant potential.
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Table 3  Risk of malignancy (ROM) in each FNAC cat- Table4 Case numbers in each histological and FNAC category
cgory Histological diagnosis
FNAC N Histological diagnosis N  ROM Malignant Benign Total
Positive 9 Malignant 9 100% Positive & Indeterminate 15 6 21
Benign 0
FNAC category Negative 8 55 63
Indeterminate 12 laignant 6 500
ndetermin
ete ate Benign 6 0 Total 23 61 84
Mali t 8
Negative 63 2 %gnan 13%
Benign 55
Mali t 4
Non-diagnostic 14 angnan 29%
Benign 10
Total 98 98

Table 5  List of cases with discrepancies between the FNAC category/cytological diagnosis and histological diagnosis in this study
No. Age Sex Site FNAC Category Cytological diagnosis Histological diagnosis
1 46 M P Negative Pleomorphic adenoma Malignant Non-invasive ductal carcinoma
2 40 F P Negative Pleomorphic adenoma Malignant Carcinoma ex PA
3 45 M P Negative Blood cells, re-examination recommended Malignant Carcinoma ex PA
4 55 M P Negative D/d Pleomorphic adenoma, basal cell adenoma Malignant Carcinoma ex PA
5 67 F P Negative S/0 Pleomorphic adenoma Malignant Mucoepidermoid carcinoma
6 32 F P Negative C/w Warthin' s tumor Malignant Mucoepidermoid carcinoma
7 82 M P Negative Oncocytoma or Warthin’s tumor Malignant Oncocytic intraductal carcinoma
8 54 F P Negative Lymphocytes Malignant Lymphoma
9 70 F P Indeterminate Atypical cells Benign Basal cell adenoma
10 18 F SM Indeterminate D/d.Pleomorphm adenoma, myoepithelial tumor/ Benign Pleomorphic adenoma
carcinoma
11 76 F P Indeterminate Adenoma or more Benign Pleomorphic adenoma
12 65 M P Indeterminate Adenoma or more Benign Myoepithelioma
13 77 F P Indeterminate S/0 Carcinoma ex pleomorphic adenoma Benign Pleomorphic adenoma
14 73 F P Indeterminate  Atypical cells Benign Benign lymphoepithelial tumor

P ! parotid gland, SM : submandibular gland, D/d : differential diagnosis, C/w : compatible with, S/o0 : suspected of, PA : pleomorphic ade-

noma.

Thotz. —J, IHHEIC X 5HMIEH E TILEE 68%
(FNAC B - 5ebs P/ EVENE 5 = 15/22), $F 5 90%
(FNAC Bt/ BRI =53/59) Td - 7= (Table 8).
Ml A1 X A FNAC O %€, HHEEIZ X % FNAC @
FIE, R ik O R OHER IO W T Fig. 1ITRT
F 72, Mfamedd & REE CHEAR—BIZ - MO —E
% Table 9 12753, Table 9 1213 FNAC THAKAAEIE & 4 &
SNTHER S &,

Iv. £ =
S OWFFEDFER, KB DOMEEIRIEE; FNAC OFFRLEE

FpPhry s, PR RITEw—F T, B2 &8
WO o7z S OMEIEEEHRD L IZIZFAETH 5 7.

F72, TS SIIRICIZI T 2 Y AT AR W T WA W
OHREAMICHBIZTE WA, T ToRHFIIHE IV
57 VAT L TOHEDROM IZAEIE 15%, JENEE
11%, BIE<3%9TH 50120 L, MEod ROM I A#IE
29%, BEME13% LR E D b EHWETH -7z Dok
A HUE R FNAC O+ Cldz <, A#IE, BiEo
ROM 7@y, 2 F ML % 5512w EiFs hvtw
BRWI EHIRIBENTZ. FiR D & B 1) FNAC O JEEEIZ13
AP KE L, RIS ORBHEDEREEZEE L
LLTH, MEOHRGUDVPRESELDZEZEZONS.
LW 2 0 b O ORI & 7 2 MARIE OMERL, 20
72D DY) 2 ERAL A S OFRILD 70 & ZNIRANEE % = 0
%59 ZCHETHD.

FREANC X D BRI RIZR 2 > TB Y, MER R ES



H65% 547, 2026 4F

j 211

Table 6 Diagnostic accuracy of FNAC in each tumor type
FNAC
Histological diagnosis . . . Diagnostic
Cytological diagnosis N Category N accuracy
Positive 3
. . . . Indeterminate 1
Carcinoma ex Pleomorphic adenoma 7 Carcinoma, Adenocarcinoma 3 . 43%
Negative 3
Non-diagnostic 0
Positive 0
. . . Mucoepidermoid carcinoma Indeterminate 1 0
Mucoepidermoid carcinoma 4 (including S/0, D/d) 0 Negative 9 0%
Non-diagnostic 1
Positive 2
. . . . Indeterminate 0
Salivary duct carcinoma 3 Carcinoma, Adenocarcinoma 2 R 67%
Negative 0
Non-diagnostic 1
Positive 2
. . . Adenoid cystic carcinoma Indeterminate 0 o
Adenoid cystic carcinoma 2 (including S/o, D/d) 2 Negative 0 100%
Non-diagnostic 0
Positive 0
I . Myoepithelial carcinoma Indeterminate 1 o
Myoepithelial carcinoma 2 (including $/0, D/d) 0 Negative 0 0%
Non-diagnostic 1
Positive 0
Lymphoma Indeterminate 1
Lymph 2 1 . 50%
ymphoma (including S/0, D/d) Negative 1 ?
Non-diagnostic 0
Positive 0
. Pleomorphic adenoma Indeterminate 3 o
Pleomorphic adenoma 41 (including $/o, D/d) 31 Negative 34 76%
Non-diagnostic 4
Positive 0
Warthin tumor Indeterminate 0
Warthin t 9 0 . 0%
arthin tumor (including S/o0, D/d) Negative 8 °
Non-diagnostic 1
Positive 0
Basal cell adenoma Indeterminate 1
0,
Basal cell adenoma 7 (including $/o, D/d) 2 Negative 5 29%
Non-diagnostic 1
Positive 0
Myoepithelioma Indeterminate 1
M itheli 3 0 . 0%
yoeprrheiioma (including S/0, D/d) Negative 2 ?
Non-diagnostic 0
S/o : suspected of, D/d : differential diagnosis.
Table 7 Comparison of FNAC interpretation by cytotechnologists and pathologists
Judged by cytotechnologists Judged by pathologists
FNAC category - - - - - - - -
Histological diagnosis ROM N Histological diagnosis ROM
Positive 14 Malignant 13 939 o Malignant Y 100%
Benign 1 Benign 0
Mali 2 Mali
Indeterminate 9 2 1.gnant 22% 12 2 1'gnant 6 50%
Benign 7 Benign 6
. Malignant 9 o Malignant 7 o
Negative 58 Benign 19 16% 60 Benign 53 12%
Non-diagnostic 9 Mah.gnant 2 22% Mah.gnant 4 44%
Benign 7 Benign 5
Total 90 90 90 90
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HE, BARIENNE, ZRMETIEE <, SRR R RAE, A
KPHE, VT VNES, FRECHITNRE, bR & v o 72
HLKEIL DS OB W AR IR o 72, 2 TN 13 it
JESE D 7% TR O FEO R WIERY TH ), SHiHHRO%
EVZLDOHTRDOESIIOLDPo T D EEZER LN %
B, BEHLO FNAC 12 & 2 ZIRIE O Z R b 60~
90% & BIf 722 b D TdH o 724131 Wi I8 A5 i 1 — My

o 7205, BEHRTIE 0~40%41310 L A EOFER L D LW
iTH o7
BRI DK H - 7 JEEALICBI L C, B & L2
o 2K E LCiE, O RIGHIREAE, @ Eo—5
D BN S bk, @ R SR MR RTSS, (O FHRk A 4
OHFWNEZ R TIEBRED T 4 DK & % 2 7z,
OIIcE LTI, KiZpH (Fig.2, 3) MBHIIE TSR

%, Wi ISP O 3R — M2 4Bl 72705 wihd
FNAC TZWICES Y, BEflE 161, B2 #), Ak 1
BITdh o7z, KRB O WA 25, RS -
FIRHNE - RV LR OGAETH 4%, FEERIZETh

(AT S A58 <, RO & L CHlIa 21 2R § %
TEDPEH L ENTWBRIID S0 2k — Th M5
BE ERMERG G20 EREENELE L SR 5 2 LI3HES
Tholz. BHREREICEL T, Fhlo 2RI LT
ZEW L a~ Ty oliE, HHREY 2 b e gtk
W, BRHEEDEO b, IR L HEE T 5 O3 R

P 3 - Histological
WA CTH o7z, —)iT, ZIUHIE, LRI, B, FNAC Digroi
. o b e otechnologist Pathologist
HEEMBIRIG 7 2T 2 & 7 0w Y —%p T biiliskasam e e e
ﬂ% Z k 7373‘3‘;) V) , é % z %%ﬂ mﬁﬁ*ﬁﬁﬂﬂﬁ & %%ﬂo)% Positive Positive - Malignant
3 % <3 S N - 14 9 : 26
AL/ C AL S0 5 7 & S 7
FTHILbHLH. bUbIOIF— b TOBMIFRILE e /4
Indeterminate 6 (67%)\ = Indeterminate
S T4 2 ooy
Table 8 Comparison of the accuracy markers between £ (11!6]._ - 4 /9
. . \ 7 (12%)
cytotechnologists and pathologists et | ;iia%] DN (. tive g i Benign
Cytotechnologists ~ Pathologists 58 P -.2;[351 p. o 60 T 64
Sensitivity 63% 68% 2
. o o Non- Non-

Specificity 86% 90% diagnostic » diagnostic

Positive predictive value 93% 100% 2 2

Negati dicti I 84% 88%

cgative prediciive vaiue ’ ’ Fig.1  Relationships among the FNAC categories judged by cytotech-
Accuracy 86% 90% nologists, FNAC categories judged by pathologists, and the

final histological diagnoses.

Table 9  List of discrepant FNAC diagnoses cases between cytotechnologists and pathologists
Case i FNAC category Histological diagnosis
Age Sex Site R .
No. Cytotechnologists  Pathologists
1 47 M P Positive Indeterminate  Malignant Carcinoma ex pleomorphic adenoma
2 32 M P Positive Indeterminate  Malignant Mucoepidermoid carcinoma
3 39 M P Positive Indeterminate ~ Malignant Acinic cell carcinoma
4 67 M P Positive Indeterminate ~ Malignant Mpyoepithelial carcinoma
5 45 M P Positive Negative Benign Pleomorphic adenoma
6 16 M P Indeterminate Negative Benign Lymphoid hyperplasia
7 70 F P Indeterminate Negative Benign Basal cell adenoma
8 49 M P Indeterminate Non-diagnostic Benign Pleomorphic adenoma
9 18 F SM  Negative Indeterminate  Benign Pleomorphic adenoma
10 76 F P Negative Indeterminate  Benign Pleomorphic adenoma
11 26 M P Negative Non-diagnostic Malignant Basal cell adenocarcinoma
12 33 M P Negative Non-diagnostic Malignant Mucoepidermoid carcinoma
13 56 F P Non-diagnostic Negative Benign Warthin tumor
14 70 M P Non-diagnostic Negative Benign Myoepithelioma
15 49 F P Non-diagnostic Negative Benign Pleomorphic adenoma

P : parotid gland, SM : submandibular gland.
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5 3 ODWHHIREARLE NG Z LidD v, it #E
NEM DA RO BEEE, 35 /7 Y AT AT atypia
undetermined significance (AUS) (28 X1 %. Fig.2
(Table 9, Case12) TIIHGH % T 57 A B O RBAMIE <
AHMRER 2 RO 7223, REEREHE L 7 AT Z Lo 7z

FCHIIE SRS 1097, Ao v TR O & & IEEEREFE )
YRERO BB S N2, TVF UER R E LRS- T
RSB BNHdH 5 (Fig. 3, Table 5, Case6). HiFf%
I ITHMIEZ T L A LD R WETDT T 5 4 THHf
ETHILD, BHOIZTOEY v 74—V THBY,

HIBEAEIZBI LTI, rapid on-site evaluation (ROSE) #

Pre Y "

Fig.2 A small number of mucocytes and histiocytes are
observed in the mucus background.
The histological diagnosis was mucoepidermoid carci-
noma. The FNAC result in this case was categorized as

“negative” (Table 9, Case 12) (Papanicolaou stain, X 20).

W7 R ORI, AW IEEARTOMI LML Z W 2
M, HRAEEMET L EAEELEZ SR,

@B LTI, ZTNIE B RHE O RS WG (AR IS & 72
b, SO ar— bTI, ZBRERHREOZHR L
43% T, REFOEFI TR T E T L 2 R o7z,
Fig. 4 (Table5, Case2) DOFEBIIL, Z5TIRIE Hh o M i i 35
EREOIEBI 7D, BB A TS, FNAC IZIZL ENRIE
W HBDLDARTH o7z, GHOIR—MIUTEFENT
WRWA, WG ECTHIRDO R o 22 b E et v
T Y TF 5 I ETEHIMIE RN & I E L R 7R S &
0, B RARAS & e 72 BRI R &I oot At
WBETHLLEEZ LN

@ WL T, MDBwsl, HEfE 2R E %2 vz, R
OWRER T4 ANy ¥ a v ERTEBRTAHAENVEETD
b EEZ BNz MERRES KB E RN L, £
ORI G BRETH B = L A%\, M 70 i B Al 9
D FNAC THoThH, BWrHICE > TIIEWEREMILE O
FERNCWET 52 D% 2 515 (Fig. 5a, Table9, Case
3). U UERIZBVTBH RO Z LA 2 5. MERIR R
DY) YRED% {1X, MALT lymphoma ® X 9 7/~ il
DY NP5 Y8ETH Y, FNAC O A TOME
BRI 2R e ) VoS E oEIE LIZLIEHEETSH %
(Fig. 5b, c, Table5, CaseS8).

@B LT, BHROMEEAIZIZR—ORMEEL & Y
VBT ly, BWEHLLTAIENE 2L, EilatEk
JEMINAIESS, £ IR SR 7 &% < DA
FRNTZEDSY, MR OHEE DL 72 5 Z &A% » (Fig.
6a, Table9, Case 10, Fig.6b, Table9, Case7). i#Hy

-

- M ‘

Fig.3  Afew epithelial cell clusters are seen in the background of the lymphocytes.
Although we suspected a Warthin tumor in the FNAC specimen and interpreted the FNAC result as “negative”, the histological
diagnosis was mucoepidermoid carcinoma. The FNAC specimen did not show sufficient diagnostic features of either Warthin
tumor or mucoepidermoid carcinoma (Table 5, Case 6) (a : Papanicolaou stain, X 40 ; b : May-Giemsa stain, X 40).



Fig.4 A case of carcinoma ex pleomorphic adenoma.

a : Surgical specimen. Salivary duct carcinoma (arrow) arising from a pre-existing pleomorphic adenoma (hematoxylin and eosin

stain, X 20).

b : FNAC specimen. Clusters of epithelial and myoepithelial cells with matrix components.
These features are suggestive of pleomorphic adenoma, but no carcinoma cells are observed. The FNAC result in this case was

categorized as “negative” (Table 5, Case2) (Papanicolaou stain, x 20).

Foute -,
1a ..'_'!'.' e
Fig. 5 Malignant cells with mild cytological atypia.

a : Acinic cell carcinoma. In contrast to normal acini, neoplastic cells proliferate in a partly overlapping sheet-like pattern. The
nuclei are monotonous and exhibit mild atypia. The FNAC result in this case was categorized as “indeterminate” (Table 9, Case 3)

(Papanicolaou stain, x40).

b,c : MALT lymphoma. A small number of histiocytes and numerous lymphocytes are present. Due to the presence of mild cyto-
logic atypia, differentiation from an intra-parotid lymph node was not straightforward. The FNAC result in this case was catego-
rized as “negative” (Table 5, Case8) (b : Papanicolaou stain, x40 : ¢ : May-Giemsa stain, % 40).

R OHIEDSTERLTYH, MBS OMNRZ @i h>
AR ICERIRENCEET A Z e ETH L. FD72DI13
5 VAT LADERIIFATHL. 35 VAT AL, fE
K o 5t Bk R0 8 1) DR e 2 R EE 1 &, N 5 1 oD 8 1) TR
(AUS) LIEHYETH 2 A REOENAWEE (SUMP) &2
43VF, AUS TIREMRA F 721 300EHB KR, SUMP Ti3sbE
HIYIBR & BR EORIG Z R L TwW A, Table2 X 0, 24
BB I T 7 ¥ AT AT BT BIEE D EOSEBI A E
FhCwie, BEEoHEIEHE TR L STV ZRERNE I

T VAT AEHCIGE, EROL AT T —HTHE
4 34 B (54%), A#IE 17 1 (27%), SUMP 8 ] (13%),
AUS LIFEEAEL L b 26 (3%) o7z, 377 VA
T AT, BRRICIES % 7230 % 2SR B IEH BB
DH%E R DGEHEINESZ KL Tz R#EIEE 35
IR ENTVBY. ZIZHEST DREFR Y LT
AHIEH A AN RE PRS2 DI T I VAT
A HCGEICAEIERER A R 72D EEZHNS.
SUMP & 72 5 72 8 Bilid,  HeECHI o i i <o F) B R A &
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Fig. 6 Basaloid salivary neoplasms.

a : Cellular pleomorphic adenoma.
b : Basal cell adenoma.

The FNAC specimens from both cases show solid clusters of basaloid cells that are almost indistinguishable from each other. The
FNAC result in both cases was categorized as “indeterminate” (a : Table 9, Case 10, b : Table 9, Case 7) (a : Papanicolaou stain,

%20 ; b : Papanicolaou stain, X 40).

Malignant

Pathologists

Cytotechnologists

[rostve ] =

—

\

Indeterminate

Indeterminate |

Reac
—

\

Negative | —

Benign

Fig.7 Schematic illustration of the FNAC category judgement by
cytotechnologists and pathologists.
While the “indeterminate” category as judged by cytotech-
nologists included cases of metaplasia and reactive
changes, that as judged by pathologists included malig-
nant cases in which the number of cells or cytologic atypia
was not sufficient to make a definitive diagnosis.
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DT IVF VEEED D - 7278 FNAC Tl 1 BIAAEIE, 8l
3V USRS BEROLDATEEEHESHR, TLF Y
JEBDBWIIZE S Bh 572, FNAC TYNVF Vi3
Wr S N7 REBNIA R UIBE 2 1T b T RGB B 2 17 9 1Y
W D720, RUFEDIEFEISNA 7T AHEELTnd L

Ezbhiz.
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FEGIR, RIS A % 2 % 25 PRIGHI NG = 75 B N s
DEWIEBIDE TN TV (Fig. 7). FEBIC, Mkt
DR ATNENE 70 & OARFERY B PRGBS & HEd U Rk & f
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2, WHEEBETEF D IO @SR SNz IR
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EVI)LHEAPENT VB EEZ S SRR BN
SEVC X BB 2 AL - IRIRE BT 2 v v D E S,
FUEROARTHIET 5 L 0D, ERE EROBAERT v T~
ORIFHIERZEBEHL TWE EE L bNT. FEEICHE
Do 7SER % Fig. 8 (Table 9, Case5) 237, %
Wil % % 2 A FNAC T, —& IR AR o N fERNC B
WC, AR L e LT, BRI S IR
JE Tl F IR &2 ) Ml 2 D RGERD 2 56038 5 7:



AN S R : :
Fig. 8 A case of pleomorphic adenoma with discrepant FNAC judgements between cytotechnologists and pathologists (Table 9, Case 5).
A few atypical cells are observed in the FNAC specimen (a : Papanicolaou stain, x 40). While cytotechnologists considered them

as a feature of malignancy, the pathologists regarded them as cytologic atypia of pleomorphic adenoma. The histology shows typi-
cal features of pleomorphic adenoma, except for a few atypical cells (arrow) (b : hematoxylin-eosin stain, x 20).
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Abstract

Objective : Fine-needle aspiration cytology (FNAC) is a widely used
method for preoperative diagnosis of salivary gland tumors. Because

salivary gland lesions are among the most difficult to diagnose preop-
eratively, differences in diagnostic accuracy have been reported among
institutions. To assess the validity of FNAC and evaluate the differences
in FNAC interpretations between cytotechnologists and pathologists,
we performed a retrospective case review.

Study Design : The cohort included 98 patients who were clinically
suspected as having salivary gland tumors and underwent FNAC as
well as resection between 2018 and 2022. We collected the original
FNAC interpretations by cytotechnologists and pathologists and the
final histological diagnoses, and calculated the sensitivity, specificity,
and risk of malignancy (ROM).

Results : The sensitivity and specificity of FNAC for malignant
tumors were 65% and 90%, respectively. The ROM for each interpreta-
tive category was as follows : 100% for “positive,” 50% for “indetermi-
nate,” 13% for “negative,” and 29% for “Non diagnostic”. Although
there were no remarkable differences in the accuracy of the FNAC
interpretations between cytotechnologists and pathologists, the ROM
for lesions interpreted as “indeterminate” by pathologists was much
higher than that for lesions interpreted as “indeterminate” by cytotech-
nologists (50% vs. 22%).

Conclusions : While FNAC showed high specificity, its sensitivity
was not sufficient. Discrepancies in the interpretation of “indetermi-
nate” were observed between the cytotechnologists and pathologists.
Evaluation of the sample quality, retrospective comparison with the his-
tological diagnosis, and mutual understanding of the responsibility of
both side cytotechnologists and pathologists in the diagnostic process
could improve the diagnostic accuracy of FNAC.
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Fig. 1 Frozen section examination of the tumor.
The tumor cells are arranged in a tubular or sieve-like pat-
tern. (inset) Artificial vacuoles can be observed in the
nuclei (H.E. staining, %10 : inset, % 40).
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Fig.2 Imprint cytology of the tumor.

a : The tumor cells show a trabecular or tubular arrangement with narrow lumina (arrowheads).
b : The cells are observed to occur in clusters or as single cells, and contain scant cytoplasm and uniform nuclei.
¢ : Tumor cells forming loose clusters associated with hyalinized material (arrowhead).

d : The nuclei of the tumor cells are round to oval and contain fine granular, evenly dispersed, chromatin.
The cytoplasm is pale and scant (a : H.E. staining, x 40, b : May-Griinwald-Giemsa staining, %40, ¢ : Papanicolaou stain-

ing, x40, d : Papanicolaou staining, X% 100).

Fig.3  Gross features of the tumor, bilateral adnexa, and uterus

(posterior view).

The tumor is yellowish in color and solid, with a bosse-

lated surface. The bilateral adnexa and uterus are intact.
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Fig. 4 Histological features of the tumor.
a : Tumor cells showing tubular growth ; the tubules are closely packed or dilated. Eosinophilic material is observed in the tubu-
lar lumina (arrowheads).

b : The tubules are lined by columnar or cuboidal cells that show no nuclear atypia.

¢ : Tumor cells showing sieve-like growth.
d : Tumor cells showing solid growth.

The nuclei are bland and mitoses are rare (a : H.E. staining, x 20, b : H.E. staining, x40, ¢ : H.E. staining, % 10, d : H.E. staining,

% 40).
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Fig. 5 Immunohistochemical features of the tumor.
The tumor cells showing diffusely positive staining for CAM5.2 (a) and focally positive staining for inhibin-a (b) and calretinin
(c) (a~c, x40).
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Abstract

Background : Wolffian tumors arise at extra-ovarian sites in the
female pelvic cavity, especially in the broad ligaments. Before surgery,
they are sometimes diagnosed as ovarian or adnexal tumors.

Case : A female patient in her 60s presented with a left pelvic tumor.
Radiological examinations suggested a left ovarian tumor or subserosal
myoma. Intraoperative frozen section examination suggested an adult
granulosa cell tumor or endometrioid carcinoma. However, imprint
cytology did not suggest either of the aforementioned diagnoses, as the
tumor cells showed a bland appearance with scant cytoplasm and round
to oval uniform nuclei containing fine granular chromatin. Subsequent
consultation with the surgeons revealed that the tumor was located in
the broad ligament, and that the ovaries, tubes, and uterus were intact.
Overall, the findings suggested a Wolffian tumor, and subsequent histo-
pathological examination confirmed the diagnosis.

Conclusion : In this case, imprint cytology played an important role
in ascertaining the tumor location, which is the basis for the histopatho-
logical diagnosis. Despite their diverse histological features, Wolffian
tumors show uniform and bland nuclei on cytology. Thus, imprint cytol-

ogy is useful for intraoperative diagnosis.
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A case of papillary renal cell carcinoma in which tumor cells were
detected in both voided and catheterized urine specimens
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Fig. 1 CT image showing a mass extending from the
renal pelvis to the parenchyma of the right
kidney.

Fig.3 Cytological findings of a voided urine specimen (Pap.
stain ; (a) x40, (b) X 100).
The tumor cells show a low N/C ratio, eccentrically

located nuclei with single nucleoli, and intranuclear cyto-
plasmic inclusions or nuclear grooves. No chromatin
hyperchromasia or nuclear irregularities are observed.
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Fig.2 Cytological findings of a voided urine specimen (Pap.
stain ; (a) (b) x40, (c) X 100].
Psammoma bodies are observed in the background, and
small papillary clusters of cells with relatively abundant
foamy cytoplasm are also observed.

Fig. 4  Cytological findings of a catheterized urine specimen (Pap.
stain ; (a) (b) x40, (c) X 100].
Foamy cells and psammoma bodies are observed in the

background. Tumor cells with relatively abundant foamy
cytoplasm are seen in loosely cohesive clusters.
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Fig. 5 Cytological findings of a catheterized urine specimen (Pap.
stain, X 100).
A cell cluster exhibiting a monolayered papillary structure
is observed.

2

a ; )\ o u\‘* ' x%

Fig.7 Histological findings of the right kidney (H.E. stain ;
(a) x10, (b) x20).
Slightly large tumor cells with round to oval nuclei are
seen proliferating in papillary to tubular patterns, and
aggregates of foamy histiocytes and psammoma bodies are
observed in the stroma.

Iv. 8 R

FAikfk 1, WIRMIZEIZE A S B ENIC R SIKA S
5 AT O FEFEVENES % 207z (Fig. 6). FMEOX
RNEK L 728 % b DO NES R ASZLEUIR 2 & BRI L <
BY, HEICTREMLOER L RASHR SN (Fig.
7). SRR OIS, CK7 Bk, a-methylacyl
CoA racemase (LT, AMACR) §5F51%, PAXS &%, GATA3
R, CD10 Batk, Vimentin FitE T3 - 72, PAXS o etk

Fig. 6 Macroscopic findings of the right kidney.
A solid grayish-white to yellowish-white tumor is seen
extending from the renal parenchyma into the renal pelvis.

a

Fig. 8 Immunocytochemical findings of voided urine (x40).
The tumor cells show positive staining for AMACR.
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Fig. 9 Immunocytochemical findings of a catheterized urine specimen processed by the cell-block method [hematoxylin and eosin stain-
ing : (a) x20, (b)~ (d) x20].
Tumor cells show (b) negative staining for GATA3 ; (c¢) weakly positive staining for PAX8, and (d) positive staining for AMACR,
showing a staining pattern distinct from that of the adjacent urothelial cells.
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Abstract

Background : Cytological reports on papillary renal cell carcinoma
(PRCC) are relatively rare. Herein, we report a case of PRCC in which
tumor cells were detected in both voided and catheterized urine sam-
ples.

Case : A man in his 30s was referred to our hospital for further evalu-
ation of gross hematuria with a suspected renal pelvic tumor. Computed
tomography (CT) revealed a lesion in the right kidney involving both
the renal pelvis and renal parenchyma, and laparoscopic nephroureter-
ectomy was performed. Histologically, the tumor consisted of cells
showing papillary to tubular proliferation, with mildly enlarged round
nuclei. Foamy histiocytes and psammoma bodies were observed in the
stroma, suggesting the diagnosis of PRCC.

Preoperative voided and catheterized urine specimens revealed
tumor cells with relatively abundant foamy cytoplasm forming papillary
clusters, with psammoma bodies in the background. The tumor cells
showed a low N/C ratio, single small nucleoli, and nuclear grooves.
Intranuclear cytoplasmic inclusions were observed in a voided urine
specimen, whereas foamy tumor cells were observed in a catheterized
urine specimen.

Conclusion : The cytological features observed in this case were con-
sistent with those previously reported for papillary renal cell carci-

noma.
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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 initials for the rest of the name, and other

(7

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.
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

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 23, 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 - Major revision in June 2020 was made concerning double
This Journal was established in 1962. submission, categories of submission, and their volume
This rules for submission was enacted in July 30, 2003. limitations.

Major revision was made in December 28, 2004, and July
31, 2008. November 21, 2020
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