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55 24 | HAV/REA %4 (2008 4F, T3, Hik
Avk) HEX YV arT [N R E DR
W] LELCRHRL, ZTOEREHEELY
Y7 % A b (p28-34), MR A (46 :
153-161, 2009) 2%k L 72. IRSG/COG, STS T
PRH ST & 72 ICR (International Classification
of Rhabdomyosarcoma) 7™ ® 2 v & v+ %
THEZ T % HLL ﬁ@%ﬁﬁbf:#‘ AR, KR A
DEAEFIFROAEARIZ & O%ﬁf&%ﬂ%muﬂﬂ%tt
FHEFHOIE &Eﬂ"ﬁﬂ‘”ﬁ BMONHE, Thb
Lo vk v AREED M%Eﬁﬁﬁéhf
W5, 2009 4F, IRSG/COG, STS 2 /3 —2& 5%
CAP (The College of American Pathologists)

Cancer Protocol (http://www.cap.org) A AL
BREOHBB AT A F54 v E&5% (CAP
Protocol 7 %8) AR I N Tw A, F 77,

JRSG-I Study ® 2 oD 71 b a2 — VEFZEIRT
L, 2010 £ 6 A £ ToOE§k 197 FEBI @ JRSG
TIHREZ M RERTHMELT 72, ZORKIC
JRSG RFHZ I OBRIZOVTHAL, &5
Z JRSG-II Study (ZJa ¥, ICR 4338, WHO 4
#Y, CAP Protocol 4O MNE % B L 7=
- /NBRERRAIED 2 v v AR
FA T TIZDOWTHRSZITHIE & DEHEL %
WEIHERT A, AEEOBRLE, MBRKEEIEL
7273, JRER L RER 26 : 945-959, 2008 HEiE R 4%
MEZW7 b7 X [EREEE, BBUHAE] p75-

E]

:

1R BRI ER R R RN B R
B*’fﬁ%}’c%wﬁﬁﬁ%ﬁ N—7 (JRSG)
JRSG RFABWERA R, Wkt y—
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#
88,2011 &M E iz

I MBREREOD. % RIBESH O

B P E OARE BRI BUE, & 1R T 28N
MEREFNSEEE 2 5%, WHO 4738, CAP
Protocol 3% &1, %ﬁﬂﬁ&iﬂ!@ a vk Y ATE
HBMOERIICR 78 (R2) by, &58
DIYITATIT %Wlﬁbfﬂﬁ@’?% ETEETHA.
1. ICR %%8, WHO ©#8, 2009 & CAP protocol

NEOHEESRE 3HFEICEICAL LYK

EEBMORT > b (TS, 4, X1)

SHELLDEOFEITRELRZEZER IR L,
R P IR O #RR 02813 embryonal rhabdomyo-
sarcoma (ERNS NOS, botryoid ERMS, spindle
ERMS), alveolar rhabdomyosarcoma
(ARMS NOS, ARMS solid, mixed ERMS and
ARMS) ® 6 I T, Zhiz, BHY, FHEH
\Z undifferentiated sarcoma % Ml 2.7z 7 B 450
b Twa. Lo L, 2009 4 CAP Protocol 54
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®1 BB AR O

Embryonal rhabdomyosarcoma J& V2 BYAEAL 5 A iE
Embryonal rhabdomyosarcoma, NOS f§ J& #!

(Fehe )

Botryoid embryonal rhabdomyosarcoma 4 &9

KB

spindle cell embryonal rhabdomyosarcoma #$#

y 7 kiR

Alveolar rhabdomyosarcoma a5 RIUBE R N IE
Alveolar rhabdomyosarcoma, NOS Ja 38! (Fek:

=E)

Alveolar rhabdomyosarcoma, solid variant (78

EHER)

Mixed embryonal and alveolar rhabdomyosarco-

ma (FEJRRREEREE)

Pleomorphic rhabdomyosarcoma % J& &I % 5 B

f&

TIRMBEOZWEES L VML 20, HHiEd
JaRl L e R AR ERRARIOREZR 2 54 7
TR ICR 7R WHO 7L E R o Tw
%. COG STS Tix CAP Protocol 3 A3 H X
N THBH, CAP Protocol ZHEVERW A ¥ ¥
—FeZoTw EEbNnS. JRSG-II Study T
B CAP Protocol 53812 & A h ek B I % A
THFETHS. 3H5FOMEN, 3HHEICED
CHBRIREDI2OD 2 V& v AFRBE
AV MEERS, BOCICREBHFv— 2R
34 H1ICELD, BHOKRL Y Moy
LU RAFREBMOZ T4 T T ERBAETFDL S

EllH b,

2. ALECHAREBMID IS4 T7UT
BOFRBEC 7T —2BIFB 2 IATYT

WZDOWTHERT 5.
a. A& 5 IKE Botryoid ERMS

ERMS D 1 B8 THsL HEHDEIR (bo-
tryoid 3K EHI ZEKRTAFY Y v iED “bo-
tryos” ICH¥R) ORWRBHEHSZFITLR
2, MERBZ W O&ME 1 2B E® cambium
layer DHERTH Y, REH OREROWIRM
FREEHF TR R . # o T cambium layer 2%
E{HERTELRWEAIZTERMS NOS LHE LT
B\, Cambium layer (X 1E% & T OB A4

(233)

x2 /PNEEREAIED ICR 54

HEARSH
I. Superior prognosis F1% RiF8
a. Embryonal, Botryoid (FH*) &£&9
KR
b. Embryonal, spindle cell (FH) #45&%
Yok
II. Intermediate prognosis F f &
a. Embryonal, NOS (FH) J&la#Y
II. Poor prognosis F#A RE&f
a. Alveolar, NOS or solid (UH**) fai
i
b. Undifferentiated sarcoma (UH) #*
oLRE
fYRLEIE & SR
- Mixed category (histology) BA&H 5TV —
- Anaplasia, diffuse or focal 2B
+ RMS, NOS
+ Sarcoma, NOS
* HRLBREZ R TR AE
- RMS with rhabdoid features ¥ 7" N4 NE&
&
- Sclerosing RMS AL AR R0 A JiE
- Clear cell RMS B # B MEA B0 A i
+ Lipid-rich RMS & &R A5 P9 RE
*Favorable histology ** Unfavorable histology

L2 RT RO B EEMEE L BRI,
ZOTICEBAEBLZROL. COZ54F7)7T
DA & ) ARIRECRBE T OMETH W
MHEETH 5.
b. #r§EMAZE! Spindle cell ERMS

ERMS O 1 BRI TdH 5. BEREE IR 8 RIE 6
I3 superior prognosis & EN5%5, TSN DELR
i % 4 Bl X intermediate prognosis % 7~ L,
ERMS NOS IZVCi 3 5. R R I 3BH 5
b2 /R RASEEALATE ¢ DR ICBERMED
A % WA BN 2 fascicular or storiform pat-
tern Z/8 L CHETES 2R T W E 5 5. 2009 4F
CAP Protocol 7348 T3 spindle cell ERMS %EI D
HRRPHEEL 2D, DL 0%ULEE S
DAHBRICHSEMEE & 2 W9 5. Spindle cell
ERMS 2% 20% =k {# @ mixed ERMS NOS and
spindle cell ERMS X ERMSNOS 2533 5.
MR EED SR < TR ARER:, MEREROGE
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=3 ICR %4, WHO 438, CAP Protocol 538

ICR 24 (1995)

WHO 2# (2002)

CAP protocol 7738 (2009)*

Embryonal RMS
ERMS NOS
Spindle cell ERMS

Botryoid ERMS

Embryonal RMS

Spindle cell variant

Botryoid variant

Anaplastic variant

Embryonal RMS
Embryonal, NOS
Embryonal, spindle cell
(=80% of spindle cell ERMS)
Embryonal, botryoid

Alveolar RMS
ARMS NOS

Solid variant

Alveolar RMS

Solid variant
Mixed ERMS and ARMS

Alveolar RMS
ARMS NOS
Solid variant
Mixed ERMS and ARMS (>50%
of ARMS)

Undifferentiated sarcoma

Undifferentiated sarcoma

Mixed category
Mixed ERMS and ARMS**
Mixed ERNS NOS &
spindle cell ERMS***

Anaplasia, focal and diffuse

Anaplasia, focal and diffuse

ERMS> ARMS
RNS NOS Rhabdomyosarcoma, subtype in-
determinate
Pleomorphic RMS
embryonal pattern (—)
alveolar pattern (—)
one specific marker
*http://www.cap.org/ Cancer Protocols, Rhabdomyosarcoma %* & D38 ** ARMS (258

***ERMS NOS or spindle cell ERMS {2438

2795 ? (collagen—poor form) & fIE DIEA

A8 { B A BERE CEDOBRT D

(collagen-rich form) 4% 0, BKEIPEL OERIC

BEVLETHL. MNREBATIEFHRICERD

HYy, HHZN, HTEVFENREIZEING.

c. BRIRE (FE4SEEE) ERMS NOS (not other-
wise specified)

OEEOE VMR (40-50%) T, E£AH
ZARGIEME, EiEr, ETRESMRO
myxoid stroma #HRE L-HIREEORL 25
R Z (loose and cellular pattern) & L C#2
HEND., BMMLEBCRITFEEOMBE X RT
ribbon-, or strap-shaped cells, tadpole cells & ##

SN B SR EEMRL ZHEMBA BT 227,

KRB\ ABUE XS cross—striations 2SHERE S L 5
BT LB TRERE T b RO LRI H 5L

(234)

VBHERTE LW EHHA. ERMS NOS X bo-
tryoid ERMS C i I & #3 # P4 B B¢ fibrovascular
septa % £ 4 7 \» microcystic/microglandular
pattern R KL O FEEEHMAHET 5
ENBHDHH, Tz ARMS OHMBBELEDS 2w
CENEETH L. Well-differentiated ERMS &
fetal rhabdomyoma & O#EFNICER L T, SHiaE
B, BaRGoim (>15/50HPF), 2RO
W EREE OB EHNT 5.
d. IBEE (GEEFEEH L FTEEE) ARMS NOS

or solid variant

F LML AS fibrovascular septa (i 9 %1
ARER% palisading & P @ cleft-like space #* 5
% 5 classic cystic pattern D FZiRASZM Lx D E
ETHY, ZOEHENERFEB bR, BB
HaibicZ LwRab 2 MfaERE & any classic
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i

Wk 74797

Embryonal, botryoid
Embryonal, spindle cell
Embryonal, NOS

Alveolar, NOS or solid

Mixed alveolar and embryonal
Undifferentiated sarcoma
Mixed category (histology)

Anaplasia, diffuse or focal

RMS, NOS

Sarcoma, NOS

15 Ll E® cambium layer (WZH), A& ORERAIEFE (WMASFATRW).
Cambium layer 2SHZE T & 2 WiIFE1E ERMS NOS L HE L TR W,

>80% DFEEMAE (4 »451k) O FEFHEIK. Collagen-poor and collagen-
rich forms 25% 5.

Classic loose and cellular pattern & Z% 2 Mifa{&. Fibrovascular septa % /K <
microcystic pattern IZEE (ARMS L ZW L), TEEERESLY .

Fa b/ NEIE M OBERE, fibrovascular septa (239 palisading & any classic
cystic pattern ®F8i%. Solid variant T palisading 23 FH0 0. EA&G IR
BETFD.

ARMS 3 (>50%) & ERMS @ 2 ZABOHESE. ARMS IZX 5.

FERER RN IE. BB~ DML DOEH ().

2 FEARRP F, Mixed ERMS & ARMS @ 9 5 ARMS D482 <50% 13 ARMS
12IX4. Mixed ERMS and spindle cell ERMS 1&#£8& D52 <20%ZHIRR S 1,
ERMS NOS Z53.

COMBIIC L HMBL, BEROEEIIEEBICELSL. BMOTFHREAT LI
B X N$, anaplasia #7R9 RMS i2 4 EXREB R oW o8 FEE
grade (diffuse or focal) Z17J3C.

BNEORE, B, BERECHHABGEORFHEIHERTCELVHEEICHV 5.
CAP Protocol 738 C rhabdomyosarcoma, subtype indeterminate {ZAH¥%. &
FHFF (desmin, MRFs) OREZELLE.

Non-RMS THHEZIFRE - 0B TRERERICHW 5.

K5 BRI ~OTLE R Y ES & ERHRR

R e EERETRE 2R T/ ERERE (MR - F4)

- R A IE

=AY TRET 7 I —JEE  ENREE, MR, U7, b
- Polyphenotypic/biphenotypic sarcoma : ffR/M RS, BB

- SUEZER NS - MRS, BREU

- MR IERE O REE, BRRU, KRB

- MERKRERIE  FE M %E

- NF1 BB e il - R, B0 (Triton @), LK
faRERES (/MR)

« Wilms &%

- N

D

b RiE (RA)

- BPERENNE ORI ARRE, BEOBCES (Triton BEBS), LKz

- BERTREE (BEOERL, HSEL/FERRaRY) « IRRG. ARAH
- RMIRERE S - REMIRRRE R 5, ARACH

FERRE (BN

cystic pattern 2 ARMS 7 54 7)) 7T ThH 5.

Ribbon-, or strap-shaped cells % %% 2l A%
ML, #F L\ myogenesis # £ 9 ARMS 72°%
D, ERMS L &R ALETH 5. Solid variant

F &Y B2 RpEAEARATEERE Y — FRIC
WHE L, %UIRECH) palisading ASHE— 2 BT o F-#
M eksh, LarL, RNEDSHEE SN 5BERM
BT D solid variant @ Z W7 121% Ewing sarcoma

(235)
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*6 HENHAEOTRRETRE

< ¥ A 7HIZTF (ARMS,

T #ilZ ERMS)

ARMS: PAX3-FKHR (FOXO0I1A) ; t(2; 13) (q35; q14)
PAX7-FKHR (FOXOIA) ; t(1; 13) (p36; q14)
PAX3-AFX (FOXO04, MLLT7); t(2; X) (q35; q13)
PAX3-NCOAI (SRC-1) type 1, type I1; t(2; 2) (g35; p23)
PAX3-NCOAZ ; t(2; 8) (g35; q13)

ERMS: PAX3-NCOAZ ; t(2; 8) (q35; q13)

- 11p15 LOI/UPD, LOH

ERMS (LOIiZ ARMS 128 H 5)
« MYCN amplification (low or high copy)

Low: ERMS & ARMS

High: ERMS <ARMS (ARMS Tid DNA & RNA (ZHHE)

- FDM
FKHR amplification

PAX3: paired box 3

FOXOLI: forkhead box O1

LOL loss of imprinting

LOH: loss of allelic heterozygosity
family of tumors, desmoplastic small round cell
tumor, poorly differentiated monomorphic syno-
lymphoma (Burkitt

vial sarcoma, malignant

lymphoma, lymphoblastic lymphoma), round

cell liposarcoma, INIl-negative undifferentiated
sarcoma %% EMRO /NI IES: & S5 A UEET
HE*ZEYT 5. ERMS & ARMS OBHBHERET 5
mixed ERMS and ARMS RiR&EH T IV —D—
DL LTHRYHbI, ARMS IZHEINTE:
%%, 2009 4£ CAP Protocol 778 Tid, ARMS O
BRHB50% B2 5 b D% ARMS @ mixed ERMS
and ARMS 12, 50% UL T ©#id ERMS #2508
SNnb.
e. XnLAE US

US 13 IERERH /N Bk EB A JE non-rhabdo-
myosarcomatous small cell soft tissue sarcoma &
EFSIN, BEM, EEANGHEBEE L THYS
NTWBD, fdkdB\. —RICIIBBUHRIEC
BPOTERE Z R M~ D5 % REBR Bk 72
WIEE R L BB S hY, IRSG 2B S N EE
D3%%EEDL. FEREIZ RMS ICEL OB
BERLTELZEFNICRGEO—R L L TH
Dikbh7-BEO—D2k I, HETIECOG

non-rhabdomyosarcomatous soft tissue regimen

PAXT7: paired box 7

FKHR: forkhead in human rhabdomyosarcoma

AFX: acute-lymphocytic-leukaemia-1 fused gene from chromosome X

NCOA: nuclear receptor coactivator
UPD: uniparental disomy

(236)

WKL DHEESN TS, 5%, ERSED» SRS
EhTwl EEbhs. BEORMEAREIZ R
M2 S ERREMBO®E 2 ¥ — MIRWEED» S 7
D, —HRICEERH % R X vimentin O A2
ThAh. USOBWIIIREMARSN, BHEOZRE
21, HMERZRFEN - S FAPFNIMMOEE 2
BT B2 EBRODLNG.
f. JBA&H 73— mixed category (histology)

PLET & b IRSG Tid mixed category % &} T
&7:. LRO5 OOEREBED 2 MY LS
453 DT, mixed ERMS and ARMS 2% 80%
ZHED 5%, 2 mixed ERMS NOS and spindle
cell ERMS, mixed botryoid ERMS and ARMS
NOS 2 EDRBH HN D, MEDFF S L7z IRS-V
DIER 135 Bl DI 14.1% (1961) T, £
@ ¥ T mixed ARMS and ERMS 7% 84% (16
cases), mixed ERMS NOS and spindle cell
ERMS %% 16% (3 cases) T & b IZHHEIALO—D
SEBRETH 72

2009 4£ CAP Protocol %8 T I1& mixed ERMS
NOS and spindle cell ERMS & spindle cell ERMS
A 20% FKiHGO b DIZRE S, ERMSNOS &2
WX N5, Mixed ERMS and ARMS (X ICR 738
2 WHO 73 T34 T ARMS & & 7275,
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ARMS ®ETHEBML 72 & 91T, 2009 4 CAP
Protocol 4338 Tid ARMS DR 50% =2 5 b
® % mixed ERMS and ARMS & Z#i L ARMS
WZH¥ET A, it mixed ERMS and ARMS @
K #4-AH PAX-FKHR fusion negative C fusion
negative ARMS @ gene expression profile % F
HBAERMS IZIZIZRI L omENKECEDLS
LBbhs, LarL, B/MMRAETIE ARMS O &
HERDOH WIS Z L 5% {, PAX-FKHR ¥
AT BIZTHES % ERMS L HET AEMRBH
D, FEVLETHL. 5%, BETFRLTHRZ
L 72 TR S RO b, Fii-mRT
—XD—DOThH5b (6. BTFEEDESHE).
g. BWEL anaplasia, diffuse or focal
MARTIIRAERLZ Y SREEZRT RMS TH
5 DDEFMB R DOVTNIrDORENRDOND
Zehn, ICRAETIIHRALTHRE LSRR
iR A% W BE pleomorphic rhabdomyosarcoma %
EARPLABIN OB L, BERE LTEDOE
WEHRBERERALIOELTEL BRI
NWTS 2B} 53 ED anaplasia DFEHEIZHED
Twa, 1) #@%, FAEOEEHROZKD 3L
EoX#, SEROBLRY, 2) HERREAZS
H, BIEEESREZRT. B— (DEHITH
FEMIC DA BB LB anaplasia D&\ b D)
WCRDH LS D% focal (Groupl), X HIZEHEM,
g L CLEBEICHOMAT 55 0% diffuse
(GroupII) £ LT\ 5. Qualmann i diffuse ana-
plasia % 7R3 ERMS % ARMS #% poor prognosis
@ unfavorable histology & L “C anaplastic dif-
fuse type I HET A & R A 722, Qualmann
X & 5 7% 5ME T, anaplasia (focal or diffuse)
# C embryonal histology O E Y X 7 BEDO AT
5 FEAEFHRICER (anaplasia (—) : 68%, ana-
plasia (+) 1 82%) 2°H Y, TOEDOFH T
HFLLTEETHLILAMELTREHY,
anaplasia (ZBEMOFHRETF L FHHINT, &
WHOWEFE 7T b 23—V Td anaplasia Z EHLD
WR LI LTV, WHO 4% Tl ERMS ana-
plastic variant & 77 S %A%, IRSG/STS A
43482 2009 4E CAP protocol A S BRI Tw

(237)

5. LaL, FHTFHORM, BHILERED
SRIZE 5 T anaplasia BEELZRT T, FHED
B L grade (diffuse or focal) % W& I3
BT EBRDONS.

h. RMS NOS & Sarcoma NOS

Newton (2 & W EHZR SN2 D 200% KA
ERHEHRSVITRNY, NETIRERRNED
REINTHTHENWIEDE L, T, #BOM
WHREASIRIEN D 2 XD Y, BB O
BREBERVEBIZIIINSOZHASER I NS,
RMS NOS @ #Z Wi i3 2 £ B OMRE (des-
min, myogenin/myf4, myoD1 D&EESFEH) 124K
A Z D%\, 2009 4 CAP Protocol 77738 Tl
rhabdomyosarcoma, subtype indeterminate A%
DEEIHET S, 70 b a—- VIFROEKEE%
e, Tz, BIRABEBEROEREZEIRT S
FTEELEREZF->TWA.

3. BELHEBTE LR THEEINE RMS with
specific histologic pattern

MO MEOEICHEM T b 51
WAHAWET, BREICEH LEEMSTHS.
I7 N4 FHERTPIES, BELMRsm E",
B R R RO T ES & BRI AR s P
MBET 5575, CAP Protocol 7 TIEF 7 F
A FREBUT P E & BEAL AR A EASHLY BT S
nTwa,

4. NAFMEBEE, &5FICHRMEERTE
BB OERIZHE (R5)

R A IE & SN L E R BIRES I 2 DI2K
Ransd. FEMMCHRFENEE (N, Mk
BIZZ L, R oBEUEZRT/NEEMER
JE% (SRCT: small round cell tumor) & &
NDOGALERED A —HOEE (£5) T, FiZ
AEMS & SRCT D&V EETH 5. HEHE
RBIETEZW B RDBNDEEET 525, FIC
myogenesis {ZBIE T 5~ —H —23FH L poly-
phenotypic differentiation % 7~9 SRCT Tid 5
CHEEZET 5,

5. &EMERk{kE
a. Myogenic regulatory factors (MRFs) O &
BEFFHRY—HD—DRR

>~
e
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F #5731t myogenesis DEEHIH A v + 77—
7 %9 5 MRFs/MyoD family & i 558
ETFEIFER I N MyoDl/myf3, myf5, my-
ogenin/myf4, MRF4/myf6 2351 5, BIAK D
3 @ (desmoid, myofibromatosis, infantile fibro-
sarcoma, synovial sarcoma) % B&v> T MRFs &
HDOEANOFERIT BB RER RN — 7
—Lshz'). COG® STSC Tix RMS Dk
\Z desmin, myoD1, myogenin/myf4 DR % K E
LTS, ARMS TR EE 50% 2L
T8%ZMZAHDDDH% <, myogenin BHHEFD
80% = # 2z 5 ARMS % ERMS iz FHEA R & #E
5. —J, ERMS Tix 10% UL F ASEH 0
WAHE ED B RMS Tid MRFs R0
R —Hh—, #RR LERLREOLZELBER
NYIEBID D 5.

b. TFAP2 B, HMGA2 & #&IC & 2 &5 O

Eivl

RMS D 5T AW 589438 molecular classifica-
tion 23 A H N, R F W IC fusion-positive
ARMS & X 3] T % 7% v fusion-negative ARMS
%> mixed ARMS and ERMS O %% EDOALE Y,
JERAL & HBEORIRASE 72 ICRIEH S TS (6.
BEZEFREOEHZR). REMKFN2HNED
—D & LT, COG25 TFAP2 3, HMGA2 R
g {5 A% ERMS, fusion-negative ARMS, fu-
sion-positive ARMS # X535 ETHEH L O#H
i S, Gene expression analysis 123
DERERNSINL-EBEFEHT ERMS TiEEH
TFAP2 8 (—)HMGA2(+) %R L, fusion-nega-
tive ARMS Tik TFAP2 g (—) HMGA2(+)®
HEH»E {, — ) fusion—positive ARMS T
TFAP2 B (+) HMGA2(—) DHEENEHWE I
7z.

PAX-FKHR % % 5 &5 T % 1T - 72 JRSG
? 100 Bz # 2 2IERORE T, BREBZEE
3 5L ERMS CIECOGORRELEELD
TFAP2 B (—)HMGA2(+) @ 3 Bl % B & &H %8
TFAP2 p (+)HMGA2 (+) # xR L 7. — 4,
ARMS 2 T1x 80% #% TFAP2 B (+) HMGA2
(—) T, ¥IZ fusion-positive ARMS X 2% & &

(238)

ETHEODZE (p<2.2X10-16) % &~ L 7.
HMGA?2 &4 1& ERMS & ARMS %5, 4%
{2 fusion-positive ARMS O Z Wb & L THD
THHLEmI N

6. BlzTEE

a. ARMS IZ$1F3 PAX-FKHR ¥ X 7 (R44)

B TFRER (%F6)

Solid variant % & & ARMS 12 & % £ 7
PAX3/7-FKHR (FKHR i FOXO1A & & ’iE
n5) OF A5 EIEF chimeric gene DFIHA L
CHIS N, ARMS O 80-85% T & B, &
512 ¥ % PAX3-AFX (AFX & FOXO04,
MLLT7 & & i # %), PAX3-NCOAL @t &
(NCOA1l & SRC-1 & & B ¥ h 3),
PAX3-NCOA2 @A b #t#5 81519, Parham
W& A COGDBmMHEREIZL AL ARMS T
PAX3-FKHR-positive, PAX7-FKHR-positive,
PAX3/7-FKHR fusion-negative (& # £ 55%,
20%, 25% % diw 57 AT JRSG I W% T
i ARMS NOS, solid variant @ 85% IZ
PAX3/7-FKHR ® ¥ X 5 &z F» R S, B
KEFLMOBEFEELZEBLLTVLILIH
WiZ7% > Twb —7, ERMS Tid & &,
PAX3-NCOA2 Bl &2 & S T\ 5. Mixed
ERMS and ARMS DR Z B ETE 2045,
PAX3-NCOAZ2 positive ARMS & DFEEA H =X
LDECEIAHTH 5.

3 4, fusion-negative ARMS 2 © W T
IRS-1II~V Study THi7: % BIRD % BInF T
WRIHE SN Twb,. Fusion-negative ARMS
& fusion-positive ARMS 2 I 8 L superior
prognosis ZRTHMICH D (HEEIE W),
gene expression profile |& ERMS (&AM T A Z &
AR ENSY . X 512 fusion-negative ARMS &
fusion-positive ARMS # L& T 5% & overall sur-
vival, event free survival I A EEZZ #H > T fu-
sion-negative ARMS % £, F#H#HIZ ERMS
WREHT AL a -0y D7 V—T 2 5RFOH
& 53 % 01220 fusion-negative ARMS 3 fu-
sion-positive ARMS & £ 7% 1) gene microarray
profiling  ERMS (2T % LA RHNT W5,
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% 72, mixed ARMS and ERMS % aggressive
embryonal clone D#EFE & P XN 52D, —%F
% B v C PAX-FKHR fusion & 7,

gene expression profile iZ ERMS IZ:EBL L Tw
%2V $¢t5 T, fusion-negative ARMS & mixed
ARMS and ERMS 23t L 72 genotype # 69 5%
RSN S h, FHi-zEitoxgE LTS

D 2 HOBARIRER, MBFEN, BETFISR,

FhrECEMENBEOBTVER XN, 5T
fusion-negative ARMS & ERMS # [{] — O risk
BELZ-BEMEOERFHFINS. 414,
phenotype, genotype, prognosis % Bt L 72 %772
GOEPREINTHHMEICH 5.

M AFRIC BT B HEREFAEDR <8

1. JRSG FRRIEZZE BT 8RGO

JRSC Ot R B MR EXICIZ 20104 6 A £
TIZ 197 BIDSBEFENTWS. FORTHEE D
Mg LR AER X2 719% % 50 5.
Embryonal histology ix 54% (Botryoid : 8%,
Spindle cell : 3%, ERMS NOS : 43%),
Alveolar histology & 46% (ARMS NOS & sol-
id : 43%, mixed ARMS & ERMS : 4%), RMS
NOS i344d 3%, Non-RMS i3 17% TH - 72.
A F D& ki3 IRSG/STS DESFICHE L T
ARMS NOS & solid %% {, ERMS NOS #»4 7%
{, EHIARTH- 7.

PAX-FKHR ¥ X 7 B{ZF1& ARMS DAIIH
&N, ARMSNOS & solid Tl 84% T - 7.
ARMS I B 1F 2 B S IG K IC—H L 7.
PAX3-FKHR i3 66%, PAX7-FKHR #%18% T,
PAX-FKHR-fusion negative i 16% T & - 7=.
AKF Tk PAX3-FKHR O HERRLREW (COG
T2 50%) PHRERTIEIRKKRER L —2DHE
T PAX-FKHR % 2 5@z TR % Z L H'H
Lhrkzolz

Z @ JRSG-I Study Ti, ARMS i35k DEk
OFEICHE LML T 575, PAX-FKHR ¥
AT BIETOMBERIIIKR L ZR )% L, #Bmo
ERE LCTICR SEORM, WERZHOART
B, #E - BEFROREM, ARMS HRBEM

HREDERTHILENDHLEZOLN, TORRA
RBELZLEDVPRELBED—DOThHA.
2. JRSG HRFIEZMEZERICHITHIIMY A
C R
RIFEZHMBRE S TREROFEMRERIC L
5 RE IR (2 2ABW), F
A7 BIR TN (BEMERR), translational re-
search D72 OMRBEFE T A7 & (Btkt v 5 —)
DEFIVEERIN TS, BEREATIEI VY
A RHE B RIE AL D 720 D EEiFK 1220 < histo-
logic type/category & Risk group assignment %

LR L 7oA E ORI - B, REHLRLR -

(239)

BIZFBITRERDOFY ¥ Mk, F—% % JRSG &
BEZRT— A TE LTORE REBHEESR
HER, Bty —) 2 ffoTw5. &R
AT a vy AZHOFMO IO F A T #IE
FRNTERZRESHEICER - @FL TV,
AT R L gt RIC RO a v e Y AR
BIWHPLEESNFE %, JRSG BERMZEIC
BWTH IRSG/STSC ICIEE T 5, HIHELRY X7
3, FPORFEZWT IS D S IRERBUR OB EN
FEhas.

IRSG FRHBEZH OWHEE T T2 b I — Vg
EOWBEZRTICR SEICESI YR VYF R
WRHEZWOLRICHED TETWAHED, JRSG Bk
BHIT MR ED R & IR BEZ R OME (F—
BERE 22%) BPAROLN, LIV AIHESR
Bl (#12%) OFA B2 70 b3 — ViEHE
2T AHLETERTEXLVHETH L. BRELR
HERRH, MRREELPRBHREER TOFER
DE, BEHE - F—IEEPLORTKT,
ICR 73¥E % A & L 7> CAP Protocol 7 3HIZ DWW
THER Lz, JRSG FRFHEZMERRIZE
NBETER b 5 R AT, BRMLEE
DM & % BIRHEBWT O & % 5 A ARHEE /N
REFHESIEEZERAPRHEZTHEZRS L
L, &/hREEEORIFEZHO—BOFRE
HHEEZRD v, B, SEREXHMWWNEERS
ARER BRI R & R CTHE L TE /N EE
WIEEBSEME (hRREBNC RO BHRLT
BIRE) PEBERPEICDHS.
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3. TRIEZHTD 1= DIRFIRH

JRSG %23 HE BEA, KPR Z,
PAX-FKHR &5 FEHT D72 OCT 2 7877 »
N3, snap freeze L 7-BEKRAEDIRE % V70
EL, SOHICHRRZERY, V<) YEENNT T
{1 varay s, ERICRIS WEERTIC
A LB/, REC kB OBAERDOR
HzBELTwS, FMIESRRE T 2
—WEBRWZX 0. BMRERHEIBRA T
B AZEPRETE LRI L LD,

¥/, BETFNEROREICIZHEBRAEIIAT
RT, FHEOBKE, WHEOLAEITIIPIRE
BZWOBR KN 2 SHE - B 7w,

N &bhIC

NEBERFHREOTRERE, 5 FREIIOWT
Fl-mREMABHAL. 5%, phenotype,
genotype, prognosis % CHL U 7287 7= 72 s FE AN
Ea3hTw EBbN s, favorable histology
# & unfavorable histology B % W2 I @Bk T
LSHhRED FEINS. BRTOBHOKAL ~ b
BareryHRFEBEOS T4 7Y T EEEC
FHZELIZHABH. KE®D CAP (The College of
American Pathologists) {2 RMS Protocol ® ¥k
Z{EHR L72w.

AFIIHRE L BRIR 2008 5 26(9) [/NREES
DIFE(3) BWIMES - By v EP 0B R
AEZD LICLTOEEDHFHE L/ TIER I L
bDTHAH.

X ®’

1) Newton WA Jr, et al: Classification of rhabdomyo-
sarcomas and related sarcomas. Pathologic aspects
and proposal for a new classification -An Intergroup
Rhabdomyosarcoma Study. Cancer, 76 : 1073-85,
1995

2) Qualman SJ, et al: Intergroup Rhabdomyosar-
coma Study: update for pathologists. Pediatr Dev
Pathol, 1 : 550-611, 1998

3) Parham DM, Ellison DA: Rhabdomyosarcomas in
adults and children: an update. Arch Pathol Lab
Med, 130 : 1454-65, 2006

(240)

4) Parham DM, Barr FG: Embryonal rhabdomyosar-
coma, alveolar rgabdomyosarcoma. In Fletcher DM,
Unni KK, Mertuns F (ed): WHO Classification
Tumours, Pathology and Genetics. Tummors of Soft
Tissue and Bone. IARCPress, Lyon 2002, p146-152

5) Qualman S, et al: Prevalence and clinical impact of
anaplasia in childhood rhabdomyosarcoma : a re-
port from the Soft Tissue Sarcoma Committee of
the Children's Oncology Group. Cancer, 113:
3242-7, 2008

6) Kodet R, et al. Rhabdomyosarcomas with inter-
mediate-filament inclusions and features of rhab-
doid tumors. Light microscopic and immunohisto-
chemical study. Am J Surg Pathol, 15 : 257-67, 1991

7) Chiles MC, et al: Soft Tissue Sarcoma Committee
of the Children’s Oncology Group. Sclerosing
rhabdomyosarcomas in children and adolescents: a
clinicopathologic review of 13 cases from the
Intergroup Rhabdomyosarcoma Study Group and
Children’s Oncology Group. Pediatr Dev Patho,1 7 :
583-94, 2004

8) Boman F, et al: Clear cell rhabdomyosarcoma.
Pediatr Pathol Lab Med, 16 : 951-9, 1996

9) Zuppan CW, et al; Lipid-rich rhabdomyosarcoma-
a potential source of diagnostic confusion.
Ultrastruct Pathol, 15 : 353-9, 1991

10) JbffE, fAEZ - NREBORELHEE R
BEICB T2 R0BEEEOHF BT ARAFR, 38:
567-575, 2006

11) Cessna MH, et al: Are myogenin and myoDl
expression specific for rhabdomyosarcoma? A
study of 150 cases, with emphasis on spindle cell
mimics. Am J Surg Pathol, 25 : 1150-7, 2001

12) Heerema-McKenney A, et al: Diffuse myogenin
expression by immunohistochemistry is an inde-
pendent marker of poor survival in pediatric
rhabdomyosarcoma: a tissue microarray study of 71
primary tumors including correlation with molecu-
lar phenotype. Am J Surg Pathol 32 : 1513-22, 2008.

13) Dias P, et al: Strong immunostaining for myoge-
nin in rhabdomyosarcoma is significantly associated
with tumors of the alveolar subclass. Am J Pathol,
156 : 399-408, 2000

14) Davicioni E, et al: Molecular classification of
rhabdomyosarcoma-genotypic and phenotypic de-
terminants of diagnosis: a report from the Children’s

NI | -El ectronic Library Service



Japanese Soci ety of Pediatric Henatol ogy/ Oncol ogy

Oncology Group. Am ] Pathol, 174 : 550~64, 2009

15) Barr FG, et al: Genetic heterogeneity in the
alveolar rhabdomyosarcoma subset without typical
gene fusions. Cancer Res, 62 : 4704-10, 2002

16) Wachtel M, et al: Gene expression signatures
identify rhabdomyosarcoma subtypes and detect a
novel t(2; 2) (q35; p23) translocation fusing PAX3
to NCOAl.Cancer Res, 64 : 5539-45, 2004

17) Parham DM, et al: Correlation between histolog:y
and PAX/FKHR fusion status in alveolar rhabdo-
myosarcoma: a report from the Children’s Oncology
Group. Am J Surg Pathol, 31 : 895-901, 2007

18) Barr FG, et al: Examination of gene fusion status
in archival samples of alveolar rhabdomyosarcoma
entered on the Intergroup Rhabdomyosarcoma
Study-III trial: a report from the Children's

(241)

Oncology Group. ] Mol Diagn, 8 : 202-8, 2006

19) Davicioni E, et al: Identification of a PAX-FKHR
gene expression signature that defines molecular
classes and determines the prognosis of alveolar
rhabdomyosarcomas. Cancer Res, 66 : 6936-46,
2006

20) Williamson D, et al: Fusion gene-negative alveo-
lar rhabdomyosarcoma is clinically and molecularly
indistinguishable from embryonal rhabdomyosarco-
ma. ] Clin Oncol, 28 : 2151-8, 2010

21) Nishio J, et al: Use of a novel FISH assay on
paraffin-embedded tissues as an adjunct to diagno-
sis of alveolar rhabdomyosarcoma. Lab Invest, 86 :
547-56, 2006

22) defee, M ARERESORE Q) BHRETE
5 BN UNE REEERRKR 26:945-959, 2008

NI | -El ectronic Library Service



