BRERARAR 2024;64:474-479
doi: 10.5692/clinicalneurol.cn-001955

TEBIHR S

IDH1 p.R132C ZEZH UETHICEMER{L U o Ollier a2 RAERE

RED 141

O

B T, BRH MU, ER 80, Bd XF2, 58 89, EN 55"

1) EMKRZEP BB
2) EMARZEZERNER
3) EMRZEZIHERERRRER

EE 21 mEBEME. 1T Ollier 78 & 221

15 MFICBHANICESHHRBEZR O, ZORIBRUIce, 3EEEMNZETL

fo. BT TIE IDH1 p.R132C ZEZ R, RIBEBZM CIEBMERILEROHZ. EFHBETHEBIFIEHINT, 23 K
ICFET LTz, Ollier f&i& IDH1/2 ZR =B IHREERTH D, wRBEZLUIELIEEHTSZ. L, IDH12 ZRICHT 2E8ETFE
WPRAZ7A0—7 v 7% R UILREIFBICERSNTWS, Olier HEHHEHRBIETIL IDH1/2 ZEDBIE T BT ISHERP O
—BhE BB AREED S D, BHEITORR7A0—-TFy IHEEEEZI SN,

Key words : Ollier &, IDHZE, X, BEERb, DNAY—J IV X

EU&IC

Ollier WIFNEBENL KT DIFHICTH (REHEE 10 5A
21 N)RIBEERMERETH DY, 1V U TRk EES: (IDH)
DEMRET A VEREBELTWS?, EREEE U TRRE
EAZ % UMERBENEH T B Maffucc IEIREEE WSERENHS
nTW2. Ollier i®° Maffucci IERBEDEHERE L LT, IDH1/2
ZEEEDOERBE CHLIERBEZRET DL H DI, B
MERLT 2 EMRESNTWS?, Ollier i\, Maffucci fEMREE
EHICEENBEBEZEHT 2SN TVNSEHAY, Olier f§
M 16.3% TEH B DI U Maffucci FEIEEEDY 4.5% & Ollier f& D
ADNEZMBAICH 2P, TNETIDH/2 ZEICDWGERTRE
MZEAWTRST UERERFIEBICRENTED, 25Ic7+0—
7y 7HES EERNEHBEOBENSZ W, Olier T
Maffucci FEMREE(CBHF LU e MiRBIED IDH1/2 ZE D LIREE
PFEBRERPREDNKRLELLEZINTWS, IDH1/2 ZRIGH
RBREDIMI U FERRATTH D20, ZORBITISHRBED
TREPEW A REST 2 L TEETH DY,

SEIEAE, 8 FE OB TETHICEMEER(L U 2 Olier i
EHZEGRBEICT L CREEBEMZMITL, IDHT ZE0
BETFRETZERLCEAZRBLILOTERET S, I5IEX
BL E2—%1TW, Olier FEHLEBERBIEICE TS IDH1/2
ZEDBGTHETOBRRELZTOHREEICOVWTERT 3.
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FRIEME © R BIEA L.

WRRE 1R THAEEENICETULLRFEIOTR
XIRREICTEBERRZRSD (Fg. 1), BERICT Olier m&
e, BBE MRI TIEBASHRER GRS BN > 2 (Fig.
2A H).

5 | IMRREICORMEKRA 238, EHERICIDA
MHEREAMKEZHI iz, E2EE (AML99 7O K1
)9 ICTEBRIME SN,

15 B - NEABVEE B MICHETT U7c B4R (I T B kg
BV V/NERINREE S iz, AEEHMEENICHETU
SEEB MRI IS T, BRENICERIEES L OAINFEIR, EENM
I FLAR 2553z (Fig. 2B, ). EBEMELONIZA, &
EROHER7 A O—7 v 7& Uiz, By >/ Bk
MRIFICT U TeEEE GRRABDARESIL—T770N
d—)L)0 & UOEFMBEEETL, BRNMESNHT

18 iR F © BEEB MRI IC THRBIBEER LK A/NMNREDEXRZ
Rtz (Fig. 2C, J). AREERE I EEBNTSICHEL TR
EZzoNlclcd, ARMICEHME L. HERETEBEDZ
EEESIRENERER—IC, BEORER%# - M0
BINMH D, MUNBREERZMN > TWe (Fig. 3A). SEHERBIL
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2 TI& IDH1 p.R132H ZHFE & 9% IDH1 [F2METH > 7= (Fig.
3D) ieHEADREEDS &, IDH BIEFREFTZ1T78> 2 (TOllier
" & & O Maffucci SEIREEIC & 1T % IDH1/2 B FEERET (B
BES 587)). YMLINY—0ITVR (WUH—K) Tk
EHISEERE TOESAETIE IDHT 6.394C>T (p.R132C)EE
MRS N (Fig. 3F) A%, BEBEFEHICH D PTHRERL
EBE LONKEBTE LEZERFER I NG > (Fig.
3B). Ffe, ZOMOREEBEF TIE MGMT (FIESEIEDK
(3B, p53 IFFEBMEOZICEIETS > . FISH Tld 1p/19q
HREEZOBN>Tc. BEDIEIEREE RT Ki-67 ZHEKE
19%TH->f. U ELD IDH1 p.R132C ZEEE T % diffuse
astrocytoma, WHO Grade Il &2Z#rE iz, I\dB K TERE
IREHEZEEHIMTL, BFREE 54 GyR0 D8l SLUTE
VOI RICLBIEEEEEETUT

Fig. 1 X-ray imaging of the left hand and lower extremity at 1 year 20 B NN E K CTBREOREIMRZ S e (Fig. 2K) A,
of age in the present case. GREEREEERICERES L OCAEFREICHRBEZBHT

A: Left hand X-ray imaging shows multiple radiolucent lesions in the fz& (Fig. 2D), BHIBEES L UCHREICK L THFRAE

radius, ulna, metacarpal bones, and phalanx bones, suggesting (54 Gy/30 HE) ZEMUT. AHREHEIEEKLL, HETHE

enlchondrorrjas. B Leﬁ lower §xtremity X-ray vimagilng reveal§ multiple ERTHEEE N (Fig. 2E). TEYVAS RIFHE 2 ERHNIR

lytic expansile lesions in the distal femur, proximal tibia, and fibula. LiehS, BNEBREEAAmE AL (Fg 2L). BENEE
Hofe, AFAZVPET THREBETHDBHRETIML.
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Fig. 2 Chronological FLAIR and treatment in the present case.

Right frontal lobe (upper: A—G) and posterior fossa lesions (lower: H-N) are chronologically shown in axial FLAIR. A, H: At the
age of 1, FLAIR shows no evidence of abnormal lesion. B, I: At the age of 15, FLAIR shows high-intensity lesion in the right frontal
lobe, cerebellar hemisphere, and left pons. C, J: At the age of 18, the aforementioned lesions enlarged. Total removal of the right
frontal lobe lesion (7¢ operation) followed by proton beam therapy (PBT) for the posterior fossa lesions were performed.
Temozolomide (TMZ) therapy was introduced. D, K: At the age of 20, FLAIR shows regrowth of the right frontal lobe lesion. PBT
for the right frontal lobe lesion was performed. The posterior fossa lesions decreased. E, F, G: The right frontal lobe lesion was
well controlled. L: At the age of 21, the right cerebellar lesion enlarged. M: Partial removal of the right cerebellar lesion was
performed (2™ operation) due to failed procarbazine—~ACNU-vincristine (PAV) therapy. Five months after the 2™ operation, the
residual lesion enlarged. Partial removal of the residual cerebellar lesion was performed (3 operation). TMZ therapy with
bevacizumab (BEV) was started, with gamma knife surgery (GKS) for residual posterior fossa lesions. N: At the age of 23, the
right cerebellar tumor enlarged to the brainstem.
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Fig. 3 Histological and immunohistochemical images of the 1st (A, D-F), 2nd (

EATAGGT CGTCATGCT

FATAGGTTGTCATGCT

MMMMM&

), and 3rd (C) operation specimens.

A: Hematoxylin and eosin (HE) staining of the right frontal lobe tumor shows mild nuclear atypla of tumor cells and a dense fibrillar background
with mild edema. B: HE staining of the right cerebellar tumor shows greater cellularity and nuclear atypia than 1st operation. Microvascular

proliferation and necrosis were absent. C: HE staining of the right cerebellar tumor shows mitosis and necrosis. D: Immunohistochemical staining
for IDH1 p.R132H is negative. E: DNA sequence reveals IDH wild type in the superficial right frontal cortex. F: DNA sequence reveals IDH1
€.394C>T (p.R132C) mutation in the right frontal lobe tumor. Scale bar = 400 ym (A-D).

ERPROHBERDD, FEFREEOHINMEIEIEEH S
nigmote (Fig. 3B). ®EMEBIEFTIE, IDH1 (dBEMETH -
fo. Ki-67 BHEF 12% TH > . LLLE K D anaplastic
astrocytoma, WHO grade Il NOEEER{L & RS e, BEA
EUTPAVERE (ZOAINNIV+ZLARAFU+EVY T Y ZAF
V) Z#37—)iEfTUk. AGRIBEEREZRHEHI N TV
(Fig. 2F), A/NBIRZEDER L AF/IEICER Uicfeo (Fig.
2M), T 5 HhARICBFMBENICARE Bo Tk

ABERHRSE © B 153.5cm, K& 45.3kg, IR 36.9°C, M
£ 107/60 mmHg, A%#H 77 bpm, KPS 90%.

AR HRZHATR | E4V5M6, BEBEMER L, BHETR
LU, MERICEBIRERZ L, RIEBMEBREGL, ESHRT
B BRERRY, STRE.

MREFE : AST 18U/, ALT 15U/, UN 19.4mg/d/, Cre
0.71mg/dl, B Ik 7,460/u/ (&F 2K 5,880/u/, Y > /I
1,220/ul).

ERATR : 388 MRI TIXGRIBEEOREEERFEIC FLAR &8
SEEZRSEN, 2 EEOHEERE LB U THSMRELIdA
W (Fig. 2F). B/INBEHEIREZEIGIEARL, A/ E TERL
TW2 (Fig. 2Mm).

FMR  AIEOGMURE TREZIEAL. FES—Y 3
VESLUVBERRE TGN FIROEE R LUBH U
BIKAETHSN GHIMETH > e, MiTPRRE lakﬁti,—m
MEMEBECH . 5-73 /L 7Y VERIC K BilihEE2
KT CIEIREBEDORNEZFRD, LLEBEICFELLRWHDTHHH
FeERE A RAICHEE U T

REMR ' HE RXEBTIRKEEEDI SKRIBELZRD, %
BOBDEECIREEE(LHFRH (Fig. 3C). ﬁf;frﬁ%ﬁﬂt?
TIE, IDH1 IZBeE, MGMT iFESMREOZICEHE (BiEE
10%), p53 TIHESMREOKIFEELLTED, ATRX DIES
HRROKIZBRETH >Tc. Ki-67 BERIE 24%TH>7c. ML

M5 glioblastoma, WHO grade IV & ZBiS fure.

fiifRiRAE  AEREN S PAVERIIENEEZ Shifcfcsd
FEVOIRZBHULFZN\RFYZHFRICEBA L. HAETHEE
BLUOFREFRZE FHASHRIERG<ZBB LU (Fig. 2G) 1Y,
N DIERFEIRE (S INEREBNCER U (Fig. 2N), RRERYIC EERR
VEHEE L 0L ETERMREREOMIREROBBRZRO. il
%11 Hh A% BEHEBNICHY Y1 78E (37.5Gy/15
2E) ZRAR LD, 9EIERFRICRERGERE S Aol
SR LTe, MR 13 0ARK, BTESHNHIRL, BEEHR~Z
Tofe. iR 15 A%, FURFEICKDBREEREERD, &
MERCBITUL. ik 16 A ETUL

K

Ollier J&¥> Maffucci iE1EEE (L IDH1/2 DIFREEY 1V ER %
BEI2HECHERTHDBHRESRICELDZ LI TW
%27 —7, IDH1/2 ZRFHREBEICE VW THRERNBER
FEETHD, FERRBEFERFTHZ. DHIFIYVIIVELE o
TR INEEE EREICEIRT DBACRITER TH 2. IDH1/2
BLFICEEMNEZ 2 &, BREEICKDERREZEEZSD D-2-
EROFIVTILTILE (D-2HG) MEEZh, IhhHRBiE
BREDEBOREPEIBICES T 2SO TWS™, IDH1/2
ZREND S5, Ollier 5+ Maffucci FEMREEIE IDHT BIZTF D 132 &
BO7I/BTHZ7ILFZY (R) 73*‘9;&4*/ (C) B
I fz IDH1 p.R132C, #RBEE7IILF =Y (R) NERFY
v (H) ICB#S iz IDH1 p.R132H £5R6H D T &% L8119,
ZEOHIBEHEEIL, Ollier 8 ¥ Maffucci i 1% B T (& IDH1
p.R132C H¥ 39~65% & RH% <, IDH1 p.R132H H* 15~17.3%
EHR< 1219 —7, HRBEICE W T IDHT p.R132C HY 3.6~
46%EFHTHZDICT L, IDHT p.R132H I& 83~91% & K¥%
HHTWBY, DK SIC Ollier B Maffucci fEEEE & FHRBIE
TIEIDH1I2 ZEDY T4 TOHRIRBEEHIEW RS, Ollier JKIC
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Table 1 Summary of reported cases of glioma associated with Ollier disease with evidence of IDH1/2 mutations
Case Authors ‘Age at. glioma Location Histology IDH mutation Fqllow—up Outcome
(year) diagnosis (years) duration (years)
rontal and tempora p. . ive
1 28 F | and | OA IDH1 p.R132H 25 Ali
2 Bonnet C. et al. 30 Frontal and temporal O IDH1 p.R132H 4.0 Dead
3 (2016)2 31 Frontal and parietal GBM IDH1 p.R132H 0.8 Dead
4 31 Frontal OA IDH1 p.R132H 1.0 Alive
5 gcoh;g;} el 32 Frontal o IDH1 p.R132H 15 Alive
Left parietal NA IDH1 p.R132H
6 (ng %;) etal. 20 Left frontal AA—GBM  IDH1 p.R132H 8.0 Dead
Right frontal DA IDH2 p.M131I
7 g;;;:hAs,aaL 23 Frontal DA IDH1 p.R132C NA NA
Corvino S, et al. Frontal, temporal, .
8 (2022)' $B and insular DA IDH1 p.R132H 5.0 Alive
lkeda H, et al. Right frontal O :
9 (2023)" 23 Left frontal DA IDH1 p.R132H 1.8 Alive
Frontal DA
10  Present case 15 Cerebellar AA — GBM  IDH1 p.R132C 8.0 Dead
Pontine NA

AA: anaplastic astrocytoma, DA: diffuse astrocytoma, GBM: glioblastoma, NA: not available, O: oligodendroglioma, OA: oligoastrocytoma.

EHUCHRBERAENZEH TINETIC BFANRES
nTeh, ZOSLIDHIL2 ERICDWTEGFBTZERL
FeFEGIIE 10 B (30.3%) ICRS5H 5249 (Table 1). Fie,
Maffucci IEMRBEIC & HF LU ic RBEOHRS I I nETIT 1241
DL, IDH1/2 ZRICD W CEIRFRRIT Z i U 7o fERIIE 4
FlE S SICRSN 22190 Ollier fKlcHWTIE, IDH1 p.R132C
ZEZEIDEGEINEFZED 2HIERTH DD, FTREDIE
BN —ERH R IR BIE & Bk IC IDH1 p.R132H ZB L TW 5,
IDH1 p.R132H ZE%#HE T % Ollier FISHBRBERIE ) A /NS
WET 28ENHZH?, IDH1 p.R132C ZEEHF T % Ollier il
THoELTH, REFID LS ICHGHREE%E LD HRE
ErG5 ez > THEIBENHD. DFD, Oller & & 22K
SNTIEBITIE, IDHI2 BEEDY 75914 7IcBb 5T, FEE
WEHRGBESMEGRRENREEEZ 515,

Ollier IEAHHRBREICE WT, IDH1 p.R1I2CEEREZEFT S
EFDRENDBRVWERELT, UTOIO2HEZSN2, &F
IZ, IDH1 p.R132C ZEMATIEHA TIEERBASNERL
TERWARENEZ SN S, HRBESO D-2HG DEE
p.R132H < p.R132C < p.R132S/p.R132G/p.R132L LREZNT
B0, EPRUICEEBED IDH1 DZERERI O HIRSERE & ¥
BLTW3, ZDfcs IDH1 p.R132C ZEMAZ (T MiEEED
$H2 D-2HG DEENGELRhIE 3 & TERLT ZHIICH
CHIET ZAREENEZISND. BIIC, NEAOLSICE
BRICIE IDHT1 pR1IB2CEEZB L TWBICHEDbSTRE S
TLWRW, BEREOTEENEZSND. BEERLTWDSR

BRI IDH1 p.R132H O HHMEHFIEETH D, IDH1 p.R132C
BREDMDY TH A FIEZDNA Y —J TV R %ETHhRITNITE
RBET 2 ENTERN, BEDRETH IDH1 p.R132H D
REBELEOHNERIN IDHILZ2 ZEBZLELTWVWDHDHE
BaNh399 KEFIEDNA Y—I TV RA%1T5 2 & T IDH1
P.RI2CEERZRHT B &N TE . Ollier KA FHHRBE
IEXMUTDNA Y=V IV RZBVEGTFRITZERIT D &
T, DH12ZROZEY T4 70 T8 ORBREEZIEIET 2
ZENTENR, FREFEPEO—BIE BRI AEEENS 5.

Olier BICHEWTEH T2 BIEERBIFHENED 30.6% & &
ZTHD, HRBEZEDMEREN 163% L 2FBICZWI &
HHSNTWSY, Olier WICEF L iR BIER, —Rigs
BRBECHRT 3 EEERECEHRRENLZ V. NEAIBIN
ETORELAKR BERETERREZEL W e, HRE
EIERIFMICERERET 22 ENMENTVLS, Olier FichH
HULHRBECTIEEGEILORE EPVHRL (Tabe 1). Zh
[ 7A0—7y JHREH T 2.3 £ (8H : 0.8~5.04F) &k
BREWC ENREL TWBTREENH S (Table 1). B
{EUIEREGZESDTZ26F, 740—7 v TEHEN S8 F& it
BHRRM > fc. AREFITIEE 3 ERHMTZTL, WHO Grade ll
M5 Grade IV ANDEM R 2 RIBBBEZ I FZICIRZ LB ER
HEEWR D, Ihabs5, Olier RICHH L IHRBES RN
RERBE & Rk ICEEER(LT 2N H D8, RET A
O—7y7NEBEEZSNS, £z, Olier MTIEARERICH
HE5NCAMEHERMFCRENER E DESIEREZEH
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TBIEDHSNTWNE2Y, DFED, EHERONANBEER
BEETH DD, RB7A0—7v 795 LTRZBR#E
W REEDN R BRI RIGERE E VR S,

Bl E, IDH1 p.R132C ZE%=H I 2B U /2 Olier mEH
HEBED 16l RE Ulc, IDH ZRIHREBEDREY F%
ICEBWTEERERD—DTH S, HFIC IDH1 p.R132C &
EDWHBY 7Y 7O ITITRERBO—B) & 22 TREED B
%, J¥3E, IDH1 p.R132H UADOF B LR L E DR FA® DNA
V=V IVADERNEENSD. £, Olier BICEHL iR
BETRIBRSFEDHEVEOOEEERLT 2 AIEEELH D20,
REB7 4 0—7 v 72EHRE U EHR T OB REENE
TTH.
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Malignant transformation of Ollier disease-related multiple glioma with IDH1 p.R132C
mutation

Gen Watanabe, M.D.", Yu Fujii, M.D., Ph.D."”, Yoshiki Hanaoka, M.D., Ph.D."”, Miyuki Tanaka, M.D., Ph.D.2,
Mai Iwaya, M.D., Ph.D.® and Tetsuyoshi Horiuchi, M.D., Ph.D."

1) Department of Neurosurgery, Shinshu University School of Medicine
2) Department of Pediatrics, Shinshu University School of Medicine
3) Department of Laboratory Medicine, Shinshu University Hospital

Abstract: A 21-year-old man who was diagnosed with Ollier disease at the age of 1 year developed incidental multiple
gliomas at the age of 15 years. Subsequently, the multiple gliomas enlarged and the patient underwent three surgical
removals. Genetic analysis revealed the IDH1 p.R132C mutation in the gliomas, and histopathology showed malignant
transformation. Despite multimodality treatment, the gliomas could not be controlled, and the patient died at the age of 23
years. Ollier disease is a rare disease with IDH1/2 mutations and is often associated with gliomas. However, there are very
few reports on genetic analysis of IDH1/2 mutations and long-term follow-up in Ollier disease-related gliomas. Genetic
analysis of IDH mutations may contribute to the elucidation of its pathogenesis. The cross-departmental collaboration is
required for long-term follow-up of Ollier disease-related gliomas.
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