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Primary leptomeningeal gliomatosis (PLG) (& ##}E D ST
7)) 7Rl AR AT AES L S, OV F AMEO BB
BRI T 5 —7 T - BRIEZ I ZOWME L RO LW
RLFERRTET 2 V. RERBORIBIRZEL, - FH%E
BAZFE A LSS R M IS HE iR fE 2 £ 9 % secondary
leptomeningeal gliomatosis & (3 FE RO B 2> 5 —H % [
LCWa, MGEETH ) POREMNSHETH L Z &h
LR SEEEZ Z 2L, FLTFHRIARTHL. 4
B, R OAMIZ LD PLG (FHFEZ! © glioblastoma) & &ZHWT
L, #7222 temozolomide (TMZ) 12 & AL - HaHR
BEEEAL, —EOIBENRIHE O NIER 2R 720
T, HMHTR O A WMET L.

E Bl

FEB] 35 7%, ik

FAR RS

BEFEE © A B4

AR BRIERE 2 L, 28 7% F CRREEE,
RIRRE © BEFCZe L.

BURIE © SRBE 10 AR A HIER 2 T2 Tz, KB4

RN, FEVOI RN

HOBIIREAEE LD 5 R WERT 2R L TWehs, [H
HE HREDIRE L 72BNy FTEBRP R WIRREEZ JER X
NFEWEL o7z,

FKPERFBUE © B 174 cm, K 94 kg, Kif 40.1°C, I
123/75 mmHg, MRHA 77/43, GCS E1VIM3, JCSII-100, H#E+FL
3mm [[K, FURCRRE.

RBERERAHT L ¢ B 16,450/ (4F 5k 88.6%), CRP
1.72 mg/dl, AST 55U/, ALT 150 U/, BfE;MLEE 220 mg/dl. &
REREIIRO SN h o7z, BEEHM CT I THBEOLIE
AN RIS 252 S (Fig. 1A), 7 BT il % £
v 3D-CTA 2347 & 72 SIMBINRIEE 7 & DM RZ 1L7EO 5
Naofz, BERAETIINBIE XS > Py a3 —, FRiEk
O/, HIMER 24/ (ZBEER 1/, HABEEK 13/W), ®HE
458 mg/dl, ¥ 111 mg/dl, #EMIE LB TH -7z, EiE
I CT TIERE 2RO %o 7z,

ABEBRRGE - BB 2 H Y MBS - RN -
BB s 70 & O R GL R BB D L, BN BRI CHUR )
(meropenem, vancomycin) + $iL7 4 )V A% (acyclovir) & A7
04 F (dexamethasone) MD¥x5-2SfiA S 7z, ABEEHIX
TURZ IS HEERI R B X 1ZA SN ERIREO Iz A 5k
Aoz, MRI % fifT L7z & &5 CT TREM A S N7zt
JEANFBIC A — 23 % S NS REE A % 729 (Fig. 1K H),
S S IZHREAE R NN O 7 BT (Fig. 1G) B & U
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Fig. 1 CT scans and MR images at presentation.
A, B: CT at initial presentation shows a slightly hyperdense lesion in the right-sided subarachnoid space surrounding the brainstem (A). C, D,
E, J: MRI demonstrates a mass lesion in the right-sided subarachnoid space surrounding the brainstem, which was slightly hypointense on
T,WI (C), hyperintense on T,WI (D), mild hyperintense on FLAIR (E), and spotty hyperintense on DWI (J). E G, H, I: Gadolinium-enhanced
MRI reveals a heterogeneously enhanced nodular lesion in the right-sided subarachnoid space surrounding the brainstem (F H), as well as
diffuse enhancement of the basal cistern (G) and the subarachnoid spaces of cerebellar sulci (G), and the pial surface of the brainstem (I).
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Fig. 2 Operative and histopathological findings.
A: Operative finding via right lateral suboccipital craniotomy shows that the nodular lesion appears between cranial nerves VII-VIII and IX-X-XI
(the area enclosed by the line). B: Hematoxylin and eosin section discloses hypercellularity, moderate nuclear pleomorphism, endothelial
proliferation, and the foci of necrosis, which are the histologic hallmark of glioblastomas (scale bar = 100 um). C: Immunohistochemical stain
indicates that Ki-67 labeling index is 15.9% (scale bar = 50 um).

5 1 EMOEMFE (Fig. 1) (S0 F AN RE
Reorz. WEME, Webs, B % SHEEROBREOENEES 5

Gl B X 0SB & 27z (Fig. 2B). SUEMkFEMME T
i3 GFAP (glial fibrillary acidic protein) M1, S-100 1%, Olig2

IREE &I S UM & 2 ), EHEEZ KO 72
b BABHA M & JE AT L 72,

e ET R MR EE T BRI CIRBEER RIS A, VIL -
VI i X OV IX - X - XTRifii@dsiies S, 2 gl
IR DR S 72 (Fig. 24). W E R R fkETH itk T
HY, EMLEZAHMRHB WL glioblastoma multiforme
(GBM) Th o7z, T OMAEBMKEH & 0% o L # 72 HEJ o
WA ZE L TP EROATRT L.

JHELFT R, © Hematoxylin and eosin Jefs Tldigge L 722 A
I MR 6 % M O REMLORGE &, NERA - NEE

1%, EMA (epithelial membrane antigen) &V, p53 & By
%, MGMT (O-6-methylguanine-DNA methyltransferase) % %%
F&%:, IDH 1 (isocitrate dehydrogenase 1) R132H ZE5L &4,
ATRX (o-Thalassemia/mental retardation syndrome X-linked) %
Bk, H3.3K27M 2% Bt Ki-67 index 15.9% (Fig. 2C)
Tho7z. Lbhs GBM, wildtype, WHO grade 4 & i &
nre.
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Fig. 3 MR images after treatment with temozolomide.

A, B, C: Gadolinium-enhanced MRI 12 months after surgery shows no evidence of the tumor. D, E, F: Gadolinium-enhanced MRI 18 months

after surgery reveals local recurrence in the left side of the brainstem.

S DA Lo TUBBRREL 72 2 Bk EL A SN
PLCTADAH] (levetiracetam) DIE5-% %G L7z, BMIRAT
ERIEATTH Y HEFRIE SN TV RV, ZoOE#EES X
O A BEIRE R AE 0 5 R B 5 | 22 I L 7 R T A
ALEZ NIz DBRERRPEREIIA S N R ho . ik
I MRI 2 3552 L7228, 465 2 S L ~OVLUT o R4
WCIERFEZRBO o/ WGP, Mihari, R Rz
EERBZEL, AEEIE PLG GHFEE - GBM) LWL 7z. &
L GBM (23 U C TMZ 75 mg/m? |2 X B L2k & i
e (4B 40 Gy/20 7383 X OVRFT 14 Gy/7 70E)) #iliik 18
HH2SEA L7, itk 24 H H 25 1% bevacizumab (BVZ)
10 mg/kg ZHEH L7-. 25 OFEBIIG L CHES /N
L, FoREoLELALN, ABE59 H HIHEERE & 72 -
7o, FORBITHRI TR (TMZ 200 mg/m%4 /A%, BVZ
10 mg/kg/2 %) %Mk L, itk 12 22 A %121% MRI L%
DI x A7z (Fig. 3A~C). L2 LHlith 18 7 A & IAk O
ERELN % P OICERREO B %329 (Fig. 3D~F), Ll
Bt 2RI IR U, iR 23 A HICBET L 7.
BIRAT R - P - i OFEE 2 BT 2 X O RO EEA
fan ik % B 7z (Fig 4A). MR, AHBEIE, TR
b IR OISR % 7072, KA & Bie - /MiiB X OB
T T 7 BEFEIIZESEMES O E AMEIRE L, R
RO 2 2 L Tz (Fig. 4B). S 512 - B HE
BN R BB AR R0 S 7 (Fig. 4C). #IMR

B D ARG BT BT X D BIE A SN D5, FAlfER
BEOD DL IZIFFEMKOERE AL, HEOREARGER LR
Tz (Tablel).

z B

PLG (3B RPTE I AEAES 2 7)) THe 2B L L 72 b
DEZEZ LN TSV, REORFES ) 7 MIBHEOAEX
B D 1% 1A NS &S, VEFEICEE » o 556
bHY, TOLHEDDOEED AT KN 4%,
Hi 10.5%, 48 15%, HERES7%, /MK 8%, SHEE 10.3%, My
BE10.5%, MEABE20% L SNTWB Y, ZO5HIZAbED
&£ 912 PLG (3455 B Bl O BHF R LS & Bl C oS A
W23 HHERAL & L C IS astrocytoma, oligodendroglioma,
GBM, gliosarcoma 7 & 4 @ b O 25HsE 4L, /ANED & iy
FHIEFCTIRALSBEL, BHEOHENRLREA L SLD 2970,

PLG I3 #EREDSER D720, HFMETOMBEOVE A
HREE ZOEEMELTEYRE T 505, TLOATIIES &
WEdT 22 L IEREETH L. £ < OGERRBMRA BN
AT SN 525, EAVEMBEZRT SO0, EEMEITmT
NGV PR EINTHBM LT T 5 £ T RITT, Wl
BB TR G 1 BB 98 R M REIRAE 3 5 W I3 H R B %
ERMEL THEESHB SN TS, ZIFNJI3ERSNE L
AN, EMRTOMEICED LIRS, REMICHRICE
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Fig. 4 Autopsy findings.

A: Autopsy findings show focal brainstem tumors. B: Postmortem hematoxylin and eosin section shows tumor cell infiltration of the

leptomeninges (scale bar = 100 pm). C: Postmortem hematoxylin and eosin section of the cerebellum demonstrates the leptomeningeal tumor

with superficial involvement of the cerebellum (scale bar = 200 pum).

Table 1 Histopathological comparison between biopsy and autopsy in the case.

GFAP Olig2 S100 EMA IDH1 R132H MGMT ATRX  p53 H3.3K27M Ki-67
biopsy + + - - - - 15.9%
autopsy + ND + - - — + + - ND

ND: not determined because of the degradation.

ROENBLE LD 978 Tauziede-Espariat 5 ¥ 12 &
TILEBRB 6 FEBID ), FIEARTEE LAz 01% 3 FEHI
(50%) LZBETF, 2100 (33%) HHL3 I (17%) DEMR
IZTEIRCBMZE Y F 2L LT, ZOPLG D&
ROAMEFEEO—RIL, #EOWES &> TRENPE AN
DIDREDEE S T LI & BT D8 E O W S
I2&%. —JiTPLG OPFIIIIAREF D X 5 IO F AWML
T RO RTERE ) L0 99, MilHEHEOR
EREDHIDEEE S 55 919, Z OREEIRZE IO T A MR
ZAZH AR LR 3 <, MRk e LT hm iR
BT EBBRMEAE . L722h o THERIZB W TIEZ OfSHE
TR & BRRICHIAT C S UL L5 b o L Bbhn
5. BEOHEIIIRE PR RE S L 2 e T
FEEERL TR L2 D ALNE Y,

PLG 3% O SRS S N7z iR T 7% <, AN
HOEIZ 8 » H 2 CE FRARTH L. — I LS %
12 TMZ & FH 78S AU &, 2o /R0 S C
W52 BEOHE W L PLG ORI TMZ & H w7z
Hx Table2 12T L % 2991018 Z N|IRENDS TMZ %
F7HEBI O EFIIF P oL fEix 15 » AT ) EFEHE 0T
BAHONDH, KREFIZBIT LM E COWIR - M -
BEHISEH] - B OMA A DR EIIEERIKRE L, TMZ D
B A MR FRI S 5 Lk EE L v, RIS AR L7 Case
4 Tl TMZ {BEBZ I IEEROFTRBRL & 4 U720, ARIC
RN TE, S OICHEBRN ZiGH GBI & bHILFEd:)
AHEENTER L7720, TMZ 2500 T <, FSER B

BOEZHEDL FRICE 2 2 BEIKE V., FRITEAEOMH
MALER D & BbN b 75, PLG 2BV Tk F 23tk %
IR 2B FRIUIBH I L TR w, 2o Tl
H3K27M 213 2 3kiEDS A S5 917, H3 (3.1,3.2,3.3)
K27M % $413 diffuse midline glioma |2 38\ CIZ#Z Wr L V70
HHTHY, TLTFHEARBLEEL TW5. Case 17 TIXHE
HMZWLAZ AP 0L T FEARTH 7225, 20
H33K2IM ZRZH L T\ Z LD HE SR TWA 1. iy
AHXF YIS P DS B Cd o 7o A HE S (Case 19) Tld H3.3K27M
ERIIETH -7, T 72 HIK2TM 25 LA R PR & S h
% H3K27me3 |22\ C Case 14, 15, 16 TEEfli S LT 5 28,
ZFITRFHREOHL D LMEMEIAS N2 o729 (Table
2). BUED &L ZAEBIFOBIRS & ), TMZ DG GHES
LU H3K2TM Z# L T L OBEMEIZOWTIZS RO S S
LWMEDPLETH 5.

PLG (&2 ORI DOWT ORI R A%\, PLG 133
ARENATIRE LB F 0B - BREO FE NI & 72
DL SN TVLVY  Z & (X85 EEHL 25 -
FEELNICRET b0 720 BEsRR LY, #2E
WIZTEREZE T 208, SHICIIHERCEN - Hid b i
PR 7 IR AR T O D VY, R EDH DT EHTHB L TW
5. JEEHEOFERAN~NOEBERF & LT, M- FRiRA
TOHEBHRZE R MAE R PG > THEEEBICE THERET
B S NT 2 D916 KIEG] OFIARET FL T I3 |2 fE
B O H5E % D 72 DM, KINeE O FEEMIZ b B
5 IEGA & R L 72 (Fig. 4). AEFIC BV THENE
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Abstract
Primary leptomeningeal gliomatosis treated with temozolomide: a case report

Tomomi Gonda, M.D.?, Kenichi Wakabayashi, M.D., Ph.D.?, Kenichi Haraguchi, M.D., Ph.D.?,
Yoshifumi Arai, M.D., Ph.D.? and Hirofumi Oyama, M.D., Ph.D.?

D Department of Neurosurgery, Nagoya University Graduate School of Medicine
9 Department of Neurosurgery, Toyohashi Municipal Hospital
9 Department of Neurosurgery, Sapporo Teishinkai Hospital
4 Department of Pathological Diagnosis, Toyohashi Municipal Hospital

A 35-year-old man was admitted to our department for loss of consciousness. CT and MRI revealed diffuse
enhancement of the subarachnoid space surrounding the brainstem and the cerebellar sulci, without any parenchymal
lesions in the brain or the spinal cord. Furthermore, gadolinium-enhanced MRI revealed a nodular lesion with
heterogeneous enhancement in the right prepontine cistern, at the site from which a biopsy was obtained via right lateral
suboccipital craniotomy on the day following admission. Histopathological examination of the resected specimen
revealed glioblastoma multiforme. Based on the radiological and histopathological findings, the patient was diagnosed
with primary leptomeningeal gliomatosis (PLG). The patient received temozolomide chemotherapy with concurrent
radiotherapy and showed radiological remission, 12 months after diagnosis. However, he developed local recurrence 6
months later and died 23 months after diagnosis. Autopsy findings showed tumor cell infiltration of the leptomeninges,
as well as the brain and spinal parenchyma. PLG should be considered in the differential diagnosis in patients with
diffuse leptomeningeal enhancement even without parenchymal lesions on radiological imaging. A surgical biopsy is
recommended for prompt and accurate diagnosis in such cases.

(Rinsho Shinkeigaku (Clin Neurol) 2021;61:862-868)
Key words: primary leptomeningeal gliomatosis, glioblastoma, temozolomide




