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Tumefactive demyelinating lesion (TDL) X2 cm %## 2 %
IMFELEDWIETERZ & EFE S DY, TDL X, BEEF MRIIZH
WO T, Sl R CTIRAE S, T, MR TEES, KIZEY
BRAERL, BSOS 2 & 4 XOENE T
% mass effect 23 7%\ T & ER L 52, TDL O34
E, 0310 T ANAEE T, ®IEICE S, BIEF I 37
& e ST\ AY, Tumefactive multiple sclerosis (TMS)
i3 TDL % 4 U % multiple sclerosis (MS) @ F L7 Hi%lC,
MS FEFIZ BV T 1~2/1,000 ADHE THAET 29, TMS iE
FRICESEEREMOBGRIT R A ET 52 EH 50, 72, MS
BEE, BT ) A —<REM) UNEOFRERPIENT &
MG SN TB Y, FEIZ TDL & EMIEE & oSN EZ L
b, ShFEelE, 74T EFR (fingolimod, LT FTY
LHERR) WHROEMIRESE I TMS 24 C, BMEHRIC L D) B
SHIREM 2 2 L7 1 B2 REBR L 72, BHEHRUEAM 2 29 A0
TDL # 23 561134 7% <, 72, TMS OERFILZ DHD MS
FREO BRI OWTHERE L T 5. SROBELIEFOE
BEVLEEEZ LN, RET 5.

E
50 U1k
TR AR, HERE
BEALEE « FFRC2e L.

RIEHE © REPNCEEZ L, THs% L.

AETEIE BRI 10 A/H, SIS A

BUREE : 30 D 2 A5 1 AR T 2 HOAZIZL
g, A50%, PHOERREREE, % EOLHBERA
BHLTIHRICAEL T, ERE%25 L, HEMNIEE
RSN Tz, X-9 FICHEREL EFICAR 2 2%
L, ABEREORHR, —HIERzhRa o M, KfE MRI
W% RS (Fig. 1), 2010 4£ @ McDonald 75 Wr 2 #E (2 3% Y4
LY, MSO#ZWIZE-T. FHERKLIIED o7,
FTY 0.5 mg/H % Mk L, Expanded Disability Status Scale
(EDSS) 13 1.0 THEREL Tz, Alskfdstrh, ) > /S8kEug
500 7°5 900/ THER L, HEFEOMILLIRO TV do
7o, X=1 AP SHE % & O OEREE & HEEOKT
HHEL, HAICHELZD, Uik e 2L, B
FEIMFEERTX HICAREE 22 o7z,

ABERFEUAE - 1K 36.4°C, IfE 124/64 mmHg. —#% & KAT
FUCHFRE S L. Wi A Cid, E#%id Japan Coma
Scale (JCS) 12T, HAJ%MhE. FiEEMRILRIF CHRRE)
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Fig. 1 Brain and spinal MRI of the first diagnosis.

Brain MRI of fluid-attenuated inversion recovery showed periventricular lesions (TR/TE 8,002/147.42 ms)

(A, B). Gadolinium-enhanced T, imaging (TR/TE 400/20 ms) revealed one enhanced lesion (C, arrow). One

spinal demyelinating plaque was present in the thoracic spinal cord (D, arrow).

PEIZTTREZZAS, BUGITIBIE L Tz, EFH 7 A b TlE
B 36 OIMET 23807, BEREEE R, o7z Gk
NI H5 CIoHE L, Babinski AT3 A THXL TH - 7.
RENTBATIZAE R RIEO 72D AT ET, BHAREICE L TIEA
BeBidr SIREEEZ IR T L) 12 o> TV,

A BERRATET L A, BEEMRTE, — A LRI,
FAERES~ — o — M, PURHUE, BUF PRI B HUE b
Bikc, 7ry¥FEdT oy yEREERIT 111 Ul L OEE I,
WEMEA vy —u A F 22 FHME D 250 Uml L IEHFIFT
ol M JC AW AHAS B TH 572, ELISA LT
DT 7 TR v 4 (AQP4) Pk, cell-based assay £ TP
LIy v IFY Fud A MEEE (MOG) ifkixkatt
Th o7z (BERIEARNE). SR CIidMizs <yw <,
BB L 2 RO o 7248, BEEEMIE 190 mg/dl & FAL,
immunoglobulin G (IgG) 4 ¥ 7 v 27 A% 083 & EH L Tw»
7o I VEEMEREZESTIEES N TV BT,
WETE Lol ) T7u—FVIgG /N>y NiZEHE
T, B JC 7 A4 )V A DNA PCR A 1Z et Tdh - 72 1K
B CT M CIIEB MR E 2 B R h o 7. B MRI ©
&, FIRTHHIEIC FLAIR KON T, iR CrfE s, T, M
% CIAE 5, PLEURF MG TEE S, JFPHIC mass effect
RO, PEBIC—E R = AR R AR TIRE 2 0

72, JRZEERIL MR spectroscopy T3 V) ¥ — 27 @ k& & N-
acetylaspartic acid (NAA) ¥—27 O, LY —27 o
wRw7z (Fig.2). 29 /7 L7 F 2 1iE 1498, NAA/Z L
7F T 423, 3 Y/NAA HIE 353 TH o 7.
ABEAAREE © FTY AR O MS & 124 U2 RETH
D, BB OMS 2RO Lol Eh s, BUNIHET
L EEEERAED T REME S B 2 72, F72, EEARITHEL
Wb oo, WMEFSEMEREOWREM: S % 2 /2. Aktk, FTY
IR b MR, SERRA R SR L, B R AT o
7o MR IZ ARE R S SFICHLR L, X+8 HHE T
SEEMB L ), JCSI-200 OEMEEES MBI L 72, EHEN
JETCHEREIRASEAL L7z L HIMT L, BHEEUE A & T L7z, £
72, WA OMERE AT L2 2A, Y7077 —
T OHER LMoL, MO —ETRAE, MNIART R
h a4 b & Creutzfeldt-Peters Moo H 3, MmE E B CD3
BPE T ) > 3Bk % 320 (Fig. 3), TMS OFHIZE -
7z. CD4, CD8 J:ftldKMifTCTHLH. AT HA KOV ARE
2a—-ARATL, BERELLTHEOTSL F=vary
1 mg/kg/H 72> 5506 L7z, G#ERMH, TDL 3z o7,
TDL A%/ L 72 BeBEC, MG HL JCV ik o AT L,
MS OFEFTFHFE L LCTF %) X~ 7 (natalizumab, LLF NAT
EMEEE) FEAL, L F=ZvOrE#imL 7z (Fig.4). %
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Fig. 2 Brain MRI.
Brain MRI showed a low-intensity lesion on T,-weighted images (TR/TE 476.97/10 ms) (A), a high-intensity lesion on T,-weighted images
(TR/TE 3,525/80 ms) (B), and isointense lesion on diffusion-weighted images (4,000/87 ms) (C). The lesion showed partial gadolinium
enhancement with a mass effect (D). MR spectroscopy of the lesion showed an increase in the choline peak, a decrease in the N-Acetylaspartic
acid peak, and the appearance of a lactate peak (E). Cr, creatine; Cho, choline; NAA, N-acetylaspartate; Lac, lactate.
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Fig. 3 Pathological findings of the brain biopsy specimen.
Hematoxylin-eosin staining of the brain biopsy specimen showed foamy macrophage aggregation (A), the appearance of hypertrophic astrocytes
and Creutzfeldt-Peters cells (B), and perivascular infiltration of lymphocytes (C). Luxol-fast blue staining revealed demyelination of the myelin
sheath (D). Neurofilament light chain staining indicated relatively preserved axonal tissue (E). Immunohistological staining showed that the
infiltrating inflammatory cells were CD68-positive phagocytic macrophages (F). CD3 and CD20 immunostaining demonstrated the perivascular
infiltration of CD3-positive T lymphocytes (G) with a small number of CD20-positive B cells (H). Scale bars: 100 um in E; 50 ym in A, C, D, K,
G, and H; 20 pm in B.
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Fig. 4 Clinical course.
The patient developed left hemiparesis and consciousness disturbance. These symptoms gradually improved after the craniotomy and two

courses of intravenous methylprednisolone (IVMP) pulse therapy. EDSS, Expanded Disability Status Scale; FTY, fingolimod; MMT, Manual
Muscle Test.

M: 15 SE: 16fl 761 of 1057

Fig. 5 Time course of brain MRI findings.
Coronal (TR/TE 10,000/120 ms) (A-C) MRI, axial (476.97/10 ms) (E-G) MRI, and coronal and axial CT imaging (D, H) are shown. MRI before
craniotomy revealed a massive tumefactive lesion in the right hemisphere with a severe mass effect (A, E). At 10 days after craniotomy and
steroid therapy induction (B, F), the tumefactive lesion was ameliorated. At 6 months after craniotomy (C, G), hydrocephalus appeared, and the
ventricles were enlarged. After ventriculoperitoneal shunting surgery, hydrocephalus was partially ameliorated in CT imaging (D, H).
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D%, HFEMWKEEZZE L2720, A704 FONRELT 7
L F=vur5mg/HE T LARLT, MME-JEkEs v
v A L RS TN & — IR REAT L7, Atk KEENE
WX D IEPES NAER IE—FEE L2 b 00, WEMEITE
HFLZRET, YUY F—va Yy HCER & o7 (Fig.
5). HRBERE OTETRA A 5 MREEF 2 7 — V13 6/30 =,
B OEFH T A P& 4/5, —FBA-BI THATI e D IRAE
C, modified Rankin Scale 1 4, EDSS 1% 6.0 T - 7-.

zZ =

AFEBNE FTY ORMIAAR S, HAVEIH#EITS 27 F fjE &
TFEAREE % S00E L, WS MRI CARIEIEICA N =7 4Tk
MEND, RRIICHAT 2 IERERE Y o7z, BT
i % feZe < S, WIRFISHEAT L 72 A T e PR TR
EHRIBDIz20, TMS LZWT L7,

RIEGIAS MS & Bl S N7zEH, ARFED MS FIEFRHIL,
A v =70 8HE L FTY ORI S Tw/z. FTY
3, FHREEMM L EERELAE (relapsing-remitting MS, LLF
RRMS & WEFL) ORFEHEETHY, A74 T 1Y
B2 H e 2L — %=L LTERT 5. FTY 13V v 758k
) YSHIAANOBEN EZHIHIT 5 2 LT, ) v SERO AR pEE
FNOREAZEF X, RRMS O #6357, —J7TFTY
1EF5 7% A% 5 tumefactive lesion 2T Z EME I NTH
0?2, Z20% 1L FTY OGRS L dHBric ko TA L
Tw59, Croteau H DL T, FTY O TMS 1220w
T, AL TMS H#F coliizFE77H (037 H»
548 W R) s TBY, BEARMHO TMS #IELS S
W FTY O#EAD S 3~5 SEQRMARH 124 U7 TDL b
BIRE SN TV 2299 REEFIORRIEAD S 9 FFEFEE L
T TMS % 5 L 725 13 LIS - #iF Cld w7249,
FTY OHIAESRRE LTL TMS 23 0 155 2 & &R
BleEz oz, FTY dHik# @ TDL 3E S £ (MG S h
TV, KIEFNIRIRIC L ZHREB S S NLTBY, FTY
OHNIRECHWIE R 2> 72, FTY 5 TMS % %389 4 L7
B ILFEH SN TV WA, EHNKZHOMAZEY, FTY 12
£ RS Ty FOEO) 2 EYFER E L TRGE
ENTWAD, JRICFTY X, A€V — Tkt EWmIcms
EEDH, L7277 —50E T HRIEH IR SRS 2
EAURENTH Y)Y, Hashimoto 5132 D THIDORE 2 L —
¥ a Y OZALD FTY Pk @ TDL SAEC S LT b &K
EL T2 95, REFMEIAHTH ), SHOMAOERE
NEFIFND. F72, REFOMER) ¥ /5kOHEH % Fig. 4
\ZEEH L7225, WIEIDO AT 04 ROV AR 500/u %
[l 72 DA, F8E 2 7 AR5 ) SR 72 i A
RO otz iz, FTY Wik 17 HTY v osg8kEig
1,000/ YL EIZEFE L Tz,

TDL |2 & 1) BASEHIBJEAMT F CTE o ZHEF OB IT DOV T, B
LIB7-#ETINE T 762 RE SN TS (Table 1)),
RIEB) % oo 12 P FMIE 40 7% (22 A5 57 %) T, BL

FERAIRY: 63% 1% (2023 :1)

HiZ 11, REFILDS D 7 B1i1Z9I35D TDL/TMS T, MS O/
PERCEBP OIEBNIAIEBI DA TH - 72, BREMEHEHER O EHR
BfTo Tz 1R IRE, AOHEE R o7z, BEME T
MBI L 2L WL DD 41T, FEH NS % 3
Doz, ATHA NEEYST725 08 FIM 6 4, &
Yolie b SE SNPUEWHE, oA VASEREZ T2 o)
26l ), FIEHEICRG L, M EITIER B Vit
HEWLE o7z, HEBITEMEZ ST 2EED TDL Th-> T b,
FEM Y BHSERJEA 2 T L, #id 52 &T, 20HEom
EPHAGFTELIEDRBEEIND.

T/, AEEBNZMRS T3 »/27 LT F Lo SR, NAA/
LT T HOKT, AERY — 7 OB R EOR R A RO 7.
JEEMRBTIINAAZ LT F koAb LY a) /217
F RO EADPEY L SN B, 3 V/NAA HNESERZ
OEMEEME L, 19 EZEEREOTREM ST 5 &
THHEDH A2 B, REFO T /NAA IS 3.53 L EfE
BARLTBY, WA R O EES % 3 5 2 & LR
THo7z. MRS THO ) » LHIZ ) THIB OB A RO L
TV B &SN, FIEFI T O REFIiEE % foul L 7277 A
EEZ LN AEBITIEE R, NAA/Z LT F Y O T A
5, MREMBOEESATMNTH S Z LAVRS N, FHEHT
Ry, MZRFEENBO SN HERLM L TVWD EE L7

TDL #EDO LD B 5 MS OFFFEFRIFICE L i, HHE
DETHIET Y ADH LIEHFEIL 2. KEFTIEFTY A
fJRHICTDL # 4 LCBY), FIY &, ZOHMETH 2
siponimod OF%¢5-127-8 & 1172, Tumefactive lesion & 2 L
TEBNIR LT, MSIZFE L Z2WEETH->TH, FTY
G LRI ENEF Lne sha GO RRMS
DEFE LT, NAT SRS N CTB0®, F72, FHIERMAR
® TDL 2% LT, NAT 2SR CTH o7z & § HIEBIHREDE
g3 Noodh ) wHn  AGER S NAT % BEE, 6 7 AR
L7z F TSR CRB L T b, REFIE FTY WART
IZTDL TOMS FiFEE KL TB Y, HEMLSLETH -
7z FTY &0 $RHFERMROE VIR & L Tid, NAT o1t
alemtuzumab, rituximab, ocrelizumab A% 2 ST W52,
2022 AEBITE, AIO MS OFEE TS L L Tld NAT Oftr,
B MR TH 5 ocrelizumab FFE DL 7 7 v <7 i
WEETHSH. Lo L, ocrelizumab ¥ 5-BIAH%4 1 4£C TMS
U823 02, TDL % 4 U7z MS 124§ A el 7 iR
FEIRIZOW T, SR O FMVERAIOBRENLE L E 2 SNz,

FTY MR EW#E T2 TDL 24 U, BSEREM % L
7= MS FEG] & #&B L 72 AAEGNE BHEERITA & B9 20 E
#7%: TDL 24U, FTY LB L72WEOT RS B S
72. F 72, TDL SEEH D MS (RS % FRISNHIE S 0 IR
WKOWTIERZEFAREL VL EF Y, SHOMRBOE
FHPLELEZ LT
BEE RIEBIOZH LG L TS o & TORERM, BEFRIE
FHEHEB L LT ET.

MXEHEHIRABTICHE L, BRI NE COLREICH 5 ¥
M, FRTINROEFY A



1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

BABHIRTEM 2 L 727 4 >~ T & FE# tumefactive MS

X ®

Lucchinetti CF, Gavrilova RH, Metz I, et al. Clinical and
radiographic spectrum of pathologically confirmed tumefactive
multiple sclerosis. Brain 2008;131:1759-1775.

Croteau D, Tobenkin A, Brinker A, et al. Tumefactive multiple
sclerosis in association with fingolimod initiation and
discontinuation. Mult Scler 2021;27:903-912.

Poser S, Luer W, Bruhn H, et al. Acute demyelinating disease.
Classification and non-invasive diagnosis. Acta Neurol Scand
1992;86:579-585.

Fallah A, Banglawala S, Ebrahim S, et al. Case Series:
tumefactive demyelinating lesions: a diagnostic challenge. Can J
Surg 2010;53:69-70.

Kepes ]JJ. Large focal tumor-like demyelinating lesions of the
brain: Intermediate entity between multiple sclerosis and acute
disseminated encephalomyelitis? A study of 31 patients. Ann
Neurol 1993;33:18-27.

Polman CH, Reingold SC, Banwell B, et al. Diagnostic criteria
for multiple sclerosis: 2010 Revisions to the McDonald criteria.
Ann Neurol 2011;69:292-302.

Kappos L, Radue EW, O'Connor P, et al. A Placebo-controlled
trial of oral fingolimod in relapsing multiple sclerosis. N Engl J
Med 2010;362:387-401.

Sanchez P, Meca-Lallana V, Vivancos J. Tumefactive multiple
sclerosis lesions associated with fingolimod treatment: report
of 5 cases. Mult Scler Relat Disord 2018;25:95-98.

Jeung L, Smits LMG, Hoogervorst EL], et al. A tumefactive
demyelinating lesion in a person with MS after five years of
fingolimod. Mult Scler Relat Disord 2020;40:101978.

Pilz G, Harrer A, Wipfler P, et al. Tumefactive MS lesions
under fingolimod: a case report and literature review.
Neurology 2013;81:1654-1658.

Okada K, Hashimoto T, Kobata M, et al. Tumefactive
demyelination with a transient appearance of oligoclonal bands
in MS under fingolimod. Neurol Neuroimmunol Neuroinflamm
2018;5:e484.

Hashimoto Y, Shinoda K, Tanaka E, et al. Re-emergence of a
tumefactive demyelinating lesion after initiation of fingolimod
therapy. ] Neurol Sci 2017;379:167-168.

Song ZY, Yamasaki R, Kawano Y, et al. Peripheral blood t cell
dynamics predict relapse in multiple sclerosis patients on
fingolimod. PLoS One 2015;10:€0124923.

Censori B, Agostinis C, Partziguian T, et al. Large
demyelinating brain lesion mimicking a herniating tumor.
Neurol Sci 2001;22:325-329.

Ragel BT, Fassett DR, Baringer JR, et al. Decompressive

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

63 : 43

hemicraniectomy for tumefactive demyelination with trans-
tentorial herniation: observation. Surg Neurol 2006;65:582-583.
Nilsson P, Larsson EM, Kahlon B,
demyelinating disease treated with decompressive craniectomy.
Eur J Neurol 2009;16:639-642.

Gonzalez Sanchez JJ, Nora JE, de Notaris M, et al. A case of
malignant monophasic multiple sclerosis (Marburg’s disease

et al. Tumefactive

type) successfully treated with decompressive hemicra-
niectomy. ] Neurol Neurosurg Psychiatry 2010;81:1056-1057.
Cereda CW, Zecca C, Mazzucchelli L, et al. Tumefactive
demyelinating lesions during etanercept treatment requiring
decompressive hemicraniectomy. Mult Scler 2013;19:820-823.
Munarriz PM, Castano-Leon AM, Martinez-Perez R, et al.
Tumefactive multiple sclerosis requiring emergency crani-
otomy: case report and literature review. Neurocirugia (Astur)
2013;24:220-224.

Rissardo JP, Caprara ALF. Management of recurrent
tumefactive multiple sclerosis: case report and literature
review. Asian ] Neurosurg 2018;13:893-896.

Wz, #il—Z, Bl . Single voxel proton MR
spectroscopy |2 & % A DM, BN E D v —F v
2009;18:603-608.

Majos C, Aguilera C, Alonso ], et al. Proton MR spectroscopy
improves discrimination between tumor and pseudotumoral
lesion in solid brain masses. AJNR Am ] Neuroradiol 2009;
30:544-551.

Urenjak J, Williams, SR, Gadian DG, et al. Proton nuclear
magnetic resonance spectroscopy unambiguously identifies
different neural cell types. ] Neurosci 1993;13:981-989.
FHEME—. Z5UMALE Update HARANEFICED LD 2 #l
HTRBBMHELFBRLAZS Ly, MEHBESE
2018;35:388-395.

Kappos L, Bates D, Edan G, et al. Natalizumab treatment for
multiple sclerosis: updated recommendations for patient
selection and monitoring. Lancet Neurol 2011;10:745-758.

La Puma D, Llufriu S, Sepulveda M, et al. Long-term follow-up
of immunotherapy-unresponsive recurrent tumefactive demye-
lination. J Neurol Sci 2015;352:127-128.

Seifert CL, Wegner C, Sprenger T, et al. Favourable response
to plasma exchange in tumefactive CNS demyelination with
delayed B-cell response. Mult Scler 2012;18:1045-1049.
Hauser SL, Chan JR, Oksenberg JR. Multiple sclerosis:
prospects and promise. Ann Neurol 2013;74:317-327.

Moreira Ferreira VF, Meredith D, Stankiewicz JM. Tumefactive
demyelination in a patient with relapsing-remitting MS on
ocrelizumab. Neurol Neuroimmunol Neuroinflamm 2019;
6:€589.



63 1 44 MRS 63% 1% (2023 :1)

Abstract

A case of multiple sclerosis with a tumefactive lesion during long-term treatment with fingolimod,
leading to decompressive craniotomy

Wataru Shiraishi, M.D., Ph.D.Y?, Takeshi Miyata, M.D., Ph.D.?, Ayano Matsuyoshi, M.D.", Yui Yamada, M.D.?,
Taketo Hatano, M.D., Ph.D.? and Tetsuya Hashimoto, M.D., Ph.D.?

U Department of Neurology, Kokura Memorial Hospital
2 Shiraishi Internal Medicine Clinic
9 Department of Neurosurgery, Kokura Memorial Hospital
4 Department of Pathology, Kokura Memorial Hospital

We report a 57-year-old man with multiple sclerosis since his 30s who was treated with fingolimod for 9 years. He

developed left hemiparesis and consciousness disturbance. Brain MRI revealed a mass lesion in the right frontal lobe

with gadolinium enhancement. Cerebrospinal fluid examination showed no pleocytosis. The lesion continued to expand

after admission, and on the 9th day after admission, decompressive craniectomy and brain biopsy were performed. Brain

pathology revealed demyelination in the lesion, leading to the diagnosis of a tumefactive demyelinating lesion.

Corticosteroid therapy ameliorated the brain lesion, and we inducted natalizumab. Tumefactive demyelinating lesions

requiring decompressive craniotomy are rare, and we report this case for the further accumulation of similar cases.
(Rinsho Shinkeigaku (Clin Neurol) 2023;63:37-44)
Key words: decompressive craniotomy, tumefactive demyelinating lesion, multiple sclerosis, fingolimod, brain biopsy




