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< Abstract>

Two patients with myelitis as neuromyelitis
optica(NMO) spectrum.
by
Satoshi TOMITA, M.D., Masami TANAKA, M.D.,
Masayuki TAHARA, M.D., Masaru MATSUI, M.D.
& *Keiko TANAKA, M.D.
from
Department of Neurology,
National Utano Hospital, Kyoto 616-8255, Japan
and *Department of Neurology,
Kanazawa Medical University, Ishikawa, Japan.

Recent studies suggest that contiguous spinal cord
MRI lesion more than three vertebral segments (long
spinal cord lesion : LCL)and anti-aquaporind (AQP4)
antibodies in their sera/CSF are most important diag-
nostic features of neuromyelitis optica(NMO), mainly
involving optic nerves and spinal cord. However, anti-
AQP4 antibodies or NMO IgG was found in patients
with several neurological disorders other than NMO.
These diseases are called as NMO spectrum including

monophasic or relapsing myelitis with LCL, relapsing

70 . 109

optic neuritis.

We report two patients with monophasic myelitis
showing LCL and anti-AQP4 anitibodies.

A 63-year-old woman was admmited to our hospital
because of numbness and weakness in lower extremi-
ties, sensory deficits below her abdomen, and urinary
disturbance. Neurological examination showed trans-
verse myelopathy but no visual loss nor decreased criti-
cal fusion frequency of flicker (CFF). Cerebrospinal flu-
ids examination revealed pleocytosis (60/mm?) and in-
creased protein level (110 mg/d!) but did not show
oligoclonal IgG bands examined with isoelectric focus-
ing.

The second patient, a 47-year-old woman, showed
chest pain, sensory deficit in left lower extremity, and
right drop foot. Neurological examination showed atypi-
cal Brown-Séquard syndrome and normal visual func-
tions.

Both patients improved with oral steroid therapy fol-
lowing steroid pulse therapy and have not shown exac-
erbations for 1.5 years.

These patients suggest that anti-AQP4 antibodies
should be examined in patients with etiology unknown
myelitis with LCL and oral prednisolone following ste-
roid pulse therapy should be considered to prevent re-

lapses.
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Paraneoplastic NMOIIAFTE L 9 5 ?

{Paraneoplastic NMO exists or not ?)

A IEx HPEF

(Masami TANAKA, M.D.: Bl mEEB#ETF £ T REMSE >~
¥ —(®616-8255 FEHEMFEBEHARXEEETILETS) ; De-

partment of Neurology, National Utano Hospital, Kyoto 616-
8255, Japan. *Keiko TANAKA, M.D.: &iRER K305 S0

S (ERNEEE) | Department of Neurology, Kanazawa

Medical University, Ishikawa, Japan.)
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B %

i, EMIERE#E Tneuromyelitis optica
(NMO)BRDON B ZEDPHE SN TV, #
JEEMICINMODSSIEL D %, 2% 0, EWEL
IZAQPAEHE L TWT, INIBERHEE % -
THEEERFFEL D B, &) TREMD S
SRTVWET,

EREHBOBED D H635 LMD, 3 HEALL
LOECWEMREZ ) EHMEAEELLE VS
HEVEH D F T,

NMO IgG, & & I HAQPAH I ROTL & % -
7o, BEBEMREREOIERA 7Y -2
# L Tvy7/zMayo Clinic* &, BHELFHEW
NMO-spectrum* 2 L 7213610 3% CTHAQP4H
HERM SN EPFEFEENT LAY, 965
FldsmE Ly, Thndtfts ALz
H, BEMIIERODLIBEELZONPEE LK
HAELETT. HHl1E, ThonBERALDL
DOEEHILCAQPASEIH L TWb Z & 2L
TRVIEAD, FHAQPAHMAIC X D IE&EHICE
R EEAAE, MR~ Lh
B EMDY, BB AR & 2 THel
FREBLTCWET. o ERHLTVWET
#, mRNADZR#HHT 2 LENH H T 7.

WE, T0X) bEEEHEIINMOFRIEL 9
BHUTEEME AT 254, AQPAPNMODEEL
B o TWAPE ) MBI LT, TEEHA
CAQPAREB L TWAE L E ) h OB E S
SNTWETY, —fEIC, Bk vz h
hbEnoTh, #FIIHEHEIERETS &
BIRY A, BEINRTVI ETT, HUE
HAERSIEEEROL D %2 1601 OB TIR

%<, BENCRPHEEHROMZELZELRY=X
TREEREUDT I/ BRAHURIEIE L T
WU TREMNCHEALEBET. 219 2ZAQP4
DmRNAZ T T 5 LEFHTE E 7.

F72, EFHL LB THET A0 LANMOE
BEIARKEEHEL TWET(RER). NMOLEH
B mEIZE <, BEBIHRES HUHLE
(classic MS : CMS) & W &b 0T, EEI S
BT ABEEIEICMSE BT L x 9 L, FBE
HHNENTEELZOT, BEESH DN E D T
HEBEHLALICAQPADFER T OB S N WR Y,
BEENIEB LI wEBbh T,

REERIZIE, CMSE LT, 10068LEVNMO
TREEEZOHEENEICEWI EdRvwE
B bNF T CRER).

412, NMODEMEEEFI DOEFIEHREFEANT
LHTL AWRENEVWTTY, Eo0 Dk
£TYPb, B, TOREIADEEICAQPL
PERELTWAZ L%, mRNABLUER LW
THELTWALZELWERWEY., W &

X #
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AR AR Ed EET AL
jcgi’, %Eﬁj”m EH':P %;‘Fz»

MU HE AT
NI

BY BR8] L % h &L neuromyelitis optica (NMO) 3 BIIC# L T, iCD20 & b—V I ADXXFE/ Y
O—F WA TH  rituximab DIREE B - - ERBRRIL IH L HIED L 4.8 B/F—~1.1 E/F), EDSS
HHEB780) L. HEHRUEALDE, > HROBRECIIELY) S DEFOEBRPRVEEHRILE

TlH 25, ATO1 FEHRRICERIEOHEERICH L TREATHRVEREEEI SN

(BRpRHEE, 49 @ 457—462, 2009)

Key words : HMEHERI%, VY ¥y <7, SRUBE €/ 70— F Uk HCD20#E

BUBHIC

neuromyelitis optica (NMO) (&, #H#hfE, FHZ J0IA
WICWEL, ¥ aquaporin4 (AQP4) PR EREHGERZ 3
AL EOERTLEVEMBELELZT AN H D, F3
ERE DA THEETH A, NMO 1, il AQP4 Hufk ISE
CLEAHOEOHANERIRIEE D, RERBICRIES
a7y yRREAEE L TwAZ L RENL BRI DM
HEATRIE XN TV AYY,

rituximab i B#IIC 5|/ T 5 CD LT HE b—7 0
2D % X SHETH D, FEREEOMRGERR, HHKRE
POMREEENE T BAIREZ RET Y. CD20 B R Y
2 )y RBERH L THARTRERERBROBISH D 5D,
FDA i3 TNF-o ik (L 34— F) THHZEHRBROR
LNRAaVEESY weFICF UTET LA F/2, SLETHHE
WL SELD D, RETH IR BRTLE 2HMABNSB
Ihbil, MERREDLHOBLLBERESCHED
GEERICETIRERWENHFIATHE. BREME
OEFMTLE (MS) ThERREDORSLEROBIPE
1 MBS L 2 HRB L pFRES L TwA. NMO T 4L B
WA R 5RO EHIIG S, 8 Bk 6 HITHIED O
127 D¥, expected disability status scale (EDSS)* D353
75 M5 55 ICE L LB IR,

LECORBERLTORBOT, MoOBRETHELH
HLERRVEREO NMOSHICHEL, EECTORELR
72 EC rituximab O 5% B 2 v, EESFRCH SN

O THET A,
&R EHE

WEEEIE Table LICRT LIS T EELWBHIITY
HEIPHTELVNMO3IFITH B, i irdh Wingerchuk
SOBMERVEFHEL T D,

W EE  rituximab 5 HICHERE SO A ¥ VU 18 (25
mg) RWIEBI, TEFTI/ 72 40mgEHOP LD
O NBRIY S L 7. rituximab (375mg/m? % 4 & 500m!
CHARL, THF749FY—Yavy 2 FHozoil, BO0
1B 25ml/ I EEERE T T L, IWECREES 2T
13 50mI/ER B L, 30 AT &S L 7= %140 100ml/ B
~, 851230 £ EOMERERIC 200ml/BICER L. I
I 1ERS L, ARERETBI R LRl —EL
7.

BHEROESZ [RTLABENIY Y — Fi b EEPR
T ol HOHVERELTVWAIHENI R ED 30HUE
BBLTBY, 8EBMUESERL, HLVHESFNREZ L
L7429, MSICEBEEZLLRAT LWERSHET L0,
WIERDSE L S WO EBROERE L

#w R
fEf 1 56 Akt (Fig. 1)

XENA WTHROCYE)ERTREL, £ 23AHRM
BRO—METHD L VRESLRATHHARTRZEER

*Corresponding author: ST e fiS £ BHbE MS & > ¥ — (T616-8255 J#BTARXIBIEHE 7 LT 8)

VR AR T S BT MS £ v 5 —
? e RER R F RN

Y SUEBAZEE RN

v AU A IR

(Z{4H 20094 1 A 30 H)

- 775 -



49 © 458
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Table 1 Clinical characteristics of patients treated by rituximab.

Case age sex EDSS LCL anti-AQP4 IFNB1Db IVig MTX MITX CP PSL PP
1 56 F 9.0 + + + + + - - - ND
2 31 F 80 + + -+ + - + + - +
3 42 F 9.0 + + + - - - - + ND

EDSS: Kurtzke's EDSS, LCL: centrally located long spinal cord lesion, anti-AQP4: anti-aquaporind antibodies in their sera, IFNB1b:in-
terferon Blb, IVIg: intravenous immunoglobulin therapy. MTX: methotrexate, MITX: mitoxantrone, CP: cyclophosphamide, PSL: oral
glucocorticoid, PP: plasmapheresis {(plasma exchange), F: female, ND: not done

VIG
{FNpLD IFNBIL Rituximab
/ Y
¥ o+ + F o+ A+ o+ o+ o+ + + + o+ o+ + o+ 4 +
May Jul
X+1 X+2 X+3 X+4 vy v

Fig. 1

Clinical course of patient 1. IVIG: intravenous immunoglobulin therapy (400 mg/kg for 5

days), MTX: methotrexate (7.5 mg/week p.o), + : relapse.

1, IFNBlb, s 17 VEH: (400me'kg & 5 HE) %
EEMATLLPEETFHICHREL L, HHREFRICITEH
TL2HOFEHEE L DR LA

i AQP4 BifEA M ¢, FEUCIIFEBRE OIS, &R
ThiHe 1 225 6 ETORVHEMMELF L. KBEERI %
{, BEMRI THMEBRAEDONEH»o7z. X+24E9A,
EDSSi390 Th o7z 11 B, HFOIbIZDAMBLL, Sl
MRI CHEAEL XN TCI~4 IZHEBRENRAED O 12
H, BHME(C3 L 4T 5ELHEB LU Th?, 8 kif%;
SHEE.), X+34E 3 H, HHOWVE L (C4~5 ICHELR
PFRABICES), 5 BICERNET, 9 BB OER (C3~
4), X+441 BICEHH (C6~Th2), 3 BICEHRMOWHERL
(C4~5), 4 BICERNET 2B L .

X +4 45 B2 rituximab 375mg/m* 2 BEOHHEIZL D 2
Bo&#xE LA 7RI 37mg/m % 4 BEMES Lz 9
BIZE O (C3~4) & X+54E2 BICERMER TR
BEEEAHBL, HMICERKRE (C3) 2ALD T
NOBERLATTA PV D THPrICEL, BiE
EEBETHEOBRICH L TCRBETH 7. CDI9HF
04%, CD207%18% &#imL C\v/zZ &, BIElO rituximab
BEPL1EU IR ERS, 27— VEHEZ8A 13
H, 20H, 27H, 9 B3 Hz#E LA 20tk 10HHME
B L7 S BRI Vv, EDSS ARFFRE AL 90,
ML 85 TH 5.

fEF 2 31 kit (Fig 2)

XERIMETCRIELZ. REZ O 7Y VR MR
B bh, cyclophosphamide H¥%5 SNizd%, FDi%,
HHME BET), fl\ﬂﬁ (BFRAELR), SAREL & Rl CFEP
R L TR OESRERE, JHRmE IC43 6 MExEL .

X+247H C:*’C rituximab % %45 &1 (5 HIT UK
ERU L7 —N5), 20, BEERL LRI BEREIHE
ERM Lo/ WEE BEFERMOEEEHREY DD, E
WM, ExRExRSICEHMTELRWEEZ LR, X+341
A {2 mitoxantrone (MITX) (12mg/ m’) D5 EFALL.
MITX 12 X+44E6 AZTTT7H, #E $2mg/m* x5 317z

A, X+345 BICHTHEEN. (k\z\ CHIENET, 84 li li
&9 ARIRERENEA, ETBES, 118, #FkE
AEANET, X+4%2 A, HTEED, 38, ETH’T& ﬁE

TIE (EDSS80), 6 AICH TR & BEROBREZ L D)
247, X+4487 Ah S rituximab 2B L72. 2 2 R
CATROBENL L2 HHHBLIL, i MRI 'Cff%ﬁﬁfi
EAHREDLENH, |HTHERIEL: 0tk REFT
®£1, EEEILEOTOR Y, X+5486 HE X+645 FH:
WETOH27—NVEEIYV—VHO®REE2BI kol
EDSS (3 AR/ 80, BIEE 75 TH 5.

fEFI 3 42kt (Fig.3)

X4E1ARBOL) CVRTHRELL. MESHERL TV
—v'a r (156~20mg/ H) OFHPIRS IFNBlb % A 77Y,
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Plasmapheresis

49 : 459

IFNplh

%*Rituximab

+ 4+ + + o+ o+

+

Rituximab

+ o+ 4+ 4+ o+ + 4

X+1 X+2 X+3

X+4 X+5

Fig. 2 Clinical course of patient 2. IVIG: intravenous immunoglobulin therapy (400 mg/kg for 3
days and 1,750 mg/kg for 2 days), CP: cyclophosphamide pulse therapy (800 mg div X 8 times), plas-
mapheresis (plasma exchange), MITX: mitoxantrone (total dose: 94 mg/m?, + : relapse.

Plasmapheresis

{FNpiD

Rituximab

X X+1 X+2

X+3 X+4

Fig. 3 Clinical course of patient 3. plasmapheresis (double filtration plasmapheresis), PSL: predniso-
lone (dose: unclear in X + 1, 20 mg/day from March X + 2,17.5 mg/day from Nov X + 4, 15 mg/day

from Oct X + 5), + : relapse.

38 H AT I3 EOHE HMEAME MoK
B Z 2T 2FHRE) 2 i, X+3F10AI121
[ B O rituximab ##%5 L, X+4E 11 Bic2 7 -V Ho#%
HeBllhor. EDSSIEX+2ET7BICO0WELE 9
B, lgaio oA (Thil), 11 BICETHEEY I EY
& (Tho~10), X+34 1 AiZAMIEZR (Th6,7), 38, 5
A, 8 Bt FnFhgsior ) v YBRISHERL, #1Fh C7,
Th6~7, Th7 I ERENAR LD LN, UMD ESR
DEFEIZEHT S 6 AOBIIZ S FAHLERFIHBAL TV
P, EERER Lok BERSOTHS.

BARERIZLPPOOTHEREZIMITE 2 3BT L
T, rituximab #3%45 L7:. 3L b5 HE T 2 RIERIE
%, BEBLAFANCLZEMEIHBL TRV, fiEf1
TS %, SEBEFS D, EF 2 THIRGERZIC T BIHB
LTwa2, WFhoBHEL 17— (1g/H, #EFE3~5
AR &EEE) OAFO4 SV AIIZE D THP2,IEREL
7=,

BHEMN 1 EHOERBERERE, Fh&Nh4,567T GEM
2 CHEBERSSATVWRVWOT, RETORSZERIL
7)), B5 1EBRIFRFNRSL0T, 2EHUBITTRTO
Thoz(FEML2IFTIELISIC6AM, EM3IEZIHA

H, B3RV, EHERRRESEH1EBO S0 ok
BLIEIVB»S 267 AM (FH2E3PAM) 1206
EEW L. EDSSH 3MlE blclidB R AL DT

3PELHEE I ARET, ik BRI T 6 &
oW TS L.

RO IgG 2 5 DmEFT 7Y Vi, 3HEHIZB
FOEELHRIENHREO - DIRBETH - 7285, FRRE
HHETEAOHIRELALLED D o7, Fig 4 ICHEM 2 TD 2
HEHOZSHBEOREI 0T ) Y OELERTH &51%3
HAOEEI, %586 7 AMOEGHOHBATH - 7.

£ ¥

FHOIE, 3POHEEEO NMO T, rituximab 12 & ) B
RBOE TR EDSS O ER AL DT O 3IFICHRELIED
728, NMO DR T 04 FRGHIROE DT TS50
INTELT, 2HTIREEG S TR, &H, TLAED
NMO BETIZAT 0 A FOREMNR CTHEIFLSICHH T
ETVEY, ~HTHEIMCELVWEEL WD GR#FHE).
&1, 25704 FOERSICELRIMBELAELT AL
Bbihs.
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BRRMEES 49%8%5 (2009 : 8)

Rituximab
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Fig. 4 Serum immunoglobulins in patient 2 before and after the second course of rituximab
treatment. The concentrations of serum immunoglobulins were not decreased after treatment.

Table 2 Comparison of published and our results on rituximab therapy of patients with neuromyelitis op-

tica (NMO).
Number of : . oy D
patients Dosage annualized relapse rate EDSS

before after ggg_/e before after

86%3“ al 8 375 mg/m2/week for 4 weeks 26 0 0 75 55

Genain et al 9 1 g 2 weeks apart 032 5 4

(2007) " " ’

Jacob et al 25 375 mg/m2/week for 4 weeks or 17 0 0

(2008) ” 1 g 2 weeks apart 055 | 032

f;;‘jg“‘ 3 375 mg/m2/week for 4 weeks 48 11 023 87 80

Annualized relapse rates and EDSS scores are shown as median in the published results and as mean in ours.

NMO ~® rituximab {2 & 2 EFEARPEK TRE SR T
3 (Table2). Cree » O D%, Genain © 1d 1.000mg
% 2 EIE$ AT, EMBEREEL 1312 3¢, EDSS
Ls5hs 4R T RE2EE LY. Jacob 53 Cree HD
BELHHTHBOMELMEL, FHBRFZHRMET
1755 0IETIE-E|ME LAY, 4H, Zho0REN
HAEATHOALDLN, & {ICEDSSHHEL, MWOHRETY
BROWMHATEZVERE NMO BE THREITEL.
EDSS g widdyy, MEREREHoTHDRORNER
b ah, SEIZZENZhISH% T EDSS OR & 2R
BWOT, FEHBETOBRBEOREIITRL Bbh2. B
B3 BITIRA » ¥ —7 =1 ¥ Blb (IFNB1b) &5 FFEH
A% hoTWDEITHAZLEY, TNOOBEEL(D
7= BB NMO35 I COME Tid, IFNBIb 4% 5% 1EBOH
ZEE BB S E 1 R L BEREE R L (p>005), B4
OB TIHHET 5 1EH Vb H A, IFNBLb X NMO 7 v —

TEEE LTHBREECIPEE BRI RvEELTY
5P,

HAQPA MRS A LD HNSE NMO 2 THR L, MSTH
BiE, BHMOESHAEE SNTHAY, X5 8 BHRTY
i MRI TOHEBEHEOKIETH 2 ERRERCH T.5E
BIRENEA LY, %5 24 B L EHMTLBEREOKRTA
ArobLNET. FOBFERLTLIASHLITCALRVY,
BHIC X 5 T A~ @ FE IR % proinflammatory cy-
tokines/regulatory cytokines BE4:/35 ¥ A, HURRRHRLO
EHLA~NOEENEE SR TWAEY, BERITLREMDB
MMEEELCOLREZ/ U7 Y BEBEAERILTES
¥, ZHIZCD0 AsgE s n 7Y Y EARIETH BT EMIR
CREBLTWAWEDEEZ bhE. 5 4 BRICIZHR
ARALHHNBYZ Lhs, BATOTERIRRMRE LToR
# &AL THla~0BBLZE 2L, BARALOY
4 HA T DOEELREPEESNL.
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rituximab O 5 EICIE g2 U ADIC2HEBRETAHH
EVWIRWH L, O L H D 375me/mY/ B E A 4 BiZE T A
Fd o T—ELTELT, WO TRERS T L%
Y. RMEELRENEL, SHOBETH L.

07 AFEATIEBAIRICERL {ERE LV
ELhLA, B THEERBELBEER L EERHELS
B4 L, Jacobs 52 X 312, HER 3 FICIAEMIMLA
O CDI MR ABE E NS VICHES 2B I G o
7-.

rituximab OH EHESZ L LCTIE, & B SRICRER
RFER K YO infusion reaction 8B Z ATEENEm VA, Ih
RS HEELELTAI LI W EETRV Y X D IZEA
WheTdH 5.

AANZTTICHRTIFGU LRSS SN 24ED b
BEINTVED, bok b RELBEBE, REMHRIOHH
PBECEEENSH S 3EOEEETY 7 P —F A (SLE)
BECETESENHEME (PML) ABELA-IETH
2% PML T3 JC ¥ 4 )V ASFRMEENE T MRS TR
BB LY ERMSNTEY, HAEFEOZ &% HHEH
FHEATAIET, LT Y v HOBHEEVE LD LS
W+ 5 L PMLBIEDO Y A7 W B 2 b L BDN S, rituxi-
mab 2555 2 17> SLE T O PML 55 1% S y& 300l 2 o Bk
FAEHshTsh, BEICMITX ES5EOHLBHMAL S
0T, BEBKERFRIRELZ ML ThaH, SREEL
EBA B L TWwE 7. IFNB & natalizumab (anti-VLA4)
AR5 X his MS BEOR T3 &2 PML 2 56 LY, —K3E
FA L S 7 2 L IEEEICHT L v, natalizumab TiX TFNB
OB L SN CHEFER SN, BETE2AEEAL
T 35500 &lcix s s, BTy 35 PML O A H5HH
XN TWw5 (Pan-Asian Committee for Treatment and Re-
search in Multiple Sclerosis (PACTRIMS), Kuala Lumpur.
21-22, Nov, 2008 T® Dr Bates D ®#if). SLE {2 & Tid &
LTh, MS®NMO THEHOBRHFELZHAL THMNILT
) VSRR R IR A &, PML BEORBRERH D 25
LIYELTBLLEEH L. T/, KFHTOR 16000 Flo
Eig) o SERENORETIBHTHEXYYTHHD
FRARE SN, OPIBHERKE D, 8PP TL TS
LAY RAOBREER D, BREROT=SY L TICE
BPEE~NOREBEEFICBIRINRETHL. MSL NMO
BARIRESEERA TR VWO T, BEEEE~OLEREO X
3 7 chemotherapy death {38V 2 X& T, ) y33kz 27
X+ X CEELRAEFEIIMOEVE LT ERETHL L
Bhbisd, Jacob H 2B FIH 1 AIPMIMAEII L YT LTE
D2 BHMBRELIIVA LYok ) TH LD, —HORKYE
FEICLEETAHIRETHA).

NMO TOEZETFI & LTIk, A7 94 F®% azathioprine
L OB REEY, MITXZ2 S bWwhHitsds, rituximab (32
F 04 FREEEPIRIEE O NMO 1260 5 B8 4 ingik &
BN H B EE R b 7272, Jacob Hid NMO D%
1BINEE LTHARRZ2H/E L T8 EGIlrdrbsd L
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Abstract
Trial of rituximab in three patients with neuromyelitis optica

Hisaji Imamura, M.D.", Masami Tanaka, M.D."”, Naoyuki Kitagawa, M.D."”, Masayuki Tahara, M.D.",
Miki Oono, M.D.", Keiko Tanaka, M.D.* and Tetsuro Konishi, M.D."
“MS Center, National Utano Hospital
“Department of Neurology, Kanazawa Medical University

Patients with relapsing neuromyelitis optica (NMO) showing contiguous long spinal cord lesions extending
over three vertebral segments on the MRI and with positive anti-aquaporin 4 antibodies in sera are usually
treated with glucocorticoids or azathioprine. However, some NMO patients even after adequate treatments show
relapses. Rituximab (anti-CD 20) therapy has recently been reported to inhibit relapses. We used rituximab to
treat three NMO patients defined by the revised NMO criteria of Wingerchuk et al, with rituximab for 2 years
and 3 months (mean) at an intervals of about nine months.

The annualized relapse rate for the 3 patients during the year before rituximab therapy was 4, 5, and 6, re-
spectively, and this decreased to 3, 1, and 0 in the year after therapy. Case 1 showed three relapses after therapy:
however, the symptoms and signs of each of the relapses were milder and the patient showed good responses to
steroid pulse therapy. One year after therapy, relapses had disappeared in all cases (observation periods; 18 , 18,
and 9 months, respectively).

After rituximab therapy, these NMO patients showed a decreased mean annualized relapse rate (from 5.0 to
0.6) and EDSS score (from 8.7 to 8.0) after rituximab therapy. No adverse effects were seen. We recommend rituxi-
mab therapy for NMO patients resistant to other immunosuppressive therapies such as oral glucocorticoid ad-
ministration introduced after a severe relapse. However, during long term rituximab treatment, attention needs
to be given to infections such as progressive multifocal leucoencephalopathy.

(Clin Neurol, 49: 457—462, 2009)
Key words: neuromyelitis optica, rituximab, multiple sclerosis, monoclonal antibody, anti-CD20 antibody
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0 BE % AT BRI

—a—0JI3F—0D 114

feE WU wWE et BRIk Y
KB AT I EET Hf B

B EHIL 59 REMTH 5. HEORERBE, HERE L FNERETY 3 HATETL, BETREL L1
BEMESREMIET - HKL, BEAMBEN- 1 -0/ NF— (SSN) EEZ L BHEBRRICT, TEX
AOBHLUREME Y N HERLVFRELREEBW L 2. ANEREGBMTS >0, AN
SHEREEMITHR ICHBIREONE - BRREOREEA LD/, BESM SSN EE X /- HEEM SSN 3
MBI AHT A PSR TLRBICAHT A LEEATHY, RREFORHERR LaHES SSNO
ERUBLFETHENRENACERLERNEEIARETD.

(BERRHE, 49 : 497—500, 2009)
Key words : BB ESMREE = 2 —0 /{5 —,

BL®HIC

EEE G MRERRIERBE2EOH001% 12EL S
WM ENEKRETH L. 20 ) b EEEEOESEREE
= =2 — 1 J 7% 9 — (subacute sensory neuronopathy,
SSN) ., ETHOREEE L REMEREEHRE L, LEL
BB DS RICET o THIE L, WBEMIIRRMEEO
R & BEIR - BROERZENE T2V BED
BEGENREICESTA L8N, MHukBEOZ &8¢
S, PRBREEb FEET A%, —F, BEEHESSNIZE D
7 BB IR 5% IR - RIS &I BRI &
ALT, BELEFBICEHTAILIIFATHLY. SHED
b, WRTELREICEE LIRSS &SRR T
R ELH LD, FEENSSN L E2 5h 1 flziEL
7-OTHRET S.

B

BH 598, B

FH WO LR, HITEE.

BEAERE  49EHER L.

HERE BN 60 A/ F x40 5, SR 35 &/ H x40 4.

BB 2008 £ 3 AETFOLUNKEAREL, okl
BOR I BERENEY o 4KV Yy YDFRY V%

i £ 2 AR

FHIZ W, ARV TVBREEPDADIZ R EOSER
AL 6 HUHICIRHEDENO 7L -2 BAZOBRE
Fhhhicdlhh, P TLLEED{ LR 72706
HFaz AR ARE o,

ABRESE « B 179cm, & 78kg(1 F M T 8kg 4.
PRI R L RIS RERE L A LD, RE)EE
WEERERTH, BERBTIPERT LTV, /03
LRI TR T AR A ERE LM ETIICEEL T
Wi EMBCEREG AT A FTURIEOBEH KT & &
Lt AR ET TRIZERE AL D7 BHERGETT
Romberg #fEid it MAESHITTHE HEMERER
DBl

AR R - — ARl - EMEEmETERELS L. W
BHikiE 320 £ (granular B) . 30 SS-A, T SS-B Hifkidat.
CEA, CYFRA. ProGRP. SCCIZIEHHM. #l HuBifk, ¥
Yo#i fk, MR & MCVZI . B Ma2 it f& 7 am-
phiphysin ¥ifk, i Tr izt cH -7 2B, HHu -
Yo Ri-CV2- -Ma2ifkiz) oy ¥+ FEEEIMEEL
7= dot plot hybridization % 3 4>, T amphiphysin * Tr #iff
WD TIE MRS e R & L st B L O = A
Y7oy MTBF LA BIEME T, M3/ mm’ - &
B 139mg/dl ¢ EHMBMEEE A Lo/ HEMEHEM
(CMAP) - BEBMREEHE MCV) BIEEEZ o724 F
HEEROEETA LD, FRENEETELM (SNAP)
AERMHMETO UV LIEKTL, EHEMECIHRSNE

*Corresponding author: SUERRF ST EFAZEMEAE (T602-8566 HUHRTT L HUEA ENT 1L Mg b 2 ARIHIT 465)

SRR IR A R
» GIRER KRR (HEPIH )
(Z44H 120004 H7H)
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Table 1 Nerve conduction studies on admission.

MCS rt. median rt. ulnar rt. tibial

DL (msec) 38 3.28 406
CMAP (mV) 133 9.39 12.01
MCYV (m/sec) 514 64.2 459
F-waves

Persistence (%) 87 100 100

Latency (msec) 26.2 305 58.5
SCS rt. median rt. ulnar rt. sural
SNAP V) 0.7 05 not evoked

SCV (m/sec) 525 547

MCS indicates motor nerve conduction study, DL: distal latency,
CMAP: compound muscle action potential, MCV: motor nerve conduc-
tion velocity, SCS: sensory nerve conduction study, SNAP: sensory
nerve action potential, SCV: sensory nerve conduction velocity. Both in
median and ulnar nerves, the MCVs and SCVs were measured be-
tween wrist and elbow. The tibial MCV was measured between ankle

and popliteal fossa,

Fig. 1 The computed tomography (CT) of the chest and the biopsied specimen of the intrabron-
chial tumor. The enhanced CT of the chest showed an enlarged tracheobronchial lymph node (ar-
row, A). The biopsied specimen of the tumor was comprised of a cluster of atypical epithelial cells,
indicating squamous cell carcinoma (Hematoxylin and eosin, X400, B). Scale bar = 50 um.

Moz (Table 1).

2l IR CT IS TRES WY P HOERE A LD
(Fig. 1A). REXEMTITHEAE L B8 AT b [E8H
LA ED, BEAB XU B ORKRIERED S iR F
LEBEBI L 72 (Fig. 1B). ARHBRLIERIGESTL, AK12
BB, BEEIERERC2MN, AMTIHEELL, &
LB RTRECERTREL N E o7 RELER
EEBI LRI, SRR E AT IS PRV R
12 & BALEFESHEAT S M. BEARS 2 HEZR L Y HER
MBEREIEEEL, MEREERELRAICTEL 2. BEH
MRtk 2 7 A CREDMEY vosmidmA L, FEBICIZIRS
HOYELH LD (ERERTEHW, NETSR), 30508
HLUREL e o/ ARE 170 HEICE, #kicTcEaERKEL
7o, BEREEWOBREMBEERE T, SNAPITHERMET
L3uV, B TRFER SN oz BIELOVPE6 VA

7> 2009 4F 5 ARAE, TIBGRAE O RERE & BEO KM, EAL
HOBEHIMETIBREL TWaD5, NSRRI IEEL
T,

£ =B

FAEGNE, Bh B ORE T B O IR D5 BE &
HOBEMEREERE L, MREREES,S 4 0 BRI
AP LEBAACIEENT 59 B R TH 5. BERET LK
MHMBL, BIEIHHABTONAP BEEIZETH 5\ 3H
HAEETH -7 SNAPIR TORRE E LT, BEMRuREs
HHEVEBRAGRHEED 2 OOWRENE 2 SN EH, B
HEENEHEPSMA TS H, SNAP L TR T—HICK
TLTwARELLIE, RIEKFHROBMBR -2 —a/¢F— L
DB IRBREREEIC LA 2 — 0 ) RF—DOTWEEI S
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LML 72 R OBRESNET L FROREEA LD
Ah S, EIEEN SSN T IUCHE ST L OEE
BREENAH LTI LE 2L b7z, CMAP O
EFIEALNT, REFAOERBEIISSN LE26NM5E. A
BRI BB A AW S N n®, R LRI T 5 {bFH
& BT L VIREE L R TTRROWEN A SN
s, BEREEYE SSN ARIE S 7.

BEIEEE SSN WA BT A MEE I, MR A2 70~80%
Ehobk b gL, ROTHME, B VBB L SrmonT
WaP RBlo LY, HiRELEBCAEELAREE bR
PNOBBELLEPEY 2O Tho 72 B/l s
b7 S IS SSN T, P Hu Mifkas87% L &EHICHE
TdH 5%, WRFE LEFR TSGR ED L ) 2HE TR
MENBIZOVWTORE IR IN TRV, REFTIZTHE
HOPAEEEBELLPBETH o7, L LRI
THRBICL Y MRERIREL CWEILhD, HEORE
B, T b b A RERE RN DTN A SE
BB B SSN FIEICH S L C Wiz T RgtkiEi% 5.

B Hu SOt EE Y SSN ¢, MERENC B < ik
HEOLEEIL 8% L&Y, —BEICEEEME SSN T,
SIERE L EORERREIHRSLT ST, HETLEED
EEFEREROBED 2 VEIRELICESTELELOR
TWwaAY, HEAGORATRENEENOZ 2~y —%
BELAEdV, FUEHENRETH - T, BREHOME
REET, BEOBRKICLD SSN R ET LTI H 5 &
Ez27.
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Abstract

Subacute sensory neuronopathy associated with squamous
cell carcinoma of the lung: A case report

Yuichi Noto, M.D."", Kensuke Shiga. M.D.", Jun Fujinami, M.D.",
Toshiki Mizuno. M.D.". Masanori Nakagawa, M.D." and Keiko Tanaka, M.D.”
"Department of Neurology. Kyoto Prefectural University of Medicine
“Department of Neurology, Kanazawa Medical University

We report a 59-year-old man who developed dysesthesia in all extremities with severe loss of deep sensation
over three months. A radiating radicular pain was also noted in the extremities. The nerve conduction study
barely elicited sensory nerve action potentials both in the median and in the sural nerve. An extensive search for
anti-neuronal antibodies including anti-Hu and anti-CV2 antibody was negetive. The biopsy specimen of an en-
larged tracheobronchial lymph node revealed squamous cell carcinoma. The subsequent chemotherapy and radia-
tion therapy for the neoplasm improved the radicular pain and the deep sensation to a moderate extent, leading to
the diagnosis of paraneoplastic subacute sensory neuropathy (SSN). In general, cases with paraneoplastic SSN are
associated mostly with small cell lung cancer, and quite rarely with squamous cell lung cancer. The early detec-
tion and the treatment of the primary tumor are crucial in a patient with subacute progression of sensory-
dominant neuropathy.

(Clin Neurol, 49: 497—500, 2009)

Key words: paraneoplastic subacute sensory neuropathy. squamous cell lung cancer
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IR M B IE® B (paraneoplastic neuro-
logical syndrome : PNS) (X{BfE&IC H O REFE
BBFEICEDELLLEEZLNIMERETD
5. ELAEE,OSEBEFUEMTION, $<D
Ba, FNEFROFEICEET 2 R E O
fRASIMGE - FEH TR S, if:?ﬁﬂb:ﬁﬁi@.l,
T—EOEERRCZZENE, —I, MRER
BHAEMIGET LEEO SR EEREESE L2 HE
2% 0, MEREIRORE & PiRORE S IEER
RIZEITT A ED% V. 20k, kol
HPNSOZHBLUBEFEORMERO~Y— 7 —
LLTHMTHALY. PNSIZHHFETHIEHEE LT
&, BATIEHi/NHIIRME (small cell lung can-
cer: SCLC), /MNRTIXMEIFMILE (neuroblas-
toma : NB) "B b L0, MoEHRTEREE T
BRSO, AREICBEET 5 BRSO T
ELY Y HICHEL_ERTETHIHAERED
MohTwad, BEORRICHEORAEZELL
Plbd s, BEMobArRBishinzebLid
Ligdh, /. 2hZhoWEREKIZPNS
DOHRHERNE I bIF TR RV, LIZLIE
ZEICEEEZ LY. 0L REaE EECH
T AR EENCEE L CHBERONEL D
7O THEIIPNSE M RIET 5 LITR 57

PNS® 3 bIE - BEOEREL BT L2546,
BRI R HOPUR, & HICIEBIE RIS
¥ThHb PNSTHEMENNHEZETS L
O, IRARHE - LB R EEHEICAET B,
B Yo FUAR B 4 B B /N E B X O/ TE
% — W E M - Pirecoverin LA O M A G D
FRTL-BLREICHONS. PNSOEIEH
K- R AR % 15 UL % % 3A T encephalomy-
elitis/encephalomyeloneuritis D B % 2 L, ##F
TAHRELEHETHD., LIPLEDNL, £OHT
FEER L O RoEE, HFEEEOMEICY

LNEEL—EOHMAEHEEET LHEMNEINE
L, PNSOBME LTHEINTV S, R -
WMEDIEEL BT 2561, ZORO—EERT
BHDH NS, T - Bides FEIRE 35 PNS
DB E L TiE, MERE (paraneoplastic en-
cephalomyelitis : PEM) #%%& bHENE L,
i 2% ¥4 #E (paraneoplastic cerebellar degenera-
tion : PCD), B#% %M % (paraneoplastic lim-
bic encephalitis : PLE), &7V 70— 2 X - 3
F 70— X ZfEER (paraneoplastic opsoclonus
myoclonus syndrome : POMS) 4%t X, FhiZ
Mgl ge, FHMREOKEULZETHH00MELH 5.

* Paraneoplastic Encephalopathy/Encephalitis.

** ERERARKERE MR GRS (WENFEE)  Keiko Tanaka : Department of Neurology, Kanazawa Medical University

BRREENGE - gk 31
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Table 1 PNS presenting encephalopathy/encephalitis

PNS frequency of PNS main associated tumors main associated antibodies

encephalomyelitis | 10% SCLC

Hu, CRMPS5, Ri, Ma2, amphiphysin

PCD 50% ovary, breast Yo, Tr, VGCC, Ri, Hu, CRMP5, Ma2
SCLC

PLE 20% SCLC, testicular, Ma2, Hu, CRMP5,amphiphysin, VGKC,
teratoma NMDAR

POMS 20% neuroblastoma Ri, Hu, Ma2, Yo

breast, lung

1. BIE - INRIERZE BT 5 PNSOKFAVRE
(Table 1)

1. HEEX : PEM

PEMIZXFE Y, HEMEROENZERZ
B4 AL ETET 2 HEORMN Z naming
ThbH. EHEMEEEIMD 55613 encephalo-
myeloneuritis (encephalomyeloneuropathy) @
EHVHCONLZ L H B, AEEIE, PR
FC O FRIREIREE T E 5L HIEOMIRE
BEETIHAED L, RORRERESPRED
ERbEE - AR, SEfRER THEED, T
PR = o — 0 R, BEMERR R4
LHAGDOETHRD S, BREWHENEREET S
ataxic sensory neuronopathy % Lambert-Eaton
myasthenic syndrome (LEMS) O zRb%
5, PEMOEFEEZRMFETAZEL LI LER
b5h5b. PEME LT, —EQEESLHCHED
HAEDLEMNELETH LWV X i, NEE - Hifk
DOEBEILHTHS, SCLCEETLIFANERDLS
WA, LR - BRI - FUE e SRR DHGE
ENTwa, HETIHEEOSECEHCHMKEL LT
¥, iHubifErRd% <, CRMP5 Ma2, am-
phiphysin, BAARFEE S U 7 5 F v 2 (volt-
age-gated potassium channel : VGKC) %9
HHMABDWMEINT VD,

2. /NHEMIE © PCD

AREERIEPEMO—EFEE LTHRLN, 2
DL SCLC & fF VL HuH RS L V) 5
GRS CY, BUKEFEANV T LF ¥ 2N
(voltage-gated calcium channel : VGCC) #i 1k

32 HHEWHIE Vol. 26 No.1 (2009)

(3ik20) & 9 oeE)

Mtk CLEMS % &9 4 284, FLIE CTHIRI UMK
PRONDHE, ZHLBEERICMal/Ma2iit
HHERETH LR EDID L. AFEICRE L7
BEEETLEMOBEIE, FOXEEIEAF
BB EEL, WYoREIrBETHLIEHED
S, NBEERIZ T BRI HETT Lo IR LT
500, FTOLONTHREEGL, FIHERF
HifiEsLET100 » A, WARET22 » HLE S
Nn5% Lal, BRIVEREE T BERR
T CIEENIGES S - 21 2hb 67,
FEREOWHMBOATISELEF LD, E
EAATT B RIERIE D B o 720 Tl v L3N
ENHPLBBLTWB. YohikB R oIz
i, FNRAS, HILEBRORIE IR BAEGO®R
#4325, Hodgkin i C/MNRERET 2T 2541
TeHi R AHAHB 7N 5 3 v ZHEAREIR
WRERNWHLH 5.

3. FESMIBREA  PLE

PNSOREW—HTHLPLEWE, HEH25H3
# AREORBTEYE - BEAEIET T HELH
7 - PBEEEREEE, IR - 90 - BEELRED
FHER, TwehA, BREBELRLEETLIHO
Tho. BETLHEE I, MR 50%), ZIE
(20%), L% (8%), Hodgkin¥®, KH{L&HE
JE, WIRIE 2 &h %y,

FIETIE, MEMECTRED) v KB LUE
HO¥M, IgG LABROND. K TIRFRESR
ZEVEPESLIE - Bk % B, BEIMRITHE, —8
F 7 UL T o0 0 R 5 PR T S T2 0R AR R R
FLAIRH %<, LIFLIEEEHRELFI®ES
WMEZHEDL. TAPARE®#HEIPLETH
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Table 2 Antibodies in PNS presenting encephalopathy/encephalitis

Antibodies main associated neurological syndrome cancer
Hu PLE - PCD SCLC
subacute sensory neuronopathy
Yo PCD uterus, ovary, breast
Ri POMS : PCD breast
Tr PCD Hodgkin
Ma2 PLE testicular
CV2/CRMP5 PCD - optic neuritis SCLC + thymoma
amphiphysin stiff-person syndrome breast. SCLC
VGKC neuromyotonia SCLC, thymoma
PLE
VGCC LEMS - PCD SCLC
NMDAR PLE teratoma

MRIZIEH T3 FDG-PET CHIBEFEN MRS
BEEETABADLD .

JREEAIC G, R R OHGIEL T
VEVATOMEIEE, LEREEY o385k
B, 3702 TOMBREPROND.

PLE D 60%\ZHTOHGAPR O, HHuHik)s
36%, PiMa/Tadiiikhi24%, # 0 CV2/CRMPS5,
amphiphysin, VGKC *° NMDAZ &K IZ§ %
RN ISY (I R

B, BERMICPLEY b, £l o/
DIICEHE DL LICEHFE O N R 93 T O M T
3. Hu (6/93), amphiphysin (1/93), CRMP5
(1/10), VGKC (3/41), VGCC (5/41) \Z%¥ %41
REEEBIA S - 2.

4. A7VoA—-X R - IF 70— RIERE:

POMS

POMSIIXXFMAY), Bt 7V ru—x2k
WEDIF 7 —RABLUOMRERELET LD
DT, ARTIEMEFMBEICE) 2222 <,
WA T RIS EIBEEDINL, SCLC2F
LECHAESRETE RN Z N, DEsss
O, WmARHE BE FRIRE RREL %
HrplofEddH s BOIMHKIE, Ri4t, Hu,
CRMP5, amphiphysin, Yo, Ma2#¥ifk7% & 333
HshTwa, BEEEPOMSICE~N, O
%92 ¥ POMS 2 immunotherapy §2 BUIG A% B 4F

TH5b.

1L B - BEZ 4 U2 PNSICEET 28CHE
(Table 2)

1. Huilk

PNS TIZSCLC # i Hufiiih 2 B L ¥ 5
WRAE , WK - WIE% 23 5PEM, PLE,
PCOOWTNIZBWTHEMNE DS, SCLCIS
9 PLE Tid50% L LicH HubifA i@ 5 h,
—%, PHuHiEREEOPNSE&KTILZ D 94%
MSCLCIZHED DT, H30%AWRRICIERE L
T EkORHEBEEET S, SCLCIC#E ) PLE % Hi
HuB kR 861 SBMWEE @F) byt
KL, HuBH#CRIFATERROAL LT
RRGHREEZRE L LOMERDHY, -2
OFBTIE, HREEITERN & 725 B5560% & X
nCcnsp»

PiHu (type II, ANNA-1) Hifkid, sk
L TR bR T v b OHIRE X ORI
WIRSRIB L, MMz iRe Ly sy >
7 Hy b T35~ 40kd ITHEE DN Y FOYefs &
N5, sHBHUEICIEEFE O isotype 753 1), Hu fa-
mily (HuD, PLE21/Hel N1/HuC, HuR) % 729
w3 b 318 @ RNA recognition motif (RRM)
AL, ML #2557 (c~fos. c-mye,
Gapd43, GM-CSF 7% &) ®mRNA 3-JE§IR
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1% AU-rich element {2 # & 3 5. FiHubi i
HuD/HuC/Hel-N1 D& 1 - 2RRM 2 5835 °.

Hu B H IS4 0 B2 Sl ic &3 L,
fﬂ‘fﬁ‘[ﬂﬂ@@ﬁﬂiﬁéﬁ_&&& BELEEHAHEH LE
A 5N TwAh, SCLC R #fEIFEHNaIE 2 oo i
EABICLREHLTwE HuRIIWMESR DO
AR LIRS AT 5.

2. #i Yo (type 1/anti-Purkinje cell anti-

body : APCA) #ifk

APURBEERNE, I SITRRNICEARE - U8
AT AEA%NREROXEEFIHEDOLON
%, Af-HAMOBATEE R/ MEEREEL,
AR - EE R TR oA eI 2L b D
A ENLAs, ‘?ﬁ%%%@%‘iﬁ&’ﬁ’)%'l’ﬂ?ﬂ@#ﬁ
HLHA SIS, DRERIZBAETL, B4
uEREICRIG LR VS t?bxﬁfzmbx, Fhc
FEIRO MR - BEA SN I TRIE LA
cET50bH 5.

YoHu kB ki T b/ANMEI R & vzt
JEA et T, BIRAYIC Purkinje M i3 O Mg
BASTERGRICERB RN (Fy PETIRRR -
BoRRMEMB D s 5), REEHTIE
Mk VRV =L, TVIERERBT 5.
MEMREREE Ly Ay 70y PTIR
58kd (52~62kd) DfFEIZIE/N> FZ2RRD 5
HWEEatoR) 7uo—F L IgGHRIETH D, W
FEAEARFERE R A & i - BRI M TR
S, BERH TOME AR LA L, Tl
MBHTOLEEINRTWAEELONRE. IO
58kd DFIGHEFFiE, 104 ¥ U377 3B
1% Y 589 leucine zipper motif (LZM) ##E%
FHY 50 LZIMBEIIFEFROLZMEZET 5
ERLEALC2ERERZERTAMHEN DY,
c-mye, c-fos, c-jun’s & O proto-oncogene & i
4L TCDNAOEEICEEY RITTHRENFE L
SENTWS. Yol O mRNAIZEREMIBEICHIA
CEBLTWAD, BIREOZEBE LTI, M
FORFERWIIEIE TS, PCOTHRIIENS
PLYoHikiZ C DO LZMERD % @IS 5.

3. iRi (type ITb, ANNA-2) Hifh

REFIEILIE (B 2wt 7Y ro—22
AR B LRI CRWEsh ot
H5b. WE BEHEOKBRERNCETY 70—
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A EORBEHORFE LYV, OTv, A
WeTREE, MERE EMHBHHVETREEET
%, BIRCHREBEOMBEL ICEAMNEEDS
A, EHMRIGEFEFHRERBO RN LS.
BIZARERCHEROEEARONL Z LD
5. SCLCHdH Y, EREEL - T/hEEN,
ATV -2 AERETHHALLHY, ZOHER
PRI FUEA B CH Hu kB Th 5. F72,
neuroblastoma % ¥ 5 /NEFICIZ Z Lo OYifkE
DRI ENFE WD, RRITRE RS E
FRORIERSLE T, RO
At gett S N2 AR AR EAINE 2 & oK AR
MM RIS, Y2 A5y 7uy bTIEES
BXUBkdD /Ny Ko g SN D, STISHED
TR RIS 5 Nova-1 L @44 &
N-RNAKAEHTH Y, PiRiHLAIE Nova-1
ORNAREEEZHET 2 Z LAREhiz ™,

4. iMaifk

PiMa2 (Ta) 4k B P #11Z anti-Ma2 associ-
ated encephalitis & FEER 2, B, 66 » A%
BEOBAETT 58IR - BERLE EORKRTHER
(70%), B#HA - LEEEEREZET 5. MRI
TGN BE - SR TH - ZRReH - 4K -
BRI ET R LY, CSFIIBEORER
BEET L. 45U TORECIREALEE S
<, BOM - REERIC LY 30% DI CRERD
BRI HFOSN TS,

PiMa/Tadiffid, SYWWBMHEOFEREZEL
oW/ LB/ E TTIRE/ RIBEATRB SR
37kd DA % R T AR T, HiMabt
R LTHE SN, MabiBEIZE52 Diso-
formDBSHFET A LMo N, HERBEOFHEH
TiEMa-2, 3, 475, Mg - B FIMEZ ) s
TMa-1, 5 ® Fisoform PSPk PLEIC 2 5 2 & AF
WG SN, ZOBRBERIN) SRR ERE
FTHTabifk e UTHE SN b O DR
FMa2il—8H T2 Wl ohibh, L
3Tkd I BT A HFIE Mal LIFIEN S L )12k
272 Mal SR 0SBMCHRMEIC 2 2 HlofEiE
%<, MalB X U'Ma2 o4 2523854 2
TR A REEFRESNTWD, Ma2id i
Hifa¥ b & OCHIBLE - 455 @ spermatogenic cell
WHBLTB), Yyo2AX% 70y b T40kdD
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Ny FICEinT 5.

5. iVGKC itk

AASEET 2 MERE LTI, BREk=
2= 3F b7, IsaacsfEEB, MorvanEfE
B, NERMEFELN TV, FIVGKCHE
O 1/3APNS & s, HNRIE< SCLC, i
ST, FLAE, M E .

VGKCIZ, iR clamgiiae sy 7o
WMPAEIC BB AF v ANVEHT, o B 71z
v M b b4BEEBRL, K4+ Y Fr il
AT A, a7y POREEOE VT,
Kvl.1% 5 KV1.6 £ TOsubtyped’d b, iR
B TRRvLLCHN T 2k H T 505°% <,
Za2—03F b T RETAHEEMERME
BERICRBAE VO R12 B L U RvLE I T 54
A VEEIND™.

HLVGKCHEDOREIZ AT TERIZ D W TIL
patch-clamp #:% FlW2RF%E2 6, MARIFEFET
THRAAORKTBR 2 IH 34 2 &, ML
TVGKC LB #E&THI8ICED, Fy 4N
BEANEM LVGRCHEEMETT5, 2EOH
BEHHE STV,

6. FiINMDA 2&E#HE

PREAIE R A L, JEE R SRR R L S
L CFEDRIG R EE L ODIBRM L EE O
EAER SN TV 345, 20074 J. Dalmau 5 i,
BEIME - P ICNMDAS A HRONRLIB LU
NR2 subunit # &5 4R E R & LT,
FBOBEMEMEAET S EEBHIIOVT,
NMDAZ A RMEOFEAEZH S 2L, anti-
NMDA-receptor encephalitis & ’E#R L 72, %5
@ 1006 T O TI&, A% % LD, FI3
RFEAERAT23 5%, T0~80% AR MEIR, TA D
A, ABEEES), SRMAEIREA, BEMEERS
FoORmRE 2L, 55% T S5 AOHHE MRIRF
FFRARL, BO%IHBEEZRD TS,

NMDASAEMIZ, 7 ¥ YA THNRLE
OV Y I VBICEATANRZKES L TE
BENBEA LY F v ANTHY, PFTAGE
P EEICELE LD THY, NMDAZHKRD
YEBIME L L neurotoxic & 72 D IR L OEREIC
37, AGETIEANRL subunit OffgsE F A 4 >~
PHEEEHEE LTEEE NS,

I FEREE IR R R OIR B P

PNS® % { OB CTRBMN % BOh RS RIS
NBA, ook H, LEMS Tt s
LIVGCCHik & ¥ o, MARMIZIFIET 5l
JH % R A HUR TR, FURRB I ImE IgG & Fv
TEBRWIFEEERCIAZ PRI T
%. PLE T 4 $i VGKC HU 4 R 14 1 % i 47 28 603
FIE D AREERALEL T B, Tho0gE
AR BUS § A PR AT REIR O S8 3R —
FEWLERLPESTVLEEZLNRS, —F, M
Tar - B AET A HE 2 a9 4 HiHu -
Yo - Ri + Ma2#ifk e & Cid, $fk DA TOHEL
BEIAELRVEEZ LN, FORBICHNEGE
PTHINA (cytotoxic T cell : CTL) D5 &Rk
THMENDH B,

IV. PNSO&E

IR M AR AE AR W O TR R S L — AR IS B
HITL, BIgEEATUA R, MEcgsE &
BRI, KBV y~ru ) s EOFERER
WARERCLRE LAV ENPS W, LaL, B
VGCCHER M VGKCHLE, HNMDA 27 M
HEEEE, &5 VIENIRE - Hodgkin #5249 1
TIEIEE R 2 B MR 2 &2 kD
MR UET LHEVH S, HIZPLE T,
WHPNSIZH L, kRSN RWEETHE
B DR RIERE CIEROYEL ABBGENS
weksha fBHNRELEET 5, HHu-
Yo - Ri - Ma/TafuiR OB TId, —iRICHRIE
BEICHTARIGHZLVA, T09h, R
MH Y Ma2io T 2062 ETHEERNLOY
&1, B O BRI RS U THERER
HE T B FIA IS .

PNSit, BEHEREOBRIBIEEE Lo TE
OBORIFISEIMREELTI SR TR
B, BEBEERENRPRE Y v #lle SR
BLTRPRPRBIEESLVEELE L, B
BROFFEIIZOVWTIRE LR IMHAVLETHS

A%, B E TR LR &2l LTRSS

WL, SIERE 2 IBBICHT B HREELH,IC
119 ZENBHEELEDNS.

DI VERGAE - é%k 36

- 789 -



1)

2)

3)

4)

5)

6)

7)

~

8

©

10

ftd

11)

36

X 23
Dropcho EJ : Neurologic paraneoplastic syn-
dromes. J Neurol Sci 153 : 264, 1998
Graus F, Delattre JY, Antoine JC et al, for the
Paraneoplastic Neurological Syndrome Euronet-
work : Recommended diagnostic criteria for para-
neoplastic neurological syndromes. J Neurol Neu-
rosurg Psychiatry 75:1135-1140,2004
Rojas I, Graus F, Keime-Guibert F et al : Long-
term clinical outcome of paraneoplastic cerebellar
degeneration and anti-Yo antibodies. Neurology
55:713-715,2000
Gultekin SH, Rosenfeld MR, Voltz R et al : Parane-
oplastic limbic encephalitis : neurological symp-
toms, immunological findings and tumour associa-
tion in 50 patients. Brain 123 :1481-1494, 2000
Zuliani L, Saiz A, Tavolato B et al : Paraneoplastic
limbic encephalitis associated with potassium
channel antibodies : value of anti-glial nuclear
antibodies in identifying the tumour. J Neurol
Neurosurg Psychiatry 78 :204-205, 2007
Dalmau J, Tuzun E, Wu Hai~yan et al : Paraneo-
plastic anti-N-methyl-D-spartate receptor en-
cephalitis associated with ovarian teratoma. Ann
Neurol 61 :25-36, 2007
Alamowitch S, Graus F, Uchuya M et al : Limbic
encephalitis and small cell lung cancer clinical
and immunological features. Brain 120 :923-928,
1997
Graus F, Keime-Guibert F, Rene R et al : Anti-
Hu-associataed paraneoplastic encephalomyeli-
tis : analysis of 200 patients. Brain 124 :1138-
1148,2001
Liu J, Dalmau J, Szabo A et al : Paraneoplastic en-
cephalomyelitis antigens bind to the AU-rich ele-
ments of mRNA. Neurology 45 :544-550,1995
Fathallah-Shaykh H, Wolf S, Wong E et al : Clon-
ing of a leucine-zipper protein recognized by the
sera of patients with antibody-associated parane-
oplastic cerebellar degeneration. Proc Natl Acad
Sci USA 88:3451- 3454,1991
Sakai K, Ogasawara T, Hirose, G et al : Analysis of

M#RRFE Vol.26 No.1 (2009)

12

13

14

15

16

17

18

19

20

- 790 -

~

)

)

)

pud

~

=

)

=

autoantibody binding to 52-kd paraneoplastic
cerebellar degeneration-associated antigen ex-
pressed in recombinant proteins. Ann Neurol 33 :
373-380,1993

Luque FA, Furneaux HM, Ferziger R et al : Anti-
Ri : an antibody associated with paranoplastic op-
soclonus and breast cancer. Ann Neurol 29 : 241~
251,1991

Buckanovich Rd, Posner JB, Darnell RB : Nova,
the paraneoplastic Ri antigen, is homologous to
an RNA-binding protein and is specifically ex-
pressed in the developing motor system. Neuron
11:657-672,1993

Buckanovich RJ, Yang YYZ, Darnell RB : The on-
coneural antigen Nova 1lis a neuron-specific RNA
binding protein, the activity of which is inhibited
by paraneoplastic antibodies. J Neurosci 16 :
1114-1122,1996

Dalmau J, Graus F, Villarejo A et al : Clinical anal-
ysis of anti-Ma2-associated encephalitis. Brain
127:1831-1844,2004

Kleopa KA, Elman LB, Lang B et al : Neuromyoto-
nia and limbic encephalitis sera target, ature
Shaker-type Kt channels : subunit specificity cor-
relates with clinical manifestations. Brain 129:
1570~-1584, 2006

Dalmau J, Gleichman AJ, Hughes EG et al : Anti-
NMDA-receptor encephalitis : case series and an-
lysis of the effects of antibodies. Lancet Neurol 7:
1091-1098, 2008

Tanaka K, Tanaka M, Inuzuka T et al : Cytotoxic T
lymphocyte-mediated cell death in paraneoplas-
tic sensory neuronopathy with anti-Hu antibody.
J Neurol Sci 163 : 159-162, 1999

M. Tanaka, K. Tanaka, S. Tsuji et al : Cytotoxic T
cell activity against the peptide, AYRARALEL,
from Yo protein of patients with the HLA A24 or
B27 supertype and paraneoplastic cerebellar de-
generation. J Neurol Sci 188:61-65,2001
Honnorat J, Antoine JC : Paraneoplastic neurolog-
ical syndromes. Orphanet J Rare Dis 2 :22-31,
2007



Paraneoplastic Encephalopathy/Encephalitis

Keiko TaNnaKkA

Department of Neurology, Kanazawa Medical University

Paraneoplastic neurological syndromes (PNS)
are thought to be caused by autoimmune pro-
cesses triggered by the cancer and directed
against antigens common to both the cancer and
nervous system. There are several clinical phe-
notypes in combinations with the neurological
syndromes, origin of cancer and the specific auto-
antibodies. Encephalopathy/encephalitis is usu-
ally associated with several types of PNS. In

most patients, the neurological disorder develops
before the cancer becomes clinically overt togeth-
er with autoantibodies. These antibodies are as-
sociated with a restricted range of cancers, the
presence of the antibodies prompted to search
the underlying cancers. The early cancer treat-
ment and active immunotherapy tended to ame-
liorate the neurological symptoms.
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