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Fig.3 &RBOREREOLES

A BEERTIEAS R RERTELPMELLIX W (HE ), B | BERANOBFHSEEE IR N 55, MERIC L Vi
BORFBORESELD (XVEE MV A Py T —3a), C: HRENICRERAZZELRD, HREHE L wREchEL
TEEB OV 424 (thin myelinated fiber) 28R T2 (=R AFE VA P TN —Ffa),

v

Fig. 4 4£BEOEMEHONESE

A BBREORNTRERED, INAEESHER S NS (HE #5), B | IAARETBE S NESEO H 2 HEREERLE RS
T% (NSE %), C : HBgDEYA 78—V i3E- 15 (myosin ATPase % PH 4.6),

BIREEE S, MELLZ DI T3, IFH, N
BB & R 34 PEREL TW5 &S RESD
3, MEABIIZ, epithelioid cell T8 D, MRI TR
BEEINTHT, BALTWREWIDERBRL T
LHAZDIEAS LBbhET,

FREC, 74 A F 4T =, 53R
T E, D REEREE X U epithelioid cell BHTWw 5
HIRMBHD 7, KIEHREIAAZAACE>TWT, B
HRMESELTWE I L b ELTT,

Sympathetic ganglion D Hi L T % & dystro-
phic axon 23FE®H SN T, FEMRE L T3BEA%L
ERBREEYERBEDTIVEY T —va v EBHELL
7,

HK 2004 FEQOEBOMAL, BIRO L EDFA%EE
TLLET, EROL &1, EBRBBEIANERESR
TBLHNIOTTY, RO & &ix, ME-HO7 77 4
E7 4 BRLUTELSAWEATIOT, 2hsSHICE
ERMOFHEL 2 TNV ITRVWEFZTBYET,

2004 £ 6 B4R TT (Fig. 3A), HDBHEHED <
74 VYIFOBLEATTIRE S, BRI LwHL
REAEDE - T, RRHEE LBV T edematous £ b D, %
STRVHDE, MERIT L KEVDY £ T, HRELE
DOmMEW X, s » 2 REMERELOEOELIZA S
NTWEEA, TREEINA YTV —FRETRE
LT%, 2L edematous 2o 7 fEHR, £ 5 TRk
I RMIEFREENDHY 23 (Fig. 3B),

ZDOWEHEEZLEAL TR THE T & endoneurium 23
BWT, YLEESHLILSbMDET, EIBEZ
BICHHEREREN D 5 LRI, 4L thin myelinated
fiber BH 2N ED, ZOARX63KEDT, FRMIIK%E
DFTFHEL 2wt wThHsd L B4, X
SRHEIEALTWEETE, X7/ 77 FICERD
EIRMNEZ TVT, 63 E VI ERIC L CIEHRED
BHFEIZZFARCHEIEVLEEVWS ZEBbLD T,

BEHEYRTAHAETE, PROVXETCREROEEALCL S
i, EFHOMBESLEN L FEhTwET (Fig.30)
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N
Fig.5 ZIMBOBENENXE N
%
AT HERNCEERIFE R i
B, MERAN THBSESRBIE LS
WL TV 3 (Masson Tri- i)
chrome Jtf1), B . G HEE \
BREEETL, MERIE, B K&
S U D IRAL & & w A Bl
OFEORERI LD, HEKE
WNIZBFEEZED S (R FZHE X
MV A YT — R, .

H, MEOEE S K -7, denervated schwann cell
subunit BRI NE T, 7, EHEBEET S &, EH
DERITHBEN I B> TWBIEIRDT, IWZTT
AL ICEBENRELIE IRV ERV T, BRI
i3 thin myelin T# < onion bulb 2FZHL T3 4D
2 ¥ T, Collagen pocket HbBIR L £ 728, Flg» oF
25k, CAPUTRERBEELISAERATL,

LEEFECLTORSERTYT, MREI LCHMROE
BHBEDOT, “LEIESL” TIRTERFZ R DD,
gt T3, EE81I%T, MREE8.6%, HitEh
BEDS5.2% T, EfpEHERLE T &, BFEE L TR
BErwnz s, BBl T, BHobicEFELR
E5Zi3T&EERA,

EHEFBH ORI AT TS, MAERESER SN T,
— B L T neurogenic % change # 88 b & £ ¥ (Fig. 4
A). #L T, Gomori-Trichrome BTk H £ Y B2
BEALIZ R L, BHNEREE BRI A THET,

NSE GEERMT AT I —¥) PETELET 2 HiRHE
BB S N, BEMED H 3 neurogenic % change 2 H Y
% 325 (Fig. 4 B), SR OMZERMICIZ NSE BT
By v su7 7y —-YOEIMNIH L EEATL,

Xz myosin ATPase #eETEY A 7 HEEPRNT
W3 HhrERTAS L, type grouping 3% £ T, 1@MHEOM
BREMOEZZOTHDI EHFEZF Lz (Fig.4C0)o

—7%, typel DEHFOHEAIZ EDELTHALSNTZD
TTH, ThieBL i, BREEOBEOEFHZzRTA
%3 X, FOROABIN»IE type 1 DEFHAH S LTz FILS
HDETOT, THI0oEATE, FHEALZVILLL
nEH A UEDOFRED S 1L, {815 D neurogenic change
XRWTH3 E, ongoing @ neurogenic change 3%
PRTBOTHBEEIENIIENERE T,

RICEHBRBRIETT, 2hd, BB HOBEHESZ VL,
HI 1ELOHVE-> TV IBFHDLDTT, TT»bL,

BE5 T, 1EFKKD->HDIRBIND &
5 RFFENSH LD, b oAl LERsb -
TWwad, FRABKRALA Y PREBZERBVWET,

39, EOMEERERE T, ThE 774 Uk
TEH, RPROVMBRILICESHDE T, K AHAZD
ODEBFHETTH, 0L I x7 5 —Ric—857,
BESHESBE L TH D, MR8V IR cHE
MBEVLTWT, edema BEILH £T (Fig.5A).

BRI RVARIN LA P TINV-RABTTITRYE
b, PR EBSETEY, FREERL THLPHEEC
BETFLTWELT, LarbHEEEORTHFEAARNICH
TLTWREI5HHDET(Fig.5B), RLET &,
EEEHESERIRICE DL T, OB TRERESIHE
EhET, EIBEZ AT, 8FEXt L T thin myelin @
BHHEHESBHEINTVET,

KIFEDEBREORENAONI LI ADEFRER
T¥. BEGHITr D T, EHMOMEIEL L
DSEIOHRTY (Fig.6), “L EFSL” TORETZR
THETE, WREES5.3%, BB 20%. £t
EELETE, ChIEREECEHIDEEA,

S1 DOFIBDIF 51X, 2 edematous b Rz 325,
EXMCEERIHEN L SRIATOERT,

IRAEINVA TN —RBTHRTHET L,
B EWREOFEBMFEILNTWET, o »REE
B, BEEOTs ZOFMMTRAESRTHRY,
7oL, FRROBAZELND MDD, FiItR 1AL
FCHEET 5D REEBLETT,

KL 4 OFBEERTT LS, MERENEX, BESEHE
WIEENBIZL, TOBRBCEHERI EOEMNHEIL
L9, 2ITH, PRVFEKOTHEILTLOLL
b LA, FEECEESDZ EVIAR, VE
PRFIEATHEITWBEWS ZERTRL, BBRD
rRENHLIENLOLYETHRLTIRTAET L,

BRAIN and NERVE 59#%12%5 2007412 A



1404

¥ > T . .
% Gy XY

A i . $E i
Fig.6 HiBOLEREDEEE
M 3B ZE SR, FHGH, BEREOE
HEED 5,

BRI U CHERTIC thin myelin QB RERES TR 2
ng T (Fig. Mo

BECRTAHET L, HENEBEREIRINTHS
3Bz 2bHDET, 1{E 1D thin myelin
OEHGHES R TAH £ ¥ &, basallamina BEL, Fic
& Schwann fifg OFEE SR ELL TERHEL T3 H
@, basal lamina #% Schwann filgDfEE» S Xk Th
BoTWwabDehsd, ZHnokErowndE, i
FRREIDRENRT 774 ET 1 Bbo>TWBREIL
A2 EX A

Rz, FRTTINRE S, EHFEHIIHE - FHoxt
V—E8HoT 1 ER -T2 2BTTH, i iEhkb
METOET, FECEHLHRELD > T, AkRME
BRNERLT, B2 DEELTWwEY (Fig.8
Ao ZLT, EMLUIH#RMEZ, Zhid NSEREBTT
Dhyd, BRLTBY, MBREE2ROYE 3R TT,
7272, BRI A S NI HRERE R, HBRETEEDS R
nNTnE Lz,

! ~z P ’»"».:’
b ¢ TRl Y -
e et
w?7ﬁ£%~'ﬁ§mf?%ﬁﬁ%%l¥%k
Fig. 7 H8RE& (L14)
MBECREEREESRYD, BACERECHEL

THBOFE W4 (thin myelinated fiber) 2 5
(xR VA A Vv 7 —5f),

e H % (HE ). B RO

S R —-BL CHERES R

THREELTD S RESTE
a3 (4 Cob9 FilkRE),

NADH-TR $E T, NEEEDELN IR HR 2
ngE 728, MEEEELSHL LT, THIUNOHE
HEALDID - T 2B Tid, Th7RZ2T TiHE
BTEEFHA, LFEL, REMARBEEZERZAONATEH
DERATLI,

—7, myosin ATPase B CRTCAHE T &, 1 HFHE-
Twaicbhrhrbod, HRYEYA 7EBEPRINT
Wi L7,

BRIEZFS LD T T4 <V —DRERD 2HEWK, F
S HAHETH 5 HLAAB HIF XN T 2 k&
PETL ETH, BEREEERZL, HAPOER L
Wl hDIRRZETATLE. 127 L, Mft0ESHK
THHMCI B TOREELTRTAETE, £
L, A% 1E1ERDEL iﬁtrﬁé’(’ﬁé@,éni LT,
HFEARHET Tl e <, BRI R L EE >
TwBEWSELRHEVRLVHRELZOT, ZhicH
LTy I3PLBHLETEWITEwEEBoTuE
3 (Fig.8 B,
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L VEGIDEFTH BB OEATT, 2H5D1E>
&, HEEEIAERAER Ei3n ¢, MREEOEEH D
FLT, HEEEEDLYIMRARIDYFVAT L, %
Yo, WREERH D T8, HOMRILAEn
20856, BWHEBIRINTHELR, 265k, A6
DPOREZRTHDIIDD EHATLT,

—H, FLC5b 9 BETIE, BERASRMBEELED
FT, NEOMERREEDERA, TO7— AT,
MNEVMEBREZ S TVETOT, TARIEVAISH»
DRIEENLRERERLTHWBEDONEELE LT,

ZORBCHEEZ B0 TTH, CIDPIRIERIC, W3
V> % hetero-genius 2 b D #FA TV B HEM DD 5 D
TS, L, FroRFBZINIE, CIDPZI3LT
BESICE 7 7 —RFEL T L E -, HMREEH
FEHETCRATHREWLIDIER, PLYTIFES WL
ERUET, —F, MERDLI>RbD¥ELZ LT
i, BAOBSBRELEZ S OOFIC RIBEESE 572 < HY
FRATLY TR, Crow—EBEBREEL L TIX E S 2,
FORBRL 7o 7 — A T3, 28 L RFCHEEROMR
DR THIL>TL BDT, £S5 0oATH, BBO
D Crow—FEHE BRIV LES LBRUTBD 7,

K Y, FHlskdE L9358 Lz DRG OFFR
DBRA > b TLT, epithelioidcell D& 372 bDHES
WOMBSEHI2hEVD I L, SERILETA
HWiIRWETYT, WSDODPDET, $ETH->-TW3
typical ZIRBIXEDLR VDT, FI3 Vol I 2 B% 2
T, fA200H L uREERN2BFIES ULRETH
LHEEM D SO TR L TWL LNENHE LT3
RE#ETT, BETT,

F4AAhwvary

FBlE HOVBESITEWELL JEBHMEDN 32,

B YUBHELLWw0OR, BFEOIER, ganglion
& D b proximal Z DA, distal BD, EWHI I ET
T

Bk FETT R, Ganglion AT T, Flzddb %
ZWRRIUBEDTR LT E o &5 RMEE{LETT
X, ZORERIBVEBWET,

$8 Gangliopathy Tit7Zz v ?

BK RLEBuid, .

FEH EThro, HEROBERESITTH»?

il MEREERL WL BT . 205,
BARMEEI» 5 F < distal LWV I DS, —BELHN D
BT,

1405

R T5L, EHFEREDIEIIRZED T

R GEEHEDIZ D I, BBV wEnRici,
BEEtEbrEHATLE,

Fl FiAbIowLIzZ B o

Bk HARKELTYH, BUuREEHEDHDEEA
Tl

8 Y 312, central chromatdysis Wb,
HAEDIEVLEZ A TEHFHHESPLNTEI LD, ¥
LI 2TWBILHFEZIL W, ZIWIHETY
WTT R,

Bk e, MEZXLED>, HEBEEIWL2LOD
LETROBE S TIEH T D3EL 2w,

8B EE&RT, HERNE VI D, BEERNOD enhance X
TWATT I,

EEBE 3V

¥ AT s--- o

Ml BEALLBETTSTT 00, EEc#»-
7eDTT o

ME EBEEERIX 400 TL 5,

FHE 6H3BH200 T, 7H20 Hix 500 Ric L&
LElL7,

EB&N RBERRENL, BREBENZFFEL A
2k, CHRESKEEFOCEIKREYE -2 —o/F—0D
HETH->T, ZOREDBAIE, P &b RBOM
BRCHDILEZTCOWLERWE T, DREd, B%
SAN—FTHI-LOTHNE, TRAEBRO LV~
BRI RERH L LEZ TR ERBLET,

B (BAR P IEpbD) BROBATR T, SSERHES
T%L, ERELHONIHBMI bRESTRaINS L
WIDEBHLBWEEBWLE Lz, £RHFTR TTS,
LB THERAD, Lo, 77747 %
BEBESDZLRVET, HERZRPED =2 —os
F-—RERBIDOTTL, ALRENSALZOFRKEBIZLD,
EELRBINTYL D TERELPEVIRSBLEL
720

Bk BBEERZL->TWZ30IE, CIDP CHR%
MR T P TRO N & 22 i, HhHv IR
EHAh, MEBEDRES>TLBIERIDNETIIY,
R E - TL B3I LD FRHAFRIEBEHRCY
ZE7T,

Ml £THNIT,ESRBWLSTHRIBANTY,
ZOEFIE R VEELDOT, EEFERESS N
WihroletBwiEd, BETTh,

FAE HUBMSAESE L, B<ET, HYES
TEWFE LT, (FEfI2 - #&T)
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BRADMENZHICERL=TO/(F—

BRE®& (SLE, MCTD, PN) [C&3

=IO/)NF—

Bk B

FUHIC
BEBECHEYL, ThiiEHEEER2EH T E
Bha, TR, 28T Y) 7= F—7 X (sys-

BOMES

HE% (mixed connective tissue disease ;

temic lupus erythematosus ; SLE),

MCTD), SEiHE%FKEkAE (polyarteritis nodo-

sa; PN) f5 BEHESORHEE s DRE
O EERERAORRICEL TN T 5.

SLE CHSHMERE

[1] SLE D EBEREENHH oL H s
IONF—ORFIZEEID?

SLE > FHEEIL, ghThrBM->TB
CREBEELRETH %, SLE o HHREENSH
TRHEEIR, 2/52~4/500 Bz EOMEMH Y,
SLEQBED I1BUTThdEHFEZLNTW S,
20~40 DM % < B, FIEIX SLE Oy
BORLOWEIICEITLTAHSNS L DIERED
b5, HTLHKRBLATETHIET S L 0H
Ebd 5,

Key words S

- BRR (collagen dlsease)
l‘-:‘#%ﬁ% (myelopathy)
é%ﬁ’iﬁ (systemlc mamfestatxon) J

fERIE, RAFREORME, TEXFE, v
VDB LRBREEE, BHEBEEIMETHY,
UiE U ISR IRB YRR T 5. REDOFIHAK
RBEHOBHLDY, /-, HEEEHEOIAD
H5, LIFLITHEMMEETREITIFRTDHY, BE
B 213 SLE OZEB DV TuL R LR S v, B
FEv-ovicBL T, E8E, Mol v
LBV EDIERE DS, SLE 2817 25
RTHE, FROPITHRHEZEREZMES L &h, 77,
SLEZf#>HHMERDL TP A% TEHESE
DEFEZFE> Tt DHED DY, SLEWC L 3
R L ET TR OB LEESIH SN T
V32,

BERRE T, KEoofITEE, Mlako
MEED L, EBOETE2RDEHELHY, Ed
DRERIW & 2B EEER & OFFNICRIID L &
N5, %7z, myelin basic protein, oligoclonal
band 2 A2FIbIFHEXINTWBD, —FDT —
ATHY VIRETUWEEEY, BEHEORKE~DHE
E2R58ELHHH, TRTCOFITHMHEL VS
b TR, FHROFETH) VEEI®KOD
HIRBEERELS RV EWIREL H DY, /2, B
L, HEEREOLFEMFE(LE (multiple scle-
rosis ; MS) ® NMO (neuromyelitis optica) T
&, 17 7 7RV UHEH NMO itk & OBEE

* Myelopathy in Collagen Disease

** REAKERZEHEREEERE (T113-8655 HHEEXRXAM 7-3-1),/Jun SHIMIzU : Department of Neurol-
ogy, University of Tokyo, Graduate School of Medicine

FHEER 2000 : 1089-1093, 2007

0914-4412/07/%400/5X/JCLS
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X1 BMITYTIF—FX (SLE) SEO-HD 1997 FYETRE (FAUH ) ITFHR)

c) U VSERIEAE (<1500/ul), Fizid,

1. BEEE (EER) 48
2. ARRES (F4 R34 FE)
3. MEBEUE
4, OFFEE ERETOED 3 VI EIRER I HIER)
5. EUS AMEAEIZR (2 B L)
6. #REEL
a) MoREL, /03, b) LREX
7. BlEE
a) 0.5g/HALE X+ ++ U LOFEEE[R, 7243, b) HEME
8. HREE
a) K&, %7-i3, b) BEEREE
9, MERE
a) wmEEm, b) HMEREAE (<4000/kl),
d) MAMREAEE (<100,000/!)
10, RER%E

a) i=AS DNA fifkfEtE, b) #iSm HikBtE, 743,

c) ;Y VIEENGEL

1) IgG £ -3 IgM#Hid 24 U ¥ Uik RE1E,

2) v—72AHBEERFEN,

3) BEMERICEDZOREBE, OwFhr»icds

11, vihiidEtE

LRHEB 4HBU LR TBE, MY T TR LRBKT S

VLM RE-TETWENY, ZhoDlitke
DEEIZ DWTIZ E 7280 5 > Tid v, %88 MRI
X T0% CTERE 2R, BETAMC—H L TEHHEE
BRI T2 BES23D, FHOER, SEHE
25D 5

SLE iz & 2 BBX O IZEHREC R 3N 3,
FHE MRI &, #EE, #ER~V=7, BE,
RiE, MEC L 2EBEOFEHEEEL OEHICE
BThs, ZOEPOERITREHEREL TH,
HIEHERE, BEPMS 2 ¥, E»FEREI X
2EWELER T LBV B,

R L L CiE, T2, MERCEIEEE
DEMBFENEZ SN TS, KREFRIITZL
WS, ME %K, Mm% RO REMEEE - BHHEAR,
B X UORME DM, FHEEMESESE, M/
I, B FIES % 2538 S h, RETEIT s
XE ThLAREMD D 229,

[2] SLE DEEDSHNHHEE,

R

SLEDRET, ¥ HEEE2 Br T RHEE
(CNS) n— 72 DIEEEIF 10~60% L& L D
B35, BEDOSLE 0ZWEOR F & Bk

EHY 35

BIZIDCNSUV—TADFEFERIFEDLL T
5, REEEF L LT, HEFEZL LAERS
EoOBES L MEEEEEZON, PEVDHOD
HSHY v IEEHAOBS U - ghEsikinte T, —I8
BMERCEIZEEZONTWS, FBRELTE
S HondbDL LT, BE, BEER, K,
REHREE, NERER, RODEEE®DHD,
Fhizdbor LT3, ThEES) (FERRE), #iE
BHEx, \EMRER, BMNETGE, BEMEE
M a—aF—, FIUNVJEREBRESED
% . CNS V—7 R4, 1350 SLE OFERDEEI
HOEX2ESLEM TR 2GENH 5, Bl
TRE 3G, LiFLiE, £5ER0EL:
HOLTFHBELTL 3, PREELV -T2 L TH]
KT HBER, KEFETO7 xu—H, {Ea >
b O — VAR SORRCFET 5. Rkl Vi
BHAEEELSEE T 258113, MEEPTHE
EEIERE U TL 2BEHDH 52,
SHNOER : ED& 5 RERISEETN
&h

SLE & 8B F 2 R ERIZ, £ 0BEIX, %
DIEHO SLEFEREZH OB SHIBL TL 57
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® 2 RAMESHEERE (MCTD)

SEOFE| & (1996 FELE)

#e

eIV TV TR, BRE, SREHRLECHOSNIERPHRISEREL,
m#FPH UL RNP S AN HEETH S

1 HEFFR
1 Raynaud %
2 RO LFEEOERE
GREZFIMR
$1 U 1-RNP Hiiki5it
BEBFR
A 2BMITVTZ b —~TFRAEAR
1 HHHEER
2V voSEERR
3 EREALE
4 DR F KA

5 HIMMIREED (4000/pl) AT & 223 MIMRIEA (10 5/ ul LUTF)

B SRIEMRTR :
1 FHeBRRL 7 EEEL

2 BPRRMERE, FRMEHBSKEE (%VC=80%LIT)
% 12 RFHAREEET (%6DLCO=T0%LLF)

3 BEREHET I 2RIER

C SRMBRXEME

1 HHET

2 miEMEESR (CK¥) t&H

3 HERCBIIHREREFRR
i

I © 1R LB
2 NomEsEE

-

3 Mo ABCOEHE®D I B, 2HERKIC D&, ThZh 1 iR LS BY

PAiEo 3HE 27 955

DI, ELOIESRERE L TOLEER (FE,
SEFRR, REREY), KPS, KE, X
R, BIEHE, BEREAR, RUEBERE),
CRER, MIBER, Raynaud RRICEET 5.

4] BERRAR : L&) BIREETEH
LRI L Tid, MRI IR B OBRA DT
WLETHA,CNS V—ADOFHED T2 i1,
B MRI, #6HRE, MK %21T5. SLE 0D/
DIy, ME GRIEK, AR, MMRO 3 R/
EB)RFBLERL, MEOTLE, a2 707 v,
y 7a 7y o, mERME(C3, C4, CH50)
DIEfE (BB KR, JiiE FFehids-
DNA, #i Sm §ifF), #1V VIREHG R %, &
72, CNS V—7R 2%t L T, $iribosomal P 0
R IIBEEELE <, it neuronal HFiik i X
BRECEEENEW.CNS V—T2D% i3,
EHhDOSLEREZFWVWIEFIHICA SR 5 53,

FHEHE vor.20 no.10 2007&E10 8

CH 50, $1ds-DNA ¥k, MERE L X O—KH
7% SLE OEEIEED, CNS Vv — 7 X BEDIRE
ERBLZWI:HEETILEND S,
PMEERR L IKERT 5.

MCTD [C#SHEREEE

MCTD OEBEENIFH  ENn& 54
ST ANF—DOFFIZEES H?

MCTD i2 & 2B E R ENRKRETH Y, BFE
8BloaHEEshTwD (XHTH, Bl
BV, BFEOWERF TIX, MCTD 2FEL TS
I~3 FHRHHAEZRHET 26055, REITM
LNV, FERITERETHETHD, BE
DOBARI->TroR2L, RERHEZHES D
KRBT — AN, T, FHEEOERSY
HIBIZzoTwa 2 i3k, FHRIR L VHI
%\, EEHMER P Y IEETBOEESR
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R 3 HREMESRBIRE (PN) OBCEBEESE (1998 F£ELER)

1) EEfER
. EfE
. B, RebEZE
. MR

. HEE S, B
. HRMEMER

WO 00~ B U = W DN =

—
[

2) *REEFFR

. BRICETT 2 BTS2, BiEE

. R G8ERLE, 2BLE), KEFHD (6 4 ALK 6 kg BUE)

. ULERREEE, BMMEORBOER, LT

. BTHEED, REUEE, BUH, £
. BRBEE (), BE (R, BHET

o NEIIRD 7 4 7Y /4 VBT ME K DA

3) MEEHMR

BESABIRA R, B BA/INEIIRD % S/ BIDRA & Proe - PAZE

4) [¥=E]
FEE (definite)

FRER 2HB L L ME B R & 2 EBT RO H 56

E&v> (probable)

FEERD L 28 6HEL LD 24

5) BBLLIREMR
1. gImEREm (175/ul BLE)

2. I/IMREED (40 75/ ul LA E)

3. FL{EE
4. CRP 4%
6) SERISSHT

Wegener PFIZiEE, AGA, MPA, JIRMmME %

RBICEE L, B0 < HBE/NBIROME & & Bk
Mg EREELRC TERESIHEI LTV S,
KEZ7Vv K=V o ih#, azathioprineiZ kb,
WEBH SN, BHMEBEBEPRLBFOKES
L303, ZHISENS EREBRBEVEDHEL D
3. WBEOWMEFDD 2L, BYIREBEECELT
DIGEHITE F > TR unat?,

[2] MCTD (Z & 2EENEHNHE, &6

ERGE =1L

MCTD 2 81 2 #ZF ROEHIIF 10% & v
bh, BEHHEL, ZXHEE, FEeREE,
PR, B, B Y, 3 Xkt
BIURBOEESEHT LI LNHSATY
5, L LEEOEHERENTHS. BICHEE
HEEEXR X MCTD C BB RERD1 > TH
D, SLE OEAERELTDO CNS V—7Z ¢ i3
#7525, MCTD 02 HEROBL T HIRY
3,

3] @B DER CREFR | ED & LER
EREBERFRBISERETREH

MCTD ZBFREREBRED 1 DTH Y, MK
fE, %FAA (polymyositis ; PM), SLE ®#h
ZFhOERED LT O D, WThOKED
PWTEEE L ST, MBFRICD TR, BE
OHETHEHEE b B, i U1-RNP HiEkr»E T,
ErDFERBRBRENTHELE TV E LI EEE D O,
SLE kREEIR & U Tid, BAETAR, BAMARE, &,
K, V)V NEERSA SN, BEERER
L Ti%, Raynaud 3%, FHEHEL-BEE(Y —+—
VERTFR), MRHEE, REEEIET, PMHRERK
ELTiE, R, HHETHAONS, HiU1-
RNP Hitk»s i CisiE, RF Bk, CPK L&,
HIMEKB A 2B 5.

ZWEELE 2ITRTT 5.
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PN [CfSEHEE

(1] PN (2 PREEE S & UEiEESE
2 oDEFEMER TR, HEIXB W TH
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Severe Hypokinesis Caused by
Paraneoplastic Anti-Ma2 Encephalitis
Associated with Bilateral Intratubular

Germ-Cell Neoplasm of the Testes
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Abstract: We report a 40-year-old man with severe hypokine-
sis as paraneoplastic manifestation of a microscopic “carci-
noma in situ” of the testis. The young age of the patient, along
with progressive neurologic deterioration, detection of anti-
Ma2 antibodies, and ultrasound findings of bilateral micro-
calcifications, led to bilateral orchiectomy, revealing the tumor
in both testes. After orchiectomy, neurological symptoms sta-
bilized, but the patient eventually died of systemic complica-
tions caused by his severe neurological deficits. Anti-Ma2
paraneoplastic encephalitis should be considered in patients
with severe hypokinesis, and intensive investigation and ag-
gressive approach to treatment is encouraged to prevent pro-
gression of the neurological deficits. © 2007 Movement Disor-
der Society

Key words: anti-Ma2 paraneoplastic encephalitis; hypoki-
nesis; Parkinsonism; intratubular germ-cell neoplasia.

Paraneoplastic anti-Ma2-associated encephalitis
usually results in limbic, diencephalic, and brainstem
dysfunction. Predominant hypokinesis, however, has
been rarely reported.! We report a patient with this
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disorder who developed severe hypokinesis as pre-
dominant clinical features, and whose underlying neo-
plasm was a microscopic “carcinoma in situ” of the
testis.

CASE REPORTS

A 40-year-old Japanese man developed diplopia and
unsteadiness of gait in July 2004. Within the next 2
months he developed progressive difficulty in moving
his extremities, and by the middle of August, he could
not get out from bed. His facial expression became
markedly reduced and the voice barely audible. He
also developed severe micrographia. The patient was
initially seen by a psychiatrist who prescribed antide-
pressants, without significant improvement of symp-
toms. By the end of August, he had difficulty in
swallowing, and tremor when holding objects. He
looked anxious, irritable, and became very sensitive to
auditory stimuli. In September, the patient was seen at
a local hospital and found to have reduced spontane-
ous speech with inaudible voice, limitation of eye
movements, hypokinesis, and rigidity of the limbs. He
became bedridden and was transferred to our hospital
for further investigation in October 2004.

On admission, the patient was alert and able to follow
verbal commands, although all movements were extremely
slow. It took him a few minutes to raise his left arm without
any weakness. The voluntary eye movements were limited
in vertical and horizontal directions, but the oculocephalic
reflex was intact. Intermittent conjugated or skewed devia-
tion of the eyes to alternating directions was observed.
Verbal output was extremely reduced and barely audible.
He managed to answer questions by opening his eyes,
mouth, or protruding his tongue. Severe rigidity, spasticity,
and fluctuating dystonic postures of the limbs and neck
were observed. Reflexes were hyperactive and he had bi-
lateral upgoing toes. Episodes of diaphoresis with tachycar-
dia and tachypnea were sometimes observed, but he did not
develop generalized seizures. Owing to the long-term bed-
ridden status, the patient had developed upper and lower
limb contractures.

CSF examination showed increased protein concentra-
tion (70 mg/dl), with normal cell count (1/mm>) and
glucose concentration (72 mg/dl). IgG index was ele-
vated to 0.89. Cytology was negative for malignant cells.
The EEG showed background activity of 8 to 10 Hz o
wave, intermixed with frequent 6 to 7 Hz 6 waves. No
epileptic activities were detected. Brain MRI showed
hyperintense abnormalities in pons, bilateral globus pal-
lidi, medial thalami, pulvinars, and medial temporal
lobes on T2-weighted and fluid-attenuated inversion re-



PARANEOPLASTIC ANTI-Ma2 ASSOCIATED ENCEPHALITIS 729

covery (FLAIR) sequences. These abnormalities were
not enhanced with contrast (Fig. 1A).

Based on the clinical and MRI findings, the following
possible diagnoses were considered: viral encephalitis,
metabolic encephalopathy including Wilson’s disease,
mitochondrial encephalopathy, lymphoma, Creutzfeldt-
Jakob disease, and paraneoplastic disorders. Antibodies
to Japanese encephalitis, Mumps, Epstein-Barr, Vari-
cella-Zoster, and West-Nile viruses were all negative.
Serum copper, ceruloplasmin, pyruvate, and lactate lev-
els were in the normal ranges. Prion gene analysis
showed only a polymorphism of Glu/Lys at codon 219.
The 14-3-3 protein level in CSF was in the borderline
level.

Paraneoplastic antibody studies revealed the pres-
ence of anti-Ma2 antibodies in serum and CSF; Mal
antibodies were not detected. This finding led to ex-
tensive investigations to identify a tumor, particularly
focusing on a testicular cancer. Tumor markers such as
CEA, CA19-9, CA125, SCC, Pro-GRP, NSE, SLX,
sIL-2R, and o-FP were all negative. B-HCG and
highly sensitive PSA were slightly elevated to 0.4
mlU/ml (<0.3 mIU/ml) and 5.45 ng/mi (<4.0 ng/ml),
respectively, but they were normalized on the follow-
ing examinations. Whole-body CT and FDG-PET
studies were negative. While the screening for cancer
was performed, the patient was empirically treated
with intravenous immunoglobulin, which did not re-
sult in improvement. Repeated testicular ultrasono-
gram showed bilateral equivocal microcalcifications.
Given these subtle abnormalities and the high preva-
lence of testicular cancer in young men with anti-Ma2
immunity, we performed bilateral orchiectomy with
approval of the IRB and consent of family members.

Histopathological studies showed that both testes
were atrophic, but no nodules were noted at macro-
scopic examination. The microscopic evaluation re-
vealed atrophic seminiferous tubules with reduced
spermatogenesis, and dysplastic cells that expressed
placental-like alkaline phosphatase (PLAP), which has
a diagnostic value for carcinoma in situ or intratubular
germ-cell neoplasia (IGCN) (Fig. 2). There were nu-
merous infiltrates composed of lymphocytes, neutro-
phils, and macrophages, surrounding the seminiferous
tubules. Neoplastic cells and inflammatory infiltrates
were identified in both testes. The neoplastic cells
were reactive with anti-Ma2 antibodies on immuno-
histochemical analysis (data not shown).

A follow-up MRI obtained 10 months after the onset
of symptoms showed a reduction of the signal hyperin-
tensities with progressive atrophy of the affected regions
(Fig. 1 B). After orchiectomy, the neurological symp-
toms stabilized for a few months, but the patient’s poor
general condition resulted in multiple systemic compli-
cations and infections; he died of septic shock seven and
a half months after orchiectomy. Autopsy was not
performed.

DISCUSSION

The anti-Ma2 antibody is a well-known, specific
marker of paraneoplastic limbic, diencephalic, and brain-
stem encephalitis.! The target antigen, Ma2, is a 42-kDa
protein predominantly expressed in the nuclear
paraspeckles of neurons and at a lesser degree in the
cytoplasm. It has been postulated that Ma2 plays a role in
mRNA biogenesis.? The expression of Ma2 is restricted
to brain in normal tissues and in tumors of patients with

FIG. 1. Consecutive brain MRI. A: MRI on
admission showing FLAIR hyperintensities
in pons, bilateral globus pallidi, medial tha-
lamic nuclei, pulvinars, and medial temporal
lobes (TR: 9999.00 ms, TE: 105.00 ms).
These abnormalities did not enhance with
gadolinium. B: MRI FLAIR images (TR:
8002.00 ms, TE: 146.12 ms) obtained 10
months after the onset of neurological symp-
toms. Residual FLAIR hyperintensities are
present in bilateral middle cerebellar pe-
duncles, pons, and thalamic pulvinars. Brain-
stem and globus pallidi are atrophic.
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FIG. 2. Pathological findings at orchiectomy. Microscopic findings in
the testis. The seminiferous tubules are atrophic and with hyposper-
matogenesis. The brown cells correspond to the neoplastic cells immu-
nolabeled with PLAP, a marker of germ-cell neoplasms. Note that the
neoplastic cells are restricted to the seminiferous tubules and not
invasive. Scale bar is equivalent to 100 pm.

paraneoplastic anti-MaZ2 encephalitis.* In men younger
than 50 years, the tumor is aimost always in the testis,!-34

The main clinical feature of our patient was severe
hypokinesis with reduced verbal output. So far, two
patients with anti-Ma2 encephalitis and severe hypoki-
nesis have been reported,! which is a very rare presen-
tation of paraneoplastic encephalitis, and an additional
case has been identified recently.> Neurological, radio-
logical, and oncological features of these three cases and
our patient are summarized in Table 1.

Except for patient no. 2, the other three cases have
several common clinical features such as young age,
male gender, testicular tumor, and temporal stabilization
of symptoms after the treatment, including orchiectomy.
In these patients, the MRI showed multifocal abnormal-
ities, including in all cases substantia nigra or globus
pallidus or both. It has been well documented that bilat-
eral lesions of globus pallidus can cause Parkinson-
ism.6-8 Thus it is reasonable to attribute the hypokinesis
and slowness of initiation or completion of movement
identified in our patient to the damage of this major
output structure of basal ganglia.

TABLE 1. Cases with anti-Ma2 encephalitis presenting with severe hypokinesis

Age, Clinical features (other than Type of
Case gender hypokinesis) MRI tumor Treatment Outcome

1 (Dalmau et al.") 38 M Lethargy, loss of libido, Bilateral hippocampi, Seminoma of Orchiectomy, Stabilization, 8-month
diabetes insipidus, amygdala, midbrain the testis corticosteroids, follow-up
hypothyroidism, severe (substantia nigra), IVig,
spasticity and rigidity, internal capsule, globus plasma
reduction of verbal output, pallidi exchange
excessive daytime
sleepiness, tendency to
continuous eye closure

2 (Dalmau et al.!) 69, M Loss of self-confidence, Bilateral hippocampi, dorsal PET + in Corticosteroids, Progressive
unexplained sense of fear midbrain, colliculi + colon and IVig deterioration, died
and diplopia, excessive medial thalami (later) prostate in nursing home
daytime sleepiness, (no 10 months after
vertical gaze paresis, tissues symptom
tendency to continuous obtained presentation
eye closure, reflex for
blepharospasm, histological
hypophonia, able to follow diagnosis)
commands, short-step gait,
reduction of verbal output

3 (Castle et al.5) 39, M Personality change, social FLAIR hyperintensity of Embryonal Orchiectomy, Transient
withdrawal, bradykinesia right substantia nigra and carcinoma corticosteroids, stabilization; died
and rigidity, hypophonia, left temporal lobe (frontal of the IVIg, ~14 months after
narrow-based gait, encephalomalacia testis mycophenolate symptom
retropulsion, vertical and secondary to remote head mofetil, presentation (see
horizontal supranuclear injury) plasmapheresis, autopsy findings
gaze palsy, autonomic chemotherapy, below)
dysfunction muscle

relaxants .

4 (our case) 40, M Hypokinesis, vertical and Bilateral globus pallidi, Bilateral IVIg (not Transient
horizontal supranuclear medial thalami, thalamic testicular, effective). stabilization; died
gaze palsy, rigidity and pulvinars, pons IGCN orchiectomy ~16 months after

spasticity, fluctuating
dystonia, reduction of
verbal output,
hyperreflexia and upgoing
toes, paroxysmal
diaphoresis

symptom
presentation (7.5
months after
orchiectomy)

“Autopsy findings: Reactive astrocytosis in the amygdala, basal forebrain, and septum. Microglial nodule in the basal forebrain and mild
perivascular cuffing. The midbrain showed inflammatory changes with microglial nodules and perivascular cuffing. The pons and medulla had mild
microglial proliferation and perivascular cuffing.
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