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Tl LERBICRRIGER 2RE LR L (Fig. 2G), HE
MRI CIdHERMEE T HERE (Fig. 2H), #fE MRl T3
RSN E DO ERARHRERICERNRE L LR
EER%E A L7z (Fig 2D).

ABEdEB  ABUMBA LYV AFLTL F=vO v/ SV AE
# (1g/Bx3HE) %27 - VT LRAEBELE. Lol
BT IR A E EECH AQP4 HUIRME 131,072 £ & BB A B L
7728 NMO EHEESZEL, 7L F=v o 20mg DAk
BAns L IR i LHE (SRIEnk & #Eik) % 3 3 EETT L C & HEA
EOFi/NE MRIERDEEZ AL D, VB T—Va >
FhednlEiz IS HITHEEIC R D, 7L F=v O 15mg WARHE
BICEIVEREFALDTVAR Y, F 72 dRTA KK MAE LS
FLTIE KA EEONRESIC L D HEMERE B
ol

Fig. 1 Abdominal CT shows the bilateral nephrocalcinosis.

Fig. 2
A, B: Sagittal Taweighted spinal MRI shows a high signal intensity long cord lesion extending from
the upper cervical to the lower thoracic level. (TR: 3,500ms, TE: 110ms)
C: Post-gadolinium Ti-weighted MRI shows enhanced area in the anterior part of cervical cord.
(TR: 679msec. TE: Ilms.)
D-T Avial Teweighted spinal MRI shows centrally located high signal intensities within the spinal
cord. C2 (D). C6 (L), and Th2 level (F). (TR: 4.889: ms, TE: 100ms.)
G: Linear faint T. high intensity signals were also demonstrated in the medulla oblongata. (TR:
3.500ms. TE: [Oms)
H: \xial FLAIR brain MRI shows the subcortical white matter lesion. (TR: 6,000ms, TE: 100ms)
I Post-sadolinium Tr-weighted MRI shows the enhanced right optic nerve lesion in the optic canal

(arrow). (T1: 5378mscee. TE: [oms.)
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ABNESS & ZhICHRET2Z dRTAREH LA NMO D1
BITHS. ABIOFFEREII LGRS S THMEHEL ~ L F
TEIIRKT, HUAQPAHKIED EbDTHE VT & A%
Thh, EHEPLEREOKEDERE L EUL-FRET
L7:9. 8t AQPA iR fliA* NMO DHFHHRE DR S 2 HmE+
KBS 2 &V |ENDH N AFOEBEBHIISV L E2
LA, NMOWEEBIZHRINE X504 PN REEE
MmiEEALRE, LBA 7O FEARICE 2 #RBIETCER
BATE.

B 2 FRD O ORESERERY S ), BBt AEEA L
L SS-A/Ro#iifk, HSSB/LatithkBit L h SS LB s h
2o FEKMES S CLERENEY ¥ F— 22, BHKIL,
RE#BEOBRAL Y dRTA PP HEZ SN2, SSTIL dRTA %
METHIENDY, RAEHH+ 5@ %5 H+/ATPase
BRIET A EPREERENGEHASIR, XL5CRATH
BickEs o)  ELEMBORE, Bk fEEckoLE
MREDLND/, SSTELESKLATH A dRTA %
BRSEIMESEIRBEENLTVE". /7 dRTAICL BE
KIER I A5 F -2 BN MEREOEEIZD 227, &6
TIRUBCEKOERHEH SN -PEELS AT 450,
dRTA %R L&IiciHEL /-

SLE % SS \Z%H4E L - M FMEOREF 45 0, BE
R ) MERAVFRECER L Xh TV 5599
AQP4 HiADFE L NMO U EH# 2 5EY X 7-BIE, NMO
EBEREDMEIOWTELAEEE > T3, Pittock &
13'NMO B L ' NMO g B L SS, SLESHOAE, ¥
AQP4 Hifhfli & DRARIZ OV T LA E =5, SS, SLE
FEFIZ B VT NMO - NMOBESR B L S h 3 3HEMED
HFRRED 2 & ) AQP4 Hifkid R S ¥, # AQP4
PRI NMO RBEEU B W L &2F L7 AQPA I EI
FRMECT A PO A FREERICERET A5 BRTR
AQPI~4,6, 7T DRBMPHE SN AQPAII KA E CRAT
. TR TIE AQPS DRBEALED LB L 0s,
ABITIEE AQP O BEHE % ik T 2 REMEL 7 ORE
CHE L TwaWiErEr ha.

FHIDL 7% dRTA % & 6% SS & NMO O&HtRIOH
FIFFZwDt, dRTA 28T 5BEROKENSS T, &
EHE S DD L dRTA RSSO 30% ICTFEET B E VS
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HWELHLY. NMO 2 &HT2BRATIESSOBENH
{, NMO DRBEDOHB 1T 2% 2 5 L TRBICE LER &
ZAon, SHROEFADERVPEETHS.
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Abstract
Neuromyelitis optica in a patient with Sjogren syndrome with distal renal tubular acidosis: A case report

Hisashi Imbe, M.D., Hideto Nakajima, M.D., Takumi Ito, M.D. and Haruko Kitaoka, M.D.
Department of Internal Medicine, Seikeikai Hospital

We report the case of a 31-year-old woman who presented with neuromyelitis optica (NMQ) associated with
Sjogren syndrome and distal renal tubular acidosis. She was hospitalized because of cervical transverse myelopa-
thy and right optic neuritis. She had been clinically diagnosed with Sjogren syndrome, with a high titer of anti-SS-
A antibody (1:500) and anti-SS-B antibody (1:498). She also showed hypokalemia, metabolic acidosis, and nephrocal-
cinosis caused by distal renal tubular acidosis associated with Sjégren syndrome. T-weighted magnetic resonance
imaging (MRI) revealed long lesions extending from the medulla oblongata to the lower thoracic cord. In addition,
gadolinium-enhanced MRI revealed a right optic nerve lesion in the optic canal High titer of anti-aquaporin-4
(AQP4) antibody was detected in the patient's serum (1:131,072). A combination therapy comprising steroid pulse
therapy and plasmapheresis improved her clinical symptoms, and the administration of oral prednisolone (20 mg/
day) was effective in preventing the recurrence of NMO. In patients with myelitis/transverse myelopathy associ-
ated with autoimmune disorders such as Sjogren syndrome, examining the titer values of anti-AQP4 antibody is
indispensable in determining the appropriate therapy.

{Clin Neurol 2010;50:168-171)

Key words: neuromyelitis optica (NMO), Sjégren syndrome, distal renal tubular acidosis, anti-aquaporin-4 antibody
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HIREZE % IZAELET Brown-Séquard SEfREE 2 2L 7~ 1

Bl B

ilE FAT

FE 5 kB BT

Eg R 7 RTUTH 2. BRifiBOBRAES AR 2 BRICETREAFSEE UHITREEIC R » 7. BRI
TRO#EERHEZEERN T LANNVETOBERET 2410, FHRBRMBES X DB D - L. BHEOHIEY
WEEEALR, BHELOBOKE - BREF VIR (VZV) ikl LR E & & BB MRITRREK T
T2 LANBEAREBICBEERESL LD VIVICE3ERREEZIT I /OEAEXTOS FOGEE
BEB -1, BHOREBEIZL (BEL - ZHIITFRLE Brown-Séquard ERELE L, #ERBIRER
THAEMEEFEREINAZELS VIV ICL NS RFERTH 2TEMFEL SN,

(BEER44#E 2010;50:175-177)
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KEPLHERBEILEREI BV TILEBTIRATH
5% B se Rk, BHA L CPEREAFERE LA
MHhH WHRAEASOPFRBESHES L THEEAOHEENS
, EHIHFHACAFEENERCE LR IBEELAD
hTwal ZhoOEBTHEAE -FRESZYAI LA
(VZV) DHE S DNA P BEPHEr S B3 p 2 L35
WZ ERb, EREERE & RFIC VIV PP EEPESEIC
LRET L LEZ LNTVEY SEb b EREBOF
FEB B IIAE LR Brown-Séquard SRR (— RO KRR
EEHADOBEEBE) 253 L 1IATRRLAOTHRE
T3 & kLI, FHDOFTER Brown-Séquard SERE ORI
BFEIIOWTEET 5.

E B

EH 87 &, it
5 B TRGEBMRE

BRARE: BEY YR FOLHDEETT LV F=VQ Y 5mg
LTV 53 v 200mg OREL ST, WEHEL L OERSRE
R 2 CEEBHREIREL TV

B T 21 £ 1 BEAAKNSICSRESHSHE. EE
L OWEBE/ T rurokErshiAt (3000mg/H x7
H), 2 BRSIETRBEAAHE. 208 HICdETRED
FRED 70, D7 WR H 27 o7 BRES I | BRI THR
L7, BTRERREAREL 2V - OWKRAESHR 12
Bz M AR L %2 o 72,

B R iR 368T, &% 155cm, #E 34kg, MF 110/
72mmHg, MEHATREET 2, YRAEMICIITHRES I
HELTOLPAER T4, 5 HRICESOBIE 2 A LD M
BENFRTIERFH CHEBEE IIRYE. BHERIIRE
ZL. EBRTIEMMT i LB TidAS L 5. TR TRER
DOBES, KBENELE, NAZ MY TR, AHOREE
BFEBEESA2ICET LW, BRERTIET6 LRXAMT
KBWTEMOBRBERT2AL D03 RUESREIRELLS
LI 4P EEETHNEBEOBE 2RSS Y, F-—RBEIC
HNHLREBEE LA LOL o ENRRBEIETHET
JU# L, A Babinski RETHEHTH- 7. BREBEEZIZA
Edlhort:,

BEFRR  —BROBEREIGREErALDT. fiBd4i
HFELEEFRREECABERETH - 7. BERMRECIIAE
(X KBRB THE 19 cmH.0, MM 109/mm3 (HA%IK 87%.
SR 13%), BH Ome/dl L EEELBEAD LR E L E
H7:. ¥ 59mg/dl TIETE{, IgC index086 & BETH o 7=,
VZV Juiili (EIA ) 13M3% IgM 080 (), IgG499 (+),
BEHE IgM 1.02 (=), I1gG236 (+) LB THo 1R, YUk
ABRBICHRRL - @HEREE S B W2 PCRETIZVZV
DNA izt TH o7z, FH MRI T2 T2 LRAFHEHIZ T:
BREGRCTIHEORIDEESRELA LD AT
TRFEZIHEHEH 5500, FHERBIIERESH, FF
Voo AL BEEBREA D ON e o7 (Fig.1).

ABREESR  HRES LERYC, IL-WRESLALLY
NLVOBFBEARIEL-IEPSLVIVIR L 25HAs 2
. BOANVAET 70N AHKES | B (1,500mg/
Hx148). $7A7u04 FELELTAF LSV F=ZV Oy
ONNVAEE (1g/Hx3BM) 26tHL, F3¥H A4V U8

*Corresponding author: I§ E&HEAHE (T590-0024 RHTREMBEFHE 4 T 2—10)
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A: Sagittal T2-weighted spinal MRI shows a high signal intensity at T2 level. TR: 3500ms, TE: 110ms.
B: Axial T2-weighted spinal MRI shows a high-intensity lesion in the right-side of spinal cord

C: Post-gadolinium Ti-weighted MRI shows no enhanced area. TR: 679msec, TE: 14ms.

50 : 176
Fig. 1
except posterior funiculus. TR: 4,889 ms, TE: 100ms
2009. Jan. Feb. Mar.
| Hospital admission
1 1 1
T 1
Valacyclovir 3.000m

mPSL 1000meg/day ||| EREAEEE poronia
Herpes zoster -
Rt-lower limb weakness —

Therapy

CSF EBC (/mm3) 109 24 16
protein (mg/dl) 79 25 24
CSF VZV IgM 102 (x) 054(-) 054(-)
IgG 236 (+)  77(%) 48 (+)
Serum VZV IgM 0.80 (£) 0.56 (—)
IgG 499 (+) 349 (+)

Fig. 2 Clinical course.
ACYV:; acyclovir, mPSL; methylprednisolone, DEX; dex-
amethasone, PSL; prednisolone.

E(@Bmg/Hx*x7H), 7L F=vu 20mg DRSS 12 THE
Bt Ldfm L7z, BETRAT RASSeE L VZV BUEME D KT L7225,
ATHOBITRBIZLBAERELZYINEY T—T 3
v EMIC Tz L7 (Fig.2).
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OFRLBRPGEL TS, 1 FOPFLBRIIEEOESH D

WIHEO £ b — T I BA L T— RIS 2/3 R L. 1 x ®
ATOERRBIAHT A, FELTOPLBKREICIIOE 1) PE% A BENREE (RHER) —hiEmERAE—
DYPENAEDONTVBD, Lizdto THLBROBEZE BREOEE FHEABEROANALRYHE (LEFEROHE
HEEFEE SN FALE Brown-Séquard EEFE*ET 5 % 2004;20:1479-1484.
Lah, SHRHEBBRBELIEZ L - THLEBRPAZE 2) Echevarria JM, Casas I, Martinez-Martin P. Infections of
WKEZHRERIIRBETI2BEMIcELTERY. LLibhE the nervous system caused by varicella-zoster virus: a re-
Bl MRI TR SN REREFRBROIBERBEICHEV view. Intervirology 1997:40:72-84.
THLBREEL LAKCERIC R L -EEEREOTEE 3) Young-Barbee C. Hall DA. LoPresti ]J, etal Brown-
AT AR AT TERAOREA VIV Bz Sequard syndrome after herpes zoster. Neurology 2009;
EDLOMEBERETIHREIH L, FHOLD LFRER 72:670-671.
AYE B S N AL’ Brown-Séquard FEEHE 2 E L 2 VZV 4) Gilden DH. Beintich BR, Rubinstien EM, et al. Varicella-
WL AEFBEEDOHEF T2 zoster virus myelitis: an expanding spectrum. Neurology
BTHRAZOGHHEL L TAFEROERICL 2NERES 1994:44:1818-1823.
MEhTW3E2 RIS DRBEFERESICHERET 50 5) EH%—M EEAE BAE A 5 Brown-Sequard i &
FEFET, CT * MRI CRAEZENFTREA LD 5N, OE BrRLAKEERES YA VABHAD | 5. BEAE
ERTIEET - PRBERORE, AENALDLNE ING 2005:62:481486.
DFEPITIZVZVDNA PHEFEENERIIALDLND 6) BREE KE—HRAE Y/ VAL BER AB—HHR
ZEhs, MEXRDEREIANAOEEBRBEEIONT BE 74 L ZAEHRE EAF 200766:422430.
WA2, AR TIIEE PO VZVDNA XS TH - 725, Sl 7) Turnbull IM. Microvasculature of the human spinal cord.
REATRBZRIESZ O HULERAL TV z0lERE J Neurosurg 1971;35:141-147.
PTFickorbEiroh, HEMBEELSEEHIZVIVIT 8) M B REEH EENERERE FHF 19936
HEAMmE, ERE b EAL, IgGindex bEEERLA-C L 21-28.
P HEREERERIC VZV BSPEHENICRAL, ZOH 9) McKelvie PA, Collins S, Thyagarajan D, et al. Meningoen-
ERCRALLZVIVAIEYEEER L TRFEELER cephalomyelitis with vasculitis due to varicella zoster vi-
rERELFHENEREENE UoTRENEz on rus: a case report and review of the literature. Pathology
2002:34:88-93.
Abstract

A case of incomplete Brown-Séquard syndrome after thoracic herpes zoster infection

Megumi Bessho, M.D., Hideto Nakajima, M.D., Takumi Ito, M.D. and Haruko Kitaoka, M.D.
Department of Internal Medicine, Seikeikai Hospital

We report an 87-year-old woman who presented with incomplete Brown-Séquard syndrome after reactiva-
tion of varicella-zoster virus (VZV). Two days after herpes zoster in the right side of the chest, she developed
weakness of the right lower limb. Neurological examination revealed a spastic palsy in the right lower limb and
left side loss of pain and temperature sense to Ts. However, vibration and position sense was not impaired in both
sides. Spinal Trweighted MR images showed a high-intensity lesion in the right side of the spinal cord except pos-
terior funiculus at the level of T2. Cerebrospinal fluid analysis showed 109 leukocytes/mm3, 79 mg/d! protein,
negative VZV PCR, elevated titer of anti-VZV IgM and IgG, and increase of IgG index. Although she was treated
with a combination of acyclovir and steroid pulse therapy, her weakness in the right lower limb was not improved.
In this case, since the posterior funiculus circulated from the posterior spinal artery was not involved, the incom-
plete Brown-Séquard syndrome may be caused by spinal cord infarction due to VZV vasculitis of the anterior spi-
nal artery.

(Clin Neurol 2010;:50:175-177)

Key words: Brown-Séquard syndrome, herpes zoster, varicella-zoster virus, vasculitis, myelitis
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Immune-mediated Neuromyotonia (Isaacs’ Syndrome)
— (Clinical Aspects and Pathomechanism

78 & BT E & (cH

Kimiyoshi Arimura®, Osamu Watanabe*

Abstract

Neuromyotonia occurs due to several causes such as hereditary, immune-mediated and degenerative
neurological disorders. Isaacs’ syndrome (immune-mediated neuromyotonia) is an antibody-mediated
potassium channel disorder (channelopathy). Clinical symptoms of [saacs’ syndrome are characterized by
muscle cramp, slow relaxation following muscle contraction (pseudomyotonia), and hyperhidrosis; these
symptoms are due to hyperexcitability of the peripheral nerve, including autonomic nerve. These symp-
toms are relieved by the administration of Na channel blocker and immunotherapy. Recent studies show
that this disease is not infrequently associated with neoplasm, especially thymoma. The target channel
proteins of the antigens are voltage-gated potassium channels (VGKCs), specifically dendrotoxin-sensitive
fast potassium channels. The suppression of voltage-gated outward K* current by antibodies induces the
hyper- excitability of the peripheral nerve. The findings of patch clamp studies show that antibodies may
not directly block the kinetics of VGKCs, but may decrease channel density. From the electrophysiologic,
pharmacologic and immunologic view points, the site of origin of spontaneous discharges is located
principally in the distal portion of the motor nerve and/or within the terminal arborization.

Anti-VGKC antibodies were also found to be positive in patients with Morvan’s syndrome, limbic
encephalitis and temporal epilepsy. Thus, an increasing number of immune-mediated neurological dis-
orders with anti-VGKC antibodies are being identified. However, except in Morvan’s syndrome, it is rare
to find symptoms pertaining to involvement of both the peripheral and central nervous system in the same
patient with anti-VGKC antibodies. The differences in the pathomechanism of Isaacs’ syndrome and
limbic encephalitis are still unclear.

Key words : neuromyotonia, Isaacs syndrome, voltage-gated potassium channel, antibody, Morvan syndrome, limbic

encephalitis, pathomechanism

FU&®IC

Za2—0 34 =7 (neuromyotonia) & 3£ FMHEDEK
Y #H 4% D 1B F B E (peripheral nerve hyperex-
citability : PNH) 2 & b, BFEEH» OFFGEEICHEE O
TR & TEER L EE X N5, Neuromyotonia
BAERKEELBRECSHES N, S 5CBRERRENTE
Y EFENFEEICH T 5D (Table 1), BIFNFEM neur-

omyotonia & Isaacs fEfEEE & b M IX 4, 1991 £F Sinha
S L D HERBHESHUNOBRED T ¥ A VFE L
T, Isaacs IEMREFIC B 1) 3 BAKEFHEKY 7 + &V (volt-
age gated potassium channel : VGKC) x93 HT
FHOEELID CRESWEB &N, TDBLIES
{1, ¥l VGKC Hifkiz & 5 PNH DfREERERE, 1BEED
BET DM Th T & 7249, 2001 ££ Linguori 5 i&, FRHE#
ERERDEMAETH 3 neuromyotonia DIFHiz, LJE-TF
B2 ¥ O hREEER B & O8Ik - FBiT@% 2 Y OE®E

* EEREAYAEFERLLETREMERSE (T890-8520 HEEREMMY » K 8-35-1) Department of Neurology and Geriatrics,
Kagoshima University Graduate School of Medical and Dental Sciences, 8-35-1 Sakuragaoka, Kagoshima 890-8544, Japan
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Table!l Za—A3IF 270488

R episodic ataxia type 1, hereditary neuropathy O—3%B
BmRM
RIETEE

1 VGKC B

Isaacs fEZEE, Morvan fiEfRE¥, Cramp-fasciculation fE{REE

& iE £ 1% (3, VGKC Thymoma, small-cell lung carcinoma, lymphoma 72 ¥

HEEEEZ &)

oo B DB B  Myasthenia gravis, Guillain-Barré fEf#2£, chronic inflammatory

& OEE
RBEIENTEHE

demyelinating neuroradiculopathy, penicillamine-induced % ¥
Motor neuron disease, H&EM : gold, oxaliplatin, timber rattle
snake venom 7% &

PNS

Cramp-
fasciculation
syndrome

Neuromyotonia

(Isaacs syndrome)

CNS

Morvan's Limbic
syndrome

encephalitis

Positive anti-VGKC antibodies

Fasciculation
Myokymic discharges
Neuromyotonic discharges

Epileptic discharges

Fig. 1 # VGKC H{ABEIERES

R R 2 L, HE3% Morvan FEIREE & L THRESNT
- BEOFHIZ, ¥ VGKC Hilk st T b 2 EFVF
T2 ERHTREL, ¥ VGKC Fik D PiRHE
EEAOBEMSEE & hiz, 2 51 neuromyotonia & &
OFRREHIRFER £ b T, PHEEERD 5 %79 0%
ZBge D —ER 3 VGKC itk s 53 5 Z L S
LD, I ZizH VGKC FiikBlEmigm s L » O 8
PSRESL L 72, BAET b VGKC HiABIE iR & B O
S EN-TBY, BEETA»AD—HBIZHH VGKC
HESEET 22 ENHELLITR>TETWSHY (Fig
). 20X 3 i2#i VGKC Hitkosskigt, cpiRtED gk
BIrEET 2 2 BRI o T A DS, VGKC £ D
YOREEDHEBERIFEL TV A b»2DOT, —
ORI EE T, BERMDHH 3\ idHRDHDIE
WEET D0, %1 VGKC ODREE#FI K, FET
FE—2 0% ERER A b D { v, KT Isaacs
FEEEsLE LT, BEOH VGKC BEHERBD
e, MESIC O W3,

I. Myokymia & neuromyotonia

Myokymia & neuromyotonia ix V>3 d PNH i< &
NEEZ Z2THEEESTH 29, AFETCEHRLILITZFOR
FIHSTBARET & 5 o Myokymia 2SO D BT &
SREE PR TERERTH Y, HER LEIZ myokymic
discharge #f£25, Z® myokymic discharge iZ&—0
motor unit potential (MUP) #35~150 Hz T/¥—2X }+
RERERKLIZDDT, 7>F 52 MUP 5FEKT 2
fasciculation potential £ I3 E7% 3 (Fig.2A), 2D
myokymia X R EB MR BFEE LR TEE
(ectopic generator) B TE/L 3 F LERHEE (Bif,
BE-—a2—v iR, B% BOkY) TaAbh, BRE
EEEHDHDOMH 5,

Neuromyotonia & X ZDEEE B HEHFED S 4
N=T7RERERL, BERESSEOLDOERET, BEK
B34 b=7 L ARCINBROMBEESE (grip
myotonia £ &) L LTENSEH, BHilfTick 234 r=

BRAIN and NERVE 62#%45 20104 4R
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(A) Myokymic discharge

(B) Neuromyotonic discharge

0.5 av/p 50 ms/0;

et Yl
- TRt} T —
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imme:
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T SURBENE

AL

AR

HHHA

Fig.2 lIsaacs JEREBNHBRAR

7 (percussion myotonia) & % &9, pseudomyotonia
EHYRBEND, HER T neuromyotonic discharge
DAHMBH SN S DTIF% <, myokymic discharge #8
Bz % 50 %, Neuromyotonic discharge i3 myokymic
discharge £V b L D EHEEORADE I, » DR
b & (Fig.2B), Newsom-Davis 5% i Z @ neuro-
myotonia % £ 9 FEFI ORI RBENEEOEBSFET
22 rRPIDTEHeMIL, FHE N, BHE neur-
omyotonia & X & &FHD PNH L IZIZELLAwLN,
BB L LT neuromyotonia 23V 51T 5 28, i
Wt X 5w PNH 2 & 3 fE K 1 myokymia, neur-
omyotonia B & Uf fasciculation £ 2 E b DEE
ATWE L ZRBHITRETH DY,

II. #XME=a1—0=ZAMNZ=7 (Isaacs fEIZS)

1. &=

2EV ANV TOEEORE 32V, Hart 69 OHET
X, BHECEFEL (1.8~2.6: 1), FHREFEEH
B~50RTHEHDOD, MNE»SEEHEE TILSHM/mL
Tw3, 2HETE COMMIRI~4FEL, BHETIE
BRIZZEL T\ 5 (Table2), bbb W OEFIZ BT 2 &%
SED VGKC BHEEFIO : £ » Tk, Bidfy2 | 1
LB, FYER (BEERTIRIRY) 3 53.45K
THY, 1T Hart 5 D AL T3 (Tabled),

2. ERARAEIR

1961 % Isaacs i “A syndrome of continuous
muscle-fibre activity” &35 ¥ 4 + VT, KIEHEHEEK
D BE B % R OB IE % & 7z TR O
WREERTo%. ZOFT, RERBREHRE Oy 7vE

Table 2 B2 & % neuromyotonia DERFRATR CCER 1 &

Uk )
EERAEIR HENFRDD HERFMREHD
(n=42) (%) (n=18) (%)
B
Bz (B0 1.8:1 2.6:1
FEFEFH (%) 45.8 47.7
FEPRAEIR
Muscle twitching 42 (100) 17 (94)
Muscle cramps 37 (88) 18 (100)
Muscle stiffness 29 (69) 13 (72)
Hyperhidrosis 23 (55) 6 (33)
Muscle weakness 15 (36) 5 (28)
Psudomyotonia 15 (36) 4 (22)
Sensory symptoms 14 (33) 7 (39)
CNS symptoms 12 (29 4 (22)
Muscle hypertro- 9 (21) 4 (22)
phy
Exercise triggered 34 (81) 13 (72)
Neuropathy 11 (26) 1 (6)

H1 VGKC HifEDBBER  15/39  (38) 5/18 (28)

SR TRIEAY T, WEHEE oy 7 THEATSZ
CEEESMIZL TV R, ZNLIEK, [saacs EMREE L b IF
ENh T3, Isaacs FEMREFIZE R Neuromyotonia @
FLHRERTHY, MOMEREIC L 52 »HikEE
Mo PNH 288 L, RO LS REREZET 5,

1) EEEIRK

EHELIFETHD, BRCIZEEECHOTHEEE
B (twitching), FiEE, FHEEOLTNLBRLON
31-9 (Table2, 3), £ O A FEEEE & myokymia ®
fasciculation T® v, FHEEMECBHIMELSE 2 2 L BElE
D EEBOHEE L 25, BEROKCALSNEH, K
BHCHEE, FIcaonb I EbH B, Zhs DHER
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Table 3 AFBI=HF 3 VGKC A Isaacs BB 0 HIOE & »

(&%)
Bix 21
LR R

(BRPRFTR.)
Motor symptoms (cramp, 30/30
stiffness, neuromyotonia)
Involuntary movements
Sensory symptoms
Autonomic symptoms

53.4 5% (25~85 %)

15/19 (fasciculation 9, myokymia 6)
16/24 (dysesthesia 8, pain 7, vibration | 6)
7/24 (hyperhidrosis 5, diarrhea 2, CRP 2, hyperthermia 1)

Abnormal EMG findings  10/15 (myokymic dis. 6, fasciculation pot. 6)

Antibodies
Autoimmune

Neoplasm

9 (ANA 7, Hul, GAD 1)

4 (MG 1, hyperthyroidism 2, hypothyroidism 1, pure red
cell aplasia 1)

5 (thymoma 3, adenocarcinoma 1, lung CA susp 1)

EBET, i, FHTERT 5, 2ERCE, B

W3 B2 EEN 1 grip myotonia 254 5413 5, percus-

sion myotonia ? 7% \> pseudomyotonia 2358&® 13
EVB B, FHMEOHES - BEE I A hypertrophy
ZRIFT DD, RECERRBYT L, 208
B FEPHEOEER, TOHTCRHNETSA&6NE,

2) BEEMERER

FF/E 2.l & Ui BREMEERIZ 30~50% DiE
BITHSNDY, ZDHFE LT, BFEEOBIET & 3
BEEPRRLTEEZ 852, Lrl, HESELED
THREHI RELRRTOA2E L, # VGKC ¥tk
BETH - - EFIRE ' P, HHREE, BHRERZ E*
FEo o EBIDERE b B DY, FERDBIEDS R M5 HiK
BRI TH 20, HEBEROEZDERTH S &
%z o5h 5, BERFITIZHEER Isaacs TR D IEH» I EE
THOBEERSEH Y, TABRERERCEELLE
Bl EERL Tva 2 (2009 FEMEE S AMI A ERE) .

3) BEER

RERER & LTk, RIEHREE %64 EFILS T3
BHEREPEAZ EBERT, H30~50%icasn 5D
(Table 2) , Z DREFEHHE DO BEIFEEREIRIC DV TIZEH
bz, HEVEHERTIRWERW, FFFOH VGKC
BHESIOF L » Tk, FHULDEFITEEREREA
EHES5TWw3 (Table3), ZOHRTEETNEE, LW
BHEREOBREEFFETIEM2HBEZENT
VW5, WINOMER S UYIIEHESE, BHEFEET & 0EE)
ER LT, LEREOBEER, BREMEERE#E-
TWwiz7z®, %H#d complex regional pain syndrome
ERMEhTw2, ZhSDEFTIREBE &b IcEH)
ERPHS» LD, HERKARSB L U VGKC #ifk
BotED> 5 Isaacs FEBEE L TSN Tw 5,

4) PAREEER

Hart 5V & 3 &, §9 1/4 DESI THIRERAER 2358
HoNTWwDE, —77, PREZFERZHS neuromyoto-
nia /& Morvan fE{&%f (Morvan’s syndrome, Morvan’s
‘fibrillary chorea’) & L C&I1&4TV>%, Morvan fEf&
B3, OPNH 2% & 7 2 RAEMEER, Q% F B8
HREER (AR, EEOFEH, RELE, RF6%, &
B-FBE%), QARMIGRDRYE » Rl T 5 higee
R (M -REEseIEE, X, ARTERE,
EEDOTIR, BWMLIRMEETE) 288 T 2080
FHERRB T, MEETH, X704 Fi & TEROBED
A 615, 2001 £ Linguori 59 % Morvan fEEEED 1
BT, 1 VGKC HifffioskgtETh v, M L > T
—RICE JEROUEREORE LIz, KETHSN
% PNH i3 Isaacs fFEEF LA URE - BFELEZ 5 h
%, b 5 1 20D Morvan FEMREDRFHAIER TH 5 FiF
REE, Sk & O BEMEEECER b Isaacs EEIRTH &
5553, Morvan EMREEC 817 2 BEMEIEROLIE
& LTI, Linguori & &% & O fE I T E BT O nore-
pinephrine DEESE*HEREL, TKERBEXTHL L
iU T 3%, PIREEEROBYMTH s EIREEIZ,
polysomnography = & 2 BERR/ S ¥ — > DRE » & L&
ROBENTEINT B, 216 DERDEE» S,
Morvan FEREE TIZ EE & U H thalamolimbic system
DHERERE{BEEL TOATREMESEZ SN TV 3,

5) Cramp-fasciculation syndrome

1991 & Tahmoush &' 13 F 12 TR D EHESE, 59, 15
WEXEHL L, HECHERETMBEIS] &5 ‘elec-
trical potential’ 234 5 #1, nerve block TIZiHE L 2\
%3 curare block TiH%k T 2EHl% cramp-fasciculation
syndrome & L T#R&E L7es Z D%, I D cramp-fasci-
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Table 4 XM neuromyotonia DEREREEM & HFEFEATE

3] EEPRIEIR HENRER
Cramp-fasciculation E{&EE RO TRORGESEE, BHREE, fasciculation  Fasciculation, TFEDMED SIRD
Isaacs fEREF eHHOHES, HFEE, myokymia, Fasciculation, SIRD, myomic dis-
pseudomyotinia, FiFiB%, BEERE charge, neuromyotonic discharge,
LEF MUP OFFfitR ok
Morvan fEEEE Isaacs MEMREE & FAEROMER + LI, TR, Isaacs fEERE & B

FETEIR

(B&ZE) SIRD : stimulus induced repetitive discharges, MUP : motor unit potential

culation syndrome DEFID izt VGKC HiiEEE % D
G < &6, Isaacs EIREE LR CHBEDEE L &
SNTW319, Table4 ZDHEESR LDz,

3. &
1) $#i VGKC (voltage-gated potassium channel)
7 ZN

M ZHBRE THRIRAY, HBERENICHEN S ST
Isaacs MEMREEEBE D IgG B~ 7 ANZEIHREL, £ D
FREE R -FHHEA T d-tubocurarine 123 3 % #4330
LTWw3 ZEhrn, FRFERCHEEHESEHTT v+
W) COREEMSIBRLTWS Z LBt o7,
CDBERIIMHEKLARTK T ¥ AV L, BFEEE
HBRIDI LB EELSN, Pl VGKC HEDFE
DHEE &Nz, Z D, VGKC OFBIRK 7oy »—T»h
% a-dendrotoxin («DTX) % Fil>7z radioimmunoas-
say (RIA) %, TFEOFEISHER I N, VGKC i,
FIEHRER TR ERFHE DK B &L U paranode K EHFH
HLTw3, 20 a«DTX iE Kvl.x (Shakertype) @
VGKC DEIRH 70w h—THD,Kvlx 77 3V —0D
i TH Kvl.l, 1.2, 1.6 CDOAEHMMESH 5, VGKC i,
a¥7IZy b EFY T2y b ips D, HBEER
RT2ZET, K*2&EBT 5144 FraVEREL
Twb, e 72=y bIMREEREICHD, FIELE
BT 7E¥AT B, KvlxDa %7 2=y b DIEHEHN
RNA % Xenopus oocytes & b 2 > X 7x7 b+ L,
VGKC % — B RR I ¥ 3 L BEIgGHBES T
6 16)°

it VGKC HuiEDBIE i, BF, VGKC OFIRE ) 47>~
FTH23aDTX EBRETETTI RNV, BFE G-
VGKC-#1aDTX OFE&EEEHE b 1gG Uk TR - &
BEL, ZOREHRER ¥V > b1 % (RELEE), &
Wiz & 5T aDTX OFEMReED S, VGKC D 5 5,
Kvll, Kvl2 8B L U Kvl6 exts 3 IgG 72 Mkl
BETH B, TDAHETIE, Isaacs ERFFELEON S BE

D 35% Lo BENFED s iz, L L Xenopus
oocytes WCHEMERI RNA 2 N5 27 =27 b L, —BIC
Kvll, i.2, 1.6 DF v AV EFEBR S € TT ) REHREE
FFETIR, T VGKC Y74 14 7t %R
TEPBEBULE, SVBREE2ET 5 I LPHES
nTw319, Ly LREtEORESEL 2 Eiddmsh
TWw3HDD, ZOEBUDD, BETH L D —KH
KRAwLNTWS,

2) HERRE

MHEMTIXERDH 25T, doublet, triplet, multi-
plet 7% £ @ myokymic discharge, fasciculation poten-
tial, neuromyotonic discharge % £ %58 %, fHiE{nHE
WRETE, MEPFEIZE &6 REKRE (stimulus in-
duced repetitive discharge : SIRD) #3&6h 3 Z L8
b, o DHBHFARIIEAITASNEDITTIEE
, ZHECLATIR R WY, HEREE N HLIEH
VGKC HiADBERIZE 25" (Table 2),

3) MDBENTEEBRRBODEH

[saacs fEEEE T3 fithd B T REHR B O EH K7 40%
DEFITAHASN, ZOFTRLZVOIIEEHENET
HY, NS T, i VGKC HiELIMA O BE AL L
T3Pl AChR FiiEDOBHELTR b @19, —7F, XE
BEEEEERMEO—HEF->THD, K1/4 DEFT
MalfiEC O SHSRD 6ND, ZDzH, IhbD
EFEORERIT &L b, BEFCEBOEESHD
TRELLd, AFBER 7+ 0T v 7BUNETDH
5N, EREB LN b £ 5 I EE, RMHXA, 25
I) MR =T R, BEEL EOEHOImRELD 5,

4. EELCEERE

1) FEEERI
EBERSEE T 0y 7 TIRIEERT, BRI
S—Vv7uy 7 TET B LS, BROBMRIKL
B, T MBEAHEAAFT 7 SRR D T R B E AT &
E2z 5N T3, Arimura 5'® I, Isaacs EEEE 2 fF
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K* current

Control

Isaacs FEH) % ]
__|500pA j

50 ms

—

Na* current

_ ]500pA
5ms
+60 mV
0omVv
=140 mV —100 mV

Fig.3 lIsaacs B IgG (& 3 K+ B4l
NB-1 #Hfgic BE 1gG 2L, 3 HED patch-clamp FF R

1T D macro EMG % F\7- 451 T, BRRiRAESR
IZ myokymic discharge 7% & D HFEHRE DR FEIEE
L VBEMHTHS Z L R2HS»IZLIZ, —F, SIRD
BFEOBIZOAZ SN, 1%V FhA42EGIEE
7oy 7 THEL, EEREIC S MEETHRER THES
AW, 5 VGKC 7k nsBEtt DERF S H 0, MAEHERI
D552 R b BEIAL L 25 Z RSN,
—h, FTERAFE S N7z threshold tracking &% V> 72E
BNERAROEEYDRE T, —E®D VGKC D#kE
EEEZTL Uiz »2o, SEBRAeEr 3 mk e E
BHEY,PUEOT 7t AVRETHI2 06 LEZ 5ND,
2) EESHE
EEHEIETOTMAEIC L 5 ACh REKIIN T 3 &
ERF T, BENEEDF ¥y AVEBDOEE, Frv 2
IWVEEREZ D b DIzt $ 2 0, 1gG @ divalent Fab & &
% 2 @D ACh ZEE~NDZEIEIEL (cross-linking) & &
3F ¥ ANEADBEERED LRI 2F v A VEED
WPz EBNMES N T B, F{LVGKCHiEIZ £ 3
VGKC DREE#FIZ DWW T, bivb i patch-clamp &
FROIBETHS 2 Lk, 791 VGKC ki, ##
HIEEET T, RO K+ B = R FE M < 0%
T 5222 (Fig. 3), filEDF ¥ 2 WVEREBRANDEEDE
23, PC12 i@~ OHEOEZEER TR K EBRICEL
3% <, %72 NB-1 MH§20 VGKC Iz B 5 F + 2 LiEH
1t - FEEEHECEE R L, POE—DF v 2 LVE
MOKRESWKCHEEERIZERZLE, INe6DI Ehb,

K+ BROBAPIZF v A NVEREAEE 0y 7 T50T
37, FraNVEEORAICE S net TOKTBHRO
BTtz BB kotz, #IT, KOEER
BAOFETOTAEIC L 2 AChZEGROEEKRFE 22%
12, IgGddivalent Fabiz £ % 2 8D VGKC~Dcross-
linking i & 2 F ¥ A VEE OB DEEEHEIC DWW T,
IgG @ Fab, F(ab),, Fc ZEIWHTT, K*BR~ADE
& % patch-clamp & TH#Haf L 72 (Fig.4), T DHE
F(ab), 7B D & TK+*E MDA 25 & & 1, cross-
linking iZ X 2 F ¥ ANVEHOEENRELEZ 5N
Reizo7* (Fig.4, §), LorL, JITHEER2ETS
DiE, F+¥ANVOEEDORPIZLTLS VGKCZDH
DX 5 EBFATH 5 LARMR RV, &5, Na*
F ¥ AN BB ankyrin G D & 52, VGKC OFER
F ¥ A NVRRENEHERYIC B 2 RIT T EEICN LTS
EBL T, FAROBERBBONIAREELH S (Fig.
5), I, I<{mEDHRETRZDLI ZFERELN
DDOH B,

5. BE

BEIHERE & REERICS T 5 553, Isaacs fE
EEEDIBRCEL TREGIRSEPIELEAETHD, Fiz
EFIE DN 77 RE2RBE LI ZEEROE
KRB, TEFYAVAVIREY (Class IV evi-

dence) %%,
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(Case 1) (Case 2)
o O 2 3 © 3 O Q v o
s o @© Q L = © = e
= - ks (o = 2 L _%
s} el o e
) - o v
(Case 3) 40 1 (Case 4)
35 -
—~ 301
©
- - o357
: b S04
haa ~
; 3 +«— 154
Eu @
5
0] il ;s 0
i ) e} o N 3]
2 @ 8 5 ¢ c 9 & 3 &
s - 2 s - "L
c C
o ke &) w

Fig. 4 Isaacs B#&®D IgG &5 EH patch-clamp iET NB-1 D K+ BRI RIF T
wE (24 &)

(A) IgG O (B)

) X
N ° o .

complements | .
SO T T T

“-\lf’. § o

; cosgooee.  MNIR " pa 4 o,
B e FIY 5
RS : 2% : oo
Seamtnandt OSSR X
SUREAERITS Ll 5 ]ﬁ\:

|
i LI

Fig.5 VGKC DEEEFIL
Al Cross-linking 2 & % 7 ¥ 2 VEH DREIUE, B #HEKEEES, C: FririEn oy
7, D:FrANVEEEAEEC L 2F v A NVEEET - KiEeE
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1) XHEBGE

1B 3 carbamazepine, phenytoin, lamotrigine, val-

prorate X EDMTALAREBH O 5N, B L DHE
D%, TS DEAFIFRMEED Nat F + 2L 0ORE
EEREZHET 50, KIFHRED Na* F v AV b &5 3
LT, BROCKHEREROBBEZINGE T2 L £
SNTVE, RAECHEMERD Ca*t F ¥ A NITHE
&L, GABA RIC%RE 25 ¢ % gabapentin WEZTH
SEFDFHRE SN T VB, 2hd Nat F + 2V OHEl
ERICE 2 EEZ 5N T35,

2) REEE

Pl VGKC FiRBSHITix, MERTHTEROHRE L
& b WHER D myokymic discharge D4 H ¥R
ENTBDY, 7291 VGKC HEDOHEMDET b R
ENTWVLEY, FFTIRMBRERESTONER D
WEHBZ VL, Lal, EROGBIEZ—EETHY, T
AW AR EDOSHEREDOHABLETH 5, IVIGE
ERELE DIRE L EXE OWREDTHH D %, IVIG
VSR T b MBS HER %2 2 & b & 5, Prednisolon
BT OREIZES HTIF R\, MEERHR IVIG &
EOBREERLELTHWS LOfERDZ, L LEER)
RIITEHATH 5,

II. # VGKC HABSEiEREY

Morvan fERFETH VGKC BB BETH 2 2 £ H3
B & 2 % - TUSK, $t VGKC Hilhk & PSR, 1
WIBRAER & OBEDSER S LTV iz, 2004 £, Vin-
cent 5" 1%, HEFHLVBRICET T2V -
BEE, X TADAZRED, ~VARER MO
RPMHEMAEPFEE S N DEF T, EAMDH VGKC i
EHERD 5N BIEAN AU TERIER 2 ]E LTz, ¥
MIZBI ORI ESL D, ZORBOEEM I FEEEIC
RisL, FEMOET L &b CEREROKENS Sh
3 5T, Uik e R CELER OIRE MR TV 5,

B, Tan 5%7 1% 13 AASOHREBBEME * H
WTHL VGKC Hifk % & L OFiEHRAEDO R 7 ) —
=7 BT, 712803 VGKC BRSSO FE 28
HELTWw3, BWP2Z L2, ZOEKZHZIIEESE
EMERGA 723 Tid 7z {, Creutzfeldt-JakobfFE® & W &E
FEDAREREZET 20D, BEEBOBHOLOLH
D, BRIER DL ) 2 FRER TV, & 51, fEk
2 SEIEETA»A LT VGKC Hifk r OE F18 &
NTWed, RAREONEBIEETA»ADERE L
T, #1 VGKC Hik DRSS EHE N T\ 39,

IV. #1 VGKC BEERBDRAECR T D RIES

Isaacs fEIBEE, FEANNRAMETBERIMA B & U Mor-
van fERER I8 U TH VGKC HilsBBETH D, £ 7»
PR OBED & & b2, BRERS X VBREEFEHT
ROUEBHNRTHONE I Eh s, IN6DERDRKER
P VGKC MBS L TWwa Z L3 TH B, =
TR L 2 2 DL, ¥ Isaacs FEREE T3 DR HRE
RBFEEAERL, —HEANNRAETERKE TIRE
HHEERSZ LWL EWI ZETHE, TNFEFTWHL
DOLDIREDH S5, WEITHBHEIZL T,

1. MREUVTDELD VGKC HTH1 THEE?
Kleopa 52 iX «aDTX 2 B 7: REFELBEETCHBET
H-o7z2 174 (ANMT 10, MoS 2, FEANNV~AMTHR
Bk 5) DME = BB ERE L, Kvll, 1.2, 1.6 %%
NZTNEFHKE 2 ¥/ HeLa flifgz B THRELRET
et LT, ZORER, Kvl.l SEFEIFEER L T»w 5 1EE TH
WIEMED B S T DI IEAI~ 2 MG RIS BN
BEOATHY, & 512 Kvl.l 2BEHKE L ¥/ HeLa #
fatimd RitEm Lo —7, Isaacs EMREEEEMMEIX
Kvl2 BFIZREL T3 RHEHERECROaMEL2ED,
Kvl.2 #:@8FFHF & €7z HeLa fFLICEVEREZRL
720 Morvan fEMEEEEE E 12 Kvl.l, H 30X Kvle &
Kvl.2 ORAEMMEER LIz, 2O 55, 513
EFEHT 2 VGKC OV 72=y bDEVY, B3
ERERTEFEZ TS,

2. FrRIVOEEERICEDEL?

Isaacs fEMREE1C B 1F % T VGKC Fifkic & 3 VGKC
DEEEEREED A H = X LDV TR, Eid~rizEBY
T, K*BEROBA X VGKC HEDBA T L 5, —7A,
8 C 75 TH VGKC Hik i@ fE O FE~ VR 2 g%
i BEMBEERAWTHRE L 25, 6613 _XTTK*
BROMEIBAE SN Lo (RERT—5), AWM
faid Kvl.l & Kvli2 Ofi&E%2H L TH D, Isaacs iEMRE
EIEANRIETBRMAE TR F ¥ AVEZORFEHNE
7z 5 A REDS R & Db, VGKC-LE OB 0E®E 1k
Dizvsd3, Park 522 OEBITIE, B %2 & Lo RRE
BT focal perivascular T-cell lymphocytic cuffing 3
L UEEAD infiltration @D 5N TWVWDB, Thod
FrREFEANV R R LRI R Tt Isaacs FEREF OB
BEERY, MIAREEN LI RELREZ > Tl 58
EERLTWVS,
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3. II&EAEIPIDBES P )
FEANRRAEDERI K TRIEIZEN TELE R N,
MAERBEFT % B> TN~ L BITLTHB Y, MEkAEIr
DEEETLVFET 5 2 L BRE I T\ 3730, [IHAX
BFIOMT 2EE, MERRM, BERTHIL ki
HANBREEELEL, I0ROEEOERTH Z1TH
DEE, THRZ EPRETHREI & 2 HEMEER &
LTORTB%E, Hikk EOREPELLDEEZ N
5, BRHDHZ &, KFHSDOH|ETH 3 Sekiguchi
530 3 L Of Takahashi 5% OEGIRE—EFITH O 2
D36, HHFFEANRRAEUERKA DBRER 2R,
RIERETHE L BB UH VGKCHEO LR L & b
2, 4K Isaacs EBFHOBREREZEL T35, £0
BFE LT, o mEmBErIogiEngEl, H30ik
PELFER T 2 VGKC DY 79 4 7O MEL T
w5,

4. VOGKC BEZHD:EL?

Z < &, i VGKC s oHiE & L ¢ VGKC BEE
BOWEESBEZELL TV, 2RI ELTORER
o, Zhdd Isaacs FEIREE & FEA VR AT RAR
DRIEF OB ICREN 2 REE R LT 2 TREM
BHb5, TOBKRTEF2FEDOT v A4 ROHEIH
HBETH5, '

EhHVIC

Isaacs FEMRERIC D W THRT E 1248, T VGKC Hifd
BEEEDOLEIY & &bz, HEASES T 2HEOLY
Dl, o INETFETE VLS RERSE
I35 LLTw3, 20 ThH, BKENIZ I VGKC ¥k
MOETCX 2 EBREEESTFCEI>TRBIZ LWV
ZEiHBELTEY, HETELERTDH S I EICEK
W EBEESDH 5,
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Fig.1 Video capsule endoscopy findings before (A) and after (B) MTX treatment.
(A) Edematous mucosa and many white granules were observed at the small intestine.

(B) These abnormalities improved one year after MTX treatment.
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