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FIG. 4. Comelation between benzodi- 50

azepine (BZD) receptor (8ZDR) density
and cell density in cases receiving no
BZDs. BZDR density correlates with cell
density in cormu ammonis (CA)1 (A),
CA2 (B), CA3 (C), CA4 (D), moalecular
and granule cell layers of the dentate
gyrus {mDG) (E) and parahippocampal
gyrus (F). The correlations are signifi-
cant in CA3, CA4, mDG (p < 0.0001),
CA2 (p < 0.001), and parahippocampal
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gyrus (p < 0.05) by Pearson's corela-
tion coefficient; and in CA1 (p < 0.0001)
by Spearman’s correlation coefticient
by rank.
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hippocampal specimens of nonepileptic autopsy cases
and non-MTLE cases, and found that the staining pattern
for GABA ,-receptor subunits was similar in the two
groups. The studies of both Zezula and Loup suggest that
BZDR distribution of hippocampus in non-MTLE cases
parallels that of normal control. Conversely, some pre-
vious studies reported mild neuronal loss in the hippo-
campus in non-MTLE cases (28,29). Therefore we
cautiously compared BZDR density in hippocampal
specimens between non-MTLE and MTLE cases and

“compared the BZDR-density/neuron-density ratios be-
tween the two groups.

- —In the present study, we evaluated BZDR in surgical
specimens of 73 patients with TLE. In non-MTLE speci-
mens, BZDR distribution in hippocampus resembled
the reported pattern in normal autopsy controls, as de-
scribed earlier. In contrast, in the MTLE specimens
showing hippocampal sclerosis, remarkable reduction in
BZDR density was observed in the pyramidal cell layer;
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FIG. 5. -Magnetic resonance Imaging (MRI) and late image of
['25Niomazenil single-photon emission computed tomography
{SPECT) in a case of mesial temporal lobe epilepsy {MTLE}. The
patient underwent standard right anterior temporal lobactomy at
age 25 ysars and has been completely seizure free for 7 years.
Masial temporal sclerosis was observed pathologically in the right
hippocampus. A: MRI before operation showed right hippecam-
pal atrophy and high T signal (yellow arrow}. B: Late images of
['#*()iomazenil SPECT reveal a region of remarkably low accu-
mulation, indicating decreased benzodiazepine receptor (BZDR)
density in the right mesial and basal temporal lobe of the epilep-
togenic focus (white arrow).
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most markedly in CAl, followed by CA3, CA4, and
CA2. In patients with epilepsy, many researchers have
reported reduced BZDR density in epileptogenic foct and
related regions (3-6), supporting an earlier report by
Ribak et al. (2).

With regard to changes of BZDR in the mDG, several
conflicting findings have been reported. Some authors
found no obvious differences between MTLE and non-
MTLE cases (4,6), whereas other researchers reported
reduced BZDR densities in TLE (3). In our study, the
BZDR density in the mDG was clearly reduced in the
MTLE group, although the extent of reduction was less
than that in the pyramidal cell layer. These results might
reflect the fact that the mDG received a number of syn-
apses from the pyramidal cells in CA3 and CA4 where
neuron loss was great. The controversial data about
BZDR in the mDG in previous reports might be ex-
plained by the involvement of various degrees of com-
plex synaptic reorganization including budding of mossy
fibers (30), as well as small sample sizcs and variation in
methods.

To elucidate the pathophysiology of TLE, clarification
of the relation between hippocampus and cortex is im-
portant. We examined the correlation of BZDR density
between the hippocampus and cortex in TLE. In our
MTLE cases, significant correlation in BZDR density
was observed between CAl and CA3, and between mDG
and subiculum, parahippocampal gyrus, or fusiform gy-
rus. In particular, a significant positive correlation was
found between the mDG and the lateral cortex. In non-
MTLE cases, no significant correlation was found be-
tween all the regions. Recently, cortical abnormalities in
MTLE have been demonstrated by using flumazenil PET
or pathological study (31,32). Scharfman (33) reported
that the parahippocampal region might also play an im-
portant role in humans with intractable TLE, and that cell
loss in layer III of the entorhinal cortex was similar to
that in the hilus of the dentate gyrus. However, there are
no reports confirming a direct association between mDG
and lateral cortex. Qur results might suggest some kind
of association between the mDG and lateral cortex in
MTLE, which might be related to a direct and/or indirect
neuronal network connecting the two areas. To clarify
the relation between mDG and lateral cortex, further
studies using histopathology, electrophysiology, and
other techniques are required in the future.

We evaluated neuron loss to clarify whether it con-
tributes to decreased BZDR density. Our results of hip-
pocampal cell densities in MTLE were similar to
previous reports (28,34-36). A significant positive cor-
relation between BZDR density and cell density was
seen in all hippocampal regions. The pattern of decreased
BZDR densities paralleled neuron loss. Johnson et al. (3)
studied hippocampal specimens from 14 TLE patients
and found a correlation between decrease in BZDR and
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reduction in cell density. Conversely, in vivo studies us-
ing SPECT or PET (18,37) showed that decreased BZDR
densities did not always reflect neuron loss. Hand et al.
(38) studied hippocampal specimens from eight TLE pa-
tients and nonepileptic autopsy controls, and found that
BZDR decrease was in excess of cell-density reduction
in CA1l in MTLE cases. Although we were not able to
compare MTLE findings with normal controls, our com-
parison of BZDR/cell-density ratios between MTLE and
non-MTLE cases suggested that in MTLE, BZDR. bind-
ing in CA1 was decreased ‘more than neuron loss, sup-
porting the findings of Hand et al. (38). These results
show that the results obtained from ['*I]iomazenil au-
toradiography reflect changes in BZDR and not only
neuronal loss, and suggest that iomazenil SPECT may be
useful to identify epileptogenic focus, particularly in
cases with no neuronal loss or in which MRI is not useful
for diagnosis because of hippocampal sclerosis (39).

We performed ['?’IJiomazenil SPECT on 10 patients
with TLE. Visual analysis detected BZDR binding in the
mesial temporal lobe in all seven MTLE cases. These
results were consistent with the BZDR data with in vitro
['®I]iomazenil autoradiography, and similar to previous
reports (4,5,22). However, BZDR densities were not al-
ways decreased at the epileptic focus in other in vivo
studies with SPECT or PET (37). This discordance may
result from subtle in vivo changes including downregu-
lation and/or upregulation of receptors, and different
conditions of in vivo and in vitro studies. These differ-
ences and the underlying mechanisms will be more
clearly elucidated with the availability of reliable quan-
titative analysis with functional imaging coupled with
pathological studies with immunostaining and electron
microscope as well as electrophysiologic evaluations.

An in vitro study showed that BZDs caused slight
changes in distribution of BZDRs (40). Conversely, an
iomazenil SPECT study indicated no significant differ-
ences in BZDR between a CLB-treated group and a non-
treated group (41). In our study, the differences in BZDR
density between BZD-treated and non-BZD-treated pa-
tients did not reach statistical significance, although the
measured BZDR binding tended to be lower in patients
receiving BZDs. We consider two possible reasons for
the lack of statistical significance. First, this may be due
to a small sample of BZD-treated patients. Second, the
affinity of BZDR for iomazenil is higher than that for
flumazenil and flunitrazepam (9); therefore the BZDR
binding measured by our method may be higher in BZD-
treated cases.

Some studies reported that prolonged BZD adminis-
tration caused changes in BZDR (42,43). Fujita et al.
(43) examined the long-term effect of alprazolam on
BZDR binding by using ['**Iliomazenil SPECT. They
showed that unoccupied receptor levels decreased from
day 3 to day 10 but normalized to baseline by day 17, and
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that decreased BZDR may be one of the major mecha-
nisms for the development of tolerance. Our subjects had
received long-term BZD treatment, and they might have
developed tolerance together with a tendency toward de-
creased BZDR binding. If BZDR binding is decreased by
BZDs, BZDR density measurement would be useful to
monitor therapy with BZDs. However, the effects of
BZD treatment on measured BZDR density may differ
depending on treatment duration, the drug used, and
method of measurement. Because most of the previous
studies were in vivo studies with few subjects (43,44) or
in vitro animatl studies (42), this aspect requires further
studies in the future.

With a large series of TLE cases, the present study
illustrated detailed regional alierations of the inhibitory
neurotransmitter receptors in epileptic brains. These data
not only are useful for the understanding of epileptogen-
esis, but also are important for the development of sen-
sitive and reliable methods of quantitative functional
imaging to follow the in vivo events in patients. Because
both excitatory and inhibitory neurotransmitter receptors
may be altered in the brain of patients with epilepsy (6),
further studies of both receptor systems are needed to
provide insights into epileptogenesis and events leading
to the development of an intractable state.
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ARV Yy NPTV A iy
z- ) . |
1 | : w“ Il ,}
Pz-A, M WA
1 t 16 sec
@ @
B 1 R{Ersim

AR, LA MEESCHEESHALLER (D), —SBEHEORKL LY,
YBBRORALTRS D (@),

EAHBT A, ERRFHRICL

[ &R LI IR IR R
BB TREIETTS @)

ANRPAIEL Vol 34 No. 6, 2002-6 907

— 105 —



Fpz-A; \;\,W”‘V;J“W \""‘. WVHW!?L
Fo-Ar A A M
Fuhs sl g
Pa-Aq JI\‘\J‘ M"'\dn'ﬂ-r/\l,l\irh' \i‘

"prAz

QA@
Oz‘Az jJuJ E
Fr-Ay Jrimrspa
Fo-Az
Ta-Aq ‘ * :3 78 R
ToA m @2 7z=bABiEEoiii

Az ’f h M Tz b1 KRR ERRELSHELT.
Fz-Aq || MMWN“W'[ ;ﬁ“ | SPECT (®3-b) rEMESLBEE, EH
Pz-A, g 56, FTPISESRICEEMMREERROND.

1 sec S0V

@ 3 MRI, SPECT
*BEETRARLEORMERHZ L) (), H2lERiE
B A RIERRIEE Fh A LA RIERE L EA b2, TANAD
EE, MRIOFREWERERESFEDRD (a),

LTEEET 210, EIEERH - BERENICRD
ECRE - BETIFEETHL Y, &
& X EE (insult) WHLT, FEFHHE (vulner-
ability) iRV EARES NS, TDEIRNER
D iz, TEORRFHL HEADREBEE

SR, 5= kv R RIEREOBEERE
P8, BEYFETHEELLTL3bDEELLN
%, LIzdioT, 2RPHRETOEERTOH,
DETHhIITHEERE (PEREOBHR), V4 A

908

Ay v vRA— FET A b EORELERN
BREOHITETY, BEOAHEL TS ILPE
inz_’n)‘,

v, EFfER

AR, R ORARSE, Eik- o
KERIZRERTY, £ 11 »HORRCEEMR
AL, SRR RIARGEE CANTBRET R
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WRID, AP T3 EMREEGHEEL
Twiz, WITHE TRARERE GLREWHE,
ELEEAM SR SHBREVSHRET L LIS
120 FEVERSECRERIE 30 MUATC, RIFERICHE
BB ED Aok, BRI RR 1ITRY,
EEE, AP R 2RO LHE —SrE
#1 (staring) +2REOL =, BEEEEELEY
ro LSBT TEIOEA DR BT
YEHTERV, P2 b IR L D EBRF
BEBb e ot L EOREE, ERE &
QEES @t 2 T ([2), BRIl
#: SPECT TH, EIRB@E CRMENITOFKEAL
MRS SR 2D (E3-b), BISHRER
EREE DR ORENMNE L F 2 o0, [
7o MRI Tk, WM e QESTEATHL LS
& (HF3-a), ERFNEFEORERMAEICE
ZHAETALALZE L 12,

EbYIC

ANEHORTEETAD A D WTHER L, &
TEEET Ad A L RTTERECHEL T, LS
E}E -é nf: [75Y 12,13)0

X A&t

1) Commission on classification and terminology of
the International League Against Epilepsy. Pro-
posal for revised classification of epilepsies and
epileptic syndromes. Epilepsia 30  389-399, 1989

2) Williamson PD . Frontal lobe epilepsy. Some clini-
cal characteristics. In Jasper HH, et al {eds) :
Epilepsy and the functional anatomy of the frontal
lobe. Advances in Neurology, vol 66, Raven Press,
New York, pp 127-152, 1995

3) Mihara T, Tottori T, Matsuda K, et al : Analysis

of seizure manifestations of “pure” frontal lobe

origin. Epilepsia 38 (Suppl 6) : 42-47, 1997

Shigematsu H, Nakamura H, Yagi K, et al - Neuro-

imaging study of frontal lobe epilepsies. Jpn ]

Psychiatr Neurol 46 : 462-466, 1992

5) Ajhara M, Hatakeyama K, Koizumi K, et al . Ictal
EEG and SPECT in a patient with cortical
dysplasia presenting with atonic seizures. Epilepsia
38 :723-727, 1997

6) da Silva EA, Chugani DC, Muzik Q, et al : Identifi-
cation of frontal lobe epileptic foci in children using
positron emission tomography. Epilepsia 38 I 1198-
1208, 1997

7) Chauvel P, Kliemann F, Vignal JP, et al: The
clinical signs and symptoms of frontal lobe sei-
zures. Phenomenology and classification. In Jasper
HH, et al {eds) : Epilepsy and the functional anat-
omy of the frontal lobe. Advances in Neurology,
vol 66, Raven Press, New York, pp 115-126, 1995

8) Thomas P, Zifkin B, Migneco O, et al | Nonconvul-
sive status epilepticus of frontal origin. Neurology
52 - 1174-1183, 1999

9} Aso K, Watanabe K, Negoro T, et al : Frontal lobe
epilepsy of childhood onset. Epilepsia 38 {Suppl
6) . 40-41, 1997

10) FIEIESE, #HUMES, AR R ! EotbRIEHEST
ADARODEBECRKIZTESE EEWEEESR
29 1 276-284, 2001

1) HFEESR, &rt%ik, FOMEM, b fAETA»A
ROERELTOECRIZTES. ERME3:
701-705, 2001

12) Jasper HH, et al {eds) : Epilepsy and the func-
tional anatomy of the frontal lobe. Advances in
Neurology, vo! 66, Raven Press, New York, 1993

13) Fuster JM (ed) : The Prefrontal Cortex. Anatomy,
physiology, and neuropsychology of the frontal
lobe, Lippincott-Raven, Philadelphia, New York,
1997
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B & 5E3E 2002 @ 34 ; 498 — 503

12

Paroxysmal kinesigenic choreoathetosis G 1z

B 2 %k SPECT, —E 1 SEP [H]1H i #¢

BT A IRET

W ok HE EF
&l f15

T =

AEFEIET R R
g R

TS  Paroxysmal kinesigenic choreoathetosis (PKC) @ 14 &I L, RN E L R
single photon emission computed tomography (SPECT) % Hdiaat L7z, ELTRECAREEED) F1E
AR L 2P, BREHSARS, BURRET, FREBCELASCLROBT2EOL. £
#+. THHIM somatosensory evoked potential (SEP) %#1T-7ck T4, TIEH (RIBRIEIM o < 100
msec) 1235153 hyperexcitability % 6%, AROKEEHOARTIRES N7

PKC DEEEET L LT, SARMEROBERTH 2 VIIRKEENBE SR, TORNRI

FIRAMES LTSN EZ6NE,

B LEE paroxysmal kinesigenic choreoathetosis (PKC}, ictal SPECT, Z FiHI 3% somatosensory evoked

potential {SEP), ABiEEEh, R

3 L »

Paroxysmal kinesigenic choreoathetosis (5t {E1T% &
TS REHEREESLE T 7 b, LU PKC) i, Bil%
EEIEIZ X > THAREN M, 77 b—HHR
DFME R LR ETLIHLARBTH L. RE
" linkage analysis |2 £ ) PKC locus A% 16pl§.2.q12.1 12
FlasiTwd, BREAMAIZIE, carbamazepine
(CBZ) L EDTAPAEMZSIZLNESRIITY
bo—osh, FRERETECEROWLTHED
5, LAL, TOHBRBEERIZOVWTE, #E#ZLD
BREINLEMETAPAET BB ERIRER
HoBRRE LT3y, RBRO—HTLH

55 43 [l H A WL Fh RS

LI RER LR

gk T 4003808 (MARULEpETE R EEERTFEEL 1110
IWBRERAEDRH (K

(<411 2 2001, 12, 25, SEHAO D 2002, 4. 11)

Twiw, A4 1E, PKCIBICBWTRMERLIE
ZAER¥ single photon emission computed tomography
(LLF SPECT) W& L, &6 ZmHH
somatosensory evoked potential (JAT SEP) & W T
KRR E o BRI % 3FE LT, PKC DRGREARFELC
DWTHRHLAOTHRET 5.

1 & {5

fE B o1a8%, KIE.

* I ESMLGE MO R E.

TR R, KHEXTEHLHHEE 4 B
FRENEREDH T (B D). LREIZHVRA
DEFEF DB ZF AV,

IRARE  7ERs 3658, REOBRMEOLOHT
FymcHE L, HEAT 2685 FEMBmT
R AR AL T AR

BEGERE fpT~Naliil.

ZgRF R, RELLIIER.

BEE T 6 E (8 X N EHMAGNFIZH
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499

1

15T

LA
OELEHY

KA

3 © Paroxysmal kinesigenic chreoathetosis (PKC)

Bk ¢ b€ 5 LS AL BN EER % 3
B AFEESEHE, FHoOmIIERTLL O
B THEE IR LA, RESMEEICR O T
2 FRET, BCTIMERTH o fo. FREE R EE
oI ET, [¥XyeRp L4 ERH
XN BEIR A, EERIBIIZS ~ 10ERET
Hot. WERMANL VD, FRIZE B
Hespli,

MEBISEE —RHERRCHBCEERL, B
FEERELER. EREMEETRIERGEES L
ot OB EUHRRIER. BERABERT
ERERTIIES o

REMB —fxhfieE, REEGER. S8
MRIFf 0 5 BEMEL BT MNE, HEMBORE
BB S oty MiikA7 I RIEEs, R
ELIZEETH 1.

EEEEEE FERI13E1A 0B &5 CBZ 100
mg/day, [ 2 B 21 H & ¥ 200 mg/day ¥ 1% 5 L 72,
2O, BEOHILIEES b OOTEERHILHEE
Lz, L#aL, |ECLEETRITERFERYT S
BESEWTWS, RABLIUREOEREERHT,
CBZ JEARAEE® SPECT, —EMB SEP X #E L,

I 7 i

SPECT @ ZfEME & L, AR CHEMIZEE
UoTEBMARESEZ I Ll E D, THEES
EIRIE LT IMMMBIA v AT (GCA-93004,
FEE) A, | ATy 747 OEEEREC S
hiRgs L 7-. BIEORILo AR % “Te-hexamethyl

propylene amine oxime (JAT *~Te-HMPAO) % %l
BEIRICARIEL, 080 ICETHROBKET
GEESEE) &40 10 300, HEMB L UEEETHE
ELETHR LA, ZheBiERE L TER SPECT
e xiTv, RAEE LIRS SPECT R, &
SISO REME ST SPECT £ & HF L /12,
TR SEP AR T[WEEHE (Neuropack
2208, HAEFZEHE) v, BREMBEOYIED
il B E T 0.2 msee DT R S8 4 f R
OEFMEIIE 2. BHTERIMEENEE
Alv, TARMENLE Sk QT & LA GREEIE
C3  (ERI10-20FEDCIED 2emfEA) &L, &
HemmILERETERE L, BERg, B LU
IR % # L £ 20, 40, 60, 100, 200, 300 ms {1527
LAEZEoTR#MES 27/, FSEEZ008Hz T
mEREHE soomE L, ZERSmE S S BER
WRAEEL-E 2 08B LD SEPET (sub-
traction SEP;sub SEP) #{ER( L, BH# T P25
B Y OTNI3IIRIES 100% L LT, sub SEP EHEIL
7= ([@2). P25 BEU N33 DEMERIEIE, FhER
N20-P25 [, P25-N33 9 peak to peak & L7,

o & g

SPECT:CBZ PARBRSAHT O SPECT Tli, HIEAZM
2 (R R AR o0 Bk o 9 1L FE B FERF LS AR 98 mif100
g/min, 72 91 m/100 g/min, BIEEFIZH 76 miy100
g/min, 7 93 mI/100 g/min T - 7z, EaEml
() (3E%/RRE 1,07, B{EFF 081 C, ETEA
RSt e e A ST E L AT ER M T A 1R TR N
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500
TEEH (UERCBTARAERORBKZILTED
EFE ; |94 £ 2 mi/100 g/min, 7£92 £ 5 mi100

A

51+82 k\/‘f‘

Slﬁs\w

(51+52)- Sl]*T-z

B.

_lsuv

20 msec

staszi \f""’\\v/*'“r’l

N20 N33

s1.r-J‘ /\/’\""ﬁ\""""'“‘"‘“““""”"'

Nzo N9

(51482)- SIMWW“‘]“““ AV A

Bl2 HEfg, ZERMICLD tﬂfﬁfrb SEP
A, FRERINE 20 msec
B. FIBLRE FIEE 200 msec
S1+ 82 : ZEASICL S SEP HF
D E—WI#z LA SEP ET
(s1 +82)-51 [ #2 ORI L b SEP HFRE
A L
TEHREREO MK AL, F2 0R8IZL S SEP
{fF (subSEP) :1ERT 5. SubSEP (I3 2 B DO HRMIEIIH
BUEIRTFAAT 20 msec DIFIZHEL, 200 msec DEFICEHE Y 5.

MitRE E34% FoE

gimin, ZEAERIREMIEI ; 1.02 £ 0.04). o8
TIIIERVERE & BIERE, BLUEAMTLIZBNT
FEAIFED N7 (3).

TEHIBSEP BB TO P25 B LU NI3 Ok
5% 100%E LR, SRIBMBBRIIETLE?2
ORI L ATIREOBEBRERT (B4). %
B A T R R ER 4T 20, 40, 60 msec T RIEA
HEL, 100 msec IAEAS 1 ZHR Bk 0iRIZIZO14E
Lz FEFIIEWTH, CBZ OMERFET 3 Hikiz
BETTY, REERA LRI 20,40 msec THIRIG
PEEIZEE L, 60 msec LIEEMT OIRIGAHEX
L7,

NV £ =

PKC 13/hIBEIZ RIE L, 28U BB IR
DEWRTF P YHTHEENLETIEETS
H, EEERREDLY., BRERBEOASLRE
LWERENS Y, EBETHSOEELfFLE
b, BEEIHIA LTS, R e A
SEGUAT, fike LTLE LidTnEEORER
HEMES, CBZ & XOMTADLAETES EKH
BAEMBTE, FERETEHCEROMETED
AFREFREETHS.

3 #Tc-HMPAO % H\v 7: SPECT

APKC FER1ER), B:PKC RIEE

EEEEEEEREE (RN B A BRI IERIER 98 my/100 gmin, R{EH 76 mif100 g/min &, RIEFIZHELETE

Hihd,
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A sub SEP/single SEP(%)}
120

b ok ms

a4 FHE SEP
A HERELA S B P25, N33 IRAR T
B @ ASEHIO P25, N33 HRHE

——pr25 0 N33

BT P25 35 & UF N3 IRNEE 100% & L A2Bse, RN
CHEAR 2 OWNSIE D P2S B XU NI REOERMBREE
. MEERA T HIGEIRAN G T SEP IRIEORE Tl %,
A O mE T 5, KEFTOFROMALEND.

PKC OEHIZML T, ERARMEHIC B LIT
TAPAENERNTHLIE, TAMAREHLL
EIFHHL LR TASALTIEH
&, TR R R TR R R AT & T
H6¥, L-dopa 3 7213 F =233 VAT T
Hof: MO BEEIRMEELTIH " AHY,
BRo—HERTwiv.,

EIRBLIE, RN ERIEMRE
B E L DI KRR E AR EER R
HoTwd, KINEEMIIKEEREF—%v T
2, Ao E, EHoar Fa-Lil
S5 LTwa, KiiE oo RIEE~OANIGMRE
st s, EEEOMER L MERE L TH
HE~EST L, HRBEIETEY, S OHENEAD
EiHE LTESICES L THEY, REEEBEEIN
HERELTHEGOHEELS HITAZEIIMELTWS,
$7, HEHOHHRTHLRERAE, BT
Ehizat L RTIZRE I INEIPE LD, RSB REETEICIE

501

Mta. 550N EHRNE, DRERE,SOHD
if, MEYEALTRREEICES LITHE, WS
B, HEBHrrSEL THERCELITITHE S,
ha (Es5-A).

EHEFA TR, ETHEFHEES RO SPECT
T, FERIEMICH LERESEEEE, HIRRY
DOFEET 2807, 5612, REFICBUTEHRE
(rEEORREOMAERFFEREER LA EELRD
BDhdollEEN, THEESHLRRIZIETLHE
A AR IR OBERTARE S, KR
¥ PR L IR OMEAE N T RENE R S
A, —F., EERCEL, BERIENLTHRRT
EIENMLEATVEY. MEROEESDLHVIIN
BRI CIHRERNE~OREER NP SN D
gm R B L IS D ERRIE T AR
ThHbbLEMEH s EMBESRD, #oT
chorea # B&E LA REMOFMEES LI ICMIE
BAMEELTHEY, PERORRIEVERKTS
IERAEERLTW(bmLBEDbRD (B5B). &
R CIIEER U BT 125, —HENBETY
TR EHOEELY RO Ea s, BEROEE
BBt aTEwEELLONS, T, BEED
OREEIZL D PKC OEREZH60E LT, K
MO TIRCE ) BT R SEETEORS LT
T B,

Jio, FeAEEBRLIBVWT, REERME, 2R
MR, SO AR LIRS, THEEEHUBLIZY
TrEA5ERIT L, ZEMSEPIZLNER
OREHEEHL . EE T 100 msec LLTFOHEL
Hl ML BT, FEMIEDOERET, £20
Fl 0 SEP IRIBILRFET 57%, HERDARETHD
RIS b, WEMMEARCLLHIZIL
f-htu, SEPIRIBIZ H R BB O RIBIZEIET 5.
Mochizuki & '* 3, SREMIAIOT74—, 34
» O =—TAPALD Alzheimer ¥ HH12, ZEF
# SEP RSB AL IRA L. ThODRET
(2, 100 msec LLFO#EHFFEL - BT H SEP #xiE
O hyperexcitability %872 & L0, EHEOBHE
OFEAELTSEREMICERLA. L L, FEH
OEEWHEE T, EERA L R HRERRE 20 ~
60ms CRELTHE Y, REOARERIEOLNE
WIEATRAERENREI SR, IORRD L,
A B AERERIZE, HEERHALTER
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502

k137
B

RiERE H3E Hévw

KIgE 8
ERERE

B

@5 ZRECHEE RS

A LE#® BPKC
S RERAD, AXD AN

EHROREERNORSTRT. BEOFEHENTLE, WTELFOKAEE, BOKSTRT.

PKC THEEHMEHO MR T L D RFRAE, DHMRE~ORELANAMI SN BHE )
e BTG, TR@AMBA ORI A0 (BIE) Shp I baEsiis. TR SEP
REOEENRHRESED AN oIt 26, FEEOTMEHHIERE, WEEERLTER
~ED BITRTE S (, MIEH, TRARAREEmT S TITEAMI LT3 EEI 605,

A B BT A ¢, HISH, RESEELL

RO TFROBMEEAES L Twb I LS 5
nh,

FAEMLS 4544 B A HEEE §) H FEFO SPECT T &

& ZERIE SEP 12 L ARI{EME L D, PKC OfFEEE

ML L CREMIESOMERE S B v IR 7
AT R, BT & RN HEEE IR £ AR T B AR
HHATITBOMSAEBES NS,

6

8
X i

1} Nagamitsu S, Matsuishi T, Hashimoto K, et al.
Multicenter study of paroxysmal dyskinesias in Japan:
clinical and pedigree anatysis. Mov Disord 1999:14:
658-63.

2) Tomita H, Nagamitsu S, Wakui K, et al. Paroxysmal
kinesigenic choreoathetosis locus map to chromosome
16p1 £.2-q12.L. Am J Hum Genet 1999:65: 1688-96.

3) Fukuyama Y, Okada R. Hercditary kinaesthetic reflex
epilepsy:report of five pedigrees with seizures induced
by movement and review of literature, Proc Aust Assac
Neurol 1968:5:583-7.

4) Lishman WA, Symonds CP, Whitty CWM, et al.

Seizures induced by movemnent. Brain 1962, 85:93-108.
Stevens H. Paroxysmal chorecathetosis: a form of reflex
epilepsy. Arch Neurol 1966:14:415-20.

Hishikawa Y, Furuya E, Yamamoto J, Nanne H.
Dystonic scizures induced by movement. Arck Psychiatr
MNerverkr 1973;217:113-38,

Kertesz A. Paroxysmal kinesigenic choreoathetosis:an
entity within the paroxysmal choreoathetosis syndrome:
description of 10 cases, including | autopsied.
Neurology 1967,17:680-90.

Loong SC. Ong YY. Paroxysmal kinesigenic choreo-
athetosis: report of a case relieved by L-dopa. J Newrol
Neurosurg Psychiatry 1973;36:9214.

BT, TFHERHOERR—EB—, e RE
1997, 29: 199-205.

Barabas G, Tucker S. ldiopathic hypoparathyroidism
and paroxysmal dystonic choreoathetosis. Ann Neurol
1988:24:585.

Tabaee-Zadeh M, Frame B, Kapphahn K. Kinesiogenic
choreoathetosis and idiopathic hypoparathyroidism. N
Engl J Med 1972,286:762-3.

Mochizuki H, Hanajima R, Kowa H, et al
Somatosensory evoked potential recovery in myotonic
dystrophy. Clin Nearophysiol 2001.112:793-9,
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=R & &K X =

B & 383 2002 @ 34 | 398 — 403

A LAEmTFORREICET AR
—1I. 3-D MRIIZ & B EERTFOLEIMT H&H—

& R

i EH

E HF

BEE SHPHOLERREFHE, WEEFOSRCRIITERIIOVT, ZXTMRIE
BExAVCTERYCMERMEZT o4, ERERHTREFHOMELIICLL, ARE, &
CIZHTTAMEF O FRRAH AN A S WML RS 2. & HR RO EKREREILEOROE KR
FEICEEARITIEMRESATEY, SHOBRHE IO RHAEHNIIESTAHRTH-
72 Sk, HROBEMRELHDETZRT MRIZHWAEIEZITI 2L, KEIREN
B BfE, B, BEARCRIZTERICBALT, FRMLFEHZTEITLILNLEZELLNA.

RHLE

i U & (=

AT ARBUEMAOFREERLY, &%
RAFTLATTEL, KE, BELRTI LI
WTHL, LR, TOoREBLIUHIERED
FLIBMc s+ a ok, FLIBHICEY S
FIIREEA OB R, B, RZULERLEELR
B4 LM EZOND, T TIZ, Dobbing i15EE
HUHETIHRETRZEZL EDREE (nsult) 123
LT, BEIZHE, BBL TV LR IEEICR
551E (vulnerability) ASFV 2 & & B EERTHW L
T,

b b OBITH R TAETE O B R L BRI ARG S
LIAERARIT ST i dr o f2A%, H 4 3-DMRI
{three-dimensional magnetic resonance imaging) BI{g
MO THRIRAIZ £1Tv, 2OREBIEIZONT—
EDHENELNTWE, Thbb, MEE, R
AMEFORRIL AfAs e T L iIzAL, L CIZBIE

# 43 [ B AR RHEF S SN

(HEUEE Hy e LNk

MES Y T 4093898 IURRMERERIBEME T 110
REH AR (EFEH)

(S48 ; 2000, 12, 20, BTFEO 2002, 4. 1)

R fERS, WONNEE, WM, REKE, TUKTTMRI

AEFOREHTI8 ~ 15 ETRHIHATL I L2 HE
Lz, ZhboHEEID, v FORRS, a0
Trit, BEHRC b 8 FEELEEICNLCES
BB ERTFEENDL, F2T, 3-DMRIE
BILAAFEEFRVT, £EEMOEETRIKE
MR, AT OREICRIZTESEIIOWTH
FHLAOTRET L.

I i ®

EF1 1240, BIE.

MR, SRR ES L, EREE, FE32g,
B S1om, A 3Scm ClHE L HAEEED L SIF
MAZEH N, FAMATELROoNL, MEFTA
FWTEWNAMLWET > F— 3 2 (pH 6.987, base
excess — 100mmolfl), BLUBTFT»yETME (240
pgldl) O, RpEHESrLh 2 Frvo o B
Mg & BT LA, 2ooig, BREMEE LTEHYNRE
FEELTEY, ENEARE, 08 ~ 1.0 gky/day T
Hot. nd, MRUIGIERSOIMIL 458 cm (— 1.2SD)
THhot:,

fEF2 18&S57 A, BIE.

PRMe, SHRIZREE L, ER2E1 8, BE2%04g,
5 50em, B 31L5em THALL. BT RAYEN
EhTwi, BLTORRESHTH S, 471
I FIZfEm 4654 (— 3.1SD), FEK 587cm (—
265D}, 9 ARRD{KE I 4910 (— 4.4SD), HE
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20029 B

63em (— 3.7SD) T& B, protein-energy malnutrition
F2LC0A SO, EELEHBREL 0N
EREHTWRWY, 9H A NREEE, BNGRE
$5ET, FED cachup FEOTHD, LRI VAR
BENHEE9,500g (— 1.75D) THA.

EF3 2857 A, KR

IR IRES DO L o020, FHEBIEDIS,
EREBBADEFITORTRE LA, HEREE
2685g, HE4aScm, EA2cm THoto. EMARL
LT, EHOEEEF I BROEREGELEIO,
focal dermal hypoplasia (Goltz JEfEEF) & 3BETL 7. &
OEWHSEETH 0, LB L Y EERNTR
DTV IHSEE, FEl8ke (—385D) T
Hot

CEMSEE LFmSLRER - EvE¥HKE
FLA, thbt, BEFEMIIERT, HEMRIL
WS ESPLEE LR LwEES P ANL 38
ORI B ERERAIE 27~3%K) THD. &
@ MRIEIRE LA, 3D MRI 2L 4B,
MBI HI-THR, HALBLTIREAD, AELE
WTHAROREL R LTIT- 1.

I 7% &

1. BiEHE

MRI %% 13 Signa Advantage (GE3LH, 157 A7)
FHERALE. SREF—VEBAIIHALN, UTOH
e AL, Thbb, SRTT7-UVIERER
Vo 7o SR TT fast SPGR (spoiled gradient recalled echo in
steady state, GRASS) iE™ T, W(ERMFIZHHELE
Rl 145ms, T2 —BFR 45 ms, MG 18X (8~
22X 22cm,. A7 4 AE L1~ 1.2mm, 7Y v 7H30
B, 2R 2R 256 X256 T, 14O T, ERER
iRl

2. ZREHEREEGERE

BHR 14BN T— ¥ 2 dRkE %, Advantage
Windows RP 3D R4/¢w & — VEI@RIEY 7 b (GE &
i Medical System #%, B%) 2HwT, HEXEO 3D
B % ERE L 2,

., BRERIE

fEH L7z 3-D MRI & Damasio & Damasio @7 F7 &
PRWTY, EEEOTERLAEE T4 FAEFHE
PHSE L bOERLFETT A Thbb, 3
D MRLTHLEEBELRARRLRRL, FhEXT
8, IR T HEUREI L, FhAPLETHDES

~EEHI LA, BAFERERICKRODOFEE R
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