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the 7 DYT-1 positive patients compared to the 17
DYT-1 negative patients.***’

Recently, DYT-1 mutation status has again been
implicated as a predictor of better DBS outcome in chil-
dren and adolescents. Borggraefe et al.® described 6
PGD paediatric patients having GPi DBS and also
reviewed the literature finding 44 reported PGD cases
with surgery occurring before age 21 years, known
DYT-1 status, and postsurgical evaluations at 4 weeks
or more. The authors found DYT-1 positive patients
(29/50) improved significantly more than mutation neg-
ative patients.

DYT-11. There are a small number of class IV reports
of DYT-11 (myoclonus-dystonia) patients undergoing
thalamic or GPi DBS. Thalamic DBS was reported
effective in one patient with myoclonus dystonia,®’ as
well as bilateral GPi DBS in another two patients.®*%*

Other Genetic Dystonias. Several case reports about
GPi DBS in secondary dystonias due to inherited dis-
orders have been published. Bilateral GPi DBS in Hun-
tington’s disease,’®®#? neuroacanthocytosis,”® Lubag
(X-linked dystonia-parkinsonism, DYT-3),6*¢1 Lesh-
Nyhan syndrome,®* PKAN,**=* and Type 3 gangliosi-
dosis®® has been performed so far. The surgical out-
comes have been heterogeneous, but no worsening of
preoperative conditions has been reported.

Conclusions

Most class IIT and IV studies have not found that
DYT-1 mutation positive PGD patients differ in their
clinical benefits from GPi DBS compared with muta-
tion negative PGD patients, although one recent meta-
analysis of children and adolescents undergoing GPi
DBS suggests DYT-1 positive patients have better out-
come. The role of DYT-1 genetic testing and determi-
nation of gene status in PGD as a predictor of surgical
outcome, therefore, remains to be determined and
may differ in paediatric and adult populations. There
are few data available for other genetic dystonias. Sec-
ondary dystonias due to genetic disorders have differ-
ing outcomes.

Pragmatic Recommendations

Testing for DYT-1 dystonia or myoclonus dystonia
(DYT-11) is helpful to confirm the diagnosis and for
counselling the patient regarding outcomes of
treatment.

Points to Be Addressed

Other genetic PGD (e.g., DYT-6) might have a dif-
ferent response to DBS surgery. Further prospective
studies that systematically test PGD patients for both

DYT-1 and DYT-6 should clarify whether surgical
outcomes are associated with mutation status.
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GPi PALLIDAL STIMULATION FOR
LANCE-ADAMS SYNDROME

LV 3

Posthypoxic myoclonus (PHM) is a rare syndrome
of action and intention myoclonus that occurs in
patients who survive a cardiopulmonary arrest
(CPA)."-* Lance-Adams syndrome (LAS) is the
chronic type of PHM predominantly characteri-
zed by action myoclonus starting days to weeks
after hypoxic brain insult as patients regain
consciousness.!?> Myoclonus can be cortical or
subcortical and both forms can coexist.*> The
basal ganglia may be involved in the pathophysiol-
ogy of myoclonus.*® Stereotactic functional sur-
gery has not been used to treat LAS.

Classification of evidence. Class IV, case report.
This is a single observation study without controls.

Case report. A 71-year-old man developed a com-
plete left hemiparesis due to right putaminal hem-
orrhage on September 2, 2008 (figure 1A). After
14 days of conservative treatment, he went into
CPA due to pulmonary embolism. He was rescued
within a few minutes and recovered from a coma-
tose state 2 days after CPA; however, jerky move-
ments appeared on his right hemibody. As his
consciousness level improved, his myoclonic
movements became exacerbated. PHM was ob-
served even at rest and was obvious when he at-
tempted to move his right extremities. Although
he was weaned off the ventilator 1 month after
CPA, tracheostomy was needed. The administra-
tion of antiepileptic agents showed that a combi-
nation consisting of clonazepam (1.5 mg/day),
valproate (800 mg/day), and gabapentin (400 mg/
day) was optimally effective. Four months after
CPA, the tracheostoma was closed. However, he could
not feed himself and frequent myoclonus resulted in
profound exhaustion. Higher doses of antiepileptic
drugs produced sleepiness and swallowing difficulty.
His PHM worsened again 10 months post-CPA. After
obtaining prior informed consent from the patient and
his family for treatment with an uncertain outcome, we
proceeded to perform surgery.

Neurology 76  April 5,2011

Clinical/Scientific

Notes

At the time of readmission, he exhibited shock-
like jerks at 10-second intervals on his right face,
neck, trunk, and extremities (video, segment 1, on
the Neurology® Web site at www.neurology.org),
while in the spontaneous recumbent position. When
he attempted to eat with a spoon, severe right-
hand action myoclonus appeared and he upset his
food bowl (video, segment 2). Unified Myoclonus
Rating Scale (UMRS) section 2 (at rest) and sec-
tion 4 (with action) was 24 and 52, respectively.
Electrophysiologic study did not detect any epi-
leptic discharges or giant somatosensory evoked
potentials (figure 1B). EMG demonstrated brief
generalized bursts lasting 20-30 msec (figure 1C).
MRI revealed marked cerebral atrophy and a hem-
orrhagic scar (figure 1D, arrows); there were few
ischemic changes that could be held accountable
for his movement disorders.

On September 17, 2009, he underwent stereotac-
tic surgery under general anesthesia for deep brain
stimulation (DBS) of the left globus pallidus internus
(GPi) (model 3387 electrode and SOLETRA;
Medtronic, Minneapolis, MN) (figure e-1). Intraop-
erative microelectrode recordings confirmed the
multiunit activities in the GPi and decreased ampli-
tude at the optic tract indicating the ventral border of
the GPi. However, unlike patients with dystonia, he
manifested no characteristic “grouping discharge”
pattern.”

We explored to determine the most effective stim-
ulation parameters, and found that bipolar stimula-
tion with contact 1(—) 2(+), 130 Hz frequency, 450
psec pulse width, and amplitude 1.8 V, was optimal.
Continuous GPi stimulation almost completely
abolished the spontaneous myoclonus; his action
myoclonus was ameliorated. Postoperative UMRS
section 2 and 3 decreased to 6 and 15, respectively.
The oral administration of gabapentin could be
stopped after the operation, although he still re-
quired clonazepam (1.5 mg/day) and valproate (800
mg/day), because upon withdrawing them his symp-
toms worsened. Two weeks after the operation, he was
able to eat by himself using his right hand (video, seg-
ment 3). His PHM continues to be suppressed more
than 10 months after DBS surgery.

Copyright © by AAN Enterprises, Inc. Unauthorized reproduction of this article is prohibited.
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( Figure 1 Neuroimaging and electrophysiologic studies ]

(A) CT scan obtained at the first admission shows a right putaminal hematoma. (B) On readmission, no giant somatosensory
evoked potentials are evident. (C) Surface EMG recordings of the extensor (ext.; triceps) and flexor (flex.; biceps) muscles of
the right elbow demonstrate brief generalized bursts lasting 20-30 msec. (D) MRI demonstrating marked cerebral atrophy
and a hemorrhagic scar (arrows). There are few ischemic changes to which the patient’s movement disorder could be

attributed.

Discussion. Consistent with the previous report
that in patients with LAS neurologic abnormalities
and disability significantly improved over time,? an-
tiepileptic medication produced considerable im-
provement in our case. However, bothersome PHM
persisted and tended to worsen later.

A significant bilateral increase in glucose metabo-
lism in the ventrolateral thalamus and pontine teg-
mentum was documented in 7 patients with PHM.*
In a focal myoclonic dystonia case, the intraoperative
phasic pallidal activity correlated with myoclonic
muscle activity.® These observations suggest involve-
ment of the basal ganglia—thalamocortical motor
loop in the generation of myoclonic activity, and
point to the potential usefulness of DBS of responsi-
ble structures in patients with severe PHM.*¢

We obtained satisfactory results with GPi-DBS in
our patient with LAS. However, he continued to re-
quire the administration of a combination of antiepi-

-160-

leptic drugs, suggesting that complex origins and
mechanisms played a role in his LAS. Thus, we can-
not state currently that PHM may be a strong indica-
tion for DBS. Additional studies are needed to
determine whether the GPi, ventrolateral thalamus,
or other sites constitute the optimal target sites.
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neurophysiological case study. Mov Disord 2002;17:346—
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MUTATIONS OF THE OREXIN SYSTEM, A
REGULATOR OF SLEEP AROUSAL, ARENOTA
COMMON CAUSE OF ADNFLE

Gain-of-function mutations in genes coding for
subunits of the neuronal nicotinic acetylcholine
receptor have been identified in 15% of families
with autosomal dominant nocturnal frontal lobe
epilepsy (ADNFLE),! and in the promoter of the
corticotropin-releasing hormone (CRH) gene.! In
remaining families, the responsible genes are un-
known. Patients with ADNFLE typically present
many seizures per night involving intense motor
agitation (frenetic movements of the trunk and
limbs or sequence of various dystonic postures)
lasting less than 1 minute. There are no clinical
differences between families with and without
identified mutations.

The seizures seem to occur at the time of arousal
from nonrapid eye movement (non-REM) sleep stage
2.2 Clinical and EEG observations and the identifica-
tion by in vivo nuclear imaging in patients with
ADNELE carrying nicotinic receptor mutations of an
increased nicotinic receptor density in the brainstem,
suggesting a hyperactivity of the brainstem-thalamic
cholinergic ascending arousal pathway, led to ADNFLE
being considered as an arousal disorder.?

In parallel to the cholinergic system, the orexin/
hypocretin system is also involved in inducing
arousal from sleep. Orexin neurons, like cholinergic
neurons, discharge before the onset of cortical EEG
activation concomitant to the transition from sleep
to waking.* They may activate the cholinergic cells of
tegmental mesopontine nuclei responsible for
arousal-generating EEG desynchronization.” Among
other specific roles, orexin anticipates the return or
the increase of postural muscle tone.* In contrast to
acetylcholine, which is involved in the transition
from non-REM sleep to either waking or to REM
sleep, orexin is involved only in the transition to
waking—when released, it prevents transition to
REM sleep. These functions of the orexin system
make its genes excellent candidates for ADNFLE.

Loss-of-function defects of the orexin system may
induce narcolepsy, which may include episodes of
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loss of muscle tone and inability to move for several
seconds to minutes at awakening.* However, while
mutations in the orexin receptor and peptide can in-
duce narcolepsy in animal models, only one muta-
tion in the orexin gene has been identified, in a
patient with early-onset narcolepsy.® In patients with
narcolepsy, decreased orexin levels in the CSF are
frequently observed, demonstrating a decreased
orexin neurotransmission. A human leukocyte anti-
gen-associated autoimmune-mediated destruction of
orexin-containing neurons in the lateral hypothala-
mus has been hypothesized.”

We postulated that ADNFLE could constitute
the clinical counterpart of narcolepsy and be caused
by gain-of-function anomalies of the orexin system,
and analyzed orexin system genes in 21 unrelated pa-
tients with ADNFLE.

Methods. Patients. Probands came from 21 unrelated
ADNFLE European families (4 German, 10 Italian, 3
French, 1 Portuguese, 1 Belgian, 1 English, 1 Swedish).
Families contained 2 to 11 affected (epileptic) members
(2 affected: 4 families; 3 affected: 3 families; 4 affected:
9 families; 5 affected: 2 families; 6 affected: 1 family; 7
affected: 1 family; 11 affected: 1 family). CHRNA4 and
CHRNB?2 mutations have been excluded in all the fam-
ilies and CHRNAZ2 mutations in 8. Surprisingly, a focal
dysplasia in Brodmann area 9 and central cingulate area
was identified after epilepsy surgery in one proband
from a large Italian ADNFLE family (patient CIII-2
24375, table e-1 on the Neurology® Web site at
www.neurology.org).

Genetic analyses. We analyzed the 3 genes of the
orexin system for variants in all 21 patients. The pre-
proorexin gene (HCRT) encodes the 2 orexin pep-
tides, orexin-A and orexin-B, which bind to 2
receptors encoded by HCRTRI and HCRTR2. All
exons plus 10 intronic base to each side of each exon
(HCRT: 2 exons; HCRTRI: 7 exons; HCRTR2: 7
exons; primer sequences available on request) were
PCR-amplified from genomic DNA and sequenced
on both strands (BigDye Terminator v3.1 Cycle Se-
quencing Kit, Applied Biosystems, Rotkreuz, Swit-
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zetland). Sequences were analyzed with GenSearch
(v3.6 3b, PhenoSystems, Belgium).

Standard protocol approvals, registrations, and pa-
tient consents. The study was approved by the insti-
tutional ethical committees. Written informed
consent was obtained from all participants in the
study.

Results and discussion. No potentially pathologic
variants were identified in the 3 genes (table e-1).
Known benign polymorphisms of HCRTRI and
HCRTR2 were identified, at frequencies similar to
that of the general population. Although the absence
of detectable mutations in the 3 genes in 21 patients
does not formally exclude an involvement of the
orexin system in the pathophysiology of ADNFLE, it
does make it improbable. Future investigation of
orexin dosage in the CSF of patients with ADNFLE
could constitute the best complement to this molec-
ular study to support the absence of involvement of
the orexin system in ADNFLE.
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1) MEAKEER Bk a0 FE SRR o RS B ol e
T 860-8556 REATHIAFE 1-1-1
2) MEAS KR SRR R R A% B vk RE kRS F) St i B R 47 B o 2

TREEEE (VMs) EICHT 3 EMBMFMIE, Kk - X =7 - BERESH - NUX
LB E, SELELHRBICZIOECELASEDDHS. VMs DBBLBEE—7 v M,
REIRAET (GPI) SRR TH 3. GPi D& D TR ZOREESBEDOMEEE, B
P IVMs I L TERTH 3. RETIR EWR (Vo) iETX =70, BRI (Vim)
BIRBEOBRE -5 v ML 3. ThZhOBRIZOBERIIZNHEE, REBLYV
BEHHIIICL 22—y BEBRISOVWTERRT 3.

Key Words: K&, TRHEERE, ERKFMH

BEICER L% 1 HTIE, AHEEES (nvol-
untary movements: IVMs) FEIZx 3 5 5 BHRE
DEBICOWTERL, BRS—7 v POREFRU
BRI L 5 2 5 KB EH - HUR - BRE NV —
TRFICOWTHBELZ, £L T, IVMs IZxH3
2B LRIEHES — 7 v b T B RERNE (globus
pallidus internus: GPi) & # K #+ ]l & (motor
thalamus) OBEEEREH]FZRYIFR & TR DR R
EEICOVTRRL.

ARTIE, IVMsBREBZImEIBERS -7y L O
BIRIZoOW BT 5.

V. VAbMZ7T

YA =7 (dystonia) 1&, ABEEDFFHIERIN
MICXZEBRBETHY, RESLREERH F2TE
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BRELELD. BEVRFMI, VX M=TOBE
APSTFV—ICBVWTEEL—AXEDL L)%
572 (J1). YR F=TICRBO» 05 EED
5500 BRMEREZT)CHIoTE, —K
e kY (BRENBRRRICRRET 2080), B
BHEOEMNY, ZLTEENER #I12DYTI
THEPED D) LEZHESEET, BRI -5
v FOBREFMBFROFHHEHATH 5.

GPi ¥, B I\EMAE % AT AR - KX
RERE, ENAEZ RS 5 WG - KRR o0
W& IS B IHRRAE R Fo 720, IRERTAMIZ
EzEtegEd 2V IEsEEY X b=7 1o
LCHSTH2 B 2P, —%, BREWA (ven-
tralis oralis: Vo) #1Z, BENBHOIA =TT
HHLERIFFICRRERET HIEES — Ty b T
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B1 SRAPZT7EEOTZINIY XL Gt 24 k050
SRHAE, BUEMRFRR X P 7ARICSVTEEL—AE 5D 5, BRICEAEBRABEROAHRHEH
LTH30, HEFMERIDFICEVALEL.

- | Pedunculopontine
S i

[a i GPi-DBS | Thalamic Surgery &

i t 5
, - || Generalized dystonia | DBS 2 |
§ Dista |}
L appendicular §

s L Ablation
| Axial & proximal | Segmental Dystonia

appendicular [

musculature J

Hemidystonia
| musculature
Focal dystonia e

2 JRAPZTICE ZRERNE ERRFWOELF T

GPild, BHIORNHHEXET SRR -—AREERE, AUHHEXE T WA -—REROEE
ICH T BRFFHE LD/, RERFMIFBEELLAMES B VI FEET I P TICH L TED
TH3. —H BRVoORIGENFHOI A =T THIERICHDRERETIARL Ty b TH3B.

2" (®2). GPi @ i 13 %% % ¥ #7 (deep brain stimulation:
Coubes & © i, DYTIVA bP=T T 5 DBS) O%EEZHMEL, 0% LEE W) BE R
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TR DRI

Put.

GPe

GPie

GPii

oT

3 JAPMZTICHT S GPi-DBS iihOEREEEMR

Vitek 5 »*7x L 7= unit recording I & % grouping discharge pattern (& BenGun® X 5 L1 & B\ /= multiunit recording =& - THE
Eah, GPi EZ0EMEE, ZEICLLXRTF (AL &% (OT) LOEROFECEHRTSHS. Framelink®y 27 L2BU
KRB TS = TEIRICHWVWT, GPi & GPe "7 b3 X E—F L T:&IRAIIC FLAIR hypointensity area & L T & hTH V), border
zone 5LV AL & OT COEEBETHEERETH 2 (BA47). AR 75 = JE{§ L T microelectrode M trajectory 7R L TW 3.
AL: ansa lenticularis, GPe: globus pallidus externus, GPie: globus pallidus internus externus, GPii: globus pallidus internus internus,

OT: optic tract, Put: putamen

EREEEREZR L. DYTIVAM=TIEERDE
\» GPiDBS mi#ilsEBEN—o 5% 25 7. GPi-
DBS ¥, nonDYT1 &% Y X b=7, Rtk
Th oA, EMHHESRET HEERE GERY
2 b=7) B o kEE S BRI R =7 P 12
LIEERBET L. 77 b —CRIRERE R ET
HHREERBICRET A REVA =T D%
P, AFOEEZELIEEL, RICAGORE
BELBEPRZVDOFDY, —REDODLDIZ
BRTHREIZE S, GPiDBS IEEHZLIHHE
ETHHE P BRUYZ =T IRHUEM
FREFEHICRET 2 REVA =7 TREH S
P, BREAZEDLZVWEBENZERTHD,
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GPi-DBS 12k < KIt§ % .

1) GPi

Wb OBRAEBEEREICBWT, GPi TIIFHK
i 7 grouping discharge pattern 25 81 £ & I,
GPi L ZOJHIMEE, LIV VAT F LK
LoBROFAZEICERATHS (B3). GPio
functional zone IRFHIWZEDIFIE, YA P=7D
EERIIIE MR BRI CER TH B 720, B
BERICEBLRET LA ENEETH L. B
EWZ &I, GPiEHFMREICL Y VA =T3¢
WELED, N—F Y VERESFRINZEW
3 #EHDH 5 . 7272 pallido-fugal projection i3
BT, L VEBICERLTYEED Y,
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JERIERICE ST, R & IS EBRIBEAL A AR
AT LOPEBRHTDS.

VA M=T7DGPi-DBS DFABICH 2o THE
FTRERIZ, ZOMRISREETHEICHERT LS
ETH5D. FBHMRPRBEHOEE (R
BrrlrLTd), EROEAARIRMICEHNZ
w2 S, LaL, RBED L VIRERO
VA =7 EBI B EENIERICS T 572
DY, INERELTIONRETHS .

2) motor thalamus

BREH, IO - @R L, RESIhE2»IEHE
By EAT E N 5B (motor subroutine) 1213,
B2 EE - EEEEOREILETH LD, £
DEEICLY, FhENIRBES, HESZEE W
SRRV AN TARET L END P
FREZIILO L LBENEEORBICERT 5
BEFEY A b =7 (occupational cramp) %, %
DHEELBZORBENERLZEVIALZ V.
task-specificity 2% <, BREMEIEUCTITER
A WD, AT -k EOREEERE
JE (psychogenic movement disorders: PMDs)
LLTHbhTLEIC L LD L. FIEBOFH
MEYVEHEOBREGHHETHSL I PSS, ENH
% & {7 \2 X B 9 % motor thalamus, 4§12 Vo-
complex AFE V& =47 hTHh2 .

HREM AR (ventralis intermedius: Vim) %
RBAVR P27 CHBET 2 HE DL Y 2,
trajectory & FIEEMF ORE L, FEIC Vo
PRWMENSS2HBT, Vin EBEBOBRICD
WTIRHALE L., 5D VimDBS 25V X b
=T HREICN LER L7EFAORERRD Y, &

el L HMBHRI A =T EBIH L TE—ED
WEDHLbOLEZLND Y.
3) B TF# (subthalamic nucleus: STN)
)N—% Y V¥% (Parkinson disease: PD) 1235
I} % off-dystonia 2% LT STN-DBS IZE BRI EAT
&% ", DeLong 5DEF VT STN (IRHH % 1
BLTW5D, BiLiZV A P=T7 0WHES -7
vy bR b HFHE STN-DBS 7 tardive
dystonia™ LEMEAEE Y ICHR L OWMEND B.

VI. ik M

ik (tremor) 13, BHLVWLHEKI LK
WICEDNT, ZHFF (rest) L BIERF (action)
WA sh, E5ICEERIZEER (postural)
L BB (kinetic) 1N Y (F1).

WRROFAE L Z ORIV EHEAINT
WA, FRESED REA TR O FRE = #E
T, EHHALLTHLOHBRICED LT 5IRE
{ZE D long loop R3iAH 2 ®. ZDIZEEON

1 RRALOLEEIAZKRICED (REO TR

Rest Action Miscellaneous
Postural Kinetic
Parkinsonian Physiologic Cerebellar Myoclonus
PD Normal MS Convulsion
PD-Plus Enhanced Stroke Asterixis
Secondary  Stress Degenerative  Fasciculation
Endocrine  Wilson’s Clonus
Severe ET Drugs, toxins Task-specific  Psychogenic
Myorhythmia ET Holmen's tremor
Holmen's tremor ~ Holmen'’s tremor
PD
Dystonic

Neuropathic
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HVHELANNVT, FHE M, BER, KRR
B EORRPEBEETHELTVWLEEIND.
Deuschl & '@ 1%, R#k% 5ot &€ 2 MM H %
RRHA S, KEEEELV—T, +1U—7/NEE
B, BIUOR#®ZES, PDOREKE VA =7
PR TR A, ARBEIRERIZ A ) — T/
FRLBEL TS (HEICHET 5 b D3 ortho-
static tremor). /NRBEREE — R -+ —TH
H# (Guillain-Mollaret D =£) BEIIHEFET 2
Holmes' tremor & L2 L, VU —7/MER DA
T KNEEZGNV — THE5 L THO TRES
sz Zhid Holmes tremor ASEEHE
LEMEROMAICELLZ ENLIXFEND.
1) Vim &

RS ER 2V LEBINIRE (R, E
EBED) DVRAICR Db LT, TOMRE - HR
i, BUR Vim AR CBESLTwa. 2ok
B Vimiid 5@ 2IREOEESY — 7 v bOE
—ERKTH Y, ABUEERE, PD OiREWVTH
WL TH Vim BEFMIIEN R RET 5.
L# L, Holmes tremor R #IRIRE D X 9 1K
EHICHET S b0k, MAHERPLEBREL &
LTV I LB WzD, KiEkR ADL OE
PEROLNBRNWZ LD A,

2) GPi

Vim P/, #E - ELHHD 5 WIT TR
DEFEEE +oHETELRVEENED 5. GPLITAE
# « ENIARE % SCECT A AR — BB R b IRAT
LTwaZehn, GPilMm™ F7:13 Vim P
M2 GPi EH 2B IMT 29 = & ¢, proximal
tremor I[CERMEZERT.
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3) RETEH (subthalamic area: STa)

BETH (subthalamic nucleus: STN) &R
LEWwE ) KEERLTWAREE v, STaldik
EIRK - HREISERT 5720, GPiFAEULOR)
BaedlbTE#EZ 5N, proximal tremor I2F
B OWETDS P,

4) Centromedian/parafasciculus (CM-PF)

K CM-PF i, STN & OfEERZF->TH
), PD ORERFREIH LTHERRIERSY —F
v Mk 3 MR TR E RS T,

VI. BEER) /N XL

NY X4 (ballism) &3 EEFALZEITHEZD
URPLI|_D XD %, HAVEERVET LS &K
ECBMLWAHEER TH S, EUHHDOADY
A3 EHEE) (chorea) 12742578, N XA EH
LARY 72 EORHEEETH Y, FHHER
DEFERANY AL EEZTIWw. HHIZLIIL
EERFEL, FREEICFEET 5O T hemichorea/
ballism (HCB) LRI L DH 5.

NY XL RBMEREICERT S Z &%
s, BESEH O EEBEIEHTH S Y. HCB I,
STN %7213 STN-GPi &5t Bk D EE (KB F A%
WHEEH S ORBA) 12X ), motor thalamus 7%
Bi#pfl (disinhibition) &5 Z & H3E D FIE X
HEXLTHLEEZLNTVS Y. EELEH
SEIE O RTIREAE A R RGEE) & & BF L7 RERIIS
BT, FIRMW %KMW STN o mEET &,
motor thalamus O @F] 2 MFEHEMALE LTV 5
ZrRERLLY (H4).

MmEREEICHIET 5 HCB I HAERHS <,
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MEHEAN (B, &F1) 28 3. ERIERL TWAEEICIE, ChSDMATLREEELTWS. (ERXT—

JUBAY : mL/100 mL fx#E#E /min)
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YA b =7 L[ U hyperkinetic disorder T& 5
HEOHEH S, BEHBHICER T, EEESD
AD¥4 Vo-complex™ ¥, N ZARBELT:
B¢ GPI7 Zi# Y —7 v P T2 ONEENT
HbrHrE EbISE. LAL, HEREVGTOL
EF Y A3,

%7z DBS o#iiF1dA % <, 7%=H12i3 DBS 3%
otz T AMELHS Y. ORI neuro-
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Td %75, DBS Tl GPi O & EHEE) % 155\ HH
TELRWEEEEINTWA. GPi-DBSIZPD D
choreoballistic dyskinesia 12 &bdTHITHY “,
NYF Y N UROBRERIC S ERASH S 0
2, 7%+ neuro-acanthocytosis 2 13RI TdH - 72
DHEEFITH 2. SRBRININEFETDH 5.

VI. RIEES XX 2TT

MY AF 2 YT (paraxysmal dyskinesias:
PxDs) 3 FNZEBRFEET, FHRRICLoTE
DOF A TIHEEND . B YR P27,
BESER), N XL EOMAEDETHY —EL
. FEEOD OB L LAMON TV A2, JRFEH
bROND. TAHNARPMDs £ RELNL T
MTADPAREPER L ENDDS, BREHED DD
\2t3 % VimDBS”, GPiDBS® 0#fttdidh 2. \»
FTHOUIMBIIHE L2V A b= 7D paroxysmal
non-kinesigenic dyskinesia (PNKD) T&1Y, PxDs
—HNH S B EMEFROFIEIIAHTH 5.

. 3#470-X2X

I+ 20— A (myoclonus) 1%, o X
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bOTHEHOWHIEEICE A IVM Th 5. HER L,
VA b= 7 L ABRICHEDS O ZIGE (non-recipro-
cal contraction) % g2 5%, FFkEA L Y HE
HETHLOVHMTHL. ZORRIEZLETH
5. DAEIEFABRICHEEAT b0 BMES 4
rua—R A LIERDS, EOEMERIZ Lance-Adams
syndrome (LAS) ¥ LTH%& T 5. Frucht &2
1, LASHEFNCB W THRIM LFO R 2
BRHFIFTEL TSI LEZRML, DBSOW
BEZRRLTVS. &L, IA70—-XA-Y
A =7 EHT 5 GPIEE ™ Y B 2\ Vim
Ba A7 DBS OBEIHRNTEY, I+
7 80— X AREIIKBEEE R CEE LT
hrEZoNhD. EEHLDH, LASIIHN L TGPRi-
DBS 4 THITd o 7B 2 B L T 5 .

K. bV IC —PMDs OERMICDOWNT

IVMs 233 A B REMENAR OBHICH 720 T
i¥, PMDs O Bkt 2 A DR S N5 Y. Wil
liams & *© @ 2 W % # 12 X % “documented”
PMDs THhE, HEWESICBHTE 5%, #
AT BT L72d8o T, IVMs DL ERYH
BIRS L OXFIAHBEE 2D, FABESREIC
EERTAZEFLIFLIZTH . BFIULEI T
2 & 5 motor loop & limbic loop @ R IZA#
Wr 9 72 cross talk SFEET A T EAARMENS
2, FAEDIZREEHORESEOVTIIIH
AP Lo TEAINDIITTHS. BEORE
E %S W - BAEBENKRE Y &, PMDs
D—HOBW OB N WY BHEL 2 H 5 Y
A, EHROSSRLESVEIFEINS.
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