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e R R A L CP B E 1 %A B T REARIE YL A
;1 DBS Z2 B Bt FAR TR, H AR R B 44 14 XU BT 7
TR, FEULES 5T, S BT A S 1085 1 1 T 4t
AR B A DBS - AR P A B SR H Y . A BFoE 4R
H7E GPi MRE A Z 4~ H e, BT LUSRAL IR TSGR, EOR &3 n
FERAE, LA RIS nIBE N CP &4 DBS $ B HLA G anfaf
il A TR S A g 1) o

7 NG

TELIYNIAYT TR RN R A 2 /15 5L, DBS
TCEE R CP B3 AR MR 7 i A i T 25 SR 0 S ok
A= B2 A A6 bR e A 15 1) R 3 E 1T DBS IR YT #
ERMERS, CP#E ) GPi-DBS U 22 4K (BFMDRS
B NPEAr 1%—50%) , AT RE I T R GEWFo0 5 1 R B L 5
FORPEAR A 22 5197 TR PPAR 4 7 i (B R) LK g A
PEEERERE | RO A v AR P FIANTE S A IS S B T T R
FEZE SRS v rp 7 FEAR RS, A Y kR 52 25 T DBS
R, B0 Lk ) RS R LA e HU2: 5 %) DBS T
T RN . B4R DBS 0] IRYT IRA T E A B ) R
) CP B IR ILEK S R RE R, {H2 14 0 e S 15
TR T2 s, G2 A sl 4P L 0, (EORT]
75 1A DBS 1558 J& 2 fift CP £8 & LK 1 B A% 19 45 R0R I7
¥ BHHTRZEME /MEAR AERUE 1R, GPi B H
PR MR EIR 22 R R (BB & R R | 2597697 19728 1) i



FHALGES 1L 20014 55365 4]

EAIARTE R, 56T DBS JE YIBEIK KE 842 sh 4 AE AT A0 iR
JEE R PR A R AT R A A B R @ (R B AR D | b
KT IZNBE BRI S RESE R A > M0k Z 50t
TG ] 6—12 4~ H |, A BF 58 IA S CP 3 Bk
FERAJG 29 1.7 FAFaE X FH Z 00 56 T B E BT 1 AR5k
B B TR] ) 4 4 AT BB JC kAR AR OC T R IR T RUR 1 2K
P PR K TR (5—10 48 ) FRE IS IS HE HE S 10
R AP IR BT 2 oo anE TR, ARG inXt DBS ¥/ 77 CP
BAVICER T i, 0 A FISS R R R . AR 76 i R
TS, DU H H AR T S RE AR T I, > RS E
i 7710, YT B8 5 A A 5 AR AL AR T, DR
B AR ARfb RS Wt i sh %A . 7E DBS A
W AE WU AR T RE , I 25 B U AR AR 4 A B2 VA IS A
B T8 10 7RO, AR S AL B 500 14 1
P, A E SRR SR, T T AR A IR S5 45
S0, TEEAENE T BT B BRI 5 2 DBS 4
(ZEVR A [ RS S B AU, Qe m i 5 sui/r i
R AR GRS S BTN RO T A A 17k
BRI SERIRY, I HLAT S e i R R
= ,1E GPi-DBS R J5 , )R 45 DBS 1A Y7 CP 3 1y XU i 32 7
FE ARG PR ST A UEHE , S0 XU R rTHes2 1. BRI, DA
PR A BE 7 DR HP 7 22 1) SR SR8 2 1 B 2R A
[H Sh A TE4 75 25 #b.3 H DBS ¥4 77 CP BURUR A IR YT IR &
PEAILBK F7 BRI RIERE"

S 3k

(1] ZFWEHE, FEAK, DNHE, . o [ vk e e e 2 45
(2015): 55 —FB 4 [I]. P eI B AL B 2% 44 7k, 2015, 30(7):747—
754.

(2] Hmet, SR, Z28H, . i A /N LI e
AT AR AR LRHIG R 22, 2018, 33(5):378—
383.

[3] Monbaliu E, Himmelmann K, Lin JP, et al. Clinical pre-
sentation and management of dyskinetic cerebral palsy[J].
Lancet Neurol, 2017, 16:741—749.

[4] Himmelmann K, Horber V, De La Cruz J, et al. MRI
classification system (MRICS) for children with cerebral pal-
sy: development, reliability, and recommendations[J]. Dev
Med Child Neurol, 2017, 59(1):57—64.

[5] Koy A, Timmermann L. Deep brain stimulation in cerebral
palsy: challenges and opportunities[J]. Eur J Paediatr Neu-
rol, 2017, 21(1):118—121.

[6] Lin JP, Lumsden DE, Gimeno H, et al. The impact and
prognosis for dystonia in childhood including dystonic cere-
bral palsy: a clinical and demographic tertiary cohort study
[J]. J Neurol Neurosurg Psychiatry, 2014, 85(11):1239—
1244.

[71 Eggink H, Kremer D, Brouwer OF, et al. Spasticity, dys-

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

kinesia and ataxia in cerebral palsy: Are we sure we can
differentiate them?[J]. 2017, 21:
703—706.

Himmelmann K, McManus V, Hagberg G, et al. Dyskinet-

Eur J Paediatr Neurol,

ic cerebral palsyin Europe: trends in prevalence and severity
[J]. Arch Dis Child, 2009, 94:921—926.

Ughratdar I, Samuel M, Ashkan K. Technological advances
in deep brain stimulation[J]. J Parkinsons Dis, 2015, 5(3):
483—496.

Hom A, Reich M, Vorwerk J,
dicts deep brain stimulation outcome in parkinson disease
[J]. Ann Neurol, 2017, 82(1):67—78.

Li MCH, Cook MIJ. Deep brain stimulation for drug-resis-
tant epilepsy[J]. Epilepsia, 2018, 59(2):273—290.

Xu DS, Ponce FA. Deep brain stimulation for Alzheimer’s
Disease[J]. Curr Alzheimer Res, 2017, 14(4):356—361.
Martinez- Ramirez D, Jimenez-Shahed J, Leckman JF, et

et al. Connectivity pre-

al. Efficacy and safety of deep brain stimulation in to-
urette syndrome: the international tourette syndrome deep
brain stimulation public database and registry[J]. JAMA
Neurol, 2018, 75(3):353—359.

McClelland VM, Fialho D, Flexney-Briscoe D, et al. So-
matosensory evoked potentials and central motor conduc-
tion times in children with dystonia and their correlation
with outcomes from deep brain stimulation of the globus
pallidus internus[J]. Clin Neurophysiol, 2018, 129(2):473—
486.

Pauls KAM, Krauss JK, Kiampfer CE, et al. Causes of
failure of pallidal deep brain stimulation in cases with pre-
operative diagnosis of isolated dystonia[J]. Parkinsonism
Relat Disord, 2017, 43:38—48.
Tustin K, Elze MC, Lumsden DE,

function outcomes

et al. Gross motor

following deep brain stimulation for
childhood-onset dystonia: a descriptive report[J]. Eur J Pae-
diatr Neurol, 2019, 23(3):473—483.

Wang TR, Moosa S, Dallapiazza RF, et al. Deep brain
stimulation for the treatment of drug addiction[J]. Neuro-
surg Focus, 2018, 45(2):E11.

Tsering D, Tochen L, Lavenstein B, et al. Considerations
in deep brain stimulation (DBS) for pediatric secondary dys-
tonia[J]. Childs Nerv Syst, 2017, 33(4): 631—637.

Wolf ME, Blahak C, Saryyeva A, et al. Deep brain stim-
ulation for dystonia- choreoathetosis in cerebral palsy: palli-
dal versus thalamic stimulation[J]. Parkinsonism Relat Dis-
ord, 2019, 63:209—212.

Herrington TM, Cheng JJ, Eskandar EN. Mechanisms of
deep brain 2016, 115(1):
19—38.

Ni Z, Kim SJ, Phielipp N, et al. Pallidal deep brain stim-
ulation modulates cortical excitability and plasticity[J]. Ann
Neurol, 2018, 83(2):352—362.

Al- Fatly B. Coherence: a unifying mechanism of deep

brain stimulation[J]. J Neurophysiol, 2019, 121(1):1—3.

stimulation[J]. J Neurophysiol,

www.rehabi.com.cn 497



Chinese Journal of Rehabilitation Medicine, Apr. 2021, Vol. 36, No.4

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(311

[32]

[33]

[34]

[35]

[36]

498

Elkaim LM, Alotaibi NM, Sigal A,
stimulation for pediatric dystonia: a meta-analysis with indi-
vidual participant data[J]. Dev Med Child Neurol, 2019, 61
(1):49—56.

Marks WA, Honeycutt J, Acosta F Jr, et al. Dystonia
due to cerebral palsy responds to deep brain stimulation of
the globus pallidus internus[J]. Mov Disord, 2011, 26(9):
1748—1751.

Romito LM, Zorzi G, Marras CE, et al. Pallidal stimula-
tion for acquired dystonia due to cerebral palsy: beyond 5
years[J]. Eur J Neurol, 2015, 22(3):426—=¢32.

Park HR, Lee JM, Ehm G, et al. Long-term clinical out-
come of internal globus pallidus deep brain stimulation for
dystonia[J]. PloS one, 2016, 11(1):e0146644.

Moro E, LeReun C, Krauss JK, et al. Efficacy of palli-
dal stimulation in isolated dystonia: a systematic review
and meta-analysis[J]. Eur J Neurol, 2017, 24(4):552—560.
Lin JP, Kaminska M, Perides S, et al. Bilateral globus
pallidus internus deep brain stimulation for dyskinetic cere-

et al. Deep brain

bral palsy supports success of cochlear implantation in a 5-
year old ex-24 week preterm twin with absent cerebellar
hemispheres[J]. Eur J Paediatr Neurol, 2017, 21(1):202—
213.

Volkmann J, Wolters A, Kupsch A, et al. Pallidal deep
brain stimulation in patients with primary generalised or
segmental dystonia: 5-year follow-up of a randomised trial
[J]. Lancet Neurol, 2012, 11(12):1029—1038.

Cif L. Deep brain stimulation in dystonic cerebral palsy:
for whom and for what?[J]. Eur J Neurol, 2015, 22(3):
423—425.

Merola A, Fasano A. Deep brain stimulation in cerebral
palsy: time for dynamism in a static encephalopathy[J].
Eur J Paediatr Neurol, 2018, 22(2):221—222.

Himmelmann K, Uvebrant P. Function and neuroimaging
in cerebral palsy: a population- based study[J]. Dev Med
Child Neurol, 2011, 53(6):516—521.

Vidailhet M, Yelnik J, Lagrange C, et al. Bilateral palli-
dal deep brain stimulation for the treatment of patients
with dystonia- choreoathetosis cerebral palsy: a prospective
pilot study[J]. Lancet Neurol, 2009, 8(8):709—717.

Owen T, Adegboye D, Gimeno H, et al. Stable cognitive
functioning with improved perceptual reasoning in children
with dyskinetic cerebral palsy and other secondary dystoni-
as after deep brain stimulation[J]. Eur J Paediatr Neurol,
2017, 21(1):193—201.

Pauls KAM, Brockelmann PJ, Hammesfahr S, et al. Dys-
arthria in pallidal deep brain stimulation in dystonia de-
pends on the posterior location of active electrode contacts:
a pilot study[J]. Parkinsonism Relat Disord, 2018, 47:71—
75.

Rusz J, Tykalova T, Fecikova A, et al. Dualistic effect
of pallidal deep brain stimulation on motor speech disor-
ders in dystonia[J]. Brain Stimul, 2018, 11(4):896—903.

www.rehabi.com.cn

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[43]

[46]

[47]

[48]

[49]

[50]

Reich MM, Hormn A, Lange F, et al. Probabilistic map-
ping of the antidystonic effect of pallidal neurostimulation:
a multicentre imaging study[J]. Brain, 2019, 142(5):1386—
1398.

Gimeno H, Tustin K, Selway R, et al. Beyond the burke-
fahn- marsden dystonia rating scale: deep brain stimulation
in childhood secondary dystonia[J]. Eur J Paediatr Neurol,
2012, 16(5):501—508.

Gimeno H, Tustin K, Lumsden D,

functional goal outcomes using the Canadian Occupational

et al. Evaluation of
Performance Measure (COPM) following deep brain stimula-
tion (DBS) in childhood dystonia[J]. Eur J Paediatr Neu-
rol, 2014, 18:308—316.

Kim JP, Chang WS, Chang JW. Treatment of secondary
dystonia with a combined stereotactic procedure: long-term
surgical outcomes[J]. Acta Neurochir (Wien), 2011, 153:
2319—2327.

Barry MJ, Van Swearingen JM, Albright AL. Reliability
and responsiveness of the Barry-Albright Dystonia Scale[J].
Dev Med Child Neurol, 1999, 41(6):404—411.

Monbaliu E, Ortibus E, Prinzie P, et al. Can the dyskine-
sia impairment scale be used by inexperienced raters? A re-
liability study[J]. Eur J Paediatr Neurol,2013,17:238—247.
Koy A, Weinsheimer M, Pauls KA, et al. German regis-
try of paediatric deep brain stimulation in patients with
childhood- onset dystonia (GEPESTIM) [J]. Eur J Paediatr
Neurol, 2017, 21(1):136—146.

Sillay KA, Larson PS,
hardware- related infections: incidence andmanagement in a
large series[J]. Neurosurgery, 2008, 62(2):360—366.

Johans SJ, Swong KN, Hofler RC, et al. A stepwise ap-
proach: decreasing infection in deep brain stimulation for
childhood dystonic palsy[J]. J Child Neurol,
2017, 32(10):871—875.

Cif L, Gonzalez-Martinez V, Vasques X, et al. Staged im-

Starr PA. Deep brain stimulator

cerebral

plantation of multiple electrodes in the internal globus palli-

dus in the treatment of primary generalized dystonia[J]. J
Neurosurg, 2012, 116(5):1144—1152.

Elia AE, Bagella CF, Ferré¢ F, et al. Deep brain stimula-
tion for dystonia due to cerebral palsy: a review[J]. Eur J
Paediatr Neurol, 2018, 22(2):308—315.

Fehlings D, Brown L, Harvey A, et al. Pharmacological
and neurosurgical interventions for managing dystonia in ce-
rebral palsy: a systematic review[J]. Dev Med Child Neu-
rol, 2018, 60(4):356—366.

McClelland V, Rey HG, Lumsden DE. Differences in glo-
bus pallidus neuronal intraoperative microelectrode firing
rates and patterns relate to different disease biology in chil-
dren with dystonia [J].
2016, 87(9):958—967.
Bally JF, Rohani M, Ruiz-Lopez M, et al. Patient-adjust-
ed deep-brain stimulation programming is time saving in

dystonia patients[J]. J Neurol, 2019, 266(10): 2423—2429.

J Neurol Neurosurg Psychiatry,





