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HE. (B8] DIZFEOTT GRS ML FARVIBTAR  (selective posterior rhizotomy, SPR) Bt fitERERe L PSS £
BT, [FiE] UG AE PubMed, Embase. Web of Science. Cochrane K934, CBM. CNKI. J7J5. VIP i1
BT BIAA E SPRIRYT I PERERE A XS BRI SCHAT 25250007, /0 2 S 0F5R SL AT e SR . RS R4y, A
Cochrane 5.1.0 iy KU PPAL T HATAN AR RCTs BT #EATIFAL, ] MINORS 34 nRCTs (7722 i, i /4R M Revman
5384 [ER] HKERD] 4 115 530k, HPh3sr 182955, 02284 F; Laldifik/a 7 TSR AARZEZE T, 30
ik, it 219 FERER R, Hoh SPR A 112 4], =E SPR 41 107 il Z5FEr45 R IR : SPRAIGRERE LS BK). XWiss)
BT, BROCT i, BOCWEAIE . RaTHEM) S mmsGEIt TAE SPR 4 (P<0.05). B, L, KAvissliiyie
R WO MR . MO R R MRS, LURCE AR R e /i, SPR 41 54k SPR A2 R RS EE L (P>
0.05). [44i®] SPR ABMHCE N LB ST URBOCT | BOCTTIZ s #24, SPR A N Gz i X5 1 et S I

XER: B, LhiEh, W, EEEEMHSERIIEAR, R

hESES: R68T XERFREARD: A XEHS: 1005-8478 (2022) 15-1372-05

Selective posterior rhizotomy for cerebral palsy in children: a meta—analysis // WANG Le, XU Lin, LIU Gang, LIU Li, YU Rui—qin,
MA Chao, BAI Hui—zhong, MU Xiao—hong. Dongzhimen Hospital, Beijing University of Traditional Chinese Medicine, Betjing 100700, China.
Abstract: [Objective| To evaluate the efficacy of selective posterior rhizotomy (SPR) in improving lower limb gait and joint kinematics

of cerebral palsy in children by a meta—analysis. [Methods] Literature retrieval was carried out in PubMed, Embase, Web of Science, Co-
chrane Library, CBM, CNKI, Wanfang and VIP electronic databases to search the controlled studies on SPR for cerebral palsy. At least 2 re-
searchers independently screened the literature and extracted data. The quality of the included RCTs was assessed by using the Cochrane
5.1.0, a bias risk assessment tool, and then the methodological quality of nRCTs by using MINORS. Finally, the meta—analysis was conduct-
ed by Revman 5.3 software. [Results] A total of 4 115 articles were retrieved, including 1 829 in English and 2 284 in Chinese. A total of
219 patients with cerebral palsy were included in the meta—analysis after screening, including 112 in the SPR group and 107 in the non—
SPR group. As results of meta—analysis, the SPR improved gait (step length) and joint kinematics, involving knee extension, ankle dorsiflex-
ion, ankle plantar flexion, foot forward angle, which proved significantly better than those of the non—SPR group (P<0.05) . However, there
were no significant differences in step frequency, step speed, hip flexion and extension, hip extension, knee flexion and extension, knee
swing, pelvic inclination and pelvic rotation angle between SPR group and non—SPR group (P>0.05) . [Conclusion] The SPR does improve
gait quality and kinematics parameters of knee and ankle in children with cerebral palsy, which is more obviously in the distal joint of the
lower limb.

Key words: gait, joint kinematics, cerebral palsy, selective posterior rhizotomy, meta—analysis
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YT BRETEAR S

SPR REHGE CP 225, RERIEUES: T H X ik
FEB A R IsshIRE . PAS . RGBT I AL
T XTI SPRIGTT CP UM AL, ZATE
AEFERER T, AR T A BEHLAS IR
%, SCEKEA, PRPORIRECN L — . B XAy
fr. KAzsh, BESHEZ T e LR T
fro BIRREARREAD, RS HE BN, 2
JitE . KEEAPRIEEE 2 Uk .

Pk, EH WA 2 E A SPR AT IREAR G
SRS TN v GRS o TN S NI R P S U]
FMAARDRII T, IS SCARIR AT 2 2500 Hr
DLt — 25 1F Al SPRIAYT CP MEZRGIT R, RHLIR IR
07 B A IE S 2 S

1 BREFE

L1 A SHERR bR

GYAARAE: (1) SPR ¥R I7 il P48 3 90 1) %o 3k
B, B H ATPCEESC; (2) SPR A FARFRE R
SPR 1 ILLL AR <18 %, AN PEBI AN, BA
WO BPERERE s (3) PR TR — 78R R £R RRTE
KM Bait e, A, (4) 4E SPR
R YA T s MR E S EF AT, il
g SPR s 7 X BEA iy SEaE A SPR JRYT; (5) &
PEREINT . KBS BaESEh T
— TG PR

HEBRbRME: (1) VU HEME; (2) SPR
ZH7EAE SPR 4l LAl I, AN 1k SPR — Tl T i i itk 5
(3) S5RBAEATERE | PRI ISE
1.2 KKK

SCHRAS 2 AE LN 5000 e P AT O 5]
2020 4= 8 A 6 H): PubMed. Embase. Web of Sci-
ence, Cochrane 547 | o [ A= ¥ < 27 SCHR 200 14
(CBM) . " EI R4 SC8 % (CNKD 5 5 8l
(Wanfang Database) . 4t % rf SC B 52 3 1) 85 5
(VIP), KM F8aks R 555 A ik m L 51
Jral, POk R OCHER  GRE, R TERERE, arE
FOGE, BEZEVENURE, BEREIEE ML EARVIBIAR ,, e
PEIS MR A 2 VI R, SPR, SDR; % SCHG & 56 4 )

M : cerebral palsy, CP, spastic cerebral palsy, diplegic
cerebral palsy, spastic diplegia, monoplegic cerebral pal-
sy, quadriplegic cerebral palsy, selective posterior rhizoto-
my, SPR, selective dorsal rhizotomy, SDR .

1.3 SCHROFZE . BRI S PG

P WE5E UM ST FEAT SCHR It 3t . SRR IS T
i, WAL, BEIRE = A5 R g, HE3)
IR 2 B i SR H AR ) A0 e S AT
FEARSCSCHR, SRIG RIS, HRARIA S HESRARER
TERAPASCHR . B SEBCELSG A& AR |
WRFEBTRM | il E R . BEFR . THOIE.,
BEDT IR S 45 R da bR A o TS Rt b 4 A0 2y
Pr. Xz, BESH8.

X7 F FEHLXS B 55 (randomized controlled trial,
RCT), KM Cochrane FIHEHEY RCT i far U A T
H. (Cochrane 5.1.0 Mt A ) Xt 44 A B 58 #E 47 it 4 1
fr, WA WA EAE: (1) BENLURSIAERG (2) ZRCks
i (3) X2 WA GG (4) XS5 RITA,
HMH; (5) iRBIEATER; (6) HEHEIEMRE S,
A (7)) oAl g fy o B IRKUES PE AL B S “high”
“low” “unclear” 3 P8,

XFFAEBEHLXS B EE  (non—randomized control tri-
al, nRCT) , SR HHARBEHLA IBESET7 A48 2L (meth-
odological index for non—randomized studies, MINORS)
PEBT TR R X N ABEFE AT O . e f 12
BT H BR300 0 ORI ) L 1 (E4REEA
Feor) 52 (O HAEom) ;s X BWFE Ry i i o)
N 2458, 0~8 SR ANE, 9~16 733 /n AR
H, 17-24 FORE T,

L4 GEitE0rik

K H Review Manager 5.3 F {72520 07 1T
R, G5RAEEE (odds ratio, OR)  AHXS fE kS
JE (relative risk, RR) 7~ ; THRETORE, 455 R A
B (Weighted mean difference, WMD) AR iELL
%02 (standardized mean difference, SMD) Frn, &
{£IX 8] (confidence interval, CI) Lk 95%F/~. Y4 P=
0%}, N IGET= e bk, R I E Ow A
B 24 0%<P<50% , AR SFBUEARRE, &
ZERI TR ST A T REALSOW BB S PR s 24 r=
50%I}, WA GETT=A5 bk 2, SR BEEHLEON AR
RIE IR, T ekl R IR, JF ot 7
Oy A BB S0 B . SPR 4H 53k SPR 4 EAT LK,
P<0.05 HZEFAGI AR
2 5 R
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2.1 SCHRKT RS

KR E 4 115 FE5cwk, Hrpgisc 18294,
3 2 284 F o Endnote 5l bk 8 & SCHK I 4% 2 113
T, DAL H RN EL, MHBRTJCC SOk, 4 23 R OC
BRI ST LR O s PRSI 2 SCHEBR AT B A

PRUEMISCHR, BN T R SCIRIEA T 25401, 35928
YeSCICHR . 7 e SCHRIL AT 219 Bk PENER L2, H
W SPR 2l (trial group, T) 112 f4i], HE SPR 2H 107 44
(control group, C) o N AT FEAIE N FE 1.

R1 MNFRERFFE

Ve B AFAY EP S WFoE R T/C F (%) T i T/C SRS EiE 7
Abel 2005 " e TSP 8 10/10 8.5/7.2 SPR+PT PT 9~12 4~ A ©F)
Engsberg 2006 ESH| HBE TR A 31/37 9.0/9.7 SPR+PT PT 204~ A 06
Graubert 2000 ! B RCT 18/11 6.5/7.4 SPR+PT PT 124H ©F)
Macwilliams 2011 ™! B [ g %o R 8/9 15.3/14.8 SPR N-0 16 ™~ H @®
Munger 2017 '** EH (1 st 1 %o HEE 13/8 4.7/6.1 SPR N-SPR 13 4¢ O®)
Wong 2005 ''° MEAE X 20/20 5.4/5.0 SPR PT 20 1~H @®
Wright 1998 7 YN RCT 12/12 4.8/4.9 SPR+PT/OT PT/OT 121H )

H: T=SPR 41, C=3E SPR41; RCT=REHLMIRRE, SPR=EEEMEMZISRYIMIA, PI=WHL4Y7, N-0=JEFAJEY7. N-SPR=3JE SPR, OT=

TebifyTs OBEST, QXTEIHSH, OBFESH

2.2 AAASCHRE RPN

L2 T RCT PATT, e e “BEHLIEC”, H
IR T, (B ATEHE) o 2 DFFE R
B OGRS, R¥ERTECkR (KSEAERE) . Frf
WFSEA R RN | PR I 0 LA S A XU AN T
(RBEANTEAE ) o 35 5 T nRCT GHASMHT, Jridisf it
PR SRR R 2 ARG R AR I, 3 UA R U,

TR Ao
2.3 EROER
23.1 AEMER

GIFAE R R SPR G B A A P AR B
FIEGEDETHE SPR, XT840 . LS AT
HIFEE R 2,

R2 SESMEHER

Bzt WFFEEL AR (T/C) S RN AR HIFLER
BN 5 89/89 P=42% BEHL SMD=0.59, 95% CI (0.17, 1.01), P=0.006
A 4 77177 I=55% RitiAIL WMD=2.70, 95% CI (-9.87, 15.27), P=0.67
R 6 97/98 r=35% RifiAIL SMD=0.11, 95% CI (-0.25, 0.48), P=0.54
232 X X T AR . WIS L RO /A

SPR X G B s # S B P IR TR . BROCTT 7Y 13, DL RCE R AR B f . SPR A 54k
Ja | BRIOCTY B MR A R EGE R A8 T SPR, SPR S Gi i FE L, BIFARILE 3.

x3 XTIEHFESHEHER

Bzt THFTEL A (T/C) ST RN HIFAR
Y e /i 2 39/46 P=65% Rt L WMD=6.03, 95% CI (-1.58, 13.64), P=0.12
T R 2 28/21 IP=28% Bt HIL WMD=-4.75, 95% CI (-10.52, 1.02), P=0.11
JHES it A 2 39/46 I'=65% BitiAIL WMD=10.91, 95% CI (-1.21, 23.02), P=0.08
JRESGTS e 2 28/21 =0% [ 5 WMD=-8.88, 95% CI (-16.13, -1.62), P=0.02
Ja A3 2 31719 r=0% Ei WMD=2.45, 95% CI (-1.03, 5.93), P=0.17
BROCTTH 3 41/29 P=25% Rt L WMD=5.70, 95% CI (1.85, 9.55), P=0.004
EROCTT 1 2 23/18 P=0% [ WMD=14.95, 95% CI (10.76, 19.10), P<0.001
JEHTHEA 2 47/47 P=0% EilE WMD=-9.65, 95% CI (-15.65, -3.66), P=0.002
AR 3 57/57 P=71% RifiAIL WMD=0.03, 95% CI (-3.59, 3.66), P=0.99
B RER f 2 39/46 F=0% i WMD=-1.53, 95% CI (-4.03, 0.98), P=0.23
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Romei 55 2 [UHF5E R SPR RAj. RJF 2 4F.
RJG 5 AEVA R ARG 10 4E L 148 808 g f S 50
fb, 1€ SPR J5 2 A1 S 4R, X HBLX W iZah
WEE MG, JETE 10 AE BT P AR RF SR . SPR
Jer B AT A B2 E A T ks, X SPR
X R o (BPFESCTT FIEBRSCTY) s KT
Ui CEHAREECTY ), X SR E I 4 R 2
AL . O Sullivan 55 " 4238 T SPR 5| & BT JE
i, BOCTEE  RATHE A AROCT JE Mg,
TEEATFARTHEN T, XS 2 S G
A, Mcfall 55 " () =40 S5 o, CP L
KATIBEEE B E NG, MO R s Ly, Mk
R s 1 7 i T et P UL = 3 e S e
AR B Z /NI B3

ARREEHESHAFELL R JRBRYE: (1) g9A TS
WA, —LghRfebrrE AR I B RN (2) #53C
BV HEFRA L, ¢ ®as” KB, H0s A AR
GG, AT ER o s AR T AR E S
B, FIRefAfE—amMfy; (3) 9 SPR ARiGYT I
G — M EIRY TR LR, TR BB 4 %
HAAEFARIGIT s (4) G9ASCHR A 2 TRt AL IS
RS 5 WEAEREHLG ORISR, T REAFAE—E ik
RS

i kB LB Y A0 S TR AR SPR S 0 MGE
JEHIEXT e S Hoh B Kt E , XE S A0 4
[P R e e P I AV 2 i B SR TR |
SESHEER R, SPR I & T A MGE K T T 5
THo

S 30k

[1]  Christine C, Dolk H, Platt MJ, et al. Recommendations from the
SCPE collaborative group for defining and classifying cerebral pal-
sy [J]. Dev Med Child Neurol Suppl, 2007, 109 (1) : 35-38.

[2]  Sadowska M, Sarecka—hujar B, Kopyta 1. Cerebral palsy: current
opinions on definition, epidemiology, risk factors, classification
and treatment options [J] . Neuropsychiatr Dis Treat, 2020, 16 :
1505-1518.

[3]  Oskoui M, Coutinho F, Dykeman J, et al. An update on the preva-
lence of cerebral palsy: a systematic review and meta—analysis [J] .

Dev Med Child Neuro, 2013, 55 (6) : 509-519.

1375



5304 55 151
202248 H

T EBTESR RS
Orthopedic Journal of China

Vol.30,No.15
Aug.2022

(4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

Enslin JMN, Langerak NG, Fieggen AG. The evolution of selective
dorsal rhizotomy for the management of spasticity [J] . Neurothera-
peutics, 2019, 16 (1) : 3-8.

Park TS, Dobbs MB, Cho J. Evidence supporting selective dorsal
rhizotomy for treatment of spastic cerebral palsy [J] . Cureus, 2018,
10 (10) : €3466.

RRIGELL, A 2 R PR AN R T 3R ()]
BN AR, 2020, 28 (1) : 77-81.

Ates F, Brandenburg JE, Kaufman KR. Effects of selective dorsal
rhizotomy on ankle joint function in patients with cerebral palsy
[J]. Front Pediatr, 2020, 8 (1) : 75.

Rumberg F, Bakir MS, Taylor WR, et al. The effects of selective
dorsal rhizotomy on balance and symmetry of gait in children with
cerebral palsy [J] . PLoS One, 2016, 11 (4) : €0152930.

Summers J, Coker B, Eddy S, et al. Selective dorsal rhizotomy in
ambulant children with cerebral palsy: an observational cohort
study [J] . Lancet Child Adolesc Health, 2019, 3 (7) : 455-462.
Mclaughlin J, Bjornson K, Temkin N, et al. Selective dorsal rhizoto-
my: meta—analysis of three randomized controlled trials [J] . Dev
Med Child Neurol, 2002, 44 (1) : 17-25.

Abel MF, Damiano DL, Gilgannon M, et al. Biomechanical chang-
es in gait following selective dorsal rhizotomy [J] . J Neurosurg,
2005, 102 (2 Suppl) : 157-162.

Engsberg JR, Ross SA, Collins D R, et al. Effect of selective dorsal
rhizotomy in the treatment of children with cerebral palsy [J] . J
Neurosurg, 2006, 105 (1 Suppl) : 8-15.

Graubert C, Song KM, Mclaughlin JF, et al. Changes in gait at 1
year post—selective dorsal rhizotomy: results of a prospective ran-
domized study [J] . J Pediatr Orthop, 2000, 20 (4) : 496-500.
Macwilliams BA, Johnson BA, Shuckra AL, et al. Functional de-
cline in children undergoing selective dorsal rhizotomy after age

10 [J]. Dev Med Child Neurol, 2011, 53 (8) : 717-723.

1376

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Munger ME, Aldahondo N, Krach LE, et al. Long—term outcomes
after selective dorsal rhizotomy: a retrospective matched cohort
study [J]. Dev Med Child Neurol, 2017, 59 (11) : 1196-1203.
Wong AM, Pei YC, Lui TN, et al. Comparison between botulinum
toxin type a injection and selective posterior rhizotomy in improv-
ing gait performance in children with cerebral palsy [J] . J Neuro-
surg, 2005, 102 (4 Suppl) : 385-389.
Wright FV, Sheil EMH, Drake JM, et al. Evaluation of selective
dorsal rhizotomy for the reduction of spasticity in cerebral palsy: a
randomized controlled trial [J] . Develop Med Child Neurol, 1998,
40 (4) : 239-247.
O°Sullivan R, Leonard J, Quinn A, et al. The short—term effects of
selective dorsal rhizotomy on gait compared to matched cerebral
palsy control groups [J] . PLoS One, 2019, 14 (7) : €0220119.
Mecfall J, Stewart C, Kidgell V, et al. Changes in gait which occur
before and during the adolescent growth spurt in children treated
by selective dorsal rhizotomy [J] . Gait Posture, 2015, 42 (3) : 317—
322.
Langerak NG, Tam N, Vaughan CL, et al. Gait status 17~26 years
after selective dorsal rhizotomy [J] . Gait Posture, 2012, 35 (2) :
244-249.
Oudenhoven LM, Van derkrogt MM, Romei M, et al. Factors associ-
ated with long—term improvement of gait after selective dorsal rhi-
zotomy [J] . Arch Phys Med Rehabil, 2019, 100 (3) : 474-480.
Romei M, Oudenhoven LM, Van schie PEM, et al. Evolution of gait
in adolescents and young adults with spastic diplegia after selec-
tive dorsal rhizotomy in childhood: a 10 year follow—up study [J] .
Gait Posture, 2018, 64 (1) : 108-113.
(ks :2021-08-11 f£[11:2022-04-08)
(R PFE 5 AL 2 5t9)
(Ao T )



