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Abstract: Objective To systematically evaluate the effects of various rehabilitation therapies, including
hydrotherapy, rehabilitation robot, core stability training (CST), whole-body vibration training ( WBV), repetitive
transcranial magnetic stimulation (rTMS), sling exercise training (SET), task-oriented training (TOT) and virtual reality
(VR), on motor dysfunction in children with spastic cerebral palsy, so as to provide a reference for the scientific selection of
rehabilitation programs for children. Methods Randomized controlled trials (RCTs) of the 8 rehabilitation therapies in
the treatment of motor dysfunction in children with spastic cerebral palsy were searched from various databases, including
PubMed, The Cochrane Library, Web of Science, EmBase, CNKI, CBM, VIP, and WanFang Database, from database
inception to December 2022. Two researchers independently conducted literature screening, data extraction, and literature
quality evaluation. Network Meta-analysis was performed using ADDIS 1. 16. 6 software, and Stata 16. 0 software was used
for graphic representation. Results A total of 43 RCTs involving 2 722 children with spastic cerebral palsy were included
in the analysis. The results of the network Meta-analysis indicated that WBV had the most significant effect in improving
the GMFM-88 score (MD=18.56, 95%CI: 34.91 - 2. 45, P<C0.05). Rehabilitation robot had the most significant effect
in improving dimensions D (MD=6. 30, 95%CI; 8. 44 - 4. 41, P<C0.05) and E (MD=10.03, 95%CI; 15.03 - 4. 84, P<C
0. 05) of the GMFM-88 score. Additionally, hydrotherapy showed the most significant effect in improving the BBS score
(MD=11. 24, 95%CI; 22.26 - 0. 20, P<C0.05). Conclusions For children with spastic cerebral palsy, WBV is the most
effective rehabilitation therapy to improve gross motor function, rehabilitation robot is the most effective therapy for

improving standing and walking function, and hydrotherapy is the most effective therapy for improving balance.
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Tab. 1 Literature retrieval strategy in PubMed

e KRNA

#1 "cerebral palsy"[ MeSH Terms ]
"CP"[ Title/ Abstract ] OR "congenital cerebral palsy"[ Title/ Abstract] OR "little disease"[ Title/ Abstract] OR "little's dis-

4o ease"[ Title/ Abstract] OR "monoplegic cerebral palsy"[ Title/Abstract] OR "quadriplegic infantile cerebral palsy"[ Title/ Ab-
stract] OR "spastic cerebral palsy"[ Title/ Abstract ] OR "spastic diplegia"[ Title/ Abstract] OR "spastic diplegias"[ Title/Ab-
stract ]

#3 #1 OR #2

"halliwick therapy"[ Title/ Abstract] OR "hydrotherapy"[ Title/ Abstract] OR "water exercise therapy"[ Title/Abstract] OR "
pool therapy"[ Title/ Abstract] OR "robot"[ Title/Abstract ] OR "rehabilitation robot"[ Title/Abstract] OR "core stability
training"[ Title/ Abstract] OR "core balance" [ Title/Abstract] OR "whole-body vibration"[ Title/Abstract] OR "vibration
H4 training"[ Title/ Abstract ] OR "repetitive transcranial magnetic stimulation"[ Title/ Abstract] OR "transcranial magnetic stim-
ulation"[ Title/ Abstract] OR "sling exercise"[ Title/ Abstract] OR "suspension exercise training"[ Title/ Abstract] OR "sling
exercise training"[ Title/Abstract] OR "task-oriented training"[ Title/Abstract] OR "virtual reality"[ Title/Abstract] OR "
educational virtual realities"[ Title/ Abstract] OR "video game"[ Title/Abstract] OR "virtual environment"[ Title/ Abstract ]

"randomized controlled trial"[ Publication Type] OR "controlled clinical trial" [ Publication Type] OR "randomly"[ Title/Ab-

#5

26 #3 AND #4 AND #5

stract] OR "randomized"[ Title/Abstract] OR "trial"[ Title/Abstract |
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Fig. 1 Flowchart of the literature selection
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22.68~9.44, P<<0.05) ,WBV(MD=18.56, 95%CI:
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21. 66, P<<0.05) , HRME LK ZE R TG I E X
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Tab. 2 General characteristic of included studies
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4y A5 ( {’f;ﬁj‘z) ) CT/O) T Tf f,’;‘f FHEW 4
4% 20147 10/10 (3.9~10.8)%/(3.3~10. 2) % CRT CRT+CST 6 34 H 20
ke R 2019080 52/51 (4.8840.21)% /(4.8140.26) % CRT CRT+CST / 21 A [0]0)
Ik IE ik 2021097 44/44 (5.02+1.13)% /(5. 17+1. 200 % CRT CRT+CST / 41 A O®
kit 20120100 30/30 (39.5+21.2) A /40.2+22.3) A CRT CRT+CST 5 3 A (Ql®)
MEHE 2016011 30/30  (31.32427.72) 4 /(33.74+26.32) A CRT CRT+CST 5 6 ™A ©)
FH 21 %% 2019012 43/43 (3.434+0.44)% /(3. 45+0.48) % CRT CRT+CST / 31 A ©)
W 20190131 50/50 (5.440.6)% /(5.540. D% CRT CRTH+CST 5 18 J ©)
B3 2018014 43/43 (22.4+8.7)7/(22.9+8.5) A CRT CRT+ Hydrotherapy 5 34A D
43 2022015) 55/55 (4.26740.82)% /(4.1940.33) % CRT CRT-+ Hydrotherapy / 34 A 0l06)
AR HE 2014L16] 40/40 (1.2241.35)% /(1. 36+1.3) % CRT CRT+ Hydrotherapy 5~6 31 A )
A 20200171 41/41 (5.424+1.03) % /(5.53+1. 1D % CRT CRT-+Robot 5 31MA @
e 2016018 15/15 8~72/H/8~T724H CRT CRT+Robot 5 34NH ®
oy g g 2021010 15/15 (8.27+2.74) % /(9.824+2.68) % CRT CRT+Robot 5 8 J& 0l®)
A ER I 201820 55/55 (5.42+1.57)% /(5. 13+ 1. 1D % CRT CRT+Robot 5 8 J& Q®
Bt 2017021 47/47 3~10 %/2.6~10 % CRT CRT+ Robot / 3N Q0O
T AR B 2022022 45/44 (3.48+1.25)% /(3. 47+ 1.20) % CRT CRT+SET 5 6 ™A Q®
=R IR 2020028 30/30 (70.8423.5) 1 /(71.3+22.3)H CRT CRT+SET 6 3AH Q®
BE DL 01 2017024 20/20 (5.0040.79)% /(5. 00+1.32) % CRT CRT+SET / 34 H [0]0)
4 [ % 202002%) 30/30 (40.2419.3) 7 /(39.64+18.5) J CRT CRT+SET / 3NN Q00
AR EE 20200260 38/38 (5.4141.40)% /(5.3641.36) % CRT CRT+SET 5 3 A 20
Ak Fi#] 2021027 30/30 (4.1741.05) % /(4. 5340.90) % CRT CRT+SET 5 6 1MH OO
T 7 2018L28) 47/45 (46+10) 7 /46100 H CRT CRT+SET 5 64~ @00
Bk4rEE 2021029 48/47 (5.20+1.06) % /(5. 15+1.02) % CRT CRT+TOT 5 3MA 20
Bk FH 2014030 25/25 3~12 % /2~12 % CRT CRT+TOT 5 34 H )
A5 £ 2015031) 30/30 3~9 % /3~8 % CRT CRT+TOT 5 31 A QO]
Pe i 201632 20/20 (5.942. DWW /(5. 7£2.3)% CRT CRT+TOT 5 31 A (0l®)
Sah AK 201933] 22/22 (9.3242. 9D % /(8E 1D % CRT CRT+TOT 6 6 J& )
FIEWK 202204 30/30  (43.07411.23) A4 /(41.57%+11.26) 4 CRT+TOT CRT-+ Hydrotherapy 5 12 |8 O®
fEHL 2016095] 19/16 (56.534-9.67) 7 /(53.88+13.58) A CRT CRT+ VR 5 3TN Q00
Tl A 202006 21/22 (7.42+2.39D% /(7.21+2.16) % CRT CRT+ VR 5 31 A [0]0)
¥ EE 2019057 23/22  (55.53E14.73) A /(54.85+13.40) A CRT CRT+ VR 5 31 A @
B i 2015038] 34/33  (36.03£13.11) 1 /(36.64+18.14) A CRT CRT+ VR 5 31 A ©)
%t 2019039 24/25  (39.71410.96) H /(36.48+10.45) H CRT CRT+ VR 5 3 ®
Jha KK 2021401 19/19 (8.94+1.92)% /(8. 724+1.68) % CRT CRT+ VR 4 6 J& D
230 2018041 15/15 (4.944.5)% /(5. 24H4. )% CRT CRT+WBV 5 8 J& @
Je st 2021042 20/20 (4.55+1.23)% /(4. 80+1.00) % CRT CRT+WBV 5 12 J8 Ql®)
FCH 20170430 38/37 (21.246.4) 7 /(20.9+7.6) A CRT CRT+WBV 5 12 4 O®
Fr A 2019044 28/28 (47.14+8. O /(48.7+8. H A CRT CRT+WBV 5 12 A Q®
Ibrahim MM 2014145)  15/15 (9.63+1.4D % CRT CRT+WBV 3 31 A Ql®)
B A 2015046 20/20 (7.0041.59) % /(6. 9841.56) % CRT CRT+rTMS 5 | 0l®)
e 2017047 27/27 (2.940. 9% /(3.240.6)% CRT CRT+rTMS / 4 8 ©)
ZEFi 61 2015048] 38/37 (3.25+1.78) % CRT CRT+rTMS / 3AMH S OO0
7k 2020040] 40/40 (4.5+£0.8)% /(4. 4+1.0) % CRT CRT+rTMS 10 3MH ©)

W T 35020 s C X BRAH ; CRT # ML & 145 CST k.0 PE Il 45 s Hydrotherapy 7K 97 s Robot JEE HL#% A SET B il 25 TOT 41 55 F: 1)
PN VR IS s WBY 4 SR S| 25 5 ' TMS T 5 28 1 i ) 34 s O A K2 3 2 RE T it % -88 (GMFM-88) ; @ GMFM-88 D [X ; @ GMFM-88 E
X ; @Berg - ffif i % (BBS) ,

= EH K r X 2% 5 s

> B XHE NP SN R :

= Tz e RHAF
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Fig. 2 Risk of evaluation graph
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95%CI:1.80~6.78, P<0.05), WBV (MD = 3. 64,
95%CI;0.44~6.15, P<C0.05) . rTMS(MD = 3. 30,
95%CI 0. 48~6. 87, P<C0.05) , Hi x4 & A iy 2%
SISt L (P>0.05), f£ CRT (AL . 2
S22 25 R IR RE AL GMEM-88 D X 343 ) B HEME <
HeJF ol EE HLES A, CST, K¥7 . VR, WBV,rTMS,
SET,TOT., W% 3.

2.5.3 GMFM-88 E X 1¥4r 3t 23 Wis sy 1
GMFM-88 E X 143, 25 5 W /n . CST(MD = 7. 11,
95%CI:13. 83~0. 37, P<<0.05) FEHZ M4 N\ (MD=
10. 03, 95%CI:15. 03~4. 84, P<C0.05) .SET(MD=
6.13, 95% CI: 9.55~2.66, P<C0.05), WBV (MD =
8.37, 95%CI:13.77~2.54, P<C0.05) i ol 35 3% 5
Yo 200 T X A R E ML AR T r TMS(MD =
8.61, 95%CI:0.53~16.34), P<C0.05), HAHHH
R 2257 G248 L (P>0.05), £ CRT
S 1o o s 2R A i BB L GMFM-88 E X ¥ 43
M B AEE R HE P o R HL A A WBV, CST, VR, 7K
y7,SET, TOT,rTMS, L3 3,

2.5.4 BBSTF4 219 WHFsT R4 T BBS 43,
ZE R BN CST(MD=6. 68, 95%CI:11.66~1. 81,
P<C0.05), 7K ¥F (MD = 11. 24, 95% CI. 22. 26 ~
0.20, P<C0.05) R LA AN (MD=6.35, 95%CI:
10.42~2.14, P<C0.05) ,SET(MD=4.90, 95%CI:
7.79~1.97, P<C0.05), TOT (MD =9.97, 95% CI.:
18.37~1.64, P<C0.05), WBV(MD=6.08, 95%CI:
10.20~2.10, P<C0.05) 1 2 3 20 3 8 2 00 F %
MRAH, KRB I E S TRt & L (P>
0.05). 78 CRT (3L fih I, o 35 £ 22 7Y i K £8 )L
BBS 143 (1 fic A 2R HE ¥ 2 K97, TOT, CST, e &
Hlgs A, WBV,VR,SET, W% 3,

2.6 KA L GMFM-88 D XE4r WAL F 4

Networks of different rehabilitation therapies on improving motor dysfunction in children with spastic cerebral palsy

R 3 AR RS I Bl e 2 Y i AR L OZ Sl T R A 1Y
T AEME R Y
Tab. 3 Rank probability of different rehabilitation therapies
on improving motor dysfunction in children with

spastic cerebral palsy

T itk GMFM-88 GMFM-88 DX GMFM-88E X BBS

A 0. 00 0. 00 0. 00 0. 00

B 0. 28 0. 25 0.14 0.10
C 0.01 0.09 0. 04 0. 55
D — 0. 57 0. 49 0. 06
E 0. 06 0. 00 0.02 0.01
F 0. 07 0. 00 0.01 0.22
G 0.01 0.08 0.10 0.01
H 0.57 0. 00 0.21 0. 05
1 0. 00 0. 00 0. 00 —
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Fig. 4 Funnel plots for dimension D of the GMFM-88 score
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