2023 4 45 33 % 455 http : //kfxb.publish.founderss.cn/

Rehabilitation Medicine

‘RS -

FISEHESILES NI 5 360

R OB OER, B AR A FOERE TR, AR
%\7 Z}&’)’ﬁgwo 7 ,EEE“] /,,t\ !-E}_n - ﬁip if@ ?3‘ 7,;?14’%‘ ,36515

1 B R R A BRI & st B2 B, 157 TR FH 110004

2 H PR R R 2 I 55— B Bt , T IR 400042

3 52 HR2EHHE ’%Erﬁm -7 200040

4 LIRS KA BB MR 5 — AR BEBE, i 200080;
5 J“J‘I'I@ﬂ»jt*}%l?f\JE%ZIZ&%,)“?E I 5102605

6 AT K2 BL 2 e i TR BT A B2 B, i 200092

7 DU R 2EAE TG 5, DUJI] 4 610044

8 M ZE B BE B 5 — R~ vty , AT 100853

9 WV Bt AR3% % I e, Wi VT Bl 3100165

10 AR RERR E I IEBE ) 7R Bl 528200

11 IR B L i AR BB, b T 102218

12 FR K2 B 50/ 95 M R B I ok B2 380 1 e, V195 FR M 2151285
13 KL HO B B, KFE 3003505

14 ZF RSB E R, =76 BW 6500215

15 HrEBLABETL BH @ S5 Br, 107 WBH 110017
#SAEVES 3K 7, E-mail : 18940251875@163.com

Wk H 39 :2023-02-20; 4%:5% H 11 :2023-05-29

FeA i H . [FH K &AL I H (2020YFC2005700,2020YFC2007604) ; [E1 57 14 48R3 4: 101 H (62273336) ;
LT AR A R4 H (2022-YGJC-58)

DOI:10.3724/SP.J.1329.2023.05001 FHRE (FERS ) $RIRRE (0SID) : [

HWE METHERIMNBALEZHAREL PO RERNRE S, 5288 FTRBELEAERER#T
M, AERESRB THEINBEALERAE AFE RREA LT RS REREERILET T
AE RS, FAERIHAR, S TFHRBRINBAGERRE 5 ENE 6K ERGERIEf 2 BIE R A
RO BRAERAR BT RN ) AR R R A 5 (R BFE VE X T R AILER AR LA R AR R)F T @
HATEE I A I A FTREIMBARBEREFENL, THEANWSALERD TH TR
KB R B AREBFZEREN G PR, KETH A LB XIBA L H I XMNBEAFHIA T XM
BA, THWBANGHT ARG EZHARKE . THEDLE ﬂmm{w?ﬁa@:/ﬁ%&iéﬁ H A3 54,
TR E5EREATLRAELAK, B THEINBEASRAGZAEY AR TR S, 8% F 2@ Bl At
PR B R R KRG R M, TR A T AR AU AN LIRS ARG IT AT R A
ARG B WIE Z2MARCRNEF)TRERF TS HREZNEND i (LN AR L TMHTFHE
BN %, EHATH—F el KRR IE(SHPHEE); THAEIMNBANLTREBRRBZ G T IThk(F-
B BAEYE ) S B A (MK — P BAEVE ) | T ARIE ) A (AR ZBAEYE ) T A7 ok (MK — P LB 3E ), P RAEIE & A A
THREEWABEEZ THTTHEIMNBAING; THNBANLARBERET AT RRELNER LT
ENE THERMANEARTTRA, BN EZATARXTERRS (P RIEE) A LT ERAE(F-
ARLBAEYE ) Ao 2 K (P —AKRBAEIE ) TRHUE A ALZR A T S0 %4 (P BAEE ) Fo £ 3 530 E ) 4 (KA

SIRES RS, FUERE, TR, & TR AL NI R 230U ). HER 2441, 2023, 33(5) :383-396.
ZHANG L X,BAI D Q,BAL'Y L, et al. Expert consensus on clinical application of lower limb rehabilitation robots [J]. Rehabil Med,2023,33(5) :383-396.
DOI:10.3724/SP.).1329.2023.05001

383



FEE 2 20234 533 % 5 S5

EE)AHZTEILTH IR MKEDN FEOKE, THNBAHS T S NEFELSEZH T E(PRIEE)R

BT BILFATIRE A PR F

KW TREREMNBEA;HRER; K6 REA ;& KR

B AL N 23 FE S I ZRAL AR AR B
Hlas A Al e EORE S T I e R A 2 11 it
Bip MR 2 A N SRR BEAL | A S kRS I 2R AN
BAT IR 55, Xof W AR 5 4 R A 14 L 4] 5 B o 0 A
B SLEHATAE AAE O AR AR AN ST AR T Y 5
AR AL 2 U B AT S, O T AR —
REREIE b AR YT N BUE BT OR o e
T JTRE LK e T 5 M U S BOR REA T E SRR IR E
B WL RERRAG , 25 JR R BE KAt il R DU
T AR, TR E HLAS N BRI 8 i
Z M AR 2 BN U RE S BV 5
WIZRARLS & i RE 4 T B 00 B TR 114 128 2 Jak
RN, e R BE A M R B AN . BEE T
IR HESZ B A N A3 B D RE HEAZ P i IO HTIZ i 22
A B 3 [ T BB S ML AR N 11 PR P AT R
Tl o A IR [ P BB IR 2 LB T
FEAEH G L ZAERIE R k468 5 F L il &
GER AR PR TR PO i PRI K Wik 45 o
i, TSR T, LU S i RN T
R ML NPl 25 1948 S

1 58 B

AR SR 32 B Tl L AEORE i S A S A
SR AN B RE R AR T B ML AR IR,
O IR S0 145 R R B R LA A
BEAT R IR AR L PR IE B2 2 UE A
2 HIAHETZE

TS I N R R UM T TR R
SR AL A I8 IR0 R A IR A AR G IR, 7 R
IR S AL e B A AL T R RE B 2 T AR s
LR 6%, LULNEET IS B & Al R IS HT B4 1
A AR REIAT ORT PO  HAbA Z LA AR
GEPIG DU A K )L B e S A0 L 3 17 44 04T &
GEHL AR i RO TSR SFAG I PR UE 48 25 2, B i
TS, L RV e PRUE G S 9 S AERA G0 . 4 44 Bl
SEE DA eI LI ERAE S N & S 9 - S U €
H6 2R e PR A5 5030 Pof 8 IR I IS~ B O kL 4 5 3R

384

[l R 52 HL e A ISR L B L e B At T
Ty fig B ik 28 5 BRSBTS N AR A, 275 R
WEFE R, % T B AL AAE R 7320 41
ek AR I T B et PRy A 55 Oy ThD AT B, 4 i
i TR B R B AL ATE RS IRTT I iy
W R AR RS h E A 777 45  Embase |
PubMed ., Web of Science . Center for Reviewers Disse-
mination Database
2.1 AGESCHRbRE

© LA | AEE | M e S Gt T 1B T e e i iR
HONBEFENT G2 5@ WFFE BT A Bl AL BRI DR A 52/
o BT B/ BRI Y 3 B T 0 it A T I A2 L
W NIRITE AR ;@ X A dh 2 U R/ A B
X ) IR YT AR 0 e A () R R Ab BR A AR
WEPEAELE S P L H T 5 P (Grading of Reco-
mmendations Assessment, Development and Evalua-

tion, GRADE) 77 i , X 62 2 A6 SCRRIE 38 147 73 9%

R SE AR
2.2 U

O i —=IE 5 B {5 S A0 0007 (1 2 30 3300 A
THE ;@ H——X RO A THE A AR S L,

FLSAEAT T e R AT AL T A, (R 8 22 k5
KA AT FENE s @ (E——XF R AG T HE R B S R A
B, FLSEAH AT RE S AN A 22 R K @ A fI——F
RO A B LA {5 0, BSLEAR AT RE S Ak 1A
ZREK.
2.3 HERRGON

@ 5 —— P Hf f s T TR il 1) R T el e R
TR 5@ 55— 48 it B B AS B o, o TGI8
o MG AR E AR 347 i 7 B Y

3 EREERSE

MR B TE R Z I ZRrh ARG, N R E ML
NRES R AL BN LR A E S 2T BbLgs A
A B S SR LA Y A B &
M P R 2 B AL S R . E R B
DL 1,




SRALHFT A T R LA A R & 23R

® HNBARNFHESEELE
ST IR ESAGTE A5
A AL S HORAS AU

& HLEF AR ARIIEZhIE AL PR RS
SMEHRICTT H i BB S A 1B
FET A A R R S5 Z5 R DL

¢ NBASFHEESHNHE
TN AR 2RI B2 I SR
KA A MR A5 BT s s vk e

¢ NBANRGEEEEN ST
ST AEMERS T2 1 27 B A A
SN ST R T IFERSIE A

i ey
: L—I-7L & B ARESEENITME
e o e X T 12 B A I HEE T F b

X R RERAF AT BET BT A e b

B1 THRRENZANMERRE

Figure 1 Working principle of lower limb rehabilitation robot
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Table 1 Recommendations of training programme and parameters for lower limb rehabilitation robots
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Expert Consensus on Clinical Application of Lower Limb Rehabilitation Robots
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ABSTRACT With the gradual increase in the application of lower limb robots in motor function rehabilitation, there is a need to
standardize the clinical application of lower limb rehabilitation robots in China. This consensus integrates the characteristics of lower
limb rehabilitation robots applications in the treatment for patients with hemiplegia, paraplegia, cerebral palsy, and other common
lower limb dysfunctions in China. In addition, referencing the latest research, this consensus elaborates on the working principles,
classification, clinical application (indications and contraindications, working parameters and operating procedures, safety), and
recommendations on clinical application (hemiplegia, paraplegia, musculoskeletal diseases, childhood diseases and other systemic
diseases) when using lower limb rehabilitation robots in the current context. Lower limb rehabilitation robots are well-suitable for pa-
tients with walking difficulties and long-term bedridden condition. According to the patient's posture during rehabilitation training,
they can be classified into sitting or supine robots, upright robots, and assisted upright robots. The treatment parameters of lower
limb robots are determined by the patient's weight and lower limb's length, range of motion, and muscle strength, among which
guiding force, walking speed, and anti-gravity are important parameters that need to be adjusted. There are many factors that affect
the safety using of lower limb rehabilitation robots, and it is usually necessary to evaluate the safety by monitoring the occurrence of
adverse events during robot training. Studies have shown that combining lower limb rehabilitation robot training with conventional
rehabilitation therapy or emerging rehabilitation technologies such as virtual reality and transcranial direct current stimulation
improves motor function in stroke patients with hemiplegia. However, determining whether its training effect is superior to conven-
tional rehabilitation therapy requires further clinical study (high-level evidence). Studies have also shown that lower limb rehabilita-
tion robot training can improve walking function (medium to high-level evidence), cardiopulmonary function (low to medium-level
evidence), lower urinary tract function (low-level evidence), and balance function (low to medium-level evidence) in paraplegic pa-
tients. Medium-level evidence suggests that paraplegic patients with lower limb spasms can undergo lower limb rehabilitation robot
training. Studies have shown that lower limb robot training can improve the pain, range of motion, muscle strength of lower limb,
and walking ability of patients with musculoskeletal diseases. It is mainly used in post-total knee arthroplasty (medium-level evi-
dence), post-total hip arthroplasty (medium to low-level evidence), and osteoarthritis (medium to low-level evidence). Studies have
shown that lower limb rehabilitation robot assisted gait training (medium-level evidence) and joint activity training (low-level evi-
dence) are beneficial for improving lower limb function, gross movement, and gait in children. Lower limb robot assisted gait
training combined with exercise therapy (medium-level evidence) can help improve walking speed, endurance, balance ability, and
other abilities in children.
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