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Study on the correlation between the timing of ankle-foot orthosis intervention and the gait of
stroke patients with hemiplegia
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Abstract: Objective To explore the correlation between different intervention timings of ankle-foot orthosis (AFO) and the gait of
stroke patients with hemiplegia.Methods A total of 40 patients with stroke and hemiplegia in the Rehabilitation Department of Wei-
fang Medical College Affiliated Hospital from July 2018 to January 2020 were selected. Group A includes 20 patients with lower limb
Brunnstrom stage 2 and group B includes 20 patients with lower limb Brunnstrom stage 3. Both groups received conventional rehabilita-
tion and AFO treatment, and both groups used Senno Gait gait analysis system to perform before and after treatment.Results ~ After 8
weeks of treatment, the dual stance phase became smaller than that before treatment; the swing stance of the affected side became larg-
er than that before treatment; the turning angle during the landing phase of the affected side became smaller than that before treatment;
the dorsiflexion angle during the landing phase of the affected side became larger than that before treatment; the walking base became
smaller than that before treatment. The difference of the dual stance phase before and after treatment in group A [(18.80+4.34)%] was
significantly greater than that in group B patients [(14.45+5.00)%], and in group A the swing stance of the affected side, the angle of the
affected side during landing, the dorsiflexion angle of the affected side during landing, and the walking base before and after treatment
was also larger than those of group B (P<0.05).Conclusion The indicators of stroke patients with hemiplegia after Brunnstrom stage 2
AFO intervention are better than Brunnstrom stage 3 intervention, so the earlier AFO intervention, the better the effect.

Key words: Stroke; Hemiplegia; Ankle-foot orthosis; Gait analysis; Timing of intervention

WA — EJR BUAE NS B D Re AP A2 80 BB WML B P T hae . (U2 B AT E N Ak
FHFE R, fil # (ankle-foot orthosis, AFO ) B & 55 12 XFF AFO V& IT B Fe A3 97 R N TE 3 1) ML 45 v A A 4
RGN ERE A TR SN Tz " B X T AFO IR YT RICR 5 A e R AP A
REZWFERY AFO IR ACA B FEROCT MO AAHDCHERTSE , 2 4 rh TR P20, 49 an 20k |
WIS EN A 5 TR T RIE 55 A AR P RE & B AR TR TE B R AR 2



% # B 25 Anhui Medical and Pharmaceutical Journal 2022 Jun,26(6)

+ 1145 -

AT . BT A MR AFO X IR RE e A 2
AT HE T B AR e T A3 iRy A Uy
ABIEFE 5B 1B A N AFO Y B3R AL G
7RI OSSR Al 025 S0 A s 02 38 PN 7
A G H 3T R 2D 55 E S S EO AR DG
PREIE A RRER AN AP AT 1 AFO S AEBLsi AT AL, PR IIE
AFO Il RAIFFE B A R0 B M B anF

1 #MEHFE

1.1 —AEER 20184F7 H 2 20204F 1 H#ibi=
7 B B e 15 Bt e 5 15 2 B A A v Qi 43 Bt s A
40 1], Hodr A 2H 2 AR BT BE Brunnstrom?2 3956 A
20 1, B 2H A 0 A% 3 € Brunnstrom3 #9% A 20
Bl ARBFRAFA (R SRS F )M
KBLR g N BT 25 & X F 9 T S8 48 3 A W) 2
Foo PHALIE A ER AT B — ROk A 2
SEZEIFEX(P>0.05), L& 1 .

111 Atz g OWRE S Mm% 2
W2 A5 i i AR 2 Wb s @ £ 12 WA I E R4 )
RN, IF 2 CT BURE L HR AR (MRI) UESE
P Wi A v J5 A AE — U Rl ) e R 4 5 (4D fi S 0]
" % Brunnstrom 43 Ry 2~3 W' QN7 A - 2 9 0%
PA B, AR RS2 AT 10 m B E o @ A TR
S, O 5 HIF T e s B R, IF 4 5%
HER A

112 #mizk OFIFAEINFIIBERE T , 7
A A5 #9075 46 Y B 3% (mini-mental state examination ,
MMSE) PF4r<24 537 s QG I A M H as B IR A 2
s O IRE T RS TR K I A | Rk o 4 B A
JEHE A2 LA BB EE E  @A IF R Se R RTE
& HREBSIE BT BE ZR G0 S AN T B S AT -
1.2 FHi&

121 FHAE7F  OFEERIRIT @& IFAEIRIT
G HAWIRTT AWML | s | AE & iRYT .
122 BE%7  OIEMBBAREEFAR A
)l 3 A% sh96 21 < SR EX LA Bobath A 2= #2811
IR B AR o AR I 3l Bk 3l iz 2 7 2o U 3] 32
Bhiz 8 ; @R L3 3l : W Bobath #2 F %%, #1 £ ,
i wees NN SUPSEIVALESINZ N g2 S H6))
SEATAL AT E SRR i 3T i ©FF AT

SN s QY ELH 1697 Ko B AL 4
Jridie
1.2.3 AFO & m A BB Y 25 E H B L UM AT
B 28 BR 2N W) 0 101 Sh S BRI R 4, 4
W5 T BRI F LA o T B 4L F Brunnstrom?2
W% 3 I, 45 K fd ] AFO 697 24 8~10 h, 72 1] B AR
A AT A R (E IR A 2 /A R AT 1 O Y
s im B, AR AY B sh T (R L B L B A B
A5 AR LA 5~10 min SACE, AT A2 SRS o i il
T AL F Brunnstrom4 ), B A IS OGTT A 3=
ST 55 4 Bz s, vl S e > ARO 1) fil R B
], BRI SE I, PRI SRt a2k 8 4N
1.2.4 54732 %% i H Senno Gait 28 &40 H1 &
GuXt N BB AT 0BT L 1% F G0 1 RN B
A AT LA XS A A 432 S0 A e 0] 2 b B P
B ARG T R B RS S S KR
N BYAZ B EE P T Gl RS A A 5 G T 4R 45 5
i NZF s s I b A, RPN TEAR IR AFO 1
00 R U BRI ST 478 30 m, JE BE S Ak sk tT ok, R
451 min WA TR
1.3 MR REIFICEWAIRITIT S5RITE
RS FEAE A 42 Sl AH i 000 2 b T o Ot 0
HHIATS AR P08 MR S TR AR AR IR YT
H AR YT 5 1) 22 (8 8 27 s N A 0] FBE 4 14 Ty ek
DL THRIF TPl A TR bR A 2218
1.4 ZitZEAiE 3] SPSS 24.0 Gi 4 i 475K
P o R DL x = s 3R HN BB SR
P Xof R A o A, 20 ] 247850 b5 SR FH W 0 ST AR AR ¢
5. PAP<0.05 hZESAGFIHFE .
2 #ER

A B AR AIGTT RIS AR 5 R
e, 3677 Ja FE BTN (P<0.05) 5 JR A 32 Sh A iG
J7 T HL BN IR YT I LB R (P<0.05) 5 fm ]
& Mo B IR T T BK R YT R B AR /N (P<
0.05) ; fhi i) & b 19175 1 71 2 7 W 208/ IR 9T e 34
AR (P<0.05) 5 B S iB YT BT I & T IEHWAE 187 5
BIAE/N(P<0.05) o A 4L NS PEAH Aw M2 S AH |
i 000 5 b 10 P 8 A Al 0 b A S A D T 25 (E
HBAE, ZFAGITFE X (P<0.05), W2,

R PN DR A —ReRORE LA

25 GE % RSB (kg/m?, 7 + 5) ARSI 7 £ s) *;;?#ﬁffm EWMW -
A4 20 11 9 26.06+2.05 57.60+9.98 9 11 10 10
B4l 20 10 10 26.16+1.98 58.60+8.62 11 9 10 10
t(x*)E (0.10) 0.16 0.34 (0.40) (0.00)
PAH 0.752 0.876 0.736 0.527 1.000




- 1146 - % # B 25 Anhui Medical and Pharmaceutical Journal 2022 Jun,26(6)
F2 WL PR NS WS PRIAIT TG LR /x + s
415 R XA %o I U2 I A0 % TR s i IO 0 P R 5 /em
A 20
TRITHT 62.15+7.02 16.25+5.06 -8.90+2.60 17.83+1.93 20.49+4.56
BT 43.40+6.07 20.95+6.42 -4.15+2.80 13.454+2.44 13.39+3.93
2ME 18.80+4.34 4.75+2.02 4.73%0.96 4.38+1.30 7.11+2.80
tfE 19.43 -10.11 -21.93 15.07 11.34
PAH <0.001 <0.001 <0.001 <0.001 <0.001
B4 20
R 61.45+6.53 16.35+5.03 -8.91+2.41 17.98+1.84 20.39+4.07
RIT IR 47.00+4.62 19.35+5.18 -5.22+2.93 15.20+1.85 14.89+4.73
PR 14.45+5.00 2.90+1.17 3.69+1.40 2.88+1.26 5.35+2.29
tfE 12.93 -11.47 -11.83 9.95 11.25
P{E <0.001 <0.001 <0.001 <0.001 <0.001
2 i) L5
i 2.94 3.54 2.75 3.71 2.17
PH 0.006 0.001 0.009 0.001 0.037
3 it Brunnstrom2 4~ AL T 3 I A .

3.1 AFOMIST NRIHERESHHZm 2
11 I 53 g R S AR R SCHEAR , 5 18 5 R EE i i
Joa NTETRS B SRAT 8 I, XS4 AH b 18 K, DAY
L AT RS EE o [R) IS A3 AR A9 S 1 2 52 0 s
SERYIRBAR , 55 A 0T B SR A ALY 2 6] iz
2y, B U S B REAG ) SEER FREAR E
R A0 25 0T PN %) O 00422 Sl AR 14 L B3] S T 52
AN AR BR 2D S B 2D AT AR RE A 2K
BIRES" . Ferreira 28 " ilF 58 26 1 AFO AE B i B 56
Iz gl JCH IR AT AE RIS B DA Y 5tk
TS BB AR E R IR T A A R R S A
A LE, A ST A SRR R R IESE 697 8 S L | A
ARSI IR SR, WS HE AR 2D 25 R 3 v A L Ao e
G, [5) i 428 2l AR 7E 20 25 B8 30 b i e ) 2 K, OF B
Brunnstrom2 #4~ A T 3 Wi/ A .

3.2 AFOMITANBNXSREESHBIZm
WAL A Y R — S B R RE R T B
18 B 28 2 A0S A% 5K B DT HE S BN /R =Sk L
YRZE BTN T R SR BRSSP
o B R O A o R e A e S, T E R R AP
froife. FRD WL SHESHZ — B 5E
O LRSI S D X R A G . b
Yo AP DI RE S SOAROC  RLb i o A 1) 25
Vo AR R TR (R, AR T A . 1T AFO /Y
BT R DL i 4R 5 IE B B W) ) o X Rt
BB TIRE , R kB AL AT D RE L fE2E T I 2h
RERIRIE " AW AR Wos , &0t 8 Ji 1Y AFO
6I7 e, O 05 1 300 5 (R A0 AT 48 K, i 00 26
S P B A A T R/ | 2D 9/ L JF B

Nikamp %5 B BRI A o 5 A AR B A
T FBE T 12 3, D il R 8] B AN 2 1 )
AFO 8 7 T 2ag BB, B2 5 AFO A AiRYT
M IAER LI AR . 1L ge i ok R e i 17
YIARYT  FESCRANER FEE T AFO BhBhIG YT . I
AR, B SRS B AR E N Ah 2 5K AFO 7ER
R 2 ARYT , e A5 s 158 FH A F 25
HAE, IR A AU AR S T R DI RE IR E . = W R
ST UESE T AFO 7E REEA ARYT  BEUS A AR
BEALAT I RE B A B e NI H AR TS TS B R
J1. BT, HEZ MR AFO 3 A0 KL AT
BITRORWB AL PUE S o AR B i 25 v s i 0
NI AFO IR YT AL 5 22 Jmy FR T AFO 5 K il /5 #4
BHZERE " FEdE T B BT AL 1 — B R A
W1 o I A AN IR T — 2P 5 R IR T
PEUE B 2 B RS o AS B 5% 45 B 00E 5 1 ik A v i o
95 AAE Brunnstrom?2 1 3 /0 A IGIT AR, H
2N AL SHRARILT 3 W A PR ik 2 v
TRFE N A A AFO 3697 P B i 20 S i As e M
e AT e ) MR B 1 FALATRE T o

SE

[1] DE PAULA GV,SILVA TRDA, DE SOUZA JT, et al.Effect of an-
kle-foot orthosis on functional mobility and dynamic balance of pa-
tients after stroke: Study protocol for a randomized controlled clin-
ical trial [ J/OL]. Medicine (Baltimore) , 2019, 98(39) : e17317.
DOI:10.1097/MD.0000000000017317.

[2] YAMAMOTO S,TANAKA S,MOTOJIMA N.Comparison of ankle-
foot orthoses with plantar flexion stop and plantar flexion resis-

tance in the gait of stroke patients: a randomized controlled trial

[ J].Prosthet Orthot Int,2018,42(5) : 544-553.



% # B 25 Anhui Medical and Pharmaceutical Journal 2022 Jun,26(6)

+ 1147 -

[3] CAKAR E, DURMUS O, TEKIN L, et al. The ankle-foot orthosis
improves balance and reduces fall risk of chronic spastic hemipa-
retic patients[ ] |.Eur J Phys Rehabil Med,2010,46(3) :363-368.

[4] TYSON SF,SADEGHI-DEMNEH E,NESTER CJ.A systematic re-
view and meta-analysis of the effect of an ankle-foot orthosis on gait
biomechanics after stroke[ J].Clin Rehabil ,2013,27(10) :879-891.

[5] e Rl 2y a2 AR 23 45 S M AP 2 I 22
ST R R 2R 1996,29(6) : 379-380.

[6] fiWIR . e pesd = M]3 WL et s AR T A: it , 2018
46-50.

(7] XUE3e , (dafl R, 5 38, 4 A P e 8 2 20 AT Ih AR JIE g vh
O RE LT AR Y B o B AR RS, 2015, 37 (11)
830-834.

(8] i, T PRI T SR E BB g I A o BB Y e AT
B[] B B, 2011,26(10):975-977.

(91 Jihdse, dlBeth AL A4 AT i i AR I L) 1. b Ay BT EE 27 15
43 2%k 2006,28(7) : 500-503.

(107 A7, B , 93 U7 , 45 . I 28 o D B 2 2520 A7 B e PR IS JH [T .
H [ AT BRI S5 52, 2013, 19(7) : 655-657.

[11] FERREIRA LA, NETO HP, GRECCO LA, et al.Effect of ankle-
foot orthosis on gait velocity and cadence of stroke patients: a sys-

tematic review| J | .Phys Ther Sci,2013,25(11):1503-1508.

[12] F9bs, SRR, WK, 55 D 7 R DI REVE A O i 26 P s
ST IR E AR A SR s L] b R A R A AR
2013,28(6): 558-563.

[13] MR VAR 5 i, 55 BB IR T A 7 2 2 DU
AILIT RO 1] R EIRERZ 2016, 31(4) :301-302.

[14] Hewnse D EER L 57 E 25 6] I 7 v 78 2 1005 B8 T 16 1) 5 1)
[J]. PERER ,2017,32(3) : 257-259.

[15] NIKAMP CDM,PALEN JVAN DER, HERMENS HJ, et al.The in-
fluence of early or delayed provision of ankle-foot orthoses on pel-
vis, hip and knee kinematics in patients with sub-acute stroke: a
randomized controlled trial [J]. Gait & Posture, 2018, 63: 260-
267. DOI: 10.1016/j.gaitpost.2018.05.012.

[16] B33 A 0 ae JEAE, A5 . S0 L BT fe X I 2 v O
E £ AP AT T RE S R 1 R T L A5 5 9 [0 ). o I e AT = 2
A4ik,2014,29(5) : 446-450.

(17] R AT EE IR 7 B, 265 R S5 450 0 S 0T G i A< o £
HH A SR ) S AR T T S (I PRFAE [T ] AL st R
2%,2018,40(1):42-44.

[18] TOTAH D, MENON M, JONES-HERSHINOW C, et al.The im-
pact of ankle-foot orthosis stiffness on gait: a systematic literature
review[ ] ].Gait & Posture,2019,69:101-111.

(s H 41:2020-08-18, f& [ H £ : 2020-10-07)

S| AR ST : [er 5, BICH AR, R 70 . JIE s 7- 52 AL L TR 14738687 2245 5 & TR IT 48 0 7 B e (A e HERF T [ 7). #!_ )
REZS,2022,26(6) : 1147-1150.DOT : 10.3969/j.issn.1009-6469.2022.06.020.
ClEEREZEC

JIE [ 7=k i Pl rsd738687 22 251 5 NI 48 9% BRI 441y
FHCPERFZE

Freg bt Rt A, sk A v
VEH s e AR ERR, B A, F 5k k2o, wol
e T B AR ERARA, w 4&28 618000

%18 618000

WE: BH  HIHHE R 7-22 10 (CYPTAL) K 154738687 2354 5 LM AF 96 5 (HBV ) YL A G PE . Faik Ik
201547 1 A 2 201948 2 A /A5 A R EE BEify 7 1Y HBV B A 200 61 CIER4L) , g HBV IS YL & 140 i, HBV #H¢
T Ak g A 60 151 5[] 35 B2 e fl ARG 2 120 I SRy Xof B A o SR FH i R 22 0 o 3R 8 422 A ) 52 19 ARG I CYP7 AT LR 1
154738687 i s 2. GER O WERLLRINT HR AL rs4738687 o7 o5 e PR 70 4G A0 F R 43 A HL AR 22 R T0GE 124 2 L (P>0.05) 5 g
ZH HBV HH SCFAE AL A 154738687 137 5 AG+GG FE I AL LU >4 90.00% , W1 4t i T8k HBV J& 49 A 35.00% (P<0.05) ; MEE 4H
AR T AR N 14738687 37 i AGH+GG FE KT LU 49 LU 22 R U Ge i 3 L (P>0.05) . #5188 CYPTA1 K:[H 15473868 1/ i
LS HBV YL Fy B T B2 & (U] 865 HBV Mk & A fE 7R IEAHSE R R
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