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Correlation between different stretching training tasks of ankle joint and brain cortical activation in post-stroke patients
with hemiplegia base on fNIRS L: Jiexin, Shao Mengming , Qiu Jifang, et al. The Af filiated Rehabilitation
Hospital of Zhejiang Chinese Medical University (Zhejiang Rehabilitation Medical Center), the Rehabilitation
Medicine Institute , Hangzhou 310052, China

[ Abstract] Objective: To investigate the differences in the regions of interest (ROIs) related to different stretching
training tasks of the ankle joint, and to identify the correlations between the tasks and the activation of ROIs in post-
stroke patients with hemiplegia. Methods: In this study, 26 post-stroke patients with hemiplegia were recruited and
divided into 2 groups: 14 cases of non-dominant hemispheric group and 12 cases of the dominant hemispheric group.
Each participant received several clinical functional assessments before the experiment. A multichannel f{NIRS sys-
tem was used to monitor and record the oxyhemoglobin (oxy-Hb) in each cortical areas of interest during the experi-
mental tasks. Results: The active dorsiflexion and plantar flexion training tasks of ankle joint had higher brain acti-
vation than passive ankle dorsiflexion and plantar flexion training and resting state (P<Z0.05), while passive train-
ing tasks had higher brain activation than resting state (P<C0.05). On the whole. ROIs activation on the affected
side was higher than that on the non-affected side in the dominant hemisphere. The lateralization index (LI) of the
dominant hemisphere group was more likely to be greater than 0. In the non-dominant hemisphere group, there was
a positive correlation between the activation of SMC associated with ankle training and 6 MWT walking distance (r=
0.5531—0.6165, P<C0.05). Conclusion: There are some differences and correlations between different stretching
training tasks of ankle joint and cortical activity in post-stroke patients with hemiplegia.

[Key words] fNIRS; stroke; hemiplegia; ankle joint; stretching training; brain cortical activation; correlation
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A5 ] 2P 30 e ot P W AR TR a2 IR R RS 2018) Mo rh
] i H 132 34 46 HE 2019 ) (938 T bR DL 28 Sk
CT 5¢ MRI &5 5 812 ik A< o5 — 00l fs 5 EL s kb 7E
— A2 R AR T AR IR 30~T75 X R RRE . H
ORI IRFE 6 > H DL Jom s ke oA S iR 2
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F 1 2ABHE IR LR
13 : T (1) AR Yo i A v 24 8 (45
B/ (% .7 +5) (d,7+5) i 15 1L/ i A 5
defh etk 14 10/4 61.50-12.13  63.63436.42 1/10
Mskske 12 9/3 56.00£7.41 49,0017, 26 4/8
v/t — 1.095 1.026 —
P 1..000 0. 292 0. 322 1..000
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L3.1 ZZaprdadr OKIXIES ML EH (oxy-
genated hemoglobin, oxy-Hb){& % . i F oxy-Hb ¥
JEE & INIRS I & b d5 SO A9 Jmy 0 I I 3t & 28 Ak 98
FREE L PR AR SO oxy-Hb 5 SAE N 2GR, @
VEHE I 25 0 BR 1 38 38 1T 55 fe 0 Ak 95 £ (lateralization
index, LD GEF: —1 2+ D" 8 Bt 4k 7 1IE7E R
A7 BOAT: 55+ S5z e ] A0 R0 0650 26 ol DX A il 2 35K =2 18] %
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UE — 1 R X M2 BR TG B B 5 L 20 0 RO A2 BR
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PROMC(*) AROM(") MAS(% . 51>
2H 5 n %5 FMA-LE(3) BBS(43) 6MWT(m)
GG B GG Bt 0 1 11

AEeepeka 14 17.88+5.17 34, 38+5. 10 14.00+5.19 31.38+5.58 8 5 1 25.3840.92 50. 38+3.78 225.88+61. 50
el eka 12 17.13+5.57 35.1346. 20 12.13+4.70 31.63+5.78 5 5 2 26.6343.02 49,8842, 70 282.88+109. 04

Y2/t 0.279 —0. 264 0.758 —0.081 — —1.120 0. 305 —1.288

P 0. 784 0.795 0. 461 0.937 0.633 0.282 0. 765 0.219

=7 R Fisher 8 8 B 5 1

45 % 1] : PROM ; passive range of motion, #% 3 3¢ 45 7% 3 ; AROM :; active range of motion, 3 3 ¢ 95 Iff 3 J& ; MAS: modified Ashworth scale, B
Ashworth 73 2% ; FMA-LE: Fugl-Meyer assessment for lower extremity, Fugl-Meyer F Jif ¥ & & ¢ ; BBS: Berg balance scale, Berg - ffif 1 & ¥F & 5

6MWT:six-minute walking test,6min 447X %
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tion, AROMD . 1] fh BRESCH5 HLAR AP i 75 3] . @ Fugl-
Meyer T i ¥ %€ & ¥ ( Fugl-Meyer assessment for
lower extremity, FMA-LE)!, B T 52 i 6 22 % 19
TGS URE A 17 I, 8400 34 43 4540 B R R OR
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B. ® 6min &£ 7 i ¥ (six-minute walk
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1.4 INIRS iz 5 #4542 8 20 AN 2 g i
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&L B PRz INIRS REGE 16 S GH Tl 8 1t
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WA 1 B 3 A A DX DA B Oy 3. Oem, 2 BRIE
PR 10—20 ZR G000 HL AR e B 951, 6 428 XU 4 Bl iz 3l X
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motor cortex, PMC)6 /™I X AE i B 2% #K [X 48 (regions
of interest, ROIs) ., Jf iz J§ MATLAB R2013b (math-
works inc,natick, MA, USA)#41) NIRS KIT T. HA)
X D A B A AT AR B
L5 %t Fk ABEIEiEH SPSS 25. 0 1 F AT
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K, P<<0. O5AR R PI AL T A7 TEAH DG 1

2 HR

LI

test,

2.1 MR .45 452 oxy-Hb 89 % a5 =

X

331
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D7 S5 AN S 2 B X/ 4 ) S8 LR (AT 55 B R RN
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HVE2E R MAEOL - BRA b LEEF 4 20 i IX 8] A &
FE2E S % B0 PMC > 3E 52 2 PMC, 52 Z 1|
SMC>4E & &l SMC, 52 £l SMA > 3k % 2 fil]
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4~5, AE55 1 TR0 3E (P<C0.05) . % 24 & 7 44
T3 B AN TR 22 I 2R AT 55 ROILs (1 38006 2 B 1k 17 20
2T 225001 AT 55 Z P e, 22 R B Gt
7% Y (P<<0.05), L& 6,
F 3K ALH AT 450 oxy-Hb # R

N WK/ WX/ I WK/
G 06 HY5

Wofi WS AU EE e ik iix /an
F{E 2.552 2.801 2.728 2.658 0. 490 2.354 0.172
P {E 0.080 0.095 0. 030 0. 004 0. 863 0. 097 0. 994

F 4 B ERA B AT RO 2 Ml 254 55 T & ROI
i) oxy-Hb & Tt
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g X

1

2
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% B PMC
AR5z 20 PMC
32 241 SMA
AEZ 2 SMA
52 Z41 SMC
k52 F40 SMC

0. 006140, 0038
0. 00134-0. 0050
0. 0054=4-0. 0091
0.00514=0. 0058
0. 00354-0. 0049
0.00224-0. 0072

0. 008540. 0071
0. 00294-0. 0074
0. 0069=4-0. 0091
0. 0084=-0. 0106
0. 00454-0. 0106
0.003940. 0078

0. 0138=0. 0082
0. 00530. 0069
0.0112+0. 0094
0.0108+0. 0117
0. 008540, 0100
0. 0050-+0. 0174

TR 45 1M R AT S 2 RN G 98 2 15 T 5 B B I 25 1T
% 3 R UBR G 22 3h 3% T 5 BRI 25
RS LR ROT JOE 2B W M LBy P

IR %z ;’é{?lﬂ E[E5- %{DJIJ ZEM ARz Z 0 ?‘é?éﬂ{!ﬂ 1F§éf%ﬂ)!ﬂ

PMC PMC SMA SMA SMC SMC

% 24 PMC — 0. 002 0. 005 0. 356 0.147  0.447

k32 2 PMC  0.002 — 0.042  0.746 0. 095 0. 487

Z 2 SMA  0.005 0. 042 — 0.074 0.302  0.063

B2 B2 SMA 0. 356 0. 746 0.074 — 0.179  0.443

Z 2 SMC 0. 147 0.095 0. 302 0.179 — 0.018
HE32 240 SMC 0. 447 0. 487 0. 063 0. 443 0.018 —

R 6 N2 R BT R RN GRAE 55 T 89 ROTs #UE F 50

WO L
D iEE DIk S 2 (E T A 95% BAZFIX ]
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1 2 —0.002 0. 001 0.019 —0. 004 0. 001

3 —0. 004 0. 002 0. 008 —0.008 —0.001

2 1 0. 002 0. 001 0.019 —0.001 0. 004

3 —0.002 0. 001 0.033 —0. 006 0. 000

3 1 0. 004 0. 002 0. 008 0. 001 0. 008

2 0. 002 0. 001 0. 033 0. 000 0. 006
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BT B BT 55 i B L XU SMC 300 3 i 5% A2 O 9
AL JF ] SMC #7% . Chunyong %2 411 % 81 B %5 g
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PR WD T A2 B0 BR A 32 h B Z WO . T
A 5T 32X K08 AR T H 32 T A JE 8 907, fif
g HL 3 A 2T AT BRS04 75 e 5 0 A L AT 55 2
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[ PMC i) 38 3% 2 B2 A ] ) PMC 530U SMC 2 J8]
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TSN 25 S BOIRAS . B sh Il 245 RO 19 3005 72
TR ERE., T A KREWRIES, 38 5)
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P BR S AR 3t BRAE A 22 ) 2 AR B
2538 I A A 2 ) S T A AE 25 0 R AR
I 51 A LT AT 1H 50 0P Ak Dy Be 0 485 =X L B AR X
FERPE I S5 R R W Fk 2R AL AR Aok sk 4 R
HAEPAT A BRI A [ 22 Il 2R AT 55 1L ROTs 138
TG FRAE A AT ASTA] 5 ELG 35 3k 4 78 ST A B O 9 A
] 22 Il AT 55 iF 45 ROT B LT BUE K F 0 19 AT ge bk
Ko T Wi2E b 5 BROCT 38 3 AH OC 1Y K 2 A G 98 4%
A FRATT 3 2k R PR il A S A L 2 B AT 5 i X
T B AR 6 SOk gk £ [ . Vidal 255 ) ol g w4k
P& 1% (functional magnetic resonance imaging, fM-
RD 434 1 Wi 25 b J5 i 0 A8 & R ¢ 5 /i 19 13 3 )
26 R IR At BRZH A0 1 DX BN e A T8 B Gz 3l B2 )2
JCHAZE SMA ;TR G 35k 3R 240 A6 AT A B B 5 [7]
W Bz BT i A AR S AR I 25 R S, AR SR b &
W2 H B EAEPAT BB ST T 3075 8 5 B AT 55
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DA SMC ¥ S 32 A 32 3R 4l LA SMC 3 TR
FFE . T Meta 43 81 & BLTE R 52 B4 19 il A
HFH Y SMC Al PMC 2 BR (0] 30906 38 F 1
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MDA K. G IR FATTHE I A O o ki A o A
Hrh L B Eh R K 5L R DI RE A
x.

ARBF I K I - B AP BR AR B A AT BT
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G BG5S AR AT AR BE AR OG . ARSI LI, Y
e R 2 B BT B OGN R TR A2 I ZR AT 5
s U SMC i X s R B2 5 6MWT 19 2647 B 85
iE . Miyai 25020 5 ] INIRS X He T fd e A e B 6
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