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The impact of penetrating needling combined with sling exercise therapy on lower limb

motor and balance function in post-stroke hemiplegic patients

LI Bing-zhi', LUO Jin-fa*, CHEN Dong-dong®, LIU Hua-sheng®, LI Meng-xing®, ZHU Zong-jun®, XIAO Hong-bo® ('The
First Clinical School of Anhui University of Chinese Medicine, Hefei 230038, China; *Department of Rehabilitation, The
First Affiliated Hospital of Anhui University of Chinese Medicine, Hefei 230031; “College of Acupuncture-Moxibustion &.
Tuina, Anhui University of Chinese Medicine, Hefei 230012)

[ABSTRACT] Objective To observe the effects of penetrating needling combined with sling exercise therapy
(SET) on lower limb motor function, balance, and spasticity in patients with post-stroke hemiplegia. Methods
Patients with post-stroke hemiplegia were randomly divided into a control group (33 cases, 1 dropout) and a
penetrating needling group (33 cases, 1 dropout). All participants received standard medical treatment, rehabilitation
training, and routine acupuncture as baseline therapy. The control group received additional SET, while the penetrating
needling group received additional SET combined with penetrating needling therapy. The penetrating needling technique
was applied from Ququan (LR8) to Xiyangguan (GB33), from Yanglingguan (GB34) to Yinlingguan (SP9) , from
Fuyang (BL59) to Jiaoxin (KI8) , and from Qiuxu (GB40) to Zhaohai (KI6). Outcome measures, including the
Fugl-Meyer assessment of lower extremity motor function (FMA-L) , Berg balance scale (BBS), modified Ashworth
scale (MAS), and gait analysis data (assessed using a force plate system), were evaluated before and after treatment.
Results After treatment, both groups showed significant improvements: increased FMA-L and BBS scores,
decreased MAS scores, reduced postural sway parameters (eyes-open ball length, eyes-open ellipse area, eyes-

closed ball length, and eyes-closed ellipse area) , decreased load on the healthy side and medial-lateral load
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asymmetry, and increased step frequency, step speed, and load on the affected side (all P<0.05). The penetrating

needling group demonstrated superior improvements in all measures compared to the control group (P<0.05).

Conclusion

The combination of penetrating needling and SET helps balance the medial-lateral plantar load

distribution between the healthy and affected sides in post-stroke hemiplegic patients, shifts the center of gravity toward

the midline, enhances standing stability, improves motor and balance functions, and alleviates spasticity.
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Fig. 1 Schematic diagram of the patient’s plantar load

distribution
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Table 1 Comparison of general clinical data between two groups of post-stroke hemiplegic patients
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Table 2 Comparison of FMA-L and BBS scores before and after treatment between two groups of post-stroke hemiplegic

patients
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Table 3 Comparison of MAS scores before and after
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Table 4 Comparison of ball length and ellipse area with eyes open and eyes closed between two groups of post-stroke

hemiplegic patients before and after treatment (x£s)
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post-stroke hemiplegic patients before and after treatment (Z+s, 32 cases/group)

X} # A
P X 3 HITHT/ /6 HITIE/ % HITHT/ V6 HITIE/ %
fi ) A ) A fiE ] A A A
A 10.5342.29  7.3842.42 10.16+1.82  8.09£2.05" 11.13+2.69 6.88+£2.49 10.41+2.23°  9.00£2.05"
B 12.3843.36  8.0343.07 12.16+2.38  8.97+2.36" 12.72+3.30 8.31£3.18 11.38+2.60°  9.94+2.55"
C 5.81£3.33 3.8142.75 5.06+2.99° 3.91£2.75 5.00+3.29 3.38+£3.15 4.28+2.44"  3.63+2.80
D 1.72£1.75 1.00£1.12 1.7241.49 0.88+£0.75 1.6641.34 1.31+2.04 1.69%=1.51  1.44=+1.44
E 12.5943.89  9.0642.41 12.13+2.90 9.81%2.01" 12.13+2.65 9.783.02 10.97+2.65 11.00+2.38"
F 15.44+3.47 12.2542.58 14.31£2.42° 12.81+2.15" 15.50£2.53 12.224£3.70 13.72+£1.99" 12.56+2.36

A+C+E 28.94+3.61 20.25+3.53 27.34+2.76" 21.814+2.92" 28.2544.41 20.03+4.13 25.664+2.82"" 23.63+2.74"

B+D+F 29.53+3.65 21.284+2.84 28.19+3.00" 22.66+2.54" 29.88+4.63 21.84+4.09 26.78+2.81"

23.94+2.96

£y 58.47+5.38 41.53+5.38 55.53+4.07" 44.474+4.07" 58.13+6.75 41.88+6.75 52.4443.53"" 47.56+3.53"

T S F VAT AR H T P<<0.05 ;5 5 [w) B[] o5 %k BRZH AR G, "P<<0.05, A 55 = L kAN 2 565 T R ik B L Bk 06 X B B
Sk R A O Bk P R LB BT s C O R S AMI D S R S P E R R BRI F R R R P



c 754 -

Acupuncture Research

2.6 PHALE D DL

WITHI AL B A D R, 2 R gt
FRECEAA I WBIT R WA SR D RG
7 HT YA R (P<<0.05) , 385 il 41 25 40 25 3 i 6
HRZH (P<<0.05), W% 6.

3 g

B A A RS AR A HIL R BT B 2R A e
Z)HE BRI e, BH 22 B 25 BH B O, B 2 i
FH 2o DA rb s i e B9 e 2R RRIE R, I B2
Jit it 2R AR A A WULSK T 38 e, s B 2 i B
A7 T B R ML UL B DY Sk LA feR L L 5K
Ty M AL L WU X T ) B 2 AR
BOBE AN E o i B g FE 2 S L
JHE R JOL A5 Je UL 5 7 86 s, Ji 1 i JUL L Bk 1L L HE
R JUUAR X JC g 528 46 ) 1 BUER N B T AR L R
BH 22T B A, DA S BT D) RE SR L ATE A
oo PIEYR I I R SC Y LA B S B 51 BH ™ 5%
TLUT S NBHGIBA™, LS 3 B BH 99 52 B ~F B AR
325 AT A AT IR AR S RS R T e A S E BT 24
A i 93 BH A 22 AL, e IS B A L Bk 3 B
RELRR I PR 20, AT 90 5 o 22 338 K, A A
B WLBK Ty 1w RS L B I 3 KO il T e
BTl A ST AR I O AT LB ok Bl R O I BH O
T DG AT e I BH B SR i BT B AR B P AE A2 AR L
B 37 MR ol SR R K BRI 2 I B S5C J 2 b B R
28, MR R BH OGO e TR 28 TRE X, B N o I 28 Jik
FROIER 2, i AT I AUHIL 5 BB SR o D BRI 285X,
SR 2 A G A Z 00 B SR R R B 2
BRGCER BRI BLZ S AMNS 8 il
PH B IR 175 ] Iz A% B S 77 {9, ol 3 B R o 1
28 AERER 5 B B by BH 158 K 28 7, 52 A5 S BB Dk 2R X
(o N2 )N e AR — Jhk ™, BF BH 79 188 L[] — ik /9
SRk KA 2 R B AR, BT o 228,
BTk o SO, B bk o T, B BH 37 5 A B AT 7 Tl

e85, NI I , A0 3 2 B, ST -9 B BH ok IR
K3z 2l KTl D ae™ s Fed o 2 /0 BRI 28 5, S IR
QoK BRI a5 L, Ry 2 B
B 22 R B8 bk 58 2% 7/, e i A SRR L o i o IRV T
DL A BH 28 22 A B T R BT B B 220 384
i S 00 15 i L WA 4 0 B R T IR 25T THE B JULAL
T3 AT 3 R

AT T A 2 R A R 22 4500 0 R R A G i 22
i %, BRIz s D R R W RE D T B L AE T
I 2 B A LU K g 38 i RO AR E R R B Lz B
B BB 1 I A0 A7 N X A ST AT A R g A A
P DU, PRI I % A R B LK B O R E
P 23 T RO BT B R E O X R R A % T
BRHEE . SET R T 0 22 JUL P ST B 31, 38 2o 4 X
55 HE T AT AT AN ol A I R 55 AR A Bl A,
PO 22 AR SZ A, 19 5 A 22 - JUL PR B s, DA T 349
S OIS B B R AR A O B E P R 38 B
PRI BE 1 M T A G BN 2R, AL RE IR D i 3h
P05, 3 A 3E a il A 3h A SRR E R e AL
JUURRE S BB M 8= LR, st AR L7, fie o S 2
RE D i B, RS BT DL i R e
R 2 m] S S T A e 2 T R e
KRR R IR A IR AR K SR R R AR BRI
SET 5 #1 4K & n] A ko35 20 b B F iz sh g,
P& 755 7 AE 7, s AR R H BILRE 1

AR R AR o B EUL WA M A AR AR AL, R s
gy 557 BE T, Ak T 5 AR B R S IR R
Wb 2o . DR B R R iz gl |
LT3 T RRR A, S = 2 8p P R e B AR
LR INE e T Dl Y e P A R TS e IE S
RS0, S T G M e A oI i AR B B AT
LF WD RE o VAT R P 4L AP P ] AR T
filt BN AEST IR TT S P E  D U i, FMA-L
PO MAS T BEAR, R WL H D AT e e
iz 3 P RE s, LK 0 0 RS B S, BB

x6 FWHEREREERZFRTH AT SELER (Ts)

Table 6 Comparison of step frequency and gait speed between two groups of post-stroke hemiplegic patients before and
after treatment (z+s)

#40 /steps - min™ S/ em- s
4531 1% — - — -
YT I 7 i I
papiiEiEl 32 56.72+13.83 63.81+13.19 21.37+£5.96 26.81+7.09°
75 il 20 32 54.34+17.14 71.19415.41" 21.94+8.96 34.09410.717

T 5 W ALIE YT AT AH e, P<<0.05 5 5 R B[] % B4 A B, "P<C0.05,



Bt BT 5

A A % FMA-L 34 & T % B 41, MAS 3
PR T X BRZH AT e 5 HEE G SET fE 1 4 s Ak &
HA% WURE 3G 98 IR E UL, P T B e UL
LA T3, DN 2% fie 2 22 B b AT R e A G .
(] T AR 5 Bk B R Al 37 B S R A R N
L FE B, BB 5 S Wl i 25 3l 37 A0 9 e M AV TR v AR
/N 3R B A S Bl 3 AN R EE B g s
AR R B R Ry e A Bl i BE B R RS RN
PR 0l ST B RRE MR Y AR R AL R
TR YT e W R R B g B 5 e B LA BR R K B L P
R A (o] T AR A3 U T A T B, BBS IR, 3R
HH BB 3l 7 IS A R A R MR R L S A R R RE D S
R AR A5 B B s, LS I AR T RO A
A R A T A T | ) il S el 21 B S
B R S 38 B RS A X R AT 67 far X b T 28
AN ) D30 R 0 R/ BT Bt B e AR AR L A
F 58 285 5 7R, A% TP I i A FB ST S DA A ) 67 FE
oLl R T e 22 IR ROR, HE LG E B, 5 HAD
BfF 58258 R A AT, b, P 2 BB BUE I (RP B
F X)) i 2, 43 BT R A, — 2 LK ) ke AR AR Ak
A g HBE B AT AR A AR S # ak ST RSB iy i
Bl VE LK I3 A8 Ry 2R ILSK g, SR BT a2
U 76 A 2 ik b AT, 9 2 JULARE I ol 7 I 8 T R
E A A BTk 37 rhCs o) {0 i F% 3 AR Y R RRUER, R
AN A 6 3l 7 ST A 1) — R R TR R L2
a5 R NURE R G 5 8T BB U 5 55 Fé
R R R R T fr K AR . AL R E ARG
SPGB B .F  A+CHE X i >, Bl B . F .
A-+CHE X ffif 88, B SO B 6 far 22 5080/, £
)55 5 ) DY DX I P M 7 Ay 2 R A B A, R
SR B TR B v, D REAS B OB o 4 f L AR
M A+ C-+E X faf el 38 50 W1 b, 2% S AT i 5 3% il
T Z A WUEE, BE 3 A R0 b 2% i TR LA LK g 52
AT I, M A S 3 o ST E O A TR s 3 ST S
FaE . MW B EIBIT IR RIHR I B OF 74
F, AT RE SR I WUEE B A R R N IS
X,

ZE LR, B S SET M4 &, vl 24 5
T WE £8E A AT KB S UIRE G2 R 2R B B R s
SV R P, A gt A8 B A, B R P BE D, IR
RS K e . BRSO B A e = K ) IR Bl
Ui, HR B XA [6) i o 53 391 BE AT 36 97, )5 91 AT B XF
AN TR i 9 53 1 3 A5 UL P 6] 5 A4 2 R AT aE — 20 F
€, TR A S AL B 3R 97 S

FlEEMsR PR AR g5 b %

£ % Lk

(1]

[3]

[5]

GBD 2019 Stroke Collaborators. Global, regional, and
national burden of stroke and its risk factors, 1990 - 2021: a
systematic analysis for the Global Burden of Disease Study
2019[J]. Lancet Neurol, 2024, 23(10): 973-1003.

CHEN K H, ZHU S Y, TANG Y D, et al. Advances in
balance training to prevent falls in stroke patients: a scoping
review[J]. Front Neurol, 2024, 15: 1167954.

YOO Y J, LIM S H. Assessment of lower limb motor
function, ambulation, and balance after stroke [J]. Brain
Neurorehabil, 2022, 15(2): el7.

B, WORAE B T Y RSk IR S T AR (],
EFRIEST L 2022, 47(1): 71277

LI B J, HUANG L X. The ancient literature source and flow
of the point to point penetration acupuncture method (in
Chinese)[J]. Acupuncture Research, 2022, 47(1): 71-77.
BT, (RBEE, MR, A T E BB R I T KUE
PR AR VR R T Be R A . BE AL IS [T]. 4 4, 2021,
41(7): 711-715.

ZHAO W F, REN Y Y, ZENG B X, et al. Yin-yang
penetrating acupuncture with elongated needle for spastic limb
dysfunction after stroke: a randomized controlled trial (in
Chinese) [J]. Chinese Acupuncture & Moxibustion, 2021, 41
(7): 711-715.

LIU H, YIN H B, YI Y H, et al. Effects of different
rehabilitation training on balance function in stroke patients: a
systematic review and network meta-analysis [J]. Arch Med
Sci, 2023: 19(6): 1671.

SOLIGON S D, DA SILVA D G,
BERGAMASCO J G, et al

ALMEIDA
Suspension training vs.
traditional resistance training: effects on muscle mass,
strength and functional performance in older adults[J]. Eur J
Appl Physiol, 2020, 120(10) : 2223-2232.

AR B AR IR A 2, TR BR A S B A 2 O3 4 i 1L A
2 R 2 Bl PR A AR 2R e R 20180 ). h AR
FhZeik, 2018, 51(9): 666-682

Chinese Society of Neurology, Chinese Medical Association;
Cerebrovascular  Disease  Group, Chinese Society of
Neurology, Chinese Medical Association. Chinese guidelines
for diagnosis and treatment of acute ischemic stroke 2018 (in
Chinese) [J]. Chinese Journal of Neurology, 2018, 51(9) :
666-682.

AR DR S e M R O 2, AR DR S PN A O 23 I L A
i el b R L 2 R HE R (2019) [T]. AR Rl 2k
2019, 52(12): 994-1005.

Chinese Society of Neurology, Chinese Medical Association;
Cerebrovascular  Disease  Group, Chinese Society of
Neurology, Chinese Medical Association. Chinese guidelines
for diagnosis and treatment of acute intracerebral hemorrhage

2019 (in Chinese) [J]. Chinese Journal of Neurology, 2019,



7

56

Acupuncture Research

[10]

[13]

52(12): 994-1005.
HAR R SR M o, AR IR S 2N o e
SR, R IR S I 5 A O 23 R LA R A v R i 2
AR AR IT AR M LT ] P AR R Ak, 2017, 50(6)
405-412.

Chinese Society of Neurology, Chinese Medical Association;
Neurological Rehabilitation Group, Chinese Society of
Neurology, Chinese Medical Association; Cerebrovascular
Disease Group, Chinese Society of Neurology, Chinese
Medical Association. Chinese guidelines for early rehabilitation
therapy of stroke (in Chinese) [J]. Chinese Journal of
Neurology, 2017, 50(6) : 405-412.

T AR BRI LML AR b st P P 2
Jiz#t, 2016+ 37-39.

GAO S Z, YANG J. Acupuncture therapeutics (in Chinese)
[M]. 4" edition. Beijing: China Press of Traditional Chinese
Medicine, 2016: 37-39.

PO, TR RAFIMIL AR dbat: o E s 2 A
2016.

LIANG F R, WANG H. Acupuncturology (in Chinese)[M].
4™ edition. Beijing: China Press of Traditional Chinese
Medicine, 2016.

STEBBINS J, HARRINGTON M, STEWART C. Clinical
gait analysis 1973—2023: evaluating progress to guide the
future[ J]. J Biomech, 2023, 160: 111827.

DE BLASIIS P, CARAVAGGI P, FULLIN A,

Postural stability and plantar pressure parameters in healthy

et al.

subjects: variability, correlation analysis and differences under
open and closed eye conditions[J]. Front Bioeng Biotechnol,
2023, 11: 1198120.

R, R, B R, AF A R ST 1 R R
Ji5r R (7], b AL BRI 5 508k, 2021, 27(3) : 290-296.
LIN Q, ZHENG Y X, LIAO W C, et al. Static balance
function in stroke patients: a plantar pressure analysis (in
Chinese) [J]. Chinese Journal of Rehabilitation Theory and
Practice, 2021, 27(3): 290-296.

KWAN M S, HASSETT L M, ADA L, et al. Relationship
between lower limb coordination and walking speed after
stroke: an observational study [J]. Braz J Phys Ther, 2019,
23(6): 527-531.

Elle, W, WG], S5 AR NI ) -2 (] 2 25 R A
R R A L R R [T]. oh R T AR BT S, 2024, 28(34)
5565-5570.

WANG C L, LIM Z, NIE M J, et al. Spatio-temporal gait
characteristics of the elderly and the risk of adverse health
(in  Chinese) [J].
Engineering Research, 2024, 28(34): 5565-5570.

S MW, YPEZE, S BT OP A E R 2 A T AR
SR O o A Hp R A AR [T ] A0 TR R Ak, 2023, 50
(9): 205-207.

WU D, TIAN T T, XU Y Y, et al. Effect of Yin-Yang

outcomes Chinese Journal of Tissue

balance penetration acupuncture combined with electronic

biofeedback stimulation on stroke with hemiplegia (in

[19]

[20]

[23]

[24]

[25]

[26]

Chinese) [J]. of Traditional Chinese
Medicine, 2023, 50(9): 205-207.

Ate, A, BT, & IR IR YT AT ZE T JBoR 28
I R ST B B LR TE & i 2w [T ). B £ %, 2025, 45
(2): 139-145.

YU T, WANG J W, JIAO X Y, et al. Clinical efficacy of

Liaoning Journal

antagonistic needling therapy on post-stroke lower limb
spasticity and its effect on muscle morphology (in Chinese)
[J]. Chinese Acupuncture & Moxibustion, 2025, 45 (2) :
139-145.

R, 202 2T BTG, B STEA " B0 S 06 77
TR T]. BUEEF R ek, 2024, 43(6): 691-696.

TIAN Y N, PENG Y J. Based on “Leading Yang from Yin,
Leading Yin from Yang” , the thinking of acupuncture in
Shanghai
Journal of Acupuncture and Moxibustion, 2024, 43 (6) :
691-696.

VGG, A AHE, BRAE, S5 AR 0 B vk Sy 3 0 N I A
BB £ 5 V- M Dy A B Xk FG 1 AR AR I LA Sl ) 2 R s (7]
T2y TR, 2023, 29(7): 106-110.

SUN J P, CUI Y X, CHEN H, et al. Improvement of

treating apoplexy is analyzed (in Chinese) [J].

balance function and effect on angiogenesis and cerebral
hemodynamics in patients with cerebellar infarction by main
method of lifting point-toward-point needling method (in
Chinese) [J]. Guiding Journal of Traditional Chinese Medicine
and Pharmacology, 2023, 29(7): 106-110.

s, RAM, RER, S SRR E IS B R IR YT X
Jii b B 2R P RE SR Y 7 8 R R I GABA B2 [T]. B %
iR A%, 2024, 40(1): 17-21.

ZHANG J P, ZHAO B, CHEN H J, et al. Therapeutic effect
of elongated needle penetrating acupuncture combined with
acupuncture-rehabilitation therapy in treatment of spastic
paralysis of upper limbs after stroke and its influence to serum
GABA (in Chinese) [J]. Journal of Clinical Acupuncture and
Moxibustion, 2024, 40(1): 17-21.

XA, BT ORIRZ )T BB R[] h RS
., 2020, 26(3): 47-48.

LIUS S, WANG X. Analysis of Yanglingquan point based on
Lingshu Jing (in Chinese) [J]. Guiding Journal of Traditional
Chinese Medicine and Pharmacy, 2020, 26(3): 47-48.
WHEE, BUR . TR Bk EEHLI] ALntp B R
fit, 2024, 47(5) : 625-632.

YU J H, HE J. Study on the name and essence of Qiaomai,
eight extraordinary meridians (in Chinese) [J]. Journal of
Beijing University of Traditional Chinese Medicine, 2024, 47
(5): 625-632.

ML, G, M2 BRI B RN T A R R B
o RERERY 40 BILT]. s EEF 22 , 2016, 36(7): 750.

WANG J, WANG H M, YE Y R. 40 cases of balance
dysfunction of lower limbs after stroke treated by acupuncture
of Yin and Yang Qiaomai (in Chinese) [J].
Acupuncture & Moxibustion, 2016, 36(7): 750.
ARG, HEARH L SRARLL, AF . P RO X e i o i A

Chinese



Bt BT 5

[31]

[33]

[34]

FEE N BT ILE RMS Mean (B 0952 0 [J]. PG5 2 24
2022, 35(11): 4-7.

FENG C Y, KANG Y W, ZHANG C H, et al. Penetration
needling on RMS mean value of the surface myoelectricity of
the foot varus in ischemic stroke (in Chinese) [J]. Western
Journal of Traditional Chinese Medicine, 2022, 35(11): 4-7.
SRR, I, K. BB AL AL B UIa  R i
X8 i A v LB B2 S D RE R S [T ], R A IR 2
i, 2024, 39(6): 798-803.

ZHANG H Q, HU C, WANG X. The effect of suspension
exercise combined with intelligent robot gait simulation
training on lower limb motor function in early stroke patients
(in Chinese) [J]. Chinese Journal of Rehabilitation Medicine,
2024, 39(6): 798-803.

WU Y, JIANG X J, WANG D X, et al. Dynamic nomogram
for predicting the fall risk of stroke patients: an observational
study[J]. Clin Interv Aging, 2025, 20: 197-212.

LIU J, FENG W B, ZHOU 1J, et al. Effects of sling exercise
therapy on balance, mobility, activities of daily living, quality
of life and shoulder pain in stroke patients: a randomized
controlled trial[ J]. Eur J Integr Med, 2020, 35: 101077.
LIX, XU G X, LI L, et al. Analysis of muscle synergies and
muscle network in sling exercise rehabilitation technique [J].
Comput Biol Med, 2024, 183: 109166.

W, R, B, F LRSS B MIIGIAT A T B
- A5 Dy A e BE L BRAE ST (T]. o B SR, 2021, 41
(12): 1308-1312.

XU L, LTF, WANG M, et al. Scalp acupuncture combined
with suspension training for balance dysfunction in patients
with stroke: a randomized controlled trial (in Chinese) [J].
Chinese Acupuncture & Moxibustion, 2021, 41(12) : 1308-
1312.

WANG J X, FIDIMANANTSOA O L, MA L X. New
insights into acupuncture techniques for poststroke spasticity
[J]. Front Public Health, 2023, 11: 1155372.

XUZRAL, XHAE, K2 . B IS ST A B A R
Jii 2 i 0 A8 A D RR R SE R [J]. R SRR R AT 5L, 2025,
42(1): 68-70, 74.

LIUC L, LIU X H, ZHANG A S. The impact of suspension
therapy combined with acupuncture at the paravertebral points
on balance function in patients with post-stroke hemiplegia (in
Chinese) [J]. Journal of Clinical Research, 2025, 42(1) : 68-
70, 74.

WA, A, BN, A TR A B A G R S F X A
RN Gz sh e i sz L], AR g P 45 & 44 7k, 2023,
32(4): 510-513.

SHANG Y, LU X Y, HU C, et al. Effect of awn needle
penetration combined with suspension exercise on motor
function of lower limbs in early stage of stroke (in Chinese)

[J]. Modern Journal of Integrated Traditional Chinese and

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Western Medicine, 2023, 32(4): 510-513.
T, sk, L&, A R R P R SRS
M Re Ry e R LT] hE B A e 5, 2022, 28(1) :
38-43.

WANG Y N, ZHANG T, DU X I,

between gait parameters and balance in stroke hemiplegic

et al. Correlation

patients (in Chinese) [J]. Chinese Journal of Rehabilitation
Theory and Practice, 2022, 28(1): 38-43.

WANG Y J, MUKAINO M, OHTSUKA K, et al. Gait
characteristics of post-stroke with
different walking speeds[J]. Int J Rehabil Res, 2020, 43(1):
69-75.

TS, T, AR, L IEW AL SR IET T
o B A B 5 S0 2006, 12(10) : 855-857.

HU X Y, YUN X P, GUO Z W, et al. Basic gait

hemiparetic  patients

characteristics of healthy adults (in Chinese) [J]. Chinese
Journal of Rehabilitation Theory and Practice, 2006, 12(10) :
855-857.

B, G, BN, S P E I R AT = S
BrlT). bR B4k, 2012, 27(3) : 227-230.

LI X P, SHU B, GU X H, et al. Temporal-spatial
parameters of gait: reference data of normal subjects from
Chinese Chinese) [J].
Rehabilitation Medicine, 2012, 27(3): 227-230.

PINHO L, FREITAS M, PINHO F, et al. A

adults  (in Chinese Journal of

comprehensive understanding of postural tone biomechanics:
intrinsic  stiffness, functional  stiffness, antagonist
coactivation, and COP dynamics in post-stroke adults [J].
Sensors, 2025, 25(7): 2196.

ARIN-BAL G, LIVANELIOGLU A, LEARDINI A, et al.
Correlations between plantar pressure and postural balance in
healthy subjects and their comparison according to gender and
limb dominance: a cross-sectional descriptive study [J]. Gait
Posture, 2024, 108: 124-131.

SZOPA A, DOMAGALSKA-SZOPA M, LASEK-BAL A,
et al. The link between weight shift asymmetry and gait
disturbances in chronic hemiparetic stroke patients [J]. Clin
Interv Aging, 2017, 12: 2055-2062.

O, sk EAM, AL, AF AT R R R
YT - B R iz 3 D RE B AR DG HE R ST [T]. op R A rh e R
2023, 18(8): 879-884.

GUO S, ZHANG Y M, ZHAO Y S, et al. Study on the
characteristics of plantar pressure in stroke patients and its
balance and motor function (in

2023, 18 (8) :

correlation with trunk,
Chinese) [J].

879-884.

Chinese Journal of Stroke,

W fe B 31 :2025-06-25 &[0l H # . 2025-07-29



