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Application of intermittent Theta burst stimulation combined with rehabilitation training in
the recovery of upper limb dyskinesia in patients with acute severe stroke PAN Qi-kai, LIU
Xian-song, WU Yong-pei The First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China

[ Abstract] Objective To explore the application of combination of intermittent Theta burst stimulation and rehabilitation
training in the recovery of upper limb dyskinesia in patients with acute severe stroke. Methods Ninety-four patients with acute stroke
hemiplegia in our hospital were selected. The patients were divided into a training group and an electrical stimulation group by means of
odd-even number method, 47 in each group. The training group received routine rehabilitation training. The electrical stimulation
group received intermittent Theta burst stimulation combined with rehabilitation training. The clinical efficacy (NIHSS), upper limb
movement assessed by using Fugl-Meyer assessment (FMA) , modified Barthel index ( MBI) and upper limb movement index ( MI) ,
electrical stimulation indicators such as central motor conduction time ( CMCT) and motor evoked potential ( MEP ), surface
electromyogram signal and cerebral hemodynamics such as peripheral resistance, mean blood flow velocity and mean blood flow volume
before and after treatment were compared between the two groups. Results  On the 1 st, 2 nd and 4 th weeks of treatment, the NHISS
in both groups was decreased gradually (P<0.05), and the NHISS score in the electrical stimulation group was significantly lower than
that in the training group at each time point after treatment ( P<0.05). After treatment, the scores of FMA, MBI and MI were
increased in the two groups (P<0.05) , and the electrical stimulation group had higher scores (P<0.05). After treatment, CMCT and
MEP in the two groups were declined significantly ( P<0.05), and the above two indicators were significantly lower in the electrical
stimulation group than those in the training group (P<0.05). After treatment, the surface electromyogram signals of biceps elbow
flexion and triceps elbow extension were risen significantly in the two groups (P<0.05), and the signals in the electrical stimulation
group were significantly higher ( P<0.05), but biceps elbow extension and triceps elbow flexion revealed no statistical differences
within or between the groups (P>0.05). After treatment, the peripheral resistance in both groups was reduced significantly ( P<0. 05)
while the mean blood flow velocity and blood flow volume were enhanced significantly (P<0.05). The peripheral resistance in the
electrical stimulation group was significantly lower ( P<0.05) while the mean blood flow velocity and blood flow volume were
significantly higher than those in the training group (P <0.05). No obvious adverse reactions were found in the two groups.
Conclusions Intermittent Theta burst stimulation combined with rehabilitation training can restore the upper limb motor function of
patients with acute stroke hemiplegia, and improve the electromyogram signal and cerebral hemodynamics. It has a significant efficacy
and is worth recommending.
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F 1 WA NHISS o L% (47)
20 51 %k TRITHT RITH 1A TRITH 2 A RITH 4 4
F R 2H 47 18.04+3. 82 13.42£2.19° 10. 59+2. 83 7.13+1. 63%¢
Ik 47 17.95+3.33 15.03+3. 02° 12.42+2.13% 8.57+1.71%%¢
! 0.132 3.201 3.542 4.521
P 0. 895 0. 002 <0. 001 <0. 001
a 5RYTHTHLAL, P<0. 053b 5YAY7 1 A HLAEL, P<0. 05;5¢ S5iRY7 2 JA LA, P<0. 05
*x2 BWALFZZHERLER

a5 - ‘ FMA(43) ‘ MBI ‘ MI

TRITHT WITE TRITHT WITE RITHT WA
RSA 47 29.36+5.75 42.21+7.58" 43.21+8.43 63.16+12.36 " 50. 46+10. 25 71.23+12.73 "
YR 47 29.10+6. 31 38.25+6. 66 * 45.52+8.94 54.64+10. 42 * 52.64+12. 54 64.25+9.08*
' 0. 209 2.691 1.289 3.613 0.923 3. 060
P 0. 835 0. 008 0.201 <0. 001 0. 359 0. 003
* 5YRYT AT LER, P<0. 05

3 FHABRRBIERILER (ms)
CMCT MEP
251 %k
IRITHT BT IRITHT BITIE

F R 2 47 11.84+1. 64 9.41+1.47" 23.74+2. 84 20.541.47"
Y Zral 47 11.94£1. 60 11.01£1.56* 23.54+2.79 22.1542.53 "
t 0.299 5.117 0. 344 3.772
P 0.765 <0. 001 0.731 <0. 001

* FRYTHTLEL, P<0. 05

2.4 WMAFEABRESLE BT, A=k

WU R i = S LA s B 2% 1o L PR A 5 Bl 2 1

H R A 1 TR (P<0. 05) T ik — Sk LA
F4 FWAREAEESLEE (107°V)

I =Sk WU I sf 2 sl i TR) e 3, 22 R o8
e EE X (P>0.05), W4,

ik =3k WU i RMS Ak =3k U RMS

k= 3L WU i RMS

il =3k U RMS

2151 %
IRITHT BITIE TRITHT W7 IRYTTT RITIE IRYTTT RIT IR
R 47 4.2421.19  6.72+1.32*  0.93+0.25  0.88+0.24  2.07+0.46  2.11x0.36  3.31+0.85 4.95+1.05*
Il 220 47 4.20£1.03  5.64+1.21*°  0.9820.22  0.92+0.18  2.10£0.39  2.1420.45  3.3520.79 4.46+0.89 "
! 0.174 4.135 1. 029 0.914 0.341 0. 357 0.236 2. 441
P 0. 862 <0. 001 0. 306 0. 363 0.734 0.722 0. 814 0.017
* 5RYT T LER, P<0. 05
2.5 FWAMMRshAFE BI7a, AN BRSNS BRI TN ZREE, -2 1 i 3 B 5 i

JIRETRE, P M EES IR ERERS, B fiEsS TII%4(P<0.05), kS,

x5 FARMRKINNFLE

- - SMEIBE 1 (kPa + S/m) MG (em/s) ML (ml/s)

TRITHT WITE IRITHT BITIE RITHT BITIE
RgsgA 47 93.45+7.93 73.34+7. 64" 14.30+2. 53 18.33+2. 12" 6.12+1.20 9.56+1.02"
PlE R 47 93.27+8.21 85.43+7.88 " 14.42+2.29 16.03+2. 85" 6.08:1.09 7.43£1. 11"
t 0.108 7.552 0.241 4.439 0. 169 5.139
P 0.914 <0. 001 0. 810 <0. 001 0. 866 <0. 001

« 5RYTHT L, P<0. 05



