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Therapeutic effect of transcranial magnetic stimulation under CT localization on poststroke

motor dysfunction

XU Yahui, ZHANG Xiaoyun, ZHANG Ran, WANG Peifu

Department of Neurology, Aerospace Central Hospital, Beijing 100049, China

Abstract: Objective To observe the treatment efficacy of transcranial magnetic stimulation therapy under CT localization in
patients with motor dysfunction after stroke. Methods A total of 150 patients with ischemic stroke were enrolled and divided
into observation group (n=75) and control group (n=75) according to the time of admission, and there was no significant
difference in the general data between two groups. Patients in observation group were given transcranial magnetic stimulation
therapy under CT localization, and those in control group were treated by conventional transcranial magnetic stimulation
therapy. The lower extremities muscle strength, upper and lower extremities motor ability, balance and living ability were
assessed before and at 8 weeks after treatment. In addition, treatment response rate was also compared between two groups.
Results After treatment, the assessment scale scores of lower extremities muscle strength,upper and lower extremity motor
ability, balance, living ability in observation group were significantly higher than those in control group (P<0.05). The
treatment response rate of observation group was also significantly higher than that of control group (84.00% vs 68.00%,
P<0.05). Conclusion Transcranial magnetic stimulation therapy under CT localization is highly effective in patients with

poststroke motor dysfunction, and the specific mechanism needs to be further revealed by basic neurobiological research.

Keywords: stroke; CT localization; transcranial magnetic stimulation; motor dysfunction

I 27 R e — oy kS L A 2R (e it )
Bl B 2 (R M PR 2 v ) 5 A A P i 2 E R A5

(7% B #7]2022-03-16

(EE&TE ] E ARG REF G585 H (Z181100001718095)

(VBB @A MR N, SE0A B, B 5T T 1 < Ml 16155 5 R0 22 AL E-
mail: youdemeide2021@163.com

B 1EE ) E R, WA, AT BRI, BF5E D7 il < I i A5 R i 2628
P95 , E-mail: pfuw@sina.com

Forp, SRR AR A R B 2 18 70%. B TS
N R RS A, A v B 7 A T S R
S RBBEH R MR —REGR BN . REN AR
J7 R R JEAT B T 2 e R A SE T R (H AR AR
HRBR B e VA o A PP R T 20T ARE I K AR . R
e R I g5k 42 W) P I 0 BE DX A A [R] , 2 T BB 3 R K
SV W ATAE RIS B AT S B L3 R AL
SN REREAT A R B A, A A B A K
IR R , (o A BUPR A ¢ A I B TR e bk i A 25
I RAE S A E RTINS P, BEX A v B SR
B R IR, PRI S8 13z 3 D) RE X 3 B



-_1016 -

] 22

2L U

TR %39%

R TN v R AR A B A L T 2 R AL
(Transcranial Magnetic Stimulation, TMS ) Jj&— i 1:f
— 2 T ) T R s il DX 9 P A 3 A A
I i X DB AR TT T B . A HROE R TEIRIT RS
P I, 3l i MRTE R ZE 2 TMS B8 2 25 04035 FR 3 11
WE OANFEDIRET . 1B LW ZE 5 (Computed
Tomography, CT)/E R —Fh A< b F K A L e A 4L
SE L R AL L TR B T, A BF RIS CT
SE AL TMS YR 7 4 25 vh 5 8 13 3l B 65 IR 9T
e

1 #REFHZE

1.1 —fHEM 558

YAACE MR P BERE 2018 45 1 H ~20214-4 H
W3 1) i it 7R B A o R 150 B8], A VA FNAR H AR
T LA BE ST 2N A AR B IRYT
AbFREEIGIT I . Hie ABEINR] 23 Ry LB ZH (n=75) Fl
XA (n=75) . WLERAL T 1 40 1), Lot 35 61, 4F
W% 37~65 %, F-1(53.73£6.96) % , 1K JFi & 15 % (BMI)
(27.1243.00) kg/m*, i 1~3 1~ H ,F3(1.8£0.7) A ;
X REZH B BB M 42 491, Lok 33 3], AF % 37~62 %7, F-
$1(54.08+6.41) % ,BMI(28.16+3.53) kg/m’, #i5 F 1~3
AL FE(1.7£0.8) H o 64 8 e ME A B AR
1% BMI Filip 8 5 T8 JC i 25 14 22 55 (P>0.05) , A 7]
otk o A B 53 8 3 AR B B 2 A0 B2 D Ao, fR
R B E R E .
1.2 P NFOHERR AR
12,1 BANERAE (D) AF G (5 S0 I 0 12 W 2
SRS HR SRR IS 5 (2) BRI , R 2~5
A K2 TMSIRYT 5 (3) K9 Hi G R sk 9% I iz
Yy fe kAT, &I JE A7 AE LT BGs S A ; (4) I
HHHEIEHR .
122 #HBdrgE (DARTEESY A THIRSR
1A AT TMSIRYT B3 5 (2) AN HAA T8 B BR 9%
AR ) e B Aig2 5 (3) 45 FF A 46 AR el -0 o 8 At
ARERL A 58 U -
1.3 BT HIE

PR AT R A 34 4 A2 w R D It | I B | g K
- R G A L A 25 06T DL R I B R B IRYT
47 = BT I F(2:95 3= o N € 1 3 1 e
B REUE L TMS IRY7 % iR By 4 B 248
Ph b TAE &5 (36 97 0 i8I 28 i g o Y
(Mdetronie 23 7, MAGPROR30 B ) #-171AYT , 2k 18
8L, e KRG 3.0T, HE BOEEM , 56
F-RELTRY S B IR YT 2 1B o0 i T (a4
B B B )2 b T IO R AR S X8, 5 VR R R

TARY) . BUREOm 4 20 He, R 600 ik f, Rk
RS A] 2 s, [ ) 28 s, AU 15 min, £
16T Sk (dl,d2,d4,d5,d7) 36 T R 8 . WA
BN IR 32 2 B2 )2 b R RO R X TMS JiEfi
FRECT @ FIRYT P8R (D CTH, IRITHTER
FHVE ]+ 64 HE CT X 35 L d A7 F 4, IR BB
0.934, 25 5 mm, HJE 120 kV, H Ji 200 mA,
FLTERE 40 mm; (2) ] FH CT EHEXT B RIGiE1T — 4k
T AR, ) FH A B X AR 2850 32 ke 5K 6 2 5 A9 B8 X %
A5 B DX X 7 P fi DX A7 ", — 4 A A
AU W A AR 5 R i 144 DG R, i e 7 i X R
JO7 A0 i DX i T ) B85 s, 00 R A
B (R A5 A4 B A R, AR B LA AT A
E (B 1) 5 (3) 8 F L B2« K 8 F- Lk BBl vl A5 43 )
BT AR AR IO A, 2k P V- T ) R e
Fisi AT, 5 K T 5 45~550FF , X B A HEAT I
B 4 JA AR HEAT L IRE B, TR B S R B
P i DX it - A AR ] 7 G 2R, 5 o SR s A o
2 H AR X (4) 5038 2 8RB 97 TR ORI
220 Hz, Jat o 600 Jok v, B RN 22 6] 2 s,
] B 3Y) 28 s, A U 15 min, 4 90098 5 vk (di, d2,
d4,d5,d7) ., 3007 JEIN 8 A .

BE1 mIREX () RAEEMT)

Figure 1 Locations of diseased brain area (upper) and skull (lower)
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Table 1 Comparison of lower extremities muscle

strength score between two groups (Mean+SD)
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Table 2 Comparison of Fugl-Mayer assessment scale scores of motor ability between two groups (Mean+SD)
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Table 3 Comparison of assessment scale scores of balance and living

ability between two groups (Mean+SD)
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pUEZS4) 4.75£1.50  12.33+1.51%  3577+£2.33  74.57+5.13%
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Table 4 Comparison of therapeutic effect between two groups [ cases (%)]
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0(0.00) 68.00
- - 7.018
- - 0.018

X K H bR g T YA R B4R . ARF ST A R R
WLEE 2] B3 1 B2 s RE P43 B - e o vE4y Bk
i TR IR X AT HE 5 TMS X4 5 il X 1 H, 176 5
Gl GIE S S S O TN B2 L R R EZ DT
R A T T R R, T s 2 Ml A G 2 1 Y
AR A 5| RS S fih 2544 AN D RE A AR 20 AR R X %
A% 07 g DX ) SRR AR 1 T P 8 T Y LT Bk
A T 32 29 A DG 5 g DX S B0 2 ik o] 98 1k 1 34
I, T RN B B AP A D RE el AR
W Re R A R DI REWK B M 25 B R, S s AR
HEULARE A A TR R E RN E  JRITARK
REX AT R EIRIT RO B AR R . AHF g 4 R
R B A0 A B A T BRIV FA T A ROR i 3
o T HR AL X KW CTE A T TMS IR Y7 WA v i
R WA ROE B TR AT Ok . & BT
W, CT ML F TMS IGY7 X4 5 128 sh D) RE i /R
Jr R LR HLE A T 0 & A 2 S T 5
2R

[ &% 3Cik]

[1] Campbell BC, De Silva DA, Macleod MR, et al. Ischaemic stroke[J].
Nat Rev Dis Primers, 2019, 5(1): 70

[2] Toman NG, Grande AW, Low WC. Neural repair in stroke[J]. Cell
Transplant, 2019, 28(9-10): 1123-1126.

[3] Feske SK. Ischemic stroke[J]. Am J Med, 2021, 134(12): 1457-1464.

[4] Kuriakose D, Xiao Z. Pathophysiology and treatment of stroke: Present
status and future perspectives[J]. Int J Mol Sci, 2020, 21(20): 221-
226.

[5] Oliveira FA, Sampaio Rocha-Filho PA. Headaches attributed to

ischemic stroke and transient ischemic attack[J]. Headache, 2019, 59
(3): 469-476.

[6] Lefaucheur JP, Aleman A, Baeken C, et al. Evidence-based guidelines
on the therapeutic use of repetitive transcranial magnetic stimulation
(rTMS): An update (2014-2018)[J ]. Clin Neurophysiol, 2020, 131(2):
474-528.

[7] Koch G, Bonni S, Pellicciari MC, et al. Transcranial magnetic
stimulation of the precuneus enhances memory and neural activity in
prodromal Alzheimer's disease[J . Neuroimage, 2018, 169: 302-311.

(8] Witpk, Wik AEEET R oERLWLERTL LH[T].
oAb 2 A 7 &, 2019, 52(9): 681-683.

Zeng JS, Pu CQ. Evolution and update of diagnostic points of various
major cerebrovascular diseases in China [J]. Chinese Journal of
Neurology, 2019, 52(9): 681-683.

[9] Cannell J, Jovic E, Rathjen A, et al. The efficacy of interactive, motion
capture-based rehabilitation on functional outcomes in an inpatient
stroke population: a randomized controlled trial [J]. Clin Rehabil,
2018, 32(2): 191-200.

[10] Silva S, Borges LR, Santiago L, et al. Motor imagery for gait
rehabilitation after stroke[J]. Cochrane Database Syst Rev, 2020, 9(9):
013-019.

[11] Kannan L, Vora J, Bhatt T, et al. Cognitive-motor exergaming for
reducing fall risk in people with chronic stroke: A randomized
controlled trial[ J]. NeuroRehabilitation, 2019, 44(4): 493-510.

[12] RV, F5, A8 04, 5. &5 2 AR SR A ST skat

Fof B H B AN SRR I W ral)] P ARMBE S S R &
&, 2022, 44(1): 35-39.
Wu SP, Li X, Qi YW, et al. Effect of repetitive transcranial magnetic
stimulation combined with motor observation therapy on the recovery
of motor and cognitive function in stroke patients[J]. Chinese Journal
of Physical Medicine and Rehabilitation, 2022, 44(1): 35-39.

[13] Zaum, R A58, SR 4T ARIR & 5L B PRRER) 06 77 5 P 6 B0
Bt R [T, B A B, 2021, 36(3): 356-359.

Li SX, Zhang ZQ, Zhang LX. Research progress of low frequency
repetitive transcranial magnetic stimulation in the treatment of post-
stroke aphasia[ J |. Medical Biophysics, 2021, 36(3): 356-359.

[14] Nowinski WL. Human brain atlases in stroke management [J].
Neuroinformatics, 2020, 18(4): 549-567.

[ 15] Hunnicutt JL, Gregory CM. Skeletal muscle changes following stroke:
a systematic review and comparison to healthy individuals[J]. Top
Stroke Rehabil, 2017, 24(6): 463-471.



8 , .CT

- 1019 -

[16] Lee J, Stone AJ. Combined aerobic and resistance training for
cardiorespiratory fitness, muscle strength, and walking capacity after
stroke: asystematic review and meta-analysis[J]. J Stroke Cerebrovasc
Dis, 2020, 29(1): 472-498.

[17] Birjandi SZ, Abduljawad N, Nair S, et al. Phosphodiesterase 10A
inhibition leads to brain region-specific recovery based on stroke type
[J]. Transl Stroke Res, 2021, 12(2): 303-315.

(18] 48R . IR T A 4y 5 4 & 4 0 22 FRAE R L0 7 o 45 o 48 A AL 8 2F
R[] A BFIR(EFRM), 2022, 49(1): 123-129.

Xu S. A review of biological marker based mechanisms of action of
transcranial magnetic stimulation for stroke treatment[J]. Fudan
Journal (Medical Edition), 2022, 49(1): 123-129.

[19] Diering GH, Huganir RL. The AMPA receptor code of synaptic
plasticity[ J]. Neuron, 2018, 100(2): 314-329.

[20] Torrado Pacheco A, Bottorff J, Gao Y, et al. Sleep promotes downward
firing rate homeostasis[ J|. Neuron, 2021, 109(3): 530-544.

[21] 3K 3, Byfesh, 41 I . 20 bk k)OG5 5 3h BR AR & 2 ik

R B RS R SLE B A LR R LR e T e E

S5 A 4 &, 2021, 43(2): 127-130.

Zhang Y, Liao WJ, Zou F. Effect of functional electrical stimulation

combined with low-frequency repetitive transcranial magnetic

stimulation on upper limb function recovery in patients with late stroke

[J]. Chinese Journal of Physical Medicine and Rehabilitation, 2021,

43(2): 127-130.

Faghihpirayesh R, Yarossi M, Imbiriba T, et al. Efficient TMS-based

motor cortex mapping using Gaussian process active learning[J].

IEEE Trans Neural Syst Rehabil Eng, 2021, 29(1): 1679-1689.

[23] Boudokhane S, Migaou H, Kalai A, et al. Predictors of quality of life
in stroke survivors: a 1-year follow-up study of a tunisian sample[ J].
J Stroke Cerebrovasc Dis, 2021, 30(4): 105600.

(%h#E:F I )

(22

[a



