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Abstract

Objective: The purpose of this study was to investigate the effect of intermittent Theta pulse
stimulation in cerebellar hemisphere on walking function in patients with lower limb dysfunc-
tion after stroke. Methods: 24 patients with post-stroke walking dysfunction who met the inclu-
sion criteria were randomly assigned to the experimental group and the control group, with 12
patients in each group. On the basis of traditional rehabilitation treatment, the experimental
group was given intermittent Theta pulse stimulation of cerebellar hemisphere (iTBS), and the
control group was given false iTBS. Both groups were treated for 3 weeks. Berg Balance Scale
(BBS) and Fugl-Meyer assessment scale for Lower Extremity (Fugl-Meyer Assessment Scale for
Lower extremity) were used before and after 3 weeks of treatment. FMA-LE was used to evaluate
lower limb function after stroke. Insole gait analyzer was used to evaluate the patients’ gait speed
before and after treatment. Results: After treatment, BBS, FMA-LE and walking speed were sig-
nificantly increased in two groups (p < 0.05), and the therapeutic effect of experimental group
was better than that of control group (p < 0.05). Conclusion: Cerebellar iTBS combined with tra-
ditional rehabilitation therapy can improve the walking function of patients with lower limb
dysfunction after stroke, and the efficacy is better than that of traditional rehabilitation therapy
alone.
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G 2 o 2 Y P SR T AR ) R SRR, IR T R A R S A B I R U OA R o A R R
TOFE A FECK IR 1 EE RN, Sl e At TGN B 7R gk JE AL etk s 7R AT s A S
FEI S —, MAERNIR EAORZMEZR, HEM 1990 2] 2019 45, A5 80 g R AR
ATAESEIN T 36.7% [1]o i 25 v 28 2o FRO AR A2 o 38 ), KK JBE AR R 2R 4%, T DA 3 P27 > R i
S ARE LG R ZIRIT I, 2R TR S, A EREY, 8 R R T
R—EFRE LR T 2 i B AR T2, (R K AR KA 15%~30% [2]. H, BTHE
FEMST AR YGE R R, ISP AT O RN H R N EEH bRz —[3]. Bk, FHR—F0H.
FONA R OG5 T DR RS KGR TT JVEBTE AT .

4142 N1 )% (Non-invasive brain stimulation, NIBS) IEi# sl A #£2 R S5 BEE RN K, 1%
DTVEAR 3P 22 T B R TR IR S5 A R 6 1, il ¥ (Transcranial magnetic stimulation, TMS) & H:
2z —[4], TMS 2 —FH T B S e YR AR RN IR TT RO . BAL T3k B2 b 1 26 Bl N 1Y) 5 L IR AT 2R
PR AR R SR IR E O T B N AR S, a0 SR R R R L FRRARIS VR T [l A, T e R (B
FREMER, B H (e 2 e B R 7 AR Ak, NI P A — R A B A B RS & B SR K e, TMS
CETIF R Z A R kR s, Theta 1581 (Theta burst stimulation, TBS) & H 2z —[5]. fE—
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TR T P REVERE IR AR BT TR T, e /N G )3 30 5 20 o 8 D IR S AR C[6] [7]. A
FAH, /NI ITBS W] LA i 25 v (838 1P Dh RE[8]. (HIZ 4 Jy1k, ST/ iTBS X &5 R IR AT
hREST R BE T3 BR[9] -

XL, ABETEARZR TN EER AL ECE Theta ik of IO 26w J5 T B Zh BEREAS 0 B 1O 2 15
AR

2. ARG E
2.1 ARMRESA

PANARE: O FFEHAeEE 52 28 DY J 4 T I 0 2 R 22 BB T B €% 2 I 5 000 12 T 22 )
(2 Wrbr#E[10], JF HZ CT F/ER MRI ZWAMi2E s @ FERE 2 JH~6 H 218, I H 000 K
PERER MM G A s @ FREAE 40~75 B 2 I, @ 2 < ThRetk P47 & 3K (Functional Ambulation
Category, FAC) <4 2%, Hfg5emK 10 KB AT MRR(MALSHBI F); ® v DOBAE & 50 1 3kd8R; © %%
BHERES.

HeBpbre: © FH TMS Z22AE(W NN OIS BAGREAELER); @ BF /NN T
Ry (@) ZHHIA NIRRT @ B 0T RE S 00 I R 00 B (U™ M . SO A
ML), © PHEHRZIWIEBEPATR G T), G TS RATT s © AR @ IEER
R RG240 H AT IEAE S H AR RS o

A FAT BRI EE A2 RS #E(R RS 8 QYFYWZLL27917). EHY 2022 4 7 H & 2023
7 HAETE BRF B B B B R RS20 TT R & EIRFRER A 5 N R T ReREAG B 24 ], K
FABENLEC 7220 24 ) B35 BENL > ik g 4 AI T R 20, T4 12 491

2.2. W

ARIES BN XE . WALXT R, V69T 3 BRIk, B 5 K). WBITITANGYT 3 S,
Ext Berg “Ffiif &% (Berg Balance Scale, BBS). Fugl-Meyer V¥4t &% ~ 7 (Fugl-Meyer assessment scale
for Lower Extremity, FMA-LE)S5%) J 3 1) I Dh R RS AT RE 71 b AT VEAL s SR SR ACE S i o 3
W HAT 73T

P8 T SE 3 AL G R EIRIT (N R s Mg ahig sl ARSI AN SISk SO I 25,
WATIZR. WTAIZ. E TSI, HEAEFRENRIRNSEE) [11]. FibiEa b, R A5
14 252 145 T iTBS (intermittent Theta burst stimulation, theta, iTBS) [12], {8 F 28 il sl A 5
iTBS HIB e /N LB B2 T 7 1 em, FRZRAMI 3 om Ab[8]. ZiFEl S fmiE A1), Fwitgim - 7[13]. iTBS
) 56 P i W 2. 32 2 R (Resting motor threshold, RMT)[¥) 80%, RMT 5€ XCNFEIESE 10 GRE A+, =
D5 PRI K > 50 pwV 1) MEP (1 SR M8 FE[14], LA 5 Hz A% # 5 1) =4~ 50 Hz fik 2 i iTBS,
RS 2 FRIEUSRE 8 0, FL=4E 600 Mk, FHES 200 #b. 1 IRER, 5 RIE, EESIRIT 3 . XTI
HAEAL G R IRTT I EEAE 25 TR iTBS, & iTBS 24k, fHGmg A | (el fidiz, 5HIER) iTBS M,
VLB EE T s, EARMES T ITBS, ffEHBEAICUKMNEE,  HA 252 3525 PR,
FFEESEIAIT 3 A, LIRIK, 5 RIF.

2.3. G IEFR
WA AEIRITRIANAYT 3 )G, 447 BBS. FMA-LE. Bi%E & ITAG .
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(1) Berg ‘FH&®ER(BBS): BBS Mt 14 ANTH, BATEA 5 ANH, /02 0~4 45, WA
56 7. BBS mZA3ilkm, S AE S [15].

(2) Fugl-Meyer &R FTH# 2 (FMA-LE): FMA-LE fEiazhZhAgSush i i 3 n5gia®k, B 34
gye B, ARG MO RIEIC WIZ D D Re LT [16].

() BESIA: RAHEINT ERME A BRA 5 A 7= 1 OB AT QO AT I & ARYE B ik
HURESR, B e 3 NSRS, R BN IE S ) R ig sh b . B ZRIE B > 15 KK~ i,
VEREAE 3 BB E LUTE RS IRATE 2 408, DS Bl[17].

2.4. Gt oA

KH SPSS 26 Siit AT AT, THEREIFKEIES S, PA(X+s)FoN, KA t K
ﬁﬁ%ﬂ%&%%ﬁ,%ﬁ%ﬁﬁ%,%ﬁﬁﬂm%ﬁﬁ@%wmawﬁﬁ BHG %5,

3. R

BT T, WAERFIEN B, BRI EANR RS WAEEFPEE. M. . Wi, &
HU RN AR R S — R R Ge it oA, AR ZE R TEG B X (p > 0.05), BEARHHE, #LE 1.
TRITHT, PALERE & DR LU, ZRIEgih 5 L (p > 0.05), WAHBIEE AR, BI7)E,
PR AH EE T ) 5 TR R BIG TT 1T 25 i 3 s E#ﬁéfﬁﬁ‘?ﬁ%)((p<005) By e 5 A FiR a1
YRR, ZR¥ASE L (p<0.05). ¥ 2. %3,

Table 1. Comparison of general data between the two groups

1 MEBRE—REEIEER

P[] (%)] Al (%)] A I [451(%)]
A FW (D) FirE(H)
5% 8 Vs H i iRy

WRies(n=12) 59.83+966 7(58) 5(42) 120154  7(58) 542) 10(83)  2(17)
AMEE4(n=12) 61.25+900 9(75) 3(25) 121%130 10(83)  2(17)  11(92) 1(8)

p 0.725 0.667 0.984 0.371 1.000

Table 2. Comparison of scale scores before and after treatment between the two groups [score, (X £5)]

2. FHEBEETAIRERTESLR[SY, (Xs)]

ZH ) BBS 4 FMA-LE 14y

R (n =12)

VAIT R 33.41 +10.99 21.42 +3.97
BIT S 41.92 + 8.96% 26.25 + 4.60°

SHHEZ(n = 12)

N=Prd 32.5+9.00 21.83 +3.46

=

AT R 33.92 +8.45% 23.33+£357%

SHITRIES, p<0.05; °: SXRE4LATT R LE, p<0.05.
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Table 3. Comparison of gait analyzer data before and after treatment between the two groups (X £ s)

3. MERE BTSSR (X +5)

#H 5 i (m/s)

RIGH(n = 12)

YBITHT 0.53 +0.30
YaIT S 0.82 +0.33%®

XHEZH(n = 12)

YRR 0.40+0.21
YT S 0.48 + 0.24°
e A S5BUTRTELE, p<0.05; P SXERAEITE LA, p<0.05.

4. g

R fE, KRB AR B T BE AR 240, AR SR IR, A S EERZ 3R,
18 BRI B D) RE R RS [18]. £ 22%~500% 1) B £ R JE I AN REISLAT AL, S0 ARG T & [19]. il
BT A BCE B AT DR, RmHAEERE, BN T HETRERIT I EE R —

TMS & — M T 757 PO A AR R AR IT R . Horh— 10 TBS KIH: @O FA7 I a] Bk #ore
X% s @ HGT AR, RBGREEARXHS: @ B H T2 AU @ EAREIREGNEETEY
BT © FEX R AL 8 A7 5K v I 5 G 1 S50 AUE G ORI AR B2 06, I145 2R 2 (1) 5V [5] -
TBS 4% iTBS 1 ¢TBS (continuous theta burst stimulation), iTBS w425 [ i XA 14[20], HAjCMHT
INFIBERT . AR IR AE . P AR SE S, A AT RL[21]. I JUAEA K iTBS W97 26 P 5 Dh Refshg
(R SR 2 S8 A T RIBOR I 35Kk, T SN~ 2R 1) SCRR B D o B el T RSOR G 1 3k 52 175 A
cooper %5 A4 2012~2016 “E[A 7T, 15 HRIBOCIN IR < 42 % 2 7/100,000, 1X—EF2FE F s
7 TMS BT Rk[22]. PRk, ASHIE TSR/ 3K ITBS % T4 v J5 22 AT D RERRAS R 9T 24

Koch S£ (BT TR R, /NRFER ITBS Beig T NN M1 X% PE[12]. Luft 558 NN, e s
AR /IG5 2 5 (i 00 e A0 A5 K R 2 IE AR G [6] 0 X M/ =Bk iTBS B T2 H 5 3 R AT
DIREVK S BV TT B AL T SCREIRHE o WICASBIF 238 AR A /0N o 2 BRA'E A S

Koch £ A\[12], @ik BBS. FMA-LE. ZLAMEZA A s B IS UE R 1 /M-3R iTBS W97 A fE
B TP AT IR R, ARl ELAEL BBS PP ol S, FRATIBE 4 R 50— 5. Xie 5§
AN [B]HI i FMA-LE. ToRBAT IR, e i e B S E e, 7RI /N 3k BRI iTBS H 454
WERST P B A BERES, FMA-LE ARECEA R EE, ONWIIRGER 5 —8: HH
NHBF TR R, TEHRER NS EF N B SR E R (B KM E ] B 1% . KA 71 5%)
R ZEEE AL 25 RS, A T 4e /N TR E, DAY/ 200 R 20l ge 45 SR 52 o

AW RERER, Gk 3 AIRIT IR, PidlE# BBS. FMA-LE LLECSD#E, BB T aiE k. i
O ST RA L, SGEEE, ULEH/NCEER iTBS 4 G &SRR 6T, ST miAs 5 T BT Refets &
FRATUIREII S, LR alift SR IR T AR 2.

5. &hig
b ERTE, /NIEER iTBS 4544 45 B AT LA AR i % b S R i T RE A 45 17 Th s . (BLACHH
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