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H E

HE: MWEEthetafik# KB (theta burst stimulation, TBS)EX A A Al kXt 2 o J5 A K18 (post-stroke
cognitive impairment, PSCI) Z3& A &1 A & H # R ETESIRE /17 3. ik 38HBIPSCIE & IZIRBENL
BFRIEF NI, BmA36HRATRATA, HAFXUURIERE 125, SBMREE 124, FRIBEL1245].
3HBHEWIHAT HIRE NG (BFENINER) N ERLGYIETT (BIREEEFNNGY) . FEH1T _ERETT HE
Rl b, USRI B 25 T 22 RO AR P S (A1 8K E TBS AT A BT SMUFRF 22 R TBS, BRI T 2 7
B S MU R B HETBS A BT A 5 S MU R BRI, BORIBEE S T U RIS, 5IR/AE, ERIT3MA .
VRIT T JE R 18 & & /1R &K & (Mini-mental State Examination, MMSE) . Z%&F| /K &1 9F A4
(Montreal Cognitive Assessment, MoCA)VF#HAEITIRE, KA BEILHRILIL 5317 (magnetic resonance
spectroscopy, MRS)iFAGNA R R EEFZM, KA RBarthel#i${(Modified Barthel Index,
MBI) PG B & B HAVETESIRE . G U K BRI B4 B & V697 )5 FIMMSE. MoCA. MBIFF43 806
THEFENE(P < 0.05), BRHBAMBLIFAEIATITRENE(P < 0.05). 518775 ERAIBALE, W
MR FIMoCATE > MMSEFIBET BRI (M EiR. Wik, =PELS. B5. U8 )IESE
ZUE (P < 0.05). W K BEMRIBEAIGTT 5 XS X MRSAHHMENAA/CrEZ 5 (P < 0.05). 53677
SRR R, DUNRIEZNAA/CrA R E N E (P < 0.05). 34 EBEH BT RIE XUNIE D X MRS 5
fENAA/CrEE 5MoCAS EZH EF EIEHRX(r = 0.663~0.710, P < 0.05). 45it: TBSEESAFIVIZRTT
BEPSCLRE A SITIRE, XU AT AR5 MU R rT ReyT e £ .
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Abstract

Objective: To observe the effect of theta burst stimulation (TBS) combined with cognitive function
training on cognitive and daily living ability in patients with post-stroke cognitive impairment
(PSCI). Methods: According to the random number table, 38 patients with PSCI were divided into 3
groups. Finally, 36 patients completed this study, including 12 patients in the bilateral stimulation
group, 12 patients in the unilateral stimulation group, and 12 patients in the sham stimulation
group. 3 groups of patients were given routine rehabilitation training (including cognitive func-
tion training) and conventional drug treatment (including improving cognitive drugs). On the ba-
sis of the above treatment, the bilateral stimulation group was given intermittent TBS in the left
dorsolateral prefrontal cortex (DLPFC) and continuous TBS in the right DLPFC. The unilateral sti-
mulation group was given intermittent TBS in the left DLPFC and sham stimulation in the right
DLPFC. The sham stimulation group was given bilateral sham stimulation in the bilateral DLPFC. All
3 groups were treated 5 times per week for 3 weeks. Before and after the treatment, Mini-mental
State Examination (MMSE) and Montreal Cognitive Assessment (MoCA) were used to evaluate cogni-
tive function, magnetic resonance spectroscopy (MRS) was used to evaluate brain tissue metabolism
and imaging changes, and the Modified Barthel Index (MBI) was used to evaluate the patients’ daily
living ability. Results: After treatment, MMSE, MoCA and MBI score of patients in the bilateral and
unilateral stimulation group were significantly improved compared with those before treatment (P
< 0.05). MoCA score and LANGUAGE (naming, repetition, comprehension, reading, writing, copying
total score) of MMSE score were significantly improved in the bilateral stimulation group (P < 0.05).
After bilateral and unilateral stimulation, the NAA/Cr of MRS metabolism in bilateral hippocampus
was significantly increased (P < 0.05). Compared with the sham stimulation group, NAA/Cr increase
was more significant in the bilateral stimulation group (P < 0.05). The difference value of NAA/Cr
in MRS metabolism of bilateral hippocampus and MoCA score of 3 groups of patients before and
after treatment was moderately correlated (r = 0.663~0.710, P < 0.05). Conclusions: Theta burst
stimulation combined with cognitive function training can significantly improve the cognitive
function of patients with PSCI. And bilateral DLPFC stimulation may be more effective.
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1. 518§
Ao JE I\ R RS (post-stroke cognitive impairment, PSCI) /& 25 i & A 5 i WL ThREFE S 2 —, M B 1]
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N R BEMRDTE A, H AT PSCI BVRYT 2 BN VRS SR, B K8
XFZNIRTT 1 2 R RIVE B A ARG, AR AT R R A7 AR R T 2255 0 /. Theta ke
¥ (theta burst stimulation, TBS) & 5 & 25 /i flfi fil # (repetitive transcranial magnetic stimulation, rTMS) 35T
R, I R B BRSO ik vk ER R T, B TRV R0, ARV 2 A 5T PRSI RIE[ L] [2].
FAN, Wang ZE[3JEZSZE N KL, 5 MBI rTMS A LEE, rTMS A A 250 B A A0 Th BE L
PR T B OR B NG AT B AR I AN ) TBS 4777697 PSCI &35 B 2R LU Bk & 38 BEAR VG T 77 %6
it — B I R S R AR B

2. NRERE
2.1. WRR

SFH BB ERCH SRR SHZ(QYFY WZLL 25937)ifiid J5, #H 2019 4 9 H % 2020 4 8
A B RS E b 8 S B X B R R R A b R 2 38 B, IARE: © BmIZWIIRS (hEEM
SRR G 25 TRz 6 TR 2018) K (b E 26 HE R (2019)) < @ £FE 2017 4E 6 A E (N
SRR B R 3R SR PSCI 2 WibRitE. @) Fi% 18~80 &, BRI, JRFEALTPkE - HAFI 1A
@B E=E 3 H). @ BFHENAHTF. @ BEZBAERES. HbadE: © HEERWA T LLAMNER FE0A
ENRERG LA R AR AR TR AN DD RE T B3 . @ A ™ E I B AR R IABEAG AN R S B £ O B A
@ BFIREEINEBS, SUFEmEAEMERE. @ BEARRRIERLE. © MK, OISR NAE
NGB .

B B L R BE LA 7 R0 AU A2 (13 ) SR 4 (13 ) RVBORI B2 (12 ). XA Jz
ML P 54 1 4 B ik 52 TBS B . 3 4B FH MR, k. WARA, JHE. P2
2R TG E (P > 0.05), BAMHME, W1,

Table 1. Comparison of general data of the three groups of patients (X £S)
F 1L 3ABEN—MRERELE(X£S)

TR AT (M) 75 ()
PEPRCEREYy we n BROY I
% % E
WEA 12 5017+11.09 8 4 8 4 31.92+13.16 1 4 3 2 2
U 12 5492+1021 7 5 9 3 33.50 +10.19 2 1 5 3 1
Tl 12 5253+11.15 8 4 7 5 35.42 +13.69 2 2 3 3 2

2.2. WA

1) EAiAIT: 3 HEE FIMAT LN THl: © FIEZIS: OiFzshyri. Pailg. N,
Bk . HYT. FWETSHREN GRS DLSGARIThAEIZR, WA T EAR. bk, LiEf . 4k
71~ THEAESIS R1ZEET). HERE D). B RIS, UIZRRT RN 30 eIk, 5 IR, L3 . @ M
YaIT: AFEPUIL/MR . EFRE . GRS E AY), DARBSEE N EhIR £ RIRST 5 =
T/

2) TBS 1697 : RAMKEGHE A R JF R I CCY-1 B RlA, (EH A2, TBS #xlidk TRl . TBS
PAEE S E T, ek 3 AR AR KA 200 ZF2(H) 5 HZ)LL 50 Hz MISIR K ik[4]. FHETH AR, (A
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#PE TBS (intermittent theta burst stimulation, iTBS)Fl#F4: 1% TBS (continuous theta burst stimulation, cTBS).
iTBS BN 2 FPel il iUs2E4T 8 Fheplalak, 154k 85X —JE3, 3% 600 fkit; cTBS #ix (A #idtiT,
3£ 600 fikyh. #1230 {f (resting motor threshold, rMT)I & 73200y : RIS & AL B T8 50 i
LA, e [ B2 Bl ol sO0HEE ML X, EARSR B AR R, B AR SR 10 YR 42 5 Ik T 50 uv il
Hi, 5 KT 50 uv JULHL, X REOREE RN Z B 1) rMT . A 0 RIBOREE BN 75% rMT [5].

3) BT R T © XUMFNRA: JeibAT /e sidint 157U r) iTBS BEAfilE, 600 ks EES
AU 75 AMUEAT cTBS ML, 600 fikef, 5 /&, L3 . @ MBI Jeitir 2 pignis sh
M) iTBS AR, P PRSI R 53047 4 BT A 8 S cTBS AU Borli, ZePE 5 B
TR, BT R RS AR SR, 5 kA, L3 . O BB SefE T A At A s
RUA 5 AMUEAT BRI, kS B R ], 5 )&, FE3 .

2.3. TH&EAE

3 MIRIT T GBI A T TN T B R IR 127 34T Pl RAIXCE %, RS B3y
Gy HANRIT J7 EIA s .

1) #hgOHEER. O W 5E JPIRERE (Mini-mental State Examination, MMSE) [6]: M E[fAl. id
10 FEREL RS B2 IEF RTINS BE AT A, &4 30 77, <27 BN NAEE AN D kR
5. @ SEARIN AP (Montreal Cognitive Assessment, MoCA) [7]: MALZS 18] SHATIhAE . i 44 1812
HREL S g, RENZ, RN AT EAA R E, S5 30 47, ZHEFR < 12 F 0N
14y, =26 7 NIEH.

2) H#EEIEshEE77: iR Barthel 5 %(Modified Barthel Index, MBI) [8]& # FH (1Pt H 5 A= 75 50
REMIMEDR, GEIE. B, B K/MEEH. B, REEE. 178, LR LI RR, S
100 4y, KT 60 3 NEEAAIEHEE, 60 43 LA FIRIETS 0 2 X 0 A R AR A AR B

3) MESLIRIL L /307« BEFLIRIEE 3 4T (Magnetic Resonance Spectroscopy, MRS)52 TG G146l i i £H 25
Ay BT AT BRI, AR SR M P RA I . SR F LA 3RETE 3 AR Ik 6 44 BE AT
MRS K25, (¢ #%%H 2 [H GE3.0TMR, %5 3.0T SIGNA HDXT, £ik&#i, 345 %4: 3-pl Loc.
Asset Cal. PROBE-SI 144, #:F5]: HDNV Head, PROBE-SI 144 #iZ%{. TR: 1000 ms, TE: 144 ms,
FOV: 24cm, Voxel Thickness: 10.0 mm, NEX: 1, B [AI24 5 75 28 #5. &Mk [X (region of interest,
ROIEFEHE ISk #E, KA N-ZBE KT TAZR(NAA). WLER(Cr) 2 —H It . HACI AL 4R 4 &
4 NAA 2.0 ppm, Cr 3.0 ppm.

24. GirERE

SR SPSS Statistics 25.0 47 4eit 2 4T A B VORME & IEAS 6 LTI 7 25 R DA X 2
s)yFax, — TRt TR EORER R R T ZE o, — B BT RER SR TG R A BRR b, &
g R Kruskal-Wallis #6536, Va7 15 5 20 S HEC T t 4656, Ve I7 10 5 2EL 10 EL &k FH SR R 7 2= 00T,
TR BB = 43§ F Pearson #5404, P <0.05 RanZEFH R ¥E L.
3. R
3.1. 3 tHEEBITHIS MMSE. MoCA. MBI iE4EEE:

3 M IGITHT MMSE. MoCA. MBI V¥4 41 2 o i E Siit % 2 (P > 0.05). JAIT G4l bLiL
34, U K S I ZEL ) MMSE S MoCA. MBI W53 ¥ TR IT T, 2R A B ST 5 (P < 0.05),
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BRI ZE MBI Y = TIRIT R, 258 BB ST 2EE (P < 0.05). 77 Ja 4l b /3 4, 3 412 [3] MoCA
P MMSE 2T 5 Re 1 7F 2 A1 22 A w3 Siih %5 (P < 0.05), MMSE 2314515 MBI 145 4H[H]
P 2 S R E G2 (P > 0.05). #E— W LLEAS H, SN B IATT JE MoCA Vo1t T 1Bl
HiB77 J5 MoCA Py, ZERA G AR (P < 0.05). WMAIEAHIGITJE MMSE H1if 5 #e /1oL TR
RS ALIEIT R MR VESy, ZRA S FE (P <0.05), W% 2.

Table 2. Comparison of scores of patients in the 3 groups before and after treatment (scores, X +S)
2. 3HBRERTAIR SIS LR (5, X*5S)

ZH 51 1% MMSE MMSE & F e/ MoCA MBI

XU ) 5

HITHT 12 14.67 £ 4.30 450+ 1.68 11.42 £ 4.70 41.92 + 22,65

BITIE 12 21.83 +4.04° 7.25+1.36% 17.25 +5.15® 62.00 + 19.64°
LA A

HITHT 12 16.08 + 6.84 5.33+1.92 10.67 £5.18 42.08 + 24.54

BTG 12 19.25 + 6.08° 6.25 +2.14° 13.42 +5.63° 65.92 + 19.29°

TR
YRITHT 12 15.83 +6.48 575+ 2.05 11.75+6.31 37.67 £ 24.01
BT A 12 16.75 + 6.02 5.25+2.01 11.42 +5.87 55.50 + 23.17°

Ve BAWEITHTIE, P <0.05: SEMIEMAAEFE R, °P <0.05.

3.2. 34ABERITRIG MRS R EHELL B R X494

3 YL IRTT AU B X MRS A E NAA/Cr % 770 8.3 Goit5 3 (P > 0.05), JAIT 5 4H I UL
75t XU K BN R R ST J XU T X MRS AQHE NAA/Cr 23 T, 22 57 A 4i it 75 (P < 0.05).
TRIT IR ALIAI LSt SECRIE AR LG, XU NAA/Cr F s B N B R (P < 0.05) . AHRMES BT H,
3 ZH BB E IR YT R G AU S X MRS AR EHME NAA/Cr 218 5 MoCA ¥4y {8 £ FZ 1E A1 9% (r = 0.663~0.710,
P<0.05), W& 3. %4,

Table 3. Comparison of NAA/Cr of MRS metabolism in bilateral hippocampus of patients in the 3 groups before and after

treatment (X £S)
F* 3. 3ABHATTATE MG S X MRS fRifH{E NAA/CT EEER(X £5)

3 1% FEAiEE 5 NAA/Cr A NAA/Cr

UL,

TRITHT 6 1.35+0.21 1.34+0.14

BIT G 6 1.54 +0.23* 1.61+0.11%
A A

RITHT 6 1.22+0.23 1.38+0.43

BIT I 6 1.32 £0.28° 1.43 +0.46°

GEpy el
WRITHT 6 1.18+0.24 1.20 £0.09
BIT G 6 1.17+0.19 1.06 £ 0.24

Ve BAWEITHTIE, P <0.05: SEMIBMAAEFE R, °P <0.05.
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Table 4. Correlation analysis between MoCA difference and NAA/Cr difference of MRS metabolic value in bilateral hippo-
campus of 18 patients before and after treatment
iz 4. 18 LB EHIATTRIE MoCA ZESWMESX MRS RiGH{E NAA/Cr ZEHIHEX M ST

MoCA %1} P{H
FE i X NAA/CT Z1H 0.663 0.003
5 X NAAICr Z 18 0.710 0.001
T RNERE AR /AL
4. g

rTMS Z5 A ENIT R K 5 DA 200t 3 s\ AN ThEE v RE A B RN [9],  C7E 2 TaEe Hh 9 8 52
FF[10] [11] [12]. ABFFCASH, theta Bk a0 rTMS 24035 7 PSCI SB35 A AIshRg, HERATEEN: rTMS
TIT R E T EIE IR (18] AR AR SARI PNy T RO [14] (3t A I 3% B T AR [15]
VTR T 0 40 B A [16] 5 i 28, Fi2 i BB AI R ST S o M, TR 4E NI 25 . TBS J2 rTMS s sAk L,
F YO T XG5 s AN R i A, BRI KNG i AR BOE R [17]. 1TBS Bimidi rTMS w]{
FEENa G, cTBS BURA rTMS ' BB R A PE[18]. WFFEERH], SR HIBAHLL, TBS Y7
[5G, X B 2 LA R (15 5 S I A F R 2 [19]

ARG R LR, MoCA P4 XU 2 BB N A Dh e B BRI AL B s B B, HER R T
THYTSNEERAR AL, NHIIZGRAT rTMS 0 AN RS54 [F] — 22 IR 28 P2 AR B A 2 T, 15 R R fish i
b, AT RE LN Th Rk, BN« #iAH#i8 ” (Hebbian theory) [20]. 5 LRI, rTMS 55 194 I #2186 3% (long-term
potentiation, LTP) X A] G S ic 122 S FEA 55, 24 rTMS SHEAEIZRagR ST LE &R, gk
06 2 J2 DX AR 5 I BB [21] X —ZE G2 “HPR-A - 7 R R SRR [22] R A, TR RS
FRIBE A SNE N, X R EIERG T RS, O HAH L, AT R AR .
Ah, R Ml (dorsolateral prefrontal cortex, DLPFC)ZE TAEICAZ B8 VB 4% I HR0EE AT 4% Ak 31 4%
5 THI P8 A 5 AR 23] [24]0 SV AT 5 0) DLPFC $4933E4T 7 SR, BATTO0 5 310U sl S E %) B
ORI B N N D e A5 BHE iy, 17 SR A A R IS ORI ) B B AN, IX IRl T Wang §5[3]
TEERESHT PRI R, 23061 rTMS LT 547 rTMS.

TEXT S T AN R VPR 7 VR AT 45 AT AT, AT A BRI 3] B4 1) MIMISE i 23 S A 8k 2 T ) & 22
S, HJE AT EE N : MMSE DAAGE & FE R, BRINEIIZRN AR e 52 Il 2Rt ] /Ny Bl 1 58 MMSE
4. T MoCA FE4RZY, Hopy 280401 N 38 i F A 5 B i R IR\ N e, WUk S s [25], WIRg e
I RCE AR IR E T TR B K EE . A5 J2E, £ MMSE ¥F2 WiB = A X —#B 49, W
N S 2 A LU AR S 2 B v A o LT IR W] BB E T, RIRT A AMI A Bh T o5 B8 8 RS 5 ThRk[26]
[27]. TEVIZRE R, FrafE Badd r il S N, BB S, EIAAIIZA TBS MELEIRIT
T, BEMIES IR BB RN . 5 F EIAR SRS OIER, I BT RER AR RE ) T B
Rl gz —[28]. Hk, X—RIATREXHE Fi69T LUE S A8 NN EM PSCI B #H B — @ MR, 5
Ab, VRITE 3 WA MBI BE NS, 1 3 A2 M ERARE, ATEEE B TYE PSCI B R &
ArEENIEE) . FRETHRER TR, RN T B8 532 ot AR AR A IR B Ak A V55 2h BE 3 Tt 159 31
I

AW FIEBFENILE 3 & IEHL T 6 & B FAT XU X [ MRS F 25 o i 1 [X 5 2% 2 A A2 55 =gl
HIHREE VIO AR, 3 4L 1B A JE XU X MRS ARIH{H NAA/Cr Z{H5 MoCA ¥4 Z {4
BEHREIEMARK. HREET, NAA & —FZohiid, kBEuIhe, Hldm s Roseh & oo g fE
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ek [29]; Cr FERNRMBERNIRARL, SEBONRRE, 2 HAELAAE A RELL R A FR[30].
Meng Z5[31] IR FLR W], NAA/Cr FEAK AT Ae BUBHE S Bt TN ENRE 71 R B, I HLEFER A5 AT 5 5 SO0UN i
LS I TC T RERE RS . b, FEVRYT Fa XU A A P S X NAAICT s B 53
X5 Wang %5 [30] A/ Fu45 RAHRT & - Wang S5 1658 1 PSCI 3 | 25 ot IR | i B 1H 1T MRS A 7,
RIN PSCI LU HE D i) NAA/CY AT 26 rhxd IEZH Ag BE4H, I HAEIRYT 5, PSCI 41246 dh 4 i) s 3
HIL NAAICT Fhisre X BE—20 3R T RATAE R SR B AR Th REAS 219 =

KR FRUAAE—RIIARL: F—, RFFRRER W T 36 L0k NGIT TG EIDhRe 2k, 18 fif
WNBET T MRS #7%, REAHCE /D, 55—, AW TBS K BEILL B Tk 3450 DLPFC 7B (M1 X
FFTFR2 5 em)BEAT R, RIEIIMAE SN R RIATRF EA: =, RATRIAIT 45015 s T
KIARIBE DT, TCIEAIF 7012 HoR 2 0z B R o

5. &g

LR ERrIR, FAMER: TBS BLAAMIYIZRAT B2 68 PSCI EFH AR TIAE, FF HXUN DLPFC Rl
FREST RCE . FEARRIIBE U TR REEAR, 456 MRS Skt — PIRFINRIES LS,y PSCI
B FEE MR TR,

&5k
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