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Effect of cerebellar vermal repetitive transcranial magnetic stimulation with theta burst stimulation
paradigm on cognitive functions of patients with schizophrenia
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[Abstract] Objective - To explore the effect of cerebellar vermal repetitive transcranial magnetic stimulation (rTMS) with theta burst stimulation (TBS)
paradigm on cognitive functions of patients with schizophrenia. Methods - Thirty-one schizophrenia patients were randomly assigned into study group
(n=14) and control group (n=17). Patients in the study group received a combination of rTMS and drug therapy, and patients in the control group received
a combination of sham rTMS and drug therapy. The intervention lasted for 2 weeks, a total of 10 times. To evaluate the effect of rTMS on cognitive
functions, MATRICS consensus cognitive battery (MCCB) was used to assess at baseline, after the intervention, 12 weeks and 24 weeks after the end of
the intervention. Results - At baseline, there were no significant differences between two groups in the scores of each factor and the overall composite
scores (P>0.05). After the intervention, repeated measures analysis of variance showed that the main effect of time was statistically significant in the scores
of social cognitive (F=3.901, P<0.05). However, the main effect of group and the interaction between time and group showed no significance in the scores
of the factor (P>0.05). Moreover, in the scores of speed of processing, attention/vigilance, working memory, verbal learning, visual learning, reasoning and
problem solving and the overall composite scores, the main effect of group/time and the interaction between time and group were not significant (P>0.05).
Conclusion - Application of TBS rTMS to cerebellar vermal is not superior compared with sham rTMS in improving the above seven cognitive domains.
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Tab 1 Comparison of baseline characteristics between study group and control group
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Tab 3 Comparison of MCCB scores between two groups at different time (x £ )
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i H Wrgedl (N=14) XfHE4l (N=17) 4 Pt
5 BALFR 39.21+10.88 31.13+16.51 1.559 0.130
e ik 37.79+11.88 38.00+10.00  —0.055 0.957
T 44.14+14.29 38.41+15.46 1.063 0.297
Tl 38.14+11.39 32.41+10.83 1.432 0.163
Mt 2] 37.71+10.65 32.65+11.90 1.237 0.226
HEFRFIR AR e 41.86+8.80 39.41+12.97 0.600 0.553
faRa N 33.21+£7.99 27.88+7.79 1.875 0.071
BIRZEA S 33.36+10.85 26.06+13.09 1.666 0.106

TE: BRLEA 5 Bk MCCB Ty 4k ik B 2,

2.3 WFSEAL 3 LA RNt i MCCB P15y LLER

MRS 225 e R iR, T BACE R, 1
B/ g, TR, W%, MaesE] . HEERFR
BfRDEX 6 1155 B SR Ei Aok b, o4 R+
b, BRI, R SR B, T8
2B (P>0.05) 5 1 fk £ I B 15 40 (et (] = 5000
BASI#E L (F=3.901, P=0.012), {HZH 513500,
i i) 520 B 58 B S B e Ge ik # & L (P>0.05) (3%
3). BOMERERRUSE R, 12 JEIBE Uit 4k 25 0 Jn B -1
%%mﬁ$$ﬁ%ﬁﬁﬂﬂ(ﬁﬂwﬂ,m$ﬁ 2 Il
DRESTGIEE L (P>0.05),

2.4 ZA¥EsrPr

fE rTMS {Ry T ik fe vy, WRZREA ) 3 LB HIA R
B, 9FEE S TR Bk 2, AoRSER, £hifs
HIRYT v T RRIGR K, B R s2 e T AiRTT . Bl
Ui 24 RN HAMb S . R EE TR EAE L,

F1ii
THgRE 12 8 FHgiRE 24 A
AAERN BRI 32 HR
42.50+10.13 4129+14.93 1.587 1.829 0.546
36.06 +20.50 33.35+16.97
43.14+1323 4421+12.46 0.243 0.381 0.816
39.71+11.93 40.82 + 14.04

Vol.39 No.3 Mar. 2019



AT, F

AT N Jhek RRiEE
TEIEIZ
WF7Ed 14 44.14+14.29 45.57+15.74
ot B2 17 38.41+15.46 37.47+15.13
WEES
74 14 38.14+11.39 34.71+11.53
o HE 4, 17 32.41+10.83 35.7149.82
MEEES
e 14 37.71+10.65 43.00+13.69
X HEZH 17 32.65+11.90 35.82+13.88
FEZEFN ) AR R
WFgedl 14 41.86+8.80 43.00+12.78
Hof R4 17 39.41+12.97 38.71+10.66
HLINFEF
3]0 14 33.21+7.99 33.57+9.14
pay 17 27.88+7.79 30.24+8.79
BRLGEE
3]0 14 33.36+10.85 35.79+13.24
ot HAZ 17 26.06+13.09 29.24+13.92
H: “P=0.012,

3 ifig

W ™ R B, Kty 24 B E T, B 85% Mk
FEEE. LI, RS T Dy RESE 7 A7 A5 ™ i 45
ABTINENREE . ASWFEE A TR B A A ThRery MCCB
B, TR ZUE NI E SO ER, BHET K
NN B 5 B E T REMESE R B A6 . ARBFonah
Eor, /N sERESE 2 i Rl TBS #1328 rTMS F1i s,
2 LB R R 11500 R S AR £ B oo B3 s A Rk i 19 25 T
oAy, AR B, LS R A A SO RS B,
UL HFFi MCCB B B A s A 520

— TSk [ AR E K 14 ASBFE O g 4531 BOR,
ZIN R e S HE 5 e R R 2 e e K EL S TR ek —
B M X, FHEL T et B, BN IR B R B 2
di/l, Horb, SHRTHIN B AT AR D REVEE 1200 5 DX A 5 1A
B /N Ay 2 U, T AE 20 k20 90 4E AR, Andreasen
25 W 2 A SRS ey BUE B TNk s R
HEHR /I R SRR R TR R SR ph e 4 (Gl
I — I — 2 B IREE ) LE DN I Bl i DL R b i IR
FRASVER . R4 ZERE HB3E /N5 B A P e PR 1 2 o TAE 552
TN TN IR, 12 IR AR fl e IR ) R

http://xuebao.shsmu.edu.cn

/AN ST O R o Pk o A8 X T 7 P RN A 3 BRI BB A AN T R A S M | 285

(8:43)
F1ii
THgRE 128 FHgiRE 24 A
AAER N BRI 32 HA

45.07+12.75 46.50+13.79 1.760 1.269 0.052
36.59+14.21 38.41+14.24

41.71+9.05 35.86+8.24 0.355 0.662 1.471
38.76 +11.22 34.18+11.91

44.64+13.33 41.93+12.23 1.678 0.732 0.458
40.71+16.39 38.53+16.28

4736+12.93 48.86+10.93 1.678 0.368 1.385
40.24+12.82 41.88+11.75

29.57 +8.39 30.14+8.32 2.011 3.901° 0.371
29.12+7.30 29.82+8.77

38.21+12.25 36.93+13.38 1.976 1.678 0.537
31.12+16.29 30.29+16.14

m M A AR, NI (R R —Th % —
HiT IS B ) FERS 1oy BU0E h B 3, Garg % " 25 4
FEEER GRRAESCHK, S T /e rTMS 22 Sl 22 1
B MBATTINTAY, U510 o A rTMS Sfll 3 fEK o8] PR A 2 1)
I B 20 nT RE (Rl i AR AR (BRI A]) 9%

P, i R o e R 2 il ok, U B IR IX 3 [R] 4
LTV, X LR rh AR 2 T AT REE T 2 LU (% 3 Al
5 ¥ €0l (3 0 — 20 AT 5 P DR R 2 16 AR 5 110
B " RS oy SUE N R S (0 A A R R LT
SAMEERAL, HABFIRIL, B/ Mg Ex —Hr%
AR b AT rTMS T HUF ARG 50 RAE 238 I A S
Difer= N, X 5 Demirtas-Tatlidede % " fik Z {4
xR IFFEEE R A — B, 2K, WA RZEHFZ I T
PEEESR, 4 Hasan % ™ {19 % dh.OBFRE S5 R G AR 5L,
FETRTT 85 RN T B U 13 A R LB NG DhRERY e . A
BT, B THRIT BB AR S BOA B vTREXTRG # oy 2
iE B E I e R EASh, %85 R ™R8 4 vl fE
SAHEER SR, BN FA R, D
N, PEVERS R BUE B F RN GNE 5 H OO . AR
LA Ao R o 7 o PR S i AR O s SRR B IR,
sy SAGE A DNNCIETE 3 S Tie SN TN = en i a ]

LSRR (B , 2019, 39 ) ()



286 | LiBsBAEER (¥

BB R, 2 SR ER T, il — ek
A HEmhARE R R B (48.4%), HAFIEUNRE
fE 15 LA L, fF& BiR AT RENE:,

FEARWFTEH, X 3 GiLEH 1L E IRIGTT I LR G K
BN, FREETRIEE, UM TBS 45X rTMS SRl
Ffioy BRE /M S D BAT BT & 2k

A ik, SR /NI S5 3 — AT RS 20 E
BEYEAT (TMS T HUIEREE R E D . AREITE & T

[1] Janoutova J, Janickova P, Sery O, et al. Epidemiology and risk factors of
schizophrenia[J]. Neuro Endocrinol Lett, 2016, 37(1): 1-8.

2] #EkZ . Kitho ZUERE LS fad BB RIS D). B 2R, 2015,
5(26): 354-355.

[3] GreenMF, Kern RS, Heaton RK. Longitudinal studies of cognition and
functional outcome in schizophrenia: implications for MATRICS[J]. Schizophr
Res, 2004, 72(1): 41-51.

4] Wik, i, B 5 DU ZOE L4
51(12): 1809-1821.

[5] Lefaucheur JP, André-Obadia N, Antal A, et al. Evidence-based guidelines on
the therapeutic use of repetitive transcranial magnetic stimulation (rTMS)[J].
Clin Neurophysiol, 2014, 125(11): 2150-2206.

[6] Luber B, Lisanby SH. Enhancement of human cognitive performance using
transcranial magnetic stimulation (TMS)[J]. Neuroimage, 2014, 85: 961-970.

[71 Barr MS, Farzan F, Rajji TK, et al. Can repetitive magnetic stimulation improve
cognition in schizophrenia? Pilot data from a randomized controlled trial[J].
Biol Psychiatry, 2013, 73(6): 510-517.

[8] BTN, 23, (THaE L % . 20 Hz @48 & PRGHIATT Bt ia MR 1oy
ZUEFE AP T RER M D]t E O B AR 2 | 2014, 22(10): 1448-
1450.

[9] Stoodley CJ, Schmahmann JD. Functional topography in the human cerebellum:

a meta-analysis of neuroimaging studies[J]. Neuroimage, 2009, 44(2): 489-501.

Nopoulos PC, Ceilley JW, Gailis EA, et al. An MRI study of cerebellar vermis

morphology in patients with schizophrenia: evidence in support of the cognitive

dysmetria concept[J]. Biol Psychiatry, 1999, 46(5): 703-711.

[11] Demirtas-Tatlidede A, Freitas C, Cromer JR, et al. Safety and proof of principle
study of cerebellar vermal theta burst stimulation in refractory schizophrenia[J].

U] #5224, 2016,

[10

.(_@-. JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

5%

2019,39 (3)

R, AR/, TR mME, 4 ERFR
W, BT RAEA R PRI T Rk e, F TR
e U e S N A [ Y N P SE R P SR
Jivi N A 22 I TR B AR 1L, AT TS A AR
5y BYE s AR PR TR (R .

B R EETRK TR E P, XA
TAEFG, FATERW I A SO T KO T A f
Bl E A FR R B, R AFHATH

Schizophr Res, 2010, 124(1 3): 91-100.

[12] ABEECKE , £, BER, 5 . e MR oy B o8 T 5 A BRAE J IAR DG 72
[7]. sk R 2 | 2015,48(4). 227-231.

[13] Bl . 5 RAGvho ZUEINIhRE R rTMS TRl [D]. L. 5 %k
K2, 2016.

[14] skediz, £ *, RBM, A Rl BOE NS RE R RS e R IR %
RIFFE AL IR [T $ﬁﬁﬁ%ﬁﬁﬂi,mn1n»zm2m

[15] #ak ., Hk, &E L RIIEBTRE o 2UE B E NI REAISERE (1. &
FE (oD NMJ%%A%LB%.

[16] Moberget T, Doan NT, Alnzs D, et al. Cerebellar volume and cerebellocerebral
structural covariance in schizophrenia: a multisite mega-analysis of 983 patients
and 1 349 healthy controls[J]. Mol Psychiatry, 2018, 23 (6): 1512-1520.

[17] Andreasen NC, Paradiso S, O'Leary DS. "Cognitive dysmetria" as an integrative
theory of schizophrenia: a dysfunction in cortical-subcortical-cerebellar
circuitry?[J]. Schizophr Bull, 1998, 24(2): 203-218.

[18] Martin P, Albers M. Cerebellum and schizophrenia: a selective review[J].
Schizophr Bull, 1995, 21(2): 241-250.

[19] Garg S, Sinha VK, Tikka SK, et al. The efficacy of cerebellar vermal deep high
frequency (theta range) repetitive transcranial magnetic stimulation (rTMS) in
schizophrenia: a randomized rater blind-sham controlled study[J]. Psychiatry
Res, 2016, 243: 413-420.

[20] Hasan A, Guse B, Cordes J, et al. Cognitive effects of high-frequency rTMS
in schizophrenia patients with predominant negative symptoms: results from a
multicenter randomized sham-controlled trial[J]. Schizophr Bull, 2015, 42(3):
608-618.

[21] mAOC, R, PB4 R HERE P BOE N Fn S RE iR A5 I DRI ().
Hh | R R 24 248 |, 2000, 12(3): 136-138.

[WFaEH ] 2018-11-07 [AxHmE] 2

Vol.39 No.3 Mar. 2019





