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Clinical Efficacy of Repetitive Transcranial Magnetic Stimulation
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Shin Tae Kim, BA,' Hae Won Kim, MD,*’ Se Joo Kim, MD,”’ Jee In Kang, MD*’

"Yonsei University College of Medicine, Seoul, Korea

’Department of Psychiatry, Yonsei University College of Medicine, Seoul, Korea
*Institute of Behavioral Science in Medicine, Yonsei University College of Medicine, Seoul, Korea

Repetitive transcranial magnetic stimulation (\TMS) is a non-invasive neuromodulation technique which can change cortical excitabil-
ity in targeted area by producing magnetic field pulses with an electromagnetic coil. rTMS treatment has been used to treat various neu-
ropsychiatric disorders including depression. In this review, we evaluate the literature on rTMS for depression by assessing its efficacy
on different subtypes of depression and different technical parameters. In particular, we focus on the results of randomized clinical trials
and meta-analyses for depression after the US Food and Drug Administration approval in 2008, which acknowledged its efficacy and ac-
ceptability. We also review the new forms of rTMS therapy including deep TMS, theta-burst stimulation, and magnetic seizure therapy
(MST) that have been under recent investigation. High frequency rTMS over left dorsolateral prefrontal cortex (DLPFC), low frequency
fTMS over right DLPEC, or bilateral rTMS is shown to be effective and acceptable in treatment for patients with non-psychotic, unipolar
depression either as monotherapy or adjuvant. Deep TMS, theta-burst stimulation and MST are promising new TMS techniques which

warrant further research.
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2 7f2] ;TMS 0#47 HHEI E} 19969101] st
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B S FERE 1799 &5 A 5 117804 avl=
TMSS] X2 &7} Ueht ECTS tiAId whet 2 &27He
Z 7|gE mokou® 1 Fol= HAHE &5l dis)A
L gARRo & o) Q= (TMS A2} 2] Hatwx] ¢
Srch AR &35S dF 29 4089 -5 FAE
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S8 ALY i TMS S 328 9-S ECT9}F vl wgt
3 AL AR © 925} ul-HAHA 8= SxpEo]
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Lo

o thgt TMS $5-5 37 o2 ol 5 71573 Y= st
L S A7 negative result)= E78HA] G FAkL vhEE
= 3k

*=24 28Z(Bipolar depression)

F79 Folle] 4T}l AHEE = = YA A==
SEC} o} o]
AL vl Fasich TMS <]
250l talAl Alg=]
e 2 o7 E gk EA8H
o} FFA 25 TAE AR g 7] RCT A+ =
2000114 2041442] (TMS Al F A=tk | A= A
olof|A] F-oJgh 4=22] A= Ho|z] okt E o}
£ RCT(n = 23914 104149] (TMS Alﬁ“ 3 TMS AAIRR=
o} SRR S v uE o A EEEgollA] folgt Ajo)
7F QT 2ol HEE A &% S e
St k=4 TMSQ] RCT AH(n = 46)%= 1TMS AA| x| E-3}

AT Abole] WHEBolA] FI3t Aol 2 WSk 3

9 AgHAel T ARAPHE B3 92
sk /\HE—‘?— 727 |eS 2=
oofT ATE L o

ohat



TH13% vs. 4% ; p > 0.05). 3HAH, A173H(brain navigation)
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7 A3 A ATE 15440 A& T 11 =24 $&
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Table 3. Antidepressant effect of deep TMS applications (continued)

Efficacy

ITMS treatment (freg/intensity/duration x

Antfidepressant Age

Sample size

Design

Study (year)

Remission

Response rate

dose/coil_location stimulator_type/coil_type)

High frequency deep TMS fo the L-DLPFC for bipolar depression

12 (48%) vs. 6 (24%), 7 (28%) vs. 4

=10.54)

42.34 (SD

Resistant BPD

Active 1 25

18 Hz/120%/20 sessions x 1980 pulses/

RCT

Tavares et al.

0.31

(16%), p

0.08

p=

AD free

Sham : 25

L-DLPFC/Brainsway dTMS/H1 coil

(2017)*

N/A

46 HRSD

Resistant BPD

18 Hz/120%/20 sessions x 1980 pulses/

Case report

Bersani et al.

(2013)®

23— 4

On MS

L-DLPFC/Brainsway dTMS/H1 coil

10/19 (52.6%)

12/19 (63.2%)

45.47 (SD = 11.61)

12/19 on AD

19

20 Hz/120%/20 sessions x 1680 pulses/

Open label study

Harel et al.

L-DLPFC/Magstim Super Rapid/H1 coil

(2011)°"

randomized controlled trial, TRD : treatment resistant depression, AD : anti-

. left dorsolateral prefrontal cortex, RCT :

repetitive transcranial magnetic stimulation, L-DLPFC

ITMS :

information not available, SD :

not significant, N/A :

depressant, MS : mood stabilizer, MDD : major depressive disorder, AUD : alcohol use disorder, BPD : bipolar disorder, ns :

standard deviation, HRSD : Hamilton Rating Scale for Depression

ITMS Treatment in Depression I Kim ST, et al
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ubch 24 o)z} ek ol EAIHES ejste] 417
31 H(neuro—navigational method) 5 rTMS2] FA3}= 7)
A &= Qe HEkso] AtEo] gt

A5ARd 5ol tasf F4992 AgE 2
229 A= magnetic resonance imaging(©]3F MRI) 7|
vh AlA3HL: 0]85}0] Brodmann's area(©|3} BA) 467+ BA
99] 3t YA 5 Ldotfjo] (TMS A= & &5 A+ =
24)3} TSR DLPFCE 2= 32 5 om 'S AHES
o] \TMS A= & B = 27)2] F$-2a s vws)e)
Eks:;) 3771 i]E Ay} MRI 7|8k &2 AlFsHHS #8351 11
FY ST dixtol| vl f-oJskA Aastele E‘]
A 2HFSEL ¥z1 . 18%= SAZ Fo/del o124l F3le.
b < 009

3 ¥ 9| 754 AAMdS ae{ste] DLPFCY| Rt A2t
St taz=o] Lo} giAaa] & (subgenual cingulate) ¥} -2
=35 ARnaToA FasH AR = HYYe Ao w
ojo]d & UwF ITMSY A= 7= st =4dst
Z-g o] A=t Qe
3] _?45(]94 AL =0

OFH 0=E I

Oll

d 5o Mz &3 HollA ol AdRHe
3 2SS 93t HFFEe] o Fasd Ao g B

f2%5 A=A
M =2 TMS Technique?] &

M eH=2AF= (Theta burst TMS, TBS)

TBSE: 33]9] 50 Hz] THIE BAZ 200 ms®] WA=
Alo] FE7(inter-burst interval) S Tl 83} TMS =
REZ ZF sholth ulE HAo] Fe FUATS 120
3~53] FEolAl == W AlHA TRl 344 dEFe
7Rt BEAES ulgko 2 QI7t tiAf At Eo] HaiEo]
YTEY TBSE ABAZEO] B3} 5B F& 2 1 TMSS| A8A]
7ko] 20~45+% A= A8 E= A vluFS o F-ofsHA| A
ZA7Fo] Zr}2

A continuous TBS(@|3} ¢cTBS)%} intermittent TBS(@]
3} iTBS)E FHEH 0|52 77} vhjo] avts W™
cTBSOflA = 300 BA(20%), 1= 600 BA(402)9] TBS7F
AEH o2 Thelixn A SRS APl aE W
o} ¥ 9hdE TBSOA:= 1902 Sk 222] TBS(B30 HA)E 10
Zo gk ¥ QHEsto] F 600 BAE 7ish 1 SRS
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