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Effects of 1 Hz Repetitive Transcranial Magnetic Stimulation on Cortical
Excitability and Seizure Reduction in Intractable Neocortical Epilepsy
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Background & Objectives :
mulation (rTMS) can modulate the excitability of cortical networks,
possibly reduce the excitability by low frequency stimulation. In this
study, we are conducting a study using 1 Hz rTMS in patients with
intractable neocortical epilepsy. We wish to see whether |Hz rTMS
induces considerable changes in the cortical excitability and whether
it leads to a significant reduction in seizure frequency in individual

Repetitive transcranial magnetic sti-

patients.

Methods : Patients with intractable neocortical epilepsy were rec-
ruited, and 1 Hz rTMS (110% of resting motor threshold, 1800 stimuli
twice a day) was delivered to the seizure focus for 5 consecutive days.
Resting motor threshold (r-MT), MEP amplitudes at different inten-
sities, intracortical inhibition (ICI) and intracortical facilitation (ICF)
were measured as TMS indices for motor cortical excitability. TMS
measures were repeated before and after daily rTMS session, and
again after 2 weeks.

Results © Four patients (aged 15 to 53, 3 females and 1 male, 2

TLE and 2 FLE) were described here : cortical excitability in 2 neo-
cortical TLE patients showed lower r-MT and reduced ICF in ipsilate-
ral hemisphere to epileptic focus. One of them with cortical dysplasia
showed increased r-MT and ICI, and decreased ICF after daily rTM$
session. This patient was seizure-free for 10 weeks, after which the
seizure frequency returned to the baseline.

Conclusions : Our preliminary data shows that 1 Hz rTMS may
decrease cortical excitability and/or intracortical facilitation, and in-
crease intracortical inhibition after daily rTMS. These findings sug-
gest possible therapeutic effects of low frequency rTMS for patients
with intractable neocortical epilepsy. (J Korean Epilep Soc 2005;
9(1):36-43)

KEY WORDS : Transcranial magnetic stimulation - Cortical exci-
tability - Intractable neocortical epilepsy - Motor
threshold.

N =

e topst 9910 ek & 9ovt 2 o]
A A 3 #9072 54 A

E%@%OMW*%%A

el I A F%(transcramal magnetic

stimulation, TMS) > H|H5740] 11 oFdsle Alglstr] &
olstal, AAMES] TEAH GANE B 54 9
ol IFA g A] TMSE o] g8t WHab7of 259
o] WA Wek: 2ok skl old Ay EelM 1 4
V= ol chkshAl ek ET A o) ol patalt gk}
T8 el FFU ARSSHL Sl gk S 2

Received 28 April 2005
Accepted 15 June 2005

Cormesponding author: Hyang Woon Lee, M.D., Ph.D., Department of Neurology, College of Medicine, Ewha Womans University and

Ewha Medical Research Institute, 917—1, Mok—dong, Yangchecr
E—Mail: leeh@ewha.ac kr

This study was awarded
was supported by 2004 ¢

36 | CYBHZERISESIR] - 2005;9(1):36-43

1—gu, Seoul 158—710, Korea

the best poster presentation for neurclogy resident at 2004 annual meeting of Korean Fpilepsy Society, and
inical research fund from Ewha Womans University Hospital.



T A we Akel & oy @cle] ST WEY
Zlole}, ek B-414 (partial epilepsy) BAbelA} o]
g ol 3 w.ﬂ wvl A 2 B 9el|ek Zohe|o]
9}{: 1A, kAl i Dol FEFE vlAlE AU,
LR -uum AP GRS R of
A wsksb] oleld oA btk B, 9RA ASARY)
A= (repetitive transcranial magnetic stimulation, rTMS)
2 olgshd WSl TS 24T Jud AT =

el whet AAAT FEA7AG
CIelit Aol el el ofd FaeA U A

A <
& ot gAln mFte AFE eEAAY FRYS

AAND FE glck?

ST 05 00 A4S FEPIE e wh, A
Fobe] Ao U Aol FEAE BEchn LA g
U DAEAEE Hesl Fege) S8 sirke 4

HAS oI AEl A ["'—’u'} rTMSe]

% 7D]—Q]"';ﬂ' uff o] 2
A7)

12 olgatel iAo MHe] MEL: wol
s el 98 Hro) s D ev = %
VT S R S

AL
so) 218 £ x}om A é*}’o}l, 1 He
rTMSE] AlfiA=& A =
o £¥4% 2989 rTMS 15 3—%\1 A9 24

il

o Wabh GliA, olelgh WMabsh 13l Bt W)
5 8

:)::
?
W
>
i
L
o
—\0%
=2
Ei:
I
L
R

o} M!/P NEAE Hotraat %‘*JO&.' = Ak gl
o} 2 AFelre IMS oA S e s Sdeka 1 He
AFak r TMSE Hozell Alaisk vl el ghxjeflA] <
3 2717} s 4 Tl "EkE BAssler 1 4
g Byt gt
oy

o

ot fAEe B oFE X Refl Rhe3kA] oz WA
A BRPE A 2717 o)l Fibeh FAHAE 2d
17348] FR ek 713F &k ALEElSel s et HE
6/14 5ot (A kAt sb el 23] o)) U™ At
i Lol BAlellA 554 Aol & Alsketaitt & el
A 2] S5 7t 2o AR b Expe o

ol wAe , g2l ol 1540014 534, 3

o) ofzpe} 19 o] wAp ARSI 3?}11-‘ -2 drE
g8ty rTMS Al d% 8% g
71EESE OP“E} L AroflA] ARGSE 1 He
m) 5 Al ololi st (Food and Drug Administra-

O\‘»xl

EEOJ—_O/I ?:}}\1-7(4
/1| Q] ]a] =3

rTMSi=

] @ 7 B B e
S AHAlE e St B2 BT weitk

ot

A5 A=

TMSel] AF=l 71Al= Caldwell high speed magnetic
Kennewick, USA) & 4% 7)7
(Toennies Neuroscreen, Hoechberg, Germany) ol <
Aste] AMgshth A AlE W 5 em, 82 0% 74
g 7Y2 Y% (water—cooling) el o] &38fod HEE
Al Ao g HIER] G oIty AL 218 'TMS
= 20URH 2297 5Y AHKoE Ao 3
AR FHdolefatell e HQFs]| ¢hS- APME A= R
7; ghake] HA Ao sk B 14 THef 2w
o2 z3ieich A AL zto] Az
Wb =S 715502 MR WHol gl 49 Brainsight

o] &sto] AU KA

stimulator {Caldwell,

_tﬂ om do =
oo e

frameless stereotaxy system O‘

o} 7R A 31t *Lﬁ}% MRI 5/ ffollx LdA|A1A
Astsich AgA=E AFHE 1 Hz, A5 F5s &

A712) %5 A (ot 2 3 2] 110% A2 2 1‘
(suprathreshold stimuli) &2 g8} 3 35 3023t
A} 0% T 2)a) Alssle] £ 360089 AFES A '6236}
pea=y

59 drjajAdiis 24
&84 2] (motor evoked potentials, MEP) & & th
e I obE ARAlellA 95 9 S TMSE
A=E wofls 9 15‘]1 TrZ(first dorsal interossel,
FDD &elM 4816y, 25 &534E A58 vl
= Q2% FDI 2894 E‘E%ﬂ%% o|-g-sto] WAEh=
S ST FA17] 59 A (resting motor th-
reshold, r—MT) & 103} 2F=53ko] 50 w1V o9 MEP
7b 53] o] WSk Aol Al Aottt /YA
1 mV MT (&= 0.5 mV MT) = 103] =35k 53 o]
AF 1 mVEE 05 mV) oAt MEP7E Lo &= 29
712 4939k Recruitment curves 7] th& =}
735 olA MEP 2% (amplitude) o] 718« AXi: &
A= Aoz AFAEE 90%l 160% r—MT7HA
10% r—MT# 7k 7A MEP X2 aigich 3 o
27 A (intracortical inhibition, ICD) # 3127843 (in-

2005;9(1):36-43 | 37



AT EZHEE XA 1 Hz rTMS2l &
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Table 1. Clinical characteristics of the pafients

No. Age Sex syErﬁ)g?opr‘snye Side Etiology jﬁﬁjﬁfm Semiology Sz frequency me d?(fg‘ions
Casel 32 F TLE Left CD 22 yrs CPS with sGTC 3- 5/month CBZ, VPA, GBP
Case2 53 M TLE Left Unknown 32 yrs CPS with sGTC 5— 7/month  CBZ VPA, LTG
Cased 15 F FLE Left unknown 10 yrs CPS with sGTC 7-10/month  VPA, LTG
Cased 23 F FPLE Left CD 8 yrs SPS with sGTC 3—- 4/month CBZ PB

No.. number: TLE, temporal Iobe epilepsy; FLE, frontal lobe epilepsy; FPLE, frontoparietal lobe epilepsy; CD, cortical dysplasia; yrs,
years: CPS, complex partial seizure; sGTC, secondary generalized tonic-clonic seizure; SPS, simple partial seizure; CBZ, carbama-
zepine; VPA, valproate: GBP, gabapentin: LTG, lamctrigine; PB, phenobarbital.

Figure 1. Brain MRI SPGR images
of left neocortical temporal lobe
epilepsy patient with cortical dys-
plasia (case 1) : sagittal (A), co-
ronal (B}, axial (C) planes and 3D
MR (D). One Hz rTMS was applied
on the scalp area overlying the
epileptic focus {(marked as thun-
derhead) for 5 consecutive days
using the Brainsight stereotaxy sys-
fem (D).
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Figure 2. Baseline TMS indices for motor cortical excitability before 1 Hz rTMS in case 1 in both ipsilateral (lesion side) and contrala-
teral (normal side) hemispheres to seizure focus. A Resting motor threshold (r-MT) and MT for 1 mV MEP (1 mV MT) before 1 Hz
TMS: -MT and 1 mV MT are lower in ipsilateral hemisphere to seizure focus. B: MEP ratio for intracortical inhibition (IC1) and facili-
tation (ICF): MEP ratio for ICl s higher (decreased inhibition) and ICF is lower (decreased facilitation) in ipsilateral hemisphere to
the seizure focus. C : Recruitment curve at different intensities: MEP amplifudes are lower in ipsilateral hemisphere to seizure focus af
intensities over 120% M1,

Table 2. Changes in TMS indices for motor cortical excitability before and after 1 Hz rTMS in cases 1 and 2

Acute effects Delayed effects
r-MT T mV MT ICI ICF -MT 1 mv MT ICI ICF

Pre Post Pre Post Pre Post Pre Post Baseline 2 weeks Baseline 2 weeks Baseline 2 weeks Baseline 2 weeks

Case 1 80% &9% 62% 72% 0.79 090 103 1.19 49% 47% 61% 61% 1.06 0.85 1.49 1.01
Case 2 56% 62% 67% 73% 0.95 093 1.09 1,19 53% 54% 65% 68% 0.96 1.06 1.32 1.43

Acute effects, before (pre) and affer (post) daily 1 Hz rTMS sessions. delayed effects, baseline and 2 weeks after all of the rTMS ses-
sions: r-MT, resting mator thresholds: 1 mV MT, motor thresholds to get 1T mV MEP: ICI, intracortical inhibition: ICF, intracortical fa-
cilitation
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Figure 3. Baseline TMS indices for motor cortical excitability before 1 Hz rTMS in case 2 in both ipsilateral (lesion side) and contra-
lateral (normal side) hemispheres fo seizure focus. A @ Resting motor threshold (-MT) and MT for 1 mV MEP (1 mV MT) before 1 Hz
rTMS: 1 mV MT is lower in ipsitateral hemisphere 1o seizure focus whereas r-MT is not different in both hemispheres. B : MEP ratio for

intracortical inhibition (ICI) and facilitation (ICF) .

MEP ratios for ICI and ICF are lower (increased inhibition and decreased faci-

litation) in ipsilateral hemisphere to the seizure focus. C : Recruitment curve at different intensities; MEP amplitudes are lower in
ipsilateral hemisphere to seizure focus at infensities between 110% to 140% r-MT.
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