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Abstract There is some evidence that handedness is
related to lateralisation of excitability in the motor sys-
tem. We investigated lateralisation of interhemispheric
inhibition (IHI), motor thresholds and short interval
intracortical inhibition (SICI) and facilitation (SICF)
in relation to handedness in 12 right (RH) and 13 left
handed (LH) subjects. Because there is some contro-
versy as to the optimal localisation to produce IHI we
also compared IHI induced by conditioning the dorsal
premotor cortex (dPM) versus primary motor cortex
(M1) in ten RH. IHI was stronger following condition-
ing the motor dominant as compared to the motor non-
dominant hemisphere in RH and LH. Motor thresholds
were higher when elicited over the right hemisphere
than over the left in both RH and LH, while SICI and
SICF showed no differences between hemispheres or
dependency from handedness. We hypothesize that
IHI is a function of handedness perhaps reflecting pre-
dominant usage of the dominant hand, while lateralisa-
tion of thresholds and intracortical excitability are
determined by other factors.

Introduction

There is some evidence that handedness has an influ-
ence on motor cortex excitability. Using transcranial
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magnetic stimulation (TMS) short interval intracortical
inhibition (SICI) and facilitation (SICF) (Civardi et al.
2000; Hammond et al. 2004; Ilic et al. 2004), and inter-
hemispheric inhibition (IHI) differ between the right
and left hemisphere in right handers (RH) (Netz et al.
1995). For instance, in RH a difference in SICI and
SICF of the left and right hemisphere was reported
(Civardi et al. 2000; Hammond et al. 2004). In addition
to intraindividual hemispheric differences in cortical
excitability such differences have also been found
between RH and LH (Netz etal. 1995; Dassonville
et al. 1997; Volkmann et al. 1998; Triggs et al. 1999;
Yahagi and Kasai 1999; Civardi et al. 2000; Pujol et al.
2002; Ilic et al. 2004). Also, diffusion tensor magnetic
resonance imaging (MRI) has revealed structural
differences of the white matter underneath the precen-
tral sulcus related to handedness (Biichel et al. 2004).

At closer inspection TMS studies of interhemi-
spheric differences are heterogeneous. Whereas some
authors reported SICI and SICF to be more pro-
nounced and thresholds for SICI to be lower in the
motor dominant hemisphere (DH) of RH (Civardi
et al. 2000; Hammond et al. 2004) others found no such
hemispheric differences (Cahn et al. 2003). In the study
of De Gennaro (2004) there was no hemispherical
difference of IHI in relation to handedness or hemi-
sphere. On the other hand, resting motor thresholds
(RMT) were lower in the DH in LH. In contrast, Netz
et al. (1995) reported IHI to be stronger when condi-
tioning the DH in RH (at an ISI of 10 ms) but not in
LH.

There is good evidence that transcallosal effects cru-
cially depend on stimulation parameters (Hanajima
etal. 2001; Biumer et al. 2006). It is becoming clear
that IHI and interhemispheric facilitation (IHF) can be
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elicited both by conditioning the primary motor cortex
hand area (M1) and the dorsal premotor cortex (dPM)
depending on the stimulation intensity and current
flow of the conditioning pulse and the current flow of
the test pulse. For instance, strong IHI can readily be
induced using standard figure of eight coils over M1
with a medially directed current flow (De Gennaro
et al. 2004; Mochizuki et al. 2004). Thresholds to pro-
duce THI may be lower when conditioning the dPM
with medially directed currents (Mochizuki et al.
2004).

To this end we investigated hemispheric differences
of IHI in RH and LH at short ISIs by conditioning M1
using customised small figure-of-eight coils allowing
for focal stimulation using PA directed currents. To
control for the best point of eliciting IHI in RH we also
studied IHI by conditioning dPM and M1 in the same
way to determine the optimal site to elicit IHI with
these PA directed conditioning currents.

Methods
Study design

IHI was investigated using the TMS conditioning pro-
tocol first described by Ferbert at al. (1992) in experi-
ment 1. IHI was measured by applying conditioning
TMS pulses to right M1 followed by test pulses over
left M1 and vice versa in all subjects. In a site control
experiment the effects of conditioning pulses applied to
left dPM were compared with those given to left M1.
Test pulses were given over right M1. SICI and SICF
were compared between both hemispheres using the
Kujirai paired pulse paradigm (Kujirai et al. 1993) in
experiment 2.

Subjects

In experiments 1 and 2 25 healthy subjects were
studied. Handedness was tested using the Edinburgh
handedness inventory (EDI). Subjects were considered
RH if the EDI score was >70 and LH if the EDI score
was <—70. Twelve participants were RH (six female,
mean age 27.5 years £ 3.4; EDI score 95 + 3.4) and
13 LH (eight female, mean age 28.9 years +2.9; EDI
score —88 £ 3.9). All participants gave their written
informed consent prior to the study. In the site control
experiment ten RH (five female, mean age
28.7 years + 1.6; EDI score 94 + 4) were studied. The
experiments conformed to the standards set by the
Declaration of Helsinki and were carried out with
approval of the local Ethics Committee.
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Recording system

Subjects were seated in a comfortable armchair that
was positioned in a subject and coil holder frame. Sub-
jects’ heads were fixed by a chin rest and a neck
holder, which was adjusted individually to allow for a
comfortable position. Both arms were supported by a
pillow to ensure that arm muscles were completely
relaxed. Subjects were instructed to relax but to keep
their eyes open and fixate a visual target directly in
front.

EMG was recorded with silver disc surface elec-
trodes placed in differential pairs over first dorsal inter-
osseous (FDI) muscles bilaterally, using a belly tendon
montage. In addition to the target FDI muscle where
motor evoked potential (MEP) were measured contra-
lateral FDI muscle was also recorded to capture base-
line EMG activity during measurements. EMG signals
were continuously monitored acoustically with loud-
speakers and visually by means of an oscilloscope. The
ground electrode was placed at the wrist. EMG signals
were amplified and filtered (20 Hz to 1 kHz) with a
D360 amplifier (Digitimer Limited, Welwyn Garden
City, UK). The signals were sampled at 5,000 Hz, digi-
tised using a laboratory interface (Micro1401, Cam-
bridge Electronics Design (CED), Cambridge, UK)
and stored on a personal computer for display and later
off-line data analysis.

TMS measurements

Measurements were performed with two Magstim 200
magnetic stimulators, each connected with a figure-
of-eight shaped coil with an outer winding diameter of
approximately 70 mm (“baby coil”; Magstim Com-
pany, Whitland, Dyfed, UK) with handles perpendicu-
lar to the coil windings (“Branding-Iron-Style”) both
for conditioning pulse (CP) and test pulse (TP) to mea-
sure IHI. The small diameter and the type of handle of
this coils allowed placing each coil over the optimal
target site without interfering with the coil positioning
on the contralateral hemisphere. For measuring SICF
and SICI both stimulators were connected with one of
the coils via a Y-connector. The magnetic stimulus had
a nearly monophasic pulse configuration with a rise
time of about 100 ps, decaying back to zero over about
0.8 ms.

The coil was placed tangentially to the scalp at a
45° angle away from the midline, approximately per-
pendicular to the line of the central sulcus inducing a
PA current in the brain. We determined the optimal
position for activation of the FDI muscles by moving
the coil in 0.5 cm steps around the presumed motor
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hand area of the motor cortex of both hemispheres.
The sites where stimuli of slightly suprathreshold
intensity consistently produced the largest MEPs with
the steepest negative slope in corresponding FDI
muscle (referred to as “motor hot spot”; M1) were
marked with a red wax pen. TMS coils were fixed to
the frame using coil holders and placed at the marked
stimulation sites.

Resting motor threshold (RMT) was defined as the
minimum stimulus intensity that produced an MEP of
more than 50 uV in five out of ten consecutive trials.
Active motor threshold (AMT) was defined as the low-
est stimulus intensity at which MEPs were elicited in
the tonically contracting FDI muscle of about 10% of
maximum voluntary contraction. Motor thresholds
where expressed as a percentage of maximum stimula-
tor output (MSO).

RMT and AMT for FDI were determined bilaterally
over M1. The intensity of the TP was set at an intensity
that, when it was given alone, would evoke an EMG
response of approximately 1 mV peak-to-peak size in
the left FDI muscle.

Experiment 1: laterality of IHI

Both coils were positioned as described above. IHI was
probed using a conditioning-test paradigm. CP were
applied to left M1 and TP given to right M1 and vice
versa. The CP intensity was always set at 120% of the
RMT of the conditioned M1.

THI was tested at ISIs of 6, 7, 8, and 10 ms. These
five conditions (TP given alone and four CP at different
ISIs) were applied randomly in a block of 70 trials. In
each block the control condition (TP given alone) was
tested 30 times and each of the CP-TP conditions 10
times.

Site control experiment: focality of IHI

Effects of M1 and dPM conditioning were compared.
For conditioning dPM the coil was positioned 3 cm
anterior to M1 in a parasagittal line based on a neuro-
anatomical PET study by Fink et al. (1997) and previ-
ous TMS studies from our group (Miinchau et al.
2002; Baumer et al. 2003). The coil was again placed
at a 45° angle away from the midline, inducing PA
currents. The intensity of the CP was set at 120%
of AMT to investigate IHI near its threshold and to
minimize activation of adjacent areas. To control for
co-activation of M1 during dPM conditioning we
tested two different conditioning intensities over
dPM. First, CP was set at 120% AMT as determined
over M1 (low intensity). Second, CP was set at 120%

AMT as determined with the coil held over dPM
(high intensity). Thus, the latter would produce acti-
vation of M1 with the same intensity as in the M1 stim-
ulation condition.

Experiment 2: laterality of SICI and SICF

SICI and SICF were determined bilaterally. CP inten-
sity was set at 90% AMT and ISIs of 2, 3, 4, 12 and
16 ms were tested. The conditioned MEPs were tested
ten times at each ISI and the TP alone 20 times. Condi-
tions were tested randomly in a block of 70 trials.

Data analysis

Measurements were made on individual trials. Mean
peak-to-peak MEP amplitudes were determined. For
analysis using relative MEP amplitudes the condi-
tioned MEPs were expressed as a percentage of the
mean peak-to-peak size of the unconditioned MEP.

Statistical analysis

Test stimulus intensities and unconditioned MEP
amplitudes were compared between hemispheres and
groups using ¢ test. Thresholds were compared
between groups using a repeated measures between
groups ANOVA with factor hemisphere (left vs. right
hemisphere) and a between groups factor handedness
(RH vs. LH). Absolute mean MEP amplitudes of con-
ditioned MEPs at each ISI were compared with uncon-
ditioned test MEPs using repeated measures ANOVA
to test for a conditioning effect.

Comparisons between hemispheres and groups
were carried out by analysing relative mean condi-
tioned MEP amplitudes in a between groups (RH/
LH) repeated measures ANOVA with factors hemi-
sphere (right and left) and ISI (mean relative condi-
tioned MEP amplitudes at ISIs of 6, 7, 8 and 10 ms for
IHI and 2, 3, 4, 12 and 16 ms for SICI and SICF,
respectively).

Addressing focality effects relative mean condi-
tioned MEP amplitudes were compared for condition-
ing M1 and dPM (for both intensities in separate
analyses) using repeated measures ANOVA with fac-
tors SITE (M1 vs. dPM) and ISI (mean relative condi-
tioned MEP amplitudes at ISIs of 6, 7, 8 and 10 ms).

For all statistical analyses the Greenhouse-Geisser
correction was used to correct for nonsphericity. Con-
ditional on a significant F value in ANOVA, post hoc
tests were performed (Fisher test). P value of <0.05
was considered significant. Data are given as mean + 1
SEM.
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Results
TMS thresholds, MEP intensities
Experiments I and 2

Analysing thresholds between hemispheres and groups
ANOVA revealed a significant effect of hemisphere
on RMT (F(1, 23) =15.6, P<0.001) and AMT F(1,
23) = 9.6, P < 0.005). There was no significant effect for
the between groups factor handedness and no interac-
tion of these factors (Fig.1). Analysing both groups
separately thresholds were higher in the right hemi-
sphere both in RH (RMT: right M1 42.6% + 1.6, left
M1 38.1% £ 2; AMT: right M1 27.7% £ 1.9, left M1
253% £ 1.7) and LH (RMT: right M1 39.8% + 1.8,
left M1 36.8% + 1.7; AMT: right M1 27% + 1.7, left
M1 23.8% =+ 1.3), which reached significance for RMT
in RH (7T=3.8; P<0.005) and AMT in LH (T =4.0;
P <0.005).

This indicates that hemispheric differences of motor
thresholds are independent from handedness. Test
MEP intensities used over the right hemisphere (right
522% =+ 2.3; left 48.7% + 2.8 MSO) were also higher
than those over the left hemisphere (right 47.2% + 2.4;

50% *

45%

40% *
35%

30%

25% ’—‘—i

leftM1 [ right M1 | leftM1 |
RMT AMT

ORH ®mLH

MSO

right M1

Fig. 1 Resting (RMT) and active motor threshold (AMT) of left
and right hemisphere given as percentage of maximum stimulator
output (MSO); mean (£SEM). *P < 0.005

Table 1 Interhemispheric inhibition (IHI) tested over left and
right hemisphere in right (RH) and left handed (LH) subjects
with conditioning pulses (CP) over the left and test pulses (TP)
over right M1 and vice versa. ANOVA revealed significant inhi-

left 45% +£2.1 MSO) (T>25; P<0.05 for both
groups).

Site control experiment

Similar to experiment 1 RMT and AMT were higher in
the right hemisphere (RMT right 41.7% £ 2.2, left
37.6% £ 22, T=-2.1, P=0.07;, AMT right 34.8 £ 2,
left 289+ 1.4, T=-33, P<0.01). AMT measured
over left dPM (41.3% =+ 2.4) was significantly higher
compared with M1 (7' = 6.2, P < 0.001).

Collapsing threshold data of RH of experiment 1
and the site control experiment (n = 22) both RMT and
AMT were significantly higher in the right hemisphere
(T >3, P<0.005 for both RMT and AMT).

Interhemispheric inhibition
Experiment 1

Unconditioned MEP amplitudes did not differ for the
factors hemisphere or group.

THI was present in each hemisphere in both groups
comparing conditioned and unconditioned absolute
MEP amplitudes (Table 1). Comparing relative condi-
tioned MEP amplitudes between hemispheres and
groups, ANOVA revealed a significant effect for the
factor ISI (F(3, 69) = 12.4, P < 0.0001) and a significant
interaction of the factors hemisphere and group (F(1,
23) =4.9, P <0.05). The interaction (hemisphere and
group) indicates that laterality of IHI between hemi-
spheres depends on handedness (Fig. 2). Post hoc tests
only showed trends towards more inhibition from the
DH to the motor non-dominant hemisphere (NDH)
within both groups (P < 0.15).

Site control experiment

IHI was present after conditioning M1 with 120%
AMT comparing absolute MEP amplitudes (F(4,
36) =2.7; P <0.05). Post hoc test revealed significant

bition for each hemisphere in both groups. Post hoc test revealed
significant inhibition at certain interstimulus intervals (ISI). P val-
ues <0.05 were marked in italic and bold. Values are given in mV;
mean (£SEM)

Hemisphere of ANOVA TP ISI of 6 ms ISI of 7 ms ISI of 8 ms ISI of 10 ms
CP TP
RH Left Right  F(4,44)=123,P<0.001 0.67(£0.13) 0.54 (£0.11) 0.46 (£0.12) 0.46 (+0.13) 0.36 (+0.09)
Right  Left F(4,44)=55,P=0001 071 (£0.11) 0.68(£0.12) 0.55 (£0.1)  0.51 (=0.08) 0.53 (+0.09)
LH Left Right  F(4,48)=39,P<0.05 049 (£0.08) 042(£0.11) 0.38 (+0.12) 0.37 (£0.13) 0.35 (+0.09)
Right  Left F(4,48)=11.1,P <0.001 0.65(+0.14) 0.53 (£0.12) 045 (=0.1)  0.39 (£0.08) 0.39 (+0.09)
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Fig. 2 Interhemispheric inhi-
bition. Relative MEP ampli-
tudes for conditioning left M1

110%

>

TP right hemisphere

TP left hemisphere

100%
followed by a test stimulus
over the right M1 and vice
versa for right (RH) and left
handed (LH) subjects. aMean
group values (:SEM) are
shown. b Individual difference
in IHI between hemispheres
at an ISI of 10 ms are plotted

90% 4

80% -

70%

% of tes MEP amplitude

60% -

50%

N

for right (RH) and left handed

(LH) subjects. Data are calcu-

lated by subtracting THI (in %

of mean test MEP) after con-

ditioning right M1 from IHI B
after conditioning left M1

o

IHI at ISIs of 6, 8 and 10 ms (Fig. 3). ANOVA showed
no significant effect after conditioning dPM with 120%
AMT (P =0.22) and AdPMT (P = 0.14).

Comparing relative MEP amplitudes between left
M1 and dPM conditioning with 120% AMT there was
a significant effect for the factor SITE (F(1, 9) =9.4;
P < 0.05) but not for the factor ISI. Also, there was no
interaction of both factors. In contrast, comparison of
results of the M1 conditioning (at 120% AMT) with
those of the intensity adapted conditioning of dPM
revealed no differences (Fig. 3). This indicates that THI
is present only after conditioning M1 but not dPM
under the experimental conditions used here.

Intracortical inhibition and facilitation
Experiment 2

Unconditioned MEP amplitudes did not differ between
hemispheres or groups.

Comparing absolute unconditioned and conditioned
MEP amplitudes for each hemisphere and group sepa-
rately ANOVA demonstrated a significant condition-
ing effect in both hemispheres in RH but only for the
left hemisphere in LH.

Comparing relative conditioned MEP amplitudes
with ANOVA the factor ISI was significant (F(4,
132) =53, P<0.0001). There was no difference
between hemispheres or groups and no interaction of
these factors (Fig. 4). Under the experimental condi-
tions used in this study we did not find significant hemi-
spherical differences of SICI and SICF related to
handedness.

100% 1 RH ] LH
50% 1 I |
-50% 7 1

-100% - -

7 8 10 6 7 8 10
ISl (ms) —m—RH—6—LH

120% 7 —A—M1 CP 120% AMT

—&— dPMCP 120% AdPMT

110% 7 —©— dPMCP 120% AMT

1

100% -

90% 7

80%

% of test MEP amplitude

70% 7

ISI (ms)

Fig. 3 Interhemispheric inhibition following dPM and M1 condi-
tioning. Relative MEP amplitudes for conditioning left M1 and
dPM followed by a test stimulus over right M1. Mean values
(£SEM) are shown. *P < 0.05

Discussion

This study shows that asymmetries of IHI depend on
handedness. The inhibitory drive from the dominant
hemisphere is generally stronger than that from the
non-dominant hemisphere. That is, compared with LH
the inhibitory drive form the left to the right hemi-
sphere is stronger in RH, and vice versa.

Thresholds to elicit IHI were significantly lower over
M1 as compared to dPM. Motor thresholds were inde-
pendent from handedness but lateralised with higher
thresholds for the right hemisphere. There was no lat-
eralisation or dependency on handedness for SICI and
SICF.
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Fig. 4 Shortinterval intracor-
tical inhibition and facilitation
tested for the left and right
hemisphere in right (RH) and
left handed (LH) subjects.
Mean values (+SEM) are
shown. Note that there were

160% 1
140% A
120% A

100% A T

right hemisphere left hemisphere

no significant differences be-

tween RH and LH subjects 80%

% of test MEP amplitude

60% -

THI and handedness

In this study, hemispherical asymmetry of ITHI
depended on handedness. This asymmetry with stron-
ger THI from the DH to the NDH was reflected in the
statistical interaction of the factors “Group” and the
“Hemisphere” but not when IHI between hemispheres
was compared within groups. This implies that hemi-
spheric asymmetries of IHI are rather subtle. Similarly,
Netz et al. (1995) reported more pronounced IHI from
DH to the NDH in RH at an ISI of 10 ms but no homo-
geneous effects in LH. Their experimental set-up
differed in that IHI was tested during tonic activation
of the FDI contralateral to the target side. Also, these
authors restricted their analysis to IHI at an ISI of
10 ms and did not take into account other intervals.

In contrast, De Gennaro et al. (2004) who examined
a range of ISIs from 2 to 20 ms did not find a depen-
dency of IHI on handedness or hemispherical domi-
nance (Table 2). However, at ISIs of 6, 8, and 10 ms
that were also included in the present study (Fig. 4 in
de Gennaro et al. 2004) RH, but not LH, also showed
an asymmetry with stronger IHI from DH to NDH.

Looking at individual data of hemispherical asym-
metry of IHI at an ISI of 10 ms in RH and LH in all
three studies (for this study, see Fig.2b) a stronger
drive from DH to the NDH was present in 26 out of 39
RH and 23 of 40 LH confirming that there are, albeit
weak, interhemispheric differences of IHI related to
handedness.

If lateralisation of interhemispherical inhibitory
drive is a function of motor usage one might speculate
that this drive is perhaps more homogeneous in RH,
given that in a “RH world” LH are forced to use their
right hand more often than RH their left hand.

THI and focality

ITHI was more readily elicited when M1 was condi-
tioned as opposed to dPM using slightly suprathreshold
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intensities. In fact, Ferbert et al. (1992) were the first to
show that M1 was the optimal site for producing THI
compared with sites more lateral or medial, respec-
tively. A recent study reported thresholds for eliciting
IHI to be lower when CPs were applied to the dPM as
compared to M1. More specifically, at stimulus intensi-
ties of 90% RMT IHI was present when dPM but not
when M1 was conditioned (Mochizuki et al. 2004). In
the present study where significant IHI was not found
following conditioning dPM CP intensities were set at
120% AMT. Calculating CP intensities in relation to
individual RMT in our study mean CP intensity was
93% RMT. Thus differences of CP intensities cannot
account for the different results in the two studies.

However, the direction of the induced current flow
differed both for the CP and the TP coil. Whereas Moc-
hizuki et al. (2004) used medially directed currents, we
applied TMS pulses resulting in anteriorly directed cur-
rents in the brain both for the test and the conditioning
stimulus. Mochizuki et al. (2004) also tested anteriorly
directed currents for the conditioning pulse applied
over dPM and found no differences in the amount of
ITHI compared with medially directed currents, but
they always used medially directed test stimuli. Thus,
THI probably crucially depends not only on stimulation
intensities and ISI but also on the effective current flow
in the brain. However, this probably mainly applies to
IHI when tested with low intensity TMS. At higher
intensities IHI is more robust (Chen et al. 2003). This is
somewhat reminiscent of interhemispheric facilitation
that can only be induced with low conditioning intensi-
ties. Here slight changes of conditioning or TP parame-
ters can abolish conditioning effects (Hanajima et al.
2001; Baumer et al. 2006).

Lateralisation of SICI und SICF
In this study, SICI and SICF were not lateralised.

Moreover, there was no relation to handedness. This is
inline with findings of Cincinelli et al. (1997), who also
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Table 2 Studies where IHI was investigated in relation to handedness

Reference

Flow

Flow TP Intensity

CP Intensity

Coils

Interstimulus
intervals

Result

direction

direction

Netz et al. 1995

n.a.

105% RMT

n.a.

105% RMT

Cadwell 45 mm

10 ms

Significant difference with more

(preactivated

muscle)

IHI from right to left hemisphere in

RH, No difference in LH
No difference related to handedness

et al. 2004

De Gennaro
Baumer

AP

120% RMT

AP

120% RMT

90 mm figure
of eight
70 mm figure

14,16,18,20 ms

2,4,6,8,10,12,
6-10 ms

PA

120% RMT

PA

120% RMT

Significant hemisphere x

et al. (this study)

of eight

Handedness Interaction

Stimulus parameters are displayed

RMT resting motor threshold; AP anterior to posterior current flow in the brain; PA posterior to anterior current flow. n.a. not available

did not find intracortical excitability to differ between
hemispheres in RH. Another study of Civardi et al.
(2000) described lateralisation in RH with stronger
SICF and less pronounced SICI in the DH. The main
reason for the lack of hemispherical differences in SICI
and SCIF in our study might be that we used lower
intensities for the CPs, which were some 10% MSO
lower than those in the study of Cirvardi et al. Because
Hammond et al. (2004) found lower thresholds for elic-
iting SICI and SICF in the DH in RH we expected
more pronounced hemispherical differences at lower
CP intensities. Why this was not the case in the present
study remains unclear.

Lateralisation of motor thresholds

RMT and AMT were higher in right hemispheres
regardless of handedness which is in line with most pre-
vious studies (Macdonell et al. 1991; Triggs et al. 1994;
Netz et al. 1995; Triggs et al. 1997; Helmich et al. 2005).
However, others could not confirm this (Cicinelli et al.
1997; Civardi et al. 2000) the reason for which is
unclear. Interestingly, in the study of Macdonell et al.
(1991) where a clear lateralisation of motor thresholds
was found in RH subjects asymmetry was greatest, i.e.
thresholds were higher in the right hemisphere, in
those subjects who reported less pronounced lateralisa-
tion of hand preference. This does not support the idea
that handedness is the most crucial factor determining
motor thresholds.

Findings in LH are even more equivocal. In some
studies thresholds in LH were lower in the DH (Triggs
et al. 1994; De Gennaro et al. 2004). Triggs et al. (1994)
found the asymmetry with higher thresholds for the
non-dominant hemisphere less pronounced in LH than
in RH. De Gennaro et al. (2004) found a significant
hemispherical asymmetry of the RMT in RH. How-
ever, slight threshold asymmetry in LH was not signifi-
cant in post hoc analyses.

In the majority of previous studies only one factor,
e.g. handedness or coil distance to the motor cortex
was investigated. However, it appears that particularly
in LH heterogeneous results of threshold differences
are influenced by factors other than handedness includ-
ing the distance between the head surface and motor
cortex (Kozel et al. 2000; McConnell et al. 2001), age
(Matsunaga etal. 1998) and motor performance
(Triggs et al. 1997). The threshold as a measure of cor-
ticspinal excitability may find a correlate in functional
MRI. In this respect, it is interesting to note that in sev-
eral MRI studies addressing the activation of the sen-
sorimotor cortex during finger movements in relation
to handedness asymmetric hemispheric activation was
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reported for complex finger movements but not simple
motor tasks (Kim et al. 1993; Dassonville et al. 1997;
Lutz et al. 2005; Kloppel et al. 2006). Thus, it appears
that handedness becomes more relevant if more com-
plex cortical networks are engaged during motor per-
formance. As a corollary, it is possible that handedness
is not reflected in “basic” properties of the motor sys-
tem such as motor thresholds.

Taken together, in this study laterality of IHI was
related to handedness whereas thresholds and SICI
and SICF were not. Thus, intracortical parameters
restricted to one hemisphere are not depended on
handedness while IHI as a parameter of interhemi-
spheric control probably is.

Conclusion

THI depends on handedness with a more pronounced
inhibitory drive from the motor dominant to the non-
dominant hemisphere. Using anteriorly directed cur-
rents in the brain this inhibitory drive is more readily
elicited in M1-M1 than PMd-M1 connections.
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