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Summary
Aim of the study. — To determine whether or not chemosensory event-related brain potentials
(CSERP) elicited by nociceptive unilateral intranasal (CO2) trigeminal stimulation are lateralized
and, if they are, whether this hemispheric lateralization is related to the side of the stimulated
nostril.
Methods. — Nine healthy right-handed subjects participated to the study. CSERPs were recor-
ded after left or right monorhinal CO2 stimulation. Latency and baseline-to-peak amplitude of
each CSERP component were compared across stimulation conditions (left and right nostril),
scalp locations (lower-frontal, frontal, mid-temporal, central, posterior-temporal, parietal)
and hemispheres (left or right), using a three-factor analysis of variance (ANOVA) for repeated
measures.
Results. — Intranasal trigeminal CO2 stimulation elicited a large N400-P550 complex. This com-
plex was preceded by an earlier N300 component. Whatever the stimulated nostril, N300, N400

and P550 amplitudes were significantly higher on the right as compared to the left hemisphere,
at lower-frontal recording sites. The side of chemosensory stimulation (left or right nostril) did
not significantly affect CSERP components.
Conclusions. — This study showed that in healthy right-handed volunteers with normal olfactory
ability, intranasal chemosensory trigeminal stimulation may elicit a series of event-related brain
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potentials, which all display a significant right-hemisphere predominance, irrespective of the
stimulated nostril. The observed lateralization was maximal at lower-frontal recording sites.
© 2008 Elsevier Masson SAS. All rights reserved.
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Résumé
Objectif. — Examiner les différences inter-hémisphériques des potentiels corticaux évoqués par
un stimulus nociceptif chémosensitif intranasal unilatéral activant sélectivement des afférences
trigéminées (CO2).
Méthodes. — Neuf sujets volontaires sains droitiers ont participé à l’étude. Des potentiels
évoqués chémosensitifs ont été enregistrés par stimulations trigéminées (CO2) monorhinales
gauches et droites. Les temps de latence et amplitudes de chacune des composantes de la
réponse furent comparés au moyen d’une analyse de variance (Anova) pour mesures répétées
comprenant trois facteurs : le stimulus (fosse nasale gauche ou droite), la localisation des élec-
trodes sur le scalp (frontal-inférieur, frontal, temporal-moyen, central, temporal-postérieur,
pariétal) et l’hémisphère (gauche ou droit).
Résultats. — Les potentiels évoqués par stimulation intranasale trigéminale consistaient en un
complexe négatif-positif N400-P550. Ce complexe était précédé d’une composante négative
N300. Quelle que soit la fosse nasale stimulée, l’amplitude des composantes N300, N400 et
P550 étaient significativement plus importante en frontal-inférieur, sur l’hémisphère droit
comparé au gauche. Le côté de stimulation (fosse nasale droite ou gauche) ne modifiait pas
significativement les différentes composantes enregistrées.
Conclusions. — Les résultats de cette étude montrent que les réponses électrocorticales
évoquées par un stimulus chémosensitif activant sélectivement des afférences trigéminées pré-
sentent une prédominance hémisphérique droite. Cette latéralisation est maximale en regard
des régions frontales inférieures et ne semble pas influencée par le côté stimulé (fosse nasale
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ntroduction

lectrophysiological and functional imaging studies have
ignificantly contributed to our understanding of the neu-
al processes that underlie the perception of both olfactory
nd nasal trigeminal sensations [11,21]. In the recent years,
ssessment of the intranasal trigeminal function has recei-
ed increasing attention. Indeed, pain, burning, stinging,
armth, coolness and itching are often assumed to result

rom trigeminal stimulation [1,10]. Intranasal trigeminal
unction may be considered as related to the somatosensory
ociceptive system, a vital function of that system being
o provide immediate awareness of a potential threat to
ody integrity, thereby inciting the individual to react by
roducing an adequate response.

The afferent chemosensitive innervation of the nasal
espiratory epithelium is mainly located in the inferior tur-
inate [1,2]. It is constituted of two major fibre systems:
nmyelinated C-fibres and slightly myelinated A�-fibres.
hen applied to the nasal mucosa, carbon dioxide (CO2)

electively activates trigeminal nerve endings with little
r no concomitant olfactory stimulation. Furthermore, CO2

ppears to activate chemosensory nociceptive afferents but
ot mechanoreceptor afferents [1,2].

Chemosensory event-related brain potentials (CSERP) are
lectrophysiological responses related to olfactory or trige-
inal stimulation. Their recording has provided some insight

nto the sensory and cognitive processes underlying chemo-

ensory perception [5]. CSERPs may be recorded in response
o both olfactory and trigeminal stimuli (respectively refer-
ed to as ‘‘olfactory’’ and ‘‘somatosensory trigeminal’’
RPs). The bulk of the CSERP waveform consists of a large
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p
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egative-positive complex (sometimes referred to as N1 and
2) [2,5,9,10]. A number of studies [5,17,19] also descri-
ed an earlier positivity, often referred to as P1. While
he morphology of the CSERP waveforms elicited by either
rigeminal or olfactory stimuli looks very similar, several
tudies demonstrated that their amplitudes, latencies and
calp topography may in fact differ [5,10]. Indeed, olfac-
ory stimuli usually yield responses of smaller amplitude
nd shorter latency than somatosensory trigeminal stimuli
5]. Furthermore, although both responses are maximally
ecorded along the scalp midline, the N1-P2 complex elici-
ed by olfactory stimulation displays a slightly more parietal
calp distribution than that elicited by trigeminal stimula-
ion [5,14,18].

Very few studies examined whether CSERPs display late-
alized hemispheric differences or whether the side of
timulation leads to interhemispheric differences. Recently,
loffson et al. showed that the amplitude of olfactory res-
onses might be generally larger over the left hemisphere
18]. No effect of the side of stimulation was found in a
tudy combining both olfactory and trigeminal stimuli [24].
egarding somatosensory trigeminal CSERPs, results are
omewhat contradictory. Indeed, while it was shown that the
agnetoencephalographic responses elicited by intranasal

rigeminal CO2 stimulation could display right hemisphere
redominance [7], it was also suggested that CSERP laterali-
ation could be related to the side of stimulation, with larger
mplitude over the hemisphere contralateral to the stimula-

ed nostril [9]. In a recent study, Lundström et al. suggested
hat the responses arising from the left hemisphere could
recede those arising from the right hemisphere. However,
his interhemispheric latency difference was only signifi-
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Lateralisation of intranasal trigeminal chemosensory event-

cant for the responses obtained from female subjects [15].
Finally, there is still debate on whether CSERPs elicited by
brief thermal nociceptive stimuli applied to the trigeminal
region are lateralized or not. Indeed, while a source-analysis
study [3] indicated that earlier-latency CSERP components
could be maximal over the hemisphere contralateral to the
stimulated side, another study suggested the opposite [4].

Using a 19-channel scalp EEG recording, the objective
of this study was to examine the amplitudes, latencies
and topographical distributions of the different electro-
physiological components elicited by either left or right,
unilateral intranasal trigeminal CO2 stimulation. Our aim
was to determine whether or not somatosensory trigeminal
CSERPs display interhemispheric differences.

Material and methods

Subjects

Nine right-handed subjects, aged 24 ± 12 years participated
in the study (four males, five females). Informed consent
was obtained after outlining the experimental paradigm.
Rules of the ethics committee of the Université Catholique
de Louvain were followed. These rules are in accordance
with the principles of the Helsinki declaration.

At first, to ensure the patency of the nasal fossa and
olfactory cleft, subjects were examined by anterior rhi-
noscopy and endonasal endoscopy. They were asked not
to eat, drink or smoke for at least two hours before the
experimental session. All participants reported normal smell
and taste function. None had a history of chronic sino-
nasal disease, traumatic injury of the olfactory system or
major exposure to chemicals with potential olfactory and/or
trigeminal toxicity. Furthermore, to ensure that olfactory
performances were within normal ranges, a psychophysical
testing of olfactory acuity with the ‘‘Sniffin stick test’’ was
performed [12].

Intranasal trigeminal stimulation

Activation of intranasal trigeminal nociceptors was obtained
using an OM2S olfactometer (Burghart Medical Technology,
Hamburg, Germany). This device allows delivering chemi-
cal stimuli without any concomitant mechanical or thermal
modification of the nasal mucosa. Very brief stimulation
of the nasal fossa was obtained by embedding brief pulses
of a 50% v/v concentration of CO2 (rise time < 20 ms; sti-
mulus duration: 200 ms) into a constant flowing air stream
(7.6—8.2 l/min). Temperature (36 ◦C) and relative humi-
dity (80%) were controlled and kept constant. The stimulus
produced a moderately painful stinging sensation. The air-
flow reached the nasal cavity in a Teflon tubing ending
with a nose piece placed into one nostril, 2 cm behind the
nasal valve and directed to the upper part of the nasal
fossa.
Experimental procedure

Subjects were seated in a comfortable chair placed in a
well-ventilated room. During recording, they were asked to
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reathe through their mouth and minimize eye movements
nd eye blinks. To avoid auditory cues (noise produced by the
witching valve), subjects wore headphones with a 60—70 dB
PL white noise. Stimuli were delivered non-synchronously
o nasal breathing. The recording session consisted of two
locks of 15 stimuli applied either within the right nostril
r the left nostril. The order of the blocks was randomized
nd balanced across subjects. The interval between each
timulus was 30 s.

SERP acquisition

EG was recorded with a 256 Hz sampling frequency from
9 Ag-AgCl electrodes placed on the scalp according to the
nternational 10/20 System (electrode CAP BQ M, Micromed,
taly). Fpz was used as common reference. Two electrodes
t the left and right earlobes (A1, A2) were used for off-
ine re-referencing. Two additional electrodes, one placed
t the upper left, the other at the lower right side of the
ight eye monitored ocular movements and eye blinks. EEG
as amplified using a SAM 32EP EEG amplifier and digiti-
er (Micromed, Italy). Impedance was kept below 20 k�.
pochs extended from 500 ms before to 1500 ms after sti-
ulus onset. After baseline correction (reference interval:
500 to 0 ms), epochs were band-pass filtered (0.3—12 Hz
FT filter). Trials containing EOG or other artefacts were
ejected by visual inspection. After rejection, 9 ± 1 epochs
emained for both right and left nostril stimulation. Ave-
age waveforms were computed for each subject, electrode
hannel and stimulation type (left-nostril or right-nostril sti-
ulation).
Latencies and amplitudes of CSERP components were

easured on each average waveform as follows. A positive
omponent (labelled P550) was identified at electrode CZ

A1A2 reference) as a positive peak with maximal amplitude
etween 400 and 800 ms after stimulus onset. A negative
omponent (labelled N400) was then identified at the same
lectrode as the negativity preceding P550 and occurring
etween 250 and 500 ms after stimulus onset. Finally, an ear-
ier component (labelled N300), was searched for between
00 and 400 ms after stimulus onset. To disentangle it from
he later N400, N300 was identified at electrodes T3 and
4 after re-referencing recordings to FZ. Using trace super-
osition, latencies and amplitudes of all CSERP peaks were
hen estimated at midline electrodes FZ, CZ, PZ, and lateral
lectrodes F7/F8, F3/F4, T3/T4, C3/C4, T5/T6 and P3/P4.

All off-line signal processing procedures were performed
sing the Letswave EEG toolbox (André Mouraux, Université
atholique de Louvain, Belgium).

tatistical analyses

atencies and baseline-to-peak amplitudes of each CSERP
omponent (N300, N400 and P550) were submitted to a
hree-factor analysis of variance (ANOVA) for repeated mea-
ures with nostril stimulation side (Nostril: left, right), scalp

ocation (Location: lower-frontal: F7/F8, frontal: F3/F4, mid-
emporal: T3/T4, central: C3/C4, posterior-temporal: T5/T6,
arietal: P3/P4) and hemisphere (Hemisphere: left, right)
s factors. Degrees of freedom were corrected using the
reenhouse-Geisser procedure. Post hoc Significance level
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Figure 1 Grand average across subjects of the event-related brain potentials elicited by unilateral (left and right nostril) intranasal
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rigeminal stimulus (CO2) and recorded at midline (FZ, CZ, and P
arlobes (A1A2) were used as reference. Note that regardless
mplitude at right inferior-frontal locations (electrode F8).

as set at p < 0.05. When significant, post hoc contrast
nalyses were performed using paired-sample t-tests. Sta-
istical analyses were performed using SPSS v12.0.

esults

rand-average waveforms obtained at a selection of mid-
ine (FZ, CZ and PZ), left (F7, T3, T5) and right (F8, T4, T6)
ecording sites, for either left or right nostril CO2 stimula-
ion, are displayed in Fig. 1. A large N400-P550 complex was
ecorded in both stimulation conditions. Its amplitude was
aximal at frontal and central recording sites. Its morpho-

ogy, latency and topography were in keeping with previous
eports of the CSERP N1-P2 response elicited by chemosen-
ory activation of trigeminal afferents [6,7]. Furthermore,
s illustrated in Fig. 2, re-referencing epochs to FZ allowed
learly identifying an earlier N300 component, which was
aximal at mid-temporal leads. Scalp topographies of the
ifferent CSERP components are illustrated in Figs. 3 and 4.

rigeminal chemosensory N300

he N300 component appeared as a negativity in the ascen-
ing slope of the later N400 and spreading bilaterally to

emporal and inferior-frontal recording sites (electrodes
3/T4 and F7/F8; see also Fig. 3). Using a frontal refe-
ence (electrode FZ) clearly allowed disentangling N300 from
he later N400 at temporal electrodes (see Fig. 2). With
his reference, N300 was maximally recorded over bilate-

r
a
4
a
o

d lateral (F7/F8, T3/T4, and T5/T6) electrodes locations. Linked
e stimulated nostril, the N400/P550 complex displays greater

al inferior-frontal and temporal regions (electrodes T3/T4

nd F7/F8; see Fig. 2). N300 latency was 307 ± 41 ms and
90 ± 26 ms after left and right nostril stimulation, respecti-
ely. Whether stimulating the left nostril or the right nostril,
300 amplitude consistently appeared greater at right tem-
oral and frontal recording sites (see Fig. 3).

The average amplitude of the N300 peak (−4.2 ± 1.6 �V
t electrode CZ) differed significantly across electrode loca-
ions (Location: F = 7.954; p = .005), but most importantly,
iffered significantly across left and right hemispheres
Hemisphere: F = 5.486; p = .047). The site of chemosen-
ory stimulation (left or right nostril) did not significantly
ffect N300 amplitude (see Table 1 for details). A post
oc paired-sample t-test revealed that the average ampli-
ude of the N300 recorded at electrodes located over the
ight hemisphere was significantly higher than over the left
emisphere (average amplitude difference: 0.5 ± 0.6 �V;
= −2.33; p = .048). The mean N300 latency did not signi-
cantly differ across factors.

hemosensory N400

he N400 component appeared as a negative peak, maxi-
ally recorded at midline frontal and central recording sites

electrodes FZ and CZ). Like N300, N400 spreaded bilate-

ally towards temporal recording sites (electrode pairs T3/T4

nd F7/F8; see also Figs. 3 and 4). At Cz, N400 latency was
03 ± 48 ms after left nostril stimulation and 388 ± 47 ms
fter right nostril stimulation. Whether stimulating the left
r the right nostril, N400 amplitude consistently appeared
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Figure 2 Grand-average across subjects of the event-related
brain potentials elicited by a unilateral (left and right nostril)
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Discussion
intranasal trigeminal stimulus (CO2). Using FZ as reference allo-
wed identifying the N300 component, and disentangling it from
the later N400 component.

larger at right temporal and anterior recording sites (see
Figs. 3 and 4).
The average amplitude of the N400 peak (−12.8 ± 7.6 �V
at CZ) differed significantly across electrode locations (Loca-
tion: F = 8.970; p = .004). Most importantly, a significant
interaction between electrode location and hemisphere was
found (Location x Hemisphere: F = 10.976; p < .001; see also

I
e
o

Table 1 Repeated measures ANOVA for the N300, the N400, and
(left, right), scalp location (inferior-frontal, frontal, mid-temporal,
right) as within-subject factors.

N300 amplitude N400 am

df F sig. df

Nostril (N) 1.000 1.427 (ns) 1.000
Location (L) 1.869 7.954 .005 1.740
Hemisphere (H) 1.000 5.486 .047 1.000
N × L 2.597 2.907 (ns) 1.930
N × H 1.000 0.004 (ns) 1.000
L × H 2.106 2.124 (ns) 2.467
N × L × H 2.131 1.499 (ns) 3.250

Degrees of freedom (df) were corrected using the Greenhouse-Geisser
ns: non-significant (p > .05).
ed potentials 27

able 1). The site of chemosensory stimulation (left or right
ostril) did not significantly affect N400 amplitude (see
able 1 for details). As shown in Table 2, post hoc compa-
isons revealed that, at inferior-frontal recording sites (F7

nd F8), N400 amplitude was significantly higher over the
ight as compared to the left hemisphere (average amplitude
ifference: 3.8 ± 2.2 �V; t = 5.24; p = .001). Furthermore, at
osterior-temporal recording sites (T5 and T6), N400 ampli-
ude was significantly greater over the left as compared to
he right hemisphere (amplitude difference: 2.2 ± 2.5 �V;
= −2.61; p = .031).The mean N400 latency did not differ
ignificantly across factors.

hemosensory P550

ike that of N400, the scalp topography of P550 was maximal
t midline frontal and central recording sites (FZ and CZ; see
ig. 2). However, unlike the earlier N300 and N400, P550 did
ot spread so clearly onto temporal lateral recording sites.
550 latency was 541 ± 35 ms after left and 536 ± 52 ms after
ight nostril stimulation. Whether stimulating the left or the
ight nostril, P550 amplitude was higher at right temporal
nd anterior recording sites (see Fig. 4).

The mean amplitude of the P550 peak (−13.0 ± 4.7 �V at
Z) differed significantly across electrode locations (Loca-
ion: F = 22.729; p = < .001). Most importantly, a significant
nteraction between electrode location and hemisphere was
ound (Location x Hemisphere: F = 4.800; p = .040). The site
f chemosensory stimulation (left or right nostril) did not
ignificantly affect P550 amplitude (see Table 1 for details).
s shown in Table 2, post hoc comparisons revealed that, at

nferior-frontal recording sites (F7 and F8), P550 amplitude
as significantly greater on the right as compared to the left
emisphere (amplitude difference: 3.4 ± 1.9 �V; t = −5.44;
= .001). The mean P550 latency did not differ significantly
cross factors.
n this study, three distinct components were identified as
lectrophysiological correlates of the cortical processing
f brief nociceptive chemosensory activations of intrana-

the P550 baseline-to-peak amplitude with nostril stimulated
central, posterior-temporal, parietal), and hemisphere (left,

plitude P550 amplitude

F sig. df F sig.

0.123 (ns) 1.000 0.088 (ns)
8.970 0.004 2.297 22.729 <0.001
0.005 (ns) 1.000 0.484 (ns)
1.107 (ns) 2.155 0.281 (ns)
1.321 (ns) 1.000 1.371 (ns)

10.976 <0.001 1.421 4.800 0.040
0.817 (ns) 2.509 3.140 (ns)

correction.
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Figure 3 Scalp distribution (spline interpolation, 19 EEG channels, A1A2 reference) of the grand-average across subjects of the
e d rig
t nce
n

s
a
N
E
[

h
o
o
r

e
p

t
a
l
t
t
t
t
T

vent-related brain potentials elicited by a unilateral (left an
hree CSERP components display a right hemispheric predomina
ostril.

al trigeminal nociceptors. The morphology, topography
nd latency of these components (referred to as N300,
400 and P550) were compatible with the chemosensory
RPs, which were reported in numerous previous studies
5,9,10,14,15,17,18,19,24].

All three components displayed significant right-
emisphere predominance, which was present regardless
f the stimulated nostril (left or right). The lateralization

f CSERP components was maximal at inferior-frontal
ecording sites (F8).

Lateralization of event-related potentials may result
ither from (1) a hemispheric predominance of the brain
rocesses that are elicited by the stimulus or (2) from

C
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Table 2 Paired-sample t-tests for the N400 and P550 baseline
at inferior-frontal (F7/F8), frontal (F3/F4), mid-temporal (T3/T4
(P3/P4) recording sites, regardless of the stimulated nostril.

N400 amplitude

A B A-B (mean ± s.d.) t s

F7 F8 3.8 ±2.2 5.24 .
F3 F4 0.6 ±1.8 1.00 n
T3 T4 −0.6 ±2.6 −0.72 n
C3 C4 −0.4 ±1.5 0.68 n
T5 T6 −2.2 ±2.5 −2.61 .
P3 P4 −1.0 ±2.1 0.59 n

ns = non-significant (p > .05).
ht nostril) intranasal trigeminal stimulus (CO2). Note that all
at inferior-frontal recording sites, regardless of the stimulated

he occurrence of brain responses, which are lateralized
s a function of the location (or side) of the stimu-
us. In a pioneer study, Hummel and Kobal [6] examined
he topographical distribution of CSERPs elicited by a
rigeminal stimulus that was presented in the left nos-
ril. Like in this study, they showed significantly higher
rigeminal CSERP amplitudes over the right hemisphere.
hese results were interpreted as indicating that trigeminal

SERP responses are maximal at recording sites contra-

ateral to the stimulus. However, our study shows that
SERP components predominate on the right-hemisphere,

rrespective of the stimulated nostril (ipsilateral or
ontralateral).

-to-peak average amplitude for lateralized electrode pairs
), central (C3/C4), posterior-temporal (T5/T6), and parietal

P550 amplitude

ig. A-B (mean ± s.d.) t sig.

001 −3.4 ±1.9 −5.44 .001
s −0.2 ±1.4 −0.50 ns
s −0.9 ±2.8 −0.93 ns
s 0.0 ±1.4 0.11 ns
031 1.7 ±5.2 0.96 ns
s 0.4 ±1.2 1.07 ns
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Figure 4 Average across subjects of the peak-to-peak (N400-
elicited by unilateral (left and right nostril) intranasal trigemi
N400 and P550 components display a right hemispheric predom

It should be noted that, in the present study, these
electrophysiological responses recorded over the right
hemisphere appeared to display a generally more anterior
distribution than those recorded over the left hemisphere.
Therefore, the right-hemispheric predominance that we
observed at anterior recording sites might also be conside-
red as a consequence of the responses recorded over the
left hemisphere displaying a more posterior distribution.
This interpretation of result would explain why, at poste-
rior temporal recording sites (T5 and T6) the N400 amplitude
was significantly higher on the left as compared to the right
hemisphere.

Whatsoever, the results of this study support the view

that these activities underlying the cortical processing of
trigeminal chemosensory input display significant interhe-
mispheric differences. In contrast, our results do not bring
any experimental evidence favouring the view that these
brain processes are lateralized as a function of the sti-

f
i
p
p
F

) and baseline-to-peak (N400, P550) amplitudes of the CSERPs
timulus (CO2). Note that at anterior recording sites, both the
e, irrespective of the stimulated nostril.

ulated nostril. Indeed, the amplitudes, topographies and
atencies of the trigeminal CSERP components elicited by
eft nostril stimulation did not significantly differ from those
licited by right nostril stimulation.

Could such a response lateralization be expected, taking
nto account the anatomical description of the trigeminal
erve? Cell bodies of trigeminal afferents are situated in the
rigeminal or Gasserian ganglion, from which axons reach
he trigeminal sensory nucleus extending from the rostral
pinal cord to the midbrain. Trigeminal sensory input is
elayed to different areas, with most of the ascending fibres
rossing to the contralateral side. However a non-negligible
roportion of fibres ascend ipsilaterally [1]. Therefore, the

act that the ascending trigeminal afferent projects both
psilaterally and contralaterally to the stimulus may at least
artly explain why the evoked cortical activity does not dis-
lay a significant contralateral hemispheric predominance.
urthermore, given the relative desynchronisation of the
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fferent sensory volley produced by such natural chemosen-
ory stimuli, it should also be considered that CSERPs only
eveal slower and later brain responses. In other words, it
ould well be that earlier, and possibly lateralized, brain
esponses occur, but that these responses are not revealed
hrough the use of standard averaging procedures, which
equire robust phase-locking of these responses across trials.

Noteworthy, all subjects of this study were right-handed;
herefore, the observed right-hemispheric predominance of
SERPs might be related to that variable. Indeed, some stu-
ies showed a significant relationship between handedness
nd hemispheric lateralization of the neurophysiological
ctivity related to sensory-motor, chemosensory and lan-
uage functions [8,13,20].

Both within the visual [16,22,23] and the somatosensory
6] modality, several studies have shown that unpleasant sti-
uli may elicit brain responses displaying right-hemispheric
redominance, which was attributed to the influence of
egative emotional responses selectively facilitating right-
emisphere processing. Therefore, one could hypothesize
hat the right-hemisphere predominance of these electro-
hysiological brain responses that were recorded in the
resent study could at least partly be related to the intrinsi-
ally unpleasant quality of nociceptive intranasal trigeminal
hemosensory stimulation.

onclusion

his study showed that, in healthy volunteers with nor-
al olfactory ability, intranasal chemosensory trigeminal

timulation may elicit a series of event-related brain
otentials, which all display a significant right-hemisphere
redominance, irrespective of the stimulated nostril. This
nterhemispheric lateralization was maximal at inferior-
rontal recording sites.
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