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Abstract To determine whether
there are characteristic changes in
event-related potentials (ERPs) in
parkinsonian syndromes we studied 8
patients with progressive supranu-
clear palsy (PSP), 10 patients with
corticobasal degeneration (CBD), 9
patients with striatonigral degenera-
tion (SND), and 16 patients with id-
iopathic Parkinson’s disease (PD)
with a mean duration of illness
shorter than 5 years in each group. A
visual oddball paradigm was em-
ployed to elicit P300. P300 to the
rare target and rare nontarget stimuli
and reaction time (RT) to rare target
stimuli in each group were compared
with those in the corresponding age-
matched normal control group and to
each other after age correction. The
correlation of P300 and RT to motor
disability score was also studied. In

PSP P300 amplitude was markedly
reduced while in CBD P300 latency
was prolonged. P300 amplitude to
rare nontargets in SND and PD was
attenuated. The mean RT in the PSP
and the CBD group was significantly
longer than in the other two groups.
The mean RT in PD and P300 ampli-
tude to rare nontargets in both CBD
and PD showed significant correla-
tion with the severity of motor dis-
ability. Simultaneous measurement of
P300 and RT may yield useful sup-
plementary information in facilitating
diagnosis of parkinsonian syndromes
in addition to clinical criteria.
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degeneration, and Parkinson’s disease

Introduction

Reports have demonstrated that cognitive impairments are
not rare in parkinsonian syndromes such as progressive
supranuclear palsy (PSP), corticobasal degeneration
(CBD), striatonigral degeneration (SND), and idiopathic
Parkinson’s disease (PD) [1, 3, 5, 26, 28, 32]. PSP and PD
often share clinical features, such as memory, linguistic,
subcorticofrontal conceptual, and behavioral disorders
[22]. A comparison of the neuropsychological profile of
CBD with PSP and Alzheimer’s disease has revealed that
CBD has a dysexecutive syndrome similar to that of pa-
tients with PSP [27]. A study in 16 patients with multiple
system atrophy, most of the SND type, showed that the pa-

tients had impairment in attentional set shifting test, a
frontal lobe-like dysfunction [32]. Pillon et al. [28] re-
ported that the dysexecutive syndrome of SND is similar to
that of PD but less severe than that in PSP. However, mo-
tor disabilities in these parkinsonian syndromes have lim-
ited the quantitative evaluation of cognitive impairments
by neuropsychological assessments alone.

Event-related potentials (ERPs) which index cognitive
processing quantitatively by neurophysiological methods
might reveal differences among these diseases. P300 in re-
sponse to rare events among frequent stimuli is the best
studied ERP component. P300 latency is prolonged in dis-
eases with dementia such as Alzheimer’s disease [30] and
advanced PD [8]. P300 findings in nondemented PD are
still controversial [11–13, 33]. In contrast to extensive stud-
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ies on ERPs in PD, only a few reports have described P300
in PSP [17, 25, 35]. Reports on P300 in CBD [42] and SND
are few. Reports comparing ERPs between PSP, CBD,
SND, and PD are completely lacking.

The purposes of our study were to investigate and com-
pare P300 changes in PSP, CBD, SND, and PD and to clar-
ify whether there are characteristic changes in ERPs in
these parkinsonian syndromes. We recorded P300 in pa-
tients with mean duration of illness shorter than 5 years.
P300 was elicited by a visual oddball task.

Subjects and methods

Subjects

We studied 8 patients with PSP, 10 with CBD, 9 with SND, 16 with
PD, and 25 normal control volunteers. The clinical features of the
patient groups and their normal controls are summarized in Table 1.
All normal control subjects showed normal neurological findings
without any history of neurological or psychiatric disorders. None of
the control subjects exhibited any abnormal magnetic resonance
imaging (MRI) findings. For exact age-matched comparison
between patient groups and normal controls, normal subjects were
selected as follows: 13 normal subjects for the PSP group (mean age
68.8±5.1 years), 10 normal subjects for the CBD group (70.5±
4.8 years), 14 normal subjects for the SND group (60.5±7.8 years),
and 22 normal subjects for the PD group (63.0±10.9 years). Some of
the normal subjects overlapped between the groups.

Seven men and one right-handed woman (aged 61–79 years,
67.0±4.3) were diagnosed as having PSP. The diagnosis was based
on the following clinical criteria [4, 20, 34]: progressive parkinson-
ism, vertical supranuclear palsy with downward gaze abnormalities,
and postural instability with frequent falls. None exhibited en-
cephalitis, hallucination, early or prominent cerebellar sign, dysau-
tonomia, alien hand syndrome, unilateral dystonia, aphasia, apraxia,
or agnosia. All patients responded poorly to levodopa and dopamine
agonists. None of the patients had apparent focal lesions on com-
puted tomography (CT) or MRI. Six patients were given the revised

Wechsler Adult Intelligence Scale (WAIS-R) test. The mean score of
overall IQ was 89.0±20.5, verbal IQ, 91.8±20.2, and performance
IQ, 86.5±18.8. The mean duration of illness was 4.0±1.3 years.

The CBD group consisted of three men and seven women (aged
64–77 years, 70.5±4.8). The diagnosis of CBD was made clinically
on the basis of the following criteria [19, 21, 31, 36]: (a) insidious on-
set, (b) progression of asymmetrical akinetic-rigid syndrome, and (c)
cerebral cortical signs such as apraxia (or clumsiness), cortical sen-
sory loss, alien limb phenomena, limb dystonia, and focal reflex my-
oclonus. None exhibited encephalitis, hallucination, or limb ataxia.
Dopaminergic therapy was ineffective in these patients. Focal lesions
were excluded by CT or MRI in all patients. Five patients were given
the WAIS-R test. The mean score of overall IQ was 78.4±13.9, ver-
bal IQ, 83.0±14.5, and performance IQ, 76.2±15.7. The mean dura-
tion of illness was 3.1±1.4 years.

Five men and four women (aged 49–71 years old, 60.0±6.8) were
diagnosed as having striatonigral degeneration based on the follow-
ing criteria [6, 10, 43]: (a) progressive parkinsonian syndrome as the
main feature, (b) poorly or not responsive to adequate treatment with
levodopa, (c) autonomic failure suggested by genital, sphincter, or
cardiovascular dysfunction, and (d) absence of family history, de-
mentia, apraxia, supranuclear ophthalmoplegia, and detectable focal
lesions on CT or MRI. Five patients were given the WAIS-R test. The
mean score of overall IQ was 91.0±9.8, verbal IQ, 96.0±8.0, and per-
formance IQ, 87.8±12.7. The mean duration of illness was
2.6±1.7 years.

Five male and 11 female patients (aged 41–75 years, 62.5±9.5)
were diagnosed as having PD. All PD patients fulfilled the United
Kingdom Parkinson’s Disease Society Brain Bank clinical diagnos-
tic criteria for definite PD [15]. Patients with secondary parkinson-
ism or with evidence of focal cerebral lesions were excluded from
the study. All patients showed good response to antiparkinsonian
medication. Thirteen patients were given the WAIS-R test. The mean
score of overall IQ was 96.7±11.6, verbal IQ, 98.5±14.3, and per-
formance IQ, 95.9±10.5. The mean duration of illness was
2.3±1.1 years.

We evaluated the severity of major motor disabilities (akinesia,
tremor, rigidity, retropulsion, and gait disturbance) of the four
parkinsonian groups. The severity for each item was scored from 0
to 4 (Table 2). The Hoehn and Yahr stage was also determined for
each patient (Table 2). No patients in the PSP, CBD, or SND group
were on an anticholinergic or levodopa medication during the study
because of ineffectiveness of the drugs. All the PD patients were on
levodopa medication (308.3±156.4 mg/day) and two patients were
also on anticholinergic medication.

All the subjects gave signed informed consent after the purpose
of the study, and the protocol had been explained to them and before
any procedures were performed.

ERP tasks

A modified visual oddball paradigm was used to elicit ERPs. The
modified oddball paradigm was previously employed by Tachibana
et al. [40]. Three kinds of visual stimuli: rare target (20%), rare non-
target (20%), and frequent nontarget (60%) were presented ran-
domly on an electronic tachistoscope screen (Iwasaki Tsushin,
Tokyo). The duration of each stimulus was 68 ms. The interval be-
tween the onset of each sequential stimulus was 1600 ms. Subjects
were instructed to press the button for rare target stimuli as correctly
and rapidly as possible. Data of the experiment were recorded only
after the subjects understood the tasks completely through a training
period of about 5 min. Two sessions were performed for the experi-
ment. Each session of the task consisted of three blocks with breaks
of 2 min between blocks. Each block included four rare target stim-
uli.
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Table 1 Patient groups and their corresponding normal control
groups

n Sex Age Duration Therapeutic
(M/F) (years) of illness effectiveness

(years) of L-dopaa

PSP
Patients 8 7/1 67.0±4.3 4.0±1.3 0/8
Normals 13 7/6 68.8±5.1 – –

CBD
Patients 10 3/7 70.5±4.8 3.1±1.4 0/3
Normals 10 5/5 70.5±4.8 – –

SND
Patients 9 5/4 60.0±6.8 2.6±1.7 0/9
Normals 14 7/7 60.5±7.8 – –

PD
Patients 16 5/11 62.5±9.5 2.3±1.1 16/16
Normals 22 10/12 63.0±10.9 – –

aNumber of patients with levodopa effectiveness for motor deficits/
number of patients treated with levodopa
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ERP recordings

ERPs were recorded with Ag/AgCl electrodes from Cz, Pz, and Oz
referred to linked earlobes. The electro-oculography was monitored
using a forehead-temple montage with a rejection level of ±100 µV.
Electrode impedance was maintained below 5 KΩ. The bandwidth of
the preamplifiers ranged from 0.1 to 50 Hz. The EEG activity was an-
alyzed 100 ms preceding and 900 ms after each visual presentation.
P300 latency and P300 amplitude were measured for rare targets and
rare nontargets. P300 was identified as the largest positive wave at
Cz and Pz between 300–700 ms following the onset of the stimulus.
P300 amplitude was defined as the voltage difference between the
P300 peak and prestimulus baseline (average voltage during 100 ms
before the stimulus). P300 latency was measured as the interval be-
tween each peak and stimulus onset. Reaction time (RT) was defined
as the interval between the appearance of the rare target and the on-
set of the button press.

Statistical data analysis

Each ERP value (P300 latency and P300 amplitude) and RT in each
patient group were compared with the corresponding normal control
group by the Mann-Whitney U test. As the mean ages of the PSP and
CBD groups were nearly the same, ERP values and RT in the PSP
and the CBD group were compared by the Mann-Whitney U test.
Since the mean ages of SND and PD groups were nearly the same,
ERP values and RT in the SND group and PD group were also com-
pared by the Mann-Whitney U test. To reduce the aging effect we
used linear age regression of normative samples to adjust P300 and
RT values of the four groups to a standard age of 60 years [16, 24].
The age-corrected P300 and RT values were further Z-transformed
[16]. Z scores of the age-corrected P300 and RT values were com-
pared among the four groups using one-way analysis of variance (di-
agnosis as between subjects factor). When the analysis of variance
yielded significant differences among data sets, a Fisher’s PLSD test
was performed as a post hoc test. The correlation of age-corrected
P300 and RT values to motor disability scores was computed by
Spearman’s rank correlation (rs).

Results

In spite of neurological deficits all the patients had retained
both mental and motor abilities sufficient to perform the
maneuver for the oddball task. All the patients and normal
subjects performed the tasks at an error rate not exceeding
5% following the training period.

Comparison of P300 and RT between each patient group
and its corresponding normal control group

As shown in Fig. 1, low P300 amplitude was found in PSP
during the task. In CBD P300 latency was delayed. No ap-
parent P300 abnormality to rare targets was found during
the oddball task in SND and PD groups. These ERP char-
acteristics were further confirmed by statistical analysis
(Table 3). In PSP, compared with its normal control group,
P300 amplitude was significantly decreased to both rare
targets and rare nontargets during the oddball task (rare tar-
gets, Cz, Z=3.114, P<0.01; Pz, Z=3.476, P<0.001; rare
nontargets, Cz, Z=2.973, P<0.01; Pz, Z=3.127, P<0.01).
RT in PSP group was significantly prolonged (Z=3.092,
P<0.01). In CBD, compared with its normal control group,
P300 latency to rare targets was significantly prolonged
(Cz, Z=2.045, P<0.05; Pz, Z=2.532, P<0.05). RT in CBD
was also significantly prolonged (Z=3.311, P<0.001). In
SND none of P300 or the RT value to rare targets was found
to differ significantly from normal values. However, P300
amplitude to rare nontargets was significantly declined
(Cz, Z=2.116, P<0.05, Pz, Z=2.873, P<0.01). In PD, as
with the results in SND, none of P300 or the RT value to
rare targets was found to differ significantly from normal
values. P300 amplitude to rare nontargets was significantly
reduced (Cz, Z=2.320, P<0.05).
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Table 2 Numbers of patients at each motor disability level in the
four groups

PSP CBD SND PD

Akinesia
Score 0 0 0 0 0
Score 1 1 0 0 9
Score 2 2 3 4 4
Score 3 5 3 5 3
Score 4 0 4 0 0

Tremor
Score 0 6 8 8 0
Score 1 1 1 0 9
Score 2 1 1 1 4
Score 3 0 0 0 3
Score 4 0 0 0 0

Rigidity
Score 0 0 2 0 0
Score 1 3 2 2 5
Score 2 1 2 1 9
Score 3 4 4 6 2
Score 4 0 0 0 0

Retropulsion
Score 0 0 2 2 0
Score 1 1 2 1 11
Score 2 4 2 4 5
Score 3 3 4 2 0
Score 4 0 0 0 0

Gait disturbance
Score 0 0 0 0 3
Score 1 2 2 1 10
Score 2 4 2 3 3
Score 3 1 4 4 0
Score 4 1 2 1 0

Hoehn and Yahr
Stage I 0 1 0 3
Stage II 1 2 1 9
Stage III 2 1 4 3
Stage IV 4 1 3 1
Stage V 1 5 1 0
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The comparison of ERPs and RT between PSP and CBD,
and between SND and PD

The P300 amplitude in the PSP group was significantly
lower than that in the CBD group (rare targets, Cz,
Z=2.598, P<0.01; Pz, Z=2.502, P<0.05; rare nontargets,
Pz, Z=2.276, P<0.05). Compared with the PSP group the
CBD group showed significantly prolonged P300 latency
to rare target stimuli (Pz, Z=2.406, P<0.05). There was no
significant difference of RT between the two patient
groups. Neither P300 nor RT in the SND group showed any
significant difference from those in the PD group.

The comparison of ERPs and RT among the four patient
groups

To control statistically for the effect of age and thus to fo-
cus on P300 and RT between the four groups, an age re-
gression procedure was used based on the age-ERP regres-
sion of the normative samples. Age-corrected P300 latency,
amplitude, and RT were also Z-transformed to standardize
the data of the four groups. One-way analysis of variance
was computed to investigate the diagnosis effect on Z
scores of age-corrected P300 and RT values. The result
showed that the Z scores of age-corrected P300 latency to
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Fig. 1 Averaged ERP wave-
forms to rare targets during the
oddball task recorded from Pz
in patient groups (thick line)
and their corresponding normal
control groups (thin line)

Table 3 Comparison of ERPs and RT in patient groups and their corresponding normal control groups

P300 to rare target P300 to rare target P300 to rare nontarget P300 to rare nontarget RT to rare
latency (ms) amplitude (µV) latency (ms) amplitude (µV) target (ms)

Cz Pz Cz Pz Cz Pz Cz Pz

PSP
Patients 435.3±20.0 440.8±32.4 6.7±2.6** 7.0±3.7*** 465.1±39.7 453.4±48.2 5.33±3.81** 5.30±2.53** 712±256**
Normals 420.5±40.1 427.6±34.6 15.1±6.0 16.8±4.5 431.8±39.2 406.9±57.4 12.14±5.12 11.32±3.02 446±45

CBD
Patients 473.8±55.6* 501.6±59.3* 13.1±6.1 14.8±6.4 444.8±45.0 455.0±78.8 10.1±4.8 9.6±4.1 725±155***
Normals 420.0±44.8 428.6±43.6 14.4±5.6 16.7±5.0 428.0±43.2 390.0±53.7 11.5±3.7 11.2±3.1 453±50

SND
Patients 423.3±19.3 413.8±19.0 16.3±5.5 19.0±5.6 442.3±45.8 437.7±35.0 8.7±4.0* 7.2±3.3** 470±70
Normals 408.9±28.2 407.6±29.1 18.2±6.5 19.0±4.9 412.6±46.4 401.0±45.0 14.1±6.6 13.2±3.7 426±75

PD
Patients 423.8±44.8 430.4±47.7 16.5±7.5 17.7±7.3 423.2±48.9 412.7±66.8 8.3±7.7* 9.1±6.4 459±103
Normals 414.6±37.6 418.2±39.7 17.3±5.6 18.9±4.7 419.2±40.0 409.1±48.0 12.7±6.2 12.2±4.2 434±68

*P<0.05, ** P<0.01, *** P<0.001
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rare targets differed significantly between the four groups
(Cz, F=5.432, P<0.01; Pz, F=9.499, P<0.0001). Fisher’s
PLSD post hoc test showed that Z score of age-corrected
P300 latency to rare targets in CBD was significantly
higher than that in PSP (Cz, P<0.05; Pz, P<0.01), SND
(Cz, P<0.001; Pz, P<0.001), and PD (Cz, P<0.001; Pz,
P<0.001). The Z scores of age-corrected P300 amplitude to
rare targets also differed significantly among the four
groups (Cz, F=6.943, P<0.001; Pz, F=7.563, P<0.001).
Fisher’s PLSD post hoc test revealed that the Z score of
age-corrected P300 amplitude to rare targets in PSP was
significantly smaller than that in CBD (Cz, P<0.05; Pz,
P<0.05), SND (Cz, P<0.01; Pz, P<0.001), and PD (Cz,
P<0.0001; Pz, P<0.0001). The Z scores of age-corrected
RT differed significantly between the four groups
(F=12.216, P<0.001). Fisher’s PLSD post hoc test showed
that the Z score of age-corrected RT in PSP was signifi-
cantly larger than that in SND (P<0.01) and PD
(P<0.0001). The Z score of age-corrected RT in CBD was
also significantly greater than that in SND (P<0.01) and PD
(P<0.0001). From the scattergrams of age-corrected P300
latency, P300 amplitude, and RT in Fig. 2 (panels a, b, c)
and the P300 to RT relationship graph in Fig. 2 (panel d),
we found that to some extent we can separate PSP and
CBD from the other two groups. However, PD and SND
were mostly overlapping.

Correlation between age-corrected P300 and RT to motor
disability scores

In PSP and SND, none of age-corrected P300 values or RT
was correlated with motor disability scores. In CBD age-
corrected P300 latency to rare nontargets was found to be
significantly correlated with the scores of akinesia (Cz,
rs=0.882, P<0.05; Pz, rs=0.819, P<0.05); retropulsion (Pz,
rs=0.778, P<0.05); and gait disturbance (Pz, rs=0.815,
P<0.05). Age-corrected P300 amplitude to rare nontargets
was significantly correlated with retropulsion (Cz,
rs=–0.840, P<0.05; Pz, rs=–0.927, P<0.01) and gait distur-
bance (Cz, rs=–0.799, P<0.05). In PD P300 amplitude to
rare nontargets was found to be significantly correlated
with akinesia score (Cz, rs=–0.765, P<0.01; Pz, rs=–0.730,
P<0.05). RT to rare targets was correlated with gait distur-
bance (rs=0.812, P<0.01). In summary, our results showed
characteristic ERP changes in PSP, CBD, SND, and PD. In
the PSP group P300 amplitude was reduced and RT was
prolonged, even though the patients could understand and
perform the tasks well. In the CBD group we found pro-
longed P300 latency and RT to rare targets. In the SND and
PD groups nearly normal P300 and RT to rare targets and
declined P300 amplitude to rare nontargets were found. In
the comparison of PSP and CBD, delayed P300 to the rare
targets in CBD and attenuated P300 to rare targets in PSP
separated the two diseases. In the comparison of PD and
PSP, markedly reduced P300 amplitude to rare targets and
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Fig. 2 Age-corrected P300 la-
tency (a), P300 amplitude (b),
and RT (c) scattergrams of PSP
(■), CBD (�), SND (�), and
PD (�) patients and the rela-
tionship of age-corrected P300
latency and RT (d) in the four
patient groups.
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prolonged RT in PSP differentiated the two diseases. In the
comparison of PD and CBD, prolongation of P300 latency
and RT to rare targets in CBD distinguished CBD from PD.
P300 and RT in the PD and SND patients were overlap-
ping. RT in PD and P300 to rare nontargets in CBD and PD
were significantly correlated with some motor disability
scores.

Discussion

For the first time, we confirmed characteristic P300 and RT
patterns among the parkinsonian syndromes: PSP, CBD,
SND, and PD. Simultaneous evaluation of ERPs and RT
may provide a hint for differentiating these diseases.

In the comparison of PD at an early stage with PSP, we
found that RT and P300 amplitude are important for dis-
crimination of the two diseases. Reduced P300 amplitude
and prolonged RT especially to rare target stimuli with the
duration of disease shorter than 5 years suggests PSP. It has
been known that using P300 amplitude for detecting an ab-
normality is problematic because of marked variability in
P300 amplitude due to many confounding factors [9].
However, ours and some other studies [7, 18, 29, 37, 38]
confirm that the P300 amplitude measurement can be use-
ful on some occasions. Although there is some individual
amplitude variability, we found a strong tendency for low
amplitude P300 in PSP. All of our PSP patients were en-
thusiastic to accomplish the task with an error rate of less
than 5%. In addition, the reduction in P300 amplitude in
PSP was not correlated with the severity of motor disabil-
ity. Therefore we believe that attenuated P300 independent
of motor disabilities is a characteristic neurophysiological
feature in PSP. Both PD and PSP have been reported to
have dysfunction of cholinergic system, which is thought
to be due partially to cognitive impairments in the two dis-
eases. A recent positron-emission tomography study re-
vealed that the acetylcholine esterase activity is signifi-
cantly reduced in cerebral cortex in PD whereas it was
significantly reduced in the thalamus in PSP [39]. As the
thalamus is thought to be one of the P300 generators [23,
44], the reduction in acetylcholine esterase activity in the
thalamus might play a role in the attenuated P300 in PSP
which could be differentiated from PD in the early stage.

In comparison of PD with CBD, prolonged P300 and
RT to rare targets in parkinsonian patients with duration of
illness shorter than 5 years suggests CBD. Prolonged P300
latency in CBD was in agreement with the other two re-
ports [14, 42]. Although some reports show prolonged
P300 in PD, most of those PD patients had had the illness
for more than 5 years [2, 12, 13, 41]. Other studies on P300
in PD at an early stage agree with ours in that P300 latency
was within normal range [11, 33]. Reaction time in PD was
significantly influenced by the severity of motor disability
(akinesia or gait disturbance) whereas reaction time in
CBD was not. As P300 latency was also significantly de-

layed in CBD, it is very possible that the prolonged reac-
tion time in CBD was due to the cognitive impairment in-
stead of motor impairments.

PD is difficult to separate from SND clinically. To our
knowledge, ours is the first report on ERPs comparison be-
tween PD and SND. However, we found no characteristic
ERP changes that can help to differentiate PD from SND
by ERP results.

Our results showed that obviously attenuated P300 in
PSP and delayed P300 to the rare targets in CBD may help
to separate the two diseases. The result is in contrast with
two reports, which showed prolonged P300 latency in PSP
[17, 42]. In the study of Takeda et al. [42] three of four pa-
tients with PSP were found to have prolonged P300 la-
tency; P300 amplitude data were not reported. In the study
of Johnson et al. [17] P300 latency was delayed, and am-
plitude was reduced in PSP. In our study two patients with
PSP also showed relatively prolonged P300 latency. How-
ever, compared with the change in P300 latency, P300 am-
plitude reduction was more obvious and more consistent
[17, 25, 35] and can be considered as a characteristic
change in PSP. Our scattergrams also showed that three
CBD patients had attenuated P300. Therefore ERP results
give only some supplementary information for the diagno-
sis. Some individual variations in P300 measurements may
cause overlapping P300 abnormalities in PSP and CBD. It
remains to be elucidated why in CBD P300 to rare nontar-
gets was correlated with motor disability scores whereas
P300 to rare targets was not.

P300 results in SND were similar to those in PD and dif-
ferent from those in PSP and CBD. The only change in
SND was attenuated P300 to rare nontargets. This was not
correlated with the severity of motor disability. P300 to rare
nontargets was thought to reflect an automatic cognitive
processing [40]. To our knowledge, there have been no re-
ports showing the impairment in automatic cognitive pro-
cessing in SND, and further studies on this issue are nec-
essary.

None of the ERP changes is specific to parkinsonian
syndromes, as they are also observed in Alzheimer’s dis-
ease and other neurological diseases with cognitive
changes. However, we wish to emphasize the distinct char-
acteristics of ERPs among the heterogeneous spectrum of
parkinsonian syndromes.

In summary, we found distinct patterns of visual ERP
changes in PSP, CBD, SND, and PD. A combined evalua-
tion of P300 and RT seems useful in showing the differ-
ences among PD or SND vs. PSP, PD or SND vs. CBD, and
PSP vs. CBD. We also found it difficult to separate PD
from SND by ERP method. Although the diagnostic value
of applying ERPs to an individual patient is of limited
value, ERPs could potentially be useful as a supplementary
tool in the differential diagnosis of the heterogeneous
parkinsonian syndromes, which is based principally on the
neurological symptoms and signs and neuroradiological
findings.
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