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Behcet’s disease is an uncommon, relapsing-remitting,
multisystem inflammatory disorder characterized by the triad of
oral ulceration, genital ulceration and uveitis. It is thought to be
due to an autoimmune vasculitis involving small blood vessels.1

Involvement of the central nervous system occurs in 10 to 29%
of cases, usually following systemic manifestation by months to
years, but as the initial feature in 5% of patients.2-4 Behcet’s
disease is often a progressive disorder. Neurologic manifesta-
tions include: focal meningoencephalitis, aseptic meningitis,
seizures, bulbar and pseudobulbar palsy, pyramidal tract
abnormality, cerebellar ataxia, emotional incontinence,
subcortical dementia, transient ischemic attacks, stroke and
pseudotumor cerebri.1

Long-latency evoked potentials are referred to as cognitive
evoked potentials (EP) or endogenous event-related potentials
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(ERPs). The P300 is the best known of the endogenous ERPs and
the generator site of the P300 is related to the neuronal activity
in multiple brain regions, including inferior parietal lobule,
frontal lobe, hippocampus, medial temporal lobe, along with
other limbic structures.5 Event-related potentials are sometimes
included as part of a battery of electrophysiologic tests used for
diagnostic purposes.6,7 Abnormally prolonged P300 latencies
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have been reported in Parkinson’s disease,8 Alzheimer’s disease
and other dementias,9 multiple lacunar infarcts,10 metabolic and
toxic encephalopathies,11 Huntington’s disease,12 multiple
sclerosis,13 human immune deficiency virus infection14 and
schizophrenia.15

Evoked potentials, including visual (VEP), brain stem
auditory (BAEP) and motor  (MEP), are often abnormal in
patients with Behcet’s disease without neurological
manifestations.16,17 In addition, SPECT studies are frequently
abnormal in Behcet’s patients without neurological manifesta-
tions.18-22 To the best of our knowledge, the ERP test has not
previously been utilized to detect subclinical involvement in
Behcet’s disease. The aim of the present study was to assess the
utility of  ERPs in patients with Behcet’s disease without
neurological manifestations. 

METHODS AND MATERIALS

Subjects
Behcet’s patients were solicited from the dermatology

department. All patients met criteria established by the
International Study Group for Behcet’s disease.23 Control subjects,
age-sex matched, were recruited from hospital staff and were
healthy and without history of neurological or psychiatric diseases.
All subjects were examined neurologically. Exclusion criteria
included neurological or psychiatric disorders, the presence of any
lesion in computerized tomography, other systemic diseases (e.g.,
coronary artery disease, chronic renal failure, diabetes) and use of
any drugs at least in the last four weeks.

P300 recording procedures
The stimulated P300 waveforms from all patients and

controls were analysed in the same fashion. P300 were recorded
from the vertex (Cz) electrode sites of the 10-20 system using
electrodes affixed with electrode paste and tape referred to linked
earlobes with a forehead ground and impedance at 10 kΩ. Eye
movements were monitored by an electrode placed infraorbitally.
During trials in which such potentials of greater than ± 90µV
were automatically rejected. The filter bandpass was 0.1-50 Hz
(3dB down, 12dB octave/slope). The tone plateau duration was
100 ms and the rise/fall duration was 10 ms. Prestimulus baseline
was 100 ms. Cerebral responses and motor response time were
recorded by Nihon Kohden Neuropack 8 MEB 4200.

Each subject was presented with binaural tones (85 dB) with
an interstimulus interval of 0.5 Hz. In 80% of the trials, the tone
had a pitch of 1000 Hz (frequent tone), and in 20% of trials it was
at 2000 Hz (rare tone). Each subject was asked to press a button
when they heard a rare tone. Tests were continued until 30 rare
tones were detected by the apparatus. Amplitudes were measured
from peak to peak (for N2-P3). To maintain the study blind, all
records were analysed without knowing their group.

For statistical analysis, P300 latency, N2-P3 amplitude
measurements and motor response times were compared via the
Mann-Whitney U test.

RESULTS

Fifteen patients met the entry criteria and were accepted for
the study (Table 1). The mean values of P300 latency, amplitude

and motor response time in both groups were compared (Table
2). An example is given in Figure 1. Figure 2 and Figure 3 show
latency and motor response time distributions in patients and
controls.

Nine patients (60%) had P300 latency values exceeding the
mean of controls by two standard deviations. Eight patients
(53.3%) had motor response time values exceeding the mean of
controls by two standard deviations.

DISCUSSION

Behcet’s disease is a symptom complex of oral and genital
ulceration and iritis that has a world-wide distribution but is most
common in the Pacific rim and eastern Mediterranean.24 The
variance in the prevalence rates of neurologic involvement in
Behcet’s disease was partly attributed to subspeciality practice
from which different reports originated.25 In some cases without
neurological signs and symptoms, there is a possibility of
subclinical involvement. In SPECT studies, reduced brain blood
flow has been demonstrated especially in frontal regions in those
patients with and without neurological manifestations.18-22 In
previous studies, abnormal BAEP, VEP and MEP values were
reported in 31%, 25% and 28% of patients with Behcet’s disease
without neurological manifestation.16-17 It may be speculated that
high rates of P300 latency and motor response time in our
patients may be due to the fact other EP studies show only the
functions of distinct anatomical pathways, whereas P300
responses are related to the neuronal activity in multiple brain
regions. However, our study was not designed to determine if
P300 latency and motor response time measurements are more

Table 1: Data of patients in the study

Groups
Characteristics Patients Controls
No. of Patients 15 15
Mean ± SD age, y (range) 38.53 ± 14.65 38.40 ± 14.65 

(19-63) (19-63)
Sex, M / F 10 / 5 10 / 5
Mean ± SD duration 

of disease (years) 10.86 ± 9.91 -

Table 2: Latency, amplitudes and motor response time in
patients and controls

Patients Controls Significance
Latency (ms)
P3 342.13 ± 26.80 319.47 ± 19.47 p= 0.013
Amplitude (mV)
N2-P3 30.57 ± 8.98 32.11 ± 13.46 p= 1.000
Motor Response 

time (ms) 401.20 ± 61.63 327.07 ± 58.72 p= 0.006

P value from Mann-Whitney U test
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sensitive than other multimodal EP studies to detect subclinical
neurophysiological dysfunction in those with Behcet’s disease.
Our results suggest that such a study is necessary.

In our patients without clinical signs of neurologic
involvement, prolonged latencies of P300 and delayed motor
response times may be related to impaired neuronal activity due
to small blood vessels vasculitis. It appears that the motor
responses are more abnormal than the P300s; this may result
from the longer sequence of successive synaptic steps.

P300 latency and motor response time measurements may
reflect subclinical neurologic involvement in Behcet’s disease
and may aid the early diagnosis of neuro-Behcet’s disease.
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