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Blink induced centrotemporal spikes in benign
childhood epilepsy with centrotemporal spikes
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Abstract
A 10 year old girl with benign childhood
epilepsy with centrotemporal spikes
showed centrotemporal spikes induced by
blinking even in a dark room. Spikes could
not be induced by photic stimulation, eye
closure, eye movement, eye deviation, or
passive blinks. There have been no previ-
ous reports of spikes induced by blinks in
benign childhood epilepsy with centro-
temporal spikes.

(J Neurol Neurosurg Psychiatry 1997;63:528–530)
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Epileptiform activity and seizures induced by
ocular related phenomena occur among the
various stimuli related epilepsies. Most cases
involve photosensitive epilepsy in which sei-
zures and epileptiform activity are induced by
eye movements or eye closure.1–5 Seizures
induced by eye closure, blinking, or other eye
movements have also been reported in non-
photosensitive patients.4–10 The underlying
mechanisms may involve flickering eVects
caused by oscillations of the eyeballs,5 sensa-
tions from the corneas and conjunctivae
associated with eye closure and eye movement,
or proprioceptive stimuli from the external
ocular muscles.7–9 In scotosensitive or fixation
oV sensitivity the EEG abnormalities last as
long as the eyes remain closed. They are due to
the elimination of central vision and
fixation.11–13 There has been one report of a
patient who had spikes induced by eyes closed
in association with the combined mechanisms
of both scotosensitivity and eye movement.14

Both photosensitive and non-photosensitive
seizures are manifested by generalised dis-
charges on EEG or spikes over the occipital
regions.
We report a patient with benign childhood

epilepsy with centrotemporal spikes, who
exhibited induction of central EEG spikes in
response to eye blinking.

Case history
This 10 year old girl had a history of normal
birth and development. There was no family

history of epilepsy or other neurological
disease. Her first epileptic attack occurred dur-
ing her sleep when she was 9 years old and
consisted of facial spasms around the left side
of her mouth and eye deviation accompanied
by screaming. After that, left perioral facial
spasms were seen on several occasions and
were sometimes followed by secondarily gener-
alised tonic convulsions. After treatment with
phenobarbitone was initiated, facial spasms
and generalised tonic convulsions were not
seen. Instead, new attacks consisting of sudden
disturbances of consciousness appeared. These
attacks involved an interruption of motor
activity with repetitive eye blinking, mumbling,
and salivation, and lasted from several minutes
up to an hour. At times, the patient seemed to
fall down slowly or fall asleep after the seizures.
The attacks occurred most often during times
of physical or emotional stress. Phenytoin was
added to the phenobarbitone. However, these
attacks continued for several months even
when the dosages of phenobarbitone and
phenytoin were increased up to 190 mg/day
and 230 mg/day respectively. At the age of 10,
she was referred to our hospital for evaluation.
Physical and neurological examinations were
normal. Her intelligence quotient was 77 on
WISC-R (verbal 88, physical 69). The results
of blood and urine analyses were normal, and
serum phenobarbitone and phenytoin concen-
trations were 34.6 µg/ml and 7.7 µg/ml respec-
tively.
On EEG, the background activity was domi-

nated by a 10-Hz á rhythm with a mixture of
slower superimposed waveforms. Slow, dipha-
sic, high voltage spikes were often seen during
sleep over the left or right centrotemporal
regions and were occasionally bisynchronous
(figure, a). The spikes were less frequent during
wakefulness than during sleep. These spikes
occurred simultaneously with her spontaneous
eye blinks (figure, b, c). The latency from the
beginning of the blink on an electrooculogram
(EOG) to the onset of the spike was approxi-
mately 60-70 ms. The time of the eye closure
on EOG and the onset of the spike seemed to
be simultaneous. The spikes were induced by
most single and repetitive blinks, were also
induced by eye blinks in a dark room (figure,
d), and were confirmed in bipolar recordings
(figure, e, f). Voluntary blinks induced spikes
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that appeared in the left central region at the
beginning of eye blinking and then gradually
generalised (figure, f, g). Sustained eye closure
did not induce spikes. The patient’s conscious-
ness was mostly preserved during blinks, even
when the spikes became generalised. Her con-

sciousness became clouded when eyeblinks
continued for a long period or when their
frequency increased. Photic stimulation with
flashing lights, including low frequency stimu-
lation at the rate of her eyeblinks (1 Hz and
above), and a red lamp, as well as slit or pattern
stimulations, did not induce spikes. Eye move-
ments, eye deviation, and passive blinks with
palpebral movement by the examiners did not
induce the spikes, despite the fact that these
passive blinks were induced to obtain voltages
and cycles on EOG similar to those of
voluntary blinks. Tapping of the leg did not
evoke spikes.
The induction of spikes by blinks was

impaired after phenobarbitone and phenytoin
were gradually reduced, and was not seen after
administration of valproic acid.

Discussion
Our patient was thought to have benign child-
hood epilepsy with centrotemporal spikes
because of her age, the types of seizures, and
the presence of centrotemporal diphasic spikes.
Of relevance is the fact that these spikes were
also induced by voluntary and involuntary eye-
blinks, even in a dark room, but could not be
induced by various photic stimuli, eye closure,
eye movements, or passive blinks. These results
ruled out both photosensitive and fixation oV
sensitive epilepsy. The induction of spikes by
sensations from the corneal surface or external
eye muscles also seemed unlikely.
There are only two case reports of spike

induction by eye blinks only.9 10 One involved a
patient with Lennox-Gastaut syndrome10 who
showed induction of diVuse spike and wave
activity by eye blinks but not by photostimula-
tion, eye closure, or eye deviation. The other
was a patient who showed induction of central
EEG spikes by eye blinks, similar to our
patient.9

Most patients with spike induction relating
to ocular phenomena showed spikes over the
occipital regions or diVuse spike and wave
activity. Only a few patients who have exhibited
induction of spikes by eye movement have
spikes over the frontal region.6 Furthermore,
only one patient, reported by Nadkarni et al,9

showed induction of central spikes by eye-
blinks. It was speculated that this spike induc-
tion was associated with abnormal, excessive
excitatory interconnection between the precen-
tral motor area, from which the voluntary
blinks arose, and the epileptogenic zone of the
Rolandic cortex. The same mechanism of
induction could be postulated in our patient
with benign childhood epilepsy with centro-
temporal spikes.
In benign childhood epilepsy with extreme

somatosensory evoked potentials (ESEPs),
central or parietal spikes can be induced by
tapping of the feet or other parts of the body.15

There has been no report that blinking induced
ESEPs. The possibility that eye blinks worked
as tapping of the eyelids and induced the
ESEPs in our patient cannot be completely
ruled out but this was thought to be unlikely
because of our failure to induce spikes by pas-
sive blinks.

EEG recordings of the patient. (a) EEG recording during light sleep. Frequent
centrotemporal, diphasic, high voltage spikes (Rolandic spikes) are present bilaterally. (b
and c) single and repetitive spontaneous eye blink induced central spikes or bisynchronous
spikes. (d) EEG recording in a dark room. Spikes were also induced in the dark room. (e
and f) bipolar recordings of spikes induced by spontaneous blinks (e) and voluntary blinks
(f). (g) EEG recording with voluntary blinks. At the beginning of the blinks, left
centrotemporal spikes are apparent and occur synchronously with the eye blinks and then
gradually generalise with repetitive blinking. Blinks are indicated by EOG.
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Self induced epilepsy was also considered in
our patient, as she blinked repetitively during
periods of stress. Phenobarbitone might have
had some eVect on the induction of spikes, as
the occurrence of blink induced spikes was
temporally related to the high dose administra-
tion of phenobarbitone and disappeared after
gradually reducing the dosage.
Thus, we hypothesise that in the genesis of

the eye blink induced spikes, some factors
relating to motor potentials, or the eyelid
tapping, induced the centrotemporal spikes in
this patient with benign childhood epilepsy and
that phenobarbitone augmented this eVect.
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