
Introduction

Adversive seizures featuring neck rotation and

conjugate deviation are occasionally encountered.

Adversive seizures with focal paroxysmal

discharges on EEG should be classified as partial

seizures1. Though it is well known that absence

seizures are induced by the hyperventilation2, almost

no clinical manifestations other than absence

seizures are induced by the hyperventilation

maneuver. We present an epileptogenetically

interesting case of adversive seizures induced by

hyperventilation.

Case Report

Case: T.K., a 6-year-old female.

The patient was born uneventfully at 40 weeks’

gestation and weighed 2,964 gm at birth. There was

no family history of epileptic or neurological

disorders, and her developmental milestones were

normal. At the age of 6 years she suffered from

conjugate deviation to the left. This occurred

suddenly, and she herself felt no symptoms other

than oculomotor symptoms.

At first, the frequency of episodes was once or

twice a day, but the frequency increased gradually.

The attacks lasted as long as several seconds and

there seemed to be no particular activities in her
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daily life that would induce them. She denied loss of

consciousness. She herself felt her eyes’involuntary

movement and could speak voluntarily during the

attacks.

Examinations by an ophthalmologist and an

otorhinolaryngologist revealed no significant

findings. On referral to our clinic, she was normal

both physically and neurologically , and no

abnormalities were found in blood or urine tests.

However, during hyperventilation, she suffered from

an adversive seizure consisting of both conjugate

deviation and neck rotation to the left and

nystagmus to the right followed by a moment of

disturbance to her consciousness（during the first

moments of the attack she did not react to her name

being called）.

Both waking and sleeping EEG tests were normal,

but hyperventilation induced an adversive seizure

（Fig. 1）and ictal EEG showed sharp waves in the

right frontal, central, and parietal areas（Fig. 2）.

Brain images（MRI, MR angiography, and SPECT

using 99mTc-ECD）showed no abnormal findings. We

diagnosed her as having partial epilepsy with

adversive seizures.

She did not suffer from adversive seizures every

time she hyperventilated, and some attacks

happened with no apparent inducible events.

Zonisamide was chosen as an antiepileptic agent,

and it completely attenuated her attacks. Since her

treatment was started, she has not suffered from

any further attacks.

Discussion

Ocular movement is generally recognized as one

of the symptoms of epileptic events of occipital

origin3,4. Previously reported cases had both focal

epileptiform discharges on EEG and some organic

lesions in the CNS3,4. The present case was

diagnosed as having adversive seizures with right

frontal , central , and parietal spikes without

intracranial lesions. She had the same clinical

manifestations as previously described in an

adversive seizure patient5.

The physiology of EEG changes induced by

hyperventilation has often been reported on. Some

reports have referred to the mechanism of activated

slow waves caused by hyperventilation6,7, and it has

Fig. 1 During an EEG recording three minutes after the patients hyperventilated（A）, she
suffered from an attack. Right after the attack, she turned both her neck and eyes to the
left（B）. During the first moments, she did not respond to her name being called. She
seemed to have a brief loss of consciousness. Several seconds later she turned her neck to
the right and said,“It’s happening now”with her eyes deviated（C）. The attack lasted
twenty seconds（D）.
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been reported that CO2 vasoreactivity in the

temporal lobe during hyperventilation may be

related to the mechanism of complex partial

seizures8. However, the mechanism that epileptiform

discharges on EEG are induced by hyperventilation

still seems to be unknown.

From the clinical point of view, Aicardi reported

that hyperventilation could induce brief complex

partial seizures9. Needless to say, it is well known

that abcense seizures can be easily induced by

hyperventilation. However, no previous reports have

described patients diagnosed as having adversive

seizures with conjugate deviation induced by

hyperventilation maneuver. The present case is not

only clinically but also electrophysiologically

suggestive of the inducement of epileptiform

discharges by hyperventilation.

We report a female patient having partial epilepsy

with adversive seizures. However, the patho-

physiology of the conjugate deviation apparently

induced by hyperventilation remains unknown.

Further researches into this matter will be carried

out.

Fig. 2 Ictal EEG during hyperventilation demonstrated consecutive sharp waves following build-
up discharges in the right frontal, central, and parietal areas（A）and sharp & wave
complex in the right parietal area（B）. The arrows indicate 3 minutes of hyperventilation.
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