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Ketamine Induced Generalized Convulsive Seizure in a Healthy 6-Year-Old
Male Undergoing Procedural Sedation
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Itis not clear whether Ketamine has proconvulsant or anticonvulsant characteristics. Some studies
claim that it possess anticonvulsant neuroprotective qualities, others found that Ketamine caused
seizures ranging from epileptiform activity on EEGs to generalized motor seizures in epileptic

patients.

We report a case of a healthy six-year-old male who underwent Ketamine procedural sedation and
developed a generalized tonic-clonic seizure which was aborted by benzodiazepine.
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Ketamine has been in clinical use since 1965 as a general
anesthetic for human and veterinary service with an excellent
medical safety profile!. Ketamine’s favorable clinical
features made it popular and versatile beyond its initial role
as an anesthetic into the fields of Intensive Care Unit (ICU),
emergency medicine, palliative medicine, and prehospital
settings, for acute and chronic pain management, procedural
sedation, and asthma treatment?.

Ketamine has a broad range of positive pharmacological
actions including stimulation of the cardiovascular system,
maintenance of the respiratory drive, bronchodilation,
catalepsy, sedation, amnesia, and analgesia®. Studies regarding
the convulsant potential of Ketamine are unclear. Some authors
negate the association between Ketamine and convulsions in
healthy and epilepsy patients; others claim anticonvulsant and
neuroprotective properties and is used as an effective third-line
medication for treating refractory status epilepticus; others
claim that Ketamine caused seizures ranging from epileptiform
activity to generalized motor seizures in epilepsy patients
on EEGs*®. Conflicting evidence has also been observed in
multiple animal studies!*!*!",

To our knowledge, there are only two case reports that describe
Ketamine-induced seizures in healthy subjects, both in the
pediatric population'>'3.

The aim of this presentation is to report a rare and unexpected
side effect of Ketamine in the usual dose used for procedural
sedation.

THE CASE

A healthy six-years-and-ten-months-old male, having no
documented alerts, no known allergies and no active problems,
presented with history of a fall on his chin from a bicycle. He
sustained a cut wound on the chin and trauma to one tooth.

The vital signs were as follows: temperature 36.4 oC oral, BP
92/58 mmHg, HR: 112 bpm, RR 22 breaths/min, SpO2 97% on
RA, and weight 24.5 kg.

He was comfortable, not distressed, and his general physical
examination was normal except for a deep lacerated wound on
his chin/mandible, which measured approximately 2 cm long,
and fractured right upper molar tooth with exposed pulp.

Wound suturing was advised under sedation. Ketamine (20 mg
IV, which was slightly less than 1 mg/kg) was administered.
After dissociation, and while suturing, the patient suddenly
developed twitches and stiffness followed by bilateral
symmetrical rhythmic jerky tonic-clonic movements, more in
the upper limb with up-rolling of eyeballs. He was on oxygen
and attention to his airway was maintained, hypoxia and
hypoglycemia were ruled out. The seizure lasted for about 30
seconds before it was terminated by an injection of Midazolam
(2 mg IV).

Suturing was completed and the parents were informed about
the incident. They verified a negative history or family history
of seizure disorders.

The patient was kept for observation until he was fully awake
and tolerated oral intake. Postoperative period was uneventful
and he was discharged in a stable condition. Follow-up of the
patient up to nine months revealed no recurrence of seizures.

DISCUSSION

Some anesthetic agents demonstrate both proconvulsant and
anticonvulsant effects. One potential reason is the biological
variability from an individual to another in the sensitivity to
the drug and in the pharmacodynamic effects on the central
nervous system targeting inhibitory and excitatory tissues.
Another potential reason is that some drugs exist as asymmetric
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molecules called enantiomers. This slight variation in the
structure may modify the drug’s affinity for a certain receptor
binding site and produce different effects for each enantiomer'.

Ketamine is a non-competitive antagonist of the excitatory
amino acid N-methyl-d-aspartate glutamate receptor, which
may explain the mechanism of its anticonvulsant property.
Conversely, the proconvulsant property might be in part
due to the existence of a chiral center in the molecule with
two enantiomers found: the S (+) more potent isomer of
Ketamine, which causes epileptic activity suppression
on electroencephalogram tests, and the R (-) less potent
isomer, which is not capable of providing a similar degree
of suppression®'®. Other factors or mechanisms may play
a role, but they remain unknown. In our case, there were no
identifiable risk factors for the seizure except the administration
of Ketamine, which based on previous studies, is a rare
occurrence.

CONCLUSION

Proconvulsant potential of Ketamine remains unclear,
a few cases reported the association between Ketamine
administration and convulsions in healthy individuals.
Previous studies caution the use of Ketamine in epileptic
patients. We suggest that there is a remote possibility of
an association between Ketamine and seizures in healthy
individuals.
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