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Case Report
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Status Epilepticus following Local Anesthetic Toxicity and Phenytoin induced
Dyskinesia: A Case Report

Siriporn Pinjaroen M.D.*

Abstract

Phenytoin is effective antiseizure medication which frequently prescribed in clinical practice. Involuntary move-
ments are a less familiar complication of treatment with phenytoin and include tremor, asterixis, myoclonus and
tardive dyskinesia. A case report of 6-year-old boy was refered from private hospital with history of accidental falling
and he had lacerated wound at both forearm from stone cuts and during stitched suture at emergency room he
had developed symptoms of convulsive status epilepticus. He received diazepam 5 mg intravenous 2 doses (0.3
mg/kg) and loading dose of phenytoin 400 mg (21.6 mg/kg) intravenous and stop seizure. He was unconscious
and need intubated. He was refered to Chonburi hospital and was given maintenance dose 5 mg/kg/day intrave-
nous of phenytoin. The second day of admission he was noted to have abnormal movement as tardive dyskinesia
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consisting of facial grimacing, tongue protrusion, eyebrow elevation and limbs dyskinesia. General and neurological

examination were normal. Blood test and cerebrospinal fluid exam were normal. We reviewed history of patient’s

treatment and all drugs usage and found that he was injected 2% lidocaine amount of 10 cc or 200 mg (10.8 mg/

kg) for local anesthesia during stitched wounds, his body weight 18.5 kg which over than toxic dose of Lidocain is

4.5 mg/kg. Conclusion that lidocaine toxicity caused convulsive statue epilepticus and phenytoin was immediately

discontinued.The tardive dyskinesia resolved after withdrawal of phenytoin. The patient returned to normal in the

third day of admission.
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Introduction

Phenytoin is frequently used for primary and sec-
ondary generalized tonic-clonic seizures, partial seizures,
and status epilepticus in most clinical practice. The
reported neurological toxicity includes both acute and
chronic effect. Phenytoin is a narrow therapeutic index
drug with and therapeutic range from 10 to 20 pg/ml.
Elimination of phenytoin follows mixed-order kinetics; it
follows first- order kinetics until <10 pg/ml, and above
10 pg/ml, it follows zero-order kinetics. Adverse event
when phenytoin level > 20 ug/ml has nystagmus and
phenytoin level > 30 pg/ml has ataxia, phenytoin level >
40 ug/ml has drowsiness. Thus, the elimination profile
of phenytoin predisposes the patient to develop adverse
drug reactions, and increased half-life due to zero-order
pharmacokinetics results in prolonged duration of toxic
symptoms'®. The spectrum of abnormal movements
related to Phenytoin included chorea® choreoathetosis®,
ballism®, athetosis® and orofacial dyskinesia’ However,
phenytoin-induced dyskinesia has rarely been reported
in both adults and children in the literature®”. In 1963,
Hoaken and Kane probably described the first case of
phenytoin -induced dyskinesia in the American Journal of
Psychiatry'®. Some authors believe that the first study was
done by Peters et al., but he only published his first work
in 1966 in the Diseases of the Nervous System Journal'™.
Hoaken and Kane reported a young adult female showing
writhing motor movements of the extremities associated
with stiffening after a single dose of phenytoin'®. Pheny-
toin may cause different movement disorders, including
orofacial and limb dyskinesias, trembling, asterixis,
hemiballismus, dystonia, and myoclonias'®. Of these
disorders, orofacial dyskinesia is the most commonly

described. Lidocaine is a local anesthetic drug that
blocks pain signals, it can have toxic effects throughout
the body if too much is used. In some cases, lidocaine
overdose can be a life-threatening medical emergency.
Local lidocaine toxicity is determine by the total dose
4.5 mg/kg. The CNS is the site of premonitory signs
of overdose in awake patients. Early symptoms are
circumoral numbness, tongue paresthesia and diz-
ziness. Sensory complaints may include tinnitus and
blurred vision. Excitatory signs, such as restlessness,
agitation, nervousness, or paranoid may progress to
muscle twitches and seizure. The diagnosis is made
clinically. The timing, dose, and site of the lidocaine
injection are the main factors in considering systemic
manifestations'®. We present the case of a child who
developed convulsive status epilepticus after injection
with overdose of 2% lidocaine and then presented
with orofacial dyskinesia secondary to treatment with
phenytoin.

Presentation of case

A 6-year-old Thai boy was refered to Chonburi
hospital with history of convulsive status epilepticus.
Patient’s Medical record from referral hospital noted
that the patient had visited to emergency room due to
slip and falling and had lacerated wound from stone
cuts both forearms. No history of head injury and he
was alert. He need to suture many stitches and 2%
lidocaine 10 cc was injected for local anesthesia, at
Left forearm 27 stitches, at right forearm 6 stitches as
he was stitching the wound right arm, he developed
generalized tonic-clonic seizures and given 2 doses of
Valium 5 mg IV (0.3 mg/kg) and followed by phenytoin
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400 mg (21.6 mg/kg) to stop seizures. He was uncon-
scious and was intubated After his intubated, computed
tomography of the brain was done and resulting in normal
study. No history of previous medication and no history
of drug use or drug allergy.

At Pediatric intensive care unit, Chonburi hospital

Physical examination: the temperature was 37°C,
respiratory rate of 20/minute, pulse rate of 98/minute,
and blood pressure of 137/88 mm Hg. His weight of
18.5 kg and height of 120 cm, Oxygen Saturation of
99%.

General examination: A Thai boy was on Endotra-
cheal tube NO 5.5 dept 17 cm, Drowsiness, Glasglow
coma score E2M3VT, multiple sutured wounds both
forearms. HEENT : not pale conjunctivaes, no icteric
sclera. Heart and lung normal. Abdomen : no hepato-sple-
nomegaly. Extremities : no edema, no rash. Neurological
examination : Mental status:Drowsiness, pupil 3mm RTL
BE, CN I, IV, VI : normal Extraocular movement. CN VI
. no facial palsy, Motor : he moves all extremities against
gravity. Sensory cannot evaluate, reflex2+ all, stiff neck
negative, BBK plantar flexor response, clonus-negative.

Investigation: blood glucose 140 mg/dL, Complete
blood count : Hb 12.6 g/dL, Hct 38%, WBC 21,730
(PMN 58%, Lymp 34%, Mono 3%, Eo 3%, band 2%)
PIt 430,000 cell/uL, urine exam —clear, SpGr 1020, pH
6.5, WBC 0-1/HPF, RBC 0-1 /HPF, serum electrolytes
-Na 147 mmol/L, K 4.9 mmol/L, Cl 109 mmol/L, Co2
19 mmol/L, calcium 9.16 mg/dL, magnesium 2.0 mg/
dL, liver function tests-Total Protein 7.4 g/dL, Albumin
4.34 g/dL, Globulin 3.06 g/dL, SGOT(AST) 40 U/L,
SGPT (ALT) 25 U/L Alk Phosphatase 196 U/L, Total
bilirubin 0.3 mg/dL, Direct bilirubin 0.04 mg/dL, lactate,
C-reactive protein level were normal. Cerebrospinal ex-
amination : no cell, Protein 30 mg/dl, glucose 80 mg/
dl, CSF C/S : no growth ESR 62 mm(0-20 mm/hr) and
creatinine phosphokinase 1,459 (15-220 U/L). Specific
lab investigation work up for autoimmmune encephalitis/
encephalopathy (ant-NMDAR)
negative

. negatine, ASO titer :

The patient was extubation after he regained
consciousness 2 hours after admission. On the second

day of admission he was noted to have involuntary
movement as tardive dyskinesia by clinical of facial
grimacing, tongue protrusion, eyebrows elevation and
also have both axial and limb dyskinesia with frequent
side-to-side head movement and truncal rocking, and
cause of abnormal findings were carefully reevaluated,
he had no history of other drug ingestion especially. an-
tipsychotic drug and no history of abnormal movement
disorder in family. Assumed dyskinesia was attributable
to phenytoin. Phenytoin was immediately discontinued
and his abnormal movements markedly decreased, and
disappear completely in a day. Serum phenytoin level
was 10 micrograms /mL (normal 10-20 micrograms
/mL) at one day after off phenytoin. He was treated
with ceftriazone for wound infection. The third day of
admission he was transferred to general ward and then

discharge with fully recovery after a week of admission.
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Discussion

Dyskinesia induced by phenytoin represent an
uncommon but recognized complication of phenytoin
therapy. There were cases report both children and
adult. The symptoms were not related to blood level
and resolved completely after withdrawal of phenytoin”.
The demographic distribution of patients suffering
dyskinesia owing to phenytoin found that 50% was
less than 20 years old'® and found that children have a
5-6 times greater risk of phenytoin-induced dyskinesia
than adults'. The time that has been reportedly while
taking phenytoin and developed dyskinesia varies
in day and over 20 years®. The pathophysiology of
phenytoin-induced dyskinesia is not well understood.
Possible because of phenytoin’s differential influence
on dopaminergic activity'®. The most commonly recog-
nized theory is that underlying brain lesions or gliosis
enhance dopaminergic and serotonergic activity in the
striatum®’. Movement disorders such as asterixis, tremor,
dyskinesia, dystonia, and chorea have been described
after administration of many antiepilepsy agents, such
as phenytoin, barbiturates, carbamazepine, valproate,
and primidone®?*. Phenytoin-induced dyskinesia can
occur during either chronic or initial treatment and with
normal serum phenytoin levels. However, it occurs
most often in patients on polytherapy, usually after
increasing dosage and with toxic serum levels. Other
signs of phenytoin intoxication can be present in these
patients, but often dyskinesia is the only side effect,
which could delay diagnosis and treatment. The clinical
characteristics of the involuntary movements vary and
can be focal or generalized, most often characterized
by choreoathetosis and dyskinesias. These can last for
hours, days, or even years but frequently disappear
completely after phenytoin withdrawal™. In our patient,
the serum phenytoin level was within the normal range,
and he was using only phenytoin. He had, prominent
lingual-facial-buccal dyskinesia and dyskinesia of limp.
Yoshida and colleagues reported an adult case of a
small glioblastoma multiforme with orofacial dyskinesia
and a slight writhing movement of his hands, developed
during treatment with phenytoin and phenobarbital. The

serum concentration of phenytoin was within the thera-
peutic range. The involuntary movements subsided fol-
lowing withdrawal of the drug'’. Micheli and colleagues
reported a 13-year-old girl who developed left partial
motor status epilepticus with severe postictal hemipa-
resis. MRI showed a right frontoparietal hyperintense
T2-weighted signal. Seizures subsided after treatment
with phenytoin, carbamazepine, and phenobarbital but
left choreic-like flinging movements, consistent with
hemiballism, developed 2 days later. After phenytoin
withdrawal, symptoms gradually remitted, with mild
residual dystonia at 14 months follow-up. In this case,
it is speculated that the lesion might have rendered the
cortex more susceptible to phenytoin, inducing unilateral
toxicity™®. In our patient, CT of the brain was normal,
and his abnormal movements markedly decreased
and almost completely disappeared in one day after off
phenytoin. Some hypothesis is that phenytoin induces
dyskinesias by increasing dopaminergic and serotonergic
activity in the striatum’®, and that patients with underlying
brain lesions® or subclinical functional changes may be
especially likely to suffer this adverse effect. Phenytoin
may also have multiple mechanisms that cause different
abnormal movements, but available data does not allow
us to distinguish between different mechanisms.

In this patient the interesting issue that caused
of status epilepticus assumed from Lidocaine toxicity.
We had consulted Ramathibodi Poison Center in this
case and reviewed history and clinical course of all
drug dosage which given to our patient. He received
2% Lidocaine injection for suture amout of 10 cc, of
concentration 20 mg/cc x 10 cc equal to 200 mg,
(patient'weight 18.5 kg) calculate in mg/kg (200/18.5)
equal to 10.8 mg/kg which dose was over than toxic
dose of Lidocaine which is 4.5 mg/kg. We did not
collect of plasma level of lidocaine at time of the pres-
entation of convulsive status epilepticus. The reason was
described by Lidocaine has elimination half life 1.5-2
hours, after 3-5 times of half life that about 10 hours,
the drug was already elimination all. In our patient the
time was late to confirm plasma level for lidocaine toxicity. It
has been reported that seizures happen when the dose of
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lidocaine administered exceeds 3 mg/kg* However, some
cases of seizure following administration of recommended
doses of lidocaine have also been reported®. Most of these
seizures are self-resolving or resolve with conventional
anticonvulsants. They may be dangerous because of the
acidosis and hypoxia due to a prolonged duration and
resulted in hypoxic-ischemic encephalopathy.
Conclusion

In conclusion, phenytoin-induced dyskinesia is a
very unusual adverse effect that usually occurs at normal
plasma levels of phenytoin and is not correlated with
treatment duration. This type of dyskinesia may occur
with no underlying striatal lesion and resolve when phe-
nytoin is discontinued; its pathophysiological mechanism
is unknown. We would like to emphasize that severe
dyskinesia can be observed during phenytoin therapy in
children and immediately stop phenytoin can be successfully
completely resolved of dyskinesia. Lessons for this case in
local lidocaine administration is essential to keep records
of the total dose given to avoid its systemic toxicity.
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