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DYSKINESIA INDUCED BY PHENYTOIN

M. AUGUSTA MONTENEGRO* ANNA ELISA SCOTONI**, FERNANDO CENDES***

Abstract - Phenytoin is an effective antiepileptic drug, although, it can be associated with many side effects,
including dyskinesia. Objective: To describetheclinical characteristics of phenytoin induced dyskinesia. Methods:
Weinvestigated the occurrence of involuntary movementsin patientsfollowed at our adult and pediatric epil epsy
clinics during the period of one year. Results: Three patients presented with phenytoin-induced dyskinesia: one
adult with axial and orofacial dyskinesia, and two children with choreoathetosis. They did not have other signs of
phenytoin intoxication and had complete recovery after phenytoin withdrawal. Conclusion: Phenytoin induced
dyskinesiamay 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 may be present in these patients, but often the dyskinesiais the only side
effect, which may delay the diagnosis and treatment. The clinical characteristics of the involuntary movements
vary and may be focal or generalized, most often characterized by choreoathetosis and dyskinesias. These may
last for hours, days or even years, but frequently disappear completely after phenytoin withdrawal .
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Discinesia induzida por fenitoina.

RESUMO - Fenitoina é drogaanti-epil épticaeficaz, mas pode estar associadaavarios efeitos colaterais, inclusive
discinesia Objetivo: Descrever as caracteristicas clinicas dadiscinesiainduzidapor fenitoina. Método: Avaliamos
aocorrénciade movimentosinvol untérios em pacientes seguidos nos ambul at6rios de epil epsiadurante o periodo
de um ano. Resultados: Trés pacientes apresentaram discinesiainduzida por fenitoina: um adulto com discinesia
orofacial e duas criancas com coreoatetose. Eles ndo tinham outros sinais de intoxicacdo por fenitoina e
apresentaram recuperacdo completa apds a retirada da fenitoina. Conclusdo: Discinesiainduzida pela fenitoina
pode ocorrer durante tratamento crénico ou no inicio do tratamento e com niveis séricos normais de fenitoina.
Entretanto, na maioria das vezes ocorre em politerapia e geralmente apds aumento da dose e com nivels toxicos
defenitoina Outros sinais de intoxicagdo podem estar presentes, mas muitas vezes a discinesia é o Unico efeito
adverso, 0 que pode atrasar o diagndstico e tratamento. Os movimentos involuntérios podem ser focais ou
generalizados. Podem durar horas, dias ou até anos, mas freqlientemente desaparecem completamente ap6s a
retirada da fenitoina.

PALAVRA-CHAVE: fenitoina, discinesia, movimento involuntério.

Phenytoin isawidely used anticonvulsant, considered to be one of thefirst line drugsfor partial
seizures as well as for most forms of generalized seizures . Despite its complex and unpredictable
pharmacokinetic properties, phenytoin isusually safe, efficient, inexpensive and relatively easy to use.
However, the use of this mgjor anticonvulsant islimited by anumber of side effects, which are mostly
related to chronic use and high doses, including gingival hyperplasia, hirsutism, ataxia, nistagmus,
tremor and somnolence . A few reports have described phenytoin-induced focal dyskinesiasthat may
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involveface, neck and limbs and are indistingui shable from those caused by neuroleptics?%. Although
rare, this side effect associated with the use of phenytoin is an important differential diagnosis among
involuntary movement disorders, and need to be characterized further.

The purpose of this study was to determine the clinical characteristics of phenytoin induced
involuntary movements in our patients and those described in the literature.

METHOD

This study was conducted at the adult and pediatric epilepsy clinics of our university hospital. During a
period of one year the total number of patients seen on our service was 1,213 adults and 583 children. Patients
with suspected or definite diagnosis of involuntary movement disorders were re-examined by one of the authors,
and adetailed history, complementary exams, including drug levels, and follow up evaluations were obtained to
confirm the association between the use of phenytoin and involuntary movementsin these patients.

We also attempted to determine the type and dosage of anticonvulsant medication taken by patients
followed in our clinics.

RESULTS

During the year of 1997 we observed three patients, one adult woman and two children, with
involuntary movements induced by phenytoin. The clinical histories and semiology of these three
patients are summarized below. We did not find dyskinesias in patients taking other anticonvul sant
drugs during that same period. Among the adults, 51% of the patients were taking phenytoin, with
the dosages varing from 50 to 525 mg/day (mean = 320 mg/day and median = 350 mg/day), and
among the children 22.5%, with the dosages varing from 3 to 12 mg/kg/day (mean = 7.5 mg/kg/day
and median = 7.7 mg/kg/day).

Patient 1. A 45 years old woman, with partial seizures of tempora lobe origin since age 3, never
well controlled despite adequate anticonvulsant regimen. She was seen in a routine consultation and
referred that since approximately one month prior to the consultation she started with abnormal
movements. These were observed in the neurological examination as axial dyskinesia involving the
neck with version of the head backwards and to the right, as well as orofacial dyskinesias including
eyebrow eevation, blepharospasm, and occasiona tongue protrusion and facial grimacing. In addition,
there were large amplitude proxima movements of the right arm, and less frequent distal choreic
movements. This patient had never presented with any kind of involuntary movements. She had been
taking phenytoin on monotherapy for 10 months, with progressive increasing of dosage up to 400 mg/
day, initially with moderate reduction of her seizure frequency. Therewas no prior history of treatment
with neurol eptic medi cations and no family history of involuntary movement disorders. The neurologic
examination did not reveal abnormalities other than those described above. Cranial magnetic resonance
imaging (MRI) showed atrophy and signal changes of the right media temporal Iobe structures. CT
scan showed punctua cacifications over the right frontal and parietal lobes. Serial EEGs showed
interictal epileptiform abnormalitiesover thetemporal |oberegionswith clear right-sided predominance.
Blood tests, including electrolytes, renal and hepatic function and ceruloplasmin levels were normal.
Serum level of phenytoinwas 21.0 ul (“therapeutic window”: 10— 20 pl). The dosage of phenytoin was
tapered down and replaced by val proic acid, with progressive reduction and cessation of theinvoluntary
movements after 3 months. After that, she had an increase in seizure frequency and was taken to an
emergence room of another hospital where phenytoin was re-introduced with a dosage of 200 mg/day.
Two days later, the same involuntary movements re-appeared, and again disappeared after phenytoin
withdraw. This patient has been followed for 1 year after the second episode of dyskinesia, without
recurrence of the abnorma movements.

Patient 2. A 3 years old girl with partial seizures since the age of 3 months, followed in our
pediatric epilepsy clinic, was seen in the emergence room because of choreoathetotic movements
involving face and upper extremities since approximately 8 hours. She was taking 23,0 mg/kg /day
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of valproic acid and 6,1 mg/kg/day of phenytoin. Phenytoin had been introduced 15 days before as
an attempt to replace valproic acid. She was born prematurely with low birth weigh (1900 g) and
had an episode of Todd's paralysis after a seizure in the first year of life. There were no other
pathological antecedents. The neurologic examination did not show abnormalities other than those
described above. Crania CT and cerebrospind fluid (CSF) werenormal. Serologic testing for syphilis,
cytomegalovirus, toxoplasmosis and smallpox were negative. Phenytoin level was 20.2 pg/ml.
Phenytoin was withdrawn and valproic acid increased to the previous dosage. The choreoathetoic
movements disappeared completely after 12 hours. This patient has been followed for 10 months
and had no further abnormal involuntary movements.

Patient 3. A 9 yearsold boy with medically resistant partial seizures sincethe age of 9 months,
and delayed mental and motor milestones. He was seen in aroutine follow up visit when his mother
referred that he started with abnormal movements approximately 30 days before (15 days after the
introduction of phenytoin). The neurol ogic examination showed choreoathetotic movementsinvolving
face, tongue and upper extremities. At that moment he was taking 52 mg/kg/day of valproic acid,
0.3 mg/kg/day of nitrazepam and 6.6 mg/kg/day of phenytoin. He had used several combinations of
anticonvulsant medications since the beginning of treatment, including the association of valproic
acid and phenytoin in higher doses 3.5 years before, without seizure control and no history of
involuntary movements. There were no other pathological antecedents or family history for
involuntary movement disorders. Cranial MRI and CT, battery for inborn errors of metabolism,
blood chemistry and hepatic enzymeswere all normal. Serum level of phenytoin at that time was not
available. Phenytoin was discontinued and dosages of valproic acid and nitrazepam were adjusted.
The choreoathetotic movements disappeared completely after two days. He has been followed for
11 months with no indication of further abnormal movements.

DISCUSSION

Involuntary movements have been reported in patients using antiepileptic drugs, including
carbamazepine, phenobarbital and phenytoin 2441, Although rare, phenytoin-induced dyskinesia
has been well documented 2%,

We present herethree patients, one adult and two children, with phenytoin-induced dyskinesia
ascertained during the year of 1997 among our patient population of 1,213 adults and 583 children.

One of our patients (Patient 3) had already used phenytoin and valproic acid before the
dyskinectic event. At that time he developed axia and apendicular ataxia without any evidence of
dyskinesia. Phenytoin was discontinued with complete recovery. Three years and 6 monthslater the
association of phenytoin and acid valproic was tried again and despite lower doses he presented
choroathetosis involving face, tongue and upper extremities.

We found reports of 79 patients with dyskinesias induced by phenytoin. Sufficient clinical
information about the symptomatology was available for 60 of these patients . One patient had
dyskinesia prior to the phenytoin administration, which aggravated the abnorma movement . We
will not discuss here reports about tremor, asterixis and myoclonus since these are less specific
abnormalities seen in a wide range of metabolic and toxic disorders. Thirty two patients (53.4%)
were mae and 27 (45%) were female (one was not specified). Nineteen (31.7%) were younger than
14 years old, 27 (45%) had ages between 15 and 40 years old and 14 (23.3%) were older than 40
years old. The distribution of the types of dyskinesiais shown on Table 1.

Sometimes when the patient was on polytherapy it was difficult to establish which drug was
responsiblefor the abnorma movements. In most casestheclinical picture showed aclear relationship
between phenytoin and the adverse reaction (toxic levels of phenytoin, appearance after phenytoin
administration or disappearance following reduction and withdrawal of thisdrug). In afew caseswe
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Table 1. Distribution of the types of phenytoin-  Table 2. Relation between phenytoin-induced dyskinesia,
induced dyskinesia reported in the literature®=. number of drugs taken and phenytoin level in 46 patients

reported in the literature!>2137:%,

Dyskinesia Number of patients* (%)

Choreoathetosis 46 (76.6) Phenytoin level Monotherapy Polytherapy
Dystonia 17 (28.3)

Orofacial dyskinesia 13(21.6) Toxic 6 (12.8 %) 23 (48.9 %)
Ballism 05 (08.3)

Non-toxic 7 (14.9 %) 11 (23.4 %)

*Some patients had more than one type of dyskinesia

could not be sure about the rel ationship between phenytoin and the involuntary movements; however,
we believe these were induced by phenytoin, at least in part.

Dyskinesia may be seen during chronic or initial treatment, more often among patients on
polytherapy, during increasing dosages and toxic serum levels of phenytoin, and in patients with
brain lesions 237% (Table 2).

Involuntary movementsinduced by phenytoin vary in nature and may befocal or generalized
815 Choreoathetosis and dystonia are the most common (Table 1). Other signs of phenytoin
intoxication may be present #1628 however, dyskinesia can be the only side effect, which may delay
the diagnosis and treatment *”. In 63.3% of the patients reported, there were other signs of phenytoin
intoxication, but in 30% only dyskinesia was present.

Phenytoin-induced dyskinesias may last hours, days or even years and usually disappear
after phenytoin withdrawal *'*%". Diazepam may be used to alleviate the symptoms .

Shulman et al.*" reported a patient with choreoatetoic movements during 8 years that began
22 years dfter introduction of phenytoin. These abnorma movements disappeared completely 6
months after phenytoin withdrawal.

Phenytoin-induced dyskinesias are most often seen in children and young adults. Harrison et
al.™ reported that 50% of the patients described in the literature were younger than 20 years of age,
and only 20% were ol der than 40 years of age. Thisisin agreement with our finding that phenytoin-
induced dyskinesiawas 5 to 6 times more frequent in children compared to adults followed in our
epilepsy clinic.

The pathophysiology of the phenytoin-induced dyskinesiahas not been completely established.
After administration of 25 mg/kg/day of phenytoin to rats during 20 days, L alonde % concluded that
the dopaminergic hypersensitivity after long term treatment might be partialy responsible for the
phenytoin-induced dyskinesiain epileptic patients. Harrison et d > hypothesized that thereisadisturbance
in the functiona equilibrium of the basal ganglia output systems, perhaps dueto adifferentia effect of
phenytoin on dopamine receptor subtypes or their associated second messenger systems.

Despite several previousreports of phenytoin-induced dyskinesia, thisdiagnosis may be often
overlooked. The phenytoin serum level may not be toxic and the patient may not have other clinical
signs of intoxication "*>%, |t is important to emphasize that the hypothesis of adverse reaction to
phenytoin must be considered asadifferential diagnosisin every patient presenting with involuntary
movements during phenytoin therapy. This is a situation with excellent prognosis after drug
withdrawal.
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