CASE REPORT

Carbamazepine-induced dyskinesia
and ophthalmoplegia

MICHAEL J. SCHWARTZMAN, DO; ILO E. LEPPIK, MD

m Antiepileptic drug-induced dyskinesias are well described with phenytoin but have only occasionally
been reported with carbamazepine. We present two patients with carbamazepine-induced dyskinesia, one
with ocular skew deviation and down-beating nystagmus associated with a high therapeutic level, and
another with systemic dyskinesia with a toxic carbamazepine level, and compare these with previously re-

ported cases.
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NTIEPILEPTIC drug-induced dyskinesias

and ophthalmoplegia may be idiosyncratic or

associated with a high drug concentration.!-**

An extensive study of this subject described

the association of limb chorea, orofacial dyskinesia, and

dystonia with phenytoin.” Phenytoin-induced ophthal-

moplegia'® and abducens nerve palsy also have been de-

scribed."! Isolated cases of choreoathetotic movements

have been reported with ethosuximide,® methsuxi-
mide,'® phenobarbital,'® sulthiamine,” and primidone.'

Relatively few cases of involuntary movements have

been reported with carbamazepine. “Flapping tremors,”?

myoclonic jerks,” and “incoordinate ballistic or cramp-

like movements™? have been attributed to the drug, and

carbamazepine toxicity can occasionally cause asterixis.’

Fifteen cases have been reported of systemic dyskinesias

occurring secondary to carbamazepine therapy?*+67:915%3
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(Table 1). The dyskinesias have been described in asso-
ciation with drug levels in both the therapeutic and
toxic ranges. Manifestations have included axial dys-
tonia, appendicular dystonia, opisthotonic posturing,
and distal appendicular choreoathetoid dyskinesia.

The association of ocular dyskinesias with car-
bamazepine therapy is less well recognized"*!2131417
(Table 2). There are a few reports of total external oph-
thalmoplegia,'>" ocular skew deviations,'* and blephar-
ospasm® associated with carbamazepine toxicity, but
only one report of oculogyric crisis associated with a
therapeutic level.! :

We present two patients in whom dyskinesias oc-
curred during carbamazepine therapy—ocular skew de-
viation and down-beating nystagmus in one and, in the
other, systemic dyskinesia.

CASE REPORTS

Patient A

Patient A, a 42-year-old woman with tic douloureux,
was on carbamazepine monotherapy for 3 years. She had
been experiencing intermittent double vision for 1 1/2
years. The symptoms usually developed 2 hours after
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TABLE 1

CARBAMAZEPINE-INDUCED SYSTEMIC DYSKINESIA

Duration of

carbamazepine Duration of Associated Serum levels Author’s description
# Patients therapy Reference Sex Age epilepsy disorders Medications  (ug/mlL) of movements
1 <1 mo 4 M 11 >1yr None Carbamazepine 21 Opisthotonic posturing with
extension of limbs, flexion
of wrists, and severe
dystonia
2 <l mo 2 F 71 18 yr None Carbamazepine 19 Distal choreoathetoid
Phenobarbital 14.3 dyskinesias of all four
Primidone 3.7 extremities with gait ataxia
and slurred speech
3 <l mo 9 F 14 Unknown Episodic head- Carbamazepine 20 Lethargy, opisthotonic
ache with posturing associated with
EEG changes ballistic movements,
athetoid movements,
apnea in coma 1'/2 h later
4 <1 mo 15 F 42 Unknown None Carbamazepine 54 Arrhythmic twitching of face
Phenobarbital Unknown and fingers, slow twisting
movements of limbs,
absent caloric response,
patient in coma
5 <l mo Present pt B F 36 11yr None Carbamazepine 24.5 Dysarthria, axial dystonia
Phenytoin 32.5 with opisthotonic
posturing, distal choreo-
athetoid movements of all
extremities, dysmetria
6-8 <1 mo 1 Young adults  Chronic None Carbamazepine Unknown Transient dystonia of axial
muscles
9 <1 mo 7 Young adults  Chronic None Carbamazepine Unknown Transient dystonia of hands
Haloperidol
10 <l mo 6 M 5 3yr Mental retarda-  Carbamazepine Unknown  Dystonic movements of all
tion, spastic extremities
quadriparesis Dystonic movements of all
11 <] mo 6 M 10 mo Since birth Mental retarda-  Carbamazepine Unknown extremities, opisthotonic
tion, agenesis Phenytoin ~ Unknown postuting
of corpus cal-  Phenobarbital Unknown
losum, cerebral Ethosuximide Unknown
: dysgenesis Clonazepam  Unknown Opisthotonic posturing,
12 <1 mo 6 M 4 345 yr Mental retarda-  Carbamazepine 5.1 grimacing, dystonic
tion, micro- Phenytoin 11 posturing of all extremities
cephaly, bi- Phenobarbital Unknown
lateral cerebral
hypoplasia
13 <1 mo 4 F 11 >1yr None Carbamazepine 25 Severe dystonic movements
of limbs with extension of
trunk and neck
14 <1 mo 24 F 19 5yr None Carbamazepine 35 Stupor, writhing choreiform
movements in both arms
15 <1l mo 24 F 24 N/A None Carbamazepine 27 Combative, choreiform
movements in both arms
16 <1l mo 24 F 17 3wk None Carbamazepine 29 Stupor, choreiform move-

ments of the limbs

each dose and lasted 2 to 3 hours. An ophthalmologist
noted that her findings were similar to those seen with
lesions of the cranio-cervical junction; the patient had
skew deviation with down-beating nystagmus which
worsened significantly when looking down and laterally
and improved on looking straight down. Her symptoms
and signs resolved over a few days after the daily car-
bamazepine dosage was decreased from 1,200 mg to 500
mg. The carbamazepine serum level was 10.4 pg/mL
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while symptomatic and 6.0 pg/mL one week later when
asymptomatic. Because all of her findings resolved,
further diagnostic studies were felt to be unnecessary,
given the temporal relationship of the symptoms to car-
bamazepine use.

Patient B

Patient B, a 36-year-old woman, took an intentional
overdose of approximately 25 tablets of carbamazepine
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TABLE 2
CARBAMAZEPINE-INDUCED OCULAR DYSKINESIA

CARBAMAZEPINE AND OCULAR DYSKINESIAS B SCHWARTZMAN AND LEPPIK

Duration of
carbamazepine

Serum levels Author’s description

# Patients therapy Reference Sex Age Medications (pg/mlL) of eye findings
1 <1 mo 13 M 17 Carbamazepine >24 Stupor, eyes midline, no response to caloric
stimulation or doll’s head stimuli
2 <1 mo 12 F 18 Carbamazepine 20 Drowsiness; no response to caloric, oculoceph-
alic, or OKN testing
3 <1 mo 14 F 16 Carbamazepine >30 Stupor, skew deviation with absent doll’s eye
and caloric testing
4 <1 mo 1 F 8 Carbamazepine 4.3 Intermittent involuntary sustained conjugate
Phenytoin ~ “Therapeutic” eye movements upward (between days 13 and
Phenobarbital “Therapeutic” 24 of therapy)
5 >1 mo Present pt A F 42 Carbamazepine 10.4 Skew deviation, down-beating mystagmus
6 >1 mo 3 F 42 Carbamazepine 9.9 rrough to Episodic forceful eye closure {blepharospasm)
13.7 post-dose
Primidone ~ Unknown
7 Unknown 17 Unknown Unknown Carbamazepine Toxic Dyskinetic eye movements

(total 5 g) and 25 capsules of phenytoin (total 2.5 g).
“Funny movements” of her arms and legs were reported
en route to the hospital. The patient had been on long-
term therapy with both drugs for 11 years for treatment
of an idiopathic generalized seizure disorder.

In the emergency room, approximately 8 hours after
her overdose, the patient’s vital signs were stable. Her
general physical examination was unremarkable. She
was lethargic but fully oriented. Her speech was mod-
erately dysarthric with a scanning quality. Bilateral,
horizontal, coarse, gaze-evoked nystagmus was noted.
Choreoathetosis, more prominent distally, was intermit-
tently observed in all four extremities and increased
with sustained posture.

Intermittent axial dystonia with opisthotonic postur-
ing was also seen. In addition, her neurologic examina-
tion revealed truncal ataxia, dysthythmic rapid alternat-
ing movements, and dysmetria with finger-nose and
heel-knee-shin maneuvers. A moderate cerebellar
tremor was noted in the upper extremities. Muscle tone
was mildly increased. She had diffuse hyperreflexia with
unsustained clonus at the ankles. Babinski signs were ab-
sent.

Laboratory results demonstrated a carbamazepine
level of 24.5 pg/mL and a phenytoin level of 32.5
mg/mL. Serum and urine toxicology screens were nega-
tive for other drugs. Complete blood count, liver func-
tion tests, electrolytes, and arterial blood gases were nor-
mal. Chest radiograph and electrocardiogram were
normal. An electroencephalogram demonstrated gener-
alized theta slowing of the background with no evidence
of ongoing epileptic activity.

JUNE 1990

Ipecac syrup, 30 mL, was used to induce vomiting and
an hour later 50 g of a magnesium sulfate-charcoal slurry
was administered via a nasogastric tube. After 12 hours,
the carbamazepine level was 4.5 pg/mL, but the pheny-
toin level remained high, at 26 mg/mL. Her neurologic
signs returned to normal except for the previously noted,
mild, gaze-evoked nystagmus. She was restarted on her
original dosages of carbamazepine and phenytoin prior
to discharge, 2 days after her admission.

Two weeks later, the carbamazepine level was 5
ug/mL and the phenytoin level 19.0 mg/mL. Neurologi-
cally, she remained asymptomatic over the next 6
months without recurrence of symptoms experienced
during her intentional overdose.

DISCUSSION

A total of 21 cases of carbamazepine-induced dys-
kinesias have been reported, 15 (71%) with systemic
dyskinesias and 6 (29%) with ocular dyskinesias. Eleven
(52%) of the cases occurred during monotherapy (3
with phenytoin, 3 with phenobarbital, 2 with primi-
done, and 1 each with clonazepam, ethosuximide, and
haloperidol), and the remaining 10 (48%) with poly-
therapy. Four (19%) of the reported cases were as-
sociated with carbamazepine levels in range of 6 pg/mL
to 12 mg/ml., 12 (57%) with levels greater than 12
mg/mL, and 5 (24%) with unknown carbamazepine
levels. Symptoms developed in 18 (86%) patients 1
month or less after initiation of carbamazepine therapy
and in 2 (9%) patients while on chronic maintenance
therapy (ie, symptoms began after 1 month). The dura-
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TABLE 3

TREATMENT OF CARBAMAZEPINE-INDUCED SYSTEMIC DYSKINESIA

Time between onset  Duration of

of symptoms and symptoms
Rx introduction after Rx restarted/
# Patients  Reference Rx Change Acute intervention or change intervention rechallenged
1 4 Carbamazepine, 12 mg/kg, Carbamazepine held 2d 12h Restarted on previous dosage
for 2 d (accidental) : with no problems
2 2 Carbamazepine increase ~ Carbamazepine discontinued 4d Within7d  No
after4d
3 9 12-20 g carbamazepine Carbamazepine discontinued, 30 min 3d Unknown
overdose ipecac, physostigmine [V
with success, ventilator
support
4 15 Carbamazepine overdose ~ Carbamazepine discontinued,  Soon after discharge 4d Unknown
gastric lavage, charcoal with
cathartic, ventilator support
5 Present pt B 5 g carbamazepine Carbamazepine held, ipecac, 8h 12h Restarted on previous dosage
overdose, charcoal with Mg sulfate with no problems
2.5 g phenytoin
6-8 1 Carbamazepine None Soon after Few days ~ Maintained on same
dosage doubled introduction medications with no
problems
9 1 None None Soon after change >1 mo Maintained on same
medications with no
problems
10 6 None Carbamazepine discontinued, 10d 5d No
phenobarbital started
11 6 None IV diphenhydramine hydro- 3wk 10d Rechallenged at 15 mo with
chioride with success, similar symptoms 3 wk
carbamazepine discontinued later; symptoms resolved 2
wk after carbamazepine
discontinued
12 6 None Carbamazepine discontinued 3wk 2 wk No
13 4 None IV diazepam with success Lyr 17h Restarted with decreased
dosage with no problems
14 24 13.2 g carbamazepine Carbamazepine discontinued, 18 h 40h Unknown
overdose gastric lavage
15 24 20 g carbamazepine Carbamazepine discontinued, 18h 20h Unknown
overdose gastric lavage 5 times during
first 10 hours with activated
charcoal after each lavage
16 24 Carbamazepine Carbamazepine discontinued; 10h 14h Unknown
overdose gastric lavage followed by

activated charcoal

tion of therapy prior to onset of symptoms was unknown
for one (5%} case.

Our second patient’s symptoms resolved rapidly with
a fall in the carbamazepine level and despite a persist-
ently elevated phenytoin level. This suggests that car-
bamazepine was the cause of the dyskinesias. Car-
bamazepine-induced systemic dyskinesias associated
with acute toxicity are known to have their onset from
30 minutes to 4 days after drug introduction or dose
change and to resolve within 7 days (Table 3). In-
travenous physostigmine therapy was beneficial treat-
ment in one case.” Based on previously reported
cases,»*>5 it was unclear whether to rechallenge patient
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B with carbamazepine once the signs and symptoms of
toxicity had resolved (Table 3). Our patient was restart-
ed on her previous dosage without recurrence of symp-
toms.

Six patients have been reported to have systemic dys-
kinesias following initiation of therapy with car-
bamazepine and unreported serum levels.*” Symptoms
occurred soon after introduction or change in dosage of
carbamazepine and persisted up to 3 weeks. Five of
these patients were maintained, or later restarted, on the
same treatment without recurrence of dyskinesias. In
one report, symptoms were transient and resolved spon-
taneously.” Intravenous diphenhydramine hy-
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TABLE 4
TREATMENT OF CARBAMAZEPINE-INDUCED OCULAR DYSKINESIA
Time between onset  Duration of
of symptoms and symptoms
Rx introduction after Rx restarted/
# Patients  Reference Rx Change Acute intervention or change intervention rechallenged
1 13 6 g carbamazepine Carbamazepine discontinued, Several h later * *
overdose supportive care
2 12 Carbamazepine dosage Carbamazepine discontinued At least 8h 36h Unknown
increased from 200 mg/d
to 1,600 mgin 8 h
3 14 5.8 g carbamazepine Carbamazepine discontinued 36h 4d Unknown
overdose
4 1 None IV diphenhydramine 13d 12d No
hydrochloride with success
5 Present pt A None Carbamazepine decreased from 18 mo Few d Maintained on 600 mg/d
1,200 mg to 600 mg/d with no problems
6 3 None Carbamazepine decreased from 9 mo Few d Maintained on 400 mg/d
1,800 mg to 400 mg/d with no problems
1 17 None Unknown Unknown Unknown  Unknown

*Patient died 30 h after ingestion

drochloride was used acutely with good success in one
case.’ There is only one report of systemic dyskinesia as-
sociated with a high carbamazepine level during chronic
maintenance therapy (starting more than 1 one month
after initiation of the drug).* The symptoms began after
1 year of treatment and resolved 17 hours after treat-
ment with intravenous diazepam therapy. The patient
was restarted on carbamazepine at a lower dosage but at
a therapeutic level without further problems.

Only one case has been reported of carbamazepine-
induced ocular dyskinesia in a patient with therapeutic
levels on chronic therapy.> Symptoms occurred 9
months after introduction of the drug. In our case, symp-
toms developed after 18 months of therapy. The symp-
toms in both patients resolved a few days after the
dosage was decreased.

One case of ocular dyskinesia following initiation of
therapy and associated with a normal therapeutic car-
bamazepine level has been reported.! The patient re-
sponded well to intravenous diphenhydramine hy-
drochloride. Acute carbamazepine toxicity associated
with ocular dyskinesias has been described rarely 121417
(Table 4). Three of the patients had decreased levels of
consciousness and responded to neither caloric testing
nor oculocephalic maneuvers.'>'* One of the patients
died 30 hours after drug ingestion.’> Marked horizontal
nystagmus has been reported in four patients recovering
from massive carbamazepine overdose.?

The mechanisms of action of carbamazepine-induced
systemic and ocular dyskinesias remain unclear. The

JUNE 1990

drug is a tricyclic compound related to imipramine, and
both .are structurally related to the phenothiazines.
Crosley and Swender suggested that carbamazepine may
be a dopamine antagonist, and this property might ac-
count for the production of dystonia.® Consolo and as-
sociates reported that carbamazepine selectively in-
creases acetylcholine levels in the striatum of
experimental animals.”> Jacome proposed that the dys-
kinetic effects of the drug may be related to the in-
creased acetylcholine level in the striatum.’

Regarding ocular dyskinesias, Bousounis and associ-
ates suggested that carbamazepine-induced increased
central catecholaminergic activity might have produced
blepharospasm in their patient, as is seen in Meige syn-
drome.> Carbamazepine has been shown to decrease
catecholamine uptake and probably enhances its action.
Thus, previously tolerated doses may cause a dystonic re-
action because of enhanced central transmitter activity.
Spector and associates stated that total external oph-
thalmoplegia induced by phenytoin might be related to
effects on the vestibulo-oculomotor pathway.'$ As an ad-
ditional mechanism, effects of cerebellar activity on the
vestibulo-ocular reflex must also be considered.

Despite the large number of patients who have ther-
apeutic or toxic levels of carbamazepine, dyskinesia
develops in only a few. In most reported cases, symptoms
developed following initiation of carbamazepine ther-
apy, so carbamazepine-induced dyskinesias are probably
idiosyncratic reactions. No clear precipitant for dyskine-
sia could be identified in the two patients who
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developed symptoms while on chronic therapy.>* An al-
most equal number of reported cases have been reported
with monotherapy and polytherapy, which suggests that
concomitant medications do not contribute signifi-
cantly to the incidence of carbamazepine-induced dys-
kinesia.

Carbamazepine serum levels do not appear to predict
the development of dyskinesias, but the reactions occur
more frequently in individuals with toxic concentra-
tions (greater than 8 pg/mlL).

Based on the review of the literature for both systemic
and ocular dyskinesias, if the carbamazepine level is in
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