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Electroconvulsive therapy in Neuroleptic malignant
syndrome
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This report is one case of schizophreniform disorder who upon treatment with haloperidol
(30 mg per day), developed neuroleptic malignant syndrome (NMS). All medications were withdrawn,
bromocriptine was instituted and gradually increased to 40 mg per day. At this time the patient's
condition deteriorated so electroconvulsive therapy (ECT) was started. After the first course of ECT,
the temperature went down and blood pressure became stable. Other clinical features of NMS
disappeared after the sixth ECT treatment.

Possible mechanisms of ECT's action are discussed together with the pathogenesis of NMS.
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Neuroleptic malignant syndrome (NMS) is un-
doubtedly an underdisgnosed but potentially lethal conse-
quence of neuroleptic treatment. Its cardinal features are
hyperthermia, severe extrapyramidal symptoms, altered
consciousness and autonomic dysfunction. Delay et al.
first decribed NMS in 1960;) since then more than 500
cases have been reported in the literature. From prospec-
tive studies, the incidence is between 0.02-0.9 % and
retrospectively between 0.5-2.4 % although the true inci-
dence is believed to be higher.® Conventional treatment
consists of immediate withdrawal of neuroleptic medica-
tion, supportive measures, and the administration of
dopamine agonists and muscle relaxants

This report describes a patient admitted because
of catatonia. Upon neuroleptic treatment, the patient
developed NMS; standard treatment had failed to im-
prove the clinical conditions so electroconvulsive therapy
(ECT) was started. .

Case report

Miss A, a 22-year-old woman, was referred to
the Psychiatric Department of Vajira Hospital on Dec 6,
1990 following behavioral and mood disturbance sug-
gestive of schizophreniform disorder. There was no his-
tory of taking neuroleptic medication. On admission, the
patient was mute and inattentive to any relevant stimuli.
She demonstrated waxy flexibility and was dehydrated,
normotensive, with mild tachycardia. Laboratory inves-
tigations, including complete blood count, urine analysis,
electrolytes, blood urea nitrogen, creatinine, liver and
thyroid function tests, chest x-ray and electroencephalo-
gram, were all normal. Diazepam (20 mg intravenously)
could break down all catatonic symptoms hence
haloperidol (30 mg per day) and lorazepam (4 mg per
day) in divided doses were perscribed. Her psychotic
symptoms were markedly improved.

On the thirteenth day of admission her tempera-

ture suddenly rose to 39.2 °.C, blood pressure swung be-
tween 140/60 and 80/60 mmHg, respiration rose to 36
beats/min, and pulse rate varied between 70 and 166
beats/min. She became mute, with lead pipe and cog-
wheel rigidity, tremulous, hyperreflexia, marked
diaphoresis, and incontinence of urine and feces. Abnor-
mal laboratory results included a white cell count of
12,500/mm*® with neutrophilia, creatine kinase (CPK)
1,203 TU/1 (normal < 195), serum glutamate transaminase
71 IU/1 (normal < 40). Chest x-ray, lumbar puncture and
computed tomographic (CT) brain scan were normal;
urine and blood cultures were sterile and there was no
demonstrable myoglobinuria. Since these clinical fea-
tures occurred following neuroleptic treatment, NMS was
diagnosed.

All medications were withdrawn and nasogastric
bromocriptine (7.5 mg/day) was started in addition to
cooling and rehydration. Bromocriptine dosage was in-
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creased to 20 mg and 40 mg during the second and third
day, respectively. Despite these medical interventions,
her condition deteriorated further and was complicated
by urinary tract infection and unexplained diarrhoea. In
view of her progressive catatonia and medical complica-
tions, electroconvulsive therapy (ECT) was administered
every other day under general anesthesia using thiopentone
and succinyl choline on the twenty-fourth hospital day.
After the first course of ECT, temperature went down to

373 ° C, blood pressure became stable (110/70-120/80
mmHg). There was gradual improvement in rigidity and
mutism, CPK levels dropped to normal by the fifth treat-
ment. After receiving six ECTs, she was afebrile, ambu-
latory and communicable; she was able to resumed oral
feeding. Bromocriptine was tapered off and there was no
recurrence of NMS.

Thioridazine (200 mg) was reinstituted on the
forty-sixth day in hospital in order to control her residual
psychotic symptoms. Her behaviour gradually improved
and she was discharged from the hospital on the sixtieth
day. She could go back to work and, at one-year follow
up she still appeared normal; she was taking thioridazine
(200 mg/day).

Discussion

There are many medications that could stop the
catatonic symptoms including intravenous diazepam™ and
oral lorazepam®as in this case. The possible mechanism
of the medications might be potentiation of the gamma-
amino butyric acid (GABA) system.”® The characteristic
features of NMS include the sudden development of
symptoms on the thirteenth day following neuroleptic
administration, which accounts for 66 % of cases®® of NMS.
Although the bromocriptine dosage could be increased to
60 mg,” her medical condition deteriorated further so
that ECT was introduced on the eleventh day of treating
NMS. This is the twentieth case report in the English-
langage literature concerning the successful use of ECT
in NMS.

There is limited knowledge about the use of
ECT in the treatment of NMS; in major reviews of NMS,
it is ignored as a potential therapy. In order to understand
the mechanism of the therapeutic action of ECT, it is
necessary to know the pathogenesis of NMS thoroughly.

All neuroleptics block dopamine receptors in the
central nervous system (CNS). Blockade of dopamine in
the preoptic anterior hypothalamus could result in dis-
ruption of core temperature regulation and fever.®
Blockade of striatal dopamine receptor is a well-known
cause of rigidity. Blockade in the thoracolumbar sympa-
thetic trunk could cause autonomic dysfunction.’”
Blockade of the mesocortical and mesolimbic pathway
could account for mental status changes.!'?
Neurotransmitters other than dopamine have been impli-
cated in the pathophysiology of NMS, particularly
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GABA"Y and serotonin.('?

Electroconvulsive therapy has been reported to
result in increased dopaminergic function in CNS,!¥
possibly via increased postsynaptic dopamine receptor
sensitivity'¥ or decreased presynaptic dopamine receptor
density."® ECT could produce a functional increase in
GABA ergic activity!'® so that imbalance in the dopamine-
GABA system, that is postulated in the pathogenesis of
NMS, would then be alleviated. There is some evidence
that ECT results in increased 5-hydroxytryptamine-2
(SHT,) receptor numbers;"'® therefore, it is fairly certain
that ECT produces increased serotonergic function which
could counteract the condition of serotonergic hypoactivity
in NMS.

In this case, ECT was introduced because of the
clinical deterioration which resulted from prolonged im-
mobility and high fever, and after conventional treatment
had failed to improve the condition. A dramatic reduction
of fever and stable blood pressure were observed after the
first ECT treatment. This clinical improvement occurred
in the same fashion as the previous case reports.(3> ' ECT
should be considered as an alternative treatment for NMS,
especially in cases of prolonged and refractory NMS.

Summary

A patient with schizophreniform disorder who
developed neuroleptic malignant syndrome on the thir-
teenth day of neuroleptic treatment is reported. Because
conventional treatment failed to improve her clinical
condition, electroconvulsive therapy was introduced: it
resulted in an excellent clinical response. The pathogenesis
of NMS and possible mechanism of ECT’s action are
discussed.
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