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ABSTRACT: Background: Neuroleptic Malignant Syndrome (NMS) is an adverse reaction to
dopamine receptor antagonists, characterised by hyperpyrexia, extrapyramidal rigidity and impaired
autonomic function. It might result from central dopamine receptor blockade that causes severe muscle
contraction. Method: Case Study. Results: High dose intravenous therapy with the anticholinergic
drug, procyclidine hydrochloride, temporarily diminished the muscle rigidity and reversed most of the
autonomic features in a patient with NMS occurring after a single intramuscular dose of the dopamine
antagonist metoclopramide. Paradoxically, however, the heart rate decreased and bowel movements
increased with this atropine-like drug. Conclusion: Since the degree of tachypnoea, tachycardia,
and bowel hypotonia closely paralleled the severity of the muscle rigidity, it is suggested that these
autonomic features of NMS result from sustained muscle contraction rather than a direct effect of neuro-
leptic drugs on the central nervous system.

RESUME: Réponse neurovégétative paradoxale i la procyclidine dans le syndrome malin des neurolep-
tiques. Introduction: Le syndrome malin des neuroleptiques (SMN) est une réaction indésirable aux antagonistes
des récepteurs dopaminergiques caractérisée par une hyperthermie, une rigidité extrapyramidale et une dysfonction
neurovégétative. Ce syndrome peut résulter d’un blocage des récepteurs dopaminergiques causant des contractions
musculaires graves. Méthodes: 11 s’agit d’une étude de cas. Résultats: Le chlorhydrate de procyclidine, un anti-
cholinergique administré & haute dose par voie intraveineuse, a diminué temporairement la rigidité musculaire et a
corrigé la plupart des manifestations neurovégétatives chez un patient présentant le SMN a la suite d’une seule
injection intramusculaire d’un agoniste de la dopamine. Paradoxalement, le rythme cardiaque a ralenti et le
péristaltisme intestinal a augmenté. Conclusions: Comme le degré de tachypnée, de tachycardie et d’hypotonie
intestinale étaient en paraligle étroit avec la sévérité de la rigidité musculaire, nous suggérons que ces manifesta-
tions neurovégétatives du SMN résultent de la contraction musculaire soutenue plutdt que d’un effet direct des sub-
stances neuroleptiques sur le systéme nerveux central.
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The neuroleptic malignant syndrome (NMS) is a rare serious CASE REPORT
adverse reaction to central dopamine receptor antagonists, char-
acterised by hyperpyrexia, severe extrapyramidal rigidity and

autonomic dysfunction.'

A 50-year-old man was admitted to a surgical ward for a right
inguinal hernia repair. He suffered from hypertension and his blood
pressure was well controlled with bendrofluazide 5 mg daily, labetalol
400 mg twice daily and nifedipine 10 mg three times daily. 10 days

It has been suggested that this syndrome occurs as a result of
massive central dopamine receptor blockade with consequent
severe muscle contraction. Hyperpyrexia is thought to occur
because of increased muscle heat production together with inef-
fective heat dissipation. However, whether the autonomic fea-
tures are due to the direct action of neuroleptics on the central
nervous system, or if they are the result of the muscle rigidity
and body overheating remains unclear. '

This is a report of a case of NMS caused by a single dose of
metoclopramide. Although anti-cholinergic drugs do not
appear to be effective in the treatment of this condition, 23
muscle rigidity decreased significantly after the administration
of intravenous procyclidine. Furthermore the change in the
autonomic features appeared to closely parallel the change in
muscle tone.
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post-operatively, a local wound infection was drained. Before the proce-
dure, he received 100 mg of pethidine (demerol) and 10 mg of metoclo-
pramide intramuscularly. He was also started on intravenous
erythromycin, gentamicin and metronidazole as he was allergic to peni-
cillin. He was noted to be afebrile. Immediately after the procedure the
abdomen was soft and bowel sounds were present.

Twenty-four hours later his blood pressure was 80/60 mm. His anti-
hypertensive medication was stopped and blood cultures were repeated.
Over the next 12 hours he became extremely rigid with a fine tremor.
His body temperature was 38.5 C and he was unable to communicate.
As he was unable to swallow, intravenous fluids were started. He was
incontinent of urine and urinary catheter was inserted. In his abdomen
only rare hypokinetic bowel sounds were present.
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His general condition progressively deteriorated. 48 hours after the
procedure he had an irregular respiratory rate of 40 - 60/minute. His
blood pressure was 130/80 mmHg and his heart rate was constantly
above 140/minute. His white cell count was 22,000/mm?® and creatinine
phosphokinase was 428 unit/l (Normal < 100). A CT scan of the brain
was unremarkable. Tachypnoeic hypoventilation was present. Arterial
pO, was 85 mmHg on 40% oxygen. Blood cultures were sterile.

He was transferred to an intensive care unit. Although he was given
continuous oxygen, mechanical ventilation was not resorted to. 10 mg
of procylidine hydrochloride was given intravenously. Within five min-
utes his pulse rate was 100/minute, the respiratory rate became
20/minute and regular. His muscle rigidity diminished considerably and
the bowel sounds were noted to be brisk and frequent. Although the
patient responded to his name by nodding his head he remained mute.

This effect was short lived and within 15 minutes of the administra-
tion of procyclidine the heart and respiratory rate returned to their previ-
ous levels. Muscle rigidity was again extreme and bowel sounds
infrequent and hypokinetic. Procyclidine 10 mg was given three more
times at half hourly intervals and the same cycle of events repeated itself.

A nasogastric tube was inserted and he was treated with 220 mg L
dopa every six hours. He improved rapidly and was clinically stable
within the next 48 hours. He was then fully conscious and afebrile.
Pulse rate was 80/minute, blood pressure 130/80. Muscle rigidity was
still present but to a much lesser degree. His muscle tone gradually
returned to normal over the next four days.

DISCUSSION

This patient developed hyperthermia, severe extrapyramidal
rigidity and autonomic dysfunction after intramuscular metoclo-
pramide thereby fulfilling Pope’s criteria for the diagnosis of
NMS.4

A number of cases of NMS after a single dose of metoclo-
pramide, occurring in a non-psychiatric patients have been report-
ed in the literature.>'* The interesting observation in this case was
the prompt response to the anti-cholinergic drug procyclidine.
Furthermore, this anti-muscarinic drug caused a decrease in heart
rate and an increase in bowel activity, the opposite of its expected
effects when delivered intravenously in high dosage.

NMS is thought to develop with massive central dopaminer-
gic blockade, most commonly with drugs such as chlorpro-
mazine and haloperidol.'S As metoclopramide is only a weak
central dopamine antagonist it would appear that NMS will arise
only in patients with an idiosyncratic central dopamine hyper-
sensitivity to this drug.

Anti-cholinergic drugs such as procyclidine, rapidly reverse
acute dystonic reactions resulting from metoclopramide
administration.'® On the other hand anti-cholinergics do not
appear to be of any benefit in cases of NMS.23!7 In this case
intravenous procyclidine caused an immediate reduction in the
degree of muscle rigidity. This effect was partial and short-
lived. Dowling et al.'® have reported a similar rapid reversal of
NMS caused by haloperidol with 4 mg of intramuscular benz-
tropine given within 12 hours of onset. It is possible that just
as there is an individual susceptibility to neuroleptics, there
could also be individual susceptibility for a good response to
anticholinergics in NMS.

Even though NMS is characterised by central dopamine
depletion,'? peripheral hyperadrenergism has been document-
€d.?® This increased sypathomimetic activity commonly results
in tachycardia and reduced bowel movements.

It is unclear whether tachycardia and bowel hypotonia occur
due to a direct cffect of the neuroleptic on central autonomic
centres or as a consequence of this hyperadrenergic state caused
by the severe muscle rigidity and hyperthermia.
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As the decrease in heart rate and the increase in bowel
sounds paralleled the decrease in muscle rigidity in this case, the
second explanation is more likely. This would also explain the
paradoxical response of the heart and bowel to anti-cholinergic
drugs. Their central effect in decreasing muscle rigidity reduced
muscle metabolic demands. Furthermore the decrease in the res-
piratory rate and increasing lung tidal volume could have
improved blood oxygenation. Consequently these two factors
probably reduced the intensity of the hyperadrenergic state. This
would explain why the direct peripheral autonomic anti-cholin-
ergic effects of the drug were completely outweighed.

Tachypnoea in NMS is thought to be due to decreased chest
expansion due to chest wall muscle rigidity."” This would
explain why the sudden decrease of the generalised rigidity was
accompanied by a decrease in respiratory rate and vice versa.

May et al.?! documented a clear paratlel between the degree
of muscle rigidity as measured by the daily oxygen consumption
and the body temperature, respiratory rate, and heart rate. This
led the authors to hypothesize that “the basis of the increased
thermogenesis and hypermetabolic state was the tonic muscle
contraction”. Indeed NMS can be compared to a weight lifter at
the moment of maximum effort with maximum muscle isomet-
ric contraction.
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