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ABSTRACT

Objective: Neuroleptic malignant syndrome ~NMS! is a life-threatening reaction to
neuroleptics. Several prospective studies have reported NMS occurrence rates ranging
from 0.07% to 2.2% of patients receiving neuroleptics. However, few occurrences of NMS
have been reported in cancer patients despite frequent complications of cancer and its
treatment by mental disorders managed with neuroleptic drugs. Exhaustion, dehydration,
and malnutrition are considered risk factors for NMS, and cancer patients represent a
high risk group for NMS.

Methods: We describe a patient with metastatic chondrosarcoma who had received
frequent neuroleptic injections prior to brain surgery and developed NMS in the intensive
care unit immediately after surgery. The patient showed delirium, hyperpyrexia,
tachycardia, diaphoresis, and extrapyramidal symptoms. After a diagnosis of NMS was
made, supportive care and careful monitoring were carried out, and the patient recovered
over an interval of 11 days.

Results and significance of the research: Clinical NMS studies have been conducted
mainly in psychiatric units, but NMS can occur wherever psychotropic drugs are
administered. NMS can be difficult to diagnose due to multiple complicating factors in
cancer treatment, but the diagnosis is highly important given the risk of death.
Recognition of prodromal NMS symptoms can facilitate actions to decrease morbidity and
mortality. It is suggested that special attention to cancer patients undergoing
psychopharmacologic treatment is required in clinical oncologic practice.
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INTRODUCTION

Neuroleptic malignant syndrome ~NMS!, a poten-
tially lethal adverse reaction to neuroleptic ad-
ministration, is characterized by hyperthermia,
extrapyramidal signs, altered consciousness, auto-

nomic dysfunction including f luctuation of blood
pressure, arrhythmia, dyspnea, diaphoresis, and
incontinence, elevated creatine phosphokinase in
serum, and leukocytosis ~Kawanishi, 2003!. Several
prospective studies have reported NMS occurrence
rates ranging from 0.07% to 2.2% of patients receiv-
ing neuroleptics, and mortality in NMS is esti-
mated to exceed 10%. In addition to neuroleptic
drugs, NMS also can be caused by antidepressants,
lithium carbonate, and other psychotropic agents.
Clinical NMS studies have been conducted mainly
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in psychiatric units, but occurrences in nonpsychi-
atric settings warrant consideration because NMS
can occur anywhere psychotropic drugs are admin-
istered ~Kawanishi, 2003!.

In this report we describe a patient with meta-
static chondrosarcoma who developed NMS. The
patient had received frequent injections of a neuro-
leptic to treat psychiatric symptoms such as anxi-
ety and agitation. NMS occurred in the intensive
care unit immediately after a craniotomy. To date,
only a few NMS occurrences have been reported in
cancer patients. Although cancer patients repre-
sent at a high risk for NMS, NMS can be difficult to
diagnose due to multiple complicating factors in
cancer treatment, and clinical oncologists’ unfamil-
iarity with NMS.

CASE PRESENTATION

A 42-year-old man with chondrosarcoma developed
metastases to the brain, lung, and bones. In April
2003 he was referred to the Kanagawa Prefecture
Cancer Center, where the brain metastasis was
treated by stereotactic radiosurgery using the
gamma knife. In June he was readmitted to the
hospital because of sudden onset of aphasia and
hemiparesis. Brain images disclosed growth of the
tumor, intratumoral hemorrhage, and edema. Cor-
ticosteroids were given to reduce edema. The pa-
tient showed severe anxiety, agitation, irritation,
and insomnia from hospital day 1, without abate-
ment of symptoms. Ten milligrams of haloperidol
were injected six times within 6 days after admis-
sion, and an additional 2.25 mg of haloperidol were
given daily beginning on day 5. On day 7 tachycar-
dia and diaphoresis were observed. On day 10 a
craniotomy was performed to remove the tumor,
attaining only incomplete removal. Immediately af-
ter surgery, psychiatric assessment was requested
because of psychomotor excitement evident in the
intensive care unit. The patient showed delirium,
hyperpyrexia, tachycardia, “lead pipe” rigidity,
tremor, dysarthria, and diaphoresis. Laboratory re-
sults included a high serum concentration of creat-
inine kinase ~1413 IU0l; normal, 38 to 174!. The
peripheral white blood cell count was 13,800 mm3

~normal, 3800 to 9800 mm3!. A diagnosis of NMS
was made according to the criteria of Pope et al.
~1986!. Supportive care including hydration and
careful monitoring was carried out, and the patient
recovered over an interval of 11 days.

DISCUSSION

Since neuroleptic malignant syndrome was pro-
posed as a clinical entity in the 1960s, various case

descriptions and clinical studies have been re-
ported from psychiatric and neurologic units. The
pathophysiologic mechanisms of NMS still are un-
clear, but the dopaminergic system is thought to be
pivotal in the etiology of NMS because all neuro-
leptics that can cause NMS act as antagonists at
dopamine receptors in the central nervous system.
Certain predisposing conditions such as dehydra-
tion, malnutrition, and exhaustion are risk factors
for development of NMS. Psychomotor agitation,
high or rapidly increasing neuroleptic doses, and
frequent use of neuroleptic injections are other risk
factors that tend to be interrelated ~Kawanishi,
2003!. Although minimizing risk factors could de-
crease NMS incidence to some extent, prediction
and prevention of NMS still are difficult. On the
other hand, a patient who has experienced NMS is
at high risk for recurrence if neuroleptics are re-
introduced. Thus, constitutional factors of NMS have
been a focus of attention, and pharmacogenetic stud-
ies have suggested a genetic background for NMS
occurrence ~Kawanishi, 2003; Kishida et al., 2004!.

Recent NMS cases reported from clinical set-
tings apart from psychiatric and neurologic units
underscore that NMS is possible wherever any
neuroleptic drug is administered ~Tenenbein, 1985;
Zohar et al., 1992; Bakri et al., 1992; Tanaka et al.,
1998; Russell et al., 2001; Onose et al., 2002!. As
diseases other than neuropsychiatric disorders could
act as triggers if they significantly worsened the
physical condition of the patient, individuals with
advanced cancer could be considered at high risk.
We recently reported development of NMS fol-
lowing neuroleptic treatment after bone marrow
transplantation for acute myeloid leukemia; pre-
transplantation irradiation, chemotherapy, and
graft-versus-host disease ~GVHD! had resulted in
both physical and mental stress ~Onose et al., 2002!.
NMS in cancer patients has been reported only
rarely despite frequent complications of cancer and
its treatment by mental disorders managed with
neuroleptic drugs. Tanaka et al. ~1998! reported
NMS occurrence complicating treatment of delir-
ium that followed surgery for soft palate cancer,
noting diagnostic difficulties arising from clinical
oncologists’ unfamiliarity with NMS and some-
times from the resemblance of NMS symptoms to
those related to cancer itself, as we experienced in
patients who underwent bone marrow transplanta-
tion ~Onose et al., 2002!.

We know of no previous reports of NMS occur-
rence in the intensive care unit on the day of sur-
gery. In our patient, cerebral dysfunction might
have triggered NMS after repeated haloperidol in-
jections. Patients with organic brain diseases typi-
cally are naive to neuroleptics. Although organic
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brain diseases themselves have been suggested as
risk factors of NMS, this issue has not been fully
assessed by a large-scale study ~Shalev & Munitz,
1986!. NMS and its prodromal symptoms also be-
come more difficult to diagnose when neurologic
symptoms from organic brain disease could mask
NMS symptoms. Prodromal symptoms in our case
were tachycardia and diaphoresis observed begin-
ning on day 7.

NMS probably is less rare overall than initially
thought, with incomplete forms being particularly
likely to be overlooked in nonpsychiatric settings.
Although NMS is potentially lethal, recognition of
prodromal NMS symptoms can permit action to
decrease morbidity and mortality. In clinical onco-
logic practice, patients undergoing psychopharma-
cologic treatment require vigilance against NMS.
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