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Case Report

Neuroleptic Malignant Syndrome (NM S)
: A Rare Occurrencein Traumatic Brain Injury

Khanzode S S, Giri P J?

ABSTRACT

Neuroleptic malignant syndrome (NMS) isarare, but potentially lethal emergency if undiagnosed. It isusually seen
in patients with psychiatry illness who are on antipsychotics medicines. NM Sin traumatic brain injury is even more

cryptic.

We present the case of ayoung male with ahistory of road traffic accident with diffuse axonal injury who eventually
developed NM S after he received 15mg of haloperidol in divided doses over 24hours. A high index of suspicionis
requiredto diagnose NM Sintraumatic braininjury patients.

I ntroduction :

Neuroleptic malignant syndrome (NMYS) is a rare,
but potentially lethal emergency if undiagnosed. Itis
usually seen in patients with psychiatry illness who
are on antipsychatics medicines. NM S in traumatic
brain injury is even more cryptic. Fifty percent of
traumatic brain injury patients have post traumatic
agitation and emotional disorders. Haloperidol is
most preferred drug in post-traumatic agitation.
Haloperidol is incidentally the most common drug
that can cause NMS. It isdifficult to diagnose NM S
in patients with traumatic brain injury as signs and
symptoms can be overlapping with the native brain
injury.

We present the case of ayoung malewith ahistory of
road traffic accident with diffuse axonal injury who
eventually developed NMS after he received 15mg
of haloperidol in divided doses over 24hours. He
was successfully treated with dantrolene sodium,
bromocriptine, aggressive hydration and ventilatory
support. The patient responded well to treatment and
was eventualy discharged. A high index of
suspicionisrequired to diagnose NM S in traumatic
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brain injury patients. Clinical signs like high grade
fever, rigidity, deranged renal functionsand elevated
serum Creatinine Phosphokinase (CPK) levels are
al cluestodiagnosis.

Case:

18 year old male involved in aroad traffic accident
was admitted to the hospital Intensive Care Unit
(ICU) with history of altered sensorium,
convulsions and vomiting. On examination, he was
hemodynamically stable, Glasgow Coma Scale
score was 8/15, pupils were bilaterally equal and
reacting to light. No cervical spine injury was
detected. CT scan brain was suggestive of diffuse
axonal injury and mild cerebral edema.
Neurosurgical opinion was sought and conservative
trestment was planned. There were no long bone
injuries and other systems were also within normal
limits. Laboratory investigations were normal
except mild leukocytosis. The patient was managed
conservatively with anti-edema measures,
anticonvulsants, antibiotics and supportive care.
Patient was intubated as patient was drowsy due to
traumatic braininjury.

On the second day of admission, patient was
hemodynamically stable, but extremely irritable. In
view of persistent irritability, the patient received
15mg of haloperidol over 24 hours. Haloperidol is
the preferred drug in post-traumatic agitation as
thereisminimal effect on respiration and conscious
level." 24 hours later (day 3 of admission), patient
developed hectic spikes of fever, became
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tachycardic, tachypnoeic with |abileblood pressure.
Patient's GCS score dropped to 3/15 and he
developed rigidity in al four limbs. There was no
obvious source of infection. Laboratory
investigations revealed leukocytosis (total
leukocyte count  29,200/ccm) and rena functions
were deranged (blood urea-80, serum creatinine
2.3mg/dl). Arterial blood gas report revea ed severe
metabolic acidosis, but lactates were normal.
Subsequent MRI did not reveal any increasein mass
effect or hydrocephalus. Serum CPK levels were
very high (CPK- 50,230U/L). Figure 1 depicts the
seria CPK levels in the patient. Infective work up
wasnegative. All culturesweresterile.

Diagnosis of Neuroleptic malignant syndrome
(NMS) was established. Haloperidol was promptly
stopped and respiratory support in the form of
mechanical ventilation was initiated. Aggressive
fluid resuscitation, aggressive pharmacological and
surface cooling measures were adopted. Patient was
treated with dantrolene sodium 3mg/kg and
bromocriptine 2.5mg thrice daily through
nasogastric tube. Heresponded well to the treatment
and hisfever started settling down after 72 hours of
treatment. Renal parameters improved with
aggressive hydration. By fifteenth day of admission,
muscle tone improved significantly, sensorium was
better and the patient was weaned off successfully
from the ventilator. Dantrolene sodium and
bromacriptine were tapered and stopped by twenty
first day. He was subsequently shifted to ward and
discharged after decannulation of tracheostomy
tube.

Discussion:

Neuroleptic malignant syndrome (NMYS), first
described nearly five decades ago, is an
idiosyncratic, life-threatening complication of
treatment with antipsychotic drugs that is
characterized by fever, severe muscle rigidity,
autonomic dysfunction and mental status changes’.
Incidence of post traumatic agitationisquitehighin
patients with traumatic brain injury (TBI). Almost
fifty percent of TBI patients suffer from emotional
disorders and irritability’. Haloperidol is the
preferred antipsychotic in these settings owing to

minimal effect on respiration and sensorium'.
Incidentally, haloperidol is also the most common
drugcausingNMS.

Dopamine is essential neurotransmitter in
maintaining autonomic cardiovascular stability and
regul ating hypothalamic thermostat. It also playsan
important role in maintaining the conscious level,
and normal muscle tone. Antipsychotic-induced
dopamine blockade playsapivotal triggeringrolein
NMS'. In addition, traumatic brain injury patients
have diffuse axonal injury which further leads to
decreased dopamine neurotransmission. This
combined effect leads to hypodopaminergic state
and causessignsand symptomsof NM S,

It is difficult to diagnose NMS in patients with
traumatic braininjury as signsand symptoms can be
overlappingwiththenativebraininjury. CPK levels,
leukocytosis can be associated with blunt trauma.
Hence careful review of drug history, negative
infective work up and exclusion of worsening brain
injury are needed to diagnose NMS in head injury
patients.

Clinical features of NMS are described in the table
below (Table 1). The presence of all three mgjor, or
two major and four minor, manifestationsindicatesa
high probability of the presence of neuroleptic
malignant syndrome, if supported by clinica
history.’

Treatment of NM S begins with prompt stoppage of
neuroleptic agent. Aggressive hydration,
temperature control and correction of electrolytes
are the mainstay of treatment. In Caroff's review of
Sixty cases, supportivetherapy wasthe predominant
treatment modality’. Dantrolene sodium is a direct
skeletal muscle relaxant, typical daily doseis1to 3
mg per kg per day intravenous and the maximum
doseis 10 mg per kg per day. Its action starts within
minutes of administration and causes reduction in
rigidity and heat production. It is commonly given
for ten days. Its dose should be tapered before
stopping. Bromocriptine is a dopamine agonist, it
restores the lost dopaminergic tone. To start with, it
isgiveninthedose of 2.5 mgevery six to eight hours
orally or through nasogastric tube and can betitrated
to a maximum dose of 40 mg per day. It should be
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continued for 10 days after the control of NMS and
should be tapered before stopping®. Other drugslike
amantadine and clonidine have also been tried.
Treatment of complications like renal failure might
warrant renal replacement therapy.
Electroconvulsive therapy (ECT) is required in
NMS patients with catatonia, patients not
responding tothemedical therapy”.

The main reason being difficulty in diagnosis as
clinical featuresoverlapwith TBI. Inacase serieson
NMS, nine cases of are reported with use of
haloperidol in the traumatic brain injury patients'
Younger patients are at higher risk for the
development of NMS and it is twice more common
inmales. Thereported incidence of NM Swith use of
haloperidol isranging from0.02t0 12.2%".

Conclusion:

Diagnosis of NMS in TBI patients is difficult as
signs and symptoms may overlap with native brain
injury. NM S should be suspected if there is history
of use of haloperidol for post traumatic agitation,
following which there is development of fever,
rigidity, worsening level of consciousness and very
high CPK levels. At the sametime, it isimportant to
rule out sepsis and neuroimaging should be done to
rule out any new lesionsor worsening of initial brain
injury. NMS is a potentialy life threatening
emergency. Early recognition and aggressive
supportive treatment along with specific
medications leads to better outcome and decreased
mortality. As haloperidol is the most widely used
medication for post traumatic agitation,
neurosurgeons and intensivists should be aware of
NMS.
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Table 1

Category | Manifestations

Major Fever, rigidity, elevated creatine
phosphokinase concentration

Minor Tachycardia, abnormal arterial

pressure, tachypnoea, altered
consciousness, diaphoresis,
leucocytosis

Figurel: Changesin serial CPK levels
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