
Deep Brain Stimulation in
“On”-State Parkinson Hyperpyrexia

Parkinsonism hyperpyrexia syndrome (PHS) is a life-threatening condition seen in Parkinson disease (PD)
characterized by high fever, muscle rigidity, elevated creatine phosphokinase (CPK), autonomic instability,
and altered consciousness. Serious complications, such as rhabdomyolysis, renal failure, disseminated intra-

vascular coagulation, and infections, are common.1–3 Withdrawal from dopamine replacement therapy
(DRT), infection, injury, surgery, dehydration, and metabolic abnormalities can provoke PHS.4 Treat-
ment includes increasing the frequency of DRT and management of systemic complications. Mortality is
4% if treated and 16% if untreated.5,6 Among survivors, 30% have worsening of symptoms of parkinson-
ism and never return to their baseline.

CASE REPORT A 52-year-old woman with a 17-year history of PD was referred for deep brain stimulation
(DBS) surgery. She had bilateral tremor, rigidity, gait impairment, postural instability, motor fluctuations with
dyskinesias, and wearing off symptoms of limb dystonia and freezing. Medications included carbidopa/
levodopa (CD/LD) and amantadine. The Unified Parkinson’s Disease Rating Scale–motor subscore (UPDRS-III)
in a challenged “on” state was 27 (video 1 on the Neurology® Web site at www.neurology.org). Off medication
(�12 hours) she had such severe tremor and rigidity in the waiting area that a physician passing by sent her to
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the emergency room for presumed status epilepticus,
where she had a temperature of 37.8°C, diaphoresis,
tachycardia, hypertension, dehydration, leukocyto-
sis, and a CPK of 926 U/L. She improved after IV
hydration and taking her medication.

The family reported that the patient had been
having 2-hour episodes every evening for 5 years of
severe tremor, rigidity, and diaphoresis, and she felt
warm, without clear precipitating factors. The
tremor was so severe that the patient’s bed was “shak-
ing as in an earthquake,” and they could not bend
her stiff extremities.

One month later, the patient was admitted to the
intensive care unit with a fever of 40.5°C, tachycar-
dia, tachypnea, and autonomic instability. During
the subsequent 3 weeks, her systolic blood pressure
ranged from 230 to 80 mm Hg, requiring pressure
support at times. She experienced severe motor fluc-
tuations with instant changes from marked whole-
body dyskinesias to rigidity, tremor, diaphoresis, and
hyperpyrexia. These extreme states sometimes coex-
isted in different parts of her body (video 2). She had
recurrent episodes of rhabdomyolysis with maximum
CPK 16,380 U/L, demand cardiac and liver isch-
emia, aspiration pneumonia, severe autonomic insta-
bility, urinary tract infections, and a lacunar ischemic
stroke. The patient eventually responded to hourly
doses of CD/LD during her waking hours, amanta-
dine, pramipexole, bromocriptine, and intermittent
doses of dantrolene and clonazepam (figure). Feeding
through a gastrostomy tube (GT) was administered at
night only to eliminate the possibility of recurrence of
PHS due to enteric binding of LD.7,8 At one point the
patient expressed a desire to stop all medical care and
die. She was convinced to continue and subsequently
was discharged after 29 days of hospitalization, on
hourly doses of CD/LD per GT, causing constant dis-
abling dyskinesias. The evening episodes of tremor and
rigidity persisted. She remained dependent on the full-
time care of one daughter.

Bilateral subthalamic nucleus (STN) DBS im-
plantation with microelectrode recording was per-
formed on medication. CD/LD was administered
hourly per GT intraoperatively due to the concern of
triggering an episode of PHS if medication was with-
drawn. The patient was dyskinetic throughout the
procedure. However, intraoperative STN DBS re-
sulted in immediate resolution of dyskinesias (video

3), which returned when stimulation was stopped.
Due to this, the dual-channel pulse generator was
implanted at the same time, and was activated 5
hours later, in a monopolar mode, contact 1 nega-
tive, rate 185 Hz, pulse width 60 �s, amplitude 3.0
V bilaterally (video 4).

In the 54 months since, the patient has had no more
episodes of PHS or autonomic instability. The
UPDRS-III score improved to 9 (66%) and medica-
tions were gradually reduced by 77%. She gained 13 kg
of weight and became independent in activities of daily
living. Her daughter is now employed outside the
home.

DISCUSSION This patient almost died due to com-
plications of PHS and was susceptible to a recurrent
state of autonomic instability, hyperpyrexia, and rhab-
domyolysis. In light of this and her severe motor fluctu-
ations on medication, young age, and lack of cognitive
impairment, STN DBS was considered. The procedure
was performed on medication, despite total body dyski-
nesias, as it has been shown that subjects with PD may
develop PHS at or after STN DBS implantation with
acute medication withdrawal or reduction.9–11 Interest-
ingly, there was immediate resolution of dyskinesias in
the operating room, and with gradual withdrawal of
CD/LD, once the DBS was “on,” there has been no
recurrence in over 4 years.
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Parkinsonism Hyperpyrexia Syndrome

• High fever, muscle rigidity, elevated CPK, autonomic instability, altered
consciousness, and more serious complications

• May be provoked by several circumstances
• May respond to DBS
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