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Sudden cerebral depression detected by bispectral index
monitoring in cryptococcal meningitis with elevated
near-fatal cerebrospinal fluid pressure
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Case: An increase in cerebrospinal fluid pressure (CSFP) is usually prominent in cryptococcal meningitis, which has a high mortality rate,
so aggressive management to control CSFP is crucial. In this case, a 40-year-old-man survived cryptococcal meningitis treated with con-
tinuous spinal drainage under bispectral index (BIS) monitoring. He unexpectedly showed hypertension, went into a coma, and even loss
his light reflexes due to CSFP elevation. His BIS values had abruptly dropped before developing these symptoms, but dramatically recov-
ered after lumbar puncture drainage, suggesting that BIS monitoring could reflect cerebral function changes due to CSFP alternations.

Outcome: Inducing continuous spinal drainage to control CSFP provided stable control of blood pressure and brain activity, which
was continuously monitored by BIS, enabling us to provide prompt treatment.

Conclusion: Cerebral depressions due to elevated CSFP may suddenly develop, so continuous spinal drainage is needed for pre-
venting catastrophic events. Bispectral index could be useful for detecting early changes from CSFP elevation in meningitis cases with
intracranial hypertension.
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INTRODUCTION

CEREBROSPINAL FLUID PRESSURE (CSFP) eleva-
tion is common in cases of cryptococcal meningitis and

is associated with high mortality.1 We describe a case of cryp-
tococcal meningitis with CSFP of >50 cmH2O, who showed
sudden depressions in cerebral function. We could control
CSFP with continuous spinal drainage and temperature man-
agement without complications. Furthermore, bispectral
index (BIS) monitoring well reflected changes in cerebral
activities and response to treatment.

CASE

A 40 -YEAR-OLD MAN WAS admitted to a regional
hospital due to suspected meningitis. He presented

with seizures and impaired consciousness, so was trans-
ferred to our university hospital.

On arriving, he had a disturbance of consciousness without
fever. Although a brain computed tomography scan did not
reveal remarkable changes, including hydrocephalus, the
patient had high CSFP of >50 cmH2O. A microscopic cere-
brospinal fluid (CSF) examination showed Cryptococcus neo-
formans. Amphotericin B 300 mg/day and flucytosine
5000 mg/day were given for fungal meningitis. Intermittent
lumbar punctures were scheduled to control the raised CSFP.

After the admission the patient’s consciousness gradually
declined to the critical level so as to obstruct airways with
high fever. Cerebrospinal fluid pressure still reached above
50 cmH2O and lumbar puncture drainage did not improve
his consciousness, so we carried out respiratory management
with tracheal intubation. We also considered encephalitis
and brain swelling due to the progression of C. neoformans.
The patient’s body temperature was reduced to normother-
mia with a surface cooling device against his fever elevation,
which might worsen cerebral injuries from infection, then
started neurological monitoring with BIS on day 2. Several
hours after inducing normothermia, his blood pressure
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suddenly increased (208/119 mmHg) and his light reflex
disappeared, so we started a barbiturate (thiamylal 750 lg/
kg/h) for the purpose of reducing CSFP, and decreased his
temperature to 34°C with continuous administration of neu-
romuscular blockade (NMB). After the intervention, blood
pressure became normal and stabilized, and light reflex was
regained. A brain computed tomography scan taken at the
time revealed no remarkable changes.

However, several hours after inducing mild hypother-
mia of 34°C, BIS values suddenly decreased to zero,
meaning an isoelectric electroencephalogram, which had
occurred approximately 15 minutes before blood pressure
elevated and light reflex was lost. We carried out an
urgent lumbar puncture and repeated CSF drainage as the
CSFP was still >50 cmH2O. After CSF drainage at a vol-
ume of 124 mL, BIS values gradually recovered. How-
ever, blood pressure profoundly dropped, which might
have been due to a rapid decrease in CSFP, so that we
stopped the drainage. After regaining blood pressure, we
reduced the target temperature further to 33°C for the
purpose of reducing CSFP (Fig. 1).

On day 3, we inserted a spinal drain tube for controlling
CSFP and preventing the risk of brain herniation during
intermittent lumbar punctures. While the continuous CSF
drainage was set at 10 cm H2O, BIS values and blood pres-
sures returned to normal range. After a very gradual

rewarming at 1°C/day and discontinuing treatment with the
barbiturate, the patient was stable and extubated on day 8.
Magnetic resonance imaging of the brain on day 9 depicted
T2 high-intensities at the bilateral basal ganglia, which
might be due to the cryptococcomas. However, with good
response to treatment, we removed the spinal drainage tube
on day 27 and 90 days after admission he could walk around
and was clinically asymptomatic.

DISCUSSION

AS SHOWN IN this report, CSFP elevation produced
not only systematic responses such as blood pressure

elevation and loss of light reflexes, but also cerebral depres-
sions. Furthermore, cryptococcal meningitis drove an abrupt
development of these responses due to markedly elevated
CSFP. The increase in CSFP is common in cryptococcal
meningitis. Although still poorly understood, the cause of
the raised CSFP is thought to be outflow obstruction by
mechanical blockage of the passage of CSF across arachnoid
villi. Furthermore, our patient had cerebral cryptococcoma
infiltration at the bilateral basal ganglia, so there was a possi-
bility that the encephalitis by cryptococcus caused the
increased CSFP.2 We speculate that this rapid exacerbation
of the symptoms by markedly elevated CSFP is one of the
causes of high mortality.

Fig. 1. Clinical course of a 40-year-old-man with cryptococcal meningitis and elevated near-fatal cerebrospinal fluid pressure (CSFP),

monitored by bispectral index (BIS). On day 2, soon after administration of neuromuscular blockade, BIS electromyography (EMG) val-

ues sharply decreased to approximately 30, which means “zero levels” of electromyography signals. BIS values suddenly decreased

to zero, which occurred before blood pressure (BP) rose, suggesting that BIS can show an earlier change in brain activity in response

to CSFP elevation. We carried out an urgent therapeutic lumbar puncture and drainage, but the opening pressure was still

>50 cmH2O. During CSF drainage at the volume of 124 mL, BIS values gradually recovered. Due to possible response to rapid

decrease in CSFP, BP dropped profoundly and we stopped the drainage. After regaining BP, we lowered the body temperature further

to 33°C for the purpose of controlling CSFP. SR, suppression ratio.
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An increase in CSFP is associated with high mortality, so
aggressive management for controlling CSFP is strongly
recommended in the treatment guidelines of 2010 issued by
the Infectious Diseases Society of America.1 In the current
case, initial CSFP was very high, so that frequent lumbar
punctures were required, and the signs of CSFP elevation
developed suddenly. According to the guidelines,1 CSFP
elevation should be managed with ventricular or continuous
spinal drainage. Some reports have shown the efficacy and
safety of continuous spinal drainage for severely raised
CSFP3,4 and this technique could be induced at the bedside,
so we selected continuous drainage instead of ventricular. It
was very effective for controlling markedly increased CSFP
without complications (Fig. 1). However, CSFP in this case
caused abrupt depressions in cerebral function, which might
be very difficult to safely control with spinal drainage. So, a
better option might be ventricular drainage that could control
CSFP without a risk of brain herniation and be a direct mon-
itor of intracranial pressure. Further studies are needed to
define appropriate methods of drainage for controlling CSFP
during severe meningitis.

In this case, BIS values dropped drastically before exacer-
bation of the symptoms by elevated CSFP. Furthermore,
BIS values dramatically recovered during the lumbar punc-
ture, suggesting that BIS monitoring could reflect changes in
cerebral function due to alternations of the CSFP (Fig. 1).
Bispectral index is a monitoring method for cortical electri-
cal activity, and is often used to determine the depth of anes-
thesia.5 Some reports have suggested that BIS values are
correlated with outcomes of patients with coma under the
usage of a muscle relaxant.6–8 We could not measure abso-
lute values of CSFP, so we could not assess changes in
CSFP when BIS values dropped or the symptoms caused by
elevated CSFP appeared. But the abrupt exacerbation of BIS
values and the rapid recovery after CSF drainage indicated
that further CSFP elevation was a cause of the sudden
depression in cerebral function. Although BIS has several
limitations in the interpretation of data, it could be a useful
monitor for changing CSFP under anesthesia with neuro-
muscular blockade.
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