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Introduction
Cryptococcal meningitis is the most common cause fungal men-

ingitis worldwide. Clinically, it is characterized by meningismus, fe-
ver, focal neurologic deficits, and headaches caused by a widespread 
inflammation of the meninges [1]. The effects of the aforementioned 
cause the common sequella of cryptococcal meningitis: elevated intra-
cranial pressure (ICP), communicating hydrocephalus, and cognitive 
deficits. However, the widespread meningeal inflammation can also cause 
meningovascular compromise leading to vasculitis and vasculopathy, 
which ultimately leads to cerebral ischemia and stroke. Cerebral ischemia 
caused by vasospasm is a well-recognized complication of subarachnoid 
hemorrhage and its regular surveillance is the standard of care in patients 
with subarachnoid hemorrhage, however, vasospasm is grossly under-rec-
ognized and understood in the context of meningitis.

Case
A 28-year-old immunocompetent male diagnosed with Cryptococ-

cal meningitis, treated with one month of amphotericin B, flucytosine, 
and serial lumbar punctures, presented with lethargy and persistent 
dysmetria and dysarthria. CSF examination showed clearance of the 
Cryptococcus fungus but ICP remained high; therefore, an external 
lumbar drain was placed. After an initial two-day improvement, the 
patient became lethargic and had alternating episodes of hemiplegia, 
which progressed to a comatose state and bilateral extensor posturing. 
Continuous EEG monitoring showed diffuse slowing and no seizure 
activity. An extra-ventricular drain (EVD) was placed for ventricular 
drainage and intracranial pressure (ICP) monitoring; however, pres-
sures consistently remained less than 20 mm H2O. MRI brain revealed 
bilateral cerebellar ischemia and leptomeningeal enhancement. Diffuse 
vascular spasm was suspected on computed tomography angiography 
(CTA). This finding prompted an unsuccessful attempt at angiographic 
spasmolysis of the bilateral ICAs using intra-arterial verapamil. Initial 
transcranial doppler (TCD) showed severe right (186 cm/s) and left 
(220 cm/s) middle cerebral artery (MCA) vasospasm. High-dose meth-
ylprednisolone and IVT (Intraventricular/intrathecal) nicardipine 4 
mg/2 mL every 8 hours were initiated. One hour following IVT nicar-
dipine administration, the MCA velocities improved on the right (110 
cm/s) and left (83 cm/s). Over the next several days, the patient showed 
marked improvement, He was extubated, communicative, and tolerat-
ed a regular diet. A total of 12 doses of nicardipine were administered. 
A follow up CTA showed no signs of vasospasm. The patient was dis-
charged to a rehabilitation facility on oral antifungals and nimodipine 
(Figures 1-6).
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Abstract
Basilar meningovasculitis causing diffuse vasospasm is an under recognized complication of CNS cryptococcal 

infection. We report the case of cryptococcal meningitis causing severe vasospasm and its successful treatment with 
intraventricular (IVT) nicardipine.

Discussion
Cryptococcal meningitis is a common fungal infection that has 

significant neurologic morbidity, most commonly from increased ICP 
[1]. This case highlights the importance of recognizing cerebrovascular 
complications in meningitis and its possible treatment. The incidence 
of cerebrovascular complications of bacterial meningitis is estimated 
to be approximately 15% (this study was done in the pre-MRI era, 
and the true incidence is probably much higher) and the incidence of 
cerebrovascular complications from fungal meningitis is unknown [2]. 
The pathophysiology of cerebral ischemia and stroke in meningitis is 
unknown, however, proposed mechanisms include – vascular inflam-
mation and with a humoral response causing infarcts [3] perivascular 
inflammation causing vasculitis, or reversible vasospasm [2].

 
Figure 1: CT Angiogram showing decreased blood flow globally from bilateral 
ICA vasospasm.
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Although there are numerous reports of stroke in the setting of 
meningitis, there were only three reported cases of cerebral vasospasm 
induced by meningitis in the literature; one due to cocciodiomyco-
sis and the other two by staphylococcus aureus [2,4,5]. Fortunately, 
the authors reported that all three cases were successfully treated by 

 
Figure 2: Follow up CT Angiogram showing increased blood flow 2 days after 
beginning scheduled IVT nicardipine therapy.

 
Figure 3: Right MCA 220 cm/s. Post-IA verapamil, before treatment with IVT 
nicardipine.

 
Figure 4: Left MCA 186 cm/s. Post-IA verapamil, before treatment with IVT 
nicardipine.

 
Figure 5: Right MCA 110 cm/s. 1 hour post-treatment with IVT nicardipine.

 
Figure 6: Left MCA 83 cm/s. 1 hour post-treatment with IVT nicardipine.

a combination of transluminal angioplasty, intra-arterial vasodilator 
therapy, or other endovascular techniques [4,6,7]. Our endovascular 
neurosurgeons considered transluminal angioplasty; however, it was 
deemed too unsafe due to concerns of blood vessel friability and the 
caliber of the vessels. Therefore, as our patient was rapidly deteriorating 
and did not respond to our arterial vasodilator therapy - intra-arterial 
verapamil - we sought other means of treatment. 

A previous case series had established the safety for using IVT ni-
cardipine therapy in refractory vasospasm in patients with aneurysmal 
subarachnoid hemorrhage [8]; therefore, we extrapolated these study 
findings to our patient with refractory vasospasm secondary to crypto-
coccal meningitis. With informed consent from the family, the proce-
dure was done as follows: 10 mL of CSF was removed via the proximal 
port of the ventriculostomy and replaced with 4 mg/2 mL of nicardip-
ine followed by 8 ml of sterile saline, the proximal port was clamped 
for 1 hour, after which it was opened to the baseline drainage level. The 
patient tolerated the treatment with no side effects. We were fortunate 
to have success with IVT nicardipine as salvage therapy for refractory 
vasospasm as demonstrated by the rapid improvement in TCD veloci-
ties within 1 hour of drug administration and sustained improvement 
over subsequent days.
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Cerebral vasospasm may contribute to the occurrence of stroke in 
patients with meningitis and may be more common than initially per-
ceived. It may be prudent to periodically evaluate the cerebral vascula-
ture of patients with meningitis accompanied by a fluctuating or poor 
neurologic examination with TCD or cerebral angiograms. Endovas-
cular and intrathecal therapies may be safe and beneficial for these pa-
tients and IVT nicardipine can be considered as an option for the treat-
ment of refractory vasospasm regardless of the underlying etiology.
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