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Section 1
A 71-year-old man presented to the hospital with low-grade fevers and a headache. Over the
course of 2 weeks, he had developed urinary incontinence and worsening blurry vision. The
patient had a history of heavy alcohol use but stopped drinking 1 month prior to presentation.
The patient was not known to be immunocompromised.

In the emergency department, vitals were remarkable for a fever of 102.4°F. Basic laboratory
studies at that time were within normal limits. Head CT and brain MRI were notable for mild
hydrocephalus (figure 1, A–E). A lumbar puncture was performed with opening pressure of 37

Figure 1 CT and MRI scan on admission to hospital

(A) CT scan of head on initial admission to hospital shows mild hydrocephalus. (B) Diffusion-weighted imaging, (C)
apparent diffusion coefficient, (D) fluid-attenuated inversion recovery, and (E) T1 sequence of patient prior to
decline in mental status.
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cm H2O and CSF studies revealed glucose of 13 mg/dL,
protein of 152 mg/dL, and white blood cell count of 209
cells/mm3 (4.8% neutrophils and 95.2% lymphocytes). CSF
Cryptococcus antibody was present at a titer of 1:1,024 and
CSF culture later revealed Cryptococcus neoformans. HIV titers
were negative. Treatment with serial lumbar punctures and
antifungals amphotericin and flucytosine was initiated.

The patient clinically improved with antifungal treatment and
serial lumbar punctures, but 10 days later suddenly became
somnolent. He could be awakened by noxious stimuli but would
fall asleep immediately after external stimuli was withdrawn.

When awake, he was oriented to self and able to follow simple
commands, but intermittently disoriented to time and place and
lacked insight about his hospitalization. The patient had intact
vertical and horizontal occulocephalics, but absent vertical op-
tokinetic nystagmus. Other parts of the neurologic examination
were unremarkable. Gait could not be evaluated.

Questions for consideration:
1. What could be the cause of this patient’s new lethargy,

despite antifungal treatment?
2. What new or repeat testing would you consider to

evaluate the patient’s new symptoms?

GO TO SECTION 2
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Section 2
Some plausible differential diagnoses include the following:

Elevated intracranial pressure (ICP)
Cryptococcus can commonly cause obstruction of the CSF
outflow with elevated ICP, which is typically defined as
>20 mm Hg.1 Symptoms of increased ICP include headache,
nausea, vision changes, and decreased alertness. This is best
evaluated and treated with a lumbar puncture.

Seizures
Seizures can be caused by any inflammatory or infectious process
involving the neurocortex including cryptococcal CNS infec-
tions. Nonconvulsive seizures can cause lethargy and confusion
such as exhibited by our patient, without any clinically apparent
motor manifestations. Seizures would not explain his absent
vertical optokinetic nystagmus. Nonconvulsive seizures can be
evaluated with the use of prolonged video-EEG (vEEG).

Cryptococcomas
Cryptococcomas are mass lesions caused by Cryptococcus
infections. Cryptococcomas are more common in patients
with Cryptococcus gattii than in patients with C neoformans

infections.2 Symptoms of cryptococcomas depend on their
location, but can disrupt CSF flow and cause increased ICPwith
subsequent decreased alertness. Patients with cryptococcomas
require prolonged treatment with antifungals but generally have
a good prognosis.3 This is best evaluated with MRI. Crypto-
coccomas are hyperintense in fluid-attenuated inversion re-
covery (FLAIR) and have variable contrast enhancement.4

Ischemic vascular disease
Given the patient’s sudden onset of symptoms, ischemic
strokes, hemorrhagic strokes, and vasculitis are in the dif-
ferential. Lesions in the brainstem or bilateral thalamus can
impair the reticular activating system (RAS) and cause symp-
toms of decreased alertness as well as cranial nerve palsies.5

This is best evaluated with MRI. We would expect to see
restricted diffusion in diffusion-weighted imaging (DWI)
and apparent diffusion coefficient (ADC) along with variable
FLAIR hyperintensity if the stroke is acute/subacute. We
would expect minimal or no contrast enhancement.

Wernicke encephalopathy
The differential for this patient with history of alcohol use
disorder also includes Wernicke encephalopathy, due to

Figure 2 CT and MRI scan 10 days after treatment for cryptococcal meningitis

(A) CT scan of the head 10 days after being admitted to hospital for treatment of cryptococcal meningitis. Arrows indicate hypodense bilateral thalamic
lesions. (B) Diffusion-weighted imaging shows bilateral thalamic hyperintensities indicative of restricted diffusion. These areas appear hypointense in (C)
apparent diffusion coefficient imaging, indicative of acute ischemia. They also appear hyperintense in (D) fluid-attenuated inversion recovery, but do not
enhance in (E) postcontrast T1-weighted imaging.
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thiamine deficiency. The clinical manifestations of Wernicke
encephalopathy include confusion, ataxia, and ophthalmoplegia.
This is best evaluated with MRI, a serum thiamine level, and
empiric thiamine repletion. We would typically see symmetric
increased signal intensity on FLAIR of the dorsomedial thala-
mus, mammillary bodies, tectal plate, and periaqueductal area.
These lesions classically show restricted diffusion in DWI/ADC
and can have contrast enhancement, especially in the mam-
millary bodies.6

Repeat lumbar puncture was performed andCSF results showed
an opening pressure of 10 cm H2O, glucose of 32 mg/dL,
protein of 99.3 mg/dL, white blood cell count of 38 cells/mm3

(13%neutrophils and 87% lymphocytes), and cryptococcus titer
of 1:2,560. A prolonged vEEG was performed, which showed
generalized slowing but no seizure or epileptiform activity.

These results ruled out the possibility of increased in-
tracranial pressure and markedly decreased the concern for
seizures.

A CT scan was performed and showed hypodensities in the
bilateral thalamus that were not present on the prior CT scan
(figure 2A). The new findings on the CT scan narrow the
differential to cryptococcomas, ischemia, or an inflammatory
process such as Wernicke encephalopathy. To distinguish
between these conditions, a brain MRI with and without
contrast was obtained (figure 2, B–E).

Questions for consideration:
1. How would you interpret the MRI results?
2. What is the most likely cause of the patient’s symptoms?
3. What is the next step in treatment or diagnosis?
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Section 3
The MRI showed areas of restricted diffusion in the bilateral
thalamus on DWI with a correlate in ADC imaging. These
thalamic lesions also appeared hyperintense on FLAIR im-
aging but did not enhance with contrast. Overall, the MRI
findings and the patient’s abrupt onset of clinical symptoms
are most consistent with ischemia of the bilateral thalami,
which can be due to mechanical obstruction or inflammation.
Although these findings could also be consistent with Wer-
nicke encephalopathy, this condition typically involves
contrast-enhancing lesions with imaging abnormalities that
are not limited exclusively to the thalamus.

For bilateral thalamic strokes to occur from embolic or
thrombotic causes, 2 separate interpeduncular branches from
the posterior cerebral artery feeding to the thalamus would
need to become hypoxic in close temporal proximity. A more
likely cause of mechanical obstruction is that the patient has an
obstructed artery of Percheron, a normal vascular variant where
a single vessel from the posterior cerebral artery supplies both
thalami, whichmay ormay not be visualized on vessel imaging.7

Inflammatory causes of ischemic vascular disease, such as vas-
culitis, have also been associated with Cryptococcus.8 Regardless
of the specific mechanism, bilateral thalamic strokes are notable
for causing lethargy, anhedonia, and sleep difficulties and can
explain the patient’s symptoms.5,9

The patient remained in the hospital and underwent a stroke
evaluation with an echocardiogram, telemetry monitoring,
and CT angiogram of the head and neck vessels; all results
were unremarkable. There was low concern for vasculitis due
to no evidence of segmental vessel narrowing on vessel im-
aging and low inflammatory markers (erythrocyte sedimen-
tation rate and C-reactive protein). Given the continued
concern for Wernicke encephalopathy, a thiamine level was
obtained and found to be low at <7, so the patient received
treatment with high doses of IV thiamine and folic acid. Other
metabolic laboratory studies were within normal limits. For
the cryptococcal meningitis, the patient continued treatment
with antifungals and received serial lumbar punctures, each
showing improvement in ICP and lower cryptococcal titers.
Despite completing treatment with IV thiamine and un-
detectable cryptococcal titers, the patient continued to have
absent vertical optokinetic nystagmus and remained hypo-
active throughout his hospitalization and at the time of his
discharge.

To distinguish between ischemia and Wernicke encephalop-
athy, which tends to resolve or improve after treatment, an
additional MRI was performed 2 weeks after continued
treatment with high-dose thiamine. The new MRI findings
show stable lesions in the bilateral thalamus and a new tiny
focus of restricted diffusion within the left posterior parietal
lobe consistent with acute/subacute ischemia. These findings
further support the diagnosis of small vessel infarcts second-
ary to cryptococcal meningitis.

Discussion
The neurologic manifestations of cryptococcal meningitis in
immunocompetent patients typically include fevers and
headaches, but can manifest as memory loss, personality
changes, and lethargy. The patient described above developed
sudden-onset lethargy and further imaging revealed bilateral
thalamic strokes.

Besides playing a critical role in the relay of sensory andmotor
signals, the thalamus also contains elements of the RAS, in-
cluding the thalamic reticular nuclei and the intralaminar
nuclei, and functions in the regulation of alertness and sleep.
Bilateral thalamic strokes are rare and often described in
patients with occlusions of the artery of Percheron. In such
patients, the area of ischemia typically involves the para-
median thalamic territory and the symptoms include altered
consciousness (hypersomnia or coma), vertical gaze palsies,
and cognitive disturbance.7 Based on anatomical and clinical
findings, the patient presented in this case report most likely
developed an occlusion in the artery of Percheron.

Cryptococcus meningitis has been previously associated with
the presence of ischemic lacunar strokes primarily in the basal
ganglia, thalamus, and internal capsule.10Given the small size of
these strokes, most go undetected. Our patient had normal
imaging on admission, then 10 days later was found to have
bilateral thalamic ischemic strokes, with a punctate stroke in the
posterior parietal lobe being found on subsequent serial im-
aging. These findings support the hypothesis that Cryptococcus
may have an inflammatory effect onCNSmicrovasculature and
encourages the use of neuroimaging when patients with cryp-
tococcal meningitis develop sudden-onset neurologic deficits.
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