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Summary: Cryptococcosis is a relatively common mycotic
infection of the CNS caused by a ubiquitous saprophytic
fungus. We present an unusual case of CNS cryptococcosis
in an immunocompetent patient. Florid choroid plexitis
resulted in the formation of intraventricular enhancing
mass lesions that filled the ventricles and were hyperin-
tense to associated periventricular edema on T2-weighted
MR images. We also noted lesions corresponding to micro-
cystic, dilated Virchow-Robin spaces in the basal ganglia
that were characteristic of cryptococcal infection.

Cryptococcus neoformans is the most common
fungus to affect the CNS and to cause meningoen-
cephalitis. Although the incidence of cryptococcal
infection is high when associated with HIV infection
or AIDS, this infection can occur in an immunocom-
petent, healthy host as well. The pathogenesis of this
infection is remarkably similar to that of tuberculous
meningitis in hematogenous route to the CNS from a
peripheral focus in the lung. A choroid plexitis caus-
ing an intraventricular mass lesion with entrapment
and dilatation of the ventricle is distinctly unusual. To
our knowledge, a solitary case of cryptococcal choroid
plexitis has been described in the literature (1). We
present the CT and MR imaging features of such an
infection in an immunocompetent patient and corre-
late these with pathologic findings at autopsy.

Case Report
A previously healthy 44-year-old man had an insidious onset

of left lower-limb weakness of 2 months’ duration. He also had
memory loss, failed to recognize his relatives, and had difficulty
finding his way around his home. He was dull and apathetic
with social disinhibition and urinary incontinence. He com-
plained of occasional episodes of projectile vomiting and gid-
diness that were associated with blurred vision over 2 to 3
months. Two days before coming to the hospital, he had totally
lost the ability to speak. A cranial CT scan obtained at another

hospital revealed a communicating hydrocephalus, on which
basis a provisional diagnosis of tuberculous meningitis was
made. He underwent antituberculous therapy for 1 month, with
no perceptible effect.

At admission, the patient was unresponsive to oral com-
mands and moved only his right-sided limbs in response to
painful stimuli. He had neck stiffness, brisk deep-tendon re-
flexes on the left side, and bilateral equivocal plantars. Ocular
movements and fundi were normal. Examination of the ven-
tricular CSF showed 15 lymphocytes per mm3, 1.47 g/dL pro-
tein, and 35 mg/dL glucose. India-ink preparation of CSF was
positive for cryptococci. Repeat CSF examination after 7 weeks
showed an increase in protein to 2.9 g/dL, 22 mg/dL glucose,
and nil cells. Immune complexes to mycobacterium (IgG type)
were detected in the CSF. He underwent CT and MR imaging
examinations (Fig 1).

The patient received treatment for cryptococcal meningitis
in addition to antituberculous therapy. His sensorium im-
proved over the next 4 weeks, but he developed bedsores,
sepsis, and electrolyte imbalances (hyponatremia and hypoka-
lemia). Blood cultures yielded findings of Pseudomonas aerugi-
nosa and Staphylococcus epidermidis. Urine cultures grew
Staphylococcus aureus and nonhemolytic streptococci. He re-
ceived appropriate antibiotics after establishing antibiotic sen-
sitivity. Serum tests for HIV antibodies were nonreactive (neg-
ative) twice. The absolute CD4 cell count was 1540 mm3

(laboratory normal range, 290–2600 per mm3). Antifungal
therapy was monitored by repeated lumbar CSF examination
for cryptococci, which continuously manifested positive find-
ings, and cryptococci were cultured from the CSF. The patient
showed substantial improvement in his sensorium over the next
3 months. Routine hematologic and biochemical parameters of
the blood were stable, although the level of protein in the CSF
remained high, indicating blockage of the CSF pathways. His
condition worsened, and 95 days after admission, he died.

Partial autopsy confined to examination of the brain was
conducted 5 hours after death by use of histologic examination
(Figs 2 and 3). The brain was encased in a thick, mucinous
exudate that covered the surface and the basal cisterns, en-
sheathing the cranial nerves at the base. The choroid plexus at
both foramina of Lushka was infiltrated to form nodular, mu-
coid masses in the cerebellopontine angle. Similar mucoid
masses also filled the third ventricle, blocking the foramen of
Munro on both sides (Fig 2A and B), the trigone of the lateral
ventricle, and the left temporal horn (Fig 2). The lesion
trapped the frontal and occipital horns of the lateral ventricle;
a few loculated spaces were spared. At microscopic examina-
tion, numerous actively budding cryptococcal cysts were seen
floating in pools of mucin (Fig 3).

The corona radiata, body of the corpus callosum, head of the
caudate nucleus, internal capsule, and putamen on both sides
had microcystic parenchymal lesions. These corresponded his-
tologically to distended Virchow-Robin spaces filled with bud-
ding cryptococci that compressed the vascular lumina. The
periventricular white matter was diffusely edematous and re-
vealed demyelination corresponding to the periventricular hy-
perintensities noted on MR images. The brain stem was en-
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cased by the exudate with a variable mononuclear and giant-
cell reaction.

Discussion
The choroid plexus lies at the interface between the

cerebrospinal fluid and the systemic circulation, where it

forms an important portal of entry for many infec-
tious agents, including free and even intracellular
viruses such as HIV (2). The papillary fronds of the
choroid plexus that protrude into the ventricle have
an external epithelial lining that is continuous with
the ependyma and encloses a vascularized mesenchy-

FIG 1. Brain MR imaging in a 44-year-old
man.

A, Axial T1-weighted MR image (672/14
[TR/TE]) depicts a hypointense multicystic
mass lesion (arrow) in the left temporal
horn; the temporal horn is trapped.
Periventricular white matter is also hypoin-
tense, and the right medial temporal lobe
shows a single rounded lesion (arrowhead)
with similar features.

B, Axial T2-weighted (5500/90) image
depicts the mass lesion (arrow) in the tem-
poral lobe, periventricular white matter,
and the single rounded lesion (arrowhead)
in the right medial temporal lobe as hyper-
intense.

C, Axial T1-weighted (672/14) image re-
veals an enhancing mass in the region of
the foramen of Monro (arrowheads), ex-
tending bilaterally into the frontal horns.

Choroid plexuses are enlarged and enhanced (arrow).
D, Coronal T1-weighted (672/14) image shows enhancement of the meninges (arrow).
E, Axial fluid-attenuated inversion recovery (9000/119) image reveals dilated hyperintense Virchow-Robin spaces (arrow) in the basal

ganglia.

FIG 2. Examination of the brain 5 hours after death.
A, Coronal section of the brain through mammillary bodies shows a mass filling the superior part of the anterior third ventricle, totally

blocking both foramina of Munro, and a similar mass plugging the left temporal horn.
B, Whole-mount section through the third ventricle shows a multicystic, pale mass of cryptococci adhering to the corpus callosum

(C) and obliterating the foramina of Munro (arrowheads). Note the ragged ventricular lining. Myelin stain, magnification �3.
C, Whole-mount section through the left temporal horn shows a multicystic cryptococcal mass filling the left temporal horn, sparing

only a small area of the ventricle (V). The surrounding white matter is pale because of edema and demyelination. Myelin stain,
magnification �2.

274 KOVOOR AJNR: 23, February 2002



mal core. In contrast to the tight junctions in the
parenchymal capillaries of the CNS, the capillaries of
the choroid plexus have gap junctions that place it
outside the blood-brain barrier (3). The stroma within
the connective-tissue core recently has been shown to
contain a network of dendritic cells that express class
II molecules of the major histocompatibility complex,
which play an important role in immune surveillance
(2). Thus, the histologic makeup and strategic loca-
tion of the choroid plexus make it an important site of
initial dissemination for many infectious agents, in-
cluding those causing tuberculosis, cytomegalovirus,
cryptococcosis, and a variety of bacteria and parasites.
The choroid plexus is also the seat of noninfectious
inflammatory disorders, such as sarcoidosis, xan-
thogranulomas, and rheumatoid nodules (1). Most
intracranial infections that cause meningitis therefore
are thought to start in the choroid plexus of the
ventricles (4). However, usually the associated en-
cephalitis, meningitis, or ependymitis rather than the
choroid plexitis alone (1) causes clinical manifesta-
tions.

The method of spreading to the CNS for most
infectious agents is through hematogenous dissemi-
nation. The pathogenesis of cryptococcal infection
has many similarities to that of tuberculosis. Infection
is acquired through inhalation in both disease condi-
tions, and once inhaled, is contained at the level of
the lungs or lymph nodes, where the pathogen can
remain dormant. Microorganism proliferation lead-
ing to disease occurs only with an encapsulated strain,

with an infective dose so large that the host defenses
are overwhelmed, or in the presence of an underlying
disease that has crippled host defenses.

In neurotuberculosis, akin to the Ghon’s focus in
the lung, the subependymal Rich’s focus in the CNS
forms the primary focus, which can rupture into the
ventricle to discharge the bacilli into the CSF to cause
meningitis. Similarly, in cryptococcosis, the fungus
may reach the choroid plexus by hematogenous
spread, colonizing it and subsequently discharging
into the CSF to cause meningitis, encephalitis, or
ependymitis. The cryptococci also extend into the
parenchyma through the Virchow-Robin spaces, and
expansion within these spaces forms the pseudocystic
lesions characteristic of this disease. Choroid plexitis
most often is asymptomatic; the leptomeningeal in-
volvement is responsible for the clinical manifesta-
tions of CNS cryptococcosis.

The CNS is a preferred site for cryptococcal infec-
tion, because soluble anticryptococcal factors present
in serum are absent in CSF (5). The polysaccharide
capsule of the fungus hinders phagocytosis and im-
pairs leukocyte migration. Hence, the inflammatory
response it evokes is minimal in contrast to other
forms of neuroinfections, such as neurotuberculosis.
The organism also does not release any exotoxin and
thus causes little tissue necrosis. Therefore, secondary
changes such as fibrosis, calcification, infarction, or
hemorrhage are rare and are caused by compression
of the surrounding structures as the infective focus
enlarges.

The diagnosis of neuroinfections by imaging stud-
ies has long been a challenge to radiologists. The
spectrum of MR and CT abnormalities described in
CNS cryptococcosis ranges from no abnormality to
meningeal enhancement, ventriculomegaly, and me-
ningoencephalitis in the form of either pseudocysts in
the basal ganglia or granulomatous lesions. The avas-
cular pseudocysts are seen as well circumscribed,
round to oval hypointensities on T1-weighted images
and hyperintensities on T2-weighted images, which
fail to enhance after administration of contrast me-
dium. These are believed to represent dilated Vir-
chow-Robin spaces filled with budding cryptococci
enmeshed within a gelatinous material. Granuloma-
tous lesions enhance at contrast medium administra-
tion and are hyperintense on T2-weighted images.
They are located preferentially on the ependyma of
choroid plexus (6). Because CT and MR imaging
findings may be normal in immunocompromised pa-
tients, the diagnosis frequently relies on identification
of the cryptococci by India-ink preparation or by
detection of cryptococcal antigen in CSF. Tien et al
(7) suggested that imaging findings differ between
immunodeficient and immunocompetent individuals
with CNS cryptococcosis. In a series of 29 HIV-pos-
itive patients with cryptococcosis, 76% had normal
features or cortical atrophy on images, and meningeal
enhancement was rare, although meningitis is the
most common form of CNS involvement. Meningeal
involvement often is inferred from the progressive
ventriculomegaly on sequential images, but neither

FIG 3. Microphotograph showing cryptococci (arrowheads)
floating in a mucoid background in the Virchow Robin space
surrounding a vessel (V). Hematoxylin-eosin stain, magnification
�300.
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meningeal enhancement nor ventricular dilatation is
specific for cryptococcosis.

The presence of cystic lesions in the basal ganglia
on images strongly suggests cryptococcal infection
(Fig 1E) (7–9). Cryptococcosis rarely appears as a
unilateral or bilateral enlargement of the choroid
plexus that enhances at contrast medium administra-
tion (6, 10, 11), similar to the present case (Fig 1C),
and therefore choroid plexus involvement may be a
diagnostic clue. Choroid plexus enhancement is not
unique to cryptococcosis; however, it can occur with a
variety of lesions, including tuberculosis, cytomegalo-
virus meningoencephalitis, pyogenic and granuloma-
tous infections, parasitic infestations, and even neo-
plasms (12). Okuda et al (13) described a case of
tuberculous choroid plexitis in which the intense in-
flammatory reaction readily spread to the ventricular
wall, resulting in severe edema of the surrounding
brain parenchyma. Purulent ventriculitis, cytomegalo-
virus meningoencephalitis, and neoplastic lesions
such as lymphomas and germinomas, by virtue of
their subependymal location and spread, can cause
ventricular enhancement, but none of these condi-
tions are associated with the presence of cystic lesions
within the basal ganglia. Contrast enhancement of the
choroid plexus does not occur in the presence of
impaired immunity (14), suggesting that choroidal
inflammation is responsible for enhancement and hy-
pointensities on MR images. Periventricular edema
(Fig 1A, B, and E) appears to result from altered CSF
dynamics and seeping of the CSF into the interstitial
space across the subependymal gliotic layer.

Few neuroimaging features of mass lesions caused
by choroid plexus involvement, as seen in this case
(Fig 1C), have been reported (15–17). Histologic cor-
relation is available from only one report (6), in which
the authors describe granulomas in reaction to the
fungi. Choroidal inflammation also can cause intra-
ventricular synechiae and loculation (11) or enlarge-
ment and entrapment of the temporal horns due to
obstruction of free CSF flow by cryptococci (Fig 1A
and B). Both forms of choroid plexus involvement
were seen in the case reported herein. Although these

findings can occur with any intraventricular lesion, in-
cluding neoplasms, the combination of strong en-
hancement of the choroid plexus with cystic lesions
within the basal ganglia and meningeal enhancement
suggests the diagnosis of CNS cryptococcosis.
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