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Magnetic resonance imaging findings
in AIDS patients with central
nervous system cryptococcosis
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Cryptococcosis is an opportunistic fungal infection caused by 
Cryptococcus neoformans. Generally, the disease affects the central nervous
system, especially in patients with human immunodeficiency virus infection.
Central nervous system involvement can be either meningeal or parenchymal.
As the infection spreads along the Virchow-Robin spaces these structures may
dilate with the mucoid and gelatinous material produced by the organism’s
capsule. The lesions associated with the dilatation of Virchow-Robin spaces
are referred to as gelatinous pseudocysts. Bigger lesions are known as
cryptococcomas. In this article we describe five patients with
neurocryptococcosis associated with AIDS and parenchymal lesions
compatible with gelatinous pseudocysts and cryptococcomas.

Cryptococcus neoformans, Neuroimages, Cryptococcomas, 
Gelatinous pseudocysts, AIDS, Virchow-Robin spaces

Hallazgos en las imágenes por resonancia magnética
en pacientes con sida y neurocriptococosis

La criptococosis es una micosis oportunista causada por 
Cryptococcus neoformans. Por lo general compromete el sistema nervioso
central de individuos inmunodeprimidos, en especial aquellos con infección
por el virus de la inmunodeficiencia humana. A nivel del sistema nervioso
central puede comprometer las meninges o el parénquima encefálico. 
Como la infección se disemina a través de los espacios de Virchow-Robin,
éstos pueden dilatarse por efecto del material gelatinoso que produce la
cápsula del microorganismo. Estas lesiones se denominan “seudoquistes
gelatinosos” y aquellas de mayor tamaño reciben el nombre de
“criptococomas”. En este trabajo, se presentan cinco pacientes con
diagnóstico de neurocriptococosis asociada a sida, y presencia de lesiones
cerebrales parenquimatosas compatibles con seudoquistes gelatinosos o
criptococomas.
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Cryptococcus neoformans is the most frequent
opportunistic fungal infection that involves the central 
nervous system (CNS) in patients with advanced HIV/
AIDS disease and in other immunocompromised patients
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(corticosteroid therapy, lymphomas, solid organ transplant
recipients, chemotherapy). The most common clinical
form of neurocryptococcosis is the diffuse meningoence-
phalitis that presents with fever and headache in the majo-
rity of AIDS patients. Less frequently, patients may also
present meningeal signs, confusion, seizures, vision loss
due to papilledema and, rarely, focal neurological defi-
cit [6,12].

The meningeal infection typically affects the basal
brain and may also involve the adjacent parenchyma or
may extend along the Virchow-Robin spaces [1]. In some
patients with cryptococcal meningitis, the neuroimaging
studies show the presence of cryptococcomas and “gelati-
nous pseudocysts” [14].

We report five patients with advanced HIV/AIDS
disease and cryptococcosis of the CNS, with unusual ima-
ging findings, rarely described in the past for this kind of
patients.
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Patients and Methods

We analyzed retrospectively the epidemiological,
clinical, microbiological, immunological and the neuroi-
maging findings in five patients with AIDS associated
CNS cryptococcosis. The diagnosis of meningeal crypto-
coccosis was made based on findings in the cerebrospinal
fluid (CSF) after lumbar puncture, India ink test and cultu-
res. The polysaccharide cryptococcal capsular antigen in
the CSF was detected by latex agglutination. The fungi
were visualized with the India ink test and the organism
was isolated in cultures. Blood cultures by lisis centrifuga-
tion and CD4 T-cell counts were obtained in all cases.
Magnetic resonance imaging (MRI) was performed in all
cases.

Results

All patients were men; the mean of age was 34.6
years (range 30-42 years). The risk factor for HIV infec-
tion was intravenous drug use (IVDU) in 2 patients and
unprotected sexual contact in the other 3. Headache and
fever were the most common symptoms and were present
in all the patients. Lumbar puncture showed increased CSF
pressure in all the cases. Mild to moderate pleocytosis and
elevated protein levels were detected in 4 patients. India
ink test and CSF cultures were positive in all cases. The
levels of polysaccharide capsular antigen titers in CSF
correlated with the severity of the disease. C. neoformans
was detected in blood from three of the five patients
(60%). The mean CD4 T cell count at the time of diag-
nosis of neurocryptococcosis was 84 cells/µl (range 22 to
139 cells/µl). 

MRI showed multiple and bilateral hypointense T1
and hyperintense T2 lesions located relatively symmetri-
cally in the basal ganglia and the periventricular white
matter with mild perilesional edema and without mass
effect in all the patients. In addition, in two patients, MRI
revealed the presence of large lesions compatible with
cryptococcomas. MRI spectroscopy performed with the
voxel in the lesion demonstrated decrease in N-acetyl-
aspartate (NAA), slight increase of the choline (Cho) peak

and presence of lipids and, in some cases, presence of 
lactic acid. The epidemiological, clinical, mycological,
immunological and the neuroimaging findings are summa-
rized in table 1. 

Discussion

Cryptococcosis is a disease caused by C. neofor-
mans, an encapsulated yeast that in most cases affects
AIDS patients. Less frequently, it has been found in other
immunocompromised patients and also eventually in HIV-
negative patients [4]. C. neoformans is the third most com-
mon intracranial pathogen in AIDS patients, only surpassed
by HIV itself and Toxoplasma gondii. In AIDS patients,
cryptococcal infection generally manifests as meningoen-
cephalitis or disseminated disease. In a Brazilian series of
96 patients with cryptococcosis confirmed by clinical and
laboratorial diagnosis, cryptococcal meningoencephalitis
was detected in 56.3% of cases [3].

CNS involvement is secondary to haematogenous
spread, and usually results from a reactivation of a prior
pulmonary infection [13]. The basal meninges of the brain
are particularly affected; in the meninges, the organism
appears to be suspended in a mucoid material derived from
the capsule of C. neoformans. Meningeal infection may
involve the brain parenchyma or may extend along the 
Virchow-Robin spaces [1,14]. Virchow-Robin are perivas-
cular spaces at the level of the thalamus, basal ganglia,
periventricular white matter and the cerebellum [3,8]. As
C. neoformans spreads along these spaces, the perivascular
spaces may dilate with the mucoid gelatinous material pro-
duced by the capsule of the fungus [5,11,14,16] (Figure 1).
In these cases, neuroimaging studies show multiple and
small, round or oval lesions in the basal ganglia, thalami
nucleus and periventricular white matter, hypointense in
T1 and hyperintense in T2-weighted [14] (Figure 2). On
diffusion-weighted images, there may be restricted diffus-
sion in some of the lesions due to the high viscosity of
their contents. These cysts are also named as “gelatinous
pseudocysts” or “soap bubble lesions”, and they do not
enhance with the gadolinium [10,12]. MRI spectroscopy
performed with a single voxel in the lesion demonstrated
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Table 1. Epidemiological, clinical, mycological, immunological and neuroimaging findings in five patients with cryptococcosis

Age Risk factor CD4

Blood CSF

MRI
BC Ag

Protein and India Cul- Capsular 
cells Ink ture antigen

1 36 Unprotected 139 + 1/1000 Elevated protein level + + 1/1000 Bilateral and perivascular lesions, 
sexual contact and mononuclear hypointense on T1 and 

pleocytosis hyperintense on T2

2 42 Unprotected 22 - 1/1000 Elevated protein level + + 1/5000 “Gelatinous pseudocysts” and 
sexual contact and mononuclear dilatation of perivascular spaces

pleocytosis of periventricular white matter

3 30 IVDU 116 + NA Normal + + 1/1000 Cryptococcoma and bilaterally 
periventricular lesions, 
hypointense on T1 and 
hyperintense on T2 and FLAIR

4 35 IVDU 33 + 1/10000 Elevated protein level + + 1/1000 Cryptococcoma and bilaterally 
and mononuclear basal ganglia lesions
pleocytosis

5 30 Unprotected 110 NA + Mononuclear + + 1/10 Bilateral basal ganglia and 
sexual contact Without pleocytosis periventricular lesions

dilution

IVDU: Intravenous Drug Use, BC: blood culture, Ag: blood antigen, NA: not applicable



biochemical changes compatible with a focal inflamma-
tory process (figure 3). In some cases, MRI showed a
mixed pattern including dilated of Virchow-Robin spaces
filled with mucoid material, gelatinous pseudocysts in the
basal ganglia and disseminated parenchymal and leptome-
ningeal nodules [2,9]. In a previous study by Tien et al (4)
autopsies of three patients revealed dilated Virchow-
Robin spaces filled with fungi in the basal ganglia that
correlated with the described MRI findings. Those findings
are in accordance with our findings in one of our patients
(figure 4). 

In conclusion, cystic lesions in the basal ganglia
consistent with cryptococcal invasion of the Virchow-
Robin spaces may help the diagnosis of cryptococcal
meningoencephalitis. These lesions reflect the pathological
mechanism of invasion by the fungus and, in our point of
view, may be specific, to some extent, for the diagnosis of
neurocryptococcosis [7,15]. Therefore, cryptococosis
should be considered in the differential diagnosis in any
immunocompromised patient with dilated Virchow-Robin
spaces [8].
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Figure 1. Cerebral cortex showing a cryptococcoma and gelatinous
pseudocysts due to the dilatation of Virchow-Robin spaces by the mucoid
material produced by the capsule of the fungus (arrows).

Figure 2. MRI-T2-weighted showing multiple and small
hyperintense lesions in the basal ganglia, thalami nucleus
and periventricular white matter (arrows).

Figure 3. MRI spectroscopy with the voxel in the lesion evidence a focal
inflammatory process with deficit of N-acetyl-aspartate (NAA), a small
increased in the peak of choline (Cho).

Figure 4. Cerebral cortex: dilatation of Virchow-Robin spaces filled with
fungi in the basal ganglia in correlation with MRI findings (arrows).
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