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Abstract

Background: Cryptococcal infection of the brain usually occurs in immunocompromised individuals and manifests
with signs and symptoms suggestive of meningoencephalitis. It is rare to come across this infection as a brain
granuloma manifesting with focal neurological deficits and without any overt immune deficiency.

Case presentation: A 55-year-old male presented with dysphasia. His vital signs were normal at presentation and
he was afebrile. Computed tomography (CT) and MRI (magnetic resonance imaging) suggested left frontal mass
lesion. A possibility of a solitary metastasis from an occult primary was considered and contrast-enhanced
computed tomography abdomen and chest were done which revealed no significant abnormality.
The patient underwent craniotomy and excision of lesion. The excised tissue was soft, greyish and friable. He
started to have fever on post-operative day 5, and CSF study was done to rule out post-operative bacterial
meningitis. However, the CSF returned positive for cryptococcus. Subsequently, the histopathology report from the
excised tissue showed cryptococcal granuloma. He remained an inpatient for 32 days during which he received
intravenous amphotericin B and flucytosine along with oral fluconazole. After discharge, he was continued on oral
fluconazole for 47 days.

Conclusion: Cryptococcal granuloma of the brain, especially of the frontal lobe, is rare. Its clinical and radiological
features mimic that of a neoplastic process. The diagnosis can be especially difficult if the usual pointer for
immunosuppression in the form of HIV-positive status is missing. Such cases need operative intervention. However,
once the diagnosis is made histologically, it is important to investigate for other causes of immunosuppression as
in our case where the patient turned out to be deficient in natural killer cells.
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Introduction
Cerebral cryptococcosis is a deadly fungal infection par-
ticularly in elderly patients. Predisposing factors include
HIV (human immunodeficiency virus) infection, liver
disease [1], diabetes mellitus, malignancy, kidney disease,
solid organ transplantation and patients receiving corti-
costeroids. Recently, we came across a not so old and in-
firm patient with cryptococcal granuloma mimicking a

brain tumour. This patient was found to be immuno-
compromised, but was not HIV-positive.
Cryptococcus is an encapsulated yeast-like fungus

found in faeces of mammals and birds especially pigeons
[2]. It has a worldwide distribution. The infection is ac-
quired through inhalation of droppings and spreads hae-
matogenously to the CNS (central nervous system) [3].
Apart from the lungs, the CNS is affected more com-
monly because anti-cryptococcal factors present in the
serum are absent in CSF [4]. Cryptococcal infections of
the brain usually present as meningitis and rarely as
cryptococcomas. The commonest parenchymal sites of
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involvement are the midbrain, basal ganglia and choroid
plexus though our case had frontal lobe involvement [5].
CNS cryptococcosis is usually caused by Cryptococcus

neoformans, and it usually affects patients with
immunosuppression and rarely affects immunocompe-
tent patients as well [3]. The major cause of immuno-
suppression after the onset of AIDS epidemic is HIV.
However, prior to this, various other causes like
haematological malignancy, solid organ transplant,
corticosteroid-induced immunosuppression, sarcoidosis
and other causes of CD4+ lymphocyte deficiency used to
hold the sway [6]. Investigations to ascertain the cause
of decreased host resistance to this common environ-
mental fungus reveal subtle impairments in lymphocyte
response to cryptococcal antigen stimulation [7–9].

Case report
A 55-year-old male was admitted with complaints of
progressively increasing difficulty in speaking for the last
3 months and one episode of convulsions a month prior
to admission with off and on headache. On examination,
his vital signs were within normal limits and he was
afebrile. He was conscious and expressive dysphasia was
present. The fundus was normal. There were no sensory
or motor deficits. He was not a known diabetic. On in-
vestigations, routine haemogram, LFT (liver function
test) and KFT (kidney function tests) were normal.
ELISA (enzyme-linked immunosorbent assay) for HIV
was negative. CT revealed an enhancing lesion with cen-
tral necrosis and peripheral oedema (Fig. 1). MRI dem-
onstrated hypointense lesion on T1 with hyperintense
centre and hypointense ring on T2. There was ring en-
hancement on contrast (Fig. 2). The possibility of the le-
sion being a metastasis from an occult primary was
considered. He underwent a CECT chest which releveled

minimal focal fibrosis and CECT whole abdomen which
was showed mild hepatomegaly without any evidence of
primary malignancy.
Left frontal craniotomy revealed a well-defined mass,

soft to firm, greyish white and with surrounding edema.
The mass was excised completely. Histopathology re-
vealed the diagnosis of cryptococcal granuloma. On 5th
day of the surgery, the patient started having fever and
CSF (cerebrospinal fluid) biochemistry revealed protein
130 mg%, glucose 8 mg%, and 350 cells with 92% neu-
trophils, and cryptococcal antigen lateral flow assay was
positive. India ink stain of CSF revealed presence of
yeast. Immunodeficiency panel revealed natural killer
cell deficiency. Patient was treated with amphotericin B,
fluconazole and flucytosine for 32 days as an inpatient.
Patient responded to treatment and was advised flucona-
zole for 47 additional days after discharge.
Patient has been followed for over a period of 51/2 years

and occasionally gets seizures and is on anticonvulsants.

Discussion
Clinical presentation of cerebral cryptococcal granuloma
mimics brain tumour which confounds the diagnosis.
Granuloma formation is rare. Two varieties and five se-
rotypes have been recognised, viz., C. neoformans var
neoformans serotypes (A, D, AD) and C. neoformans var
gattii (B, C). C. neoformans is more likely to cause dis-
ease in immunocompromised hosts, whereas C. gattii is
implicated in immuonocompetent ones [10, 11]. The
variety in our patient was C. neoformans. However, fur-
ther serotyping was not done as it was not available at
our institute. Cryptococcoma formation is more com-
mon with C. gattii [12]. Clinical features of brain in-
volvement are nonspecific. Raised intracranial tension
features characterised by headache, vomiting and later

Fig. 1 Computed tomography showing left diffuse oedema in the left frontal region. Right Contrast CT showing thick small ring with central
hypodensity surrounded by brain oedema with effacement of frontal horn
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on focal neurological deficit may be seen depending
upon the location of the granuloma which was in the
form of dysphasia in our patient.
Sparse literature is available about similar cases.

Nadkarni et al. [13] reported a case of a 22-year-old pa-
tient who presented with focal seizures with secondary
generalization. Imaging revealed a peripheral ring-
enhancing lesion in the left parietal lobe with significant
edema. He was started on anti-tubercular regimen and
anticonvulsants to which he initially seemed to respond
only to have repeat seizures a year later. Repeat imaging
revealed increase in edema, and the patient underwent a
stereotactic biopsy finally revealing the diagnosis of
cryptococcosis. Like in our patient, the diagnosis of
cryptococcosis was made only after histopathology and
the more common pathology, viz., metastasis in our case
and tubercular granuloma in this case were considered
first. More importantly, the workup for HIV was nega-
tive in both patients.
Qi Zhu et al. [14] reported a case of a 12-month-old

child with 6-month history of seizures. Initial workup
for seizures revealed bilateral EEG slow wave activity es-
pecially in the left occipital region. CT showed irregu-
larly calcified lesion in left parieto-occipital region. MRI
demonstrated mixed signals without edema or visible
flow voids. It was diagnosed as a vascular malformation.
Three years later, when she presented with increased
frequency of seizures and underwent an excision of the
lesion, it was revealed to be cryptococcal granuloma.
This case reinforces the status of cryptococcal granu-
loma as a great mimic.

Li et al. [15] in 2009 while reviewing the available 17
cases in literature reported their own case of a 49-year-
old woman who was clinico-radiologically diagnosed
with high grade glioma of the right occipital lobe. Simi-
lar to our case, she did not have any meningeal signs,
had focal deficit in the form of right homonymous hemi-
anopia and was afebrile. Workup for immune comprom-
ise status was negative. However, unlike our case, CSF in
her case did not reveal any cryptococci.
Gologorsky et al. [16] reported an African American

12-year-old whose clinical presentation was suggestive of
cerebellar lesion and CT and MRI showed ring-
enhancing right cerebellar lesion suggestive of cerebellar
astrocytoma. Excision of lesion revealed it to be crypto-
coccal granuloma. However, unlike our patient, the child
had been febrile at presentation with a fever of 100.9°F.
Similar to our patient, he did not have any papilledema.
CT features include hypodense or isodense mass with
homogenous and ring-like enhancement after contrast
injection. At times, the granuloma may be calcified on
CT [14]. MRI is the most sensitive modality for diagno-
sis of the nature of mass lesion. However, in this case, it
offers a large gamut of differentials including metastatic
malignancy, lymphoma, toxoplasmosis, tuberculoma,
pyogenic abscess and primary CNS malignancy [15, 16].
On MRI, the lesions appear low intensity on T1WI (T1
weighed imaging) and high intensity on T2WI (T2
weighed imaging). On DWI (diffusion weighed imaging),
hypointensity in the central cavity mimics a necrotic
brain tumour rather a pyogenic abscess. Contrast en-
hancement is uncommon in immunocompromised

Fig. 2 Magnetic resonance imaging showing left T1WI large hypointense area with effacement of ventricle and middle T2WI showing central
small hyperintense area with surrounding hypointense ring and with hyperintense gross oedematous area around right contrast study showing
ring-enhancing lesion with central hypointensity

Misra et al. Egyptian Journal of Neurosurgery           (2020) 35:16 Page 3 of 5



patients due to the underlying immunosuppression and
non-immunogenic nature of the polysaccharide capsule
of the organism [17]. This is well described by
Kamezawa et al. [18] in their case in which the CT scan
revealed a cystic lesion abutting the right frontal horn.
Further evaluation with MRI had suggested a lesion
mimicking the CSF intensities on both T1 and T2
images without contrast enhancement. However, the
DW-EPI and FLAIR gave a higher signal and a more
heterogenous signal on DWI leading to a diagnosis of
epidermoid. However, our patient showed contrast en-
hancement. Taneja et al. had reported a case similar to
ours which had presented with raised ICP features,
hemiparesis and fever. Imaging had revealed multiple
ring-enhancing lesions and CSF had yielded C. neofor-
mans [19]. However, their experience was different from
ours in having features of meningitis which prompted
them to carry out CSF investigations. Our patient had
only raised ICP features and expressive dysphasia with
no meningeal signs.
Spectroscopy shows increased lactate along with de-

crease in NAA (N-acetyl aspartate) suggesting neur-
onal damage. However, this is a non-specific sign. In
their study describing the MRS characteristics of cere-
bral abscesses of differing aetiologies, Dusak et al.
noted the presence of succinate, alanine, lipid and
lactate [20]. Histopathology showed characteristic fea-
tures of a fungal granuloma which consisted mainly
of numerous encapsulated fungal spores, lymphocytes,
eosinophilic granulocytes, neutrophilic granulocytes,
fibroblasts, multinucleated giant cells and multiple
calcifications.
Medical management of cerebral cryptococcosis relies

upon the use of one of the available form of intravenous
amphotericin B and 5-FC for induction followed by con-
solidation and maintenance with fluconazole [21]. Sur-
gery is necessary for a definitive diagnosis and therapy
especially in cases presenting with mass effect. Post-
operatively, anti-fungal drugs are used to prevent crypto-
coccal meningitis [22]. Surgery may also shorten the
duration of anti-fungal treatment [23].

Conclusions
Cryptococcal granuloma of the brain, especially of the
frontal lobe, is rare. Its clinical and radiological features
mimic that of a neoplastic process. The diagnosis can be
especially difficult if the usual pointer for immunosup-
pression in the form of HIV-positive status is missing.
Such cases need operative intervention. However, once
the diagnosis is made histologically, it is important to in-
vestigate for other causes of immunosuppression as in
our case where the patient turned out to be deficient in
natural killer cells.
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