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Introduction 

Cryptococcosis is a mycotic disease, which mainly affects the 
lungs and can spread through the blood involving the central 
nervous system [1]. 

This disease affects both immunosuppressed and 
immunocompetent subjects. Approximately 30% of patients 
are immunocompetent and do not have risk factors for the 
disease (HIV infection, malignant neoplastic diseases, patients 

with organ transplants, corticosteroid therapy and other 
immunosuppressants, diabetes, etc.) [2]. In immunocompetent 
patients, cryptococcoma is frequently confused with neoplasm, 
with clinical data of intracranial hypertension, seizures or focal 
neurological deficit [3-5]. A case of cryptococcoma sent to our 
institution, with diagnosis of neoplasia, is described.

Case presentation 

A 39-year-old male was admitted to our emergency room 
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in October 2021 with headache, and gradual loss of strength, 
and weight. There was no comorbidity. In June 2021, he had 
started with an oppressive, holocranial headache of moderate 
to severe intensity, predominantly during the day, exacerbated 
by light and noise and that conditioned insomnia. He reported 
non-repairful sleep and noted involuntary movements of the 
left hand. The family noticed changes in his behavior, with 
distractibility and inattention. The patient was previously 
evaluated in a private hospital and referred to our institution 
with a diagnosis of a brain tumor. On interrogation, a fever 
episode of 38oC that resolved with acetaminophen, a week 
before admission, was also reported. On initial neurological 
examination, the patient was afebrile, prone to drowsiness, 
and with left central facial palsy; also, left hemiparesis, left 
extensor plantar response and neck stiffness were observed. 
MRI revealed a right heterogeneous subcortical frontoparietal 
lesion with irregular borders, hypointense in T1, hyperintense 
in T2 and with slight central enhancement to the application of 
the contrast medium (Figure 1). A CSF analysis showed 3 cells/
mm3, proteins 31 mg/dL and glucose 62 mg/dL (serum glucose 
of 90 mg/dL). The cytochemical study of the cerebrospinal 
fluid showed numerous yeasts compatible with cryptococcus, 
in Indian ink staining. Blood and CSF cultures showed no 
bacterial growth. An induction course based on liposomal 
amphotericin B was started. Some days later, due to the size 
of the lesion and its mass effect, a resection of the lesion 
was performed. The histopathological study reported chronic 
meningitis due to cryptococci, and poorly vascularized cerebral 
cryptococcoma, surrounded by fibrous and glial reaction 
(Figure 2C & 2D), with septa that delimited extensive “islands” 
of mucoid appearance where numerous yeasts of 20-25 
microns in diameter and frequently elliptical shaped, floated. 
A discrete lymphoplasmacytic inflammatory infiltrate and some 
multinucleated giant cells were observed in the septa (Figure 
2A & 2B). CSF and lesion cultures showed C. gattii. The patient 
improved neurologically, with a normal state of alertness and 
practically disappearance of the cephalalgia. Unfortunately, 
during his hospitalization, he presented respiratory 
complications secondary to a pulmonary thromboembolism 
that led him to death, 26 days after admission. 

Figure 1: MRI revealed a right heterogeneous subcortical fronto-
parietal lesion with irregular borders, hypointense in T1, hyperin-
tense in T2 and with slight central enhancement to the application 
of the contrast medium. 

Figure 2: Histopathological findings. Poorly vascularized cerebral 
cryptococcoma, surrounded by fibrous and glial reaction. A dis-
crete lymphoplasmacytic inflammatory infiltrate (A, H&E,100X) 
and some multinucleated giant cells (arrow) were observed in the 
septa (H&E stain, B section, 400X). Fibrous septa are observed (ar-
rows), Masson trichrome stain, C section, 100X. Also, a brown stain 
of GFAP(+) glial reaction surrounds “islands” of numerous crypto-
cocci (arrow), GFAP, section D,  immunohistochemistry, 100X.

Discussion

Cryptococcomas can behave as an expansive lesion, which 
must be differentiated from a neoplastic process [6]. In fact, 
in 50% of patients without immunodeficiency, the admission 
diagnosis is brain neoplasm [7]. In the patient 5 described, the 
CSF study identified the etiological agent, C. gattii. It is well 
known, that this agent is associated with cryptococcomas in 
immunocompetent patients [8]. 

Insidious and progressive symptoms, most often without 
fever, favor suspicion of neoplasia. The lumbar puncture is 
of great help, because as in this case it can show the yeasts; 
however, even when this agent causes meningoencephalitis, 
the cerebrospinal fluid is often negative for yeasts when the 
patient presents with the parenchymal lesion [9]. 

Cerebral cryptococcosis involves hematogenous spread, 
The microorganisms accumulate and infect the subarachnoid 
and perivascular spaces. Later on, different factors determine 
its expansive accumulation in the brain parenchyma. In 
well-established lesions such as in the case presented. The 
cryptococci in a cryptococcoma are “protected” by a fibrous 
and glial capsule with some internal septa where scarce chronic 
inflammatory infiltrate with giant cells can be seen. The paucity 
of blood vessels inside this lesion makes it difficult for drugs to 
access. Towards the interior of the conglomerate of cryptococci, 
practically no inflammatory phenomenon was observed and 
the gelatinous capsules of these microorganisms were striking. 

Several virulence factors have been described in 
cryptococcosis. Urease degrades urea in ammonia and C02, 
and it is required for brain invasion; the enzyme promotes 
sequestration of the microorganism at capillary blood vessels 
[10]. Probably ammonia alters the integrity of tight junctions of 
the brain blood barrier, facilitating parenchymal invasion; also, 
ammonia is toxic for astrocytes, which may contribute to the 
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edema observed in these cases [11]. The capsule is composed 
mainly of two polysaccharides: Glucuronoxylo-Mannan (GXM) 
and Glucoronoxylo-Manno-Galactan (GXMGal) [12], and 
provides many advantages to the invader. The thickness of 
the capsule can vary in response to the environment, and the 
greater the thickness, the greater the resistance to oxidative 
stress, antimicrobial peptides, and antifungals. Capsular epitope 
structure may change during infection and it can contribute to 
hide the agent from the immune system [13]. GXM inhibits the 
exit of leukocytes from the blood vessels and decreases the 
expression of chemokine receptors; also, it inhibits the binding 
of leukocytes to endothelium by inducing both, tumor necrosis 
factor receptor loss from the surface of human neutrophils, and 
L-selectin and E-cadherin shedding from neutrophils [14]. 

Another virulent factor described in both, C. neoformans 
and C. gattii is melanin, produced in the presence of exogenous 
diphenolic compounds as L-DOPA. Melanin confers resistance to 
multiple stress factors, such as free radicals, ionizing radiation, 
and heat. It can also bind and decrease the susceptibility to 
antifungal drugs and enhances heat capture and contributes 
in this way to growth at low temperature [13]. The trehalose 
pathway modulates production of melanin and capsule as well as 
cell wall integrity in C. gattii [15]. Although a culture is necessary 
to identify the different strains, morphology of C. neoformans 
yeast cells are almost uniformly globose, while those of C. gattii 
are a mixture of globose and oblong to elliptical cells, as shown 
in the histological findings [16]. 

In relation to treatment, there are three scenarios, patients 
with Human Immunodeficiency Virus (HIV) infection, organ 
transplant recipients and “immunocompetent” individuals. For 
each risk group, therapeutic algorithms include three phases, 
induction, consolidation and maintenance. Cryptococcus was 
identified as a pathogen at the end of the 19th century however, 
the available medical arsenal is limited and includes polyenes, 
azoles and echinocandins. Polyenes deplete the membrane 
lipid ergosterol from the plasma membrane. Azoles inhibit 
the function of lanosterol 14α-demethylase and therefore, 
block ergosterol biosynthesis. The echinocandins inhibit 
production of a key cell wall component (1,3)-β-d-glucan, and 
disrupt fungal cell wall integrity, and the pyrimidine analogue 
flucytosine (5-fluorocytosine) is an antimetabolite that blocks 
DNA synthesis. However, Cryptococcus spp. are resistant to 
echinocandins and also to azoles, therefore, despite its high 
toxicity and high price, the polyene amphotericin B is the primary 
treatment for cryptococcal infection [17]. Liposome Bilayer-
Coated Amphotericin B (LAmB) has less toxicity while retaining 
antifungal activity. The WHO guide for treatment in non-HIV-
infected, nontransplant hosts, recommends AmBd (0.7–1.0 
mg/kg per day IV) plus flucytosine (100 mg/kg per day orally 
in 4 divided doses) for at least 4 weeks for induction therapy, 
for persons with meningoencephalitis without neurological 
complications. In patients with neurological complications, 
induction therapy is extended for a total of 6 weeks, and LFAmB 
may be given for the last 4 weeks of the prolonged induction 
period. Then, consolidation should be started with fluconazole 
(400 mg per day) for 8 weeks (B-II). If patient is AmBd intolerant, 
liposomal AmB (3–4 mg/kg per day IV) is recommended. Since 
cryptococcomas are rare, there are no prospective treatment 
studies. Maintenance therapy with fluconazole is recommended 
minimally for 6 months and preferably 12–18 months. 
Sometimes, adjunctive therapies with a trial of corticosteroids 
are indicated in patients with cryptococcomas with significant 
surrounding edema, and neurological deficits, or in case of 

associated cerebral vasculitis. An open or stereotactic-guided 
removal of a surgically accessible cryptococcoma may be 
required if there is compression of vital structures or failure 
to reduce size of cryptococcoma after 4 weeks of therapy. For 
symptomatic hydrocephalus with dilated cerebral ventricles 
shunting is indicated [18].

Conclusion

In conclusion, in immunocompetent patients, cryptococcoma 
diagnosis is still a challenge. The clinician must consider 
this infection in the differential diagnosis of neoplasms. The 
understanding of the factors of the host, the microorganism and 
the microenvironment and their interactions will allow finding 
more adequate therapies to combat this pathogenic agent.
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