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SUMMARY
Cryptococcus neoformans and C. gattii cause invasive
fungal disease, with meningitis being the most common
manifestation of central nervous system (CNS) disease.
Encapsulated cryptococcomas occur rarely, predominantly
in immunocompetent hosts, usually related to C. gattii.
Our patient was an immunocompetent man who
presented with headache and a large cystic CNS lesion
thought to be glioblastoma. Biopsy of a concomitant
lung lesion confirmed cryptococcoma and empiric
antifungal therapy was started for presumed CNS
cryptococcoma. Antifungal therapy failed to shrink the
CNS lesion, and surgical excision confirmed C. gattii CNS
cryptococcoma. Following surgery he had complete
resolution of symptoms. This case highlights that
cryptococcoma cannot be distinguished from tumour on
clinical or imaging findings. A combined medical and
surgical approach is optimal for the management of
large or surgically accessible cryptococcomas, as
antifungal therapy alone is unlikely to penetrate large
lesions sufficiently to lead to a cure.

BACKGROUND
The diagnosis and treatment of central nervous
system (CNS) cryptococcoma is more compli-
cated than that of meningitis. Cryptococcomas
are radiologically non-specific, may be mistaken
for malignant lesions, and the diagnosis may only
be made on histology after resection. It is import-
ant to consider cryptococcoma in the differential
for malignant and mass lesions of the CNS, par-
ticularly in areas in which Cryptococcus gattii is
endemic.
C. neoformans and C. gattii are encapsulated

yeasts that can cause invasive fungal infection in
humans, with the lung and CNS the most common
sites of infection. C. neoformans classically causes
meningitis in the immunosuppressed host, whereas
C. gattii predominantly causes disease in immuno-
competent hosts and can lead to the formation
of large pulmonary and CNS cryptococcomas.1–3

C. neoformans is found worldwide. C. gattii, which
causes most cryptococcomas, was thought to be
geographically restricted to areas such as Australia,
Papua New Guinea, Southeast Asia, Africa, South
America, Southern California and Vancouver Island
but more discriminating identification suggests that
it too is worldwide.4–6

Although there are no clinical trials on which to
base timing (early vs delayed) of surgical resection of
cryptococcomas, prolonged courses of antifungal
agents are usually recommended. Morbidity remains
high and long-term neurological sequelae are more
common in C. gattii-related cryptococcomas than in

the C. neoformans meningoencephalitis, although
mortality is higher with the latter.3 7

CASE PRESENTATION
A 55-year-old man presented to his general practi-
tioner with a 1-month history of headaches. The
headaches were severe, radiating from the occiput to
the frontal regions of his head with no associated
systemic symptoms. His medical history included
controlled essential hypertension and gout, but no
history of diabetes or immunocompromise. He was
an ex-smoker and drank alcohol sparingly. A CT
scan revealed a large right frontoparietal lesion
(figure 1A), suggestive of a CNS malignancy. He was
started on 16 mg of dexamethasone daily in divided
doses and referred for neurosurgical evaluation.
Clinical examination revealed papilloedema of the

right optic disc and left pronator drift. The remain-
der of the examination was normal. Laboratory
investigations were normal with no evidence of
leucocytosis. MRI demonstrated a 4×5×4.8 cm het-
erogeneous predominantly cystic mass in the right
frontoparietal region with peripheral enhancement
and surrounding oedema. There was moderate mass
effect with effacement of the right ventricle and
5 mm midline shift to the left side (figure 1B, C).
The remainder of the brain parenchyma was normal.
These findings were consistent with a primary CNS
malignancy, most in keeping with a glioblastoma,
and surgical resection of this lesion was planned.
Preoperative chest radiography and CT scan

demonstrated a mass lesion in the left upper lobe
(figure 1H, I). Bronchoscopic biopsy and washings
demonstrated encapsulated yeast morphologically
resembling Cryptococcus; however, these were unable
to be cultured (figure 2A, B). Serum cryptococcal
antigen was found to be reactive at 1:512.
Cerebrospinal fluid (CSF) cryptococcal antigen was
1:8 with normal glucose (4.2 mmol/L) and protein
(370 mg/L). Blood and CSF cultures were negative.
The patient was HIV negative with normal lympho-
cyte subsets. In light of these findings, the primary
differential diagnosis became cerebral and pulmonary
cryptococcoma.

INVESTIGATIONS
The patient had CTand MRI brain scans, chest X-ray
and CT chest to look for possible lung malignancy.
Bronchoscopy was performed to biopsy a lung
nodule that identified Cryptococcus. A lumbar punc-
ture was performed and CSF and serum were tested
for cryptococcal antigen that confirmed infection.

DIFFERENTIAL DIAGNOSIS
The differential diagnoses included pulmonary and
CNS cryptococcoma, pulmonary cryptococcoma
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Figure 1 (A) CT brain with contrast,
axial view, showing large complex
cystic mass in the right frontal lobe
with midline shift consistent with
primary brain neoplasm. (B)
T1-weighted MRI brain, axial view. (C)
T2-weighted MRI brain, axial view,
showing heterogeneous predominantly
cystic mass (4×5×4.8 cm) centred in
the right frontal lobe with peripheral
enhancement, vasogenic oedema, and
5 mm of midline shift. (D) T2-weighted
MRI after 24 days of amphotericin B
plus flucytosine showing decrease in
oedema and mass effect, but no
change in the size of the lesion. (E)
T2-weighted MRI 3 months
postresection of large cryptococcoma
on medical therapy with oral
fluconazole. (F) T2-weighted MRI brain
10 months postresection showing
residual small gliotic cavity, without
enhancement or other evidence of any
residual disease. (H) Chest radiograph
showing a left upper lobe lesion
indicated by the arrow. (I) CT of the
chest showing a 22 mm spiculated soft
tissue density nodule in the left upper
lobe.

Figure 2 (A) Lung biopsy, H&E stain,
×100 magnification, red arrows
indicating individual Cryptococci with
surrounding capsular space. Green
arrow indicates possible early stage of
granuloma formation. (B) Lung biopsy,
mucicarmine stain, ×200
magnification. Yellow arrow indicates
Cryptococcus stained pink with large
capsular space around it. Green arrow
indicates a foamy macrophage (C)
Macroscopic cryptococcoma resection.
(D) Central nervous system
cryptococcoma tissue, Periodic acid-
Schiff (PAS) stain, ×400 magnification.
Long green arrow shows Cryptococcus
with staining capsular material. Short
green arrow indicates gliosis.
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and CNS glioblastoma multiforme, or primary lung malignancy
with CNS metastasis. Biopsy of the lung excluded malignancy
and suggested Cryptococcus. Excision of the cryptococcoma
confirmed C. gattii as the pathogen.

TREATMENT
Dexamethasone (to reduce brain oedema when malignancy was
suspected) was weaned over 9 days and antifungal induction
treatment was started with lipid complex amphotericin B
(Ablecet 450 mg (5 mg/kg/day), given over 12 hours, intraven-
ous) in combination with 5-flucytosine (5-FC), 1500 mg per
oral four times per day (66 mg/kg/day). Interval MRI performed
at 1 month revealed a marked decrease in oedema and mass
effect, but there was no change in the size of the lesion
(figure 1D). Given the minimal radiographic improvement,
uncertainty regarding antifungal penetration into the lesion, as
well as lack of a microbiologically confirmed diagnosis to guide
therapy, the decision for surgical resection was made.

Surgical resection confirmed the diagnosis of C. gattii crypto-
coccoma (figure 2C, D, see video). The mean inhibitory concen-
trations (MIC) of the fungal isolate were 0.5 mg/L for 5-FC,
0.5 mg/L for amphotericin and 4 mg/L for fluconazole.
Amphotericin and 5-FC were withheld 24 hours prior to
surgery due to renal insufficiency. Intraoperative CSF samples
indicated therapeutic levels of 5-FC (28 mg/L, or 56 times the
MIC); intralesion drug levels were not able to be measured.
Amphotericin B was not detected in CSF in keeping with previ-
ous experimental studies.8

OUTCOME AND FOLLOW-UP
Immediately postoperatively the patient experienced mild left
upper and lower limb weakness, which resolved within 4 days,
as well as mild left-sided facial weakness, which gradually
resolved over 2 months. The lipid complex amphotericin and
5-FC were continued for 10 days postoperatively (total 34 days;
15.3 g amphotericin). Oral fluconazole therapy at a dose of
800 mg daily was continued for 9 months, after which therapy
was stopped. Follow-up MRIs carried out 3 and 10 months
postresection showed a residual small gliotic cavity, without
enhancement or evidence of any residual disease (figure 1E, F).

He had incidentally developed mild primary hyperparathyroid-
ism thought to be unrelated to this condition.

DISCUSSION
The encapsulated yeasts C. neoformans and C. gattii cause inva-
sive fungal infections referred to as cryptococcosis. The lung
and CNS are the most common sites of infection. Most reported
cases of cryptococcosis worldwide are caused by C. neoformans.
However, improved diagnostic discrimination indicates that
C. gattii has a similar worldwide distribution.4–6 Whereas
C. neoformans usually causes disease in patients with T-cell
immunodeficiency, such as those with AIDS, C. gattii is more
likely to be associated with disease in immunocompetent
hosts.1–3 CNS disease may present with acute or subacute onset
of meningitis, meningoencephalitis, space occupying lesions, or
hydrocephalus. CNS mass lesions or cryptococcomas are signifi-
cantly associated with C. gattii, particularly in immunocompe-
tent hosts.1–3 9 10

Diagnosis of cryptococcal CNS disease can be delayed in
immunocompetent patients where the index of suspicion is low,
and because symptoms are often non-specific and subacute.
Serum cryptococcal antigen testing is a good screening test,
though less sensitive in HIV-negative patients.11 Examination of
CSF can reveal abnormalities such as high opening pressure,
positive India ink stain and the presence of detectable crypto-
coccal capsular polysaccharide antigen. Detection of crypto-
coccal antigen in CSF is very sensitive and specific for the
diagnosis of cryptococcal meningitis.11 Glucose is usually low,
and protein elevated. Very high lumbar CSF protein may indi-
cate obstruction to CSF flow known as Froin’s syndrome.12

Cryptococcus can often be cultured from the CSF. In our case,
CSF glucose and protein were found to be normal,
Cryptococcus was not able to be cultured from the CSF, India
ink stain was negative and the cryptococcal antigen in the CSF
was detected at a low titre of 1:8 suggesting a sequestered
encapsulated infection.

Although neuroimaging is frequently normal in patients
with cryptococcal meningitis, radiological abnormalities can
include cryptococcomas, pseudocysts and obstructing hydro-
cephalus.13–18 Cryptococcomas are more common in immuno-
competent patients, and have been found in up to 69% of
immunocompetent patients with C. gattii.1 2 19 All of the very
large cryptococcomas described to date are thought to be due to
C. gattii.2 Although MRI is the most sensitive neuroimaging
modality for cryptococcal disease cryptococcomas can appear
indistinguishable from other CNS lesions such as pyogenic
abscesses, toxoplasma, lymphoma, primary CNS malignancy,
tuberculomas and metastatic malignancy.20–22 Cryptococcomas
in immunocompetent patients are misdiagnosed in over half of
the cases, usually as brain tumours, and diagnosis may only be
recognised after surgical resection or biopsy.14 22 MRI features of
cryptococcoma have been described to include hypointensity in
T1-weighted images and hyperintensity in T2-weighted images
with peripheral oedema and ring-shaped enhancement after
gadolinium in the majority of cases with cystic lesions.17 18 22

MR spectroscopy may, in the future, assist with radiological diag-
nosis of CNS cryptococcal disease.23–28 Interpretation of neuroi-
maging abnormalities after treatment is difficult because some
degree of MRI changes may persist a number of years after suc-
cessful treatment.29

The goal of therapy is sterilisation of CSF to achieve neuro-
logical recovery. Treatment of CNS cryptococcal infection
includes antifungal treatment and relief of elevated intracranial
pressure, and, in the case of large (>3 cm) cryptococcomas,

Video 1 Intraoperative video: the cryptococcoma is shiny and
gelatinous in appearance but relatively firm and strengthened by
internal fibrous strands. It is well encapsulated and non-adherent,
with rare bridging arteries.

Ulett KB, et al. BMJ Case Rep 2017. doi:10.1136/bcr-2016-218824 3

Unusual presentation of more common disease/injury




debulking of the lesion.7 Guidelines for patients with cerebral
cryptococcomas recommend antifungal induction therapy for at
least 6 weeks with amphotericin (amphotericin D (0.7–1 mg/kg/
day, intravenous) or liposomal amphotericin B (3–4 mg/kg/day,
intravenous) or lipid complex amphotericin (5 mg/kg/day, intra-
venous)) with 5-FC (100 mg/kg/day orally in four divided
doses).7 30 31 Induction should be followed by consolidation
and maintenance therapy with 400–800 mg per day of oral

fluconazole (if susceptible) for between 6 and 18 months.
A longer course of treatment may be required in cases of C.
gattii.2 3 Corticosteroids to reduce oedema and mass effect of
cryptococcoma has not been evaluated systematically.7

Our experience suggests that early surgery in cryptococcomas
may significantly shorten the duration of required antifungal
therapy and should be considered as part of first-line therapy in
all cases which are amenable to surgical resection.

Learning points

▸ Cryptococcus gattii can cause central nervous system (CNS)
mass lesions that are indistinguishable from primary CNS
malignancy in immunocompetent patients.

▸ Cryptococcal antigen testing of CNS and serum should be
considered in the diagnostic workup of CNS mass lesions.

▸ A combined medical and surgical approach for CNS
cryptococcoma may be optimal to shorten duration of
antifungal therapy, provide definitive diagnosis and improve
outcome.
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Patient’s perspective

Initial journey
▸ On 1 January 2013 I woke post-New Year’s Eve with an

outrageous headache including heightened sense of hearing.
I mentioned to my wife that the ocean was very loud that
morning.

▸ The discomfort continued and worsened until I attended my
general practitioner who requested a CT. By 19:00 on Friday
night, I was admitted to the neurosurgical ward with a
suspected brain tumour. This was a devastating event for my
wife and children, though I tried to remain somewhat
optimistic. I was prepared for surgery which included a chest
X-ray, and then a preoperative bronchoscopy.

▸ Brain surgery was scheduled for the following Monday and I
was permitted (encouraged) to spend the weekend with my
family. The reality of brain tumour surgery became very raw
that Friday afternoon travelling home. On my way home,
however, I received a phone call from a resident doctor
advising that after the bronchoscopy result: they now
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was also off the agenda.

▸ I was requested to return to the hospital on the Sunday for
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first lumber puncture; I can still feel his hands shaking
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she replied it was only fungus with no tumour. Those were
great words.
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journey finally came to an end. Be it so humble there is no
place like home.

▸ It is quite surprising how weak the human body becomes
after surgery and hospitalisation, I had no energy, and the
simplest tasks were exhausting. At times I thought this
weakness may be permanent but the body does recover, the
weight is back on (plus more unfortunately).

▸ The treatment, care and respect I received from hospital
were simply outstanding. They saved my life and I thank
them very, very much.
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