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Abstract

There are very few cases in the literature on spinal cryptococcomas occurring alone without cerebral involvement
at onset. Although cases of cerebral cryptoccomas followed by arachnoiditis have been reported, cases of spinal
cryptococcoma followed by cryptococcal meningitis are exceedingly rare. We present a patient with spinal cord
cryptococcoma who subsequently developed cryptococcal meningitis in a young immunocompetent patient. Early
recognition and aggressive anti-fungal treatment is important.
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Introduction
Cryptococcus is an encapsulated yeast, which allows them to have

antiphagocytic and immunosuppresive abilities. There are over 50
species, but only C. neoformans var. neoformans (C. neoformans) and
C. neoformans var. gattii (C. gatti) are considered principal pathogens
in humans [1] and one of the most common fungal infections in the
central nervous system [1]. C. neoformans (serotypes A, D and AD)
and C. gattii (serotypes B and C) are the commonest subtypes.

C. neoformans is the most common species in the United States and
other temperate climates throughout the world and is found in aged
pigeon droppings [1,2]. C. gattii is mainly found in the tropics but is
not associated with birds; it grows in certain species of eucalyptus trees
(i.e., Eucalyptus camaldulensis, Eucalyptus tereticornis). C.
neoformans causes cryptococcal infections in immunocompromised
patients, whereas C. gatti usually infects immunocompetent patients
[1-5].

The cryptococcal spores are inhaled by humans and get lodged in
the lungs. During periods of impaired immunity, the spores
disseminate to other organs especially the central nervous system
(CNS). Meningitis is the commonest manifestation of cryptococcosis
of the CNS [1-7]. There are very few cases in the literature on spinal
cryptococcomas occurring alone without cerebral involvement at
onset. Although cases of cerebral cryptoccomas followed by
arachnoiditis have been reported, cases of spinal cryptococcoma
followed by cryptococcal meningitis are exceedingly rare [3-6]. We
present a young immunocompetent male patient with spinal cord
cryptococcoma who subsequently developed cryptococcal meningitis.

Case Report
A 19 year old adolescent presented with acute onset of weakness of

the lower limbs following a fall at home. He was admitted to a
neighbouring state hospital and referred to our centre for further
management after three weeks of symptoms. There was no history of
prior weakness of the lower limbs or sphincter involvement and patient

was in good health. General physical examination revealed an alert and
oriented young man.

Neurological examination of the upper limbs was normal. Lower
limb examination revealed increased tone and clonus bilaterally. Power
over the lower limbs were Medical research council scale (MRC) 3/5
on the left and MRC 1/5 on the right with extensor plantar responses
bilaterally. Pin-prick sensation, proprioception and vibration were
reduced till the level of L1 bilaterally. There were no signs of meningeal
irritation.

Figure 1: (a) Sagittal T2WI MRI of the spinal cord showing a ring
like intramedullary lesion within the thoracic spinal cord. The
lesion had central hypointensity with surrounding cord oedema
(arrow). (b) Axial T1 MRI with contrast of spinal cord showing a
ring enhancing lesion within the thoracic cord.

Blood tests including full blood count, erythrocyte sedimentation
rate, tumour markers, HIV and viral hepatitis screens were normal.
Chest X-ray and X-ray of the thoraco-lumbosacral spine were
unremarkable. Urgent MRI of the whole spine {Sagittal T2 weighted
imaging (WI)} showed a ring-like intramedullary lesion within the
thoracic cord asymmetrically occupying the entire central, lateral and
posterior portions of the cord. The lesion had a central hypointensity
with surrounding cord oedema and ring enhancement post contrast.
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The lesion was initially suspected to be a spinal cord tumour, possibly
an ependymoma (Figures 1a and 1b).

The patient was operated within 48 h of hospitalisation to our
tertiary hospital. T11 laminoplasty and excision of the tumour was
performed. Post operatively, the patient’s general consciousness
remained the same. However, the power of the lower limbs
deteriorated to MRC 2/5 on the left and MRC 0/5 on the right side. He
was diagnosed with post-operative oedema, and was given
dexamethasone 4 mg eight hourly. One week later, there was
improvement of the lower limb power to 3/5 bilaterally.

Biopsy of the cord lesion surprisingly showed granulomas,
multinucleated giant cells, lymphocytes with central necrosis and
encapsulated organisms positive for periodic acid Schiff (which stains
for the cell wall and body of fungal elements) and Gomorri
methenamine silver (GMS) stain (which stains exclusively for fungal
organisms causing cell walls to stain black or brown). These
histopathological changes,combined with the findings on
histochemical stains and subsequent cultures were consistent with
chronic granulomatous inflammation secondary to C. neoformans
infection though the patient did not have any signs and symptoms of
systemic fungal infection. (Figures 2a-2c) Antifungal treatment with
intravenous amphotericin and fluconazole was started rather than
Flucytosine which has been reported to result in quicker clearance of
viable yeasts from the central nervous system as the latter drug was not
readily available at our center that time.

Figure 2: Histopathology of spinal cord lesion, (a-d) showing
Gomori methenamine silver (GMS) and Periodic acid schiff stains
(PAS) (a,d) and Hemotoxylin and eosin stain at 400x & 600x power
(c,d) of the spinal cord lesion showing (arrows) granulomas,
multinucleated giant cells and encapsulated organisms (thickened
membranes) positive for PAS and GMS stains.

On the 13th day postoperatively, the patient complained of headache
and vomiting followed by two episodes of generalized tonic-clonic
seizures. Glasgow coma scale (GCS) dropped to 8/15 (Eye 3, Motor 5,
Verbal 2). Examination revealed bilateral papilloedema and bilateral
sixth nerve palsies. The power was MRC 3/5 at both upper limbs and
1/5 over both lower limbs with generalised hypertonia, hyper reflexia
and up going plantar responses bilaterally.

Urgent CT brain (plain) showed early non-obstructive
hydrocephalus (Figure 3). Lumbar puncture done revealed raised
cerebrospinal fluid (CSF) opening pressure of >30 cm H20 with high
CSF protein (1.0 g/dL) and low CSF sugars (0.6 mg/dL). CSF Indian
Ink for Cryptococcus was positive for encapsulated yeasts and CSF
cryptococcal antigen was positive. CSF cryptococcal culture grew C.
neoformans. The patient was treated aggressively with intravenous
mannitol, lumbar punctures, neurosurgical intervention, intravenous
amphotericin B and fluconazole. However, eventually, the patient
developed nosocomial sepsis with prolonged hospitalization leading to
a fatal outcome after one month despite aggressive antifungal
treatment. Early recognition of spinal cord cryptococcomas with
development of cryptococcal meningitis as a delayed complication is
important.

Figure 3: Axial CT brain done post laminectomy showing mild
communicating hydrocephalus with temporal horns of the lateral
ventricle being seen.

Discussion
Acute onset presentation of intramedullary spinal cord

cryptococcoma is a rare initial presentation of cryptococcal infection.
We are describing an unusual case of a patient with a solitary spinal
cord cryptococcoma followed by cryptococcal meningitis in a young
immunocompetent patient occurring in the absence of cerebral
cryptococcomas. Prior to this, he did not have fever, systemic
complaints, headaches, vomiting and seizures to suggest central
nervous system infection or raised intracranial pressure at the onset.
This immunocompetent patient presented acutely with sudden onset of
lower limb weakness as a result of the spinal cryptococcoma. Though
his eventual outcome was poor, this case highlights important learning
points to consider as the initial lesion mimicked a cord tumor in the
absence of systemic complaints and the presence of disseminated
disease as a complication of the initial pathology.
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Infection with C. gattii usually affects immunocompetent patients. It
presents with a granulomatous inflammatory response, mainly in
tropical and subtropical regions resulting in chronic disease as
compared to C. neoformans. Subjects infected with C. gattii are at risk
of intracerebral mass lesions (e.g. cryptococcomas) as well as
meningitis, encephalomyelitis and optic nerve atrophy. In comparison,
C. neoformans is present worldwide. It has a tendency to cause
infection in predominantly immunodeficient patients (90%) though
not exclusively limited to these types of patients, leading to acute
meningitis or meningoencphalitis with a higher mortality. Patients
with C. gatti are characterized by less mortality as an outcome but with
neurological sequelae, the need for surgery and prolonged therapy
[1-5]. In our case, C. neoformans infection of the spinal cord
developed in an otherwise immunocompetent young man which again
is against what is commonly reported in the literature. This
underscores certain differences in presentation locally in Malaysia. The
subject progressed to develop cryptococcal meningitis despite
antifungal therapy and surgical intervention possibly due to
dissemination of disease.

The intramedullary lesions of spinal cryptococcosis are described as
cryptococcomas [1-8]. Intramedullary spinal cryptococcomas are less
common compared to intradural and other types of extradural lesions
[8]. In the literature there have been a few reports of spinal
intramedullary cryptococcomas. In these rare reports, the majority
presented with paraparesis and pyramidal signs in the lower limbs with
a sensory level in the thoracolumbar region [6-8]. Shen et al. reported a
similar rare case of a conus medullaris cryptococcoma in an
immunocompetent host in the absence of meningoencephalitis with
symptoms mimicking an intramedullary spinal cord tumor. Their
patient had a good outcome with surgical removal in the absence of
dissemination of the lesion followed by post-operative anti-fungal
treatment [6]. As in our case, the lesion was initially thought to be a
tumor. Majority developed the lesions in the thoracic or upper lumbar
regions and were diagnosed after a biopsy [6-8]. The cryptococcomas
on MRI spine appeared as hyperintense lesions with oedema and ring
enhancement, similar to our patient. The survival rate for these
patients if limited to the spine was high [6-10]. The incidence of spinal
cryptococcomas with cerebral meningitis is not well documented. In
one of the earliest reports by Grosse et al., a young female patient
developed lumbar myelitis due to an intramedullary lumbar
cryptoccoma and cerebral cryptococcomas necessitating combined
therapy with antifungals, steroids (for the myelitis) and decompressive
laminectomy which produced overall good outcome after 2 years of
antimycotic treatment [3]. Aside from this early study, Stein et al. [12]
reported four patients with mycotic spinal arachnoiditis and
meningitis due to cryptococcal infection. Three of these patients
developed acute fungal meningitis postoperatively and two out of the
three died, similar to our case. None of them had cryptococcomas of
the spine. Therefore mortality is higher when cerebral involvement is
present [6-12]. In our patient the overall outcome despite correct
diagnosis, dissemination of the disease and institution of aggressive
antimycotic treatment was complicated by nosocomial septicaemia. In
order to improve therapeutic outcomes, there have been a number of
reports suggesting the possible benefits of intravenous amphotericin in
combination with intrathecal amphotericin B. In a trial conducted by
Yuchong et al., all 14 patients survived with no evidence of relapse
during 1 year follow-up with intrathecal injection of amphotericin B or
with low-dose therapy [13]. Therefore, this technique should be
considered as it appears to be effective and safe in carefully selected
patients though it was not tried in our patient.

Steroids were used early in this case in the presence of mass effect to
help reduce the swelling caused by the tumor residing at the spinal
region which was causing significant neurological deficits. There is a
lack of strong evidence showing the risks or benefits of steroid use in
severe CNS cryptococcal disease. However, there are multiple case
reports including the case described by Grosse P et al mentioned
earlier in this article [3-11]. As in the latter case, therapeutic success
and good neurologic outcomes were achieved with the use of
adjunctive steroids in non-HIV infected individuals with severe CNS
cryptococcal infection especially when complicated by
cryptococcomas in the cerebral cortex and spine to reduce the
inflammatory response [6-14]. Nonetheless, more randomised control
trials are needed to elucidate the cautious benefits versus the risks.

Early shunting by aggressive neurosurgical intervention has also
been advocated by consensus guidelines even when the ventricles are
not that large in order to improve outcomes and prevent the
discomfort experienced by patients due to repeated lumbar punctures.
In fact a number of studies have shown the benefits in terms of
morbidity and mortality outcomes. The placement of a
ventriculoperitoneal shunt, even in cases where the neuroimaging
studies do not reveal presence of a hydrocephalus and in those with
persistent CSF cryptococcal infection can address the problem of
raised intracranial pressures [14]. Furthermore, depending on the
response to medical treatment, decompressive laminectomy with local
expansion of the dura also can be considered to prevent irreversible
spinal cord damage as was done in this case.

In summary, we are presenting an interesting and rare case of an
immunocompetent patient with spinal intramedullary cryptococcoma
followed by acute cryptococcal meningitis postoperatively. Although
rare, spinal cryptoccomas should be thought of in patients from
endemic regions and when the MR imaging shows hyperintense
lesions with ring enhancement involving thoracic and upper lumbar
region [9]. This diagnosis needs to be entertained in young patients, as
this disease is potentially treatable.
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