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A B S T R A C T

We report on a brain abscess in an immunocompetent man caused by Cladophialophora bantiana, a black mold
known to prefer the brain for abscess-formations with a mortality rate up to 65%. The published cases so far
show different therapeutical approaches and outcomes, whereby a standardized treatment could not yet be
established. We report on a case of Cladophialophora bantiana brain abscess with total remission of the abscess
after full resection and a short antifungal treatment.

1. Introduction

Cladophialophora bantiana belongs to the group of phaeohyphomy-
coses (“phaeo”= greek for “dark”) which are characterized by their
highly neurotropic spreading due to melanin production, that allows to
bind to receptors of the blood-brain barrier and penetrate into the
parenchyma [1]. Fungi containing melanin in their cell walls are also
called dematiaceous, phaeoid or darkly pigmented fungi. Cladophialo-
phora bantiana is the commonest cause of cerebral phaeohyphomycosis
[1]. It is especially known to affect immunocompetent male individuals
with no special medical history and the mortality rate is reported as
high as 65% [2].

Similar to bacterial brain abscesses, also in cerebral phaeohypho-
mycoses there is a male predominance of 70% with an average age of
35 years [3]. Half of the cases occur in non-immunosuppressed patients.

Cladophialophora bantiana is an ubiquitous soil fungus with pre-
dominance in subtropical areas, but it can also occur in moderate cli-
mate zones [2,4]. The entry point of the fungus still remains unknown.
Inhalation and haematogenous spread from an unrecognised pul-
monary focus has been hypothesised, as well as chronic sinusitis [5].

In literature reviews, early diagnosis and full resection of the lesion
has been associated with higher cure rates, but antifungal treatment
duration is reported for 6 months or longer. We report on a case of an
abscess caused by this pathogen with a favourable outcome after sur-
gical and short antifungal treatment.

2. Case

A 53-year old man was referred to the neurology department of a
tertiary care hospital in Switzerland by his ophthalmologist due to bi-
temporal peripheral visual loss (day 0). The symptoms began with a
flickering in the eyes, accompanied by a typical migraine-pain (day -6),
which was known to the patient and of which the last occurrence was
15 years ago. Apart from migraine and asthma bronchiale the patient's
history was unremarkable and the only medication at that time was
inhaled steroids. Travel history was unremarkable.

The peripheral visual loss was the only neurological defect and the
patient did not report fever, seizures nor neck rigidity. Laboratory
parameters were all normal including C-reactive Protein (CRP).

A CT scan of the brain revealed a demarcated area and therefore an
MRI was done, which showed a singular lesion with slight enhancement
and edema, so that primarily a tumor was suspected and the patient was
referred to the neurosurgery department (day 1).

A navigation- and ultrasound-controlled macroscopically full re-
section of the lesion was performed with an osteoplastic mini-cra-
niotomy (day 7). After one night in the neurosurgical ICU the patient
was transferred to the normal ward. The postoperative MRI showed a
full resection of the lesion and the patient was discharged in good
condition while awaiting the histological results.

Unexpectedly the histology revealed an acute abscess with fungal
elements but without specification. The patient was immediately re-
hospitalized (day 15), a lumbar punction was performed with culturing
the liquor and empirical treatment with liposomal Amphotericin B and
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Voriconazole was started. Galactomannan and Cryptococcus neofor-
mans-antigen in the serum were negative. The liquor culture remained
sterile.

A panfungal PCR was done on the paraffin embedded biopsy and the
PCR revealed Cladophialophora bantiana (day 20).

The panfungal PCR is a single run PCR which amplifies the variable
region ITS2 of fungal rRNA gene [6,7]. Two Primers (ITS6 and ITS7)
were designed in the Institute of Pathology, Kantonsspital Baselland to
obtain shorter products as indicated in the mentioned publications
(manuscript in preparation).

The PCR Product of Cladophialophora bantiana had a length of
251 bp and was sequenced using both primers. The obtained sequences
were aligned and the complete sequence without primer-sequence was
blasted at NCBI Nblast suite.

Cladophialophora bantiana with the following sequence IDs:
KY312527.1; KY310641.1, KY310640.1, KY310639.1, LN813025.1,
KM525668.1, KP131826.1, KP131825.1, KP131824.1, KF800891.1,
AF397182.1, AF131079.1 was identified with 207 of 207 homolog base
pairs, 100% identity and 100% query coverage.

The entry point of the pathogen still remained unknown. As re-
vealed in MR Images, there was chronic sinusitis as possible entry point
but as the brain lesion was situated in the occipital cortex we presume
that there was haematogenous spread from an unrecognised pulmonary
focus. The patient remained hospitalized for intravenous antifungal
treatment.

After 7 days of treatment, liposomal Amphotericin B was stopped
due to increase of serum creatinine. Knowing that Cladophialophora
bantiana in the literature is described as susceptible to Voriconazole, we
continued with Voriconazole monotherapy (day 27). Drug monitoring
showed good therapeutic levels (between 3.8 mg/l and 5mg/l).

The patient was always in a good condition, showed no fever, and
the visual peripheral loss remained stable. He was followed in an out-
patient setting.

After 3 months of peroral Voriconazole treatment a repeat MRI
showed a normal postoperative site, without any intraparenchymal
lesions or enhancement. At that time, due to an increasing skin rash,
which developed under Voriconazole, we stopped the treatment.

In further follow-up MRI's another three months later and one year
after stopping treatment, no lesions are seen, and the patient is in good
condition without any complaint. (Fig. 1)

3. Discussion

Brain abscesses caused by Cladophialophora bantiana remain difficult

to treat with a high mortality rate. Screening the published reports, the
favourable outcome of our patient remains noteworthy in view of the
short duration of antifungal treatment.

Since 1911 there have been 120 cases of culture-proven
Cladophialophora bantiana CNS-infections reported in medical litera-
ture. In the earliest cases, mortality was 100%, as the patients were not
treated at all or only by surgery. So far there have been 21 patients
described without therapy, and none of them survived [2].

Reduction of mortality is noted in the literature since the seventies,
when antifungal therapy was applied, but significantly since 2002 when
Voriconazole was firstly available [1,8,10]. Voriconazole is an azole
with good penetration in the cerebrospinal fluid and good activity
against Cladophialophora bantiana [9]. Survival rates for cerebral
phaeohyphomycosis treated with Voriconazole have been reported as
high as 50% for two years [1].

The role of surgery to achieve complete cure is discussed in litera-
ture, especially if the lesion is fully resected [10–13]. In a recent me-
taanalysis of Kantarcioglu et al., 120 cases of proven cerebral phaeo-
hyphomycoses were reviewed, but as numerous therapeutic approaches
have been used, the impact of full resection could not be established.
The lowest mortality rate appeared to be in patients treated by both
antifungals and surgery [2].

Recommendations for type and length of antifungal therapy are still
lacking and so far only one case of favourable outcome with a short
duration of drug therapy has been published [14].

Summarizing for our report, the cases described in the past 100
years are too few to draw conclusions about treatment modalities in-
fluencing outcomes. Different approaches for achieving a favourable
outcome are discussed, such as early diagnosis and full resection com-
bined with antifungal therapy, which have all been applied in our case.

After publication of only one case of a survivor of a Cladophialophora
bantiana brain abscess after a relatively short antifungal treatment, our
case thus confirms that with full resection of the abscess, a duration of
antifungal treatment of 3 months can be adequate.
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Fig. 1. Imaging of lesion at time of first symptoms (left) and final follow-up MRI (right).
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