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A brain abscess is a localized collection of pus within the
brain parenchyma' or meninges. A wide range of micro-
organisms have been identified as causative agents,
depending on the source of infection and predisposing
conditions.?® A few published data are available on the
microbiology of cerebral abscesses from developing
countries.®® Human brain abscesses due to fungi are
mostly seen in immunocompromised patients with
opportunistic infections. They have also been seen in
patients on cytotoxic drugs, long-term corticosteroid
treatment, and those with diabetes mellitus’ These
abscesses have been caused by various species such as
Aspergillus, Candida, Zygomycetes, Cryptococcus
neoformance, Blastomyces dermatitidis, Coccidioides
immitis, and Pseudallescheria  boydii. However,
basidiomycete Schizophyllum commune has also been
reported as an emerging pathogen which was found
involving the lungs of a 58-year-old patient, with
subsequent dissemination to the brain.™

Phaeohyphomycosis is a term initially proposed by
Ajdlo and Georg" in 1974 for fungal infection
characterized by dematiaceous (because of the dark
pigment, dihydroxy-naphthalene melanin, present in the
cell wall) septated mycelia elements in tissues. The more
general term, “cerebral phaeohyphomycosis,” is applicable
to al brain infections caused by dematiaceous fungi. These
organisms are being increasingly recognized as
opportunistic pathogens that can cause serious disease in
immunocompromised patients.® The most frequently
reported pathogen of this group is Xylohypha bantiana
(previoudy known as Cladosporium trichoides or C.
bantiana.’®) The rarer pathogens are Bipolaris
hawaiiensis, B. gpicifera, Chaetomium globosum,
Scopulariopsis  brumpti, Dactylaria gallopava, and
Dreschdera spicifera.

From Riyadh, Saudi Arabia, Jinkins et a.* reported
five cases with differing forms and severity of cranial
aspergillosis. In 1989, Ur-Rahman et al.* aso from
Riyadh, reported a multiple phaeohyphomycotic brain
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abscess caused by Cladosporium spp. in a Saudi female,
after the culture had been identified as Ramichloridium
obovoideum by the Clinical Microbiology Laboratories in
North Carolina, U.S.A. In 1988, Ur-Rahman et al. again
reported three cases caused by R. obovoideum® Al-
Hedaithy et a. from the same hospital as Ur-Rahman
(King Khalid University Hospital) independently identified
the causa fungus in the three cases to be Fonsecaea
pedrosoi.’” These three isolates, in addition to another
unidentified isolate in 1991 have undergone taxonomic
evaluation by Campbell and Al-Hedaithy, and were re-
classified as Ramichloridium mackenziei spp. in 1993."®
This fungus has also been considered by these authors in
the same publication as the etiologic agent responsible for
four previous cases in other Middle Eastern countries. To
our knowledge, only these eight cases of brain abscesses
due to R. mackenziei have been reported since 1993. In
1994, Jamjoom et al. reported three cases of brain
abscesses caused by Actinomyces israelii, which were
successfully treated by burr-hole aspiration and a short
course of antibiotics (3-4 weeks)."® In 1995, Jamjoom et
a.,® in their retrospective study on intracranial mycotic
infections in neurosurgical practice over an eight-year
period, again reported mycotic intracranial lesions in eight
out of the 17 cases in the study. Actinomyces israelii was
responsible for the three cases (previously reported in
1994) and Nocardia asteroides for one, in addition to the
four cases caused by R. mackenziei. In 1996, Ur-Rahman et
a.? reported nine cases of crania and intracranial
aspergillosis of sinonasal origin.

In 1989, Basit et a.® reported 21 pyogenic brain
abscesses out of 179 cases examined between 1976 and
1984 at the Dammam Central Hospital in the Eastern
Province of Saudi Arabia. In 1990, lbrahim et a.?
reported 26 cases of brain abscess between 1982 and 1988.
None of the examined cases reported by these authors in
their publications were of mycotic origin.

CT scan is very helpful in delineating the location and
character of fungal brain lesions. Contrast enhancement on
CT scan or MRI depends on vascularity and disruption of
the brain barrier.”> We recently treated unsuccessfully two
serious cases of brain abscess due to R. mackenzei in the
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Eastern Province of Saudi Arabia. Thisis areport of these
two cases and a discussion of the diagnostic CT scan
implication of pyogenic brain abscesses.

FIGURE 1. Branched septate hyphae of Ramichloridium mackenziei in
gram-stained smears of aspirated pus from brain abscessin case 1 (370x).

Casel

A 67-year-old Saudi femae, a known case of
psychiatric illness, diabetes mellitus, hypertension and
dizziness, convulsions and headache, attended the
Neurosurgical Department. A brain CT scan with contrast
revealed a ring-enhancing lesion with a central ring-like
high attenuation in the left parietal region. The patient
underwent stereotactic aspiration of the lesion, which
turned out to be an abscess. Initial culture sensitivity was
reported by the bacteriology Ilaboratory to have
Staphylococcus epidermidis. The patient was given proper
antibiotics according to the sensitivity report (cloxacillin
and flagyl). Two weeks later, a repeated CT scan revealed
no change in the abscess size, therefore, re-aspiration was
done. The purulent material was removed and sent to both
bacteriology and mycology laboratories. Immediate
microscopic examination of gram-stained smears was
carried out which demonstrated fungus elements (Figure
1), as did cultures of the pus (Figure 2). The isolated
pathogen was identified as a dematiaceous fungus, and
proven later to be R. mackenziei (U.K. National Collection
of Pathogenic Fungi as NCPF 7123, Public Health
Laboratory, Mycology Reference Laboratory, Bristol, U.K.)
Therapy with intravenous amphotericin B was started. A
repeated CT scan after eight days showed improvement,
but all of a sudden, the patient complained of fever and
urinary tract infection and died two days later.

Case 2

A 65-year-old Saudi female, who was being treated for
myelofibrosis and Hodgkin's lymphoma (nodular sclerosis)
attended the Neurosurgical Department suffering from
fatigability, palpitations and fever for a duration of three
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days. Pre- and post-contrast brain CT scans showed a well-
defined low-attenuated ring-enhancing lesion with a
central high-attenuated ring-like appearance in the right
parietal region (Figure 3). This was followed by a CT scan
to locate the abscess, and pus was aspirated by emergency
burr-hole operation. The pus was sent to both bacteriology
and myco-

FIGURE 2. Ramichloridium mackenzei. Microscopic morphology, Case 1
(acid fuchsin, 400x).

logy departments. Immediate microscopic examination of
the gram-stained smears was carried out, which
demonstrated mainly fungus elements. Cultures were
positive for R. mackenziei and Pseudomonas spp. (bacteria
as secondary infection) (Figure 4). The patient received
both amphotericin B and gentamicin (i.v.), however, her
condition progressively worsened despite surgical drainage
and the intravenous antifungal and antibiotic therapy. The
patient died approximately three weeks after her initial CT
scan.

Discussion

Brain abscess is a deadly complication of immuno-
suppression, particulary in patients with diabetes and/or
Hodgkin's lymphoma. Although the morbidity and
mortality associated with brain abscesses have been
decreasing in the past 20 years, problems persist in the
areas of early diagnosis, identification of responsible
pathogens and effective medical and surgical treatment. In
1993, Campbell and Al-Hedaithy™® published the first
report of brain abscesses caused by an unusud
phaechyphomycete classified as R. mackenziei spp., which
were isolated from four cases of brain abscesses from the
Central Province of Saudi Arabia. This fungus has a
limited geographic distribution, as it has been considered
the cause of these four cases in Saudi Arabia and another
four cases in other Middle Eastern countries (only one
patient had travelled outside the Middle East during the
course of illness.'®) The two cases presented here are the



first proven infections of cerebra phaeohyphomycosis
caused by R. mackenziei in the Eastern Province of Saudi
Arabia. In addition, one of the two cases is due to this
fungus mixed with Pseudomonas spp. (bacteria). Upon
reviewing the literature, the overall incidence of
Pseudomonas as the main causative organism has been
found to be low."?*%

Thetypical CT scan picture of a cerebral abscessis that
of aring-like lesion with a low attenuation core?** The
minimal ring enhancement was probably an effect of
steroid

FIGURE 3. Pogt-contrast brain CT scan showing well-defined, rounded
low-attenuated lesion with central ring-like high attenuation (Case 2).

FIGURE 4. Ramichloridium mackenziei (Case 2). Subculture of the
fungus at 3 weeks at 30°C.
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treatment, which is known to suppress the peripheral
enhancement of abscesses. %% The high attenuation core of
the leson could have resulted from secondary
hemorrhage.?®

Hypodense lesions with peripheral ring enhancement in
brain abscess have been reported in cerebra
phaeohyphomycosis'® and in neonatal brain abscess caused
by Morganella morgagni (bacteria).*® In 1994, Hagnesee et
al.* in their report on fungal brain abscessesin 58 cases of
different agents described typically multifocal hypodense
non-enhancing lesions with mass effect in aspergillus
infections (26 cases), while the majority of brain abscesses
caused by Candida had normal scans.

Non-detailed ring-enhancement lesions in the brain
have been described by some authors.?>** Non-contrast CT
scan of brain abscess caused by Candida albicans showed
hypodense area involving the head of the right caudate
nucleus.®*® However, multiple high-density lesions of
different sizes have been described in another case of
cerebral candidiasis® The CT scan in a case of brain
abscess caused by Blastomyces dermatitidis demonstrated a
left cerebral mass that was enhanced by contrast.*® A TB
brain abscess with non-detailed ring-enhancing lesions has
been described in an AIDS patient,®® yet in another
publication, a CT scan showed a ring-enhancing |low-
attenuated lesion.®® Toxoplasmosis brain abscess typically
manifests on CT scan and MRI as nodular (small
encephalitis) and/or ring-enhancing (large abscess) lesions
within the brain parenchyma. Cryptococcus brain abscess
in CT scan and MRI generally appears as discrete nodular
or ring-enhancing masses.® Areas of abnormal
enhancement have been described in a case of cerebra
mucormycosis brain abscess.®’

In MRI findings of brain abscesses, heterogeneous
mass lesions, contrast-enhanced mass lesion, and
multiloculated cystic lesion with marked brain edema
adjacent to the lesion have been described by some
authors.lo'15'37'38

Of particular interest to the CT scan of our two cases of
Hodgkin's lymphoma and the severely diabetic patients
with brain abscesses was the presentation of a central ring-
like high attenuation (most probably due to secondary
hemorrhage), in addition to the classical, well-defined,
ring-enhancing low-attenuated lesions. This could be
related to the severity of the infecting organism (R
mackenziei).
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