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Cerebral Phaeohyphomycosis Caused by Rhinocladiella mackenziei in a
Woman Native to Afghanistan�
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Rhinocladiella mackenziei is a recognized cause of endemic cerebral phaeohyphomycosis in the Middle East
area. Surgical resection of the abscesses and posaconazole treatment have improved the ominous prognosis of
this disease. We describe the case of a native Afghan woman living in France who presented with brain
abscesses due to R. mackenziei.

CASE REPORT
An 80-year-old Afghan woman, native of Kabul, with a his-

tory of ischemic heart disease and colon cancer, living in
France for 20 years, with no travel to Middle Eastern countries
and no return to her native country, was admitted to Antoine
Charial Geriatric Hospital (Lyon, France) for a transient epi-
sode of aphasia. She was afebrile, alert, and experiencing re-
sidual expressive aphasia and had an unremarkable general
evaluation. The leukocyte count was 11,400 cells/mm3, 50% of
which were lymphocytes. C-reactive protein was at 19.1 mg/dl,
and urinary and blood cultures were negative. Noncontrast
cerebral computed tomography showed left frontal and tem-
poral cystic lesions associated with a vasogenic edema. The
total body scan was normal. Magnetic resonance (MR) imag-
ing disclosed one frontal and one left temporal ring-enhancing
lesion, with the largest in the temporal region, measuring 33 by
13 mm (Fig. 1A). The axial diffusion-weighted MR images
show increased signal intensity with a low apparent diffusion
coefficient (ADC), indicating abscesses as opposed to solid
tumors (Fig. 1B). A keyhole aspiration of the left temporal
lesion was carried out, with the evacuation of 12 ml of creamy
yellow pus. Direct microscopic examination of the aspiration
fluid stained with Gram stain and hematoxylin-eosin stains
revealed many leukocytes and several moniliform hyphal struc-
tures. Intravenous voriconazole, 200 mg twice daily (BID), was
started. The seeding was done in blood agar, chocolate agar
PolyViteX, Schaedler agar, and Schaedler broth with 0.02% of
vitamin K. Detection of Aspergillus galactomannan and anti-
Aspergillus antibodies in serum was negative. After 4 days of
incubation at 37°C, black fungi appeared on all seeded cultures

that were sent to the National Reference Center for Mycoses and
Antifungals (Institut Pasteur, Paris, France). Colonies on 2%
malt agar were olive green to brown, with a lanose texture. Mi-
croscopic examination revealed short conidiophores arising in
right angles from dark-pigmented septate hyphae. At the apex of
these conidiophores, unpigmented conidiogenous cells with short,
cylindrical denticles produced conidia in sympodial succession
(Fig. 2). Conidia were pale brown and ellipsoidal (8 to 10 by 4 to
5 �m), with a prominent basal scar. On the basis of the morpho-
logical features described above, the fungus was identified as
Rhinocladiella mackenziei (formerly Ramichloridium mackenziei).
Genomic DNA was extracted as described previously (18). The
universal fungal primer pairs V9D/LS266 (10) and NL1/NL4 (15)
were used to amplify the whole ITS1-5.8S-ITS2 region of the
ribosomal DNA (rDNA) and the D1/D2 region of the large-
subunit rDNA, respectively (9, 14, 18). PCR products were then
sequenced at the sequencing facility of the Institut Pasteur. The
nucleotide sequence analysis of the internal transcribed spacer
(ITS) and the 28S region showed 96% and 99.2% identity, re-
spectively, with the R. mackenziei type strain isolate CBS 650.93
(GenBank accession number AF050288). Unfortunately, at the
time of writing, the culture stored at �80°C was no longer viable
and prevented antifungal susceptibility testing. Two weeks after
surgery, voriconazole treatment was stopped and oral posacon-
azole (400 mg BID) was initiated, based on a previous case report
(3). Four months after surgery, the patient was conscious, with a
stable neurological status. Brain computed tomography disclosed
the disappearance of the right temporal lesion, seen in the pre-
vious brain computed tomography control, and a decrease of the
size of the left frontal and temporal lesions. She was discharged,
and treatment by posaconazole (400 mg BID) was maintained.
The patient died 7 months postoperatively due to intercurrent
inhalation pneumonia while still receiving posaconazole.

Dematiaceous fungi represent a large and heterogeneous
group of filamentous molds containing melanin in their cell
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walls. The term phaeohyphomycosis was proposed by Ajello
and Georg in 1974 as “a collective name for a group of mycosis
caused by diverse genera and species of dematiaceous fungi”
(1). In 2007, Arzanlou et al. integrated DNA sequence data
into morphological and cultural features to resolve the species
concepts and generic limits of the taxa currently placed in
Periconiella, Ramichloridium, Rhinocladiella, and Veronaea and
found that Rhinocladiella mackenziei was the synonym of Rami-
chloridium mackenziei and proposed the former name (5). R.
mackenziei is a neurotropic fungus limited to patients living or
coming from Middle Eastern countries, mostly from Saudi
Arabia and Kuwait (Table 1). This fungus has not yet been
isolated from nature, and its predilection for people living in
the Middle East suggests a preference for the saprophytic
phase, if existent, within arid climates (11). Of note, Ur-Rah-
man et al. suggested the inhalation of the fungus as a presum-
able portal of entry after a report of a patient with small miliary
lesions in the lungs (21). Hematogenous dissemination could
explain the brain infection. Based on the present description, it
may be hypothesized that the latency may persist for years, as
our patient had not returned to Afghanistan for 20 years. To
the best of our knowledge, 21 other cases have been reported
between 1983 and 2010 (3, 4, 5, 8, 9, 13, 14, 17, 19, 21). The
fungus affects adults with a median age of 62 years (range, 32
to 80 years), without male predominance. An underlying dis-
ease or immunosuppression has been noticed in 14 of the

previously reported cases, while 5 did not present any partic-
ular underlying disease (8, 21). Information is lacking for the 2
remaining cases (Table 1). Brain abscess is the classic patho-
logical form at clinical presentation. Single lesions were
present in 70% of cases (3, 5, 6, 8, 12, 13, 14, 19, 21). Similar
to pyogenic abscess, fungal abscesses, including those caused
by R. mackenziei, show a hyperintensity in diffusion-weighted
imaging sequences and hypointensity in ADC maps (9). The
majority of patients were treated with a combination of med-
ical and surgical treatments. Most commonly used antifungals
were amphotericin B, flucytosine, usually associated with am-
photericin B, and itraconazole. This classically medical treat-
ment was associated with a mortality of 100% (4, 6, 8, 12, 13,
14, 17, 19, 20, 21). Al-Abdely et al. compared in vitro activities
and experimental efficacies of posaconazole, amphotericin B,
and itraconazole against R. mackenziei and found posacon-
azole to be superior in reducing the brain fungal burden (2).
Posaconazole (16) was previously given in two cases, and Al-
Abdely et al. reported the only case of prolonged survival (4
years) in combination with surgery (3). Badali et al. showed
that posaconazole has the best in vitro activity; however, be-
cause no in vitro formula is available, isavuconazole might be
second best (7). Surgical resection of the abscess was used in
33% of the cases, while 67% were treated by aspiration. Ur-
Rahman et al. reported the presence of branching fungal hy-
phae in the peripheral zone of gliosis surrounding the abscess
after histological evaluation of one operative case (21). Surgi-
cal aspiration provides a transient relief of the mass effect, but
surgical resection seems to be a suitable treatment for eradi-
cating the fungus. Although rarely described, cerebral phaeo-
hyphomycosis by R. mackenziei should be suspected in people
with an isolated cystic brain lesion living in or coming from the
Middle East, even multiple years after having left the area
where cerebral phaeohyphomycosis is endemic. In 2010, Badali
et al. reported the first case of cerebral abscess by Rhinocla-
diella mackenziei in India, which should now be added to the
list of areas where cerebral phaeohyphomycosis is endemic,
like Afghanistan, based on the present observation (6). Know-
ing that United States and European troops are still based in
Afghanistan, one should be aware of more imported cases in
returning soldiers. Surgical resection of the abscesses when
they are solitary, superficial, not in motor cerebral areas, and
not beside the ventricle system seems to be the more suitable
surgical option. Posaconazole therapy should be promptly ini-
tiated and maintained for months.

FIG. 1. (A) Postcontrast axial T1-weighted MR image showing the
rim-enhancing left temporal lesion with a central hypointensity.
(B) The low ADC suggests the diagnosis of abscesses.

FIG. 2. (A and B) Conidial apparatus of R. mackenziei. (C) Sympodially proliferating conidiogenous cells and conidia.
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Nucleotide sequence accession numbers. Nucleotide se-
quences were deposited in GenBank under accession numbers
HM359013 (ITS) and HM359014 (D1/D2).

We gratefully acknowledge the technical help of Laure Diancourt
and Coralie Tran at the sequencing facility (PF-8 Genotyping of
Pathogens and Public Health, Institut Pasteur).
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