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Cladophialophora bantiana is a fungus that, on culture,
possesses melanin-like pigment on the wall of hyphae a
or spores? Dematiaceous fungi include members in thg
form family Dematiaceae of thélyphomycete, form order
Sphaeropsidales of th€oelomycetes, and various unituni-
cate Ascomycytes and other group¥. Clinical infections by
dematiaceous fungi that are superficial, cutaneous, subc
neous, cerebral, or systerh@re designated as phaeohypho
mycosis, an umbrella term introduced in 1974n humans,
primary cerebral phaeohyphomycosis is well documentd
dating back to 1952 and associated lesions were describg
as brain absced%meningoencephalitis and brain abscesg
or chronic meningitis.In comparison, primary phaeohypho
mycosis of the brain of animals is seldom reported. Cereb
phaeohyphomycosis is rare in domestic animals, having b
previously described in only 5 cats (4 from the USA and

Pyogranulomatous meningoencephalitis associated with dematiaceous fungal
(Cladophialophora bantiana) infection in a domestic cat

Mostafa Bouljihad, Cindy J. Lindeman, David W. Hayden

Abstract. A 6-month-old, castrated male domestic cat with progressive neurological signs of 2—3 weeks
duration was necropsied. Macroscopic findings were restricted to the brain and included irregularly shaped,
well-delineated but unencapsulated areas of intense black pigmentation involving the rostral portion of both
cerebral hemispheres. Microscopically, numerous brown, oblong, segmented branching hyphae and conidial-
like structures and extensive pyogranulomatous inflammation were identified throughout the cerebral lesion and
in adjacent blood vessels. Hyphae and oval conidia were best demonstrated with either Gomori methenamine
silver or periodic acid—Schiff stain. Fungal infection in the brain of this cat was unrelated to any concurrent
immunodeficiency syndrome or immunosuppressive treatment. This report deals with a case of cerebral phaeo-
hyphomycosis from which a different species of dematiaceous fu@jadophial ophora bantiana, was isolated
and identified.

from South Africa)®11158and 4 dogs$:1*24In addition, most  Figure 1. Brain; cat. Cross-sections of the rostral cerebrum and
of the previously published cases of cerebral phaeohyphoeninges. Well-demarcated areas of black discoloration and soft-
mycosis in animals were diagnosed only on the basis of higring caused bg. bantiana.

topathologic features, without isolation and identification of

the fungal agent. This report documents a case of feline egsaching Hospital because of progressive neurological signs

rebral phaeohyophomycosis from whitadophialophora

for 2—-3 weeks. Anisocoria, vertical nystagmus, mentation

bantiana, a dematiaceous fungus, was isolated and idengjficits, right-sided rigidity, weakness, inablity to stand or

fied.

eat, and superficial oral erosions were noted on examination.

A 6-month-old castrated male domestic medium-hairgeh|jowing euthanasia, a necropsy was performed at the Min-
cat was referred to the University of Minnesota Veterinaryesota Veterinary Diagnostic Laboratory in St. Paul, Min-

nesota. Gross lesions were confined to the brain, where black

From the Department of Veterinary Diagnostic Medicine, Minplgmented areas 'nV0|V,ed a43-cm area of the rostral half
nesota Veterinary Diagnostic Laboratory, College of Veterinargf the left cerebral hemisphere and a X3-cm area of the
Medicine, University of Minnesota, 1333 Gortner Avenue, St. Paugranial portion of the right frontal lobe. Cross-sections of
MN 55108. formalin-fixed brain revealed well-delineated black lesions

Received for publication February 12, 2001. extending from the meninges deep into the brain (Fig. 1).
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Figure 2. Brain; cat. Extensive pyogranulomatous inflammation Figure3. Brain; cat. Section of cerebrum revealing severe gran-
with perivascular cuffing in the rostral cerebral cortex. HE stain. Baflomatous inflammation comprised mainly of macrophages and mul-
= 38 pm. tinulceated giant cells, with many ovoid, branching septate hyphae.

HE stain. Bar= 15 pm.

Tissue samples from the brain, heart, lung, liver, kidnei/0 the brain and surrounding meningeadophialophora

and spleen were fixed in 10% neutral buffered formalin, roy ntiana and closely related fungal agent€lédosporium
tinely pr_ocessgd, embedded. in paraffin! sectioned aw&,S bantianum, Cladosporium trichoides, Xylophylpha emmon-
and sta_lned W'th hematoxylm_ an_d eosin (HE)’ Gomori me§)8 are clz;lssified in the subphyksc’orwcotina andDeutro-
t_henamlne gllver (GMS)' .per'Od',C acid-Schiff (PAS) r(':“'jlcr'nycotina, which constitute a group of ubiquitous dematia-
tion, and acid-fast stain (Kinyoun’s method for acid fast bac- S B . .
teria) ceous fungi with melanin pigment in their hyphal elements,
7/ . . . . conidia, or botH? Dematiaceous fungal infection of the brain
Microscopic lesions were confined to the brain. In thé

. ; . L :aqd/or meninges have been reported previously in hu-
brain, extensive pyogranulomatous inflammation involve

- - manst3616dogss34and cats$:®1116181%Recently, an ocular
both the meninges and cerebral cortex. The mflammato];a/rm of the disease was described in 2 cats and a2dog

cell infiltrate included large numbers of histiocytes, epithq\-/l. ic lesi in thi imil h d
loid macrophages, neutrophils, multinucleated giant cells icroscopic lesions in this case are similar to those reporte
' ’ teviously from cats and other speci€§69°13-161819The

plasma cells, lymphocytes, and a few eosinophils. Inflarh. . . - . .
. .most consistent lesions are seen in the brain and consist of
matory cells were dispersed around many oblong, branchin

septate hyphae (345m in diameter) and conidial-like struc- cgnsplpyous suppurative anq grar_lulomatous meningoen
. . . - - cephalitis with foci of necrosis, perivascular cuffs, fungal
tures (Figs. 2, 3). Fungi were best visualized in GMS- an - . ;
vasion of blood vessels, and marked proliferation of re-

PAS-stained tissue sections (Fig. 4). Acid-fast stain did nobs . . S
. -~ A ; ctive astrocytes. Based on microscopic examination of oth-
reveal acid-fast bacilli. Thrombi in meningeal and cerebral

: r organs, there was no evidence of a systemic infection in
vessels contained fungal elements. Blood vessels were offgn . . R . .
Is cat. The pathogenesis of infection in this cat is uncertain,

surrOL_mded by Iymphocytlc_: cuffs .Of various th_|ckness th.‘?i‘)ut fungi were likely introduced via the oronasal route. Pre-
contained a few eosinophils. Foci of liquefactive necrosis,

neovascularization, neutrophilic infiltration, mineralization,
and intense astrocytic proliferation were distributed through-="§;
out the area of granulomatous inflammation.

After 10-15 days of incubation, cultures from cerebral
lesions revealed a slowly growing, dark pigmented fungu
Colonies on Sabouraud dextrose agar had a velvety da
olive-brown surface. Lactophenol cotton blue wet moun:
preparation revealed brown septate hyphae with lon
sparsely branched wavy chains of smooth oval conidia, *
which did not display dark scars of attachment. Based on
the colony characteristics, growth rate, good growth at 37 C, ,J \
and the morphology, the Bacteriology Section of the Min- '
nesota Veterinary Diagnostic Laboratory tentatively identk/&'
fied this fungus a<C. bantiana. Fungal identification was p g .*® & )
verified by The Ohio Department of Health Laboratories in o >
Columbus, Ohio, and the Fungus Testing Laboratory in Sk o TuTht o
Antonio, Texas. Figure 4. Brain; cat. Section of cerebrum showing myriads of

This report describes the pathologic findings in a 6-montlblong, septate, branching hyphae and a few macrophages. PAS
old castrated male cat wit@. bantiana infection localized stain. Bar= 15 um.
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vious reports indicated that dematiaceous fungi generally
gain access to the host through broken skin, either directly
due to trauma or indirectly by contamination of a preexisting?®-

wound?7211 The source of infection was most likely envi-

ronmental since dematiaceous fungi are mostly soil organ; pandler FW, Kaplan W, Ajello L: 1980, Phaeohyphomycosis.

isms associated with plant material as plant pathoé¢feNs.

predisposing factors were identified in this case; the cat was

young, serologically negative for both feline leukemia virus

and feline immunodeficiency virus, and had no history ofs,

long-term therapy with corticosteroids and/or antibiotics, of
neoplasia, or of chronic debilitating disease. In addition, no

obvious lymphoid depletion that would suggest immune sup®-

pression was noted histologically.

Despite the rare occurrence of feline or canine cerebral >: o . .
P e7 Hill JR, Migaki G, Phemister RD: 1978, Phaeomycotic granu-

phaeohyphomycosis, it should be included in the list of th

differential diagnoses of companion animals with a historyg
of neurologic signs. Macroscopically, locally extensive dark-

pigmented lesions involving the brain could include other
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ceous fungi in two cats and a dog. J Am Vet Med Assoc 213:
507-509.

Binford CH, Thompson RK, Gorham ME: 1952, Mycotic brain
abscess due t@ladosporium trichoides, a new species. Am J
Clin Path 22:535-542.

In: Color atlas and text of the histopathology of mycotic dis-
eases, G. Barry Carruthers (ed.) p. 92. Year Book Medical Pub-
lishers, Inc., Chicago, IL.

Dillehay DL, Ribas JL, Newton JC, Kwapien RP: 1987, Cere-
bral phaeohyphomycosis in two dogs and a cat. Vet Pathol 24:
192-194.

Duque O: 1961, Meningo-encephalitis and brain abscess caused
by Cladosporium and Fonsecaea. Am J Clin Pathol 36:505—
517.

loma in a cat. Vet Pathol 15:559-561.

Honbo S, Standard PG, Padhye AA, et al.: 1984, Antigenic re-
lationships among@ladosporium species of medical importance.
Sabour 22:301.

mycetomas, hematoma, telangiectasia, and melanoma. In tg- Jang SS, Biberstein EL, Rinaldi MG, et al.: 1977, Feline brain
sue sections, the dematiaceous fungal organisms appear asbscesses due @adosporium trichoides. Sabouraudia 15:115—

either darkly pigmented individual hyphae, conidia, or yeast-

like structures. Furthermore, the pigmented fungi of dem&0.

tiomycosis should be differentiated from eumycotic black-

rain mycetomas, whose causative agent forms distinct com- . S
9 Y 9 11. Lapointe JM, Higgings RJ, Sturges B: 1997, Phaeohyphomy-

pact aggregates of mycefiaDematiaceous fungal infection

in domestic animals may pose a public health problem bgs
cause of a risk of exposure during necropsy or when han-

dling this organisni? Definitive diagnosis of cerebral de-

matiaceous mycotic infection requires identification by cul-
ture. Fungi cultured from the brain of this cat were identified
asC. bantiana, and lesions observed in the brain were con-

sistent with documented pathology associated with demati-

ceous fungal infection.
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