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SUMMARY:

Cladosporium trichoides is a rarely seen fungal infection of the central nervous system. Since spores are found
in nature. the portal entry is still obscure. It has a strong neurotropism which has been proved in experimental
studies. In a modified LEVINE preparation. the effects of mannitol. In the central nervous system it mostly
produces brain abscess. in some cases multiple. The prognosis is bad in the majority of cases. Fluocytosine
seems useful in conjunction with surgery.
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INTRODUCTION

Fungal brain abscesses due to cladosporium
trichoides are very rare. Since the first description of
this fungus in 1952 (6). only 37 cases have been
reported. This paper is a review of the literature of
the infections caused by this neurotropic. non­
opportunistic fungus: Cladosporium trichoides.

TERMINOLOGY AND HISTORY

Reported cases in the literature have been term­
ed "Cladosporium trichoides". "Cladosporium ban­
tianum". "Hormodendrum". "Cladosporiosis".
"Chromoblastomycosis" and "Phaeohyphomycosis"
(6.8.l1.12 .28.32.3 3.46.47.51).

In 1952. Binford and co-workers in Maryland.
published an unusual brain abscess (6). The
aetiological agent was a darkly pigmented fungus
which had not been reported before as a cause of
disease in man. Dr Emmons identified that this

fungus was different from the previously described
species of cladosporia and named it Cladosporium
trichoides. In 1960. Borelli reported that there is a
similarity between Cladosporium trichoides and the
brown tungus isolated from a brain abscess by Banti
in 1911 (3.9). One year later. in 1912, it was named
Torula Bantiana by Saccardo (41). Borelli revised the
name Cladosporiun trichoides to Cladosporium Ban­
tianum but the spores of Torula Bantiana were re­
ported to be nearly twice the size of Cladosporium
trichoides and borne in simple in stead of branched
chains (9). In 1981. McGinnis and Borelli studied Ban­
ti's fungus and Cladosporium trichoides and repor­
ted that Cladosporium trichoides is a synonym of
Cladosporium bantianum (34).Kwon Chung and co­
workers in 1983 revealed that Cladosporium Ban-
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tianum was diferent from Cladosporium trichoides
morphologically and physiologically (29).

Chromoblastomycosis was used for two clinical
forms: first cutaneous chromoblastomycosis and the
other cerebral chromoblastomycosis (46). In this se­
cond clinical form. except for a few examples the in­
fection is limited only to the central nervous system
and the main causative agent is Cladosporium
trichoides. Some authors do not agree with this
classification (5. 18).Chromoblastomycosis is describ­
ed as a chronic cutaneous infection caused by any
one of such fungus and if one of these fungi
caused a central nervous system infection. then it is
called cerebral chromoblastomycosis.

Hormedendrum is a synonym of Cladosporium
and by reason of priority Cladosporium is the cor­
rect generic name (33.39.49). Phaeohyphomycosis is
various infectious processes in which the aetiological
agent is a brown pigmented fundus (1).
Dematiomycosis describes all brain infections caus­
ed by brown-walled fungus and Cladosporium
trichoides is one of the dematiaceous fungi (42). In
the recent literature this fungus is mentioned as pha­
eohyphomycosis (21. 32. 37. 42).

HISTOLOGICAL AND CULTURAL ASPECTS

Cladosporium trichoides is the only fungus pro­
ducing brown pigmented septate round bodies and
pigmented branching hyphae in tissues (Figure 1)
(19.42.43). The round or oval yeast-like forms are
2-2.5x4-20f'\ in diameter (Figure 2). Some of them ap­
pear to be budding and producing tube-like exten­
tions into hyphae (Figure 3).The branching irregular
hyphae are composed of elongated and chain­
arranged cells usually 2-7M wide and 10-121'\ long.



Figure 1 , Fungal hyphae are composed of chained. elongated
.elements of 4xlO micrometer in size (methenamize-silver
stain. x200)

Figure 2· Chains of budding fungal elements septate and shield
shaped buds at two or more points are seen in direct ex­
amination (Fresh preparation. x400)

Figure 3 , Chains of budding fungal elements and septate basal
spores from Sabouraud's culture are seen in direct ex­
amination (Fresh preparation. x200)

The hyphae segments are sepetared by cross walls
(6.32). Although unstained material and hematoxy­
lineosin is enough to demonstrate this fungus. the
specimen is also stained with methenamine silver.
periodic acid-Schiff.Lillie.GMS. Gridley (31.32).In sec­
tions stained with hematoxylin-eosin and in unstai­
ned preparations. the hyphae seem to be light brown
in colour. Histological examination of the
microorganism is not enough to determine the type
of the fungus. The second step must be to
demonstrate the cultural aspects of the fungus.
Cladosporium trichoides grows on Sabouraud's
media or any other common culture medium at room
temperature or at 3rC in approximately six days.
It produces dark brown coloured colonies (Figure 4)
(6.10.36).Animal inoculation is successful but not an
essential step in diagnosis. When inoculated in­
travenously into mice and rabbits the fungus can be
found in various organs but commonly it produces
fatal cerebral lesions similar to that seen in human
infections (6.18.19.20.33.39.45). Strong neurotropism
is an important feature of this fungus as confirmed
by experimental studies.

CLINICAL FEATURES AND TREATMENT

The age of the reported cases varies between 6
months and 79 years. Onset of the disease is more
frequently in the second and third decade. Most of
the patients are male in the reported cases and the
male: female ratio is about 3:1. This infection has a
wide geographical distribution. Cases are reported
from all continents (4.14.15.16.23.30.51).
Cladosporium spores are found commonly in decay­
ing vegetation and on wood (13).Also this fungus has
been recovered from soil (17.27).Two cases of brain
abscess caused by Cladosporium trichoides in cats we­
re reported by Jang et al in 1977(24).Although there
does not appear to be any occupational predisposi­
tion. the infection is most common in farmers. The

portal entry of Cladosporium is most common in
farmers. The portal entry of Cladosporium trichoides
is generally obscure. Kim et al roperted a case of
traumatic implantation of this fungus due to orbital
trauma (25).

The majority of patients seem to be in good health
when infected. Immunological deficiency has rarely
been shown (36.44). Cladosporium trichoides does
not seem to be an opportunistic fungus. The dura­
tion of symptoms has also been variously reported
from a few weeks to many years. Clinically there has
been no reason to suspect such a rare fungal infec­
tion. Diagnosis was made in all reported cases after
surgery and postmortem examination. The signs and
symptoms of central nervous system infection due
to this tungus are no ditterent from an increased in­
tracranial pressure signs such as headache and
vomiting. In most cases there is an acute onset of the
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Figure 4: Fungal colonies not exceeding one centimeter in diameter
are seen in Sabouraud's culture (Close-up. x400)

Most abscesses are found in the white substance of

the cerebral hemispheres. Unusual localization of the
abscesses such as choroid plexus involvement.
thalamic abscess and cerebellar abscess have been

reported (13.15.18.43). Bennett et al in 1973 reported
a case of occlusion of the carotid artery (5), The le­
sions are usually limited to the central nervous

I. Ajello L Phaeohyphosis. Definition and etiology in mycosis. Sci
Publ no 304. Washington D.C. Pan American Health Organiza­
tion 1975. p 126-130

2. BagchiAK. Aikat BK.Barva 0: Granulomatous lesion of the brain
produced by c. trichoides. j Indian Med Assoc 38:602-604. 1962

3. Banti G: Spora un caso di oidiomicosi cerebrale. Atti Accad Med­
Fis Fiorent 49. 1911

4. Barnola j. Ortega AA: Cladosporiosis profunda. Mycopathol
Mycol Appl 15: 422-428. 1961

5. Bennet jE. Bonner H. jennings AE. et al: Chronic meningitis ca­
used by c. trichoides. Am j Clin Pathol 59:398-407. 1973

6. Binford CH. Thompson RK.Gorhan ME, et aI: Mycotic brain abs­
cess due to C. trichoides. a new species: Report of a case. Am
j Clin Pathol 22:535-542. 1952

REFERENCES

Figure 5: Computerized tomography scan showing fungal infection
due to Clad0sporium trichoides.

system because of the great affinity of the fungus for
the central nervous system. There are a few reports
that the fungus was isolated outside the central ner­
vous system, such as in the lung, ear, paranasal si­
nus and subcutaneous tissue (4.10,22.38.39,50),

Treatment has been largely unsuccessful and pro­
gnosis is bad as only a few patients survived more
than one year (5,25.35.43) and most died within few
months of diagnosis. Surgical removal of the abscess
capsule was the first choice of treatment in the ma­
jority of cases. Since there is no distinct capsule, the
presence of multiple abscesses and infection of the
surrounding cerebral tissue by the fungus makes
surgical therapy ineffective, Most antibiotics have
been used against this disease. Antifungal
chemotherapy has been seriously used in only a few
cases and only one patient seems to have been cured
(25.32.36.44). As antifungal chemotherapy, Am­
photericin Band fluocytosine have been used and
fluocytosine seems useful in conjunction with surgery
(7.35.44).
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Cladosporium trichoides causes a central nervous
system infection in either the cerebral or meningeal
form, The most reported form is cerebral abscess, In
a number of cases multiple abscesses are seen in the
brain (10.22.26.30.31.33.36.43). The presence of mul­
tiple brain abscesses in some cases supports the the­
ory of dissemination of the fungus to the central
nervous system by a haematogenous route
(22.26.30.31.33.36.43). Usually the surgical specimen
is an uncapsulated mass with a firm thick periphery
and a soft centre containing grayish-brown pus. At
histological examination fungal cells in the non
necrotic part of the lesion are seen as an intenselly
pigmented wall but in the necrotic areas this pigment
is less prominent. In some cases meningitis was
observed (5.15.18.30.35). Empyema is a rarely seen
complication and in one case empyema extended
up to the upper thoracic spinal cord (5.15). In
two cases intraventricular pus was found (10,14).
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symptoms. Seizures. hemiparesis. papilledema. atax­
ia ete. are the most common manifestations. Signs
and symptoms of meningeal irritation are reported
in some patients (5.15.18.30.31). Generally there is no
sign of an infectious disease. Cerebrospinal fluid fin­
dings have been reported in relatively few cases and
lumbar cerebrospinal fluid culture has never been
positive. In one case fungus was isolated from the ven­
tricular fluid (14). In the majority of cases, except
diagnosed as meningitis, cerebrospinal fluid pressure,
cell count. glucose and protein levels were within nor­
mal limits. The computerized tomography scan
reveals a well-defined mass with an irregular capsule
surrounded by an area of radiolucency (Figure 5)
(32.43.44).
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