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Systemic Mycoses and CNS 

Opportunistic Fungal 

Pathogens

× Aspergillus spp

× Zygomycosis

× Fusarium spp

× Scedosporiumspp

× Cryptococcus 
neoformans

× Candida spp

Primary Fungal 

Pathogens

× Histoplasma capsulatum

× Coccidioides immitis

× Paracoccidioides 
brasiliensis



Patways of spread to the CNS
Direct:

ÅSkull fracture

ÅNeurosurgical device

Olfactory:

ÅVia sino-nasal

Hematogenous:

ÅSpread from lung

ÅBlood dissemination



Clinical manifestation of CNS 

Fungal   Involvement

Meningitis (acute, 

subacute, chronic)

Meningo-

Encephalitis

Candida

Cryptococcus

Trichosporon

Coccidioides immitis

Brain abscess

Aspergillus

Zygomycetes

Scedosporium

Phaeohyphomycosis



Fungal brain abscess: 

Patients at risk

Aspergillus Zygomycetes Scedosporium Phaeohyphomy

cosis

AML AML Near-drowing None

HSCT Ketoacidotic 

Diabetes

Steroids SOT

SOT HSCT None Hematological

malignancies

Steroids Steroids Trauma Trauma

HIV HIV Diabetes Drug-abuse

Kleinschmidt-DeMasters, Human Pathol 2002; Nesky et al, CID 2000, 
Revankar et al, CID  2004; Pagano et al, Exp Rev Anti Infct Ther 2005



Prevalence of CNS localization

Aspergillus

(in vivo)

6 -7% Patterson et al, Medicine 2000

Pagano et al, Haematologica 2001

Aspergillus

(at autopsy)

23-59% Groll et al, J Infect 1996

Kleinschmidt-DeMasters, 
Human Pathol 2002

Zygomycetes 16-28% Roden et al, Clin Infect Dis 2006

Pagano et al, Br J Haematol 2001

Scedosporium 13% Caira et al, Haematologica 2007

Phaeohyphomycosis 87% Revankar et al, CLin Infect Dis 
2004



Signs and symptoms are the same for 

all brain fungal infections

üFever 40-80%

üCerebral hemorrhage 35-50%

üAltered mental status 30-50%

üHemiplegia/paresis 19-35%

üCranial nerve abnormalities 30%

üEpilepsy/seizure 5-25%

üNausea/vomiting 10-20%

üPtosis 10%

üHeadache 10%

Pagano et al, Exp Rev Anti Infect Ther 2005
Mattiuzzi & Giles , Br J Haematol 2005

ASPECIFIC



Radiological features of brain abscess

Typical imaging patterns at brain 
CT/MRI

× Multiple cortical and subcortical 
complex lesions with different 
degree of edema

× Multiple ring -enhancing lesions

× Dural enhancement with adjacent 
enhancing lesions of paranasal 
sinuses

Ashdown et al, AJR Am Roentgenol 1994; Oner at al, Acta Radiol 2006

But the radiological feature does not allow a precise etiological diagnosis: 

The pictures could compatible with abscess due to: 

Zygomycetes, Scedosporium, Phaeohyphomycoses, Cryptococcus, 
Candida

It could be due also to:

Metastastic carcinoma, Primary CNS lymphoma, Multifocal glioma, 

Acute demyelinating disease (ADEM), Tubercolosis, Toxoplasmosis, 

Bacteria (i.e. Nocardia)



In 90-95% of  cases, brain 

abscess is secondary to a 

pulmonary localization

In other 5-10% of  cases,

CNS abscess was an 

unique manifestation. 

Invasive diagnostic 

approach needed!



But when biopsy is not possible, CSF 

studies are useful for diagnosis?

× Culture usually negative (particularly for Aspergillus 
and Zygomycetes)

× Galactomannan test in CSF could be diagnostic for 

aspergillosis

× PCR for aspergillosis frequently positive

× No tests available for Zygomycetes, Scedosporium, 

Phaeohyphomycetes

Kami et al, Br J Haematol 1999;  Viscoli et al, J Clin Microbiol 2003; 
Klingspor & Jalal, Clin Microbiol Infect 2006

CEREBRAL HYPERTENSION CONTROINDICATES 

LUMBAR PUNCTURE



Attributable Mortality Rate for 

brain abscess

Aspergillus 80-96% Patterson et al, Medicine 2000

Lin et al, Clin Infect Dis 2001

Pagano et al, Haematologica 2001

Zygomycetes ~90% Pagano et al, Haematologica 2004

Scedosporium 57-75% Caira et al, Haematologica 2007

Nesky et al, Clin Infect Dis 2000

Phaeohyphomycosis 73% Revankar et al, CLin Infect Dis 
2004



Therapeutical approach of brain 

abscesses:

Surgery represent the first choice !
Stereotactic drainage or surgical excision of the brain abscess 

is mandatory whenever possible !!

Antifungal drugs should be associated to the surgical 
approach

Coleman et al, Neurosurgery 1995, reported a high percentage 
of success with this combined approach 


