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Abstract Neuroparacoccidiodimycosis (NPDM) is an uncommon granulomatous disease, which
more frequently affects immunocompromisedmale patients over 30 years of age in the
course of chronic lung disease. Paracoccidioides brasiliensis (PB) is an endemic fungus in
Brazil, and grows as thick-walled yeast (with round to oval bodies) measuring 10 µm to
60 µm in diameter. Neuroparacoccidiodimycosi may develop many years after trans-
mission and/or primary lung involvement. The authors describe a case of NPDM
affecting a male patient, 52 years of age, farmer, heavy smoker, with clinical complaint
of headache, asthenia, seizures, and prostration in the previous nine months. Upon
physical examination, the patient presented regular general condition, without other
relevant physical alterations. Computed tomography (CT) showed multiple bilateral
pulmonary nodules associated to enlargement of the mediastinal lymph node.
Magnetic resonance imaging (MRI) and CTscans of the central nervous system showed
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Introduction

Central nervous system (CNS) mycoses have assumed greater
importance as the number of immunocompromised patients
has increased over the past few decades.1–3 Fungal infections
in the CNS have also been increasing, because of the growing
use of complex surgical procedures, invasive medical devices,
and long-termbroad-spectrumantibiotics. Considerableprog-
ress has been made in our understanding of fungal pathobiol-
ogy, in specialdueto thesequencingof fungalgenomesand the
employment of animal models to determine the different
components of fungal virulence.1–3 The epidemiology of CNS

fungal disease is variable in the literature. Relevant epidemio-
logical data come from the databse of the Transplant-Associ-
ated Infection Surveillance Network.4 Many CNS mycoses are
preceded by lung infections, and fungi reach the CNS via the
hematogenous route. The risk factors that lower host resis-
tance include neutropenia, hematological malignancy, ste-
roids, diabetes mellitus, systemic lupus, renal failure, and
impaired cell-mediated immunity.1,2,4

Paracoccidiodomycosis (PDM), or South American blasto-
mycosis, is caused by Paracoccidioides brasiliensis (PB). The
fungi grow as thick-walled yeast with round to oval bodies,
which are 10 µm to 20 µm indiameter andgive rise to single or

six heterogeneous nodular lesions compromising the frontal and parietal lobes, the
largest one measuring 3.8� 3.2� 3.2 cm. The hypothesis of a neoplastic process
compromising the lung and brain was considered. A biopsy of the mediastinal lymph
node showed epithelioid granulomas, which exhibited round, thin-walled fungal
structures in Grocott silver stain. The stereotactic biopsy of the frontal lesion was
constituted by necrotic tissue admixed with some round to oval, thin-walled fungi
measuring 10 µm to 60 µm, compatible with PB (identified on Grocott silver
stain/confirmed in culture). The diagnosis of NPDM was then established. The
employed therapeutic regimen was intravenous amphotericin B, itraconazole, and
sulfamethoxazole-trimetropin. After ninety days of clinical follow-up, no episodes of
seizures/neurological deficits were identified, and a marked decrease in the number
and size of the lung and brain lesions were found.

Resumo A neuroparacoccidiodimicose (NPDM) é uma doença granulomatosa incomum, que
acomete mais freqüentemente pacientes imunocomprometidos do sexo masculino
com mais de 30 anos, no curso de doença pulmonar crônica. Paracoccidioides
brasiliensis (PB) é um fungo endêmico no Brasil e cresce como levedura de parede
espessa (com corpos arredondados a ovais) medindo 10–60 μm de diâmetro. A NPDM
pode se desenvolver muitos anos após a transmissão e / ou envolvimento pulmonar
primário. Os autores descrevem um caso de NPDM em paciente masculino, 52 anos,
agricultor, tabagista pesado, com queixa clínica de cefaleia, astenia, convulsões e
prostração nos últimos nove meses. Ao exame físico, o paciente apresentava estado
geral regular, sem outras alterações físicas relevantes. A tomografia computadorizada
(TC) mostrou múltiplos nódulos pulmonares bilaterais associados a linfonodomegalia
mediastinal. A TC / ressonância magnética do sistema nervoso central revelou seis
lesões nodulares heterogêneas comprometendo os lobos frontal e parietal, a maior
delas medindo 3,8x3,2x3,2 cm. Foi considerada a hipótese do processo neoplásico
comprometendo pulmão e cérebro. A biópsia de linfonodo mediastinal mostrou
granulomas epitelioides, que exibiam estruturas fúngicas arredondadas e de paredes
finas na coloração pela prata de Grocott. A biópsia estereotáxica da lesão frontal era
constituída por tecido necrótico entremeado por algumas estruturas fúngicas redon-
das a ovais e de parede fina, medindo 10–60 μm, compatível com PB (identificado na
coloração de prata Grocott / confirmado em cultura). O diagnóstico de NPDM foi então
estabelecido. O esquema terapêutico empregado foi anfotericina B intravenosa,
itraconazol e sulfametoxazol-trimetropina. Após 90 dias de acompanhamento clínico,
nenhum episódio de convulsão / déficit neurológico foi identificado, e uma diminuição
acentuada no número e tamanho das lesões pulmonares e cerebrais foi encontrada.
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multiple thin-neckedbuds.1,5,6Thesefungiprobably live in the
vegetation or soil. Usually, PDM is a granulomatous disease
that initially compromises the lungs and the oral mucosa, and
then spreads to the lymph nodes, the adrenal glands, and,
rarely, to the CNS.1,3,5,6 Herein, the authors present a case of
neuroparacoccidioidomycosis (NPDM) affecting an immuno-
competent male patient, and discuss the pathological and
clinical data of this uncommon cerebral mycosis.

Case Report

A male patient, 52 years of age, farmer, heavy smoker for
30 years, was referred to the hospital service with a clinical
complaint of headache, asthenia, fatigue, and prostration in
the previous nine months. Upon physical examination, the
patient presented a regular general condition, without other
relevant physical alterations. The patient’s previous history
did not present significant pathological processes. A conven-
tional chest radiological study revealed a micronodular
interstitial infiltrate in both lungs. A computed tomography
(CT) scan of the chest showed multiple bilateral and coales-
cent pulmonary nodules associated to enlargement of the
mediastinal lymph node (►Fig. 1). The patient evolved with
episodes of seizures. The hypothesis of a neoplastic process
compromising the lung and brain was considered. Magnetic
resonance imaging (MRI) and CT scans of the CNS showed 6
heterogeneous nodular lesions, which compromised pre-
dominantly thewhitematter of the frontal and parietal lobes
bilaterally, with surrounding areas of edema and narrowing
zones of the brain grooves, and the largest one measured
3.8� 3.2� 3.2 cm (►Fig. 2). The lesions were hypointense at
T2, with a slight peripheral signal at T1 and diffusion
restriction. On the CT/MRI scans of the abdomen, no signifi-
cant alterations were observed. The patient had negative
serology forHIV, hepatitis B and C, syphilis and toxoplasmosis.
An analysis of the cerebrospinal fluid (CSF) did not reveal any
significant data. In a biopsy of themediastinal lymphnode,we
identified anthracosis and the formation of epithelioid granu-
lomas,which exhibited small, round, thin-walled fungal struc-
tures inGrocott silver stain. A stereotactic biopsyof the frontal

lesionwas constituted byan amorphous, eosinophilic necrotic
tissue (hematoxylin-eosin technique; ►Fig. 3) admixed by
some round to oval, thin-walled fungal structures measuring
10 µm to 60 µm, compatible with PB (identified on Grocott
silver stain and confirmed in culture;►Fig. 4). The diagnosis of
pulmonary PDM determining secondary involvement of the
CNSwas then established. The proposed therapeutic regimen
was the use of intravenous amphotericin B, itraconazole, and
sulfamethoxazole-trimetropin. In the first week of the phar-
macological treatment, the patient developed respiratory
failure, hypokalemia, and hypomagnesemia, and mechanical
ventilation was started. Thirty days after this episode, the
patient showed an improvement in his general clinical condi-
tion. After ninety days of clinical follow-up, no episodes of
seizures or neurological deficitswere identified, and amarked
decrease in the number and size of the lung and brain lesions
was observed.

Fig. 2 Neuroparacoccidioidomycosis: magnetic resonance imaging
(axial – fluid attenuated inversion recovery [FLAIR] image) scan
showing two heterogeneous nodular lesions compromising the pa-
rietal lobes, with surrounding areas of edema.

Fig. 3 Central nervous system paracoccidioidomycosis: necrotic
tissue obtained by stereotactic biopsy, hematoxylin-eosin, 100X.

Fig. 1 Lung paracoccidioidomycosis: computed tomography scan
exhibiting multiple bilateral and coalescent pulmonary nodules.

Arquivos Brasileiros de Neurocirurgia Vol. 40 No. 2/2021 © 2020. Sociedade Brasileira de Neurocirurgia. All rights reserved.

Neuroparacoccidioidomycosis Cambruzzi et al. 197



Discussion

First described by Lutz in 1908, PDM is very restricted to
geographic areas such as Central and South America. In Brazil,
PDM is an endemic disease.1,7–9 Most compromised patients
are over 30 years of age, and males are more frequently
affected. The lungs are primarily involved, and symptoms of
PDM often develop many years after transmission.1,7–9 This
long latent period may be due to the fungus lying dormant in
the lymph nodes. The severity of the disease is related to host
immunity.Mostpatientspresentwithvarious combinationsof
fever, cough, night sweats, weight loss, or chills. Pulmonary
findings may be localized or may be part of a more dissemi-
nated disease.7–11A small number of patients remain subclin-
ical. Acute lung infection rapidly spreads to the lymph nodes,
liver and spleen. Radiological findings are unspecific, and
includemicronodular infiltrates, foci of consolidation, cavities,
fibrosis or, infrequently, calcified nodules.7–11 The histopath-
ological findings range from neutrophilic microabscesses,
scattered interstitial necrotizing granulomas, and consolida-
tive granulomatous pneumonia. Progressive pulmonary dis-
ease is more common than acute/subacute lung
involvement.2,3,5,8,12 It compromises older patientswhoprob-
ably develop reactivation many years after transmission.
Chests radiographs exhibit confluent/patchy nodular infil-
trates in the mid/basal segments, usually bilateral and sym-
metrical. The pathological findings include lung scarring with
a coarse, hobnail appearance, cavities, ulceration of the large
airways, bronchiectasis, dense fibrous pleural adhesions, and
pleural effusions.2,3,5,8,12 Lung PDM can resemble and coexist
withblastomycosis and tuberculosis, andamixedpiogenicand
granulomatous inflammatory response is typical of the dis-
ease. Numerous organisms are usually present within giant
cells.2–4,6,8,9

Dissemination from a primary lung disease may involve
regional lymph nodes and eventually the CNS, which is usually
related to the chronic form of the pulmonary disease and male
patients after the third decade of lifewho live in rural areas. The

prevalence of NPDM ranges from 4% to 15% of cases of systemic
PDM.1,4,10,12,13 Manifestations of the involvement of the CNS
include headache, lethargy, raised intracranial pressure, and
personality changes. Neuroparacoccidioidomycosis is most
commonly associatedwith symptoms and signs of an expansive
lesion in the brain (pseudotumorous form) or to a meningitic
form.2,3,5,8,9,12,14 On gross, the most common form of NPDM is
the pseudotumorous form,which usually exhibits well-circum-
scribed necrotic nodules measuring from a few millimeters to
several centimeters in diameter. Supratentorial lesions are
predominantly found in NPDM (around 70% of the cases), and
the frontal and parietal lobes are the most common loca-
tions.2,3,5,8,9,12,14 Spinal PDM accounts for 0.6% of all cases of
systemic PDM, and for 4% of the cases of NPDM.4,5,10 The
leptomeningitic form is granulomatous, predominantly basal,
and may cause hydrocephalus. When it affects the dura mater,
NPDMmay resemble meningiomas. On microscopy, paracocci-
diodomycomas (pseudotumorous form) exhibit granulomas
composed of epithelioid macrophages, Langhans giant cells,
necrotic central areas, and lymphocytes.2,5,8,12,13,15 A chronic
inflammatory infiltrate can be identified in the leptomeninges,
and this infiltrate can extend along the Virchow-Robin space
into the underlying brain tissue, especially in the
hypothalamus.2,5,8,12,13,15

A dimorphic fungus, PB forms oval to rounds yeasts with
multiple buds at 37°C in tissues and in cultures. The fungus is
a white mold composed of thin septate hyphae that produce
chlamydoconidia, and, when cultured, it produces< 5 µm
asexual propagules known as microconidia (probably the
infectious particle).1,2,7,9,14,16 In tissue sections, the organ-
isms are round to oval and 10 µm to 60 µm in diameter, and
have thin, refractive walls. In the hematoxilin-eosin tech-
nique, their contents may be basophilic or ampho-
philic.1,2,7,9,14 P. brasiliensis reproduces by multiple buds,
which can be roughly equal ormay vary in size and are linked
to the parent by narrow beds. In fibrous longstanding
granulomatous lesions, the yeasts may be fragmented, dis-
torted and unevenly stained by fungal stains. Rarely, hyphae
are formed in the tissues.3,5,12,13,16 Diagnosis of lung disease
can be established by sputum, bronchioalveolar lavage, and
biopsies. If the submitted material is warmed with 5%
potassium hydroxide (KOH), the yeasts are doubly refractive.
Cell-block preparations and histological slides stained with
Grocott silver stain are also sensitive techniques. In cultures,
mold colonies can be obtained after incubation in Sabouraud
dextrose agar supplemented with cycloheximide.3,5,12,13

Serological tests are also useful for the presumptive diagno-
sis of NPDM, and these tests can be used to monitor the
response to the treatment too.2,12,13,16–19 The CSF analysis
has both low sensitivity and low specificity. Gp43 and gp70
PB antigens in body fluids and in the CSF (inh-enzyme-linked
immunosorbent assay [ELISA] method) can be helpful for the
diagnosis of the disease. The ELISA anti-gp43 has 89% of
sensitivity and 10% of specificity.12,13,16–19 The CT/MRI scans
exhibit an expansive, ring-enhancement lesion, with sur-
rounding edema, in the pseudotumorous form of NPDM. On
MRI, the pseudotumorous form can appear as hyper-, iso-, or
hypointense lesions on T1 and T2-wieghted imaging.

Fig. 4 Central nervous system paracoccidioidomycosis: thick-walled
yeasts with round to oval bodies identified in Grocott methenamine
silver stain, 200X.
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Diffusion-weighted imaging does not normally demonstrate
signal restriction.2,5,6,13,21 In the present case, the authors
report an immunocompetent, heavy smoker farmer, who
developed the classic pseudotumorous form of NPDM in the
course of concomitant chronic lung disease. The initially-
admitted clinical hypothesis was primary lung neoplasia
with secondary implants in the brain parenchyma, due
previous history of smoking and the radiological data. The
identification of fungal structures in the mediastinal lymph
nodes and brain biopsies was fundamental to stablish the
final diagnosis and correct clinical management.

Differential diagnosis includes Coccidioides immitis (spo-
rangia measuring 30 µm to 60 µm and containing 1 µm to
5 µm sporangiospores – it usually occurs as meningitis),
Histoplasma capsulatum (a dimorphic, ovoid fungi, measur-
ing 2 µm to 5 µm), and Cryptococcus neoformans (yeasts
measuring 4 µm to 7 µm and exhibiting a mucinous cap-
sule).1,2,7,12,13,19,20,22 In the presence of the pseudotumo-
rous form of NPDM, the differential diagnosis also includes
neoplasms (primary and secondary), abscesses, tuberculosis,
and neurocysticercosis.7,12,13,19,20,22–24 The therapy
includes sulfonamides, amphotericin B and azoles (flucona-
zole, itraconazole, voriconazole).2,3,8,11,13,14,19 Actually, the
combination of oral fluconazole and trimethoprim-sulfa-
methoxazole for long periods (more than 12 months) is
also employed in NPDM.2,3,7,11,13,14,19
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