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Abstract Introduction Paracoccidioidomycosis (PCM) is a systemic mycosis caused by the
fungus Paracoccidioides brasiliensis, and it can compromise the central nervous system
(CNS) in 10–27% of all cases.
Case Report A 31-year-old man presented to the Emergency Department with
headache, left-sided weakness, clonus at the ankle and a positive Babinski sign.
Head computed tomography (CT) and magnetic resonance imaging (MRI) scans
showed a 5.1 � 3.8 cm lobulated lesion with areas of liquefaction in the right centrum
semiovale.
Discussion Central nervous system PCM canmimic a brain tumor, and most cases are
diagnosed by biopsy of the lesion. The treatment includes antibiotics, but some cases
require surgery.
Conclusion Due to high morbimortality rates, the diagnosis must be considered, and
early treatment started in patients who live in rural regions endemic for PCM when a
ring-enhancing mass associated with perilesional edema is observed on MRI scans.

Resumo Introdução Paracoccidioidomicose (PCM) é uma micose sistêmica causada pelo
fungo Paracoccidioides brasiliensis e que pode comprometer o sistema nervoso central
(SNC) em 10–27% dos casos.
Relato de caso Um homem de 31 anos é admitido no pronto socorro com cefaleia,
hemiparesia esquerda com clonus e presença de sinal de Babinski. As imagens da
tomografia computadorizada (TC) de crânio e da ressonância nuclear magnética (RNM)
demonstraram uma lesão de 5,1 � 3,8 cm no centro semioval direito de aspecto
lobulado com áreas de liquefação no centro semioval direito.
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Introduction

Paracoccidioidomycosis (PCM) is a systemic mycosis and
chronic granulomatous disease caused by Paracoccidioides
brasiliensis, an aerobic and thermally dimorphic fungus. It is
acquired by inhalation and can virtually affect any organ. The
central nervous system is compromised in 10–27% of all
cases.1–7 Neurological symptoms can take place before,
simultaneously or after systemic symptoms, and they range
from headaches, cranial nerve and motor deficits to seizures
and intracranial hypertension, depending on the location of
the lesion.1,2,4,5 Paracoccidioidomycosis is themost frequent
endemic systemic mycosis in Latin America, especially in
Brazil, accounting for � 80% of all registered cases.4,7–9

Case Report

A 31-year-old man presented to the emergency department
with headache and left-sided weakness with clonus at the
ankle and a positive Babinski signal. The patient referred
13 days of symptoms and no previous surgery, nor hospitali-
zation. He lived in a rural area, and he was a bricklayer. The
emergency noncontrast computed tomography (CT) was sug-
gestive of right centrum semiovale lesion and important
perilesional edema. The magnetic resonance imaging (MRI)
scans showed a 5.1 � 3.8 cm lobulated lesion with areas of
liquefaction and low intensity on gradient echo T2 sequence.
The white matter and basal ganglia adjacent to the lesion
presented a high intensity extending to the right-sided mes-
encephalon and brainstem. The patient underwent microsur-
gical resectionof thelesionwithout intercurrences.Onthefirst
postoperative day, he presented dilated pupils, no brainstem
reflexes and died on the second day after surgery. The biopsy
was positive for central nervous system (CNS) PCM.

Discussion

Paracoccidioidomycosis is a systemic mycosis and an en-
demic disease in Latin America, with an estimated number of
10 million affected individuals. Brazil represents� 80% of all
cases reported. In one study, anti-P. brasiliensiswas detected
in 27% of Brazilian blood donors.10 The mycosis affects
primarily white and middle-aged people ranging from 20
to 40 years. It is more prevalent in men than women, and
more common in rural areas and in rural workers.1–4,7–11

Some authors suggest that the gender difference could be
explained by an estrogenic inhibitory action on the fungus
transformation process.2

Paracoccidioidomycosis is also known as South American
blastomycosis, but the terminology is not correct because the
disease is not restricted to South America. This termmay also
cause confusion in the international literature with blastomy-
cosis, which is another disease.9 Paracoccidioidomycosis is
caused by P. brasiliensis, a thermally dimorphic and aerobic
fungus. At environmental temperature, it is a mold, a saprobic
mycelial form that produces slow-growing colonies with
chlamydospores visible under the microscope. These micro-
scopic structures are the infectious form of the fungus. The
pathogenic agent has been apparent as an oval-to-round yeast
cell in mammalian tissues hosts and cultures under the
temperature of 37°C. Themicroscopic aspect of thepathogenic
form is the classic “pilot wheel.” The mycosis is acquired by
inhalation of the chlamydospores, which transform into the
yeast formin thepatient’s body. Since thehosthouses theyeast
form, PCM is not contagious from person to person.1–3,7,10

There are two main clinical forms of PCM. The acute/
subacute form, also called juvenile type, is more common in
children and young adults. It is an extra-pulmonary disease
with lymphohematogenous dissemination and affects the
mononuclear phagocytic system.1,7,8,11,12Due to progressive
fungal dissemination and reticuloendothelial system organ
hypertrophy, the disease ismore aggressive andmay present
high mortality rates.1,3 The symptoms generally appear in 4
to 12 weeks, and the most common ones are lymphadenop-
athy, digestive manifestations, hepatosplenomegaly and,
mainly, skin and bone lesions. The juvenile type represents
3–5% of PCM cases.7,8 The chronic form, also known as adult
type, accounts for more than 90% of all cases. It occurs as
reactivation of quiescent foci or as an exogenous reinfection
in a male to female ratio of 10–15:1.1,7,11,12 In the chronic
form, the fungus can virtually compromise any organ and the
most affected ones are lymph nodes, adrenal gland, liver,
bones, but primarily the lungs, mucousmembranes and skin.
Chronic PCM generally involves more than one organ simul-
taneously and presents insidious symptoms. In some cases, it
may only be diagnosed years after the infection.1–5,7,9,11,12

Diagnosis is confirmed by mycological exams (culture, his-
topathologic and cytopathology exams) and serological tests
(the most relevant is gp43 serum marker).2,4,7,9,10 It is
important to note that the symptoms pattern is different
in patients with coinfection of PCM and HIV, making diag-
nosis more challenging.7,11

Neuroparacoccidioidomycosis (NPCM) accounts for 10–36%
of all PCMcases and it is even rarer in females. Considering just
theneurologic involvementof thePCM, themaleto female ratio

Discussão Paracoccidioidomicose do SNC pode simular um tumor cerebral, sendo a
maioria dos casos diagnosticada por biopsia da lesão. O tratamento inclui antibióticos,
mas alguns casos necessitam de abordagem cirúrgica.
Conclusão Devido à alta morbimortalidade, o diagnóstico deve ser considerado e o
tratamento precoce iniciado em pacientes que vivem em áreas rurais endêmicas para
PCM e que apresentam lesão com captação anelar de contraste associada a edema
perilesional nas imagens de RNM.
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is 23:1.2,4,5,9,13 In� 21% of the cases, the onset of neurological
symptomatology takesplacebefore systemic symptoms, in33%
it appears simultaneously, and in 46% it starts after systemic
manifestations.13 Exclusive meningeal involvement is consid-
ered rare inNPCM, althoughmeningeal extension is not so rare
in somecase series.6 Somecase series reportmortality rates for
NPCM up to 53%.9 Considering the affected areas, two main
clinical presentations are described by some authors:1,3 men-
ingitis and pseudotumoral forms. The latter represents 90% of
cases andmaybecausedbysingle ormultiplegranulomaswith
thepresenceofP. brasiliensis. These lesions are surroundedbya
thick capsule and generally exhibit a central necrotic area
where the fungus can be found. Reactive gliosis is observed
in the neighboring parenchyma, causing the thick capsule
observed in NPCM. These capsules do not allow free blood
access, which reduces natural defenses.3,14Granulomas can be
found in the spinal cord, brainstem, cerebellum, ventricles, and
cerebral hemispheres. Some authors cite the cerebral hemi-
spheres as the most common place of PCM granulomas due to
hematogenous dissemination in the CNS.1,5,6,9,13 The percen-
tages vary extremely according to authors, with supratentorial
lesionsbeingreportedfrom47–100%ofcasesand infratentorial
lesions from 21–42.4% of cases. Simultaneously supra- and
infratentorial involvement varied from 23–37.5% of all cases.
Multiple parenchymal lesions accounts for23–75%ofcases and
the number of lesions ranges from 1 to 10.1–3,5,6,8,9,13,15,16

Leptomeningeal and/or pachymeningeal involvement repre-
sent themeningealpresentation,and itmanifestsbymeningeal
signs. Spinal cord involvement is rare and accounts for 0.6% of
all cases of PCM and 4% ofNPCM. Themost frequently involved
spinal cord levels are thoracic, in 58%, cervical, in 25%, and both
in 8% of cases.1,6,8,13

The symptoms vary depending on the location of the
lesion. Different authors suggest different main symptom-
atology. The most common manifestation cited in the litera-
ture are motor symptoms and signs (� 50% of cases),
intracranial hypertension (near 50% of cases), seizures (in
a quarter of all cases), cerebellar symptoms and signs (in
20–25% of cases) and paresthesia and cognitive symptoms
(in� 20% of cases). Medullary symptoms and signs represent
less than 10% of cases, and their clinical features suggest
transverse myelitis, spinal cord compression, and signs
of spinal root compression or conus medullaris involve-
ment. Some authors also cite weight loss in 46.1% of
cases.1–6,8,9,13,16,17 One case series study reported a high
morbidity among patients with NPCM, with � 63% of the
patients developing sequelae in the follow-up: 60% of them
remained with sensitive deficits, 40% with motor deficits or
seizures and 20% with gait disturbances.16

The radiologic evaluation of NPCM is based on contrast-
enhanced head CT andMRI scans. There is no pattern for CT in
NPCM. One study suggests that granulomatous or pseudotu-
moral presentations have a biphasic CT aspect based on the
length of the disease. Images obtained before 5 months of
symptoms have single or multiple round lesions presenting
hypodense signal, ring-enhancement after contrast, and
fainted perilesional edema with or without hydrocephalus.
After 5 months, lesions may present a hyperdense signal and

ring-like contrast enhancement. The granulomas mean size is
23 mm(range12–45mm).3Other authors alsodepictdifferent
CT scan patterns. Some less frequent are multiloculated or
calcified lesions, in which ring enhancement and intralesional
septation may also be present. No bone lesions were found in
NPCM.1–3,5,15,18 A study with 1 and 2-year CT scan follow-up
demonstrated that nearly a third of the lesions were calcified
after 23 months. This work also described that the size and
edema intensity were the first signs to improve under treat-
ment.8 Due to the lack of typical and characteristic features, a
fungalgranuloma inCTscancanmimicor bemisdiagnosed asa
glioma, tuberculoma, lymphoma,meningioma, cholesteatoma,
metastasis, pyogenic and non-pyogenic abscesses, infarct in a
subacute phase, or resolving hematoma.3,5,18 Magnetic reso-
nance imaging is also important forNPCMevaluation, since it is
the bestmethod to analyzemeningeal or parenchymal lesions.
The granulomas in MRI are lesions with peripheral hyperin-
tense signal on T1WI and hypointense signal in T2WI in most
cases. Some lesions may present hypo-to-isointense on T1WI.
Necrosis and ring enhancement is found in most cases, but
heterogeneous enhancement is also possible. Magnetic reso-
nance spectroscopy may demonstrate lipid peaks. Restricted
diffusion isnotexpected. Enhancing lesions inpost-gadolinium
in T1WI may persist in the first few months.1,5,6,14,18–20

Very few authors analyzed the cerebrospinal fluid (CSF)
alterations in NPCM. In one study, liquor analysis and culture
were performed in 17 patients, but there were no conclusive
findings.3 In another study, five patients underwent lumbar
puncture for CSF analysis. A double-immunodiffusion test
presented positive titers of 1:64 in only one of them.8 In a
systemic review, liquor analysis contributed in diagnosis by
immunological tests in 16.3% of cases, direct microscopic
examination in 1.9% and CSF culture in 1.2%.5 Other authors
also suggest that looking for the fungus is time consuming,
not efficient, and rarely positive.2,13 The CSF is usually limpid
and presents normal pressure during lumbar puncture. Total
protein (TP) may be normal or elevated up to 200 mg/dL.2,5

Increased CSF TP was found in 61% of patients in one study.
Gammaglobulin was also at higher levels in 63% of cases.2

Authors report low or normal levels of glucose.2,5 Enzyme
linked immunosorbent assay (ELISA) anti-gp43 was positive
in 89% of the CSF samples in one study, but other authors
noted that gp43 cross-reacts with serum from patients with
aspergillosis and histoplasmosis.21,22

In sum, when systemic PCM is not already diagnosed,
NPCM is not part of the differential diagnosis and is con-
firmed after CNS biopsy. It confirmed the diagnosis in 35%–
92.3% of cases. Patients underwent stereotaxic or open
surgery biopsy.3,5,9

For moderate or severe cases of PCM, in which NPCM is
included, the recommended treatment consists in two parts:
the first one is an induction phase until the acute phase
laboratory parameters return to normal and the clinical
symptoms are controlled. The second step is the mainte-
nance phase. Usually, the induction phase is based on
intravenous drugs and once the treatment achieves the
maintenance phase, it can be changed to oral drugs.12 The
duration of the treatment depends on the clinical response,
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but some authors suggest schemes lasting from 12 to
84 months, ceasing medication in the absence of disease
activity and upon improvement of clinical, laboratory and
radiological conditions.1,2,4,5,8,9,12 The treatment is based on
anti-P. brasiliensis drugs, andmost studies report sulfameth-
oxazole-trimethoprim (SMZ-TMP) association as first thera-
peutic option, combined or not with fluconazole.
Amphotericin B (AmB) was used by some authors in the
initial treatment of severe cases.2,4,8,12,16

Sulfamethoxazole-trimethoprim has adequate CSF levels,
but itsmaindisadvantage is the need for long-term treatments
in moderate to severe cases, surpassing 12 months. Some of
the recommended posology is 480–960 mg every 8–12 hours,
andseverecasesmaydemandhigher intravenousdosesduring
the induction phase. Due to a theoretical possibility of resis-
tance to SMZ-TMP and the good CNS penetration of flucona-
zole, a study suggests the use of this drug in association with
SMZ-TMP. Fluconazole is also recommended when hepatic
enzymes are elevated or there is any intolerance to sulfas or
AmB. The recommended dose for fluconazole is 200 mg/day
until the end of treatment.8,12

The starting dose of AmB ranges from 5–10 mg/day, but it
can be increased to 1 mg/kg/day, if necessary, in severe cases
of NPCM. Although it is a highly active fungistatic and
fungicidal compound, some authors describe low drug levels
in CNS, and therefore suggest administering it intrathecally
when there is no response to the intravenous therapy. If
prescribed intrathecally, it is necessary to also administer
hydrocortisone (25–30 mg or the equivalent dose of dexa-
methasone) to avoid arachnoiditis.8,12 Other antifungal
drugs considered by various authors are voriconazole and
itraconazole.2,4,5,8,9,12,16,23

Table 1 Patients data from literature review of Neuropara-
coccidioidomycosis

Data Quantity (%)

Total cases reported 44 (100)

Sex

Male 39 (88.6)

Female 5 (11.4)

Symptoms

Headache 24 (54.5)

Cerebellar symptoms 15 (34.1)

Hemiplegia or hemiparesis 13 (29.5)

Ocular motility or visual deficits 10 (22.7)

Intracranial hypertension 9 (20.4)

Generalized seizure 9 (20.4)

Consciousness alterations 9 (20.4)

Speech deficits 5 (11.4)

Sensitivity deficits 4 (9.1)

Meningism 3 (6.9)

Spinal cord compression symptoms 3 (6.9)

Focal seizure 1 (2.3)

Cervical pain 1 (2.3)

Fever 1 (2.3)

Time of symptoms onset (months)

One or less 13 (29.5)

Two or more 8 (18.2)

Not informed 21 (47.7)

Primary site of PCM

Oral 6 (10.2)

Skin 9 (15.3)

Lungs 25 (42.4)

Others 4 (6.8)

Not informed or not identified 15 (25.4)

Associated comorbidity

HIV 2 (4.5)

Lesion location

Supratentorial 29 (48.3)

Infratentorial 28 (46.7)

Spinal cord 3 (5)

Lumbar puncture

Patients submitted to
the procedure

9 (20.5)

Diagnosis confirmed by CSF 4 (9.1)

Antibiotic treatment

Sulfamethoxazole/Trimethoprim 27 (41.5)

Amphotericin B 13 (20)

Sulfadiazine 12 (18.5)

(Continued)

Table 1 (Continued)

Data Quantity (%)

Itraconazole 5 (7.7)

Ketoconazole 3 (4.6)

Ampicillin 1 (1.5)

Chloramphenicol 1 (1.5)

Intrathecal Amphotericin B 1 (1.5)

Fluconazole 1 (1.5)

Antituberculosis drugs 1 (1.5)

Morbimortality

Death 7 (15.9)

Hemiplegia or hemiparesis 6 (12.8)

Sensitivity alterations 3 (6.4)

Visual deficits 2 (4.3)

Seizure 2 (4.3)

Spinal cord injury 2 (4.3)

Cerebellar complications 1 (2.1)

Abbreviations: CSF, cerebrospinal fluid; HIV, human immunodeficiency
virus; PCM, paracoccidioidomycosis.
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There are some discussions over the usage of corticoste-
roids forPCMandNPCM.Therationale for their use is to reduce
the inflammatory response, which may be harmful if not
checked. Although previously not recommended, a recent
study24 described the use of corticosteroids adjunct therapy
(aCST) for some NPCM cases. The drugs usedwere prednisone
and dexamethasone. The dose for the former was 1mg/kg/day
for 10 days and then tapered off until removal, within 30 days.
The dose for dexamethasone was 16 mg/day for 6 days and
then tapered off in 7 days. Dexamethasone can be prescribed
for oral intake or intravenous administration. Hydrocortisone
is also cited as a good alternative. It is important to note the
necessity to rule out subclinical associated infections, such as
tuberculosis and strongyloidiasis, which may become severe
and disseminated with corticotherapy. The authors of this
study also depicted that microbiological response to the anti-
fungals remain unaffected during aCST. Another study noted
that PCMis a commoncauseof adrenal insufficiency, therefore
requiring corticosteroid administration due to stress or infec-
tion episodes that can induce life-threatening conditions.12,24

Surgical intervention may be necessary if the patient
presents elevated intracranial pressure caused or not by
hydrocephalus,presenceofmasseffect causedbyagranuloma,
unresponsive clinical treatment, or progressive spinal cord
compression.1,2,24

Case reports about NPCM are growing over the years, and
most data are recent, showing the importance of the disease
in the differential diagnosis when the patient meets risk
factors and epidemiology. As a literature review, for this
paper we also searched the keywords “neuroparacoccidioi-
domycosis” and “central nervous system paracoccidioido-
mycosis” in PubMed and selected the case series reports
published since 1998 that included these terms. There were
24 reports, but 6 were excluded due the lack of specific and
individualized information about the cases. The 18 reports
left provided 44 cases.1,4,16,17,23,25–37 The information avail-
able were categorized and the results are in ►Table 1.

Inconclusion,NPCMisararediseasewithabroaddifferential
diagnosis in imaging.Due itshighmorbidityandmortality rates,
NPCMshouldbe considered inpatientswho live in rural regions
endemic for PCMwhen a ring-enhancing mass associated with
perilesional edema is observed on MRI scans. Early diagnosis
and treatmentare important to reduce thedevastatingeffectsof
the disease. Sulfamethoxazole-trimethoprim associated with
fluconazole appears to be a feasible treatment option. Ampho-
tericin B should be considered in severe cases, and aCST can
potentially help in themanagement of these situations. Surgery
must be considered depending on lesion location and patient’s
clinical and neurological conditions.1,3–6,8,9,16,24
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