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Paracoccidioidomycosis in the Central Nervous System

Paracoccidioidomicose no sistema nervoso central
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Introduction

Paracoccidioidomycosis is a systemic mycosis caused by the Paracoccidioides brasiliensis
fungus, which is endemic in Latin America. Brazil is the country with the highest
number of cases. The affection of the central nervous system (CNS), a potentially fatal
condition, occurs in ~ 12% of the cases. The following forms of presentation are
identified: meningeal, which is unusual; meningoencephalitic; and pseudotumoral, the
latter two being more frequent. Imaging tests are essential for the diagnosis, but the
histological identification of the fungus is required for confirmation of the pathology.
The clinical picture depends on the neuraxial location. We present a case of a male rural
worker, with expansive lesions in the CNS compatible with paracoccidioidomycosis.

A paracoccidioidomicose é uma micose sistémica, endémica na América Latina, causada
pelo fungo Paracoccidioides brasiliensis. O Brasil é o pais com o maior nimero de casos. A
afeccao do sistema nervoso central (SNC), condicao potencialmente fatal, ocorre em torno
de 12% dos casos. Identificam-se as seguintes formas de apresentacdo: meningea, mais
rara; meningoencefdlica; e pseudotumoral, sendo estas duas Gltimas mais frequentes. Os
exames de imagem sdo fundamentais no auxilio diagnéstico, mas a identificacdo histolé-
gica do fungo é necesséaria para confirmacao. O quadro clinico depende da localizagdo no
neuroeixo. Apresentamos o caso de um homem, trabalhador rural, com formacdes
expansivas no SNC compativeis com paracoccidioidomicose.

The primary infection is usually asymptomatic, the dis-
ease usually occurs months or years after the primary

Paracoccidioidomycosis (PCM) is a systemic infection caused
by the dimorphic fungus Paracoccidioides brasiliensis, with
an annual incidence of 1 to 3 cases per 100,000 inhabitants in
endemic areas. Brazil accounts for at least 80% of the cases.'
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infection, and most of the times the lungs are affected; but
its hematogenous or lymphatic dissemination enables the
disease to reach any other organ.2 The central nervous
system (CNS) is affected in around 12% of the cases, and, in
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Fig. 1

(A) Magnetic resonance imaging (MRI), T1-weighted axial sequence with gadolinium, showing an irregular lesion affecting the middle

cerebellar peduncle and cerebellar parenchyma, with strong contrast enhancement; (B) MRI, T1-weighted sequence with gadolinium, coronary
sections, showing the relationship of the lesion with the fourth ventricle, with displacement of the ventricle, but without invasion; (C) MRI, T1-
weighted sequence with gadolinium, axial, supratentorial, showing an annular lesion in the left parietal region, with strong contrast

enhancement.

these, supratentorial lesions are more common.> Because
neuroparacoccidioidomycosis (NPCM) causes permanent se-
quelae, it should be considered in the differential diagnosis of
the meningoencephalic and expansive CNS processes.*

Case Report

A white male patient, 53 years old, rural worker with a history
of alcoholism and smoking, presented a sudden picture of
dysarthria and difficulty to walk. The patient reported, how-
ever, progressive symptoms for months, with vertigo, episodes
of fever, especially in the afternoon, and significant weight loss.
Upon physical examination, he presented cerebellar syn-
drome, nystagmus and positive Romberg sign, as well as septic
teeth. In primary care, a cranial computed tomography (CT)
was performed, with a hypodense image in the bridge region
and the left middle cerebellar peduncle, in addition to the
hypodense lesion in the left parietal region. The initial labora-
tory exams evidenced an increase in the inflammatory tests.
Magnetic resonance imaging (MRI) of the encephalon was then
performed, and it revealed expansive lesions affecting the left
middle cerebellar bridge and peduncle, gadolinium annular

enhancement, and perilesional edema (~Fig. 1A, B, C). There
were also lesions in the cerebellar parenchyma and in the left
parietal region. The lesions presented hypersignal in their
central region in T2, and restriction to diffusion. An oncologic
investigation was performed, but no primary neoplastic lesion
was found. The chest CT showed an unspecific pattern, with no
lesion compatible with neoplasia. The patient was then sub-
mitted to a neurosurgical procedure for diagnostic elucidation
and excision of the lesion with mass effect in the posterior
fossa. During the procedure, an encapsulated lesion was
evidenced, and, when incised, it drained content compatible
with a purulent secretion. The lesion was drained, and the
partial removal of the capsule was performed, which was
extremely adhered to the cranial nerves and to the brainstem.
After the procedure, the patient evolved with regression of the
preoperative neurological deficits. The analysis of the collected
secretion evidenced a large amount of polymorphonuclear
leukocytes and blastoconidia in budding. The anatomopatho-
logical examination confirmed PCM (~Fig. 2A, B, C). After one
week of antibiotic therapy, a neuroimaging (CT) scan of the
skull was performed, evidencing a reduction in the mass effect
and presence of portion enhancement of the capsule that had

v + ]
. 4 : o
. ) e & .
LY $
b X . 03,
‘s 4% . 'i,\’ - 7]
s 50' ‘.‘ .',»s .'\e Y
: ” 2 o (¥
’ & ) : S R @ '
” .g ¥ T 0
o‘ s . ol . 9 ¢ ("
. !" Yo »ni . - 4 4]
N - g Ny R0 -
~ ."" i‘" 0 /T4 g ¢ : O
‘ . 2 .) .
A B2 s ® e BV’) poas ey B

Fig. 2 (A) Hematoxylin and eosin (HE) staining (histological sections), increase of 100x, evidencing a multi-inflammatory process with
multinucleated giant-cell and fungal structures inside it. (B) Grocott staining, increase of 100x and 400x, showing fungal structures — with typical

Paracoco morphology (“Mickey head”) - evidenced by the staining.
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Fig.3 (A) Post-operative cranioencephalic computed tomography (CT) scan with contrast, evidencing the area of surgical manipulation, as well
as persistence of the enhancement in part of the capsule that was not surgically approached; (B) chest CT scan showing reticular parenchymal
opacities and a budding-tree pattern in the upper segments of both lungs.

not been approached (=Fig. 3A). The evolutionary chest CT
identified parenchymal opacities of the reticular pattern,
associated with opacities with a budding tree pattern, pre-
dominantly in the upper segments of the lungs, as well as
bronchiectasis and a small localized calcification (~Fig. 3b).
The patient was then submitted to antibiotic therapy with
amphotericin B for 15 days, and, after hospital discharge,
itraconazole for 6 weeks. The patient is being monitored
with radiological control, and since hospital discharge, he
has presented a gradual reduction in the lesions.

Discussion

Paracoccidioidomycosis (PCM) is a systemic infectious disease,
endemic in subtropical areas of Central and South America.
Brazil accumulates ~ 80% of the cases described. It is estimated
that, in endemic areas, the incidence of PCM varies from 3 to 4
cases per 100,000 inhabitants per year.” The disease can occur
inindividuals of any age range, including in 2-year-old children,
but it mainly affects those aged between 30 and 50 years. It is
more prevalent in males. There is frequent association of PCM
with smoking and alcoholism.”

The infection occurs by inhalation of conidia, which form a
focus on the primary pulmonary complex. Extrapulmonary
foci occur by the lympho-hematogenous dissemination of
the fungus. The infection occurs mainly in the first 2 decades
of life, but the clinical manifestations develop between 30
and 50 years of age, with the reactivation of the latent
endogenous focus.*

Paracoccidioidomycosis can affect any organ. The lungs are
most commonly affected (50-100%), followed by the skin,
mucous membranes, lymph nodes, adrenal glands, CNS, liver
and bones. Impairment of the CNS occurs in ~ 12% of the cases.>
Itis a serious and potentially incapacitating form of the disease,
which is often fatal. Therefore, it should be considered in the
differential diagnosis of meningoencephalic and expansive CNS
processes in order to establish early treatment and avoid the
emergence of incapacitating sequelae.4
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The neurological infection is described as secondary, and
the main form of dissemination is hematological, due to the
predominance of lesions in areas with high blood flow.?
Immunologic factors may favor CNS impairment.! The
involvement of the lungs, which is detectable through
radiology, is more frequent in cases of neurological injury
than in other forms of PCM: 61 to 83% of patients with
NPCM present pulmonary lesions, compared with 5% and
3.1% of patients with osteoarticular involvement and
involvement of the tube of the digestive tract respectively.*
Other studies have demonstrated a frequency of up to 93%
of concomitant pulmonary and neurological impairments,
which makes radiography useful in cases of suspected CNS
lesions.®

The clinical presentation of NPCM can be meningeal,
meningoencephalic and pseudotumoral.” The latter is the
pseudotumoral is the most frequent form, and corresponds
to ~ 96% of the cases, and may mimic other pathologies and
presentations, such as: abscesses, granulomas, nodules or
intraparenchymal cysts, preferably with supratentorial locali-
zation, most commonly affecting the cerebral hemispheres.
Infratentorial lesions are also described, involving the bridge,
the bulb, and mainly the cerebellum. The signs and symptoms
are of expansive lesion in the CNS with intracranial hyperten-
sion (IH): vomiting, headache and papilledema.

Pedroso et al,? in their systematic review of 257 patients
with NPCM, stipulated the most affected CNS sites: the
cerebral hemispheres (47.6%), mainly the frontal and parietal
lobes, and the cerebellum (28.8%), which is responsible for
walking disorders, dizziness, nausea, vomiting and diplopia,
as well as rapid progression to IH. Spinal cord impairment is
described as rare. Intramedullary granulomas, in general,
cause spinal cord compression, determining a severe and
rapidly progressing condition.? Spinal cord injuries predom-
inate in the thoracic segment, given the greater blood supply
of the region and the hematogenous dissemination of
P. brasiliensis.> Lesions of the encephalic parenchyma may
occur as solitary or multiple granulomas. They present as
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histiocytic and giant-cell infiltrates, with central areas of
necrosis. Fungi are abundant in the periphery of the granu-
lomas.* The meningeal presentation is regarded as rare.’ It
consists of a chronic inflammatory process at the base of the
encephalon, which may cause radicular or myeloid symp-
tomatology, similar to tuberculous meningoencephalitis.>

In 21% of the cases, the neurological symptoms begin before
the systemic ones; in 33%, they occur simultaneously; and in
46%, the neurological symptoms arise after systemic symp-
toms. The symptoms vary depending on the affected site: in
cases of intraparenchymal affection, there are headache and
locational symptoms (and the most common are pyramidal);
in cases of affection of the meninges, meningeal syndrome
develops, with headache and neck stiffness; and in cases of
cerebellar affection, the symptoms are gait disturbances,
dizziness, nausea, vomiting and diplopia. Motor and sensory
deficits, cerebellar ataxia, cranial nerve palsy, epileptic seiz-
ures, disturbances in consciousness and mood, aphasia, signs
of intracranial hypertension and hydrocephalus may also
occur. Neuroparacoccidioidomycosis may also be asymptom-
atic, with an incidental diagnosis.’

The lack of specificity of the symptoms, the low sensitivity
of the diagnostic tests, the isolated occurrence of NPCM, and
the lack of previous systemic infection make the diagnosis of
NPCM difficult.*'° In cases of multifocal involvement, classic
symptoms of other systems may help in the clinical reason-
ing. In this context, it is important to perform chest radiog-
raphy, given the high frequency of association between
pulmonary and neurological impairments.?

Complementary laboratory exams are generally unspecific,
but they may be indicative of NPCM. Neuroimaging studies (CT
and MRI) are considered essential to reveal the neurological
impairment of the disease, especially in the granulomatous
presentation. However, it may appear as other expansive
intracranial processes in imaging studies. Thus, the definitive
diagnosis is obtained only when the fungi are histologically
observed, or isolated from biopsies, or from the cerebrospinal
fluid (CSF, which is rare).?

The analysis of the CSF has low sensitivity and specificity,
and P. brasiliensis research is rarely positive, either by culture
or direct examination.” Depending on the level of im-
pairment of the meninges, the CSF test may be normal.

Imaging exams are fundamental to guide the diagnosis of
NPCM. In CTs, paracoccidioidomycotic granulomas present as
rounded, hypodense lesions, with a hypercaptant haloin aring
pattern, of variable location, without signs of bone formation
or destruction. The MRI is considered the best non-invasive
method to evaluate lesions of the meninges or parenchyma,
because it is more sensitive to identify intraparenchymal
lesions, especially infratentorial lesions, including those in
the cerebellum, cerebral trunk and spinal cord.” Therefore, it
should be the gold standard to assess cases of suspicion of
NPCM. The MRI may not only show parenchyma involvement
and/or involvement of the meninges, but may also be useful to
differentiate those lesions from other lesions."" The lesions
were characterized by ISO (Isointense) or hyposignal in T1,
hyposignal in T2, with peripheral edema and nodular or ring
enhancement after contrast administration.'? However, both

imaging methods show unspecific characteristics, and histo-
pathology is the only way to confirm the diagnosis.'?

The differential diagnosis of the granulomatous presenta-
tion of NPCM should include toxoplasmosis, neoplasms,
particularly malignant gliomas and metastatic tumors, tu-
berculosis, bacterial abscesses, neurocysticercosis, as well as
other mycoses such as cryptococcosis and histoplasmosis.
The meningoencephalic presentation should include menin-
goencephalitis, particularly the tuberculous kind."3

Medications are the usual treatment for NPCM. The use of
corticosteroids remains controversial. A positive response to
dexamethasone indicates an important action of inflammation
and, therefore, edema in the mechanism of the pathogenesis of
neurological symptoms. However, prolonged use of cortico-
steroids in infectious diseases for which a specific therapy has
not yet been established may cause dissemination and wors-
ening of the lesions.'* Thus, in the case herein reported, we
opted not to use corticosteroids due to the lack of knowledge of
the etiological agent of the preoperative lesion.

Sulfamidotherapy has been one of the treatments of
choice for NPCM, or it is used to maintain the treatment,
especially the association of sulfamethoxazole and trimeth-
oprim (SMX-TMP), due to its good penetration in the blood-
brain barrier (BBB) and low toxicity. In more severe cases,
such as those of children and adolescents, and of adults with
disseminated presentation, amphotericin B, a rapid-acting
medicine, may be used, but it should be limited because of its
high hepatic, renal and cardiac toxicity. Amphotericin B
should preferably be used in a hospital setting, because it
sometimes requires intrathecal administration, since it has
lower penetration in the BBB. Azolic derivatives, such as
itraconazole, remain a part of the therapeutic arsenal. Al-
though these drugs do not reach levels comparable to those
of the SMX-TMP in the CNS,%'° they have presented thera-
peutic success, as evidenced in an increasing numbers of
reports. This is possibly due to the greater adherence to
treatment, because of the facilitated posology.'?1®

In addition to the conservative treatment, surgical resec-
tion is indicated, with the patient having clinical conditions
and the lesion being surgically accessible, in cases of initial
diagnostic hypothesis of neoplasia, progressive spinal cord
compression, treatment inefficacy, and brainstem or ventric-
ular system compression.’-> Even with the option of surgical
treatment, medication therapy should be initiated early,
because the manipulation of granulomas can cause the
dissemination of the disease.’

No trustworthy parameters have yet been established to
indicate the ideal and safe time to discontinue the therapy, as
well as for early reintroduction in case of recurrence. The
literature advises that the duration of the treatment is related
to reaching the criteria for clinical and radiological cure.*

Neuroparacoccidioidomycosis is a disease of high inca-
pacitating power, and the occurrence of sequelae is com-
mon, especially motor ones.> The mortality is high,
estimated at around 53%.° The factors predictive of a worse
prognosis are: advanced age, comorbidities, multisystemic
impairment, and meningoencephalic presentation associ-
ated with hydrocephaly.
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Conclusion

Involvement of the CNS in PCM is a severe and incapacitating
form of the disease. Its diagnosis is a challenge due to the
absence of specificity of the exams and the clinical presenta-
tion, which mimics other CNS pathologies. Thus, it is essential
to consider NPCM a diagnostic hypothesis in patients with
clinical and neurological conditions in endemic regions such as
Brazil, especially in rural areas. Due to the prevalence of
concomitant lung involvement, it is essential to perform chest
radiography. Finally, the diagnostic suspicion enables us to
initiate early treatment with antifungal agents, and to analyze
the need for surgical intervention, to avoid disabling sequelae.
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