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Paracoccidioidomycosis (PCM) is the most common systemic myco-
sis in Latin America. Although most cases occur in developing coun-
tries, recent immigration patterns and an increase in travel have led 
to a growing number of PCM cases in the United States and Europe. 
PCM is caused by the dimorphic fungus Paracoccidioides brasiliensis, 
and the chronic form may progress to severe pulmonary involvement. 
Several radiologic patterns have been described for pulmonary PCM, 
including linear and reticular opacities, variable-sized nodules, patchy 
ill-defined opacities, airspace consolidation, and cavitary lesions. Fi-
brosis and paracicatricial emphysema are common associated findings. 
Chest computed tomography (CT) is the method of choice for evalu-
ating pulmonary PCM, with the most common CT findings being 
ground-glass attenuation, consolidation, small or large nodules, masses, 
cavitations, interlobular septal thickening, emphysema, and fibrotic le-
sions. PCM is also an important cause of the “reversed halo” sign at 
high-resolution CT and should be considered in the differential diag-
nosis. Awareness of the multiple radiologic manifestations of PCM as 
well as its epidemiologic and clinical characteristics may permit early 
diagnosis and initiation of specific treatment, thereby reducing associ-
ated morbidity and mortality. 
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Figure 1. Photomicrograph (original magnification, 
×100; Grocott-Gomori methenamine–silver nitrate 
stain) shows the typical round form of P brasiliensis 
with budding, findings that resemble a pilot’s wheel.

Introduction
Paracoccidioidomycosis (PCM) is becoming rele-
vant worldwide, with increasing numbers of cases 
having been detected among immigrants and in 
travelers returning from regions where PCM is 
endemic (1–3). PCM is caused by Paracoccidi-
oides brasiliensis, a thermally dimorphic fungus 
that grows as a budding yeast in host tissue and 
as a yeast or mold in culture medium at 37°C. 
The disease is acquired by inhalation of infec-
tious particles that reach the lungs and cause the 
primary infection (4–6). PCM is characterized by 
pulmonary involvement, lymphadenopathy, and 
chronic progression of mucocutaneous lesions. 
The lungs are the main target organ of P brasil-
iensis, and chronic changes are responsible for the 
morbidity and mortality associated with PCM 
(5). Active pulmonary involvement has been re-
ported in 80% of PCM cases and residual fibrotic 
lesions in 60% (7).

In this article, we discuss PCM in terms of 
its causal organism, epidemiologic features, 
pathogenesis, clinical course, diagnosis, and 
histologic findings. In addition, we describe the 
radiographic and computed tomographic (CT) 
manifestations of thoracic involvement, as well as 
pulmonary and extrapulmonary abnormalities.

Causal Organism
P brasiliensis colonies are composed of yeast cells 
of different sizes (4–30 µm), usually with an oval 
or elongated shape, with multiple budding cells 
having a thick, well-defined refractile cell wall 
(Fig 1). The mycelial form grows after 20–30 
days of incubation at room temperature (8,9).

The diagnosis of PCM is established with 
visualization of P brasiliensis, either at direct 
examination or after isolation of the fungus at 
culture, in biologic specimens such as sputum, 
bronchoalveolar lavage fluid, smears from muco-
cutaneous lesions, or tissue biopsy samples from 
laryngeal lesions, cervical lymph nodes, or lung 
(10). Staining with methenamine–silver nitrate 
(Grocott-Gomori) stain is the main method for 
visualizing typical fungal elements of P brasilien-
sis, such as the yeastlike multiple budding that 
mimics a pilot´s wheel (8). Serologic tests such as 
immunodiffusion generally provide results earlier 
than does histologic analysis and can be helpful 
in making the diagnosis (11,12).

Epidemiologic Features
PCM, formerly known as South American blas-
tomycosis, is the most common systemic mycosis 
in Latin America. An estimated 10 million people 

in this endemic area have been affected (8,13). 
Almost all South and Central American coun-
tries have large regions where PCM is endemic, 
particularly Brazil, Colombia, Venezuela, and 
Argentina (11). However, several cases of PCM 
have been reported in Europe and North Amer-
ica, mainly among immigrants and in travelers 
who had left the endemic area 3–20 years earlier 
(2,14,15).

The most severely endemic areas of PCM 
worldwide are the subtropical regions of Brazil, 
where PCM is estimated to affect up to 10% 
of the population, being particularly prevalent 
among farm workers. The disease predominantly 
affects men between 30 and 60 years of age 
from rural areas because of their exposure to the 
fungus habitat (soil) (11,16,17). The average 
male-to-female ratio of infection is 13:1 in South 
American countries (17).

Pathogenesis
Like tuberculosis and histoplasmosis, PCM is 
most commonly acquired through the inhalation 
of infective particles, which cause a self-limited, 
inflammatory parenchymal lung infection (5,18). 
The initial lesion is similar to the primary com-
plex of tuberculosis and may be controlled by 
natural defense mechanisms or may progress to 
symptomatic disease. The fungus can then spread 
by lymphatic or blood circulation to the kidneys, 
spleen, liver, bone, adrenal glands, central ner-
vous system, and airways, including the trachea 
(11,14,19,20). Oral lesions are present in over 
50% of cases and usually occur through con-
tamination of the oral mucosa by eliminated lung 
secretions. In most cases, the skin is affected by 
hematogenous dissemination. Although rare, skin 
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inoculation may also occur if a traumatic lesion 
comes into contact with vegetable matter or con-
taminated soil materials (21–23).

Although neutrophils participate in the early 
inflammatory response to P brasiliensis, the pre-
dominant tissue reaction is granulomatous. In 
an immunocompetent host, cellular immunity is 
the key defense mechanism against fungal infec-
tion (8,9).

The lung is the most commonly affected organ 
(50%–100% of cases) and is the site of lesions 
associated with both the acute and chronic forms 
of infection (7,18,24). Once P brasiliensis infec-
tious propagules reach the lungs and convert into 
the yeast form in a susceptible host, dissemina-
tion throughout the pulmonary structures occurs, 
frequently producing extensive local damage that 
later results in respiratory failure (5,7,14).

Clinical Course
Clinical forms of PCM range from a benign self-
limited infection to a severe, progressive, and 
sometimes fatal disease involving pulmonary 
and extrapulmonary tissues. The two main clini-
cal forms of PCM are the acute form (juvenile 
type) and the chronic form (adult type). The 
chronic form of the disease may develop many 
years after patients have left an endemic area 
(3,4,11,12,25,26).

The acute form of PCM represents 3%–5% 
of all cases and affects children, adolescents, 
and young adults. It is characterized by marked 
involvement of the reticuloendothelial system 
(spleen, liver, lymph nodes), the gastrointestinal 
tract, and, rarely, the bones. Although P brasilien-
sis enters through the lung, pulmonary involve-
ment by acute PCM is rarely detected clinically 
or radiologically. The acute form develops within 
weeks or months and is more severe than the 
chronic form, leading to significantly higher rates 
of mortality (1,11,12,26,27).

The chronic form, which accounts for 90% of 
cases, results from reactivation of quiescent lung 
lesions. It mainly affects men over 30 years of age 
and has an insidious course. The lungs are the 
most frequently involved organ, leading to signifi-
cant morbidity due to impairment of lung function 
(5,7). Patients with chronic PCM may be asymp-
tomatic initially but may go on to experience 
severe pulmonary involvement with intense cough-
ing and shortness of breath. Pulmonary symptoms 
are nonspecific and include chronic cough, ex-
pectoration, dyspnea, chest pain, and hemoptysis, 
with or without systemic manifestations such as 
weight loss, fever, or anorexia (6,28).

In chronic PCM, the lungs are affected in 
more than 90% of cases, either in isolation or in 

association with other organs (especially the skin, 
mucous membranes, adrenal glands, bones, and 
central nervous system). Isolated lesions in these 
organs occur without lung involvement in about 
10% of cases (5,11,21,29).

Mucous membranes are rarely involved in 
acute PCM, although cutaneous compromise is 
common (54% of cases). In contrast, oropharyn-
geal mucous membrane lesions occur in about 
50% of chronic cases, and isolated cutaneous le-
sions are uncommon. About 50% of patients who 
present with pulmonary lesions do not develop 
mucosal lesions (21–23,29–31).

The silent course of PCM and the dissociation 
between clinical and radiologic findings often 
result in the steady progression of lung damage. 
Patients from PCM-endemic areas with chronic, 
nonspecific constitutional symptoms should be 
examined radiologically. PCM should be diag-
nosed on the basis of findings at pulmonary CT, 
and therapy can be initiated after the diagnosis 
is confirmed. Treatment has profoundly changed 
the outcome of patients with PCM and is es-
sential for avoiding progression of fungal disease 
and death. Early diagnosis should be made, and 
prompt initiation of treatment is necessary to 
avoid the development of fibrosis but does not 
appear to modify the fibrotic sequelae of the 
lungs (7,17).

P brasiliensis infection is relatively rare in immu-
nocompromised patients, including patients with 
acquired immunodeficiency syndrome (AIDS), 
transplant recipients, or patients with hematologic 
malignancies. In AIDS patients, PCM most fre-
quently manifests as disseminated disease with 
prolonged fever, weight loss, lymphadenopathy, 
splenomegaly, hepatomegaly, and skin rash (8). 
It may mimic other diseases, which often leads to 
erroneous or delayed treatment. Of note, AIDS is 
a predominantly urban disease, in contrast to the 
rural prevalence of PCM (32,33).

Diagnosis
Healthy subjects living in endemic areas may be 
infected by inhalation of the infective forms of P 
brasiliensis and are usually asymptomatic but can 
develop either acute PCM, with severe involve-
ment of internal organs and the mononuclear 
phagocyte system, or chronic PCM, with an in-
sidious evolution and involvement of the lungs 
and mucosa (11,12).

In patients with chronic PCM, respiratory 
symptoms can be scarce, indicating a clinical-
radiologic dissociation. Associated lesions of the 
oral mucosa, tongue, palate, pharynx, and vocal 
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cords predominate. Lymphadenopathy involving 
mainly the cervical chains is also common (5,11). 
Acute PCM affects children, adolescents, and 
young adults (as mentioned earlier) of both sexes 
and is more severe, with a rapid course. Affected 
patients usually present with hepatosplenomeg-
aly, lymphadenopathy, or, rarely, osteoarticular 
lesions (1,11,12,26,27).

Definitive diagnosis should be based on the 
detection of fungal elements at microscopic exami-
nation of fresh clinical specimens (sputum, muco-
cutaneous lesions, ganglionary aspirate) or biopsy 
material (skin, mucosae, lymph nodes). This can 
be complemented by culture and isolation of the 
fungus in modified Sabouraud medium (12,20). 
The standard of reference for the diagnosis of 
PCM is direct visualization of the typical budding 
yeast structures of P brasiliensis, properly stained 
with Grocott-Gomori methenamine–silver nitrate 
or periodic acid–Schiff stain (1,8,11).

Specific serologic tests generally provide re-
sults faster than does culture and are important 
both as a diagnostic tool and for assessing treat-
ment response (1,11). If standard techniques and 
appropriate antigens are used, these tests can 
have a sensitivity and specificity of 85%–100%. 
However, lack of a serologic response does not 
exclude PCM, particularly in immunocompro-
mised patients, including those with human im-
munodeficiency virus–AIDS (8,11,20).

Histologic Findings
Histologic findings can be classified into three 
basic patterns—pneumonic, granulomatous, and 
fibrotic—that correlate with the patterns seen at 
high-resolution CT (34). The pneumonic form 
is characterized by acute alveolitis, in which the 
fungus is found within histiocytes or extracel-
lularly (34). Early lesions occur in the alveolar 
tissue, with a nonspecific mononuclear inflam-
matory or granulomatous interstitial infiltrate in 
the alveolar septa, and have a tendency toward 
cicatricial organization. For intraalveolar injuries, 
two main types have been described: exudative 
and productive granulomatous (35). The extreme 
form of the exudative type is a purulent inflam-
mation that destroys the lung tissue, eventually 
leading to abscess formation (35,36).

The granulomatous form is characterized 
by circumscribed epithelioid granulomas in the 
pulmonary interstitium, typically with few or-
ganisms engulfed by giant cells and monocytes 
from the granulomatous reaction. A prolifera-

tion of reticulin fibers is seen, especially at the 
periphery of the granulomas, connecting these 
structures and spreading to adjacent alveo-
lar walls (34). This pattern, also known as the 
nodular form, can manifest as miliary nodules 
or acinar nodules. Acinar nodules may coalesce, 
resembling findings of lung consolidation and 
bronchopneumonia. The nodules may become 
necrotic, resulting in abscesses and cavities 
(35,37). Miliary nodules can be seen in other 
organs, presumably due to hematogenous dis-
semination, resembling tuberculosis (36).

The fibrotic form is characterized by thicken-
ing of the interlobular and alveolar septa due to 
the proliferation of collagen fibers (34). Pulmo-
nary fibrosis can be a prominent finding in both 
the granulomatous and pneumonic forms (36). 
The extent of fibrotic phenomena in the lungs is 
associated with either the introduction of specific 
therapy or the typically slow chronic progression 
of the disease (35). Large areas of fibrosis occur, 
especially close to the hilar region, enveloping 
lymph nodes, the main bronchi, and branches 
of the pulmonary artery. Hilar fibrosis follows 
the pulmonary lymphatic distribution, probably 
resulting from previous specific lymphangitic 
spread of PCM (10,34). Paracicatricial emphy-
sema, either bullous or panacinar type, is a com-
mon finding. Rupture of the bullae may cause 
spontaneous pneumothorax (37).

Figure 2. Chronic pulmonary PCM in a 65-year-old 
man. Chest radiograph demonstrates bilateral reticular 
opacities, more prominent in the central areas (“but-
terfly wing” pattern), with associated parenchymal dis-
tortion and lower lobe emphysema.
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Radiologic Manifesta- 
tions of Pulmonary Infection

Chest Radiography
Many different reports have described the poly-
morphic chest radiographic patterns of chronic 
pulmonary PCM, including alveolar, interstitial, 
and mixed patterns, usually bilateral and involv-
ing more than one-third of the lungs (18,38). 
Recognizing the large variety of pulmonary radio-
graphic alterations that can occur is essential.

Although a pulmonary cycle occurs in the acute 
form of PCM, with an initial lesion resembling the 
primary complex of tuberculosis, these findings 
are rarely demonstrated radiologically. Isolated 
hilar enlargement has occasionally been seen on 
chest radiographs obtained in patients with acute 
PCM. However, the evolution of the acute form of 
PCM from a primary lung–lymph node complex 
to a severe disseminated disease that rarely affects 
the lungs remains poorly understood (4).

Chest radiographic lung abnormalities in 
chronic PCM are frequently multiple and nonspe-
cific (7,38). They have been variously described as 
linear reticular opacities, nodules of various sizes, 
patchy ill-defined opacities, airspace consolidation, 
and cavitation (5,6,10,15,17,18,38). In endemic 
areas, bilateral and symmetric opacities in the 
middle zones of the lungs with associated emphy-
sema in the lung bases should suggest the disease 
(Fig 2). This finding is also known as the butterfly 
wing pattern (18).

In chronic pulmonary PCM, architectural 
distortion, paracicatricial emphysema, and trac-
tion bronchiectasis are common manifestations of 
pulmonary fibrosis (5,7).

Lymphadenopathy and pleural effusions, when 
present, are frequently associated with the acute 
form of PCM (1,4). Mediastinal and hilar lymph-
adenopathy, pleural effusions, and pulmonary 
calcifications occur only rarely in the chronic 
form (5,18,24).

Computed Tomography
CT is more sensitive than chest radiography in 
assessing the pattern and distribution of paren-
chymal abnormalities. The most common CT 
findings of chronic PCM are ground-glass areas 
of enhancement, consolidations, variable-sized 
nodules, masses, cavitations, interlobular septal 
thickening, and fibrotic lesions (5,17). A combi-
nation of these findings is observed in most cases 
and may be focal, multifocal, or diffuse. The 
disease distribution is usually bilateral and sym-
metric, with involvement predominantly of the 
peripheral and posterior regions. All lung zones 
are affected, with a discrete predominance in the 
middle zones (5,10,17). Extrapulmonary abnor-
malities can also occur.

Pulmonary Abnormalities

Ground-Glass Attenuation
Ground-glass attenuation is the most common 
high-resolution CT finding in patients who have 
not yet been treated for PCM infection (17). It 
is commonly patchy without a specific distribu-
tion (Figs 3, 4). In most cases, the ground-glass 
pattern reflects the presence of alveolar septal 
thickening due to inflammation, with or without 

Figures 3, 4. (3) Chronic pulmonary PCM in a 58-year-old man. High-resolution CT scan at the level of the 
lower lobes depicts patchy ground-glass attenuation. (4) Chronic pulmonary PCM in a 50-year-old man. High-
resolution CT scan shows diffusely distributed ground-glass attenuation and cavitated nodules in both lungs, with 
associated mild parenchymal distortion.
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airspace filling. Ground-glass attenuation may 
also result from fibrosis of the alveolar septa, with 
associated architectural distortion and a honey-
comb pattern (10).

Consolidation
Airspace consolidation results from filling of the 
alveoli by an acute inflammatory exudate where 
the fungus is abundant (Figs 5, 6). This pattern 
is described in the literature as the pneumonic 
form. Fibrosis, necrosis, and cavitation fre-
quently occur with progression of the disease 
(Figs 7, 8) (5,10).

Nodular Pattern
Nodules of various sizes are commonly seen, re-
sulting from inflammatory exudates filling alveolar 
spaces. The nodular pattern can be miliary (Fig 
9) or macronodular (Fig 10). The macronodules 
may be rounded or lobulated and either isolated or 
confluent, similar to pneumonic or bronchopneu-
monic consolidations (5). The nodules may also 
have ground-glass attenuation (Fig 11) or manifest 
with necrosis and cavitation (Fig 12).

The small random nodules (Fig 9) in patients 
with PCM frequently have irregular shapes, re-
flecting confluent granulomas. This pattern is 
described in the literature as the granulomatous 
form, which is characterized by epithelioid granu-
lomas in the pulmonary interstitium, typically 
with few engulfed organisms (10).

Figures 5–8. (5) Chronic pulmonary PCM in a 47-year-old woman. CT scan demonstrates multifocal peripheral 
consolidations with traction bronchiectasis in the middle and lower lobes. (6) Chronic pulmonary PCM in a 42-year-
old man. High-resolution CT scan shows bilateral consolidations with associated multiple confluent small nodules 
and interlobular septal thickening, more prominent in the central lung zones. (7) Chronic PCM in a 49-year-old 
man. High-resolution CT scan shows irregular airspace consolidations with associated cavitation, traction bronchi-
ectasis, and architectural distortion, mainly in the right upper lobe. Ground-glass attenuation and small nodular ar-
eas of enhancement are also seen. (8) Chronic PCM in a 37-year-old man. High-resolution CT scan shows extensive 
consolidation in both upper lobes, with associated architectural distortion and areas of cavitation.
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Figures 9–12. (9) Chronic pulmonary PCM in a 39-year-old man. High-resolution CT scans of the upper (a) and 
lower (b) lobes depict multiple pulmonary micronodules in a random distribution consistent with a miliary pattern. 
(10) Chronic pulmonary PCM in a 39-year-old woman. High-resolution CT scan shows several large, irregular nod-
ules in both lungs. Discrete ground-glass attenuation and small nodular areas of enhancement are seen around some 
of the nodules. (11) Chronic pulmonary PCM in a 48-year-old man. CT scan demonstrates several variable-sized 
nodules with ground-glass attenuation in both lungs (arrows), predominantly on the right side, as well as a left peri-
hilar irregular cavitated consolidation. (12) Chronic pulmonary PCM in a 44-year-old man. CT scan depicts mul-
tiple variable-sized cavitary nodules in both lungs. Note also the bronchial wall thickening (arrows) on the right side.
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Cavitary Lesions
Consolidations, nodules, and masses tend to un-
dergo necrosis and to cavitate, resulting in irreg-
ular-walled cavities (Fig 13). Cavitated nodules 
are common in untreated patients (17). These 
cavities may contain thickened interlobular septa, 
which remain intact, separating adjacent necrotic 
secondary pulmonary lobules (Fig 14) (10).

Halo Sign
The “halo” sign is nonspecific and may be seen in 
a wide spectrum of pulmonary diseases, although 
it is commonly associated with hemorrhagic nod-
ules. Less frequently, the halo sign is associated 
with local pulmonary infiltration by inflammatory 
infiltrate, or with neoplasms such as adenocarci-
noma (39,40). In the appropriate clinical setting, 
this sign may be the first evidence of invasive pul-
monary fungal infection (41). To our knowledge, 
the halo sign has not been previously described in 
PCM (Fig 15).

Reversed Halo Sign
The “reversed halo” sign is a CT finding that 
consists of a focal round area of ground-glass at-
tenuation surrounded by a relatively complete 
ring of consolidation (39). This sign was first 
described in the setting of cryptogenic organiz-
ing pneumonia but is not specific to this disease, 
since it was subsequently described in patients 
with PCM (16,39,42) and other infectious and 
noninfectious diseases (43–45).

In PCM, the reversed halo sign is observed 
in approximately 10% of patients with active 
P brasiliensis infection. The halo can be single 
or multiple, ranging in size from 10 to 50 mm 
(average, 20 mm) (Fig 16). The distribution is 
predominantly in the middle and lower lung 
zones and in the lung periphery (16). Histologi-
cally, the central area of the lesions consists of an 
inflammatory infiltrate in the alveolar septa, with 

Figures 13, 14. (13) Chronic pulmonary PCM in a 48-year-old man. High-resolution CT scan shows large nodules 
with irregular borders in the left lower lobe, ground-glass attenuation, and a cavitated nodule with an irregular inner 
wall in the right lower lobe. (14) Chronic pulmonary PCM in a 40-year-old man. CT scan at the level of the lower 
lobes shows multiple thin-walled cystic lesions, small nodules, and bronchial wall thickening. A septated cyst can be 
seen in the posterior basal segment of the right lower lobe (arrows).

Figure 15. Chronic pulmonary PCM in a 47-year-
old man. Close-up CT scan of the right lung depicts 
two pulmonary nodules (arrows) in the lower lobe, 
both of which are surrounded by areas of ground-glass 
attenuation (halo sign).
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relative preservation of the alveolar spaces. The 
periphery of the lesion consists of dense and ho-
mogeneous intraalveolar cellular infiltrate (16).

Interlobular Septal Thickening
Although interlobular septal thickening occurs in 
a significant number of cases, it rarely represents 
the predominant pattern (Fig 17). This finding 
is associated with the chronic form of infection 
and sequelae. The septal thickening pathologi-
cally corresponds to inflammatory infiltration or 
fibrosis (5,10).

Fibrotic Pattern
Chronic evolution of PCM, along with the 
changes induced by treatment, leads to pulmonary 
fibrosis. The lung tissue, in addition to undergoing 
specific changes caused by the inflammatory pro-
cess, is destroyed by progressive fibrosis (7). The 
fibrotic pattern consists of dense areas of fibrosis 
with prominent collagen deposition in perihilar 
regions. At CT, pulmonary fibrosis is character-
ized by peribronchovascular interstitial thickening, 
paracicatricial emphysema, traction bronchiectasis, 
parenchymal bands, and architectural distortion 
(Figs 18, 19) (5).

Figure 16. Chronic pulmonary PCM in a 57-year-old 
man. High-resolution CT scan at the level of the upper 
lobes demonstrates bilateral focal nodular ground-glass 
attenuation. Most of the nodules are surrounded by a 
ring of consolidation (reversed halo sign) (arrows).

Figure 17. Chronic pulmonary PCM in a 69-year-
old man. High-resolution CT scan at the level of the 
lower lobes shows interlobular septal thickening and 
multiple small nodules. Note the irregular cavitated le-
sion in the middle lobe and the nonhomogeneous areas 
of enhancement in the right lower lobe, associated with 
architectural distortion and bilateral paracicatricial 
emphysema.

Figure 18. Chronic PCM in a 44-year-old man. 
High-resolution CT scan at the level of the carina 
shows irregular cavitated areas of enhancement associ-
ated with parenchymal distortion and paracicatricial 
emphysema.

Figure 19. Chronic pulmonary PCM in a 63-year-
old man. High-resolution CT scan shows emphysema 
associated with consolidations and ground-glass at-
tenuation, traction bronchiectasis, and architectural 
distortion involving the lower lobes.
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Mixed Patterns
Patients with pulmonary PCM frequently present 
with a combination of features, including areas of 
ground-glass attenuation, variable-sized nodules, 
cavitary lesions, parenchymal bands, and areas 
of cicatricial emphysema (Figs 20, 21) (5,17,28). 
Signs of fibrosis are common in prolonged dis-
ease (7). Mixed patterns are also common in pa-
tients with AIDS (Fig 22).

Extrapulmonary Abnormalities
Although pulmonary findings are more common 
in the chronic form, PCM may manifest with 
extrapulmonary findings such as tracheal and 
lymph node involvement, pneumothorax, and os-
seous lesions.

Tracheal PCM and tuberculosis appear to 
disseminate in similar patterns. Dissemination 
may result from direct contact with infected 
sputum, extension of lymphatic drainage from 
parenchymal infection, or hematogenous spread 
(34). Granulomas and fibrosis are usually found 
around bronchi. CT of patients with tracheal 
PCM demonstrates irregular circumferential 
thickening of the tracheal wall, with submucosal 
nodules (Fig 23) (19). The differential diagnosis 
for diffuse wall thickening of the trachea at CT 
includes tuberculosis, sarcoidosis, amyloidosis, 
relapsing polychondritis, papillomatosis, rhino-
scleroma, Wegener granulomatosis, and tracheo-
pathia osteoplastica (46).

Although PCM involves the lymphatic sys-
tem, enlarged mediastinal or hilar lymph nodes 
are uncommon. Lymphadenopathy has been 

Figures 20–22. (20) Chronic PCM in a 33-year-old man. (a) High-resolution CT scan at the level of the upper 
lobes shows cavitated lesions associated with several small nodules. (b) High-resolution CT scan shows multiple 
rounded areas of enhancement in a ground-glass pattern, mainly in the peripheral areas of the lower zones.  
(21) Chronic pulmonary PCM in a 29-year-old man. High-resolution CT scan at the level of the carina depicts 
areas of enhancement in a ground-glass pattern in the peripheral zones of both lungs, along with multiple cavitated 
nodules. (22) Chronic pulmonary PCM in a 43-year-old man with AIDS. High-resolution CT scan shows bilateral 
irregular nodules, diffuse ground-glass attenuation, and interlobular septal thickening, accompanied by mild archi-
tectural distortion.
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reported in only 13% of cases (Fig 24), and 
pleural effusion is uncommon in both the acute 
(Fig 25) and chronic forms, although a few cases 
have been reported (5,17,27,47). In their study 

of 153 chest radiographs obtained in patients 
with PCM, do Valle et al (18) reported four cases 
of pleural effusion (unilateral in three cases and 
bilateral in one case). A case of pneumothorax 
secondary to PCM has been reported (Fig 26), 
probably caused by rupture of an air-containing 
space (emphysema with or without bulla forma-
tion, or a cavitated lesion) (48).

Bone involvement in PCM is uncommon and 
results primarily from hematogenous dissemina-
tion. A radiologic review of 173 consecutive cases 
of acute and chronic PCM showed bone lesions 
in only 1.7% of cases (15). Another study of 
high-resolution CT scans obtained in 77 patients 
with chronic PCM found no bone involvement 
(17). Although rare, bone and joint lesions oc-
cur more frequently in the juvenile (acute) form 
of PCM, particularly in children (26). For this 

Figure 23. Chronic pulmonary PCM in a 46-year-old man. CT scans obtained with lung (a) and mediastinal (b) 
windows reveal circumferential thickening of the tracheal wall with irregular luminal narrowing (arrows). Both lungs 
also exhibit irregular micronodules in a random distribution.

Figure 24. Acute PCM in a 17-year-old boy. Con-
trast material–enhanced CT scan (mediastinal win-
dow) demonstrates enlarged prevascular, paraaortic, 
and lower paratracheal nodes. The pulmonary paren-
chyma was normal.

Figure 25. Acute disseminated PCM in a 27-year-
old man. CT scan (mediastinal window) shows bilat-
eral pleural effusion.

Figure 26. Chronic pulmonary PCM in a 45-year-
old man. High-resolution CT scan at the level of the 
upper lobes demonstrates multiple irregular nodules in 
both lungs, with signs of architectural distortion, inter-
lobular septal thickening, and emphysema, in addition 
to left pneumothorax (arrows).
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reason, the association of pulmonary and bone 
lesions is extremely rare. In a study by Marchior 
(49), pulmonary lesions were present in only 
one of 20 patients (5%) with proved PCM bone 
lesions.

Osseous involvement can occur in any skeletal 
bone; however, these lesions are more common 
in the chest, shoulder girdle, and long bones 
(22,49,50). Osteolytic lesions usually have indis-
tinct margins (Fig 27) and cannot be radiologi-
cally distinguished from other forms of osteomy-
elitis. The differential diagnosis includes other 
fungal diseases, chronic bacterial osteomyelitis, 
tuberculosis, and malignancies such as lymphoma 
and metastasis (51). In endemic areas, PCM 
must be considered in the differential diagnosis of 
bone lesions in AIDS patients (50). In addition, 
once the upper abdominal organs are (at least in 
part) routinely seen on chest CT scans, involve-
ment of the liver, spleen, or adrenal glands may 
be observed (Fig 28).

Conclusions
PCM is the most common systemic mycosis 
in Latin America and is particularly prevalent 
in Brazil. Because of increased travel to and 
emigration from endemic areas, several cases of 
PCM have been reported in Europe and North 
America. Chronic PCM is the most common 
form of the disease and frequently manifests 
with pulmonary involvement. To avoid the pro-
gression of mycosis and irreversible lung dam-

age in patients with pulmonary CT features of 
PCM, the diagnosis should be reached rapidly 
and therapy for the infection should be initiated. 
If left untreated, systemic PCM can be severe 
and fatal. PCM is rarely suspected in nonen-
demic areas because of the extremely lengthy 
silent period of the disease (17,22,52).

Pulmonary PCM has a variety of radiologic 
manifestations, including airspace consolidations, 
focal masses, nodules, miliary disease, interstitial 
disease, and cavitary lesions. Fibrosis and para-
cicatricial emphysema are common associated 
findings, and mixed patterns are frequently seen 
in a single patient. Extrapulmonary findings in the 
thorax are uncommon but include tracheal, pleu-
ral, and lymph node involvement, as well as osse-
ous lesions. The diagnosis is often delayed because 
pulmonary PCM can mimic many other condi-
tions, including bacterial pneumonia, other fungal 
diseases, malignancy, and tuberculosis. Although 
PCM infection often manifests with nonspecific 
abnormalities, awareness of its multiple radiologic 
manifestations as well as its epidemiologic and 
clinical characteristics may permit early diagnosis 
and reduce associated morbidity and mortality.
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Page 72
The lungs are the main target organ of P brasiliensis, and chronic changes are responsible for the morbid-
ity and mortality associated with PCM (5). Active pulmonary involvement has been reported in 80% of 
PCM cases and residual fibrotic lesions in 60% (7).

Page 72
The diagnosis of PCM is established with visualization of P brasiliensis, either at direct examination or af-
ter isolation of the fungus at culture, in biologic specimens such as sputum, bronchoalveolar lavage fluid, 
smears from mucocutaneous lesions, or tissue biopsy samples from laryngeal lesions, cervical lymph 
nodes, or lung (10).

Page 73
Clinical forms of PCM range from a benign self-limited infection to a severe, progressive, and sometimes 
fatal disease involving pulmonary and extrapulmonary tissues. The two main clinical forms of PCM are 
the acute form (juvenile type) and the chronic form (adult type). The chronic form of the disease may 
develop many years after patients have left an endemic area (3,4,11,12,25,26).

Page 75
Chest radiographic lung abnormalities in chronic PCM are frequently multiple and nonspecific (7,38). 
They have been variously described as linear reticular opacities, nodules of various sizes, patchy ill-defined 
opacities, airspace consolidation, and cavitation (5,6,10,15,17,18,38).

Page 75
The most common CT findings of chronic PCM are ground-glass areas of enhancement, consolidations, 
variable-sized nodules, masses, cavitations, interlobular septal thickening, and fibrotic lesions (5,17). A 
combination of these findings is observed in most cases and may be focal, multifocal, or diffuse.


