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Abstract
Objective To report the radiological abnormalities of osteo-
articular involvement in paracoccidioidomycosis (PCM).
Materials and methods After institutional board approval, the
medical records and conventional radiology findings of 19
patients with osseous PCM were retrospectively reviewed.
Number, distribution, and lesion characteristics were evaluated
in consensus by two experienced musculoskeletal radiologists.
Results The mean age of patients was 16.1 years (range 4–
49 years), 11 male and eight female. MSK involvement was
the only or the primary presentation of the disease in eight
of 19 patients (42.1%). In total, 51 focal bone lesions were
detected, being 41 in long bones. In long bones lesions, 19
of 41 (46.4%) were metaphyseal, 12 of 41 (29.3%) meta-
epiphyseal, and 12 of 41 (29.3%) diaphyseal. The most
common presentation was a geographic osteolytic bone
lesion (62.7%), without marginal sclerosis (82.4%) and
without periosteal reaction (90.2%). Articular involvement
was present in six of 19 patients (31.6%), being two cases
of primary arthritis.
Conclusions All encountered bone lesions were osteolytic.
Metaphyseal or meta-epiphyseal osteomyelitis of a long
bone was the most prevalent osteoarticular manifestation of

paracoccidioidomycosis. PCM osteoarticular involvement
could be solitary or multifocal, occurs almost exclusively in
the acute/subacute clinical form, and it is more common in
children and in juvenile patients. Axial skeleton involve-
ment, arthritis, or a disseminated osseous pattern of
infection may occasionally occur in this fungal disease.
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Introduction

is frequently seen in children and adolescents, without
difference between sexes. It is characterized by a fast
progression with lymphadenopathy, gastrointestinal mani-
festations, hepatosplenomegaly, osteoarticular involvement,
and cutaneous lesions. The chronic (or adult) form is most
commonly seen in male adults, between the third and sixth
decades, and can affect only the lungs, denominated
unifocal, or lungs, mucosa, and skin, called multifocal [1,
2]. This infection is successfully treated with oral antifungals,
and the most commonly prescribed are itraconazole or
trimethoprim-sulfamethoxazole, used daily for a long period
(from 6 to 24 months) [1].
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Paracoccidioidomycosis (PCM) is a systemic granulomatous
disease caused by the dymorphic fungus Paracoccidioides
brasiliensis, usually found in South America, especially in
Brazil, Venezuela, Colombia, Ecuador, and Argentina, where
it is considered an endemic disease and a public health
problem [1, 2]. Some cases have been reported outside
Latin America, and all these patients had lived or visited
these endemic areas [2, 3]. PCM can be classified in acute/
subacute and chronic forms [1]. The acute/subacute (or
juvenile) form of PCM accounts for 3–5% of all cases and
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There are few publications on PCM osteoarticular
involvement and some of them are controversial about the
most common features [4, 5]. Bone lesion prevalence in the
literature range from 2 to 30% [6–8], and articular [9–11]
and muscular lesions are very rare [12]. The published
literature data about PCM bone involvement originates
mainly from case reports [9–20]. A case series included 20
proved cases of PCM osteoarticular involvement but it was
not published in English [21]. To our knowledge, this is the
largest series reporting PCM osteoarticular involvement in
the English literature.

Materials and methods

This study was approved by the Research Ethics Committee
in the University Hospital. The radiological and patho-
logical reports databases were reviewed and a cross
search was performed for patients with diagnostic of
PCM and any osteoarticular lesion described. Cases were
included in this study only when: (1) there was a positive
culture from osseous or articular tissues or; (2) histopa-
thology showed typical fungal cells in osteoarticular
tissues or; (3) X-rays were available and there was
radiological evidence of osteoarticular infection, the
pathogen isolated from other tissues, and the osteo-
articular lesion healed by clinical and radiological criteria
after specific treatment. The clinical information obtained
included sex, age, disease classification, other organs or
systems involved in addition to the MSK system, and the
site of the lesions in the MSK system.

The radiological pattern of each lesion and the imaging
findings were classified in consensus by two experienced
musculoskeletal radiologists. All lesions were identified
and characterized considering the involved bone, location
in the bone (when in a long bone), contour definition,
presence of marginal sclerosis, and periosteal reaction.
Lesions were evaluated and classified only when they were
identified in at least two orthogonal available X-ray views.

Results

The study group consisted of 19 patients (11 male and eight
female), with a mean age of 16.1 years (range 4 to 49 years)
(Table 1). The disease was classified as the acute/subacute
clinical form for 18 patients. Only one patient was clinically
classified in the chronic form.

In eight patients, the MSK system was the exclusive site
of the disease. In seven of 19 patients (36.8%) there were
no symptoms related to the MSK system, and the osseous
lesions in these cases were incidentally encountered. From
the symptomatic patients, osteoarticular involvement was
the unique or the primary presentation of the disease in
eight of 12 (66.7%), and all of them were classified into
acute/subacute form.

In this series, 51 distinct bone focal lesions were
identified and characterized by conventional radiography.
All the encountered bone lesions were osteolytic. The
majority of bone lesions occurred in long bones 41 of 51
(80.4%). There was a predilection for the scapular girdle
and upper limbs (27.5% clavicle, 15.7% humerus, 13.7%

Fig. 1 A 7-year-old male with
multiple bone lesions and cervical
adenomegaly. Bone marrow
biopsy and lymph node cytology
were both consistent with
paracoccidioidomycosis.
Diagnosis also confirmed by
the biopsy of the tibial lesion.
a Metaphyseal osteolytic
radius lesion (black arrow).
Continuous and laminar periosteal
reaction (white arrowhead).
b Metaphyseal osteolytic tibial
lesion (black arrow) with epiphy-
seal extension (black arrowhead).
c Metaphyseal osteolytic humerus
lesion (white arrow). d Osteolytic
lesion at the hallux proximal
phalanx (white arrows). e Two
cranial vault osteolytic foci
(white arrowheads)
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radius, and scapula 3.9%). In long bones, 12 of 41 (29.3%)
lesions were meta-epiphyseal, 19 of 41 (46.4%) were
metaphyseal and 10 of 41 (29.3%) diaphyseal. Focal
lesions were identified in the cranial bones (3/51) and in a
vertebra (1/51).

The margins were sharply defined in 32/51 (62.7%) of
the bone lesions, and there was no marginal sclerosis in 42

of 51 (82.4%). When marginal sclerosis was present, it was
discrete. Lesions without periosteal reaction were the
majority (46/51; 90.2%).

A solitary bone lesion was identified in eight patients of
this case series. In the remaining patients, two or more
bones were involved (42.1%).

Discussion

People at the greatest risk for P. brasiliensis infection are
male, especially in their third and fourth decades of life [6,
7]. P. brasiliensis reach the lungs by respiratory route and
can infect persons exposed to the rural and suburban
environment where the fungus survives in the saprophytic

Fig. 4 A 15-year-old girl. Osteolytic lesion with cortical erosion in
the inferior aspect of the costal arch (arrows)

Fig. 3 A 33-year-old man, the same patient of Fig. 2. a Before treatment
multiple "punched-out" osteolytic lesions in metacarpals and phalanges
and articular misalignment of the second metacarpophalangeal joint. b
Sparse osteolytic lesions in the cranial vault. Reactive bone sclerosis
was present surrounding the cranial lesions (arrow) in this radiography
obtained during treatment (arrowhead)

Fig. 2 A 33-year-old man with the acute form of PCM and HIV co-
infection. Radiographs of the right forearm showed multifocal bone
involvement. a 1996; the time of the PCM diagnosis. b 1997; 1 year
after the beginning of specific treatment. c 2001; the lesion is almost
completely healed

Fig. 5 A 28-year-old woman with cervical, axillary, and supra-
clavicular lymphadenomegaly. Shoulder conventional x-ray showed
osteolytic lesions in the acromion (arrowhead) and in the left clavicle
extremity (arrow)

206 Skeletal Radiol (2012) 41:203–208



form. The host usually controls the primary infection but
PCM dissemination may occur to other tissues by blood
and lymphatic route.

The majority of patients in the present series (94.7%)
were classified in the acute/subacute form, which is the
most prevalent in younger patients. According to our
results, osseous involvement is almost exclusively of the
acute clinical form of the disease and it was more often
found in children and juvenile patients. In only one patient
of this case series did PCM infection present as an
opportunistic infection in an AIDS patient (patient no. 10
from Table 1).

The prevalence of osteoarticular involvement in PCM is
variable as has been reported in the literature. A retrospec-

tive study comprised of 173 consecutive cases with PCM
diagnosis found 4% of osseous involvement [7]. In the
disseminated form of the PCM, osteoarticular involvement
could reach up to 20% of cases [6]. It is important to note
that osteoarticular involvement can be the first or the only
system involved in this disease [10, 11, 14, 15, 20]. In the
present case series, bone involvement was the unique or the
primary presentation of the disease in eight patients
(42.1%).

The bone lesions in PCM patients have often been
studied with conventional radiography, and they have been
described as sharply defined osteolytic lesions without
marginal sclerosis and typically without periosteal reaction
[4–8, 13, 21, 22]. The results of this series of cases are,
therefore, in accordance with the literature. Geographic
bone pattern of osteolysis was the most frequent type of
presentation on radiographic investigation. In the present
case series, the long bones were by far the most affected but
virtually any bone can be involved [6, 7, 21]. Cranial,
vertebra, rib, scapula, sternum, tarsal bone, and phalangeal
lesions were documented. Figures 1, 2, 3, 4, 5, 6, and 7
illustrate the features and distributions.

The prevalence of clavicle focal lesions (Figs. 5, 7)
observed in this case series may appear exaggeratedly high
but this is accordance with the previous literature [6, 7].
The authors hypothesize that these could be the result of
asymptomatic or subclinical involvement detected by
routine chest x-rays. The appendicular skeleton is not
evaluated in paracoccidioidomycosis patients unless there
are symptoms, but chest radiographs are indicated in the
baseline and follow-up assessments for both acute and
chronic forms of lung disease [1]. In the present case series,
lesions of the clavicle extremity or acromioclavicular joint
destructive changes were found in four asymptomatic
patients.

The current study had several limitations. First, the
number of cases was relatively small and the study was
limited to descriptive statistics. Second, radiographic
evaluation of osseous involvement on PCM patients is not
a routine and therefore the prevalence of bone and joint
involvement could not be evaluated. In addition, this was a

Fig. 7 A 5-year-old boy with
clinical presentation of cervical,
inguinal, and thoracic adenome-
galy. Osteolytic lesions are seen
at both clavicles extremities
(arrows). On the left side, the
lesion was accompanied by
periostitis (arrowhead)

Fig. 6 A 10-year-old girl with foot pain for 3 months. Osteolytic
lesion (arrow) with pathologic fracture and cortical interruption
(arrowhead) in the lateral cuneiform bone. A bone tumor was
suspected and bone biopsy confirmed paracoccidioidomycosis

Skeletal Radiol (2012) 41:203–208 207



retrospective study and not all the lesions were proved
pathologically in patients with multifocal bone lesions.

The differential diagnosis of the bone involvement in
paracoccidioidomycosis would depend on the disease
pattern and on the patient's age. Osteomyelitis of other
etiologies would be important to consider in differential
diagnosis when a focal metaphyseal osteolytic lesion is
encountered. When osteolysis of the distal clavicle is
present, it would be necessary to differentiate PCM
involvement from post-traumatic osteolysis, hyperparathy-
roidism, and rheumatoid arthritis. Eventually, a focal and
solitary bone PCM lesion may be misdiagnosed as a
neoplasm [23]. In the case of multiple punched-out
osteolytic lesions, it would be necessary to differentiate
PCM from multiple myeloma for older patients and from
Langerhans’ cell histiocytosis, disseminated bone tubercu-
losis, and cystic angiomatosis in the younger patients and
children.

Although pulmonary diagnostic imaging features of
PCM have been better discussed in the literature [7, 24,
25], PCM osteoarticular involvement information is derived
mostly from case reports and this is justified by the rarity of
musculoskeletal manifestations. Osteoarticular involvement
in PCM is infrequent but it may be the unique or the
primary presentation of the disease.

Conclusions

All encountered bone lesions were osteolytic. Metaphyseal
or meta-epiphyseal osteomyelitis of a long bone was the
most prevalent osteoarticular manifestation of paracocci-
dioidomycosis. PCM bone involvement could be solitary or
multifocal and it is more common in children and in
juvenile patients. Axial skeleton involvement, arthritis, or a
disseminated osseous pattern of infection may occasionally
occur in this fungal disease.
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