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Case Report: Unifocal Bone Paracoccidioidomycosis, Brazil
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Abstract. We report a 47 year-old man from the State of Mato Grosso do Sul, Brazil, with unifocal tibial paracoccid-
ioidomycosis. A radiograph showed an osteolytic lesion on the tibial middle third diaphysis. The diagnosis was con-
firmed by histopathologic analysis, and treatment with sulfamethoxazole and trimethoprim was started. After three
months, the patient showed significant clinical improvement. Ten months after treatment, the patient showed lesion
bone healing. This case describes the rare occurrence of an osteolytic lesion caused by endemic Paracoccidioides
brasiliensis in Latin America.

INTRODUCTION

Paracoccidioidomycosis is a systemic, fungal disease caused
by Paracoccidioides brasiliensis. With a limited geographic dis-
tribution, this disease affects Latin America; higher incidences
are observed in Brazil, Venezuela, Colombia, Ecuador and
Argentina. It is acquired through inhalation and spreads by
lympho-hematogenous dissemination. Once the fungus has
established itself in the body, it can affect any organ or tissue,
but most commonly the skin, mucous membranes and lungs.
Osteoarticular impairment has also occurred, but unifocal form
is rare.1–3 The purpose of this study was to describe an unusual
case of unifocal paracoccidioidomycosis located on the middle
third of the left tibia, without pulmonary impairment, and to
characterize its evolution and treatment.

CASE REPORT

The patient was a white, 47 year-old, rural worker born and
presently residing in the State of Mato Grosso do Sul, located
in the west central region of Brazil. The patient sought medi-
cal attention at the orthopedic care service in April 2007,
because of pain in the left leg that had started a month before.
During that month, pain worsened and no improvement was
achieved by taking analgesics for a week. There were no signs
of trauma at the pain focus. The patient was not asthenic, no
weight loss was observed, and there were no complaints of
fever or cough. The patient had been an alcoholic for 20 years
and was a non-smoker.
The patient was in good general health, afebrile and nor-

mally colored. Cardiac and pulmonary auscultation were
normal. The patient’s left leg showed a slight, local volume
increase with signs of inflammation and severe pain while pal-
pated in the region of the middle third region. Moderate
edema in the left ankle was also observed during physical
examination. No significant changes were observed during the
remainder of the osteoarticular examination and during the
examination of other organs and systems.
A radiographic study of the left leg showed an oval,

osteolytic lesion (length = 22 mm) on the tibial middle third
diaphysis and significant periosteal thickening (Figure 1A).

Initial diagnostic hypotheses included osteomyelitis and
bone neoplasia. In June 2007, an open biopsy and lesion curet-
tage were performed. Gram bacterioscopy and bacterial cul-
ture of the material collected from the injury did not confirm
the presence of any pathogenic microorganism. Therefore, the
material was not submitted for direct mycologic study and
culture for fungi. However, the histopathologic report indicated
bone tissue with inflammation composed of lymphocytes, his-
tiocytes, neutrophils and multinucleated giant cells permeated
by round and encapsulated structures. Within these structures,
double walls and multiple budding, typical fungal structures,
were observed and identified as Paracoccidioides brasiliensis
by Grocott staining (Figure 2). No malignant formations were
observed. Thus, the patient was given a diagnosis of paracoccid-
ioidomycosis osteomyelitis.
A chest radiograph was normal (Figure 3). In two samples

of sputum, fungi or acid-fast bacillus were not found. Sero-
logic testing for paracoccidioidomycosis (agar immunodiffu-
sion) showed negative results.
Three-phase bone scintigraphic study with technetium-

99m methylene diphosphonate (99mTcMDP) was used to
identify lesion foci in other bones. Scintigraphy showed that
blood flow in the lower limbs was preserved. The bone
metabolic phase showed high focal uptake of the radiophar-
maceutical in the middle third of the left tibia (Figure 4).
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Figure 1. A, Pre-treatment radiograph of the patient showing an
oval osteolytic lesion on the left tibia. B, Radiograph after five months
of treatment showing partial bone healing. C, Radiograph after
10 months of treatment showing consolidation of the bone injury.
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Radiopharmaceutical distributions observed in other bones
were physiologically normal.
The treatment prescribed for paracoccidioidomycosis was

800 mg of sulfamethoxazole and 160 mg of trimethoprim
(cotrimoxazole), twice per day. As a general recommenda-
tion, the patient was instructed to use crutches when walking.
The patient showed significant clinical improvement after

three months of treatment. After five months, there was an
improvement in radiologic signs, which showed a clear healing
focus (Figure 1B). Complete radiologic healing was achieved
10 months after the aforementioned treatment (Figure 1C).
However, to avoid relapses, the patient was recommended to
continue to take the medication until June 2009. An ambula-
tory follow-up was conducted every six months. In April 2011,
the patient was asymptomatic.

DISCUSSION

Paracoccidioidomycosis is acquired through inhalation of
propagules of the dimorphic fungus Paracoccidioides brasiliensis
and results in a primary pulmonary complex either in the lungs
or lymph nodes of the hilum. Hematogenous dissemination of
the fungus may then occur with the establishment of meta-

static foci in any organ. This initial infection is usually asymp-
tomatic and tends to resolve spontaneously, leaving residual
lesions that may contain viable fungi for many years (latent or
quiescent foci). However, on rare occasions, the primary infec-
tion progresses, evolving to a severe acute/subacute disease
form (juvenile type).4 Almost 90% of paracoccidioidomycosis
cases present as chronic disease (adult type) arising from
reactivation of a latent pulmonary or extrapulmonary focus,
or from new exposure to the fungi.
In this study, the patient had clinical and epidemiological char-

acteristics commonly observed in chronic adult form paracoccid-
ioidomycosis. These characteristics included being male, a rural
worker in a disease-endemic area, and an age of 40–60 years.5,6

In this case, we believe that the patient acquired this infection
earlier and a latent bone focus developed by hematogenous
dissemination; after a long period of incubation, this focus
was reactivated. The patient had always resided in a disease-
endemic area and demonstrated no signs of systemic disease,
supporting our hypothesis. Bone involvement in paracoccid-
ioidomycosis is usually asymptomatic,7 but may show pain,
edema, and feeling of heat in the lesion area,4,6,8 as described
in this case.
In general, osteoarticular involvement is associated with

the lungs and spreads to bones by lympho-hematogenous
dissemination from a primary focus located in the lung.7,9

However, the chest radiograph of the patient in this study
was considered normal by the attending physician and two
independent radiologists. Paracoccidioidomycosis pulmonary
involvement has the typical appearance of bilateral, symmet-
rical, perihilar, interstitial thickening. Chest tomography can
identify imperceptible lesions in plain radiography, but it was
not performed in the patient of this study.9 Few cases describ-
ing bone involvement in unifocal chronic form paracoccidioi-
domycosis have been published. (Table 1).1–3,8,10–12

Bones that are most affected by the disease are those of
the chest wall,7 including ribs, sternum, scapula, and acromion.
This finding may be explained by the common routine of
performing a chest radiography when paracoccidioidomycosis
is suspected. Although uncommon, lesions in the tibia have
been reported.13

The most common identified radiographic feature is char-
acterized by distinct outlined lytic lesions with no marginal
sclerosis and with little or no periosteal reaction.7,10,13 Although

Figure 3. Chest radiograph of the patient showing no evidence of
pulmonary involvement.

Figure 2. Histologic examination of bone lesion of the patient showing Paracoccidioides brasiliensis yeast (arrows).A, Hematoxylin and eosin
stained (magnification + 400). B, Grocott stained (magnification + 400).
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there is general consensus regarding the description of injuries,
there are no pathognomonic features of the disease. Therefore,
it is imperative to make differential diagnoses, mainly neoplasia
and bone metastases, in addition to bacterial osteomyelitis,
histiocytosis, tuberculosis, and lymphoproliferative disorders.7,14

The recognized standard for paracoccidioidomycosis
diagnosis is identification of fungal elements characteristic of
P. brasiliensis by direct mycologic examination of sputum or
other clinical specimen (scrapings of lesions, lymph node aspi-
rate), or examination of organ biopsy fragments supposedly
affected9. Therefore, diagnosis can be made by histologic eval-
uation with Grocott stain, which shows round elements, 3–40 µm
in diameter, with thick birefringent walls. These elements
reproduce by single or multiple buds, which are connected to
the parent cell by a narrow cytoplasmic bridge, giving a ship’s
well aspect, pathognomonic of P. brasiliensis.15

In the case presented, definitive diagnosis was made by
histopathologic examination of a bone biopsy sample and not

by a mycologic examination. The sample was not subjected to
direct mycologic examination and culture for fungi because it
was not a routine procedure for the initial hypothesis (osteo-
myelitis and neoplasm). Another possible diagnostic proce-
dure used could have been fine-needle aspiration puncture
biopsy,16 which has demonstrated good performance and is
less invasive than a bone biopsy.
Serologic analysis performed by using immunodiffusion is

another useful method for establishing the correct diagnosis
and adequate therapeutic control; its sensitivity ranges from
85% to 100%. Patients withmore localized forms of paracoccid-
ioidomycosis may have negative serologic results,9 as did the
patient described in our study. Another explanation for the
negative result in the immunodiffusion test could be use of
antigen obtained from P. brasiliensis from another region of
the country. The antigen used in our laboratory is from São
Paulo, located in southeastern Brazil. Regional differences in
strains of Paracoccidioides brasiliensis have been described,

Table 1

Case reports of unifocal osteoarticular paracoccidioidomycosis

Authors (year), reference
Bone/

articulation Sex Age (years) Diagnostic test Treatment Outcome, follow-up time

Krivoy and others (1978)11 Skull F 27 HP Sulfamethoxypyridazine,
surgery

Unknown

Barrios and others (1984)10 Femur M 13 HP Cotrimoxazole, surgery Bone remodeling, 1 year
Barrios and others (1984)10 Metatarsus F 57 HP Cotrimoxazole, surgery Graft incorporation, 1 year
Silvestre and others (1997)2 Knee F 46 HP Ketoconazole followed

by cotrimoxazole
Asymptomatic, unknown

David and others (1997)3 Femur M 31 HP; negative
serologic result

Sulfadiazine Fracture consolidation,
3 years

Lambertucci and
others (2002)12 Metatarsus M 20 HP Cotrimoxazole Asymptomatic, 6 months

Cassone and others (2005)8 Patella M 75 HP; serologic
titer 1:256

Itraconazole Bone remodeling, 4 years

Picado and others (2006)1 Femur F 22 Serologic titer 1:4 Cotrimoxazole Bone remodeling, 2 years

HP = histopathologic analysis.

Figure 4. Technetium-99m methylene diphosphonate scintigraphy of the patient.A, Physiologic radiopharmaceutical distribution with uptake
in the middle third of left tibia (arrow). B, Equilibrium phase. C, Late phase.
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including one study that reported that serum with negative
results from a patient in west central Brazil showed positive
results when antigens from local strains were used.17

Molecular methods for diagnosis of paracoccidioidomycosis
by polymerase chain reaction are not yet available for rou-
tine care. However, one study showed that a nested polymer-
ase chain reaction for detection of P. brasiliensis in tissue
samples from skin and mucous membranes is feasible and
can be used as an auxiliary tool in paracoccidioidomycosis
diagnosis.18 Bone scintigraphy is an excellent test for screen-
ing other involved foci. Scintigraphy has been used in
unifocal bone paracoccidioidomycosis to rule out asymptom-
atic lesions not identified by conventional radiography.8,19

The treatment currently recommended for paracoccidioi-
domycosis is itraconazole. However, cotrimoxazole has been
widely used in Brazil because of its high efficacy and it is
freely available from the public health services. However,
treatment with this drug combination might take longer.9

When the appropriate treatment has been selected, clinical
and radiological signs proceeded in a favorable direction. Fibro-
sis and osteogenesis were observed after antifungal agent admin-
istration and the characteristics of injuries gradually slowed.
However, because relapses cannot be excluded, ambulatory
follow-up should be annually performed for early recurrence
detection.9 In conclusion, in disease-endemic regions, paracoccid-
ioidomycosis must be included in the differential diagnosis of
osteolytic lesions, even in the absence of positive pulmonary
radiologic findings.
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