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Abstract 
A 46-year-old woman with a history of migraines presented with progressive left 
knee pain following routine exercise. Initial MRI demonstrated findings consistent 
with a ligamentous sprain, popliteus strain, proximal tibial marrow edema, and joint 
effusion, raising concern for a stress fracture and leading to conservative management. 
Over subsequent days, she developed worsening fatigue, malaise, exertional dyspnea, 
and hypoxia. Chest CT revealed bilateral ground-glass opacities without pulmonary 
embolism, and she was treated empirically for community-acquired pneumonia. An 
acute mid-soleal vein thrombosis was also identified, prompting initiation of 
anticoagulation. Despite therapy, her systemic symptoms progressed, with rising 
inflammatory markers. Follow-up MRI of the tibia revealed a new 9 mm lytic lesion 
with cortical breakthrough and periosteal reaction, concerning for malignancy. 
Extensive hematologic evaluation, including serum and urine immunofixation and 
skeletal survey, was unrevealing. Given persistent symptoms, recent travel, and 
exposure to building renovation, an infectious etiology was pursued. Broad testing 
was notable only for a positive Blastomyces urine antigen. Shortly thereafter, she 
developed characteristic cutaneous lesions, confirming disseminated blastomycosis 
with pulmonary, osseous, and cutaneous involvement. Treatment with intravenous 
amphotericin B resulted in clinical improvement. This case underscores the diagnostic 
challenges of osseous blastomycosis, which can mimic malignancy or bacterial 
osteomyelitis, and highlights the importance of maintaining a high index of suspicion 
for fungal infection in patients with unexplained bone lesions and systemic 
symptoms. 

background 

Blastomycosis is a systemic fungal infection caused by 
Blastomyces dermatitidis and related dimorphic fungi en
demic to regions of North America. Although pul
monary disease is most common, extrapulmonary dis
semination occurs in up to 40% of cases, frequently 
involving the skin and bones. Osseous blastomycosis is 
uncommon and often mimics traumatic, inflammatory, 
or malignant processes, leading to diagnostic delays.1 

case presentation 

A 46-year-old woman from the United States Midwest 
region with a medical history notable for migraines pre
sented initially with left knee pain that developed after a 
routine gym workout. She denied any significant trauma 
during the session but reported that the pain had pro
gressively intensified over the next 24 hours, prompting 

evaluation. An MRI of the left knee demonstrated diffuse 
marrow edema involving the proximal tibia, thickening 
of the medial collateral ligament suggestive of a sprain, 
strain of the popliteus muscle, and a moderate joint effu
sion. Although these findings were initially interpreted as 
possibly post-traumatic, the orthopedic consultant raised 
concern for an occult stress fracture and recommended 
conservative management, including limited weight-bear
ing and analgesics. 

Over the subsequent days, the patient experienced a 
notable decline in her overall health. She reported wors
ening fatigue, diffuse malaise, and shortness of breath on 
exertion, symptoms she had not previously experienced. 
During an urgent evaluation in the emergency depart
ment, she was found to be hypoxic, and lung auscultation 
revealed fine crackles localized to the left lower lung field. 
A CT scan of the chest demonstrated patchy ground-
glass opacities without evidence of pulmonary embolism. 
Because of the respiratory findings and systemic symp
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Figure 1. 9‑mm lytic lesion with cortical breakthrough and surrounding periostitis consistent with osseous blastomycosis. 

toms, she was empirically treated for community-ac
quired pneumonia. 

Additional testing, however, revealed an acute occlu
sive thrombosis of the mid soleal vein on Doppler ul
trasonography. She was started on apixaban for venous 
thromboembolism in addition to the empiric antibiotics. 
Despite these interventions, her respiratory status and 
constitutional symptoms continued to worsen. Serial lab
oratory tests revealed a rising leukocytosis, elevated C-
reactive protein, and an increased erythrocyte sedimen
tation rate, raising concern for a systemic inflammatory 
or infectious process. A repeat MRI of the tibia demon
strated interval development of a 9-mm lytic lesion with 
cortical breakthrough and surrounding periostitis (Fig
ure 1). The evolving osseous abnormality prompted 
hematology consultation due to concern for underlying 
malignancy, including lymphoma or multiple myeloma. 
Comprehensive evaluation, including serum and urine 
immunofixation, did not reveal evidence of monoclonal 
gammopathy, and a skeletal survey showed no additional 
lytic lesions. 

Given the persistent systemic symptoms, rapid pro
gression, newly identified bone lesion, residing in the 
United States Midwest, and her reported occupational 
exposure to building renovation environments, as well as 
recent travel to the Northern parts of Wisconsin, an in
fectious disease consultation was obtained. A broad in
fectious workup was pursued, including testing for Ep
stein–Barr virus, Histoplasma, Blastomyces, Brucella, 
Coccidioides, and Mycobacterium tuberculosis. Surpris
ingly, all results returned negative except for a positive 
urine antigen for Blastomyces dermatitidis (Supplemen
tary material). Around the same time, the patient devel
oped new cutaneous lesions on her extremities (Figure 

Figure 2. Cutaneous lesions on the extremities consistent with 
cutaneous blastomycosis. 

2), further supporting the diagnosis of disseminated blas
tomycosis. 

Considering the progressive and rapid multisystem in
volvement, pulmonary, osseous, and cutaneous, she was 
promptly started on intravenous amphotericin B for se
vere disseminated fungal infection. Her clinical course, 
initially suspicious for mechanical injury and later ma
lignancy, ultimately proved to be a rare presentation of 
systemic blastomycosis involving the bone. Given her re
markable clinical improvement with intravenous ampho
tericin B, further testing was not pursued. 

discussion 

Blastomycosis is a systemic pyogranulomatous infection 
caused by Blastomyces dermatitidis and related Blasto
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myces species, which are thermally dimorphic fungi. 
These organisms exist as molds in the environment and 
convert to pathogenic yeasts at human body temperature. 
They are endemic to specific regions in North America, 
particularly areas bordering the Great Lakes, along the 
Mississippi and Ohio River valleys, and portions of the 
southeastern United States. Inhalation of airborne coni
dia represents the primary mode of acquisition, after 
which the fungus transforms into the yeast form within 
the lungs and may disseminate hematogenously to other 
organs. Although many infections remain subclinical or 
mild, approximately 25–40% of symptomatic cases de
velop extrapulmonary involvement, most commonly af
fecting the skin, bones, and genitourinary tract.2‑4 

Among the sites of dissemination, osseous involve
ment is relatively uncommon yet clinically significant, as 
it frequently leads to diagnostic delays. Bone blastomyco
sis ranks as the third most frequent extrapulmonary man
ifestation, occurring in 14–60% of disseminated cases de
pending on the cohort studied. The wide range reflects 
geographic differences in prevalence and variations in di
agnostic practices. When present, the disease typically 
manifests as localized pain, soft-tissue swelling, and oc
casionally decreased range of motion. Notably, patients 
may have few or no systemic symptoms, which con
tributes to misdiagnosis or attribution to traumatic or de
generative musculoskeletal conditions.5‑7 

The lower extremities, particularly around the knee, 
including the distal femur, proximal tibia, and fibula, are 
among the most affected sites. Other frequently involved 
bones include the vertebrae, ribs, and long bones such as 
the humerus.6 In a retrospective Canadian series of 45 
patients with bone blastomycosis, 73% presented with a 
solitary osseous lesion, 64% had concurrent pulmonary 
disease, and 22% reported trauma at or near the affected 
site. Although trauma does not cause infection, localized 
injury may attract attention to previously unrecognized 
fungal invasion or alter local tissue defenses in a way that 
facilitates fungal proliferation.7 

Radiographically, bone blastomycosis may appear de
ceptively aggressive. Early imaging findings are often non
specific, sometimes showing only mild osteopenia or sub
tle periosteal changes.6 As infection progresses, 
well-defined lytic lesions or more diffuse destructive lu
cencies develop, frequently accompanied by surrounding 
soft-tissue inflammation. Cortical breakthrough, perios
titis, and adjacent abscess formation are not uncommon. 
These findings often mimic malignancies, such as lym
phoma, metastatic disease, or multiple myeloma, as well 
as tuberculosis or bacterial osteomyelitis.8 In the spine, 
vertebral involvement can present with paravertebral ab
scesses or epidural extension, creating additional diagnos
tic complexity and potential for neurologic compromise. 

Given the broad differential diagnosis and potential 
for misinterpretation, accurate diagnosis requires integra
tion of clinical, radiologic, and laboratory findings. Iden

tification of the organism may be achieved through cul
ture, histopathology demonstrating broad-based 
budding yeasts, or non-culture diagnostics such as anti
gen testing.9 Urine antigen assays are sensitive but may 
exhibit cross-reactivity with Histoplasma, warranting 
cautious interpretation.2 

Management of blastomycosis depends on disease 
severity, degree of dissemination, and patient-specific fac
tors such as immune status. The Infectious Diseases So
ciety of America (IDSA) recommends antifungal therapy 
for all symptomatic infections, regardless of extent. For 
mild-to-moderate pulmonary or extrapulmonary disease, 
itraconazole remains the first-line agent due to its efficacy 
and favorable tolerability profile. More severe disease, 
characterized by respiratory compromise, extensive os
seous involvement, central nervous system spread, or im
munosuppression, requires initial treatment with am
photericin B, typically in a lipid formulation to reduce 
nephrotoxicity.1,2 After clinical improvement, patients 
transition to oral itraconazole to complete several months 
of therapy. For individuals unable to tolerate itraconazole 
or with refractory disease, alternative azoles such, as 
voriconazole or posaconazole provide effective op
tions.3Ultimately, recognizing bone blastomycosis is cru
cial, as timely initiation of antifungal therapy signifi
cantly improves outcomes and prevents progressive 
destructive disease. 

conclusion 

This case describes a common musculoskeletal complaint 
that ultimately led to the rare diagnosis of disseminated 
blastomycosis in an immunocompetent patient, with os
teoarticular, pulmonary, and cutaneous involvement. 
The initial presentation closely resembled a stress fracture 
or neoplastic process, underscoring the importance of in
cluding fungal infections in the differential diagnosis, 
particularly in endemic regions or in patients with rele
vant environmental exposures. Early recognition and ini
tiation of appropriate antifungal therapy are essential for 
optimal outcomes.2,4,8 
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supplementary material 

Test Reference Range Apr 25, 2025 Apr 26, 2025 Apr 27, 2025 Apr 28, 2025 

WBC, ×10³/µL 4.0–11.0 13.2 12.2 13.8 13.7 

Neutrophils, % 40–75 74 72.0 73.0 73.0 

Lymphocytes, % 20–45 14 16.0 13.0 14.0 

Hemoglobin, g/dL 12.0–16.0 12.6 12.4 11.2 11.9 

Hematocrit, % 36–46 36.6 37.6 33.4 35.6 

Platelets, ×10³/µL 150–450 460 458.0 440.0 479.0 

Blood cultures Negative Negative ×2 — — — 

ESR, mm/hr 0–20 71 — — — 

CRP, mg/L <5.0 293 — — — 

SARS-CoV-2 PCR Negative Negative — — — 

RSV PCR Negative Negative — — — 

Procalcitonin, ng/mL <0.10 0.12 — — — 

NT-proBNP, pg/mL <125 49.6 — — — 

PTT, s 25–35 31 — — — 

PT, s 11–14 15.5 — — — 

INR 0.8–1.2 1.2 — — — 

Legionella urine antigen Negative Negative — — — 

Mycoplasma IgM/IgG Negative Negative — — — 

EBV IgM Negative Negative — — — 

EBV IgG Negative Positive — — — 

ANA / ANCA Negative Negative — — — 

SPEP / UPEP No monoclonal protein Negative — — — 

Hypercoagulable panel Negative Negative — — — 

TSH, IU/mL 0.4–4.5 1.630 — — — 

LDH, U/L 120–250 183 — — — 

Coccidioides antibody Negative Negative — — — 

QuantiFERON TB Gold Negative Negative — — — 

Brucella agglutinins Negative Negative — — — 

HIV-1/2 Negative Negative — — — 

Flow cytometry No abnormal population Negative — — — 

Blastomyces urine antigen, ng/mL <0.2 — Positive, 16.42 — — 

Histoplasma urine antigen, ng/mL <0.2 Negative, <0.2 

Abbreviations: ANA, antinuclear antibody; ANCA, antineutrophil cytoplasmic antibody; CRP, C-reactive protein; EBV, Epstein-Barr virus; ESR, erythrocyte sedimentation rate; INR, international normalized 
ratio; LDH, lactate dehydrogenase; PCR, polymerase chain reaction; PT, prothrombin time; PTT, partial thromboplastin time; RSV, respiratory syncytial virus; SPEP, serum protein electrophoresis; TSH, thyroid-
stimulating hormone; UPEP, urine protein electrophoresis; WBC, white blood cell count. 
Reference ranges reflect standard adult values and may vary by laboratory. 
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