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FDG-Positive Lung Mass and Bilateral Hilomediastinal Lymphadenopathy - 
Francisella Tularensis Infection Mimicking Pulmonary Neoplasia

Abstract 

We present a case of a 69-year-old male non-smoker, referred for a PET-positive lesion in the left lower lobe and bilateral PET-
positive hilomediastinal, infra- and supraclavicular lymphadenopathy. As lung cancer seemed to be the most likely diagnosis, 
a bronchoscopy with endobronchial ultrasound-guided transbronchial needle aspiration was performed. As tissue samples 
showed no malignant cells, a second bronchoscopy was performed, which again did not reveal malignancy. With granulocytic 
necrotizing inflammatory changes being the only histologic finding, an infectious cause had to be considered. Serologic testing 
for Francisella tularensis was performed and led to an initially unexpected diagnosis of pulmonary tularaemia.
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Introduction
Positron Emission Tomography (PET) provides significant ad-
vantages in the diagnosis and management of various medi-
cal conditions including malignant tumours and a broad spec-
trum of inflammatory diseases. We present a patient with a 
FDG-positive 33mm-diameter pulmonary mass and bilateral 
intrathoracic as well as infra- and supraclavicular lymphade-
nopathy, strongly suggestive of advanced lung cancer. An en-
doscopic ultrasound-assisted tissue sampling was performed 
twice. Contrary to our expectations, histology revealed no 
signs of malignancy but clear signs of acute granulocytic in-
flammation. Consecutive serologic testing revealed an acute 
pulmonary Francisella tularensis-infection.

Case Report
A 69-year-old man was referred to the pulmonology depart-
ment of the Cantonal Hospital St. Gallen for further work up 
after a PET-CT had been performed and had revealed a 33 mm 
PET-positive mass in the posterobasal segment of the left low-
er lobe and bilateral PET-positive hilomediastinal, infra- and 
supraclavicular lymphadenopathy. 
He originally had presented in the department of rheumatol-
ogy about ten days prior with intermittent fever, unintended 
weight loss and night sweats. He had a history of rheumatoid 
arthritis and polymyalgia rheumatica. The patient, a lifelong 
farmer, had no history of smoking or lung disease. His father 
was diagnosed with “farmers lung” more than 20 years ago. 
The family history was otherwise not significant.

Vital signs and nutritional status at the time of presentation 
excluding the fever were normal. His medication included 
Tamsulosin for benign prostate hyperplasia and a vitamin-D-
supplement. Up to 2 years ago, he was on methotrexate, which 
was discontinued due to thrombo- and leukopenia. Since, he 
did not have any immunomodulatory treatment. 

Laboratory findings revealed a moderately elevated C-reactive 
protein (53 mg/l) and a mild thrombocytosis (378 G/l). White 
blood cell count, erythrocyte sedimentation rate, procalcitonin, 
liver enzymes, antinuclear antibodies, Ro- and La- antibodies 
were in normal ranges.

As the patient was residing in the rheumatology ward, a PET-
CT was ordered to exclude malignancy or vasculitis. Upon re-
ceipt of the findings, a prompt referral to pulmonology was 
initiated. With lung cancer being the most likely diagnosis, the 
patient underwent a bronchoscopy with sonography-guided 
needle aspiration of the affected lymph nodes as well as a trans-
bronchial biopsy of the lesion in the left lower lobe. 

The initial histologic specimens obtained by EBUS-TBNA of 
the N4R, N7, N10L lymph node stations and a transbronchial 
biopsy of the posterobasal left lower lobe showed granulocyt-
ic-necrotic inflammation with no sign of malignant cells. Af-
ter discussing the case in an interdisciplinary thoracic tumour 
board, a repeat bronchoscopy was conducted. The second tis-
sue sampling with biopsy of the left main bronchus and again 
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Figure 1: PET-CT and a CT scan of the chest showing a PET-positive mass in the posterobasal seg-
ment of the left lung (17.8mm x 32.6mm) and PET-positive lymph nodes.

Figure 2: First bronchoscopy and endobronchial ultrasound-guided needle aspiration of enlarged 
lymph nodes; A: Station N4R, B: Station N7.

Figure 3: Hematoxilin-Eosin stains of EBUS-TBNA station N7 of the first (Panel A) and second 
(Panel B) bronchoscopy.

A (HE, 2.2x): granulocytic necrotic material/cartilage; B (HE 34.1x): necrosis with epithelioid histio-
cytic reaction.

Figure 4: CT scan showing significantly regressive pulmonary lesion 6 weeks after initiation of antibi-
otic treatment.
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EBUS-TBNA of lymph node stations N2R and N7 revealed 
similar results with granulocytic, partially necrotic inflamma-
tion with elements of an epitheloid-histiocytic infiltration and 
again without signs of malignancy. 

A thorough anamnesis was conducted and the patient revealed 
being bit by a mouse some days prior to the manifestation of 
symptoms. Serologic tests were positive for Francisella tular-
ensis (IgG 120.9 IU/ml and IgM 201.2 IU/ml) and the respec-
tive diagnosis retained. We treated the patient with a four-week 
regimen of ciprofloxacin, upon which he fully recovered. A 
follow-up CT of the chest was performed approximately 2 
months after the diagnosis. Both the pulmonary lesion and the 
lymphadenopathy were significantly less pronounced.

Discussion
Tularaemia is a zoonotic infection with clinical manifestations 
ranging from an asymptomatic infection to severe illness, in 
rare cases incluging septic shock. The manifestation of the dis-
ease is driven by the site of inoculation, the patients’ immune 
status and the strain of the bacterium [1].

F. tularensis-infection occurs throughout Europe, many parts 
of Asia and North America but are practically absent in the 
southern hemisphere [2]. Tularaemia is considered a rare dis-
ease, but seems to be on the rise in recent years in central Eu-
rope [3]. The rising prevalence may also in part be due to more 
countries making reporting new tularaemia cases compulsory. 
Transmission usually occurs through contact to rodents, lago-
morphs and tick bites. Contact to domestic cats may also play 
a role, especially in rural areas. It is possible to contract the 
disease by ingesting contaminated food or water. 

One outbreak at an US-based correctional facility in 2011 was 
reported to be due to ingestion of contaminated ice [4]. Inhal-
ing infected dust, hay and water vapour can also lead to infec-
tion.

Pulmonary tularaemia can be categorized as primary, when the 
bacterium is directly inhaled, or secondary in case of hema-
togenous spread to the lungs, as was the case in our patient. 
According to available studies [5], primary pulmonary mani-
festations of tularaemia were seen in up to 48% of all cases. 
The pulmonary form seems to more commonly affect patients 
with a compromised immune system. 

The most virulent subspecies is F. tularensis subspecies tula-
rensis. Some immunocompromised patients may progress to 
severe disease while being infected by the less virulent strains, 
for example the holarctica subspecies [6]. The emerging use of 
biological drugs such as TNF-alpha blockers is of concern as 
their use is considered as a risk factor for infection and disease 
severity. 

Pulmonary tularaemia leads to an acute fibrinous and necrotiz-
ing pneumonia with a granulomatous reaction occurring 3 to 
7 months after onset of symptoms [7]. A granulomatous re-
action with or without giant cells or necrosis, similar to the 
inflammation pattern in cat-scratch disease has been described 
in lymph node samples [8]. F. tularensis cannot be satisfactory 
identified in tissue sections [9]. A histological report of “gran-
ulocytic-necrotizing” or “granulocytic-necrotizing-granuloma-

tous” material in EBUS-TBNA or, in case of cryobiopsies or 
lymph node extirpation, a granulocytic or granulocytic-granu-
lomatous inflammation is strongly suspicious of infection and 
should trigger further investigation. 

If left untreated, pulmonary tularaemia can lead to respiratory 
failure and death. With this case, we would like to emphasise 
the importance of a complete patient history and prompt physi-
cians to consider this rare disease as a differential diagnosis, 
especially in patients with a high risk of exposure to the patho-
gen and those with a compromised immune system. Further-
more, pulmonary tularaemia should be suspected in patients 
who have a rapid onset of unspecific and sometimes respiratory 
symptoms and CT-findings indicative of lung cancer in the ab-
sence of risk factors. 
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