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EBUS-TBNA in the differential diagnosis of pulmonary
artery sarcoma and thromboembolism
To the Editors:
Pulmonary artery sarcoma is a rare tumour of the cardiovascular system. It is often misdiagnosed as acute or chronic pulmonary thromboembolism because its clinical presentation and
radiological findings are similar to those of thromboembolism.
The diagnosis of pulmonary artery sarcoma by endobronchial
ultrasound-guided transbronchial needle aspiration (EBUSTBNA) has not been reported. Herein, we report two cases with
mass-like lesion in the pulmonary artery. The lesions were safely
approached by EBUS-TBNA, and the tissues obtained by EBUSTBNA were sufficient to diagnose pulmonary artery sarcoma and
thromboembolism.
A 79-yr-old female with hypertension and atrial fibrillation
presented with sudden-onset left chest and shoulder pain. She
had taken warfarin for atrial fibrillation, but the warfarin had
been discontinued for 1 week because of a scheduled endoscopy. We performed chest computed tomography (CT), which
revealed an extensive intraluminal low-attenuated mass- like
lesion involving the entire luminal diameter of the left main
and left lower lobar pulmonary artery (fig. 1a). D-dimer was
0.94 mg?mL-1 (reference value ,0.4 mg?mL-1). Positron emission
tomography (PET)-CT with 18F-fluorodeoxyglucose (FDG) showed increased FDG uptake, with a maximum standardised uptake
a)

FIGURE 1.

b)

c)

value (SUV max) of 18.6 in the left main pulmonary artery
(fig. 1c). For a tissue diagnosis, EBUS-TBNA was performed
targeting the mass-like lesion encasing the pulmonary artery
(fig. 1d). The sonograph revealed a round heterogeneous mass
with distinct margin that include some necrotic area. The cytopathological examination confirmed spindle cell malignancy
with vimentin and CD31 expression by immunohistochemistry (fig. 1e and f); this was compatible with pulmonary artery
sarcoma. She underwent a left pneumonectomy (fig. 1b) and final
pathology revealed pulmonary artery sarcoma 4.562.062.0 cm
in size with marked nuclear pleomorphism and mitotic count of
15/10 high-power fields. 6 months after surgery she is alive
without complications or relapse.
A 68-yr-old female with hypertension presented with dyspnoea
and syncope. Chest CT revealed a 2.663.1 cm mass-like density
in the left main pulmonary artery trunk occupying the entire
luminal diameter and extending to the left lower lobe pulmonary artery (fig. 2a). The possibility of pulmonary artery sarcoma
was not excluded because the mass-like density in the pulmonary artery was distributed asymmetrically and the left lower
lobe pulmonary artery bulged out by the mass. Although the Ddimer level was 11.83 mg?mL-1 and only mildly increased FDG
uptake (SUV max 3.5) was noted, D-dimer can be elevated in
d)

Chest computed tomography (CT), positron emission tomography (PET)-CT with

e)

18

f)

F-fluorodeoxyglucose (FDG), endobronchial ultrasound-guided

transbronchial needle aspiration (EBUS-TBNA) and pathological specimens from EBUS-TBNA in case 1. a) CT scan showing an intraluminal low-attenuation lesion in the left
main pulmonary artery. b) The lesion (sarcoma) was resected completely after a left pneumonectomy. c) PET-CT showing increased FDG uptake (maximum standardised
uptake value of 18.6) in the intraluminal lesion of the left main pulmonary artery. d) EBUS showing a heterogeneous mass near the left pulmonary artery with the needle
inserted in the mass. e) The histological examination revealed poorly differentiated spindle-cell malignancy (haematoxylin and eosin stain 6100). f) Tumour cells show focal
but definite immunoreacitivity for CD31 (immunostaining 6200).
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a)

FIGURE 2.

b)

c)

d)

Chest computed tomography (CT), positron emission tomography (PET)-CT with

e)

f)

18

F-fluorodeoxyglucose (FDG), endobronchial ultrasound-guided

transbronchial needle aspiration (EBUS-TBNA) and pathological specimens from EBUS-TBNA in case 2. a) CT scan revealed a mass-like density in the right and left main
pulmonary artery extending to the left lower lobe pulmonary artery. b) The mass (thrombus) disappeared after anticoagulation therapy for 6 weeks. c) PET-CT showed mildly
increased FDG uptake (maximum SUV 3.5) in the left lower lobe pulmonary artery lesion. d) EBUS-TBNA was performed for the round mass-like lesion in the left pulmonary artery.
e) The fibrin clot and organisation suggest a thrombus (haematoxylin and eosin stain 640). f) Glut1 expression in the thrombus and red blood cells (immunostaining 6100).

malignancy and relatively low FDG uptake is also possible
in sarcoma [1]. The endobronchial ultrasound (EBUS) showed
round homogeneous mass with distinct margin and EBUSTBNA was performed for the mass-like lesion in the left lower
lobe pulmonary artery (fig. 2d). The pathology did not show any
evidence of malignancy, and instead revealed fibrinous exudates
and blood clot suggesting an organising thrombus with diffuse
glucose transporter 1 (Glut1) expression (fig. 2e and f). She was
also diagnosed with protein S deficiency, with a protein S level of
50% (reference value 70–140%). As the pathological diagnosis
suggested pulmonary artery thrombus, she was treated with
anticoagulation, and the mass-like lesion disappeared after
6 weeks (fig. 2b).
Pulmonary artery sarcoma is often misdiagnosed as pulmonary thromboembolism [2]. This can lead to inappropriate therapy,
such as prolonged anticoagulation or thrombolysis, and can
delay surgery, which is the only definitive treatment modality.
Therefore, pulmonary artery sarcoma should be included in the
differential diagnosis of pulmonary thromboembolism because
early, complete resection is mainstay of the treatment [2].
Various diagnostic methods are used to differentiate these
two diseases. Symptoms and signs such as weight loss, fever,
anaemia and digital clubbing are subtle clues [3]. CT findings
favouring pulmonary artery sarcoma include: a low-attenuation
filling defect, heterogeneous enhancement of a mass occupying
the entire luminal diameter of the main or proximal pulmonary
artery, and extravascular spread of the lesion [4]. Enhancement
of an intraluminal filling defect with gadolinium-diethylenetriamine pentaacetic acid on magnetic resonance imaging has
been suggested as a sensitive way of differentiating a tumour
mass from a thrombus [5]. Pulmonary artery sarcoma has a
higher SUV for the FDG uptake on PET than pulmonary
embolism [6]. However, a definite diagnosis can still only be
made with a pathological examination. In our cases, CT could
not differentiate the diagnosis. The relatively high SUV (3.5) on
PET-CT in a thrombus was also noted, which could be explained
by Glut1 expression by red blood cells [7].
EBUS-TBNA has been used to stage mediastinal lymph nodes in
lung cancer. Moreover, it can approach the tumour itself if
located adjacent to the bronchus and can diagnose other various
diseases, such as tuberculosis and sarcoidosis [8]. A pilot study
demonstrated the possibility of detecting pulmonary embolism
using EBUS [9]. Although the use of EBUS-TBNA in pulmonary
artery sarcoma has not been reported, we felt that it was
appropriate and safe for our cases because the mass was in
EUROPEAN RESPIRATORY JOURNAL

contact with the main bronchus and it was too central for a
percutaneous approach. Diagnosis of pulmonary artery sarcoma on small biopsy has also been reported previously [10].
We obtained sufficient core tissue in both cases without complications, and the proper tissue diagnosis was made. In our cases,
the EBUS-TBNA needle went through the pulmonary arterial
wall to the mass occupying artery. There might be a concern
about the safety of the transarterial puncture; however,
transarterial approach was safe in our cases, as reported
previously [11].
Our cases suggest that EBUS-TBNA is a safe, feasible approach
to the differential diagnosis of pulmonary artery sarcoma and
pulmonary thromboembolism. EBUS-TBNA can be used as a
diagnostic option for pulmonary artery sarcoma according to
the tumour location, although additional experience is required
before it is used in general practice.
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Ralstonia mannitolilytica and COPD: a case report
To the Editors:
Ralstonia mannitolilytica is a recently established species of
clinical significance and was previously known as Pseudomonas
thomasii or Ralstonia pickettii biovar 3/thomasii [1]. It has been
recovered from the respiratory tract of patients with cystic
fibrosis and has also been associated with catheter-associated
bacteraemia, recurrent meningitis, infection of a haemoperitoneum, urinary tract infection and post-renal transplant infection. Hospital outbreaks of R. mannitolilytica due to contamination
of water [2], saline solutions [3] or oxygen-delivery devices [4]
have also been reported. However, this bacterium has not been
reported in patients with respiratory illnesses other than cystic
fibrosis.
Isolate G100 was recovered from a sputum sample from a
male, 78-yr-old patient in April, 2010. This patient was presented
with cough and gradually worsening dyspnoea for 1 month, but
without fever. He received no antimicrobial agents prior to
admission. This patient had a 20-yr history of intermittent cough,
and chronic obstructive pulmonary disease (COPD) was diagnosed 10 yrs previously. He had also had type II diabetes mellitus
for 5 yrs and had been a cigarette smoker for .20 yrs, but had
stopped smoking 10 yrs previously. Physical examination
revealed a ‘‘barrel-shaped’’ chest, reduced breath sounds and
crackles. On admission, a full blood count revealed haemoglobin 15.1 g?dL-1, white cell count 5.936109 cells?L-1 (neutrophils
4.496109 cells?L-1 and lymphocytes 1.256109 cells?L-1) and
platelets 1876109 cells?L-1. Routine serum chemistry was normal.
Blood-gas analysis revealed pH 7.28, oxygen tension 64 mmHg,
carbon dioxide tension 80 mmHg, HCO3- 37.6 mmol?L-1 and
arterial oxygen saturation 89%, suggesting type II respiratory
failure and respiratory acidosis. High-resolution chest computed
tomography on admission revealed barrel-shaped chest and
increased lung markings, but no infiltrations. He was diagnosed
with an acute exacerbation of COPD and a sputum sample was
sent on admission, from which G100 was isolated. The sputum
sample was of good quality when examined by microscopy and
Gram-negative rods were detected.
G100 was identified as a Ralstonia sp. of Centers for Disease
Control group II using a MicroScan Walkaway 96 SI automated
system (Siemens Healthcare Diagnostics, Deerfield, IL, USA).
Species identification was performed by partially sequencing
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the 16S ribosomal RNA (rRNA) gene amplified with universal
primers 27F and 1492R [5]. The 1,405-bp partial 16S rRNA
sequence of G100 was identical to that of R. mannitolilytica strain
AU0428 from a cystic fibrosis patient in the USA (GenBank
accession number AY043378) [6], strains LMG 19090 (LBV407;
AJ270257) and LMG 19091 (LBV371; AJ270256) from cases of
recurrent meningitis and haemoperitoneum infection in Belgium
[1], and many uncultured clones (e.g. GQ417788) from environmental samples in France.
Random amplification of polymorphic DNA (RAPD) typing
has been used previously to determine the clonal relatedness of
R. mannitolilytica isolates. Using the R. pickettii RAPD primers
P3 (59-AGACGTCCAC-39) and P15 (59-AATGGCGCAG-39) [7],
30 R. mannitolilytica clinical isolates from Austria have been
classified four distinct genotypes [8]. RAPD using P3 and P15
was performed as described previously [7], revealing that G100
belonged to a genotype different from those seen in Austria
(data not shown).
G100 was resistant to amikacin, gentamicin, tobramycin, ampicillin, ampicillin/sulbactam, amoxicillin/clavulanate, piperacillin, ticarcillin/clavulanate, cefazolin, ceftazidime, cefoxitin and
aztreonam, intermediate to cefotaxime and cefepime, and sensitive to ceftriaxone, piperacillin/tazobactam, imipenem, ciprofloxacin, levofloxacin and trimethoprim/sulphamethoxazole, as
determined with the Walkaway system using Negative Combo
panel type 31.
Piperacillin/tazobactam (Wyeth, Beijing, China), 4.5 g every
8 h, was initiated as empirical therapy and continued after the
culture result was available, since G100 was sensitive to this
compound. This patient also received noninvasive ventilation.
However, The patient’s condition gradually deteriorated. Therefore, after 9 days of therapy, piperacillin/tazobactam was replaced by panipenem/betamipron (Daiichi Sankyo, Beijing,
China) but patient’s condition did not improve. After 1 month
of hospitalisation, the patient received endotracheal intubation
and was transferred to the intensive care unit (ICU) due to
deteriorating respiratory failure. Various microorganisms, including Aspergillus spp., Candida albicans, Klebsiella oxytoca,
Klebsiella planticola, Acinetobacter baumannii and Pseudomonas
aeruginosa, were recovered from the sputum samples collected
at different time-points before or after invasive ventilation.
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