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ABSTRACT: The development of a convex probe endobronchial ultrasound (CP-EBUS)

videobronchoscope to allow real-time transbronchial needle aspiration (TBNA) has been a

significant advance in minimally invasive lung cancer staging and diagnosis. Several recent

studies have demonstrated CP-EBUS-TBNA to have recovery rivalling that of the current gold

standard, cervical mediastinoscopy. These same studies have indicated that the safety of this

procedure has no reported complications.

The present case study presents two infectious complications from full extension endobron-

chial ultrasound transbronchial needle aspiration and discusses possible aetiologies of these

infections, as well as implications for future application of this technology.
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L
ung cancer staging has evolved signifi-
cantly over the last 20 yrs. Cervical med-
iastinoscopy was the traditional approach

to mediastinal lymph node evaluation. However,
with the advent of flexible transbronchial needle
aspiration (TBNA) of lymph nodes, less invasive
lung cancer staging became possible. The recent
development of a convex probe endobronchial
ultrasound (CP-EBUS) videobronchoscope for
real-time TBNA visualisation has significantly
improved TBNA sensitivity. Utilising this tech-
nology, several groups have demonstrated sensi-
tivities of 90–95%, thereby avoiding a significant
number of surgical procedures [1, 2]. YASUFUKU et
al. [3] have also shown that EBUS-TBNA is better
than computed tomography (CT) scans and
positron emission tomography (PET) scans for
the detection of micrometastatic nodal disease.
Importantly, this technique has been shown to be
very safe, with no reported complications pub-
lished to date. The present case study describes
two patients who developed infectious compli-
cations following full extension CP-EBUS-TBNA.

CASE REPORTS

Patient 1
A 50-yr-old black American male had an abdom-
inal CT scan performed for vague abdominal
complaints. The CT scan was normal with the
exception of a 1.562.3-cm subcarinal lymph node
present on the most cranial cross-sectional

images. A chest CT scan performed 4 months
later showed the subcarinal lymph node to be
2.563.2 cm. The patient was referred for evalu-
ation. He had no cardiopulmonary symptoms
and a 35 pack-yr smoking history. His physical
examination demonstrated normal vital signs
and a medical examination showed no lymph-
adenopathy or cardiopulmonary abnormalities.

Diagnostic bronchoscopy revealed normal endo-
bronchial anatomy. A large, homogeneous sub-
carinal mass was identified using CP-EBUS (BF-
UC160F-OL8; Olympus America Inc., Center
Valley, PA, USA) and real-time EBUS-TBNA
was performed with the EBUS needle (NA-
201SX-4022; Olympus America Inc.). Rapid on-
site cytology (ROSE) revealed an epithelial
malignancy and the cytopathologist requested
further tissue for immunohistochemical analysis.
Therefore, two further EBUS-TBNA specimens
were obtained with the needle extended to its full
depth of 3.6 cm (fig. 1). A substantial quantity of
additional specimen was obtained. The patient
tolerated the procedure well and was discharged
the same day. The cytological-cell block analysis
with immunohistochemical stains identified an
adenocarcinoma of unknown primary origin.

The patient complained of low-grade fevers and
chills 26 h later, which persisted for another 24 h.
A chest radiograph was normal and the patient’s
symptoms abated over the next 24 h without
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intervention. The patient presented to the emergency depart-
ment 19 days after the bronchoscopy with complaints of
epigastric discomfort, dyspnoea and palpitations. A chest
radiograph was normal but low voltage was evident on an
electrocardiogram. An echocardiogram demonstrated a mod-
erate pericardial effusion with tamponade physiology.
Emergent pericardiocentesis resulted in a cloudy yellow fluid
which grew Actinomyces odontolyticus and Streptococcus mutans.
Following pericardial fluid drainage and several weeks of
antimicrobial therapy, the patient recovered completely.

Patient 2
A 58-yr-old Caucasian female was diagnosed with a 2-mm thick
melanoma of the left eyelid. A staging thoracoabdominal CT scan
demonstrated a 5.164.0-cm mass in the right lower lobe. The
patient was referred for evaluation. She had no cardiopulmonary
symptoms and a 40 pack-yr smoking history. Her physical
examination demonstrated normal vital signs and a medical
examination showed no lymphadenopathy or cardiopulmonary
abnormalities.

Diagnostic bronchoscopy demonstrated extrinsic compression of
the posterior-lateral wall of the bronchus intermedius. Although
no paratracheal or subcarinal lymph nodes were visualised by
CP-EBUS, a large homogeneous mass was seen posterior to the
bronchus intermedius. Real-time EBUS-TBNA of the mass
revealed large malignant cells by ROSE. The cytopathologist
requested further tissue for immunohistochemical analysis.
Consequently, two further EBUS-TBNA specimens were
obtained with the needle extended to its full depth of 3.6 cm.

A substantial quantity of additional specimen was obtained. The
patient tolerated the procedure well and was discharged the
same day. The cytological-cell block analysis with immunohis-
tochemical stains identified a primary squamous cell carcinoma
of the lung, not metastatic melanoma.

The patient developed low-grade fevers and a new productive
cough with trace haemoptysis ,48 h later. A 5-day course of
azithromycin was prescribed with symptom resolution.
Productive cough and low-grade fevers returned 2 days later.
At this time, a previously scheduled PET-CT scan was
performed and demonstrated not only significant hypermeta-
bolic activity in the primary mass but also that the mass was
significantly larger with multiple air pockets (fig. 2). A new
hypermetabolic right paratracheal lymph node was present
(1.1 cm in shortest dimension). Tumour bed contamination
and infection by EBUS-TBNA was clinically diagnosed and a
prolonged antibiotic course was initiated with full recovery.

DISCUSSION
Conventional TBNA has been performed for ,20 yrs and there
are exceedingly rare case reports documenting complications.
Haemomediastinum following aortic puncture [4, 5], pneumo-
thorax [6], pneumomediastinum, chylothorax [7] and purulent
polymicrobial pericarditis [8] have been reported. When com-
pared to conventional TBNA, it would seem intuitive that
complications should be minimised with CP-EBUS-TBNA as
needle aspiration occurs under real-time visualisation. In the
studies published to date for CP-EBUS-TBNA, there have been
no complications described.

a) b)

c)

17 mm
36 mm

d)

FIGURE 1. The convex probe endobronchial ultrasound needle (NA-201SX-4022; Olympus America Inc., Center Valley, PA, USA) at different depths of penetration. The

needle design allows for the operator to determine needle penetration depth. a) The needle contains an adjustable safety (arrow) that allows for the operator to position the

needle at a desired depth. b) The adjustable safety (arrow) can be fully extended so the needle can have full penetration depth. c) With the adjustable safety set at 2.5 cm, the

needle advances ,17 mm from the end of the sheath. d) With the adjustable safety positioned to allow full depth, the needle advances ,36 mm from the end of the sheath,

allowing for much deeper tissue penetration.
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The present case study reports two patients in whom the
development of post-procedure infectious complications
appeared to be caused by full-needle extension EBUS-TBNA.
Patient 1 developed an initial infectious clinical picture with low-
grade fevers and chills shortly after EBUS-TBNA. These
symptoms resolved but were followed within 2 weeks by the
development of infectious pericarditis with two different oral
organisms. Since the fevers commenced shortly after EBUS-
TBNA, pericardial space contamination, is likely to have occurred
during the procedure. Full-needle extension must have allowed
the needle tip to enter the pericardial space to allow for
pericardial contamination as the needle tip can be difficult to
visualise in all planes when fully extended. Pericardial space
needle penetration was not visualised directly during real-time
aspiration but must have been the cause of contamination as: 1)
the patient never developed mediastinitis which could have
spread by continuity into the pericardial space; 2) it would be
unlikely for transient bacteraemia to manifest as only infectious
pericarditis; and 3) pericardial fluid grew two oral organisms.

Similarly, patient 2 developed a clinical infectious picture shortly
after full-needle extension EBUS-TBNA. Although no positive
culture data confirmed infection, several factors strongly support
EBUS-TBNA mediated contamination of the tumour bed, includ-
ing: 1) temporal infectious presentation following EBUS-TBNA; 2)
rapid expansion of the lung mass containing air pockets 9 days
after EBUS-TBNA; 3) the development of new reactive right
paratracheal lymphadenopathy; and 4) excellent antimicrobial
response. Moreover, it would be unlikely for tumour necrosis,
cavitation and secondary infection to occur so rapidly without the
initiation of systemic chemotherapy or radiation therapy.

Previous studies with conventional TBNA have investigated
the possibility of post-procedure bacteraemia. WITTE et al. [9]
performed blood cultures on 47 consecutive patients, 5 and
30 min after final TBNA and in any patient who developed

post-procedure fever within 24 h. No positive blood cultures
were obtained in any patient [9]. Interestingly, one case report
documented Streptococcus viridans bacteraemia when the
patient became febrile 6 h after TBNA without clinical
consequence [10]. In contrast, in both cases presented herein,
the infections were unlikely to have been caused by systemic
bacteraemia but rather by deposition of oral contaminants into
the pericardial space or tumour bed. In support of this
potential aetiology, EPSTEIN et al. [8] performed quantitative
cultures on seven consecutive patient TBNA samples and
discovered polymicrobial aerobic and anaerobic growth in all
seven samples. They postulated that as the bronchoscope
traversed the naso-oropharyngeal region, the working channel
became contaminated. As a result, when the transbronchial
needle passed through the working channel, it became
contaminated and could potentially inoculate sampled tissue.

A similar mechanism may explain the contamination in the
cases presented herein. Although the needle designed for this
scope has an outer sheath to minimise sample contamination,
this sheath still passed through the working channel. When the
needle was deployed at the site of interest, it passed through
the distal end of this sheath and must have become
contaminated. In addition, needle penetration depth may have
contributed to contamination and infection. Furthermore, since
larger lesions may have areas of central necrosis, blood flow
through these areas could be compromised thereby reducing
bacterial inoculation clearance.

Could these infectious complications be due to inadequate
bronchoscope processing or operator inexperience? While there
are well-documented failures in bronchoscope manufacturing
and cleaning procedures that have led to procedure-related
infection outbreaks [11–13], this source is unlikely in the present
case study for several reasons. First, this technology was new to
the author’s bronchoscopy programme and the manufacturer

a) b)

FIGURE 2. Computed tomography (CT) images from patient 2 before and after endobronchial ultrasound transbronchial needle lymph node aspiration (EBUS-TBNA).

a) A contrast-enhanced CT scan 2 weeks prior to TBNA demonstrated a large homogeneous mass in the superior segment of the right lower lobe posterior to the bronchus

intermedius. b) A nonenhanced CT scan from a positron emission tomography-CT scan taken 9 days later demonstrated that over a very short interval the primary lesion

significantly increased in size (from 3.462.9 cm to 6.565.3 cm), but more importantly now contained multiple small gas bubbles at different levels (arrow).
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provided several supervised training sessions on appropriate
bronchoscope cleaning, disinfection, storage and utilisation.
Secondly, these infections occurred in only two out of ,85 pro-
cedures and were not sequential in nature, suggesting a consis-
tent, prospective problem with bronchoscope cleaning. Finally,
the organisms isolated in patient 1 were typical oral organisms,
suggesting a contamination method, as described previously.

Operator inexperience with this new technology certainly
could have contributed to the infectious pericarditis in patient
1. With full-needle extension, the needle tip can be difficult to
visualise as small changes in the ultrasound angle can result in
the needle tip being out of plane with the ultrasound; thus the
pericardium could be violated but not visualised. In addition,
pericardial sac EBUS identification by experienced operators
can be difficult, which would be magnified for an inexperi-
enced operator. Novice operator zeal to obtain diagnostic
tissue under direct EBUS vision may create a sense of
aggressive depth penetrations that could put patients at risk.

Naturally, the question arises as to whether full-needle extension
was necessary. The EBUS-TBNA needle design allows for
adjustable penetration depth based on visualised lymph node
position and size. No CP-EBUS-TBNA published literature
describes either the needle depth utilised in the present study,
or whether deeper needle penetration improves the yield of
diagnostic material obtained. It has been the experience of the
present author that if direct EBUS lymph node visualisation
could safely accommodate deeper needle passes, larger speci-
mens were acquired. Therefore, to optimise tissue quantity for
immunostain analysis in these two cases, full extension EBUS-
TBNA was performed as the nodal tissue appeared to safely
accommodate this depth.

The present case reports bring an important issue to the fore.
Several recent studies have demonstrated that expression of
certain genes is associated with response to cisplatin-based
therapy and survival [14–16]. Moreover, by utilising transbron-
chial needle lymph node aspiration samples, several groups
have shown that evaluation of the epidermal growth factor
receptor status can be performed [17–20]. Therefore, with
adjustable-depth endobronchial ultrasound needle transbron-
chial needle lymph node aspiration, the potential may exist for
greater tissue acquisition to be used for molecular and genetic
analysis to guide therapy in unresectable patients, but at the
potential cost of increased infection risk. Importantly, novice
operators should exercise appropriate restraint to ensure needle
depth is appropriately determined so vital structures are not
unintentionally violated, leading to complications.
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