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Pyopericardium and extensive mediastinal abscess following
EBUS-TBNA for mediastinal staging of NSCLC: a case report
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Background: Based on the algorithm on preoperative mediastinal staging in patients with non-small cell
lung cancer (NSCLC), endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA) is
indicated in case of computed tomography (CT)-enlarged or positron emission tomography (PET)-positive
mediastinal lymph nodes. It represents both a safe minimal invasive procedure with complication rates of
less than 1.5% and a valid tool with a high sensitivity defining mediastinal nodal disease. However, infectious
complications like mediastinitis or pyopericardium are most feared.

Case Description: A 54-year-old woman was admitted to our hospital for further investigation of a
suspected NSCLC of the right upper lobe. EBUS-TBNA was performed to receive both diagnosis and
samples of the mediastinal lymph nodes. Two weeks after EBUS-TBNA, the patient presented with
symptoms of cardiogenic/septic shock: hypotension, tachycardia, chest pain and fever. Prompt diagnosis of
concomitant infectious mediastinitis and extensive pyopericardium in consequence of EBUS-TBNA was
obvious. Besides systemic antibiotics, bilateral thoracoscopic interventions finally made the breakthrough.
The patient could be discharged roughly three weeks after emergent re-admittance. As being finally
diagnosed with NSCLC (stage IITA squamous cell carcinoma), the patient underwent—subsequent to
induction chemotherapy—a definitive sequential chemoradiotherapy. Twelve-month follow-up confirmed
stable disease.

Conclusions: It is to be expected that with increasing application of EBUS-TBNA as mediastinal staging
tool, the number of serious infection-related complications will rise accordingly. The efficacy of antibiotic
prophylaxis after EBUS-TBNA has not yet been proved and is therefore not included in any guideline. Our
case gives an impression on the severity of delayed infectious complications after EBUS-TBNA and outlines
up-front surgery as primary objective to broadly debride all contagious abscess-/empyema sites. With
increased use of EBUS-TBNA as mediastinal staging tool, clinicians should be aware of this rare but highly

critical peri-interventional complication in order to closely monitor endangered patients.
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Introduction

A precise mediastinal staging for patients with potentially
resectable non-small cell lung cancer (NSCLC) takes
top priority, as it provides accurate evidence of tumor
stage, guides the choice of treatment and predicts the
patient’s prognosis. Based on the algorithm for primary
mediastinal staging, endosonographic tissue confirmation
via endobronchial ultrasound-guided transbronchial needle
aspiration (EBUS-TBNA) is, inter alia, indicated in case of
computed tomography (CT)-enlarged or positron emission
tomography (PET)-positive mediastinal lymph nodes (1).
It is true to the motto—“apply diagnostic tools in increasing
invasiveness”—the first diagnostic choice for being both a
safe minimal invasive procedure with complication rates
of less than 1.5% and a valid tool with a high sensitivity
defining mediastinal nodal disease (1-4). Among other
peri-interventional complications—such as pneumothorax,
pneumomediastinum and mediastinitis—a pyopericardium
is a life-threatening condition and relativizes the apparent
low complication rate in turn. If left untreated, it is rapidly
progressive with mortality rates of up to 100% (5). Even
when treated straight-forward, the mortality rate remain as
high as 40%, mainly due to cardiac tamponade, constriction,
and septic shock. With the increasingly widespread use of
EBUS-TBNA, new questions arise on how to deal with
such dreaded complications and—most important—how
to prevent them. Focusing on this widely unknown foe,
we report an impressive example of pyopericardium in
conjunction with extensive mediastinal abscess following
EBUS-TBNA for mediastinal staging of a NSCLC in
the right upper lobe. We present the following case in
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accordance with the CARE reporting checklist (available at
https://med.amegroups.com/article/view/10.21037/med-
22-13/rc).

Case presentation

A 54-year-old woman with a 6-week history of progressive
dyspnea and productive cough presented with the radiologic
suspicion of a lung carcinoma of the right upper lobe
(Figure 14,1B). Relevant secondary diagnosis was chronic
obstructive pulmonary disease (COPD) GOLD grade 2 with
excessive nicotine consumption (almost 80 pack years). Her
medical history was otherwise unremarkable. In order to
receive both diagnosis and rough mediastinal staging, EBUS-
TBNA target structures were—besides airway mapping
biopsies—lymph node stations 4R, 7 and 10R (Figure 24-2C).
Lymph node station 7 (size: 8 mm) was punctured once using
a 22G Olympus needle, lymph node station 4R (size: 17 mm)
was punctured multiple times as the received samples were
constantly “crumbly”, and lymph node station 10R (size
15 mm) was punctured in vain a multiple times. There
was no bleeding or any other complication related to the
procedure and the patient was discharged two days after the
intervention with an unremarkable chest X-ray and normal
laboratory findings without prophylactic antibiotics.

During the waiting period for histologic result, tumor
board indicated PET-CT to rule out distant metastases.
Unfortunately, as events turned out differently, the patient
was readmitted exactly two weeks after EBUS-TBNA
with symptoms of cardiogenic/septic shock: hypotension

[Riva-Rocci (RR) 70/50 mmHg], tachycardia (140 beats

Lymph node

station 4R

Figure 1 Both preoperative chest X-ray (A) and axial CT-scan with IV contrast (soft tissue window, B) implicates a NSCLC of the right

upper lobe with tumor-positive lymph node station 4R (provisional TNM classification: T2 N2 Mx). NSCLC, non-small cell lung cancer;

CT, computed tomography; IV, intravenous; TNM, tumor node metastasis.
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Figure 2 EBUS-TBNA of mediastinal lymph node stations 4R (A), 7 (B), and 10R (C). LK, lymph node station; EBUS-TBNA,

endobronchial ultrasound-guided transbronchial needle aspiration.

Figure 3 Two weeks after EBUS-TBNA, chest X-ray indicated massive pericardial effusion and concomitant heart failure (A). Axial CT-

scan with IV contrast (soft tissue window) showed protein-rich pericardial effusion (B) and an organized mediastinal fluid collection (C),

indicating a complicated pericardial effusion with possible mediastinal abscess formation. Additional pleural effusion reflected functional

heart failure. EBUS-TBNA, endobronchial ultrasound-guided transbronchial needle aspiration; CT, computed tomography; IV, intravenous.

per minute), tachypnea (35 breaths per minute), SpO,
84% without oxygen supply, chest pain and fever (39 °C).
Electrocardiogram showed low voltage and ST-
segment elevation in a wide range of leads. As already
presumed in chest X-ray (Figure 3A4), echocardiography
revealed a circumferential pericardial effusion (size
2.5 cm) with tamponade physiology. CT-scan confirmed
circular pericardial effusion with an intensity scale of
27 Hounsfield units (HU), indicating a complicated
protein-rich effusion (Figure 3B). In addition, a thereof
separate liquid formation in the anterior mediastinum with
an extension of 69x21x37 mm (intensity scale 21 HU)
pointed out a possible mediastinal abscess (Figure 3C).
Laboratory results were as follows: white blood cells

© Mediastinum. All rights reserved.

30.2x10°/pL (cut-off <11.3x10°/pL), C-reactive protein level
149.5 mg/L (cut-off <10 mg/L), and procalcitonin level
1.44 ng/mL (cut-off <0.5 ng/mL).

With broad-spectrum antibiotics (piperacillin-
tazobactam and clindamycin), the patient underwent
urgent left-sided thoracoscopic pericardial fenestration
and mediastinal abscess drainage (Figure 4). Even though
postoperative catecholamine dose could be initially reduced,
persistent tachycardia (120 beats per minute) prompted
an echocardiographic control, which revealed a relevant
residual pericardial effusion in the area around right atrium
and ventricle. In addition, CT-monitoring showed a still
detectable mediastinal fluid collection as with a possible
persistent abscess formation (Figure 5). Clindamycin was
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Figure 4 Intraoperative finding after evacuation of at least 300 mL
opaque pericardial effusion and pericardial fenestration via left-

sided video-assisted thoracoscopy.
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Figure 5 Interim coronal CT-scan with IV contrast (soft tissue
window) displaying both residual pericardial effusion and residual
mediastinal fluid collection as a possible indication for persistent

abscess formation. CT, computed tomography; IV, intravenous.

replaced by linezolid. Subsequent right-sided thoracoscopic
pericardial fenestration and residual mediastinal abscess
drainage was unavoidable seven days after the initial
intervention. Renewed rise in infectious blood values was
expression of residual purulent effusion in the right-sided
pleura not being drained via the inserted chest tubes. Re-
thoracoscopy for fluid discharge and further adjustment of
antibiotics (linezolid replaced by meropenem) rounded the
therapy off.

© Mediastinum. All rights reserved.
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Even though cultures from various pericardial/mediastinal
fluid probes remained inconspicuous, surgical intervention
and antibiotic therapy were finally a breakthrough: both
cardiac function and laboratory findings recovered.
Meanwhile, histologic examination of the mediastinal
lymph nodes revealed necrotic material with squamous
cell carcinoma in lymph node station 4R. As the final chest
drainage was removed 20 days after the initial operation, the
patient could be discharged on day 23 after readmission.

In the successive oncologic course, PET-CT could
substantiate the initial suspicion of a stage IIIA NSCLC
(T2 N2 MO0). To precisely determine mediastinal nodal
status, video-assisted mediastinal lymphadenectomy
(VAMLA) confirmed tumor-positive lymph node station
4R with extranodal extension (ENE+) and tracheal
penetration. Subsequent to induction chemotherapy, the
patient underwent definitive sequential chemoradiotherapy.
Twelve-month follow-up confirmed stable disease.

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or national
research committee(s) and with the Helsinki Declaration (as
revised in 2013). Written informed consent was obtained
from the patient for publication of this case report and
accompanying images. A copy of the written consent is
available for review by the editorial office of this journal.

Discussion

The value of EBUS-TBNA as minimally invasive technique
for mediastinal staging of NSCLC is undisputed. The
risk-benefit ratio is in high favor of the procedure, but the
pendulum gets out of balance when out of an approximately
1% risk of complication a specific patient suffers a 100%
disaster with a potentially fatal course.

Etiology and beneficial risk factors for infectious
complications are easy to comprehend. When the
bronchoscope passes the oropharynx, it might get
contaminated with oropharyngeal bacteria such as
Streptococcus, Staphylococcus, Coryneform bacteria, Prevotella
melaninogenica, Actinomyces odontolyticus, and Eikenella
corrodens, inter alia (6). The aspiration needle picks
up the pathogens either along its passage through the
bronchoscope’s working channel or within the airway
following removal of its open-ended plastic sheath during
use (7). The as of now contaminated aspiration needle
inoculates the oropharyngeal bacteria into the mediastinal
tissue being biopsied (2,7,8). It is therefore important to
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note that aspirating airway secretions via the bronchoscope
prior to insertion of the needle sheath will increase the
risk of working channel contamination (9). But sole
contamination of the bronchoscope does not seem to be
the key explanation as both numbers of EBUS-TBNA
interventions and numbers of documented EBUS-TBNA-
associated infectious complications are diametrically
opposed. It’s rather understood as prerequisite for additional
risk factors.

Potential risk factor for peri-interventional mediastinitis
is the puncture of necrotic or cystic structures (2,8,10). Due
to the avascular environment and hence unavailable immune
system of necrotic lesions or cysts, inoculation of bacteria
into these structures might lead to locally uninhibited
bacterial growth (7,11). It is assumed that the risk for
infection is increased three-fold when necrotic lesions
are biopsied (2). Against this backdrop it is advisable to
thoroughly examine the chest CT-scan pre-interventionally
to avoid biopsies of necrotic lesions whenever possible.
If biopsies are still essential, however, both the number
of times the needle punctures the lesion and the number
of samples obtained per lesion should be limited (12).
Associated further risk factor for contagious spread is the
skill of the interventionalist.

As for the formation of mediastinitis, main risk factor
for the development of a pyopericardium is linked to the
act of puncture. When the aspiration needle is used in its
entire extension, the pericardium might get unintentionally
damaged with subsequent aspiration of the pericardial
recess (7). It requires experience to unequivocally
differentiate the pericardial recess from a lymph node (13).
Our very skilled interventionalist targeted each of the
biopsied lymph nodes with a suitable needle penetration
depth, hence maintaining a safe distance from the
pericardium. Retrospectively, there are two observations.
First, one target structure of EBUS-TBNA was lymph node
station 4R, which is the lower paratracheal lymph node on
the right and located close to the superior pericardial recess.
Lymph node station 4R contained a bulky necrotic lesion,
and even though no direct inoculation of the pericardium
is assumed to have occurred, contiguous spread might
have developed by simple tissue prick of the adjacent
pericardium (13). Second, the pericardium could be easily
displayed while exploring lymph node station 10R, which
is the hilar lymph node zone. Displaying vital structures
timely ahead any attempt of taking tissue samples should
become an indispensable reflex of any interventionalist.

© Mediastinum. All rights reserved.
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Even though the onset of mediastinitis and/or
pyopericardium is variable, most cases occurred within
three weeks (median time 12.5 days) after EBUS-TBNA
(12,14,15). Only one study reports a delayed onset in two
patients, in whom mediastinitis occurred 40 and 53 days
following EBUS-TBNA (15). Despite this exception, the
patients should be thoroughly monitored for infectious
complications in-between a two-week interval after the
intervention. Reflecting our case, if our patient would
have been sensitized to possible symptoms or would have
been given the vivid advice of urgent in-hospital visit
in case of discomfort, the situation would have possibly
been recognized at least 5 days earlier. But some patients
understate their physical condition—making any precaution
futile.

The only curative treatment option is up-front surgery.
Even if doing so, it feels like chasing after clinical findings—
as our case strikingly shows. Although lagging behind,
surgery is the savior. All the more as—not unusual—the
underlying organism could not be identified on culture (16).
Our patient needed three operations in the end to finally
get a full debridement of all purulent cavities. The focus
is on quick identification of crucial symptoms and rapid
therapeutic decision-making.

Can we prevent the event of an infectious complication
after EBUS-TBNA by prophylactic administration of
antibiotics? Up to now no study on this focus showed any
real benefit of prophylactic antibiotics in immunocompetent
patients—not to mention subtleties like optimal start and
duration of antibiotic treatment or the number needed to treat
to prevent a peri-interventional infection (4,7). A transparent
explanation for this observation is that antibiotics lack to
penetrate into avascular structures such as large necrotic
lymph nodes. Consequently, no international guideline—for
example (I) the American Association of Bronchology and
Interventional Pulmonology, (II) the American Association
for Thoracic Surgery, (II) the American College of Chest
Physicians, (IV) the Canadian Thoracic Society, (V) the
European Association for Bronchology and Interventional
Pulmonology, and (VI) the Society of Thoracic Surgeons—
recommends the use of prophylactic antibiotics following
EBUS-TBNA (17). Apart from patients with prosthetic heart
valves, history of endocarditis, or asplenia, the prophylactic
administration of peri-interventional antibiotics does rather
seem to ease ones conscience than being based on evidence-
based medicine (13). Another aspect is a sufficient oral
hygiene before the procedure to decrease the amount of oral
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cavity pathogens and hence decrease the risk of infection (18).
To achieve this, a possible supplementary starting point
is a mouth rinse or full mouth disinfection before the
procedure (9). A conceivable prospective approach in high
risk patients (i.e., immunocompromised patients due to
diabetes, medical treatment or being transplanted) might
be—despite being not evidence-based—the combination
of pre-interventional mouth rinse and peri-interventional
prophylactic antibiotics (4).

Inconspicuous side effect of peri-interventional infectious
complications is that nearly 20% of these patients did not
underwent essential anti-cancer treatment as their general
condition permits it due to prolonged therapy for infectious
complications (2). Our patient—as finally being diagnosed
with stage IIIA NSCLC—was suitable for curative
treatment and received definitive chemoradiotherapy.
Even though a delay in initiating anti-cancer treatment
was recorded (interval of EBUS-TBNA to therapy), its
oncologic significance remains to be seen.

Our case reports a prime example of its genres
limitations. It represents a single observation and does
not allow any smooth conclusions. However, it may
have educational value and could help improve peri-
interventional practice as it illustrates a relevant and
challenging case. The complication reported represents
an adverse peri-interventional event—one that surgeons
refer to as happily nor me instead of pointing fingers at
anyone—that occurred but (at least) did not lead to patient’s
permanent harm. Comprehensive reporting of potential
peri-interventional complications remains a fundamental
element in endoscopic interventions. Ongoing investigation
of the patients’ phenotype with infectious complications
after EBUS-TBNA may uncover possible causes and hence
be useful for patients in need for selective prophylactic
antibiotic treatment.

Recapitulating possible current strategies to prevent
infectious complications after EBUS-TBNA—or at least
reduce their impact: (I) pay special attention to possible
necrotic texture of the designated target lesions on CT-
scan; (II) strictly adhere to recommended guidelines for
equipment decontamination; (III) ensure an adequate
oral hygiene prior to EBUS-TBNA; (IV) guarantee a
clear ultrasound vision of the puncture site; (V) limit the
number of punctures; (VI) avoid biopsies of necrotic and
cystic lesions; (VII) carefully monitor the patient post-
interventionally to detect infectious complications as quick
as possible.

© Mediastinum. All rights reserved.
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Summarizing her reflections of in-hospital stay, closing
remarks are from our patient: “Following my diagnosis of
lung cancer I was understandably depressed. During in-
hospital stay for interventional bronchoscopy, I was told
that there might be effective treatment options whatsoever
the extent of the tumor will be. That gave me confidence.
As my physical condition worsened in the waiting period for
further diagnostics, I was cautious to go hastily to hospital
again due to the ongoing COVID-19 pandemic. Ultimately,
with increasing deterioration my readmission was
indispensably required. Never felt worse in my entire life.
After the first operation I felt better, but the necessity of
additional operations made me hopeless at first. I feared not
to survive—but I am a fighter. In the end all worked out: it
went uphill after the third operation and I fully recovered.
Surgery finally saved my life. In retrospect, I was surprised
how quick I convalesced. True to the motto “once I achieve
this, I can achieve everything” 1 began chemoradiotherapy
with confidence. In hindsight, I should have gone much
earlier to hospital. I'm pretty sure the course of the disease
would have been different”.

Conclusions

EBUS-TBNA is a well-established and valid mediastinal
staging tool. With its increasing application, associated
complications like infectious events are accumulating.
Even though still rare, rapid diagnosis and quick
surgical treatment is of utmost importance to avoid fatal
outcome. As international guidelines do not recommend
peri-interventional prophylactic antibiotic therapy, a
thorough post-interventional monitoring of patients is an
indispensable requirement.
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