Tension pneumothorax as a severe complication
of endobronchial ultrasound-guided transbronchial fine
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Abstract

This article presents a case report of a patient suffering from
bullous emphysema and chronic obstructive pulmonary dis-
ease, who was diagnosed with tension pneumothorax after
undergoing endobronchial ultrasound-guided transbronchial
needle aspiration (EBUS-TBNA).

Tension pneumothorax is a severe but rare complication
of EBUS-TBNA. It can result from lung injury caused by the
biopsy needle or, in patients suffering from bullous emphy-
sema, from spontaneous rupture of an emphysematous bulla
resulting from increased pressure in the chest cavity during
cough caused by bronchofiberoscope insertion. The authors
emphasize that patients should be carefully monitored after
the biopsy, and, in the case of complications, provided with
treatment immediately in proper hospital conditions. Patients
burdened with a high risk of complications should be identi-
fied before the procedure and monitored with extreme care
after its completion.
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Introduction

The most widely accepted method of minimally inva-
sive diagnostics for mediastinal lymph node enlargement
in the course of lung cancer and sarcoidosis is endobron-
chial ultrasonography (EBUS), which has been in use for
over a decade [1, 2]. In cases in which imaging of the poste-
rior mediastinum and the left adrenal gland is required, the
examination can be supplemented with endoesophageal

Streszczenie

W pracy zaprezentowano opis przypadku odmy optucnowej
preznej, ktéra wystapita u pacjenta z rozedma pecherzowa
i przewlekta obturacyjng chorobg ptuc po wykonaniu przezo-
skrzelowej biopsji aspiracyjnej cienkoigtowej weztéw chton-
nych Srodpiersia wykonanej pod kontrolg ultrasonografii
wewnatrzoskrzelowej (endobronchial ultrasound-guided trans-
bronchial needle aspiration — EBUS-TBNA). Odma prezna jest
ciezkim, jednak rzadkim powiktaniem EBUS-TBNA. Moze by¢
wynikiem zaréwno uszkodzenia ptuca igta biopsyjna, jak i —
u pacjentéw z rozedma pecherzowa — samoistnego pekniecia
pecherza rozedmowego na skutek wzrostu cisnienia w klatce
piersiowej podczas kaszlu wywotanego wprowadzeniem bron-
chofiberoskopu do drzewa oskrzelowego. Autorzy zwracaja
uwage na koniecznos¢ scistego monitorowania chorych po wy-
konaniu biopsji oraz zapewnienia dostepu do natychmiasto-
wego leczenia powiktan w warunkach szpitalnych. Pacjentéw
o zwiekszonym ryzyku powiktah nalezy zidentyfikowac przed
przystapieniem do zabiegu i szczegblnie uwaznie monitoro-
wac po jego wykonaniu.

Stowa kluczowe: odma prezna, bronchofiberoskopia, przezo-
skrzelowa biopsja aspiracyjna cienkoigtowa pod kontrolg ul-
trasonografii wewnatrzoskrzelowej (EBUS-TBNA).

ultrasonography (EUS) [3]. The joint examination, known as
combined ultrasonography (CUS), was initially performed
using two devices (a bronchofiberoscope and a gastrofi-
beroscope) equipped with a sector ultrasound transducer.
At present, the most popular method is CUSb, which em-
ploys a single bronchofiberoscope; this significantly reduc-
es the duration of the examination and the cost associated
with the procedure without having a significant impact on
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the diagnostic efficacy of the method [4, 5]. The most im-
portant advantage of the described diagnostic methods is
that needle aspiration can be performed in real time under
ultrasound control, providing cytological material for histo-
pathological assessment.

The combined ultrasound-needle aspiration (CUSb-
NA) examination is considered relatively safe and is well
tolerated by the patients when short-term analgesia and
sedation is administered intravenously [2, 5]. The relevant
complications that are most often described in the lit-
erature are infectious complications after endobronchial
ultrasound-guided transbronchial needle aspiration (EBUS-
TBNA) [6, 7].

The incidence of EBUS-TBNA complications in the larg-
est survey study conducted by the Japan Society for Respi-
ratory Endoscopy was estimated at 1.23%; the most com-
mon complications were harmless self-limiting bleeding
(0.68%) and infectious complications (0.14%). The latter
included mediastinitis, pneumonia, pericarditis, infections
after cyst puncture, and even sepsis [8]. Pneumothorax as
a complication of EBUS-TBNA was diagnosed in only 2 pa-
tients out of over seven thousand examined (0.03%), and
only one of these patients required pleural drainage [8]. In
the largest American study, ACCP AQUIRE (American Col-
lege of Chest Physicians Quality Improvement Registry,
Education), which included 1317 patients, the incidence of
complications after EBUS-TBNA was 1.44%; pneumotho-
rax occurred in as many as 7 patients, in most cases after
lung biopsy with the EBUS-TBNA method [9]. One case of
pneumothorax has been described as a major complication
after CUS-NA performed during the only randomized study
comparing the efficacy of echosonography with mediasti-
noscopy [10].

Case study

The 63-year-old male patient with diagnosis of infiltra-
tive lesions of the left lung and hilum as well as mediasti-
nal lymphadenopathy (Fig. 1) and suspicion of hyperplasia

Fig. 1. Chest computed tomography (CT) (mediastinal window) —
enlarged mediastinal lymph nodes (N4R) and infiltrative-atelecta-
tic lesions of the left lung and hilum
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was admitted to the Clinical Department of Thoracic Sur-
gery of the John Paul Il Specialist Hospital in Krakow for his-
topathological verification. The patient’s medical history in-
cluded chronic obstructive pulmonary disease (COPD) and
bullous emphysema of both lungs; seven years earlier, he
underwent left-sided upper lobectomy due to the presence
of non-neoplastic cysts. Infiltration of the left hilar area
and the mediastinal lymph node packets were revealed
by a chest computed tomography (CT) scan performed in
July, 2013 at the Department of Pulmonology, where the
patient was hospitalized due to COPD exacerbation with
bronchogenic inflammation of the right lung. In the course
of further diagnostics, an out-patient positron emission
tomography—computed tomography (PET-CT) examination
was performed, revealing moderate metabolic stimulation
(SUV 3.5-6.2) of the infiltrative-atelectatic lesions of the left
lung and mediastinal lymph nodes: group 4R (right lower
paratracheal) and group 7 (subcarinal).

The CUSb examination performed in August, 2013 con-
firmed the presence of perihilar infiltration of the lower
lobe of the left lung (visible on both the EBUS and the EUS
image). However, due to the fibrosis and rotation of the
lower lung bronchial openings, EBUS-TBNA was not per-
formed as the lesion was outside the reach of the biopsy
needle. Group 7 lymph node biopsy was performed, and
the procedure was uneventful. Cytological assessment did
not demonstrate the presence of neoplastic cells.

In September 2013, the patient was readmitted to the
Clinical Department of Chest Surgery due to persisting ra-
diological changes in the left lung and mediastinal lymph
node enlargement. The patient again underwent a CUSb-
NA examination, and material for cytological investigation
was obtained from the lymph nodes (group 7 — with EUS-
FNA, and group 4R — with EBUS-TBNA; Fig. 2).

During the examination and immediately after, the
patient reported no complaints. No saturation drop was
observed in pulse oximetry. After the examination, the pa-
tient was transferred from the Endoscopy Unit to the ward.
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Fig. 2. Endobronchial ultrasound-guided transbronchial needle
aspiration (EBUS-TBNA) — aspiration biopsy of group 4R lymph
nodes
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CASE REPORTS

Fig. 3. X-ray of the chest —right-sided tension pneumothorax

Approximately 30 min after the end of the endoscopic ex-
amination, the patient reported sudden pain in the right
half of the chest, accompanied by dyspnea. Physical exami-
nation revealed tachypnea, no alveolar murmur above the
right side of the chest, and tympanitic resonance. The ob-
tained chest radiogram visualized right-sided pneumotho-
rax and mediastinal displacement to the left (Fig. 3). During
the diagnostic examinations, the patient’s condition de-
teriorated: he lost consciousness, his arterial blood pres-
sure dropped to 50/20 mmHg, and his heart rate slowed to
30 bpm (bradycardia). A drain was immediately inserted
into the right pleural cavity, and suction drainage was ap-
plied, resulting in swift improvement of the patient’s con-
dition. Further radiograms confirmed full expansion of the
right lung (Fig. 4). The drain was removed on the 4t day;
on the next day, the patient was discharged home in good
general condition.

Discussion

Methods of endoscopic echosonography are safe for
patients [1-5, 10]. According to the largest publications, the
incidence of all complications is approximately 1-1.5% [8, 9].
Most major complications are associated with the needle
aspiration [9]. The most common ones include inflamma-
tory complications (mediastinitis, pneumonia, pericarditis),
bleeding complications (bleeding into the lumen of the
bronchial tree or into the mediastinum), pneumothorax,
and mediastinal emphysema. Most often, the complica-
tions pose no threat to the patient’s life [6-10].

Pneumothorax may result from injury of the pulmonary
pleura of a previously unchanged lung or from an acciden-
tal puncture of an emphysematous bulla during the needle
biopsy. In patients with bullous emphysema, this complica-
tion may occur as a result of a spontaneous rupture of an
emphysematous bulla, caused by an increase of pressure
in the chest resulting from strenuous cough during bron-
chofiberoscopy.
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Fig. 4. X-ray of the chest after removal of the drain — normally
expanded lungs

Fig. 5. Chest tomography (pulmonary window) — emphysematous
bullae adhering to the mediastinal lymph nodes

In the present case, the emphysematous bullae ad-
hered directly to the group 4 lymph nodes biopsied during
the second CUSb examination, as shown in Figure 5.

The management strategy in view of diagnosed em-
physema depends on the lesion’s size and the clinical con-
dition of the patient. If the emphysema is small, and the
patient’s condition is stable, it is sufficient to employ pas-
sive oxygen therapy and monitor the size of the emphyse-
matous chamber. Patients with larger emphysemas require
suction drainage of the pleural cavity. In the case of tension
pneumothorax, introducing a drain into the pleural cavity
is a life-saving procedure and must be performed immedi-
ately after diagnosis.

Pneumothorax is a particularly rare complication after
echosonography [8-10]. Nonetheless, the possibility of its
occurrence must be taken into account; patients should be
monitored during the first hours after the procedure, and
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their complaints, such as chest pain, dyspnea, or cough,
should be addressed immediately. Delaying the diagno-
sis and, consequently, the implementation of appropriate
treatment, may have dire consequences for the patient.
Therefore, it appears justified to monitor patients after
EBUS/EUS procedures for at least 24 hours in order to mini-
mize the risk to their lives. It is also of paramount impor-
tance to identify patients burdened with a higher risk of
complications (e.g. with advanced emphysema, as in the
case of the present patient) before the procedure and to
carefully monitor such patients after the procedure is com-
pleted.
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