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Contraindications, Risks, 
Complications in Interventional 

Pneumology
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Risk assessment and relative contraindications
when performing a bronchoscopy are fundamental
when carrying out a safe endoscopic test and prevent-
ing possible complications. There are many studies
that have been carried out which support this state-
ment. Yet, there have been no controlled trials estab-
lishing certain rules on the matter, solely consolidated
habits based on experience and guidelines [1, 2]
which are uniformly followed. In this article the risk
factors concerning the patients are associated with en-
doscopic procedures so as to identify the progressive
risk classes and assess the various relevant aspects.

Inspection bronchoscopy

Absolute contraindications
– None.

Very high-risk conditions
– Serious heart arrhythmia (sinus bradycardia <40 bpm.
– Atrial fibrillation with ventricular response >120 bpm.
– Supraventricular tachycardia >140/min.
– bpm; ventricular extrasystole >50 per hour.
– Severe refractory hypoxemia.
– Unstable ischemic heart disease (recent myocar-

dial infarction <6 weeks; unstable angina; ongo-
ing ischemia).

– Congestive cardiac failure.
– Ongoing bronchospasm.

High-risk conditions
– Unstable bronchial asthma.
– Superior caval syndrome.
– Cerebral metastasis.
– Chronic obstructive respiratory disease with

FEV1 <1L.
– Hypercapnic respiratory failure.
– Myocardial infarction in a previous period rang-

ing from 6 months to 6 weeks.
(Level of evidence: III).

During bronchoscopy, hypoxemia is a com-
mon occurrence. It can be caused by an alteration
of the ventilation-perfusion ratio, hypoventilation
related to sedation, increase of resistance due to
the introduction of the bronchoscope, to incongru-
ous aspiration manoeuvres by the operator [3]. The
patient should always receive an oxygen supple-
ment in order to maintain haemoglobin oxygen
saturation of at least 92-94%. Depending on the
conditions, oxygen supplement and monitoring
must continue for an additional 1-2 hours after the
endoscopic procedure [4].

The monitoring of vital parameters with the
pulse oxymetry should therefore be performed on
all patients undergoing bronchoscopy [5-6] (Level
of evidence: III).

There is no difference between the nasal or
oral administration of O2 [7] (Level of evi-
dence: Ib)

If it is necessary to perform a bronchoscopy in
very hypoxemic non-intubated patients, the proce-
dure must be conducted in non-invasive mechani-
cal ventilation with a facial mask or helmet. The
published works show how this method entails a
clear increase in oxygenation during the procedure
as against the traditional Venturi mask ventilation
[8, 10] (Level of evidence: Ib).

Cardiac rhythm disorders were reported dur-
ing bronchoscopy [1, 2]. The moment when the
risk of arrhythmia is higher is the passage
through the vocal cords or the association with
hypoxemia [11]. Many authors agree that it is
necessary to maintain electrocardiographic mon-
itoring during endoscopy in patients affected by
heart rhythm alterations or known hypoxemia or
in patients with severe cardiovascular disorders
or unstable angina [12]. For the other patients,
routine heart monitoring is not necessary [13]
(Level of evidence: IV).
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Recommendations 

• During bronchoscophy, the patient
must always be monitored with
pulse oxymetry, have a venous access
and an oxygen supplement such as to
keep O2 Saturation at 95% also up
to 2 hours after the test (Grade B).

• In the case of patients with respirato-
ry failure and serious hypoxemia, the
test should be performed with non-
invasive mechanical ventilation using
a facial mask or a helmet (Grade A).

Special conditions

Patients under treatment with oral anticoagu-
lants must suspend the medicament at least 3 days
before the endoscopic procedure [14]. This state-
ment is controversial because the current literature
is substantially limited in its ability to help choose
an optimal strategy [15] (Level of evidence: III).

The reaction of patients being treated with
platelet anti-aggregates is controversial. Ticlopi-
dine has a rapid action power and is active 1-2
hours after its administration and is eliminated af-
ter 24-96 hours. Clopidogrel has its maximum an-
ti-aggregating power 4-7 days after administration
[16]. It is therefore cautious to advise the suspen-
sion of ticlopidine 3-4 days and clopidogrel 6-7
days before the endoscopic procedure [17]. For pa-
tients undergoing treatment with Acetylsalicylic
Acid the withdrawal of this drug for 48 hours be-
fore the endoscopic test is advisable [18] (Level of
evidence: III).

In patients with prosthetic heart valves or who
had rheumatic valve disorders and/or previous en-
docarditis, antibiotic prophylaxis can be of some
use. In particular, it is not always necessary in cas-
es of inspection bronchoscopy while it is actually
advised if bioptic samples are taken [19] (Level of
evidence: III).

Recommendation 

• The patients under treatment with oral
anticoagulants must suspend the thera-
py at least 72 hours before the test while
those under treatment with Clopido-
grel at least 6-7 days before (Grade C).

Bronchial asthma

Occasional cases of bronchospastic reactions
from moderate to severe, due to bronchoscopy,
have been reported in literature [20].

The predictive factors used to identify asth-
matic patients with high bronchospasm risk during
the procedure are: high bronchial hyperactivity,
basal FEV1 <60% than the theoretical value, un-
stable asthma with frequent bronchial crises and
relevant symptoms, patients who suffer from asth-

ma or who had previously undergone treatment in
an Intensive Care Unit owing to bronchospastic
crises [21] (Level of evidence: IV).

COPD

Patients affected by severe COPD with FEV1 /
FVC <50% or FEV1 <1.2 L are more likely to en-
counter complications than those with normal
functional values [22]. In cases of hypoxemia and/
or hypercapnia, attention must be paid to oxygen
supplementation during the procedure and/ or pos-
sible sedation which could induce or worsen the
latent hypercapnia [23] (Level of evidence: IV).

Ischemic heart disease

A bronchoscopy can induce myocardial is-
chemia in elderly patients or patients with known
ischemic heart disease [24]. The bronchoscopy
should not be performed during acute ischemia or,
for at least 12 days following an acute myocardial
infarction. If absolutely necessary, the bron-
choscopy must be performed with continuous elec-
trocardiographic, pulse oxymetry monitoring and
oxygen supplement. The risk of complications
during bronchoscopy is very low after 4-6 weeks
from the acute ischemic event [25, 26] (Level of
evidence: III).

Recommendations 

• Patients affected by unstable asthma
or with known severe COPD must
undergo complete spirometry, blood
gas analysis and pre-medication with
aerosol bronchodilators (Grade C).

• In patients with recent acute my-
ocardial infarction, bronchoscopy
must be performed after 4-6 weeks
from the acute event (Grade B).

Bronchial biopsies (BB) of central
bronchopulmonary lesions

Absolute contraindications
– None.

Very high-risk conditions and high-risk conditions
– The same as inspection bronchoscopy.
– Severe coagulopathy (platelets <50,000/micro-

liter; PT >30 sec).
(Level of evidence: III).

Transbronchial lung biopsy (TBLB)

Absolute contraindications
– Severe coagulopathy (platelets <30,000/micro-

liter and/or PT >30 sec).
– The same as inspection bronchoscopy.

Very high-risk conditions
– The same as inspection bronchoscopy.
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High-risk conditions
– Anatomic or functional pneumonectomy.
– Pulmonary hypertension.
– Uraemia (creatininemia >3 mg/dl).
– Platelet count between 30,000 and 50,000/mi-

croliter.
– Mechanically ventilated patient.

(Level of evidence: III).

The risk of bleeding is high for BB in patients
with platelet values < of 50,000/microliter and for
the TBLB for the values of platelets between
30,000 and 50,000/microliter. For platelets values
inferior to 30,000/microliter TBLB is contraindi-
cated [27] (Level of evidence: IV).

Recommendation 

• Patients who are undergoing a
TBLB must always be subjected to a
blood chemistry analysis and coagu-
lative profile test (Grade C).

Special conditions

Uremic patients

Uraemia causes alterations in platelet function-
ality with anomalies in the adhesion function to the
vessel wall [28]. This leads to an increase of
bleeding time and higher risk of haemorrhage
complications in invasive procedures. The risk of
haemorrhage complications in bronchoscopy is
around 3 times higher than in non-uremic patients
[29] (Level of evidence: IV).

Patients in mechanical ventilation

The published works show a higher incidence
of complications, such as haemorrhage and pneu-
mothorax, especially for TBLB as against those
not ventilated, even though no increase in the mor-
tality rate is reported. If the endoscopic risk is con-
nected with the percentages of correctly conducted
diagnoses, which range from 33 to 76% with con-
sequent therapeutic strategy change, it can be said
that the risk-benefit ratio of the endoscopic proce-
dure in terms of therapeutic response is surely in
favour of the latter and, thus, recommended [30]
(Level of evidence: IV).

Immunocompromised patients

Immunocompromised patients undergoing
FBS are at higher risk of complications than im-
munocompetent patients [31]. The risk of bleed-
ing in transplanted patients is higher than normal,
but it seems to be unrelated to coagulation para-
meters, platelet count and / or immunodepressive
and antiaggregating theraphy [32] (Level of evi-
dence: III).

Bronchoalveolar lavage (BAL)

Absolute contraindications
– Clinically evident left ventricular insufficiency.

Very high-risk conditions
– The same as inspection bronchoscopy.
– Thrombocytopenia with platelets <10,000/mi-

croliter.
– Mechanically ventilated patient with PaO2 <70

mmhg.
– With FiO2 >70% and a PEEP ≥15 cm H2O

and/or ongoing bronchospasm.

High-risk conditions
– The same as inspection bronchoscopy.

(Level of evidence: III).

Mechanically ventilated patients

Mechanically ventilated patients undergoing
BAL present a reduction of the PaO2 /FiO2 ratio
with persistent hypoxemia which continues also af-
ter the procedure itself. It is advisable to perform
these manoeuvres by increasing the FiO2 up to
100% during and after the procedure until normal-
ization of oxygenation [33] (Level of evidence: III).

Transbronchial needle aspiration (TBNA)

Absolute contraindications
– None.

High-risk conditions
– The same as inspection bronchoscopy.

Very high-risk conditions
– The same as inspection bronchoscopy.

(Level of evidence: III).

Complications

Complications mean any adverse event oc-
curred to the patients before, during or immediately
after the endoscopic procedure and which is no
doubt related and consequent to the procedure itself.
Creedle [34] reported a mortality rate of 0.1% and
an incidence of complications higher than 0.8%,
while Suratt [35] a mortality rate of 0.03% and com-
plication rate higher than 0.3%. A recent prospec-
tive study on 20986 bronchoscopy show complica-
tions rate of 1.08% and mortality rate of 0.02% [36].

Complications in flexible endoscopy

During the pre-treatment and anaesthetic
phase allergic, neurologic, cardiovascular and res-
piratory complications – partially related to the
dose of medication used for anaesthesia or seda-
tion – have been reported [37]. In fact there is no
standardisation of the type of anaesthesia and se-
dation that should be be used when performing a
FBS [38]. A recent publication showed that the
daily application of guidelines in thoracic en-
doscopy can lead to a reduction of complication
incidence [39] (Level of evidence: III).
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Complications which could arise during or af-
ter the bronchoscopy are varied, yet their incidence
is low and range between 0.5 and 2.7% depending
on the case histories reported above, while the
mortality rate is assessed below 0.5% [40]. The
most frequently reported complications are haem-
orrhage, pneumothorax, hypoxemia and cardio-
vascular complications (major arrhythmia, acute
pulmonary oedema, myocardial ischemia). Many
authors agree that TBLB is the procedure with the
highest incidence of complications, around 3 times
higher than a normal BB and that this percentage
tends to exponentially increase in patients affected
by serious pre-existing disorders [36]. Special at-
tention must be paid to patients with acute or
chronic renal insufficiency, to patients with serious
haematologic disorders, immmunodepressed or in
mechanical ventilation patients [41] (Level of evi-
dence: III).

Only in cases of nodule biopsy is it useful to
perform TBLB with the fluoroscopic screening in
order to prevent haemorrhagic or pneumothoracic
complications. In cases of diffuse pulmonary dis-
orders, the use of fluoroscopic screening does not
reduce the incidence of pneumothorax or haemor-
rhages and is thus never considered essential [2].
Performing chest-X-rays after TBLB in asympto-
matic patients did not prove to be useful in high-
lighting the development of pnuemothorax [42]
(Level of evidence: IV).

Recommendations 

• The patients undergoing TBLB must
be kept under observation for at least
2 hours and undergo chest-X-ray for
symptomatic patients or patients
with persistent pain (Grade C).

• In cases of pneumothorax with a flap
of less than 2 cm and in an asympto-
matic patient, it is advisable to keep
a conservative attitude or to perform
flap aspiration. For pneumothorax >
of 2 cm the positioning of thoracic
drainage is advisable (Grade B).

Complications in rigid endoscopy

The frequency of complications in rigid bron-
choscopies can be quantified approximately 3
times higher than that reported in diagnostic pro-
cedures with flexible bronchoscope to which the
anaesthesiological risk must be added [36, 43, 44]
(Level of evidence: III).

This is determined by the fact that patients un-
dergoing these procedures require complex endo-
scopic manoeuvres often performed in urgency/
emergency and have been already excluded by
other types of treatment. The main complications
are haemorrhage, hypoxia often caused by the for-
mer and perforation.

Recommendation 

• In cases of haemorrhage, it is neces-
sary to hyper-oxygenate the patient,
perform a lavage and repeated aspi-
rations with cold saline aimed at
keeping the air ways accessible must
be performed, the patient must lie on
the side hit by the haemorrhage to
preserve the healthy side (Grade C).

Conclusions

Bronchoscopy, both with flexible and rigid in-
struments, is basically a secure procedure, well tol-
erated and with a low incidence rate of complica-
tions during the diagnostic and operational phases
provided that it is performed in the best conditions
possible. In order to do so the operators must be
experts or trainees carefully followed by tutors
when carrying out the most complex operations. It
is necessary to always exhaustively and clearly in-
form the patients on the type of operations that will
be performed and acquaint them with all possible
complications, so that they are aware of them and
can recognise them in case of late events

It is essential to have an adequate number of
people in the medical-nursing team, composed of
experts in cardio-pulmonary resuscitation and oro-
tracheal intubation; to have monitoring systems for
the vital parameters enabling to precociously high-
light any complication. It is advisable to perform
the most complex operations where a resuscitation
service and Intensive Care Unit are available, if
necessary, along with a possible thoracic surgery
unit (Level of evidence: IV).

Summary of Recommendations

• During bronchoscophy, the patient
must always be monitored with
pulse oxymetry, have a venous access
and an oxygen supplement such as to
keep O2 Saturation at 95% also up
to 2 hours after the test (Grade B).

• In the case of patients with respira-
tory failure and serious hypoxemia,
the test should be performed with
non-invasive mechanical ventilation
using a facial mask or a helmet
(Grade A).

• The patients under treatment with
oral anticoagulants must suspend
the therapy at least 72 hours prior to
the test while those under treatment
with Clopidogrel at least 6-7 days be-
fore (Grade C).

• Patients affected by unstable asthma
or with known severe COPD must
undergo complete spirometry, arter-
ial blood gas analysis and pre-med-
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ication with aerosol bronchodilators
(Grade C).

• In patients with recent acute my-
ocardial infarction, a bronchoscopy
must be performed after 4-6 weeks
from the acute event (Grade B).

• Patients who are going to undergo a
TBLB must always be subject to
blood chemistry analysis and coagu-
lative profile test (Grade C).

• The patients undergoing TBLB must
be kept under observation for at least
2 hours and undergo chest-X-ray for
symptomatic patients or patients
with persistent pain (Grade C).

• In cases of pneumothorax with flap
inferior to 2 cm and asymptomatic
patient, it is advisable to keep a con-
servative attitude or to perform flap
aspiration. For pneumothorax > of 2
cm the positioning of thorax drainage
is advisable (Grade B).

• In case of haemorrhage, it is neces-
sary to hyper-oxygenate the patient,
perform a lavage and repeated aspi-
rations with cold saline aimed at
keeping the air ways accessible must
be performed, the patient must lie on
the side hit by the haemorrhage to
preserve the healthy side (Grade C).
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