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Preparing of the Patient, Performing
Diagnostic Flexible Bronchoscopy 

and Sampling from the Airways
L. Zuccatosta

Preparing the patient

The preparation of the patient is a crucial time as
it can contribute to the success of the bronchoscopic
examination. First and foremost, preparation pro-
vides the patient with correct information regarding
the procedure by which bronchoscopy is performed
and informs him/her of sensations that may be felt.
The anxiety and worry manifested by the majority of
patients undergoing bronchoscopic examination can
in a large part be alleviated by the behaviour of the
operators, who must reassure the patient and put
them at ease [1] (Level of evidence: III).

Bronchoscopy is carried out with the patient
fasting, in order to reduce the volume and acidity
of the stomach contents, thus avoiding the risk of
possible regurgitation and aspiration of gastric ma-
terial. A minimum of eight hours’ fasting before
the bronchoscopy is carried out is recommended
[2] (Level of evidence: IV). The Guidelines of the
British Society recommend four hours’ fasting [3].
It does not in fact appear that a relatively long fast-
ing time is associated with a lower risk of regurgi-
tation. A meta-analysis [4] of 38 randomised con-
trolled studies on different protocols for pre-oper-
ative preparation and post-operative complications
found that there is no evidence that a reduction in
fasting times, with liquids being taken, is associat-
ed with a greater risk of aspiration-regurgitation
(Level of evidence: Ia). Drugs for chronic disor-
ders (e.g. anti-hypertensive drugs, digitalis) can
therefore be taken normally, with a very small
quantity of water.

Premedication

The rationale for premedication with anti-
cholinergics (atropine, glycopyrrolate) is based on
the anti-sialagogue effect which these drugs have,
i.e. the inhibition of the vasovagal reflexes (anti-
bradycardia activity) and of bronchoconstriction.
No real usefulness however has been demonstrat-
ed for their routine use, to offset their potential

risks (tachyarrhythmia, acute glaucoma, water re-
tention) (Level of evidence: Ib). In a randomised
double-blinded study [5], 217 patients undergoing
bronchoscopy with sedation (midazolam) were ex-
amined, assigned respectively to the atropine (0.01
mg/kg), glycopyrrolate (0.005 mg/kg) and placebo
groups. No significant difference was observed in
the two pre-medicated groups compared with the
control group as regards the control of secretions,
the amount of anaesthetic used, the incidence of
complications or tolerance of the procedure. Simi-
lar results were reported in another study [6] in
which 55 randomised patients (25 pre-medicated
with atropine and 30 in the control group) under-
went bronchoscopy with Holter-ECG monitoring
for 24 hours starting from the beginning of the ex-
amination, and no significant difference was found
between the two groups as regards the onset of ar-
rhythmias or bradycardia. In addition, no differ-
ence was observed between the two groups as re-
gards the extent and control of bronchial secretions
(Level of evidence: Ib).

Sedation

Although the routine use of sedation is not still
considered a prerequisite for performing a bron-
choscopy, the literature suggests its use [7]. The
rationale for sedation is to reduce the state of anx-
iety, to induce a degree of amnesia but at the same
time to keep the patient conscious, capable of col-
laborating, breathing spontaneously and with ade-
quate ventilation and oxygenation.

Good tolerance of the bronchoscopy on the
part of the patient translates into greater facility for
the endoscopist in performing the procedure; in
addition, the degree of amnesia induced by the se-
dation makes it easier to perform any subsequent
bronchoscopy [8]. The effects of the administra-
tion of propofol was evaluated in 18 patients sub-
jected to bronchoscopy under local anaesthesia,
observing better tolerance of the examination in
the sedated group, while in the control group, be-

Monaldi Arch Chest Dis 2011; 75: 1, 32-38.

Keywords: Bronchoscopy, Anaesthesia, Sedation, Central lesions, Sampling techniques.

SOD Pneumologia, Azienda Ospedali Riuniti, Ancona, Italy.

Correspondence: Dott.ssa Lina Zuccatosta, SOD di Pneumologia, Azienda Ospedaliero Universitaria “Ospedali Riuniti”, Via
Conca 71, 60010 Ancona, Italy; e-mail: linazuccatosta@tiscali.it



33

PREPARING OF THE PATIENT, PERFORMING BRONCHOSCOPY AND SAMPLING FROM THE AIRWAYS

sides greater discomfort, an increase was reported
in cardiac frequency and systemic arterial pressure
[9]. No significant differences, however, were ob-
served regarding the reduction of oxy-haemoglo-
bin saturation during the examination (Level of ev-
idence: Ib). In another study [10] the cardiovascu-
lar effects consequent on sedation with propofol
and midazolam in 100 patients undergoing bron-
choscopy were compared, and better control of
pressure values and cardiac frequency in the group
sedated with propofol was observed, also reporting
good tolerance by patients with pre-existing pul-
monary disease (Level of evidence: Ib). Good re-
sults were obtained with the use of benzodi-
azepine. A randomised study [11] on 100 patients
undergoing bronchoscopy, proved better tolerance
in patients treated with diazepam compared with
those not treated, without significant cardiovascu-
lar changes (episodes of desaturation did not differ
significantly between the two groups) (Level of ev-
idence: Ib). Midazolam (soluble benzodiazepine)
is one of the most widely-used drugs because of
the manageability it provides in relation to the
brief duration of its action (two hour half-life) and
its good sedative and amnesic action. Satisfactory
sedation is obtained at a dosage of 2.5 mg in the
majority of patients [12]. In a survey on perform-
ing bronchoscopy in England and Wales, midazo-
lam appeared to be the drug of choice in 85% of
cases [13] (Level of evidence: IV).

The use of opioids seems to ensure better con-
trol of coughing, but it does not affect comfort and
tolerance of the examination in terms of reduction
of anxiety [14]. The combination of opioids and
benzodiazepine has been reported to be effective
in controlling coughing, especially when invasive
procedures are planned. Good results [15] have
been reported with the combination midazolam-
hydrocodone (120 randomised patients, subjected
to sedation with midazolam and opiate vs midazo-
lam alone). The patients treated with the combina-
tion had better control of coughing and better tol-
erance of the examination compared with the
group treated with midazolam alone, without sig-
nificant changes between the two groups as re-
gards saturation (Level of evidence: Ib).

Recommendations

• The explanatory interview (on how
and why the bronchoscopy is being
carried out) prepares and reassures
the patient in terms of the procedure
and facilitates tolerance (Grade C).

• A fasting period of 4 hours before the
examination is sufficient (Grade B).

• The treatment usually given (antihyper-
tensive drugs, etc.) can be taken by
mouth with water, even in the four hours
preceding the procedure (Grade A).

• A peripheral vein must always be in-
cannulated, irrespective of whether
sedative drugs are used, in order to

have a rapid access route in the event
that it should become necessary to ad-
minister drugs during the course of
the procedure or at the end (Grade C).

• Premedication with atropine does
not significantly reduce the risk of
cardiac complications and does not
offer benefits in the control of secre-
tions. Its routine use is therefore not
justified (Grade B).

• Sedation improves tolerance of the
procedure on the part of the patient
(control of anxiety and of the haemo-
dynamic parameters) and facilitates
its execution; it should be used ex-
cept in the case of obvious con-
traindications (Grade B).
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Local anaesthesia

Lidocaine is the most widely-used substance
as a topical anaesthetic in the respiratory tree and
is available in aqueous solution (1, 2 or 4%), gel
(4%), unguent (5%), and metered spray (10%, 10
mg per spray). The duration of the action is about
15-20 minutes, and absorption is slower in the up-
per respiratory tracts (nose, pharynx, larynx) com-
pared with the tracheobronchial tree (which has a
larger surface area). Plasmatic concentration is
consequently greater when instilled into the lower
airways. Since lidocaine is metabolised in the liv-
er, it must be administered with caution in patients
with liver diseases and used carefully in patients
with low cardiac ejection (depression of myocar-
dial contractility and arrest) [1, 2]. In a study [3]
the seric concentration of lidocaine was measured
in 16 patients undergoing bronchoscopy, without
evidence of adverse effects within a dosage of 500
mg (Level of evidence: IIa). In a randomised study
[4] carried out on 96 patients undergoing bron-
choscopy, equal efficacy (control of coughing, tol-
erance of the examination and need for further ad-
ministration during the examination) was encoun-
tered in the use of lidocaine at 1% and at 2%, no
adverse effect being observed for a maximum
plasmatic concentration of 5.02 and 6.28 mcg/ml
(Level of evidence: Ib). In a study carried out on
51 asthmatic patients subjected to bronchoscopy
[5], toxicity was not observed for a maximum li-
docaine dosage of 600 mg, equivalent to 8.2
mg/kg (Level of evidence: IIa). In patients with
liver or cardiac diseases a recommendation was
made not to exceed a dose of 5 mg/kg [6, 7]. Ad-
ministration methods include nebulisation, instil-
lation through the bronchoscope and trans-
cricoidal injection (the latter is currently rarely
used as it is less comfortable than the other meth-
ods). It has been demonstrated [8] that adminis-
tration of lidocaine by nebulisation before bron-
choscopy reduces the necessity for further admin-
istration by the endobronchial route, lowering the
risk of toxicity (the plasmatic level is dose-depen-
dent) (Level of evidence: IIa). Different conclu-
sions were however drawn by another prospective
randomised study [9], in which the average
dosage of lidocaine was higher in the group of pa-
tients subjected to pre-examination nebulisation
than in the placebo group, demonstrating further-
more that nebulisation had no effect in the reduc-
tion of coughing or in improving tolerance of the
examination (Level of evidence: Ib).

The use of lidocaine in gel form seems better
than the spray formulation in topical anaesthesia of
the nose. The spray formulation and gel were com-
pared [10], and a lower degree of pain was report-
ed in the group of patients anaesthetised with gel
(Level of evidence: Ib). Similar conclusions were
drawn when evaluating three different methods of
topical nasal anaesthesia (gel, spray and tampons
moistened with lidocaine in solution), and it was
reported that the use of gel was the least irritating
procedure and the one preferred by patients [11]
(Level of evidence: Ib).

Recommendations

• The maximum dose of lidocaine in
the execution of a bronchoscopy
should be limited to 8.2 mg/kg of
bodyweight, with the total dosage
anyway not exceeding 600 mg
(Grade B).

• In patients with liver or cardiac dis-
eases the dosage should not exceed 5
mg/kg of body-weight (Grade B).

• Nebulisation of lidocaine does not
improve tolerance of the examina-
tion nor reduce the total dose of
anaesthetic used (Grade A).

• Lidocaine in a gel preparation is
preferable for nasal anaesthesia
(Grade A).
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Performing fiberoptic bronchoscopy

Fiberoptic bronchoscopy is a procedure carried
out under local anaesthetic with the patient seated
or lying down. The choice of position for the pa-
tient and for the performance of the examination
(from the front or from behind) depend on the op-
erator’s habitual practice; if the examination is
performed with the patient seated, a chair must be
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used which is readily reclinable if the necessity
arises. The bronchoscope may be introduced
nasally, orally or by tracheostomy.

The choice of the nasal or oral route depends
also on the experience of the operator [1, 2]. Some
authors suggest the nasal route because it offers a
more direct anatomical path (which is preferable
when positioning a tracheal tube), a more stable
position for the instrument (useful in the case of
transbronchial needle aspiration, use of lasers or
argon plasma coagulation), and better control of
secretions from the oral cavity. Conversely, the
oral route is preferable in the case of congenital or
post-surgical anomalies, removal of foreign bodies
and in the case of severe disorders of the coagula-
tion with haemorrhagic diathesis (possible nose-
bleeds). There are no studies which recommend
the choice of one route rather than the other (Lev-
el of evidence: IV).

Recommendations

• Fibre-optic bronchoscopy can be car-
ried out either with the patient seat-
ed or with the patient supine. In the
event that the examination is being
performed with the patient seated, it
is necessary to use a chair which is
readily reclinable (Grade C).

• Use of the nasal route is preferable
when carrying out bronchoscopy;
the oral route should be reserved for
cases of occlusion or restriction of
the naval cavities, in the event of dis-
turbances to coagulation or when
there is a suspected foreign body
(Grade C).
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Administration of oxygen

The appearance of hypoxemia is a fairly fre-
quent phenomenon in the course of a bron-
choscopy and may persist for some hours after the
procedure. The causes which induce a reduction in
partial oxygen pressure (PaO2) include excessive
sedation, suction manoeuvres which remove oxy-
gen and reduce pulmonary volumes below the
residual functional capacity, bronchospasm, and
alveolar collapse caused by bleeding or by instilla-
tion of fluids [1, 2]. Hypoxemia can give rise to ar-
rhythmias and it is therefore important to maintain
during the examination a degree of saturation
which allows the examination to be carried out
without incurring this risk. An oxy-haemoglobin

saturation value of 90% has been indicated as a
minimum level for carrying out a bronchoscopy in
safety, with constant monitoring of the patient by
pulse oxymeter. In a randomised study on 160 pa-
tients subjected to bronchoscopy [3], the patients
were divided into four groups of which the first
had no oxygen administered, and the others were
administered respectively 2 l/min by nasal prongs,
2 l/min by pharyngeal catheter and 3 l/min by pha-
ryngeal catheter. Group 1 (without oxygen) mani-
fested oxy-haemoglobin saturation of 85% with in-
cidence of tachycardia and bradycardia in 20% of
cases, while group 4 (oxygen at 3 l/min) main-
tained a saturation of 94% with tachycardia and
bradycardia in 10% of cases. The administration of
oxygen reduced the incidence of arrhythmias by
50% (Level of evicence Ib). Discordant opinions
are reported in the literature as regards the routine
administration of oxygen during bronchoscopy (in
patients who present a basal saturation level above
90%). In 1,051 patients subjected to bronchoscopy
without supplemental administration of oxygen
before the procedure and with known FEV1 [4],
administration of oxygen became necessary during
or at the end of the procedure in only 151 patients
(14%), while 101 patients (9.6%) had transient de-
saturation without the need for correction with
oxygen. A significant correlation was furthermore
observed between FEV1 value and desaturation
(the lower FEV1 value, the greater was the need
for oxygen), while sedation (midazolam) did not
influence the probability of the occurrence of de-
saturation. In this study supplemental oxygen was
administered in 35% of patients with FEV1 below
1 litre, in 14% of patients with FEV1 of 1-1.5 l, and
only in 7% of cases with FEV1 above 1.5 l. On the
basis of these results, the authors concluded that
desaturation can occur in the course of bron-
choscopy for any value of FEV1 and irrespective
of the sedation used, but the majority of patients do
not require the administration of oxygen, especial-
ly those who have an FEV1 greater than 1.5 l (Lev-
el of evidence: III). Similar results but different
considerations were reported in another study on
44 patients [5] who did not include anyone with a
PaO2 below 65 mmHg, known cardiovascular ill-
nesses or risk factors for cardiovascular disease. It
was observed that many patients showed desatura-
tion independently of the use of sedation and with
normal PaO2 values before the bronchoscopy. The
most important factor which correlates with desat-
uration is the presence of an obstructive compo-
nent, but since FEV1is not capable of predicting
the possibility of the appearance of desaturation,
and since desaturation can appear for any value of
FEV1 even in patients with normal arterial satura-
tion of oxygen, the administration of oxygen
should be carried out routinely during bron-
choscopy (Level of evidence: IV). Patients consid-
ered at risk for hypoxemia in the course of bron-
choscopy are elderly subjects (>80) with pul-
monary fibrosis. In a study on 336 elderly patients
subjected to bronchoscopy [7], an incidence of de-
saturation of 55% was observed in patients with fi-
brosis, but only in 16% of cases the administration
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of oxygen was necessary (Level of evidence: III). In
a randomised study on 97 patients subjected to
bronchoscopy there were no significant differences
in terms of SaO2 between delivering oxygen with
nasal prongs and by cannula through the mouth
(Level of evidence: Ib). In a randomised study con-
ducted on 34 patients subjected to bronchoscopy
with sedation (diazepam), patients with altered pul-
monary function in whom the oxygen was suspend-
ed immediately after the procedure had episodes of
desaturation not pointed out in the group in which
oxygen was maintained for the two subsequent
hours. The authors suggest maintaining the admin-
istration of oxygen for two hours in sedated patients
and in those with functional alterations (FEV1<75%
of predicted value), until the initial values are re-
covered [8] (Level of evidence: Ib).

Recommendations

• All patients must be monitored by
pulse oxymeter during bronchoscopy
(Grade B).

• The pulse oxymeter must be posi-
tioned before the administration of
sedatives (Grade C).

• The administration of oxygen during
bronchoscopy is obligatory in pa-
tients with basal SaO2 lower than
90%, in cases of desaturation (<90%)
and in patients with cardiac diseases
(risk of arrhythmia) (Grade B).

• In patients with basal saturation lev-
els >90% the administration of oxy-
gen is not recommended as routine
(Grade B).

• The administration of oxygen must
be kept up with monitoring by pulse
oxymeter for 1-2 hours after the end
of the bronchoscopy in patients with
cardiac diseases, in those with al-
tered pulmonary function, and in the
event that profound sedation be-
comes necessary (Grade B).
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Bronchial washing, brushing, 
bronchial biopsy

The principal sampling methods used to take
samples of endoscopically visible bronchial le-
sions are bronchial washing, brushing and biopsy.

Bronchial washing is a simple sampling tech-
nique and consists of instilling 20 ml of sterile
saline solution into the bronchial tree, which is re-
covered and sent to the laboratory for cytological,
immunological and microbiological tests. Brush-
ing is a cytological sampling technique in which
special small brushes are introduced into the work-
ing channel of the bronchoscope; the material re-
trieved is smeared on a glass slide and fixed in eth-
yl alcohol. Single-use brushes are preferable to the
reusable type, diagnostic yield being equal, be-
cause of the risk of possible contamination and
cross-infection [1]. Bronchial biopsy provides his-
tology tissue specimens, but the material sampled
can also be used for a cytological analysis, thus in-
creasing the diagnostic yield, smearing the tissue
fragment on glass [2] or immersing the biopsy
fragments in rinse solution before transferring
them to formalin [3].

The number of biopsy samples reported in the
literature as necessary for a good diagnostic yield
in lung cancer varies from three to six in central le-
sions [4, 5]. A study on 271 patients, of whom 215
had endoscopically visible tumours [4] demon-
strated a diagnostic yield of 65.2% with a single
biopsy sample, while five biopsies were necessary
for reaching a sensitivity of 90% (Level of evi-
dence: III). The BTS guidelines recommend five
biopsy samples where there is a suspicion of neo-
plastic lesion [6].

There are many reports in literature concerning
the use and sensitivity of the three sampling meth-
ods, both evaluated individually and in combina-
tion, in the diagnosis of lung cancer. Sensitivity is
reported [7] for bronchial washing, brushing and
biopsy in central lesions of 27-90%, 44-94% and
51-97% respectively, while in peripheral lesions
the sensitivity of brushing is 48%, and that of
bronchial washing much lower at 28%. Brushing
provides a better diagnostic yield in cases of infil-
trative lesions, while biopsy, which has good sen-
sitivity in vegetative lesions, shows a lower diag-
nostic yield in the infiltrative forms and in those
with a large necrotic component.

In a meta-analytic study [8] concerning the
sensitivity of the various sampling techniques in
suspected neoplastic lesions, the best yield in cen-
tral lesions is given by bronchial biopsy (74%),
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then by brushing (59%) and by bronchial washing
(43%); overall sensitivity of the three methods
combined is 88% (Level of evidence: IIa).

In a study conducted on 98 patients with cen-
tral lesion [9], a sensitivity of 82% is reported for
biopsy, 68.4% for brushing and 31.6% for
bronchial washing. The combined use of biopsy
and brushing increases sensitivity for malignancy
to 88%, while no increase in sensitivity is found
with the combination of bronchial biopsy and
bronchial washing. A low diagnostic yield is re-
ported for bronchial washing (22.7%) in peripher-
al neoplastic lesions [10]. In 56 patients affected
by central neoplastic lesions and subjected to biop-
sy, brushing and washing, the sensitivity of the
methods was respectively 95.5%, 79.5% and
56.8%. Brushing was the sole diagnostic means in
4.5% of the cases, while in no cases did bronchial
washing alone allow diagnosis [11]. Similar results
are reported in another study [12], which demon-
strates a minimal alteration in sensitivity for ma-
lignancy in central lesions when biopsy (85.3%) is
combined with washing and brushing (88.1%). In
a retrospective analysis [13], bronchial washing
was the sole diagnostic procedure in central neo-
plastic lesions in 6 out of 222 patients (2.7%), with
a greater sensitivity in lesions with a necrotic com-
ponent, and low probability of diagnostic yield in
bleeding lesions. The use of bronchial washing in
addition to biopsy and brushing in central lesions
does not have an acceptable cost/efficacy ratio,
and its use may find a rationale only in selected
cases, such as neoplastic lesions with a large
necrotic component or in case of negativity of
biopsies and brushing. The combined use of biop-
sy and brushing was considered [14] the best com-
bination in the diagnosis of central neoplastic le-
sions (sensitivity 78%), while washing has an ex-
tremely low diagnostic yield. An evaluation was
performed recently of the role of bronchial wash-
ing carried out before and after biopsy and brush-
ing, in terms of diagnostic yield and cost, in pa-
tients with suspected lung cancer [15]. The global
diagnostic yield was 76% and 36% respectively
for central and peripheral lesions when washing
was carried out before biopsy and brushing, and
74% and 42% when washing was carried out after
biopsy and brushing. In 6% of cases washing was
the only component which allowed the diagnosis
of malignancy. No significant differences were
demonstrated in the diagnostic yield of washing
carried out before and after sampling with forceps
or brush. The authors conclude that although the
additional diagnostic yield offered by washing and
by brushing is relatively low, the cost/benefit ratio
justifies their use in patients with suspected lung
cancer.

On the basis of these studies it is evident that
the best sensitivity in central lesions is obtained
with biopsy forceps (Level of evidence: III), and
that the combination of biopsy and brushing in-
creases the diagnostic yield significantly (Level of
evidence: III). Bronchial washing considered as a
stand-alone procedure has a low sensitivity and lit-
tle impact on altering sensitivity when it is com-

bined with the other sampling methods (Level of
evidence: III).

Recommendations

• In cases of central bronchogenic le-
sion the biopsy forceps must be con-
sidered as the sampling instrument
of first choice (Grade B).

• In central lesions a minimum of
three biopsy samples are required
for a good diagnostic yield (Grade
B); five samples are recommended
for a high probability of diagnosis of
malignancy (Grade B).

• The combination of bronchial biopsy
and brushing can be used to increase
the diagnostic yield in central le-
sions, especially in case of an infil-
trative pattern (Grade B).

• The routine use of bronchial wash-
ing is not justified, considered as a
single procedure or in combination,
in the diagnosis of central lesions
(Grade B).
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