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ABSTRACT: The practice of flexible bronchoscopy is not standardized. Current
guidelines are concerned primarily with safety aspects of the procedure. In view of this,
and the authors9 own observations of individual variation in preparation and technique,
a national survey of bronchoscopic procedure was performed to assess physicians9
methods.
A structured questionnaire was mailed to 547 consultant physicians in adult res-

piratory medicine. Physicians9 routines of patient preparation, drug therapy, sampling
methods, and experience of complications with the flexible bronchoscope were assessed.
A 60% response (328 physicians) was obtained. Patient consent was obtained by a

junior doctor in 31% of replies. 205 (63%) physicians gave benzodiazepine sedation, 46
(14%) used opioid, and 38 (12%) administered both. Ninety-four (29%) physicians
prescribed an antimuscarinic agent, and 235 (74%) gave antibiotics to patients with
mechanical heart valves. Only 22% of physicians monitored electrocardiogram and
10% monitored blood pressure during all procedures. Marked variance was noted in
sampling routines of suspected lung tumours. Physicians who used fluoroscopic
guidance for transbronchial lung biopsy reported a significantly lower incidence of
pneumothorax requiring drain insertion over the previous 12 months compared to those
who did not (2.68 of 1000 versus 9.17 of 1000, (pv0.03)), but no difference in the total
incidence of pneumothorax. Only 87 (27%) of responders had performed transbronchial
needle aspiration sampling over the previous 12 months.
The preparation and practice of flexible bronchoscopy varies greatly for each

physician. Use of radiographical screening for performing transbronchial lung biopsy
was associated with a lower likelihood of pneumothorax requiring chest tube drainage.
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It is now w30 yrs since IKEDA [1] introduced the
technique of flexible fibreoptic bronchoscopy, and this
procedure has been established throughout the UK for
w20 yrs. Despite this, bronchoscopic practice in UK
hospitals is not standardized. National guidelines on
flexible bronchoscopy concentrate predominantly on
safety aspects of the procedure, rather than practical
aspects of the technique [2]. In view of this, the authors
undertook a national survey of flexible bronchoscopy
which focused primarily on physicians9 preferences for
patient preparation, monitoring during the procedure,
drug therapy and tissue sampling methods. Informa-
tion concerning physicians9 experiences of complica-
tions and of performing therapeutic procedures with
the flexible bronchoscope was also sought. The aims
of the study were to assess the extent of variation
in physicians9 common practice, to compare activity
with evidence-based data, and to assess the degree of
adherence to accepted standards of practice.

Method

Consultant physicians in adult respiratory medicine
in the UK were identified by the national directory of
the British Thoracic Society. A structured question-
naire was sent by post to the hospital addresses of all

doctors listed, although it was anticipated that not
all physicians contacted performed bronchoscopy.
The questionnaire dealt with several areas of practice,
including: 1) patient preparation and investigations
prior to bronchoscopy, duration of fasting prior to
bronchoscopy and patient consent; 2) drug adminis-
tration for bronchoscopy, including methods of seda-
tion, topical anaesthesia, and prophylactic antibiotic
therapy; 3) patient monitoring during the proce-
dure; 4) endoscopist clothing/protection; 5) sampling
methods via the bronchoscope; 6) experience of
therapeutic procedures performed via the broncho-
scope; 7) experience of complications/death.

Responders were asked to provide detailed comment
on all areas covered. To encourage a high response rate,
replies were anonymous and nontraceable. Neither
second questionnaires nor reminders were sent. Data
were obtained only from physicians9 practicing in state-
funded hospitals; thus there was no financial incentive
to perform bronchoscopy. Comparisons were made
using Fisher9s exact test, where appropriate.

Results

A total of 547 questionnaires were sent to con-
sultant respiratory physicians. Three-hundred and

Eur Respir J 2002; 19: 458–463
DOI: 10.1183/09031936.02.00103702
Printed in UK – all rights reserved

Copyright #ERS Journals Ltd 2002
European Respiratory Journal

ISSN 0903-1936



twenty-eight were returned, of which 27 were incom-
pletely answered. A further 15 physicians replied,
but did not perform bronchoscopy; thus an overall
response rate of 62.7% was attained. Over the
12-month period prior to answering the question-
naire, approximately 60,100 bronchoscopic examina-
tions had been performed or supervised by the 328
responders (median 175 procedures?physician-1?yr-1

(range: 5–1000)) (table 1).

Patient preparation

A total 8.4% of physicians routinely fasted patients
forw8 h before bronchoscopy, 77.3% fasted patients
for between 4–8 h and 14.3% forv4 h. In the latter
group of 46 physicians, 41 used sedation for broncho-
scopy. Informed patient consent was obtained by
either a middle or consultant grade physician in 66%
of replies, by a junior doctor in 31%, and by nursing
staff in 2%.

Spirometry was arranged by two-thirds of physi-
cians prior to bronchoscopy. Two physicians routinely
obtained baseline arterial blood gases (ABG), and
a further 206 of 326 (63%) physicians obtained
ABG before bronchoscopy if poor oxygenation was
suggested by clinical status, low oxygenation as
measured by pulse oximeter, or poor spirometric
performance.

Prior to bronchoscopy without transbronchial
biopsy (TBB), a full blood count (FBC) was requested
routinely by 57% of physicians, blood urea and
electrolytes by 43%, and clotting function by 18%.
Before bronchoscopy with TBB, 91% of responders
requested FBC, 88% requested tests of clotting
function, 10% had blood grouped and saved and
73% obtained spirometry or ABG.

Drug therapy for bronchoscopy

Sedation regimes are shown in table 2. All but one
physician who used opioid or benzodiazepine reported
having ready access to the appropriate pharmacolo-
gical antagonist in the bronchoscopy room. Several
physicians commented that they administered seda-
tion as they felt it improved tolerance of the proce-
dure, whilst others gave sedation only to patients who
were particularly anxious. Topical lidocaine was the
most commonly used local anaesthesic. A total of
193 of the 280 endoscopists who passed the broncho-
scope via the nose, applied lidocaine gel intranasally,
62 physicians used lidocaine spray, and five used

topical cocaine as the main form of nasal anaesthesia.
Twenty physicians reported no preferred method of
anaesthesia.

Forty-eight (15%) responders routinely adminis-
tered local anaesthetic by transtracheal injection
(lidocaine in 32 cases, cocaine in 16). Eighteen phy-
sicians prescribed lidocaine via nebulizer. Lidocaine
was given in a "spray as you go" fashion to the vocal
cords and beyond via the bronchoscope by 266 (81%)
of responders. Physicians were asked to quantify the
usual total amount of lidocaine administered during
bronchoscopy and this was stated in 270 replies.
Assuming doses of lidocaine gel and spray of 100 mg
and 60 mg, respectively were applied to the upper
airway, the median total dose was 380 mg (range:
80–960). It was estimated that a total dose of lidocaine
in excess of 5 mg?kg body weight-1 was given by 53%
of physicians.

Ninety-four (29%) endoscopists gave an anti-
muscarinic agent. One-hundred and ninety-three
(60.5%) physicians prescribed antibiotic prophylaxis to
patients undergoing bronchoscopy who had known
heart-valve defects. A further 13% administered anti-
biotics only to patients deemed at high risk of develop-
ing endocarditis (previous endocarditis or mechanical
heart valves).

Monitoring and support during bronchoscopy

Patient monitoring and support during the proce-
dure are outlined in table 3. Seven responders who
routinely gave intravenous sedation did not maintain
venous access during bronchoscopy. Blood pressure
was taken by most responders prior to bronchoscopy,
rather than during the procedure. The numbers of
trained assistants present during bronchoscopy varied
between one and six, with 19 physicians reporting
routine attendance of a single assistant only.

Table 1. – Number of flexible bronchoscopic examinations
performed by responding physicians over a previous
12-month period

Bronchoscopies?yr-1 n Physicians n (%)

v100 38 (12)
100–199 133 (42)
200–299 107 (34)
w299 37 (12)

Table 2. – Physicians9 preferred sedation regimen for
flexible bronchoscopy

Sedation regime Physicians

Benzodiazepine alone 207 (63)
Opioid alone 45 (14)
Benzodiazepine and Opioid 38 (12)
Other 3 (1)
No sedation 34 (10)

Data are presented as n (%).

Table 3. – Frequency of use of monitoring and support
during bronchoscopy

Always Sometimes Never

Pulse oximeter 99 1 0
ECG monitor 22 24 54
Supplemental oxygen 66 34 0
Venous cannula 87 8 5
BP 10 8 82

Data are presented as %. ECG: electrocardiogram; BP:
blood pressure.
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Endoscopist clothing and protection

Details of protective equipment worn by physicians
are shown in table 4. Only 29 (9%) responders wore
all four items (gloves, gown, eye protection and face
mask) routinely for all procedures, and 204 (63%)
wore all items whilst bronchoscoping patients felt to
be high risk for transmission of infective agents.

Sampling techniques

Physicians were asked about their preferences for
bronchoscopic sampling methods for patients with
suspected bronchial carcinoma and mass lesion as
seen on the chest radiograph. Separate answers were
obtained for three possible types of bronchoscopic
appearance: normal (N), visible occluding tumour
(VOT), and mucosal swelling/irregularity (MSI). The
frequency of the physicians9 usual sampling regimes
using endobronchial biopsy, brush biopsy and bron-
chial washings for histocytological analysis when
presented with the three appearances is shown in
table 5. In addition to these samples, transbronchial
needle aspiration (TBNA) was occasionally performed
by 10, 3 and 9% of physicians when obtaining samples
with appearances N, VOT and MSI, respectively.

Information concerning physicians9 experience of
TBB was obtained. Of 308 responders, 109 (35%)
routinely used fluoroscopic guidance when performing
TBB. One-hundred and seventy-five physicians (57%)
never used fluoroscopy for TBB, whilst 24 (8%)
reported its occasional use. The number of TBBs
performed by physicians over the previous 12 months

varied greatly (0–250 (median 8.0)). When comparing
physicians who always used fluoroscopic guidance
for TBB with those who never used it, no difference
was noted in the reported total frequency of pneumo-
thorax in the previous 12 months (8.57 of 1,000
versus 11.46 of 1,000, respectively), although there
was a significant difference in the reported rate of
pneumothorax requiring tube drainage (2.68 of 1,000
with fluoroscopy versus 9.17 of 1,000 without fluoros-
copy; pv0.03). A plain chest radiograph post-TBB
was requested by a higher proportion of those
who used fluoroscopy than those who did not, (92%
versus 81%, respectively). Forty-six (15%) physicians
routinely admitted patients overnight after performing
TBB.

Experience of TBNA in the previous 12 months was
limited to 85 (27%) physicians, with a total of 452
procedures having been performed. Only six physi-
cians used radiographical guidance when performing
TBNA. There was one reported pneumothorax and
no episodes of significant haemorrhage. Several phy-
sicians commented on experience of poor diagnostic
yield from TBNA.

Therapeutic procedures performed via the
bronchoscope

Forty-eight (15%) physicians had performed endo-
bronchial stenting via the flexible bronchoscope in the
previous 12 months, with a total of 166 procedures
being undertaken. An early complication rate of 6.6%
was reported from this procedure. Thirty-six physi-
cians reported recent experience of other specialist
procedures via the flexible bronchoscope, including
brachytherapy (18 physicians), laser therapy (16),
phototherapy (five), balloon dilatation (three), dia-
thermy (three), fluorescence bronchoscopy (two) and
electrocoagulation (one).

Mortality from bronchoscopy

A total of 27 deaths were reported (mortality
0.045%). Of these, 11 patients had advanced bronchial
malignancy. A further three patients died from car-
diac disease, and, two succumbed to pre-existing
pulmonary sepsis. No details were given concerning
seven further deaths. No deaths attributable to TBB
were reported. There was no apparent association
between deaths from bronchoscopy and any specific
sedation regime, number of bronchoscopies per-
formed per physician, or topical anaesthetic dose.
Use of sedation was not associated with greater
mortality than bronchoscopy without sedation.

Discussion

These findings confirm that the practice of flexible
bronchoscopy varies greatly. This is likely to result
from a combination of individual familiarity with
learned techniques, and the presence of conflicting
data regarding many aspects of bronchoscopic pro-
cedure. However, when areas of management for

Table 4. – Frequency of use of protective clothing when
bronchoscoping patients at high risk and low risk for
transmission of infectious disease

Gloves Gown Eye
protection

Facial
mask

Low risk 98 62 16 25
High risk 100 91 73 90

Data are presented as %.

Table 5. – Physicians9 usual policy of histocytological
sampling via the bronchoscope from patients with a
radiographical mass lesion

Sampling regime Bronchoscopic appearances

Normal Visible
tumour

Irregular/narrow
mucosa

BI alone 0 6.4 2.5
BI and W alone 3.7 18.4 7.7
BI and BR alone 0 15.1 10.5
BI, W and BR 11.7 59.8 78.7
W alone 26.5 0 0
BR alone 3.1 0 0
BR and W alone 50.9 0.3 0.6
No samples 4.1 0 0

Data are presented as %. BI: biopsy; W: wash; BR: brush.
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which standards of care are already established were
examined, considerable variation was noted also.

Patient consent was obtained by a junior doctor in
almost one-third of responses. It is likely that a
proportion of these doctors did not discuss intricate
details/possible complications of bronchoscopy, due
to lack of familiarity with the technique. A recent
review of litigation cases arising from gastrointestinal
endoscopy in the UK revealed more than one-third
of claims related to poor patient explanation when
obtaining consent [3]. The authors believe that
consent to bronchoscopy should only be obtained by
personnel familiar with the procedure and its possible
complications.

The authors were surprised by the number of
physicians who fasted patients forv4 h before bron-
choscopy. When administering sedation and topical
anaesthetic agents, it is probably prudent to fast
patients for at least 4 h. Prior assessment of blood-
clotting function has been shown to be poorly
predictive of haemorrhage in patients without risk
factors for bleeding, who undergo bronchoscopy
without TBB. The current finding that 18% of UK
physicians routinely check blood clotting before
bronchoscopy in such patients was much lower than
the 44% of physicians in a recent North American
survey who did likewise [4]. Assessment of spirometric
performance is unlikely to influence bronchoscopy,
provided continuous assessment of oxygen saturation
is made. Although almost all physicians now monitor
oxygen saturation routinely during flexible broncho-
scopy, the proportion requesting prior pulmonary
function testing is unchanged from a previous British
survey in 1983 [5].

There has been debate concerning the need for
sedation in flexible bronchoscopy. Sedation has been
implicated as the cause of up to 50% of major com-
plications resulting from bronchoscopy [6]. HATTON

et al. [7], in a double-blind trial, showed no improve-
ment in patient comfort when comparing midazolam
70 mg?kg-1 versus placebo. However, other studies
have not confirmed these findings. PUTINATI et al. [8]
showed significant improvement in patient tolerance
when intravenous diazepam was given. This study also
demonstrated a significant reduction in the number
of abandoned procedures due to patient intolerance
when sedation was given. The need for sedation is
likely to vary among patients, and may be affected
by the extent of explanation and reassurance given
by medical staff. The finding that 7.3% of physicians
performed bronchoscopy without sedation is similar
to the 4% of physicians who did likewise in a recent
American study [4]. The fact that most physicians
administered sedation suggests that it is generally
felt that this practice is relatively safe. The combined
use of opioid with benzodiazopine, however, can be
questioned as this has not been shown to improve
patient tolerance compared to either agent alone and
may increase the risk of cardiorespiratory depression
[9, 10].

Most endoscopists used lidocaine for topical
anaesthesia. Only a minority favoured intranasal
lidocaine spray, which produces greater patient
discomfort than lidocaine gel [11]. Lidocaine was

administered via nebulizer by a small number of
physicians. Despite high patient acceptability for
this method [12], it may induce bronchospasm in
susceptible patients [13]. A large number of physicians
reported use of total lidocaine doses in excess
of previously recommended amounts (5 mg?kg-1).
Despite this, there were no reported cases of com-
plications that could be directly attributed to lidocaine
toxicity. Earlier studies have shown that doses of
lidocaine well in excess of 5 mg?kg-1 for bronchoscopy
are tolerated by patients and rarely produce toxic
blood levels [11, 14]. However, in a report of 48,000
bronchoscopies by SURATT et al. [15], there were six
documented cases of convulsion, which were felt to
be due to topical anaesthetic toxicity, although drug
doses were not stated.

Use of antimuscarinics (29%) prior to broncho-
scopy was less common than in a previous British
study (87%) [5], but contrasts with a recent North
American survey, which showed that more than two-
thirds of physicians still prescribed these agents [4].
There is no convincing evidence that antimuscarinic
drugs provide any benefit to bronchoscopy.

Administration of antibiotic prophylaxis against
endocarditis was common. Although endocarditis
after bronchoscopy has been described [16], it would
appear rare. Bronchoscopy is, however, a recognized
cause of bacteraemia, and in view of this, antibiotic
prophylaxis is probably justified.

Patient monitoring throughout the procedure was
generally in accordance with established recommen-
dations [2]. However, elecrocardiogram (ECG) moni-
toring was never undertaken by more than one-half
of responders, which contrasts sharply with North
American practice, where 85% of physicians routinely
monitor the ECG during bronchoscopy [4]. Conti-
nuous ECG monitoring is recommended, as myo-
cardial ischaemia during the procedure is common,
particularly in the elderly [17].

Hypoxaemia during bronchoscopy results from a
combination of sedation, topical anaesthesia, and
mechanical obstruction from the endoscope. Supple-
mental oxygen can avoid hypoxaemia in most cases
[l8], and its routine use seems logical.

Low levels of clinical staffing during bronchoscopy
(single assistant in 5% responses) may prove inade-
quate in the event of an emergency, and the authors
feel that at least two trained assistants should be
present to aid specimen handling and ensure ade-
quate patient monitoring throughout the procedure.
Reported wearing of gloves during bronchoscopy was
high, but routine use of other protective clothing as
previously recommended [2], was low.

Differences in the sampling methods performed
were noted, particularly when the bronchoscopic
appearances were normal or showed VOT. When
sampling from VOTs any additional yield from cyto-
logical samples will depend partly on the number
of endobronchial biopsies taken. As a cost-effective
means of diagnosis, some authors recommend
obtaining cytological samples when occluding
tumour is seen, but analysing them only if the
biopsy sample is nondiagnostic. Use of cytological
samples in the diagnosis of malignancy when
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bronchoscopic appearances are normal or show only
airway oedema/compression, provide a greater input
to the overall diagnostic yield. Cytology alone
provided the only means of diagnosis via the
bronchoscope in 34.2% and 34.5% of bronchoscopi-
cally nonvisible tumours in two series [19, 20], with
washings and brushing giving complementary yields.
Furthermore, the yield from wash and brush cytology
specimens appears even greater when fluoroscopic
guidance is used [21, 22].

Only a small number of physicians performed
bronchial biopsies (blindly or with fluoroscopic
guidance) in patients with a pulmonary mass lesion
and normal bronchoscopic appearances. This is
perhaps surprising since diagnostic rates of f69%
for malignant lesions have been reported with biopsy
under radiographical screening, in such patients
[23, 24].

Controversy exists over the need for fluoroscopic
guidance when performing TBB. The safety of
TBB without fluoroscopy has been documented [25].
However, SIMPSON et al. [5] found a significant
reduction in the reported incidence of all pneumo-
thorax when TBB was performed with fluoroscopy,
compared to TBB without fluoroscopy. The current
study showed a significant reduction only in the
frequency of pneumothorax requiring drain insertion,
following TBB when fluoroscopy was used.

Reported use of TBNA was low. This may have
been due partly to the cost of disposable needles, but
is also likely to be attributable to previous experience
of a low yield, as well as a lack of familiarity and
training with the technique. Low rates of utilization
of TBNA have been reported previously in North
America [4, 26]. This is despite a number of series
highlighting the sensitivity and safety of TBNA via
the flexible bronchoscope in diagnosing and staging
central and peripheral lung tumours, with and without
radiographical control. Furthermore, HAPONIK et al.
[27] reported a significantly increased yield from
TBNA after endoscopists underwent a period of
training in the technique, combined with improved
preparation of cytology samples.

A small number of large airway stent insertions and
other specialist procedures were reported. This is
likely to be due to the low number of physicians
regularly performing these therapeutic interventions,
some of whom may not have replied. Nonetheless, the
finding that 15% of physicians had recent experience
of airway stenting via the flexible bronchoscope is
higher than the corresponding figure from a recent
survey of North American chest physicians where
only 4.6% were found to stent patients [4]. Although
the current questionnaire did not ask the type of stent
inserted by physicians, in the UK uncovered stents
appear to be used in greater numbers than covered
stents, a practice which is unusual in Europe (Personal
communication, Boston Scientific). Complication
rates reported from airway stents were similar to
those reported previously [28].

The mortality rate reported from bronchoscopy of
0.045% was similar to that of a previous British survey
(0.04%) [5], but somewhat higher than other multi-
centre studies (0.01–0.02%) [6, 15].

Problems inherent with surveys of this nature
include dependance on physicians9 reported answers,
which may have relied on memory alone. Further-
more, in view of the anonymous nature of the
questionnaire, replies could not be verified and some
physicians may also have been reluctant to provide
full information. The completed response rate of 60%
compares favourably with previous bronchoscopy
survey returns of 31% [15] and 53% [5]. Furthermore,
as it is likely that many nonresponders did not
perform bronchoscopy, the authors feel that this
work represents a reasonable assessment of current
bronchoscopic practice in the UK.

Despite the diversity apparent in this study,
bronchoscopy appears in the main, to be a safe
procedure. Further prospective studies are required to
establish optimal anaesthetic and sedation regimes,
and to evaluate the most efficient and cost-effective
combinations of sampling procedures for broncho-
scopic investigation of patients with suspected lung
tumours.
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