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ABSTRACT: The results of a questionnaire survey, of the current preparation for and
practice of diagnostic bronchoscopy in England and Wales, are reported in this paper.
The British Thoracic Society (BTS) has recently published guidelines on bronchoscopy
and these provide a consensus statement on the current evidence base. There is no
specific guidance on drugs or techniques, although it is recommended that all patients
should be offered sedation, except where there are contraindications.

In the present survey, there was a response rate of 76% (344 responses to 452
questionnaires) and the median number of bronchoscopies performed per session was 5
(interquartile range 4–6). Most operators use lignocaine gel to the nose (65%), spray to
the throat (70%), followed by the "spray as you go" method (84%), recommended by the
BTS. Atropine is routinely used by 13% contrary to the guidelines and despite concerns
about its side-effects. Most operators use sedation with midazolam (85%) or a wide
variety of combinations of sedative, analgesic, and anaesthetic agents (27%), and 27%
perform unsedated bronchoscopies, with only 0.1% routinely performing unsedated
bronchoscopies. A total 251 (77%) responders stated they assessed adequacy of
sedation, with most using patient observation alone (149 (46%)). Only three operators
assessed sedation using a formal sedation score. Thus, most centres routinely perform
sedated bronchoscopies and the systematic level of monitoring is poor.

The current controversies about sedation and safe sedation practice are discussed.
There is a need for more evidence to allow more specific guidance to be produced in this
difficult area.
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The bronchoscopic technique is not standardised and the
ideal preparation for diagnostic bronchoscopy is not known.
The current British Thoracic Society (BTS) guidelines [1]
provide a consensus statement on the current evidence base
without specific guidance on drugs or techniques and with-
out defining methods of sedation. The guidelines recom-
mend offering sedation to all undergoing diagnostic flexible
fibreoptic bronchoscopy, except where there are contra-
indications [1]. The aim is to achieve good patient tolerance,
comfort and cooperation whilst reducing complications. The
issues of sedation are controversial. If a centre has exper-
ience of performing unsedated diagnostic flexible fibreoptic
bronchoscopy, it is reported that patient cooperation is not
improved with sedation [2]. Furthermore there is worrying
evidence that insufficient monitoring of sedated patients
occurs, potentially placing patients at risk [3]. One-half of
deaths reported are related to sedation [4]. It is unclear what
constitutes optimum sedation. A Report by an Intercolle-
giate Working Party suggests safety measures for sedation
undertaken by an operator who is not anaesthetics-trained
(table 1) [5]. As bronchoscopy may be performed safely
without sedation, when it is used there is emphasis on its safe
administration.

In this survey, the authors aimed to obtain a "snap shot"
view of the current national flexible fibreoptic practice for
bronchoscopy in adults and the sedation, analgesia and
anaesthesia used therein.

Methods

Questionnaires were faxed to respiratory consultants listed
in the BTS directory [6] after a telephone call to the depart-
ment secretary. A follow-up call was made 2–4 weeks after the
fax. The questionnaire contained mainly tick-box questions
on a single side of A4 paper that would take individual a few
minutes to complete. Questions focused on the patient popu-
lation covered, numbers of consultants and bronchoscopies
undertaken, the types of topical anaesthetic used for the nose,
throat, vocal cords and bronchi, and sedative or anaesthetic
use. Finally, the operator was asked to describe how they
monitored the effects of sedation if this was used.

Each respondent had their date of appointment to their
consultant physician post checked in the BTS directory and
the length of time in the post used as a surrogate for length of
experience.

Descriptive statistics and Chi-squared tests comparing
two groups of operators (divided by their experience) were
performed.

Results

Four-hundred and fifty-two questionnaires were faxed to
consultants at 234 hospitals and 344 responses were received
(response rate 76%). The median number of consultants per
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hospital unit was three (range 1–20). The median population
served per consultant was 116,667 people with an interquar-
tile (IQR) range of 90,000–150,000 people. The median
number of bronchoscopies performed per session was five
(IQR 4–6). The reported numbers using topical anaesthetics
to the nose and throat are shown in table 2. The reported
numbers using topical anaesthetics to the vocal cords and
bronchi are shown in table 3.

Topical anaesthetic

The majority of respondents used lignocaine spray to the
throat with gel to the nose and some also used an additional
spray to the nose. Four per cent lignocaine was most com-
monly used for vocal-cord anaesthesia and 2% lignocaine for
the bronchi. From the responses received, 16% did not report

giving 2–4% lignocaine to the bronchi. A few operators
omitted nasal anaesthesia as they passed the bronchoscope
orally.

Atropine

Sixty-one of 306 consultants that replied used atropine.
Only 41 used this routinely, with the other operators using it
in patients with asthma (n=5), bradycardias (n=5), history of
vasovagal episode (n=1), for unspecified reasons (n=5) and
when excess secretions were present (n=4). One operator
routinely used glycopyrrolate.

Sedation

Most performed bronchoscopies using sedation with mida-
zolam (table 4). Overall, 93 (27%) performed unsedated bron-
choscopies, with the majority of operators resorting to this
because of respiratory failure and/or other factors, such as
patient age, frailty and comorbidity. A significant minority
(n=29 or 8.4%) stated that they discussed the options of
sedation with the patient. Of these, 28 stated that they used
sedation routinely. Of the 18 who routinely performed unse-
dated bronchoscopy, only one stated that they offered the
patient an option on sedation; they reported that more than
one-half the patients opted not to have sedation.

Where a combination of sedatives and systemic analgesics
was used, the commonest combination was midazolam plus
the addition of alfentanil/fentanyl (n=48), with the opioid
added, in some cases, when the operator was concerned about
cough (n=4) and midazolam when the operator was concerned
about patient anxiety (n=14). The combinations of systemic
medications used to achieve sedation and/or anxiolysis are
shown in table 5.

When sedation was employed, only three operators used
formal sedation scores. Of the 326 who routinely sedate, 251
(77%) indicated how they assessed adequacy of sedation. One-
hundred and forty-nine (46%) operators used patient obser-
vation alone, 46 (14%) used measurement of vital signs alone
and 56 (17%) used a combination of patient observation
and measurement. Table 6 shows the number of respondents
using observations and measurements described in free-text
(consultants were asked open-ended questions and were free
to put their own comments and interpretation of the question
down in writing and no word limit was set).

It is clear from the operators9 comments that the level of
sedation aimed for varies greatly from achieving amnesia, to
anxiolysis, and to inducing sleep. In addition, the methods
used to achieve the different aims were highly variable, with
some operators titrating doses and others using a fixed pre-
determined dose that they felt produced adequate sedation
in all. Some examples of the free-text descriptions of how
operators assess levels of sedation are shown in table 7.

Sedation and operator experience

There is no link between the number of bronchoscopies
performed per session and the operators9 willingness to use
unsedated bronchoscopy.

Table 2. – Use of topical anaesthetic to the nose and throat

Topical agent used Number (%) using topical agent

Topical cocaine 4 (1)
Lignocaine

Spray to nose 148 (43)
Gel to nose 225 (65)
Spray to throat 242 (70)
Nebulised 25 (7)

Amethocaine Lozenges 6 (2)

Table 3. – Use of topical anaesthetic to the vocal cords and
bronchi

Topical agent used Number (%) using topical agent

Lignocaine
Trans-crycoid 49 (14)
4% to cords 185 (54)
2% to cords 127 (37)
4% to bronchi 44 (13)
2% to bronchi 245 (71)

Table 4. – Sedation practices

Routine Often Sometimes Rarely Respiratory failure Total n

None 18 1 7 6 61 93
Midazolam 269 5 8 11 0 293
Other sedatives 77 1 6 9 0 93

Table 1. – Intercollegiate Working Party: safe sedation
guidelines

Verbal contact should be maintained at all times (i.e. "conscious
sedation")

When the intravenous route is used, intravenous access should be
present at all times

Avoid polypharmacy
When using an opioid/sedative combination the opioid should be

administered first
There should be a defined and trained person who records

monitoring
Oxygen and devices to deliver it should be available
Patient trolleys should be equipped to tip the head down
Resuscitation equipment should be available
There should be defined methods of sedation
The operator should have received training in sedation
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There is no relationship between operator experience and
topical anaesthetic use. Respondents appointed to their post
within the last 10–15 yrs, corresponding to a period when
fibreoptic bronchoscopy training became routine, are more
likely (although not statistically so) to perform unsedated
bronchoscopy than those appointed earlier.

Midazolam is by far the commonest sedative used. Operators
using other forms of sedation and atropine are more likely to
have been appointed to their post for w10 yrs (p=0.001 and
p=0.006, respectively, with Chi-squared testing).

Discussion

This survey was undertaken to determine the current
preparation for bronchoscopy in England and Wales in the
light of recent BTS guidelines [1]. A high level of variability in
current bronchoscopy practices was shown [7–9], confirming
previous reports. The response rate of 76% achieved by the
present study compares favourably to previous reports of 53%
and 60% [8, 9].

For topical anaesthesia to the upper airways, the BTS
guidelines suggest an optimum combination of lignocaine gel
to the nose followed by the "spray as you go" method using
aerosolised lignocaine. These methods were used in 65 and
70% of cases, respectively. In a small number of cases (43%),
lignocaine spray to the nose was used in addition to gel. The
guidelines are based on reported patient preference for nasal
gel rather than nasal spray. One study suggests patients find
the transcricoid route more pleasant than the "spray as you
go" method and, as a result, less lignocaine is required [1],
thereby reducing the likelihood of exceeding the recom-
mended dose, which has been shown to be a common occur-
rence [8, 9]. The present results for topical anaesthesia are
similar to those of other reports [7–9].

The BTS does not advise the routine use of atropine
because of side-effects (bradycardia, tachycardia, palpitations,
arrythmias, loss of pupillary accommodation, photophobia,
dry mouth, flushing, confusion in the elderly, nausea, vomit-
ing and giddiness). However, no advice is given on when its
use might be justified. Nevertheless, atropine continues to be
used by 20% and 13% use atropine routinely. These figures
compare favourably with a previous survey, in which 68.6%
of units were using atropine [3], and are comparable to
more recent studies [7–9]. In this survey, 81% (279) routinely
sedated patients for bronchoscopies with benzodiazepines and
a further 19% (67) used a variety of preparations (table 5).

There are several studies indicating improved patient
tolerance with benzodiazepines. However, these studies
used high doses of midazolam or aimed to achieve levels of
sedation that were deeper than the recommended "conscious
sedation" and should therefore warrant anaesthetic presence
[5]. WILLIAMS et al. [10] sedated 123 patients to "light sleep",
with doses of midazolam ranging from 5–42.5 mg and con-
tinuous supplemental oxygen of 3 L?min-1. Two patients
had prolonged desaturation requiring flumazenil and 16

Table 5. – Summary of other sedative practices

Anxiolytics alone
Diazepam 7
Lorazepam (HIV patients) 1
Temazepam 2

Opioids alone
Fentanyl 8
Morphine 3
Papaveretum 2
Morphine 1
Pethidine i.m. 1

Anxiolytic/opioid combinations
Midazolam with

Fentanyl/alfentanil 48
Papaveretum 6
Morphine 1

Diazepam with
Morphine 2
Papaveretum 1
Fentanyl 1

Two anxiolytics
Midazolam with

Diazepam 2
Temazepam 1

Two opioids
Alfentanyl with papaveretum 1

Anxiolytic/antiemetic
Midazolam with droperidol 1

Opioid/antiemetic
Papaveretum with prochlorperazine 1

Anxiolytic/opioid/antiemetic
Midazolam with prochlorperazine 1
Diamorphine with prochlorperazine 1

Anaesthetic/anxiolytic
given and monitored by anaesthetist

Propofol with midazolam 2

Data are presented as number of operators. HIV: human immuno-
deficiency virus; i.m.: intramuscular.

Table 6. – Assessment of sedation

Operator n

Measurements
Oxygen saturations 98
Cardiac frequency 21
Blood pressure 4
Respiratory rate 27
Vital signs 1

Patient observation
Patient response 57
Verbal response 27
Eyelid flutter 16
Clinical acumen/experience 60
Tolerance/comfort/compliance 45
Conscious level/rousable/drowsiness 50
Cough 2
AVPU score 1

AVPU score: awake, response to verbal command and pain,
unresponsive. The numbers of operators making measurements and
observations are shown. These numbers are not mutually exclusive.
Thus, an individual operator uses a unique combination of individual
measurements and observations to assess sedation.

Table 7. – Operators9 assessment of adequacy of sedation

Monitoring of patient observations is adequate as patients are so
lightly sedated no judgement on sedation is required

We are more interested in the level of oxygen saturations than the
level of sleepiness

Aim for amnesia not sedation
Watch patients9 response to topical lignocaine/bronchoscopy

insertion/verbal commands after sedation is given
Induce relaxation without sleep
Titrate to drowsiness and slurred speech
If anxious, may sedate to sleepy rather than wakeful state
Ensure patient awake enough to talk and respond but sleepy

enough to allow me to get on with it
Assess for alertness at the end of the procedure
Ask the patient if they are happy with the level of sedation prior

to starting the procedure
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had transient desaturations that were severe enough for 13
patients to require flumazenil because of lack of monitoring
facilities. Six patients required admission and one required
intubation. Patients had a recovery stay of 2.5 h [10]. In a
later study, WILLIAMS and BOWIE [11] analysed data over
2 yrs, using the same sedation technique. Twenty-eight of
274 patients (10%) required flumazenil and there were 11
admissions (4%). The authors concluded that high patient
acceptability correlated with amnesia. MAGUIRE et al. [12]
used diazepam to produce an unresponsive drowsiness, which
is deeper than the recommended "conscious sedation", and
showed improved patient tolerance over the first 24 h but a
prolonged recovery period. PUTINATI et al. [4] sedated to The
Mental Alertness and Drowsiness Index 3 (Drowsy) and
showed better tolerance to bronchoscopy with few adverse
effects when patients were questioned 3 h after the procedure,
at a time when amnesia is likely to occur.

Some groups have suggested that unsedated broncho-
scopies are as tolerable for the patient without the risk of
sedation. HATTON et al. [13] questioned the use of routine
sedation in bronchoscopy when they failed to demonstrate a
difference in patient tolerance with either opioid or anxiolytic.
However, their study was criticised [14] as they did not record
sedation level ("light sedation"). MALTIAS et al. [2] performed
a double-blind placebo-controlled trial in 100 patients in a
centre that normally performs unsedated bronchoscopy and
could not demonstrate improved patient tolerance, comfort
and cooperation with lorazepam. They demonstrated an
amnesic effect, which was greatest at 24 h, and this was asso-
ciated with reported improved tolerability.

The present survey shows that there are wide variations
in the level of sedation aimed for (table 7) and the level of
sedation achieved in some cases would warrant anaesthetic
cover [5]. There is also variation in the types of agents used,
confirming other reports [7–9], and how they are adminis-
tered. Despite the enormously different preparations used,
there does appear to be a shift from using opiates by
operators appointedw10 yrs ago to using midazolam in those
more recently appointed. This appears to be borne out by
previous studies, in which, in 1986, 78% of operators used
opiates alone and in 2001, 63% used midazolam alone [7, 9].

Monitoring was also highly variable, confirming previous
reports [3, 8, 9]. In 205 (63%) cases, patient observation by
the operator or assistant was performed. However, patient
observation included several aspects of their clinical state
(table 6) and did not always include the "verbal contact"
recommended by the recent safe sedation guidelines [5]. This
is a cause for concern, particularly as it has been recently
shown that some patients are not fasted for the recommended
period [9] and the use of two or more agents, such as
benzodiazepines and opioids, by some operators, increases
the risk of cardiorespiratory depression. There is currently no
routine monitoring of complications.

Overall, the present survey has shown that the majority of
bronchoscopists use topical nasal gel and lignocaine. There
are wide variations in bronchoscopy preparations from
unsedated to a combination of sedatives, opioids and anti-
emetics used. Most centres routinely perform sedated broncho-
scopies and the level of monitoring is poor. The ideal sedative
regime is not known. If high doses of sedation are used, this
poses a risk to patient safety with high complication rates
[4, 10–12], although sedation may not affect mortality [9].
If low doses of sedation are used, there is no improve-
ment in patient tolerance compared to unsedated patients.
In centres that routinely practice unsedated bronchoscopies,
there is no difference in patient tolerance, but amnesia is
achieved with sedation [2]. Unsedated bronchoscopies may
avoid complications, reduce the time patients spend in
hospital, and enable the results to be discussed immediately

with the patient. Reports suggest that improved explanation
to include the sensations patients might experience [15] and
improved topical anaesthesia and analgesia [16] can reduce
fear and pain [17].

Some units routinely perform unsedated bronchoscopy.
Anecdotally, patients tolerate the procedure well with mini-
mal increases in cardiac frequency and many watch the
procedure live on video. If they tolerate the procedure well, is
there a justification for routinely inducing amnesia? There is a
need for better evidence on best practice and clear imple-
mentable guidelines.
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