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ABSTRACT
Background: The difference in patient comfort with conscious sedation versus general anaesthesia for
bronchoscopy has not been adequately assessed in a randomised trial. This study aimed to assess if patient
comfort during bronchoscopy with conscious sedation is noninferior to general anaesthesia.
Methods: 96 subjects were randomised to receive conscious sedation or general anaesthesia for bronchoscopy.
The primary outcome was subject comfort. Secondary outcomes included willingness to undergo a repeat
procedure if necessary and level of sedation assessed clinically and by bispectral index (BIS) monitoring.
Results: There was no significant difference between subject comfort scores (difference −0.01, 95% CI
−0.63–0.61 on a 10-point scale; p=0.97) or willingness to undergo a repeat procedure (97.7% versus 91.8%,
95% CI −4.8–15.5%; p=0.37). Deeper levels of sedation in the general anaesthesia cohort was confirmed with
both clinical and BIS monitoring. There was no significant difference in diagnostic accuracy (conscious
sedation 93.9%, 95% CI 80.4–98.3% versus general anaesthesia 86.5%, 95% CI 72.0–94.1%; p=0.43). There
were more complications (29.6%, 95% CI 18.2–44.2% versus 6.1%, 95% CI 2.1–16.5%; p<0.01) in the general
anaesthesia group. There was no relationship between high BIS scores and subject discomfort. BIS levels <40
during a procedure were associated with increased complications.
Conclusion: Conscious sedation is not inferior to general anaesthesia in providing patient comfort during
bronchoscopy, despite lighter sedation, and is associated with fewer complications and comparable diagnostic
accuracy. BIS monitoring may have a role in preventing complications associated with deeper sedation.
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Conscious sedation was noninferior to anaesthetist-controlled general anaesthesia for patient
comfort during bronchoscopy in this randomised trial. Deeper sedation with general anaesthesia
did not improve comfort and had increased complications. https://bit.ly/3sCDfEy
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Introduction
Ideal sedation for bronchoscopy should allow optimal patient comfort and not compromise diagnostic
accuracy or increase the risk of complications [1–8]. Conscious sedation offers flexibility by being able to
be administered by a physician, compared with deep sedation and general anaesthesia, which require an
anaesthetist [9]. This may reduce costs. The 2013 British Thoracic Society guidelines for diagnostic
bronchoscopy suggest the desired depth of sedation is usually conscious sedation [7]. However, in current
practice the sedation strategy employed for bronchoscopy varies widely based on local practices and
policy [10–13]. Recent Australian data highlight this variability, with anaesthetists present for 38% of
procedures in the public setting and 81% of those performed privately, as well as significantly differing
anaesthesia strategies [13].

Clinicians’ understanding of patient comfort is crucial to appropriate care of patients. Prior studies have
not assessed comfort as a primary outcome in a randomised prospective study of bronchoscopy, rather
only reporting comfort as a secondary outcome or using a limited binary (distress versus no distress)
assessment [14–16]. In addition, the impressions of patient comfort of other procedural staff, including
bronchoscopy nurses, is important.

Recent papers have shown the diagnostic accuracy of flexible bronchoscopy and endobronchial ultrasound
(EBUS) transbronchial needle aspiration (TBNA) with conscious sedation is noninferior to deep sedation or
general anaesthesia [15–23]. Trials assessing complications with conscious sedation versus general anaesthesia
have conflicting results, and this appears to be due to differing definitions of complications [14–16].

Bispectral index (BIS) monitoring can be used to objectively assess sedation levels during procedures [24].
This involves the conversion of a processed electroencephalogram into a numbered index ranging from
0 to 100, with 100 being fully awake and 40–60 considered appropriate for general anaesthesia in
bronchoscopy [25]. Studies have demonstrated correlation between BIS and the modified Observer’s
Assessment of Alertness and Sedation (mOAA/S) scale, including in endoscopy [26–28]. However, this
relationship has not been consistent, meaning its role is predominantly supplementary at this time
[29–31]. No studies have analysed BIS with differing sedation types at bronchoscopy [25, 32, 33].
Therefore, BIS may have a role in monitoring patient comfort given that amnestic effects of sedation mean
patients may not recall discomfort afterwards.

We conducted a randomised clinical trial aiming to assess for noninferiority in subject comfort during
bronchoscopy with conscious sedation versus general anaesthesia. Secondary end-points were
observer-perceived comfort and sedation scores (by both doctors and nurses), depth of sedation as
recorded by BIS, personnel requirement, complication rates and diagnostic accuracy.

Methods
Subjects and procedure
This randomised prospective trial was conducted within a tertiary hospital from October to December
2013 and from July to December 2014. These dates were used to allow key study personnel to be present.
The study cohort consisted of all patients scheduled for either standard bronchoscopy (with or without
endobronchial or transbronchial sampling), EBUS TBNA or radial-probe EBUS biopsy. All subjects gave
written informed consent prior to participating in the study. Exclusion criteria were those aged <18 years,
pregnant women, those with an artificial airway such as tracheostomy, allergy requiring specific
anaesthesia and those unable to give accurate information regarding their experience (i.e. those lacking
mental capacity). In addition, we excluded those specifically requesting general anaesthesia, those likely to
experience severe cough or where the expected procedure time fell outside the scope of conscious sedation.
Subjects were excluded if they were not available to undergo the procedure on alternative days, i.e. with or
without anaesthetic support. This was the case for subjects who were acutely unwell or were required to
travel significant distances.

All procedures were performed within a standalone bronchoscopy suite with full anaesthetic monitoring
equipment. BIS monitoring bands were applied according to manufacturer’s specification prior to the
procedure for all subjects.

Conscious sedation was performed by two proceduralists with oral bronchoscope insertion via a bite block.
No anaesthetist was present. One of the two bronchoscopy proceduralists was responsible for delivery of
sedation and monitoring cardiorespiratory parameters. Both fentanyl and midazolam were used, titrated
by the proceduralist to effect, up to a maximum of 0.1 mg and 5 mg, respectively. Deep sedation and
general anaesthesia were performed by an anaesthetist using a laryngeal mask airway; choice of anaesthetic
agents was at the discretion of the anaesthetist. While recognising the clear differences between deep
sedation and general anaesthesia, we refer to all anaesthetist-controlled procedures as general anaesthesia.
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Randomisation and blinding
Subjects were randomised prior to any anaesthetic review to either conscious sedation or general
anaesthesia. Allocation was by using sequentially numbered opaque envelopes stratified for the subjects’
comorbidities using the Charlson score. The procedure type was not blinded; however, both procedural
and anaesthetic staff were blinded to the BIS monitoring data during the procedure.

Subject and proceduralist survey
Post-procedural surveys were answered during a phone consultation 24–48 h post-procedure. The survey
assessed tolerability of the procedure on a Likert scale of 1 (tolerable) to 10 (intolerable), as well as subject
willingness to undergo a repeat procedure if necessary, i.e. yes or no (appendix B). In addition, pre-
(collected on the day of procedure, face-to-face) and post-procedure emotional state was assessed in
surveys, to assess for any differences (appendices A and B). The emotional state score was calculated by
subtracting the negative emotion scores (tense, upset and worried) from the positive emotion scores (calm,
relaxed and content). Additionally, both the primary proceduralist and the nurse assistant were asked to
rate their perception of the subject’s comfort on the same Likert and willingness scales, as well as the level
of sedation according to the mOAA/S scale (appendix C). Results of the bronchoscopy were not known to
the subject at the time of follow-up phone call.

Study end-points and statistical analysis
The primary end-point was subject comfort assessed by a 10-point Likert scale. A sample size estimate of
44 was calculated with a 1.5-points noninferiority limit (for a 10-point scale) between sedation methods
for the primary end-point of comfort, assuming an α-level of 0.05 and a 5% dropout rate based on data
from CLARK et al. [34]. Since the post-procedure questionnaire was reported by subjects by phone, it wasn’t
possible to use a visual analogue scale (VAS); therefore, the 10-point Likert was chosen to approximate the
1–100-mm VAS.

The secondary end-points included willingness to undergo a repeat procedure, pre- and post-procedure
subject emotional state, proceduralist and nurse assistant assessment of comfort and sedation, depth of
anaesthesia as measured by BIS, procedure duration, staff number, complications, diagnostic yield and
diagnostic accuracy.

Blinding meant that BIS was not actively monitored to adjust sedation in the procedures. To be included
in the assessment, BIS data for >60% of the procedure was required. Time and percentage of total time
with a BIS level <40, 40–60, 60–80 and >80 were assessed.

Complications recorded were defined in appendix D. Diagnostic yield was assessed for all diagnostic
procedures including diagnostic accuracy for malignancy (defined in appendix D). Subjects were followed
for ⩾1 year to determine final diagnosis. When the bronchoscopy result was not positive for malignancy
and 1 year of follow-up data was unavailable, subjects were excluded from this portion of the analysis.

Quantitative variables are summarised as mean±SD and differences between the treatment groups with 95%
confidence intervals. Comparisons were performed with the t-test, Chi-squared or Fisher’s exact test, as
appropriate, for comparisons of qualitative variables. All tests were two-sided, and a p-value <0.05 was
considered to be statistically significant. Assessments of subject comfort were compared using
matched-pairs analyses and Pearson’s correlation. Comparison of perceived willingness to repeat the
procedure was performed using Bowker’s test of symmetry. Time spent at different BIS levels was analysed
using repeated-measures random-effects models. Percentage of time with BIS >80 and proceduralist and
nurse assessments of sedation were evaluated by regression analysis.

Statement of ethics
The research was conducted ethically in accordance with the World Medical Association Declaration of
Helsinki. All subjects gave written informed consent, and the study was approved by the Royal Brisbane
and Women’s Hospital human research ethics committee (reference number: HREC/13/QRBW/145).

Results
During the study period, 260 patients were considered for enrolment, and 96 were available for
randomisation (figure 1). The commonest reason for exclusion was nonavailability of the patients on the
2 days of the week when anaesthetists were present if necessary after randomisation. 50 subjects were
allocated to the conscious sedation arm, while 46 were allocated to the general anaesthesia arm. One and
two subjects were lost to follow-up in the conscious sedation arm and the general anaesthesia arm,
respectively.
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Characteristics of the treatment groups are presented in table 1. The were no significant differences in age,
sex, Charlson comorbidity index, pre- and post-procedure emotional state score (suggesting comparable
levels of peri-procedural anxiety) or final diagnoses between the groups. Both groups were comparable in
terms of procedure type and comorbidities.

All conscious sedation procedures received fentanyl and midazolam at a mean±SD of 90.6±16.0 μg and
4.4±1.0 mg, respectively. General anaesthesia strategies most commonly involved opioids (81.0%), propofol
(69.0%) and midazolam (66.7%).

Subject comfort
Table 2 summarises the primary outcome of comfort scores as reported by the subjects, as well as how
proceduralists and nursing staff perceived the subject’s experience. The mean comfort score as reported by
subjects was 2.2±1.57 and 2.2±1.38 (difference −0.01, 95% CI −0.63–−0.61) on a 10-point scale, satisfying
the ±1.5 noninferiority criterion; p=0.97) in the conscious sedation and general anaesthesia groups,
respectively. Willingness to undergo a repeat procedure was reported by all but five subjects; 97.7% of
conscious sedation subjects and 91.8% of general anaesthesia subjects (difference 5.8%, 95% CI
−4.8–15.5%; p=0.37).

Perceptions of subject comfort
Subject comfort, as perceived by proceduralists, was not significantly different between the conscious
sedation and general anaesthesia groups (p=0.16). Proceduralists’ assessment of subject comfort was
similar to subject’s self-assessment (matched-pairs analysis, mean difference 0.10, 95% CI −0.36–0.56;
p=0.67) (figure 2a). However, proceduralist perception was not strongly correlated with that of the
subjects’ self-rating (Pearson correlation r=0.18, 95% CI −0.028–0.37; p=0.09) (figure 2a). Subject comfort
as perceived by nurses was worse with conscious sedation (p=0.05). Furthermore, nurses tended to
overestimate subjects’ discomfort rating relative to the subjects’ self-ratings (matched-pairs analysis, mean
difference 0.98, 95% CI 0.41–1.54; p<0.01) (figure 2b). However, the nurses’ perception correlated with the
subjects’ self-rating more closely (Pearson correlation r=0.34, 95% CI 0.15–0.51; p<0.01). Despite this,
nurse and proceduralist ratings were most highly correlated with each other (Pearson correlation r=0.70,
95% CI 0.58–0.79; p<0.01).
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Assessed for eligibility (n=260)

Excluded (n=164)

  Did not meet inclusion criteria (139)

  Refused to participate (11)

  Other reasons (14)

Allocated to conscious sedation (n=50)

  Received intervention (50)

  Did not receive intervention (0)

Allocated to general anaesthesia (n=46)

  Received intervention (46)

  Did not receive intervention (0)

Lost to follow-up (1)

Discontinued intervention (0)

Lost to follow-up (2)

Discontinued intervention (0)

Analysed (n=49)

  Excluded from analysis (0)

Analysed (n=44)

  Excluded from analysis (0)

FIGURE 1 Consolidated Standards of Reporting Trials diagram of participant enrolment, allocation, follow-up
and analysis.
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Regarding perceived willingness to undergo repeat procedure, proceduralists identified six subjects,
including three of the five who had individually expressed unwillingness and three other subjects who
expressed willingness to have a repeat procedure. Nurses identified 22 subjects, including four of the five
who had expressed unwillingness and 18 other subjects who expressed willingness to have a repeat
procedure. The similar number of willing subjects who were incorrectly identified and unwilling subjects
who were not identified by proceduralists resulted in Bowker’s test of symmetry demonstrating that
proceduralist disagreement was not significantly asymmetric (p=0.65), whereas it showed asymmetric
disagreement between nurses and subjects (p<0.01).

Sedation assessments
As expected, sedation scores (mOAA/S scale) were significantly different between the conscious sedation
and general anaesthesia groups (table 2), with conscious sedation subjects perceived to be less sedated.
Regression analysis showed no correlation between either proceduralist or nursing assessment of sedation

TABLE 1 Subject characteristics

Conscious
sedation

General
anaesthesia

p-value

All procedures 49 44
Age years 58.2±13.7 61.3±14.0 0.28
Female 19 (38.8) 12 (27.3) 0.34
Charlson comorbidity index 0.86

0–1 (low) 23 (46.9) 19 (43.2)
2–3 (moderate) 11 (22.4) 11 (25.0)
⩾4 (high) 12 (24.5) 14 (31.8)

Emotional state score
Pre-procedure 4.6±3.4 4.7±3.9 0.91
Post-procedure 2.4±1.5 2.5±1.6 0.79

Procedure 0.23
Standard bronchoscopy (not for investigation of
malignancy)

6 2

Standard bronchoscopy (for investigation of
malignancy)

8 4

TBLB 6 4
Convex EBUS TBNA 12 13
Radial EBUS guide sheath biopsy 13 15
Combined: TBLB/EBUS TBNA 1 1
Combined: EBUS TBNA/EBUS guide sheath 1
Therapeutic bronchoscopy 2 5

All diagnostic procedures 47 39
Final diagnosis: malignant 13 (27.7) 18 (46.2) 0.11

Nonsmall cell lung cancer 13 13
Small cell lung cancer 0 0
Lymphoma 0 2
Metastatic malignancy 0 3

Final diagnosis: nonmalignant 34 (72.3) 21 (53.8)
Sarcoidosis 1 2
Infective/inflammatory 19 14
Benign/no abnormality detected 10 4
Other 4 1

EBUS TBNA 14 14
Final diagnosis: malignant 6 (42.9) 9 (64.3) 0.45

Nonsmall cell lung cancer 6 7
Small cell lung cancer 0 0
Lymphoma 0 0
Metastatic malignancy 0 2

Final diagnosis: nonmalignant 8 (57.1) 5 (35.7)
Sarcoidosis 1 2
Reactive (adequate sample) 7 3

Data are presented as n, mean±SD or n (%), unless otherwise stated. TBLB: transbronchial lung biopsy;
EBUS: endobronchial ultrasound; TBNA: transbronchial needle aspiration.
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and subject comfort; the regression coefficients were 0.051 (95% CI −0.153–0.254) and 0.067 (95% CI
−0.112–0.245), respectively.

Acceptable BIS data were available for 79.6% and 81.8% of subjects in the conscious sedation and general
anaesthesia groups, respectively (table 2). As expected, there was a significantly different BIS distribution
between the two groups (figure 3). The conscious sedation group spent a significantly larger proportion of
time with BIS >80 (89.2% versus 29.2%, p<0.01). The general anaesthesia group was more variable. Only
20.7% of time under general anaesthesia was spent in the “general anaesthesia target range” of 40–60, and
39.6% was spent in the “over-sedated” range of <40, compared to 1.0% and 0.0%, respectively, with
conscious sedation (p<0.01).

There was no significant relationship between percentage of procedure or time with BIS <90 and
subject-reported comfort (p=0.868 for time >90 min) Both proceduralist and nursing assessment of
sedation correlated with percentage of BIS >80 (p<0.01) (figure 4 and supplementary data).

Other end-points
Four procedures were not completed: three in the conscious sedation group and one in the general
anaesthesia group. In the conscious sedation group two subjects did not tolerate the procedure,
necessitating termination, and one case was cancelled due to equipment failure. The general anaesthesia
procedure was aborted due to arrhythmia.

Procedure duration was not significantly different between conscious sedation and general anaesthesia
(33.0±11.8 min versus 38.2±14.7 min, p=0.07). There were fewer staff present in procedures using
conscious sedation (4.7±1.0 versus 5.9±1.1, p<0.01).

TABLE 2 Comfort and sedation scores, bispectral index (BIS) data and further secondary
end-points

Conscious
sedation

General
anaesthesia

Difference (95% CI) p-value

Subject comfort scores
10-point Likert scale (1–10) 2.2±1.57 2.2±1.38 −0.01 (−0.61–0.63) 0.97
Willingness to have repeat
procedure

97.7 91.8 5.9 (−4.8–15.5) 0.37

Proceduralist comfort scores
10-point Likert scale (1–10) 2.6±2.02 2.0±1.69 0.56 (−0.21–1.34) 0.16
Perceived willingness to have
repeat procedure

93.9 93.2 −0.7 (−11.8–10.1) 0.89

Nurse assistant comfort
scores
10-point Likert scale (1–10) 3.7±2.99 2.6±2.42 1.13 (−0.003–2.25) 0.05
Perceived willingness to have
repeat procedure

63.3 91.0 −27.6 (−42.4–−10.4) <0.01

Sedation mOAA/S
Proceduralist 2.5±1.53 1.1±1.15 1.42 (0.86–1.98) <0.01
Nurse assistant 2.6±1.74 1.1±1.41 1.4 (0.76–2.07) <0.01

BIS data available 39 (79.6) 36 (81.8)
Total procedure time in BIS
ranges

<0.01

<40% 0±0 39.6±30.5 −39.6 (−49.3–−29.8)
40–60% 1.0±4.2 20.7±18.8 −19.7 (−25.9–−13.6)
60–80% 9.8±14.3 14.5±14.9 −4.7 (−11.4–2.0)
>80% 89.2±15.7 25.2±28.9 64.0 (53.4–74.6)
>90% 50.9±24.8 12.8±19.2 38.1 (27.8–48.4)

Procedure duration min 33.0±11.8 38.2±14.7 5.2 (−0.3–10.8) 0.07
Staff number 4.7±1.0 5.9±1.1 1.3 (0.8–1.7) <0.01
Complications 3 (6.1) 13 (29.6) −23.4% (−37.8–−7.4%) <0.01
Sedation-related 0 0
Anaesthetic-related 3 (6.1) 13 (29.6) −23.4% (−37.8–−7.4%) <0.01

Data are presented as mean±SD, % or n (%), unless otherwise stated. mOAA/S: modified Observers
Assessment of Alertness/Sedation scale.
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There were significantly more complications in the general anaesthesia group (29.6%, 95% CI 18.2–44.2%
versus 6.1%, 95% CI 2.1–16.5% with conscious sedation; p<0.01) (table 2). All complications recorded were
sedation-related. Aside from one case of arrhythmia in each group and a case of hypoxaemia in the
general anaesthesia group, all other complications within both treatment arms were hypotension. Subjects
whose BIS was <40 at any point in the procedure were more likely to have complications (OR 6.26, 95%
CI 1.76–22.34).

While noting that this study was not powered for these outcomes, in all diagnostic bronchoscopies there
was no difference in diagnostic yield (72.3% with conscious sedation versus 87.2% with general
anaesthesia, p=0.11). When assessing for possible malignancy, sensitivity, NPV and diagnostic accuracy
were not different between the groups. Diagnostic accuracy with conscious sedation was 93.9% (95% CI
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a) Subject assessment versus proceduralist’s perception; b) subject assessment versus nurse’s perception.
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80.4–98.3%), and with general anaesthesia was 86.5% (95% CI 72.0–94.1%) (p=0.43). Fourteen EBUS
TBNA procedures were included in each group, with all procedures completed and no significant
difference in final diagnosis or diagnostic accuracy (table 3).

Discussion
This randomised trial confirms that conscious sedation is not inferior to general anaesthesia in providing
patient comfort during bronchoscopy. Whereas some longer and more complex procedures may require
general anaesthesia, this data along with other published research implies that the decision to use general
anaesthesia need not be based on concerns about patient comfort, patient safety or diagnostic accuracy.

In addition, our study showed the novel data that the proceduralist’s perception of subject comfort was not
significantly different between conscious sedation and general anaesthesia, while nursing assessment of
comfort was significantly less favourable under conscious sedation, with nurse assistants scoring subject
comfort more poorly than the individual subjects themselves. Furthermore, nurses incorrectly identified a
disproportionately higher number of subjects who they felt would not be willing to return, but who in fact
were willing.

The proceduralists’ and nurses’ perception of subject comfort correlated more closely with each other than
either did with subjects’ own scores. This may suggest that while some patients may appear to be
uncomfortable at times in a procedure, this does not always equate to any post-procedure feelings of
discomfort, or, more importantly, reluctance to have repeated procedures.

Prior studies assessing subject comfort with differing methods of sedation have had conflicting
conclusions. A randomised prospective trial of conscious sedation versus deep sedation assessing presence

FIGURE 3 Least-squares (LS)
means plot of time at bispectral
index (BIS) levels from random-
effects repeated-measures analysis.
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or absence of distress with a post-procedure questionnaire suggests more subjects experience distress under
conscious sedation [14]. However, as identified by the authors, the use of a binary question in this study
may not be as precise as a linear scale, such as that used in our trial. Studies which have assessed subject
comfort with differing sedation methods using a linear scale (usually a VAS) have all done so as a
secondary outcome measure, and have not shown a significant difference [15, 16]. This is consistent with
our results.

Conscious sedation subjects had adequate comfort, despite being less sedated (as expected), as
demonstrated by both proceduralist and nursing sedation scores as well as BIS levels. This supports recent
guidelines that recommend either conscious sedation or deeper sedation for bronchoscopy [8, 35, 36].

With respect to BIS, the noninferior comfort, subject satisfaction and diagnostic accuracy in the conscious
sedation group suggests that the BIS levels achieved in our conscious sedation group are adequate for
accomplishing an effective bronchoscopy. Furthermore, there was a significant relationship between BIS
levels <40 at any time in the procedure and complications, particularly hypotension. This may suggest a
role for BIS monitoring during general anaesthesia bronchoscopy to prevent over-sedation and
complications. This is in keeping with a recent randomised cohort study of EBUS TBNA with and without
BIS monitoring, which demonstrated fewer complications with BIS monitoring [33].

While procedure duration was not significantly different, conscious sedation was associated with lower
staffing levels. This may result in reduced costs.

CASAL et al. [15] showed higher rates of complications in the conscious sedation group, but this was driven
by excessive cough, inadequate sedation and hypertension. In the same study, hypotension occurred more
commonly in the general anaesthesia group, matching our results [15, 16].

While our study was not powered to assess this outcome, our data suggest that conscious sedation is
similar to general anaesthesia in terms of diagnostic accuracy, including EBUS TBNA from a wide range of
nodal stations. This is in keeping with several recent trials assessing this question [15, 16, 20–23].

There are several limitations of this study to discuss. Subject blinding could possibly be achieved by having
the anaesthetist present for all procedures; however, this was not practical within resource constraints in
our unit. We accounted, at least in part, for the psychological impact this may have on subjects by
demonstrating that pre- and post-procedure emotional states in the two groups were not significantly
different. We excluded patients whom the treating physician felt had a tendency towards severe cough; this

TABLE 3 Diagnostic yield, diagnostic accuracy and procedure-specific data for all diagnostic
bronchoscopies, those assessing for a diagnosis of malignancy and endobronchial ultrasound
(EBUS) transbronchial needle aspiration (TBNA)

Conscious sedation General anaesthesia p-value

All diagnostic procedures 47 39
Procedure not completed 3 1 0.62
Diagnostic yield 34 (72.3) 34 (87.2) 0.11

Diagnostic procedures assessing for malignancy 33 37
Procedure not completed 1 1
Lost to follow-up 1 0
Sensitivity % 83.3 75.0
NPV % 91.3 77.3
Diagnostic accuracy % (95% CI) 93.9 (80.4–98.3) 86.5 (72.0–94.1) 0.43

EBUS TBNA 14 14
Procedure not completed 0 0
Lost to follow-up 0 0

Nodal stations sampled 0.28
Paratracheal (2, 4) 11 (46) 5 (24)
Subcarinal (7) 4 (17) 6 (29)
Hilar (10, 11, 12) 9 (38) 10 (48)
Total 24 21

Passes per node 3.28±0.8 3.00±1.0 0.29
Sensitivity % 100 87.5
NPV % 100 85.7
Diagnostic accuracy % 100 92.9 0.39

Data are presented as n, n (%) or mean±SD, unless otherwise stated. NPV: negative predictive value.
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may have improved overall tolerance of conscious sedation. BIS data were lacking in ∼20% of cases, which
is higher than may have been expected. This is likely due to the fact that BIS data were collected blindly,
without concurrent anaesthetist monitoring, meaning that any issues with the trace would not have been
detected, or resolved, at the time of the procedure. The amount of BIS data missing was equal between
groups, and therefore we surmise that it was unlikely to have had a significant impact on the results.

Assessing the comfort of patients following anaesthesia is intrinsically challenging due to the amnesic
effects of sedatives, with post-procedure subjective patient assessment remaining the most accepted
assessment tool [15, 16, 37–42]. We followed recommendations to perform assessments within 48 h of the
procedure to improve reliability of the patient response [43, 44].

Conclusion
In this prospective randomised trial, we have demonstrated that patient comfort with conscious sedation is
noninferior to anaesthetist-controlled general anaesthesia for bronchoscopy. BIS monitoring confirmed
increased complications when BIS descends <40. Nursing assessment tended to overemphasise patient
discomfort compared to physicians. This study supports the flexibility and utility of having a conscious
sedation approach, which is especially important in centres with limited anaesthetic support.
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