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Background: Optimal performance of bronchoscopy requires patient’s comfort, physician’s ease
of execution, and minimal risk. There is currently a wide variation in the use of topical anesthesia,
analgesia, and sedation during bronchoscopy.

Methods: A panel of experts was convened by the American College of Chest Physicians Inter-
ventional/Chest Diagnostic Network. A literature search was conducted on MEDLINE from
1969 to 2009, and consensus was reached by the panel members after a comprehensive review of the
data. Randomized controlled trials and prospective studies were given highest priority in building
the consensus.

Results: In the absence of contraindications, topical anesthesia, analgesia, and sedation are suggested
in all patients undergoing bronchoscopy because of enhanced patient tolerance and satisfaction.
Robust data suggest that anticholinergic agents, when administered prebronchoscopy, do not
produce a clinically meaningful effect, and their use is discouraged. Lidocaine is the preferred
topical anesthetic for bronchoscopy, given its short half life and wide margin of safety. The use of a
combination of benzodiazepines and opiates is suggested because of their synergistic effects on
patient tolerance during the procedure and the added antitussive properties of opioids. Propofol is
an effective agent for sedation in bronchoscopy and can achieve similar sedation, amnesia, and patient
tolerance when compared with the combined administration of benzodiazepines and opiates.
Conclusions: We suggest that all physicians performing bronchoscopy consider using topical anes-
thesia, analgesic and sedative agents, when feasible. The existing body of literature supports the
safety and effectiveness of this approach when the proper agents are used in an appropriately
selected patient population. CHEST 2011; 140(5):1342—-1350

Abbreviations: ACCP = American College of Chest Physicians

EXECUTIVE SUMMARY the procedural settings (office, ICU, or
operating room) and complexity and
duration of the procedure (advanced diag-

nostic or therapeutic bronchoscopy).

Performing Bronchoscopy With No Sedation

1. There is an equal safety record of sedation
vs no sedation in bronchoscopy, but
patients’ satisfaction and procedure tol-
erance are significantly improved with
sedation.

Use of Topical Anesthesia

4. Topical anesthesia before and during

2. Sedation is suggested in all patients un- bronchoscopy decreases cough and
dergoing bronchoscopy unless contra- reduces the dose of sedation needed
indications exist. during the procedure.

3. The extent of sedation (minimal, mod- Cocaine (4%), benzocaine (20%), tet-
erate, deep, or general anesthesia) used racaine (1%), and lidocaine (1%-10%)
during bronchoscopy can vary based on have been shown to be equally effective
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in achieving topical anesthesia during
bronchoscopy.

6. Cocaine use is discouraged because of its
habit-forming predisposition and adverse
effects on the cardiovascular system.

7. Benzocaine and tetracaine should be
used with extreme caution because of the
risk of induced methemoglobinemia.

8. Lidocaine is the suggested preferred top-
ical anesthetic for bronchoscopy. The min-
imum effective dose should be used and
caution should be exercised in patients
with advanced age, impaired liver func-
tion, or congestive heart failure.

9. Transcricoid or transtracheal injection
of lidocaine and nerve block achieve
high levels of topical anesthesia with good
patient acceptance and comfort but are dis-
couraged as first-line techniques because
of their invasive nature and required
special training.

Use of Sedative and Analgesic Agents
Benzodiazepines

10. Benzodiazepines are the suggested pre-
ferred sedation agents for use during
flexible bronchoscopy because of their
favorable effects, including sedation,
anterograde amnesia, decreased patient
discomfort, improved tolerance of proce-
dure, willingness of patients to undergo a
repeat procedure, and improved working
conditions for physicians.

11. Benzodiazepine use may lengthen recov-
ery time, but is not associated with an
increase in complication rate.

12. The suggested preferred benzodiaze-
pine agent in bronchoscopy is midazo-
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lam because of its quick onset of action,
rapid peak effect, and relatively short
duration of effect.

Opioids

13. The use of combination of benzodiaze-
pines and opioids is suggested because
of synergistic effects on patient tolerance
during the procedure and the added
antitussive properties of opioids.

14. The suggested preferred opioid agent in
bronchoscopy is fentanyl because of its
quick onset of action, rapid peak effect,
and relatively short duration of effect.

Propofol

15. Propofol is an effective agent for sedation
in bronchoscopy and can achieve similar
sedation, amnesia, and patient tolerance
compared with the combined adminis-
tration of benzodiazepines and opioids.

16. There is no difference in adverse events,
particularly hypoxia, between propofol
and the combined administration of ben-
zodiazepines and opiates, with the added
advantage of shorter recovery time for
patients sedated with propofol.

Anticholinergic Agents
17. Atropine and glycopyrrolate, when admin-

istered prebronchoscopy, do not produce
a clinically meaningful improvement in
lung function or decrease in bronchial
secretions, and their use is discouraged.

Complementary Nonmedicinal Adjunct Tools
During Bronchoscopy

18. Complementary nonmedicinal tools, such
as visual and sound effects, during bron-
choscopy have not been shown to reduce
patients’ anxiety.

Bronchoscopy is one of the most common proce-
dures performed by chest physicians. The proce-
dure is generally uncomfortable, and most patients
express some fear of pain, difficulty breathing, naso-
pharyngeal irritation, or other complications.! The use
of topical anesthesia, analgesia, and sedation during
flexible bronchoscopy varies among physicians, institu-
tions, and geographic locations in the world. Practice
patterns range from no sedation to general anesthesia.
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Sedation is defined as a continuum of altered con-
sciousness levels, including minimal sedation (anxiolysis),
moderate sedation (conscious sedation), deep seda-
tion, and general anesthesia.> Moderate sedation is
commonly used in bronchoscopy and is defined as a
drug-induced depression in consciousness wherein
patients can respond purposefully to verbal com-
mands while maintaining a functional airway, sponta-
neous ventilation, and cardiovascular function. Deep
sedation is less commonly used in bronchoscopy and
causes a deeper state of depressed consciousness in
which patients cannot be easily aroused but respond
purposefully to repeated or painful stimulation and
may have compromised airway function and sponta-
neous ventilation; cardiovascular function is usually
maintained. Optimal procedural conditions are achieved
when patients are comfortable, physicians are able to
perform the procedure, and risk is minimized. The
purpose of this consensus statement is to provide
suggestions for the use of topical anesthesia, anal-
gesia, and sedation during flexible bronchoscopy
based on best available data. For the purpose of this
document, adequate monitoring of the level of con-
sciousness and physiologic variables (including BP,
respiratory rate, oxygen saturation by pulse oximetry,
and ECG monitoring) is assumed and will not be fur-
ther discussed.

MATERIALS AND METHODS

The American College of Chest Physicians (ACCP) Interven-
tional/Chest Diagnostic Network steering committee appointed a
panel of experts to review the published literature and reach a con-
sensus. The panel consisted of a pharmacist, a cardiothoracic anes-
thesiologist, and interventional and general pulmonologists with
representation from academic and private practices and a wide
geographic distribution.

Each panel member was assigned a subtopic, and a literature
search (1969 to December 2009) was performed on MEDLINE;
articles in languages other than English, on pediatric population, or
on rigid bronchoscopy were excluded from the search. The search
terms included bronchoscopy combined with terms of sedation or
generic and brand names of specific medications. Data from studies
were organized in tables displaying the type of study, patient pop-
ulation, main objectives, and outcomes. The panel met face to face
twice during the annual ACCP meeting in 2008 and 2009 and dis-
cussed the literature and potential recommendations. Consensus
was reached by the panel members in the second meeting after a
comprehensive review of the data. Randomized controlled trials
and prospective studies were given highest priority when building
the consensus.

It is important to recognize that this is a consensus statement
and not evidence-based practice guidelines. A consensus statement
is defined as a written document that represents the collective
opinions of a convened expert panel. The opinions expressed in
the consensus statement are derived by a systematic approach
and a traditional literature review as outlined by the ACCP
Health and Science Policy Committee Recommendation.? The pan-
el's suggestions should not be used for performance measurement or
for competency purposes but rather as a forum that provides oppor-
tunities for scientific debate and additional clinical research.
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RESULTS

Performing Bronchoscopy With No Sedation

Bronchoscopy can be performed with and without
moderate sedation. In the early days of flexible bron-
choscopy, there was a concern about the adverse events
of sedation, so it was rarely used. Earlier studies showed
no difference in complications rate when comparing
the two approaches and concluded that performing
diagnostic bronchoscopy without sedation is safe and
acceptable; however, these studies did not take into
consideration patient’s preferences.*3

Subsequent randomized studies have shown that
sedation led to better tolerance of the procedure by
patients®® and higher physician satisfaction.’® No dif-
ference in complications was seen, but patients did
require a longer recovery time when sedation was used.

A survey of bronchoscopy practice in North America
in 1991 showed that sedation was routinely used in
50.7% of patients. A more recent survey in the United
Kingdom showed a higher percentage (73%),"12
indicating a shift in attitude among bronchoscopists.

Topical Anesthetics

Commonly used topical anesthetic agents before
and during bronchoscopy include cocaine (4%),
benzocaine (20%), tetracaine (1%), and lidocaine
(1%-10%) and can be administered as soaked cotton
pledgets, dropper instillation, aerosol spray, nebuliza-
tion, transcricoid or transtracheal injection, local
nerve block, or “spray-as-you-go technique” (through
the working channel of the bronchoscope).!314

Cocaine has a special property of causing vasocon-
striction by inhibiting norepinephrine reuptake at
the sympathetic nerve endings. This causes shrinkage
of nasal mucosa and is particularly advantageous for
transnasal intubation.'® However, myocardial infarction
has been reported with topical cocaine where myo-
cardial ischemia is caused by coronary artery vasocon-
striction and intracoronary thrombosis.!6!” Because of
its habit-forming predisposition, potential for abuse,
high cost, decreased commercial availability, and
adverse effect on the cardiovascular system, alternative
topical anesthetic agents are strongly suggested.

Benzocaine and tetracaine sprays have been used
as topical anesthetics for the nasal and oral passages
prior to bronchoscopy. Their use has been discouraged
due to their narrow therapeutic range and potential
toxicity with drug-induced methemoglobinemia, a con-
dition that is characterized by abnormal levels of oxi-
dized hemoglobin that cannot bind and transport
oxygen and can result in cyanosis and life-threatening
complications.!s2!

Lidocaine is the most commonly used topical anes-
thetic for flexible bronchoscopy because of its efficacy in
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suppressing cough, short half-life, wide safety margin,
and minimal tissue toxicity.? Lidocaine blocks both ini-
tiation and conduction of nerve impulses by decreasing
ionic flux through the neuronal membrane. It is avail-
able in different preparations, including gel, solution,
and spray, and at concentrations ranging from 1%
to 10%.2 When lidocaine is applied to the mucous
membranes of the airways, peak serum concentrations
occur within 20 to 30 min from the beginning of local
anesthesia. Cardiac and neurologic toxicity (circumoral
paraesthesia, seizures, and cardiac arrhythmias) are
dose-related and can occur if the total topical dose
exceeds 7 mg/kg or serum lidocaine level exceeds
5 mg/L. Particularly at risk are patients with advanced
age, impaired liver function, or congestive heart fail-
ure, although no dose adjustment is required for renal
failure.2* The total dose of lidocaine used before and
during the procedure should be carefully tracked,
including the dose applied to the upper airways and
the tracheobronchial tree.

A randomized study demonstrated that the use of
topical lidocaine through the bronchoscope signifi-
cantly reduced the frequency of cough and the total
dose of sedation needed during the procedure.?? A
study comparing 1% vs 2% solutions of topical lido-
caine found similar efficacy and therefore suggested
the use of the lower concentration to enhance safety.>

Scant data exist with respect to the preferred modes
of administration for topical anesthetics. Two small
studies found that patients preferred nasal lidocaine
gel over lidocaine spray when the transnasal route
is chosen for bronchoscopy.26:27

Nebulized lidocaine became popular after two
earlier prospective studies demonstrated patients’
preference for nebulized lidocaine over spray?29;
however, more recent placebo-controlled trials com-
paring prebronchoscopy administration of nebulized
lidocaine to nebulized saline (given in addition to top-
ical administration of lidocaine in the nose, oropharynx,
vocal cords, and airways, as well as sedation) showed
no difference in cough scores by patients or physicians
or discomfort scores by patients.33!

Transcricoid or transtracheal injection involves the
direct injection of topical anesthetics into the upper
trachea through the cricothyroid membrane or
between the tracheal rings. Three studies have shown
that this method, when compared with nebulization
or spray-as-you-go techniques, produced less cough
and was tolerated by patients with no increased risk
of complications.?>* Transtracheal injections of equiva-
lent concentrations of cocaine and lidocaine were
compared in one study and were found to be equally
effective for cough suppression, patient comfort, and
operator acceptability.®

Local nerve block anesthesia consists of injecting
anesthetic solutions around a nerve root to produce
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anesthesia in the distribution of that nerve. Appli-
cable to bronchoscopy are two blocks: glossopharyn-
geal nerve block, which causes temporary abolition of
the gag reflex and loss of tactile sensation over the
posterior one-third of the tongue and the lateral and
posterior wall of the oropharynx and hypopharynx,
and the superior laryngeal nerve block, which results
in loss of tactile sensation over the posterior surface
of the epiglottis and the mucosa of the larynx and
upper trachea. Knowledge of anatomy and special
training are required to master this technique. Effi-
cacy of local nerve block using lidocaine was evaluated
in a large trial in which 313 awake patients under-
went glossopharyngeal and laryngeal nerve blocks prior
to bronchoscopy, achieving excellent anesthesia with
minimal morbidity and good patient acceptance.?

The Use of Analgesic and Sedative Agents

Table 1 summarizes the pharmacokinetics of anal-
gesic and sedative agents commonly used in bron-
choscopy. Table 2 summarizes pertinent information
about available reversal agents.

Benzodiazepines: Benzodiazepines exert their
actions through potentiation of y-aminobutyric acid,
the major inhibitory neurotransmitter in the brain,
and have several pharmacologic properties, such as
antianxiety effect, anterograde amnesia, and seda-
tion, that can be very helpful during bronchoscopy.?”
The availability of an effective reversal agent for
benzodiazepines further solidifies their suitability as
a sedation agent in bronchoscopy. Commonly used
benzodiazepines include midazolam, diazepam, and
lorazepam. Midazolam has become the most common
benzodiazepine agent used in bronchoscopy because
of its quick onset of action, rapid peak effect, and
relatively short duration of effect.’? Adjustment in
dosages is recommended in patients with advanced
age and liver cirrhosis because these patients may
metabolize benzodiazepines more slowly and are more
prone to adverse effects, including drowsiness, ataxia,
hangover effects, confusion, and falls.

Randomized studies comparing the use of benzo-
diazepines in bronchoscopy with placebo show that
benzodiazepine administration causes sedation®$3 and
anterograde amnesia for the procedure.’ Patients
report less discomforts” and tolerate the procedure
better when the procedure is done under benzodiaz-
epine sedation rather than placebo.” In some studies,
operators reported better working conditions and
were less likely to abandon the procedure when ben-
zodiazepine sedation was used.”!0 Patients who received
benzodiazepine sedation were also more likely to
agree to a repeat procedure at a future date.% Seda-
tion with benzodiazepines is not associated with higher
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incidence of complications,>51233 but may lead to a
longer time in recovery.

When comparing benzodiazepines alone to opioids
alone, the former agents demonstrated better amnesia,
less discomfort in nose and throat, and lower risk of
respiratory depression, but more cough and more
drowsiness.*4 Randomized studies have reported
better comfort and tolerance*? and improved cough
control2# with the combination of benzodiazepines and
opiates over benzodiazepines alone. Similar benefits
are also reported in a randomized study in which a com-
bination of dextromethorphan (a cough suppressant)
and midazolam was compared with midazolam alone.*
Although the combination of benzodiazepine and opiate
produced greater decrease in oxygen saturation in
one study than benzodiazepine alone,* the combina-
tion was safe without any major clinically relevant
adverse effect in several other studies.#45

The dose of midazolam in most recent studies is
0.06 to 0.07 mg/kg. #4645 In two uncontrolled studies,
higher doses of 0.13 to 0.24 mg/kg of midazolam were
used without clear advantage over smaller doses,
and a significant number of patients required reversal
agents to eliminate the effects of benzodiazepines. %
Older patients appear to be more sensitive to benzo-
diazepine effects, need smaller doses to achieve seda-
tion, and require longer time to recover after the
bronchoscopy.*5! Conversely, higher doses of mida-
zolam are needed in recipients of stem cell transplan-
tation, patients with cystic fibrosis who received lung
transplantation, and HIV-infected patients with his-

tory of drug dependence. >

Opioids: Opioids have been the cornerstone of
the treatment of pain for many years and have been
referred to as “God’s medicine” by Sir William Osler.®
Most of the clinically used opioid agents are relatively
selective for the mu receptors with primary action in
the brain and exert physiologic effects, such as analgesia
and cough suppression. These effects, as well as the
availability of an effective reversal agent, make opioids
ideal agents for use in bronchoscopy. Fentanyl is the
most commonly used drug in the setting of bronchoscopy
because of its lipophilic properties resulting in a rapid
onset of action and short half-life.

Data on the use of opioids as single agents for bron-
choscopy are limited; three randomized studies found
opioids to be inferior to benzodiazepines in terms of
procedure recall and amnesia*>* and patient comfort.*!
The main additive advantage of the use of opioids over
benzodiazepines during bronchoscopy is better sup-
pression of cough.#-4355 One randomized study has
demonstrated that the combination of opioids and ben-
zodiazepines over benzodiazepines alone led to better
patient tolerance of the procedure.*
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Table 2—Reversal Agents for Benzodiazepines and Opioids

Reversal Antagonized Metabolism  Excretion Dosage and Onset Duration
Agent Drug Administration of Action of Action Special Considerations
Flumazenil ~ Benzodiazepines Hepatic Renal 0.2 mg IV over 1-2 min 30-60 min  May lower seizure
via the GABA 15 s, may repeat threshold in
benzodiazepine same dosage at predisposed patient
receptor 60-s intervals population; may
(maximum dosage: cause benzodiazepine
1 mg/dose; 3 mg/h) withdrawal in
patients with chronic
benzodiazepine use
Naloxone Opioids via the Hepatic Renal 0.1-0.2 mg IM/IV/SQ IV: 1-2 min 1-4h May result in opioid
opioids receptors over 2-3 min (may IM/SQ: withdrawal in patients
(1, k, 0) need to repeat 2-5 min with chronic narcotic
dosage relative to use

half life of opioids)

GABA = y-aminobutyric acid; SQ = subcutaneous.

Propofol: Propofol is an IV anesthetic that produces
sedation, anxiolysis, and amnesia but has no direct
analgesic properties.® Although used less commonly
in clinical practice than other sedatives, a number of
studies have evaluated the use of propofol for sedation
during bronchoscopic procedures. One small random-
ized study evaluated propofol vs topical anesthesia only
and found that patients in the propofol group had less
pain, sensation of asphyxiation, and cough.?

A few randomized clinical trials have compared the
efficacy of propofol vs analgesics and opioids, including
a combination of fentanyl and diazepam,>” hydro-
codone and midazolam,? and midazolam alone®-61;
only one study found better patient tolerance in the
propofol arm,5! whereas the rest of these studies found
equal patient satisfaction with either approach. Addi-
tionally, there was no difference in the degree of hyp-
oxia. One advantage of propofol is the faster recovery
time and quicker return to baseline mental status.?!

In a study of patient-controlled sedation, 276 patients
were randomized to receive sedation with either propo-
fol and ketamine or propofol and alfentanil using a
patient-controlled analgesia device.®> Amnesia for the
procedure and patient satisfaction were higher in
the propofol-ketamine group, and all patients reported
they would be willing to undergo repeat bronchos-
copy with patient-controlled sedation.

The administration of propofol in the endoscopy
suite by nonanesthesiologists has been an area of debate
and is currently subject to local regulation. As initially
discussed, sedation represents a continuum, and it
is impossible to predict how individual patients may
respond to agents such as propofol. Therefore, even
if moderate sedation is desired, patients receiving
propofol should be monitored and receive care con-
sistent with that required for deep sedation. Non-
anesthesia personnel administering propofol should
be qualified to adequately treat patients whose level
of sedation becomes deeper than initially intended. The
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use of nurse-administered propofol sedation for bron-
choscopy without the support of an anesthesiologist was
described in a recent retrospective study.®* Propofol
was administered by nurses who had completed a
training protocol. An analysis of 498 bronchoscopy
procedures with nurse-administered propofol dem-
onstrated a favorable safety profile with an overall com-
plication rate of 6.6%. Prospective trials are needed to
validate these findings.

Other Agents

Anticholinergic: Atropine and glycopyrrolate are
anticholinergic agents that antagonize the muscarine-
like activity of acetylcholine with therapeutic actions
stemming mainly from inhibition of smooth muscles
and glands innervated by postganglionic cholinergic
nerves. Because of effects on bronchial smooth muscle
and salivary and bronchial glands, these agents cause
bronchodilatation and inhibit secretions production
in the nasopharynx/oropharynx and bronchi. The
theoretical benefits of prebronchoscopy administration
of these medications include drying of secretions
to allow better examination of the tracheobronchial
tree and protection against vasovagal reaction and
bronchospasm.

Both atropine and glycopyrrolate have been shown
to improve pulmonary function when given through
the IV or IM route prior to bronchoscopy; however,
this improvement was not sustained through the post-
bronchoscopy period.®% One small study has suggested
that administration of atropine via nebulization prior to
bronchoscopy may lead to continued improvement in
pulmonary function after the procedure.™

A number of studies have evaluated the antisial-
agogic effects of atropine and, except for one study,™
found no clinically meaningful reduction in bronchial
secretions.6+6567.69727 In the largest randomized,
double-blind, placebo-controlled trial of the effects
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of atropine and glycopyrrolate on bronchoscopy,
1,000 patients were randomized to IM premedication
with atropine 0.01 mg/kg, glycopyrrolate 0.005 mg/kg,
or saline.™ Glycopyrrolate, but not atropine, was associ-
ated with reduced bronchoscopist-reported airway
secretions, but neither drug was associated with any
significant reduction in cough, patient discomfort,
oxygen desaturation, or procedure time. Increase in
heart rate and BP was significantly greater with anti-
cholinergic agents than placebo.

Complementary Nonmedicinal Methods

Adjunctive nonpharmacologic tools in the form of
imagery, music, relaxation training, and hypnosis have
been used as safe means to reducing discomfort in
patients undergoing invasive medical procedures.™ Tivo
studies have attempted such an approach in bronchos-
copy. One study used nature scene murals and pro-
vided patients with nature sounds to listen to before,
during, and after the procedure; this intervention
reduced patients” pain but not anxiety.™ A second study
randomized patients to receive music during bron-
choscopy but failed to show a reduction in procedure-
related state anxiety.”

Emerging Agents

Fospropofol: Fospropofol disodium is a water-soluble
prodrug of propofol with a pharmacokinetic and
pharmacodynamic profile that distinguishes it from
propofol lipid emulsion. Following IV administration
of fospropofol, propofol is liberated by tissue alkaline
phosphatase in a manner characterized by a smooth
and predictable rise and decline in the plasma con-
centration of fospropofol-derived propofol, rather than
a rapid spike as observed following administration of
the lipid emulsion formulation of propofol.™

Because of its unique pharmacokinetic properties,
fospropofol can be titrated to a predictable level of
moderate sedation. In a phase IIT randomized dose-
controlled trial, fospropofol was found to be safe and
efficacious in producing moderate sedation in patients
undergoing bronchoscopy.™ In that study, the drug was
administered by pulmonologists without anesthesia
support. However, because fospropofol is converted to
propofol after administration and carries identical risks
to propofol, the drug received US Food and Drug
Administration approval with guidelines similar to
propofol, thus requiring the presence of an anesthe-
siologist and continuous monitoring during drug
administration outside the ICU.

Future Directions

The use of topical anesthesia, analgesia, and sedation
during bronchoscopy has evolved over time, and con-
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siderable progress has been made. Although a single
perfect sedation agent for bronchoscopy does not
currently exist, most procedures can be performed
adequately with combinations of benzodiazepines
and opiates. As the field of bronchoscopy and inter-
ventional pulmonology advances, procedure complexity
and length are increasing. Thus, the ideal sedation agent
should provide safe and predictable sedation for
lengthier procedures with minimal side effects. As new
agents are introduced, randomized controlled trials
should be the standard by which new drugs or combi-
nations of drugs are evaluated for their suitability in
clinical practice.

CONCLUSIONS

This consensus statement was created to provide
suggestions for the use of topical anesthesia, analgesia,
and sedation during bronchoscopy. The panel reached
agreement on 18 suggestions as summarized in the
executive summary. Although heterogeneity is common
in the clinical practice of bronchoscopy, the reviewed
body of literature supports topical anesthesia, analgesia,
and sedation as a means of enhancing patient satis-
faction and achieving optimal procedural conditions
for physicians. Additional research is needed to aug-
ment our knowledge of optimal performance of bron-
choscopy on all fronts.
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