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Anesthesia Consideration
for Flexible Bronchoscopy
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Goals of an Airway Anesthesia Team

Patients presenting for flexible bronchoscopy fre-
quently have the expectation that the procedure
will be done under conditions of general anesthe-
sia. Working with an anesthesia team provides
several advantages for patient safety, most nota-
bly a team dedicated solely to patient monitoring,
allowing the bronchoscopist to concentrate on
the task at hand.

Shared Goals for Airway Anesthesia Team

1. Expectation setting for the optimal
patient experience

2. Adequate oxygenation and perfusion to
avoid end-organ ischemic injury

3. Establishment of optimal conditions for
airway assessment

4. Rapid recovery to preprocedural status
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Preoperative Assessment

The perioperative team should ensure that a com-
prehensive history and physical exam are com-
pleted before embarking on induction of
anesthesia. External airway evaluation should
include an assessment of the size of oral aperture,
relative size of tongue, inter-incisor distance,
mento-hyoid distance, active range of motion of
the neck, and quality of dentition. Additionally,
nil per os time and aspiration risk should be eval-
uated and optimal timing of induction should be
established to limit the risk of aspiration. If avail-
able, previous anesthesia and sedation history
may help elucidate prior untoward events and
allow for alternative planning to mitigate these
risks from recurring. Furthermore, presenting
signs and symptomatology are important to dis-
cuss with the patient, family, and medical teams,
including current respiratory support, severity of
respiratory embarrassment, and extrapulmonary
comorbid conditions.

Preoperative Preparation

Procedural success is contingent upon communi-
cation and preparation. Imperative team conversa-
tions include the specific goals of the procedure
and selection of ideal location. It is helpful for the
bronchoscopist and anesthesiologist to discuss the
aspects of airway anatomy that need to be evalu-
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ated, the need for bronchoalveolar lavage, and the
need for dynamic airway evaluation. Critically ill
patients with significant lung disease may benefit
avoiding transportation and completing the proce-
dure in the intensive care unit, while others will
benefit from the additional space, equipment, and
expertise that can be provided in an operative the-
ater. Regardless of the locale, standard American
Society of Anesthesiologists monitors should be
available including continuous electrocardio-
gram, noninvasive blood pressure, pulse oximetry,
temperature, and end tidal carbon dioxide moni-
toring [1]. Additional monitoring such as pro-
cessed electroencephalography [2] or near
infrared spectroscopy [3] has proven to have lim-
ited benefit, especially in pediatrics, but can be
used in selected scenarios. It is crucial that emer-
gency medications and tools be available during
all phases of the process. An assortment of airway
equipment should be available, including anesthe-
sia masks, laryngeal mask airways (LMA), oral
and nasal pharyngeal airways, and endotracheal
tubes (ETT). Emergency medications should
include Pediatric Advanced Life Support (PALS)
[4] specific drugs such as epinephrine and atro-
pine as well as agents to treat laryngospasm such
as propofol and succinylcholine.

Induction and Maintenance
of Anesthesia

After the preoperative discussion between bron-
choscopist and anesthesiologist, anesthesia can
be induced to achieve the predetermined goals.
While there are many approaches to plan and
execute an appropriate anesthetic, there are sev-
eral overarching themes that are helpful to dis-
cuss. The first is whether there is a need to have
the patient maintain spontaneous respiration.
This is often necessary for dynamic airway
assessment to evaluate for vocal cord mobility
and airway malacia, but carries an increased risk
of bronchospasm, laryngospasm, and hypoten-
sion. The second theme involves the need to
have an wunaltered airway to evaluate.
Anesthesiologists frequently relieve glossopto-
sis with the jaw thrust maneuver, bypass upper

airway obstruction with airway adjuncts, and
provide airway pressure to distend collapsible
airways. These routine practices for an anesthe-
siologist to minimize airway obstruction may
adversely affect the diagnostic quality of the
bronchoscopy. The goal should be to allow rapid
assessment of the airway while providing opti-
mal oxygenation, sometimes tolerating periods
of hypercapnia if hemodynamics are not affected
and these effects are not seen as detrimental to
intracranial physiology. As such, special care
should be taken to avoid this in patients with
intracranial and pulmonary hypertension [5], as
hypercarbia may lead to worsening of their
underlying pathophysiologic process.

Design of an optimal anesthetic plan may
involve more than one airway plan. The authors
frequently utilize the following plan to minimize
patient risks, while providing optimal conditions
for a complete bronchoscopy. Initially, spontane-
ous respiration is maintained while oxygen is
provided with a facemask via the anesthesia cir-
cuit without positive end-expiratory pressure
(PEEP) or maneuvers to relieve upper airway
obstruction, and bronchoscopy is performed
through an adaptor attached to the mask. Upon
completion of the evaluation of the supraglottic
airway, an LMA is placed while the patient is still
spontaneously ventilating without PEEP for
dynamic lower airway evaluation. Controlled
ventilation with PEEP is then used to clear car-
bon dioxide and re-recruit atelectatic lung units
during the bronchoalveolar lavage portion of the
examination. In the setting of hypoxemia — an
ETT may be utilized to allow for additional mean
airway pressure delivery to improve oxygenation.
Frequent communication between all team mem-
bers is essential to provide safe management of
the patient while also allowing for optimal condi-
tions for the diagnostic procedure. It is not
uncommon for multiple airway plans to be uti-
lized, and for the plan to change based on the
patient’s response to the anesthetic. Preparation
and communication are key.

Regardless of the initial airway plan, all team
members should work to optimize oxygenation.
This allows for additional patient safety, and also
eliminates the need for pauses in the procedure



11 Anesthesia Consideration for Flexible Bronchoscopy

133

due to oxyhemoglobin desaturation. Oxygen can
easily be administered by the bronchoscopist
through the working channel in the patient with
a patent airway. Alternatively, passive oxygen-
ation can be administered via anesthesia mask,
nasal cannula, or an endotracheal tube insufflat-
ing in the pharynx. Patients at higher risk of oxy-
hemoglobin desaturation may benefit from
controlled or assisted ventilation with oxygen
delivery via LMA or ETT. LMAs are typically
sized according to patient weight, and offer a
conduit of adequate size for the bronchoscopy in
almost all situations. Conversely, the external
diameter of the bronchoscope can exceed the
inner diameter of an age-appropriate ETT. A dis-
cussion regarding relative risks of ETT size ver-
sus scope downsizing is important in the optimal
selection of ETT.

The selection of pharmacologic agents
requires a working knowledge of the available
agents and their relative benefits. Agents should
provide analgesia, amnesia, areflexia, and aki-
nesis. Below each agent will be discussed as a
brief review.

Inhalational agents (volatile anesthetics such
as sevoflurane) are a widely used class of medica-
tions which are delivered through specialized
equipment. They have a reliable dose-response
curve and can even be administered before intra-
venous access is obtained (inhaled delivery). To
limit environmental contamination, these agents
are best administered when the respiratory circuit
has minimal leak. Additionally, a patent airway
with continuous administration of volatile anes-
thetic is important to maintain a desired depth of
anesthesia. Sevoflurane has smooth muscle relax-
ant effects that can be used in the setting of
refractory bronchoconstriction. Lower doses of
sevoflurane are needed to produce unconscious-
ness than those that are needed to prevent move-
ment such as coughing. Vasodilation is commonly
seen with use of volatile anesthetics and is
directly related to the dose administered.
Sevoflurane may be used as a sole agent for bron-
choscopy but significant doses are needed to pre-
vent airway reflexes and movement, necessitating
close monitoring of hemodynamics. Volatile
anesthetics are also known to be triggering agents

for malignant hyperthermia, and should not be
used in patients known or suspected to be at risk.

Propofol is a commonly used anesthetic agent
that is delivered via intravenous route. Bolus
doses of propofol are associated with rapid induc-
tion of unconsciousness, and if used for short
procedures, they are associated with a rapid
recovery of consciousness. The intravenous
administration can be associated with pain at the
injection site, which is mitigated with administra-
tion analgesics or intravenous lidocaine or deliv-
ery of the medication in a larger vein. Propofol
does not have analgesic properties when used as
a sole agent. Vasodilation and hypotension are
also commonly seen with propofol administra-
tion and are directly related to dose administered.
Much like sevoflurane, propofol can be used as a
sole agent for bronchoscopy but significant doses
are needed to prevent airway reflexes and move-
ment, necessitating close monitoring of
hemodynamics.

Dexmedetomidine is intravenous alpha ago-
nist which is typically inadequate as a sole agent
for bronchoscopy but can be a valuable adjunc-
tive medication. It is thought to preserve respira-
tory drive even at high doses. Administration of
dexmedetomidine can significantly reduce the
dose requirements of other agents needed for
ideal procedural conditions. As an alpha-agonist
it can induce significant bradycardia and at higher
doses, hypertension. These responses are espe-
cially seen with loading doses of the medication
[6]. Maintenance infusions can be associated
with hypotension.

Ketamine is a dissociative anesthetic, antago-
nizing the N-methyl-D-aspartate (NMDA) recep-
tor. It provides quality analgesia and amnesia as a
sole agent or in combination with others. It has
sympathomimetic effects which result in hemo-
dynamic stability and are likely responsible for
the bronchodilation which has been described
with its use. Especially in older children, associ-
ated emergence hallucinations can be unpleasant,
and warrant concomitant use of other agents. The
use of ketamine is also associated with salivation,
often prompting the use of anti-sialagogues.

Short-acting opioids such as fentanyl or remi-
fentanil do not produce amnesia and so should
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not be used as sole agents. Opioids reduce airway
reactivity, allowing for optimal bronchoscopy
conditions in the nonparalyzed patient, and pro-
vide antitussive effects during emergence.
Opioids cause dose-related respiratory depres-
sion, so careful titration of dosage is required
when spontaneous breathing is desired. Larger
doses often necessitate controlled ventilation.
Opioids also significantly reduce the dosage of
other agents needed, limiting hemodynamic
changes in the periprocedural period.

Neuromuscular blocking agents provide aki-
nesis, but do not provide amnesia or analgesia, so
should not be used as sole agents. The use of neu-
romuscular blockade nearly eliminates the risk of
laryngospasm and allows dose reduction of other
agents, allowing for improved hemodynamic
profiles. Use of neuromuscular blockade is con-
traindicated if vocal cord motion, dynamic air-
way collapse, or other spontaneous breathing
respiration assessments are needed.

Perioperative Events

Preparation for common intraoperative events
can lead to rapid identification and treatment,
ensuring optimal patient safety. The most com-
mon adverse events include hypoxemia and
hypotension and can be multifactorial in their
etiologies.

Hypoxemia is exceedingly common in patients
undergoing bronchoscopy. Hypoventilation from
respiratory depressant effects of anesthetic medi-
cations or from airway obstruction is commonly
noted. Laryngospasm and bronchospasm are fre-
quently noted airway reflexes that result in
dynamic airway obstruction, and typically
resolve with deepening of the anesthetic.
Alternatively, ventilation and perfusion can
become mismatched, especially after bronchoal-
veolar lavage or atelectasis from derecruitment of
lung units in the supine position. This can be
exacerbated by anesthetic blunting of the normal
hypoxic pulmonary vasoconstriction and may be
responsive to recruitment maneuvers.

Hypotension is an expected but undesirable
side effect of many of the anesthetic drugs used

for bronchoscopy. This can be exacerbated by
medical comorbidities including preoperative
diuresis, myocardial dysfunction, or sepsis. The
preoperative assessment must include an estima-
tion of intravascular volume and cardiac output —
with contingency plans to augment preload,
cardiac function, and systemic vascular resis-
tance as needed for stable hemodynamics. This
requires adequate intravenous access and may
require pre-operative optimization of fluid status
before induction of anesthesia. In most cases, it is
helpful to have immediate access to vasoconstric-
tors and inotropes to optimize organ perfusion
throughout the procedure.

Other life-threatening events are thankfully
less common. Despite this, it is imperative for the
anesthesiologist to have a working knowledge of
all PALS algorithms and access to resuscitation
equipment in the event of patient deterioration.

Recovery and Postoperative Care

Emergence is the cessation of anesthesia and the
transition to postoperative care. This is often
more challenging than the process of induction
and requires significant vigilance on the part of
the anesthesia team. Of utmost importance is
selection of the patient who will require post-
operative ventilator support for which emergence
is inappropriate (Fig. 11.1).

Patients on baseline noninvasive ventilatory
support can often be successfully extubated at the
completion of the procedure, but every effort
should be made to return to noninvasive support
immediately after extubation. However, plans

Residual anesthetic effect expected to adversely impact respiratory drive
Prematurity / postop apnea
History of central apnea with irregular respiratory drive during
emergence
Residual muscle relaxant effect

- Incomplete recovery from anesthetic

Predicted inability to support on less than 0.4 FiO2

Predicted inability to support alveolar minute ventilation
Neuromuscular weakness with poor chest rise on PSV
Significant residual extrathoracic airway obstruction without
ability to overcome with noninvasive positive pressure

Fig. 11.1 Common indications for postoperative inva-
sive mechanical support
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should be made in case the patient requires a
higher level of support following the procedure.

Removal of an LMA or ETT can occur while
the patient is still under general anesthesia (deep
extubation). This has the benefits of decreased
coughing and increased efficiency from a room
turnover standpoint. Alternatively, the LMA or
ETT can be removed while the patient has recov-
ery of protective airway reflexes (awake extuba-
tion). Awake extubation allows the practitioner to
provide positive pressure throughout the emer-
gence process, which is of particular benefit for
patients with atelectasis or neuromuscular
weakness.

Emergence agitation or delirium is commonly
seen in pediatric patients. It consists of agitation
not attributed to pain, and typically resolves after
completion of emergence from anesthesia. There
are many risk factors and treatment modalities
that are beyond the scope of this text, but care
should be taken to avoid patient self-injury dur-
ing the period of emergence agitation.

Postprocedural pain is mild after most bron-
choscopic procedures and is primarily attributed
to sore throat. Treatment options include sys-
temic analgesics such as nonsteroidal anti-
inflammatory drugs, acetaminophen, or opioids.
Alternatively, local anesthetic throat lozenges or
sprays can provide pain relief. While opioids are
infrequently needed for analgesia, they also offer
antitussive effects which may be desirable for
some patients after bronchioalveolar lavage.

Conclusion

Pediatric flexible bronchoscopy is frequently
associated with administration of general anes-
thesia. Communication between the pediatric

anesthesiologist and the proceduralist is para-
mount for the completion of a successful airway
evaluation. Choice of anesthetic agents and air-
way plans is less important than the knowledge
of specific advantages and disadvantages of
each selection.
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