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Abstract

The recent and ongoing evolution towards minimally invasive procedures came with the exciting challenge
for anesthesiologists to share the airway with the interventional pulmonologist or the otorhinolaryngologist.
This narrative review aims to summarize the anesthesiologic considerations when preparing and performing
these procedures. Medical Subject Headings (MESH) terms include 50 articles from PubMed® and Excerpta
Medica Database (EMBASE) databases. Sharing the airway has led to several challenges, such as the possible
loss or collapse of a safe airway. Several solutions have been found, each of which can be used in specific
cases. Communication between the anesthesiologist and the interventionalist is crucial to settling on the best
airway type. The literature is clear, and a thorough preprocedural assessment is needed. When surgery is
performed during the apneic time, high-flow nasal oxygenation is suggested to prolong the apneic time. High-
flow jet ventilation is advocated to ensure an approachable surgical field when a smaller-sized endotracheal
tube is too big. Combining a flow-controlled ventilator and a small-lumen cuffed endotracheal tube can counter
their possible drawbacks. A laryngeal mask is proposed in cases of high tracheal stenosis or bronchoscopic
interventions. Total intravenous anesthesia is the golden standard when general anesthesia is needed,
accompanied by the Bispectral Index to monitor the depth of anesthesia. The use of supplementary medication
such as anticholinergics has been described and can be beneficial.
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Introduction bronchoscopic fine needle aspirations, endoscopic

bleeding control, and bronchoalveolar lavage to

In recent years, there has been a significant
evolution towards minimally invasive procedures,
replacing the need for major surgical procedures
with a higher interventional risk. For example,
mediastinal staging can be done with the help
of bronchoscopy instead of invasive thoracic
surgery'?. With these developments comes an
exciting challenge for anesthesiologists to share
the airway with the interventional pulmonologist or
the airway surgeon'’. Hence, a minimally invasive
procedure means using a direct laryngoscopy
or bronchoscopy to treat upper or lower airway
pathology, encouraging research for novel airway
management and ventilatory techniques. Many
techniques are available, but no golden standard
exists®. Interventional procedures range from

suspension microlaryngoscopy to treat sometimes
critical laryngotracheal stenosis. The decision
between general anesthesia and moderate to full
sedation depends upon the type of procedure and
the patient’s respiratory status, seeing that most
patients suffer from conditions that impair gas
exchange'***. Pathologies of the upper airway, such
as laryngotracheal stenosis, entail the possibility of
difficult airway management. These comorbidities
imply a decent preoperative anesthetic evaluation
to ensure the best available perioperative anesthetic
plan.

The objective of this narrative review is to
create a summary of the ongoing research and
provide a way to optimize the anesthesiologic and
safety considerations during these procedures. We
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aim to summarize the possible anesthesiologic
strategies, starting with general considerations
when planning and performing these procedures.
Further, we discuss the anesthesiologic approaches
to laryngoscopic and bronchoscopic interventions
and suggest the best possible approach if possible.
Lastly, we end with several supplementary
medications that can be used, but no clear evidence
of clinical benefit was noted.

Search Methodology

A literature study was performed using PubMed®
and EMBASE databases (Fig. 1). Several MeSH
terms were applied to specify the search technique:
anesthesia, bronchoscopic interventions,
laryngoscopy, micro laryngoscopy, airway
stenosis, and Evone®. Articles were divided into
groups to distinguish between pulmonology
and otorhinolaryngology procedures based on
procedural techniques. A total of 50 articles were
included to finalize the narrative review. In this
process, we had to consider the possibility of
selection bias; hence, we only selected papers that
seemed interesting for this narrative review, and
we had a particular interest in applying the Evone®.

Results

In this narrative review we have summarized
the anesthesiologic considerations during
interventional laryngoscopy and bronchoscopy.
Therefore, we have evaluated a substantial number
of articles based on title and abstract (Fig. 1).
We will first discuss the general considerations
to be taken preprocedural, followed up by more
specialized approaches to specific interventions.

General considerations

Preprocedural assessment is essential. Evaluation
of the nature and extent of the airway disease can
contribute to the anesthetic planning regarding
airway access, anesthetic management, and
possible complications. Chest radiography, chest
computed tomography, magnetic resonance
and even nasofaryngolaryngoscopy studies can
provide important information about airway
abnormalities or mediastinal masses. Standard
pulmonary spirometry includes valuable
information about the general pulmonary function
and the level of obstruction'**. A preprocedural
deliberation between the anesthesiologist and
the proceduralist is advised to evaluate the
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Fig. 1 — Search methodology.
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anesthetic induction’s success rate and the
need for awake fiberoptic intubation or awake
tracheostomy’. These awake procedures can be
performed successfully when both teams (i.e.
anesthesiologist, interventionalist and nurses) are
fully prepared. The key to success is to inform the
patient, ensure enough locoregional anesthesia,
keep talking to the patient and the team, and have
a backup plan ready.

Flexible laryngoscopy can be used to predict
the difficulty of airway management when a rigid
laryngoscopy is indicated, thus giving us valuable
preoperative information. Transnasal or transoral
flexible laryngoscopy is used to visualize the
laryngeal and pharyngeal structures and is
commonly performed with the help of topical
agents. Patients are informed thoroughly about
the procedure and, because of this, do not require
any sedatives or analgesics. Aqueous gel has been
used alone or with a nasal decongestant®.

The introduction of the flexible fiberoptic
bronchoscope in 1960 marked the beginning of the
quest for innovative endobronchial procedures,
discharging the need for major surgical procedures
with a high interventional risk'**®. This
establishment arranged new treatment options for
patients not candidates for surgical treatment’.
With the complexity of these procedures comes
the need for new anesthesiologic expertise to
ensure the safety of the patients. The presence
of an anesthesiologist seemed unnecessary at
the beginning of interventional pulmonology.
However, it appears almost obliged to stabilize
the airway and cardiorespiratory system during
these complex procedures with simultaneous
airway management*'°. This was of enormous
importance when several deaths were noted
related to sedation or local anesthetics in the 1970s
during interventional bronchoscopy'’. Sharing
the airway, the wish for a motionless field, and
aggressive airway suctioning lead to difficult
ventilation and oxygenation of the patient'.

The otorhinolaryngologist handles several
types of airway narrowing, divided into airway
emergencies (e.g., pediatric glottitis, compressing
hematomas) and elective situations (tracheal
stenosis, tumors, infections)’. Suspension
microlaryngoscopy (SML) is performed to
evaluate the endolaryngeal lesions, perform
biopsies and treat the underlying pathology'''?. The
aim is to obtain a sufficient depth of anesthesia,
maximal exposure, unobstructed surgical field,
adequate gas exchange, and satisfactory time for
the proceduralist to carry out the procedure'>".
Total intravenous anesthesia (TIVA) of propofol
and remifentanil has been the golden standard

to ensure a satisfactory depth of anesthesia. The
type of airway device and ventilation depends
upon the location of the surgery (hypopharynx,
supraglottic, larynx, subglottic)". Several airway
and ventilation types have been described, each
with advantages and disadvantages.

The evolution to less invasive procedures
came with the shift to outpatient instead of
prolonged hospitalizations. This revolution was
the foundation for non-operating room anesthesia
(NORA) sites, also known as ‘Hybrid ORs’"".
An ideal NORA needs to be equipped with
cardiorespiratory monitoring and resuscitation
equipment. The recovery room will need an oxygen
supply, vacuum suction, and cardiorespiratory
monitoring. Post-anesthesia monitoring and the
possibility of both bronchoscopic and surgical
procedures in these hybrid ORs are critical to
ensure the safety of the patients®'>'*. Performing
these procedures outside the traditional operating
room while maintaining the same patient safety
and satisfaction level is the ultimate end objective.
José et al. concluded that these cases were more
cost-effective when performed in the NORA sites
due to the combination of improved patient and
proceduralist satisfaction and the rapid turnover
of cases"’.

Central airway obstructions of the proximal
airways incorporate the most feared complications
for physicians. The loss of an airway can be
disastrous and needs the presence of a surgical
backup’. Preprocedural evaluation is of enormous
importance to arrange the anesthesiologic plan.
The anticipation of a difficult airway with the
possibility of an awake fiberoptic intubation or a
(awake) tracheotomy includes the need for this to
be performed in the OR.

Standard monitoring is mandatory as defined by
the American Society of Anesthesiologists. The
use of transcutaneous capnometry in critically
ill patients has been studied and suggested as a
solution when end-tidal gas analysis is impossible
or when a significant gas leak is present. Attention
has to be paid to the delay in changes between
arterial and transcutaneous CO?2 levels*'®.

The type of interventional procedure,
pathology, and medical comorbidities dictate the
type of airway management, but it is still a matter
of debate'?’. Respiratory failure is a significant
risk during these procedures, as the arterial partial
pressure of oxygen can drop more than 20 mmHg*.
During bronchoscopy, a bite block is needed to
protect the bronchoscope and the patient’s teeth’.
In the following, we aim to summarize a list of
interventional procedures and the possible types
of anesthesia.
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Rigid laryngoscopy

Rigid suspension microlaryngoscopy requires
general anesthesia. TIVA is preferred over volatile
agents. As a result of constant suctioning and gas
leaks, the risk of inadequate depth of anesthesia
is magnificent when volatile agents are used and
are therefore averted'****, Therefore, a propofol
infusion (titrated between 75 mcg.kg-1.min-1
and 250 mcg.kg-1.min-1) combined with a short
working opiate is advised’. When remifentanil is
used, a higher dose (0.25-0.50 mcg.kg-1.min-1)
is recommended to lower the risk of coughing,
laryngospasm, hemodynamic response, and to
increase procedural satisfaction®?'. The depth of
anesthesia can be analyzed by the Bispectral Index
(BIS Monitor), with a target between 40 and 60>
Muscle relaxation is needed when an
endotracheal tube (ETT) is required. The choice of
depolarizing and non-depolarizing agents depends
on physician preference and patient profile’. When
complex airway management is expected, we advise
using rocuronium and, if needed, reversing with
sugammadex. Cases of anterior mediastinal masses
have been described in which they omitted muscle
relaxation to prevent severe airway obstruction'**.
When general anesthesia is performed,
preoxygenation with a non-rebreathe mask at
10-12 L.min-1 is advised®’. The airway can be
supported with the help of a supraglottic airway
(SGA), especially in cases where subglottic
stenosis makes using an ETT difficult and more
traumatic*’. A laryngeal mask (LMA) provides
optimal examination and safe ventilation in patients
with subglottic or high-tracheal lesions. Because of
its fewer stimulation characteristics, lower doses
of anesthesia are needed, and it allows topical
anesthetics to be applied to the vocal cords'>'"*.
SML traditionally implied the need for general
anesthesia. Controlled mechanical ventilation
has been performed successfully with a small
endotracheal tube, offering the best airway
protection and oxygenation. Due to the obstruction
of the surgical site, the interventional proceduralist
does not prefer this airway type. Collapse or
obstruction of the airway is possible when the
underlying pathology closes the airway. In this
case, intubation with even a smaller endotracheal
tube could be impossible and end dramatically'>?.
Several methods have been found to bypass this
dangerous complication. Intermittent ventilation
or intubation is an acceptable option. In 1996,
the superiority of this ventilation type was stated
by offering an ideal surgeon view?. The most
critical disadvantage is the risk of hypoxemia and
hypercapnia, which can result in the occurrence or
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worsening of respiratory acidosis. Repeated airway
manipulation can lead to unintentional airway
injury and entail interruption of operative time'>**.

High-flow nasal oxygenation (HFNO) with
spontaneous ventilation is suggested to increase
patient safety in compromised airways by tumors or
stenosis. Trans-nasal humidified rapid insufflation
ventilatory exchange (THRIVE) in combination
with high flow nasal cannula (HFNC) can be used
in spontaneously ventilating or apneic patients,
prolonging the apneic time'?. HFNO was used
mainly in intensive care during hypoxemic
respiratory distress to reduce reintubation. Still, an
increasing interest is found in anesthesia to improve
preoxygenation during rapid sequence intubation
or in obese patients. Eventually, Courbon et al.
described the successful maintenance of airway
permeability and oxygenation with HFNO when
laser resection was performed. In only 3 out of
their 32 cases, there was a saturation <92%. This
happened when FiO2 was decreased to 30%
when lasering was performed. Courbon et al.
stated that the lack of end-tidal carbon dioxide
detection is a crucial limitation. Transcutaneous
CO2 measurement could have been the solution'.
However, the study of Zhen et al. clearly showed no
significant differences in PaO2 and PaCO2 between
THRIVE and facemask pre-oxygenation and apnea.
They concluded a more prolonged and safer apneic
time with the help of THRIVE?".

The systematic review by Chan et al. stated
that HFNC is a viable and safe alternative in low-
risk patients. Although HFNC was associated
with reduced operating time, conventional
ventilation would be safer in higher-risk patients.
Cardiovascular and respiratory diseases dictate
poor candidates’?®. Conventional ventilation
was dictated as mechanical ventilation with
tracheal intubation or superimposed high-
frequency jet ventilation (HFJV). They noted a
higher desaturation rate, hypercapnia, and rescue
intervention in the HFNC cases®. The same
conclusion was found in the non-inferiority study
of Min et al. They provided a cut-off of 28 minutes
as a safe apneic period when HFNC was used to
prevent the occurrence of significant respiratory
acidosis®. Local or locoregional anesthesia can
be used to optimize SML when spontaneous
ventilation is obtained with TIVA. Lidocaine
was applied topically to the tongue, glottis, and
trachea and seemed critical to the success of the
procedures. More evidence is needed to evaluate
the possible added value of a superior laryngeal
nerve block when performing an SML'.

Several possible ventilation strategies have
been illustrated when a carbon dioxide laser is



used. HFJV can be applied supraglottically or
subglottically®>. HFJV combines a non-cuffed
narrow-bore endotracheal tube and a specialized
ventilator. Small volumes of air are insufflated
at a supraphysiological rate of 100-150/min. The
outer diameter of the endotracheal tube is around
4.3 mm, resulting in almost zero intubation fails®.
The most important disadvantage of HFJV is the
possibility of pneumothorax, pneumomediastinum,
or subcutaneous emphysema due to the smaller
diameter. This can occur when insufficient
time is provided during exhalation'**. Several
authors indicated the anesthetist’s vigilance as
the best prevention of barotrauma'“*. Hence, the
expiration exists out of passive airflow around
the tube, and oscillation of the vocal cords is
possible, resulting in an annoying operating field.
This also implies the aerosolization of airborne
particles with the possibility of infections for the
whole operating team. Bulky tumors and severe
airway stenosis form a relative contraindication
to the HFJV, ensuring the likelihood of restricted
air backflow. Another disadvantage of HFJV is
the possibility of blood or tissue residues being
forced distally'>34%,

The drawbacks of HFJV can be countered by
Evone®, which uses flow-controlled ventilation
with a small-lumen cuffed endotracheal tube
(Tritube®) (Fig. 2). This flow-controlled ventilation
uses negative pressure to remove the air from the
lungs. Bernoulli’s principle generates negative
pressure and does not rely on the passive lung
emptying phase. The Evone® ventilator (Fig. 3) is
the automatized version of the Ventrain®*.

The Evone® has been used by Meulemans et al.
in an observational study during upper airway
surgery. They concluded that Evone® was an ideal
airway and ventilation type with no hypoxemia,
hypercapnia, or other adverse events. The small
diameter of the Tritube® (4.4mm outer diameter)
ensured the perfect surroundings for the surgeon®.
Intubation can be done with the help of a malleable
stylet to preshape the Tritube®. The Tritube®
contains three lumens to control the inflation of
the cuff, monitor the pressure in the trachea, and
ventilate the patient. Several parameters, such
as minute inspiratory fraction of oxygen (FiO2),
inspiratory flow rate, Inspiratory: Expiratory rate
(I: E), PIP, and PEEP, can be adjusted. One of the
most significant advantages of Evone® compared
to the HFJV is the possibility of evaluating the
end-tidal carbon dioxide with conventional
capnography. These factors mentioned above make
a safer environment possible with zero risk of air
trapping and a safer practice for the patients and
the surgeons thanks to the cuff*.

The Evone®” seems to be the holy grail for
airway and ventilation. However, there are some
hitches. Critical subglottic or tracheal stenosis
with a diameter less than 4mm forms an absolute
contraindication because the Tritube® cannot
pass®. The Tritube® can be blocked by secretions
or dislocated by coughing*. As stated before, the
administration of glycopyrrolate can be considered.
A complete neuromuscular blockade is needed
before inflating the cuff to avoid any possible
barotrauma caused by coughing. When extubating,
total neutralization of neuromuscular blockade

Fig. 2 — Tritube®.
The small-bore (outer diameter of maximum 4.4 mm) tube has three lumens: one for inflation of the cuff (white), one to
monitor the pressure in the trachea (black), and one to ventilate the patient (orange). The malleable stylet is shown in the
picture; this can help to preshape the Tritube®.
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Fig. 3— Display of the Evone® ventilator (Ventinova).
1. End-tidal CO2 - 2. Tidal Volume (L/min) - 3. Peak Pressure (mbar) (measurement) - 4. Peak Pressure (mbar)
(adjustable) - 5. Inspiratory fraction O2 (adjustable) - 6. Inspiratory flow (adjustable).

is required; the combination of rocuronium
and sugammadex is advised. The Evone® needs
calibration time and some time to prepare the setup.
This can take up to 5 or 10 minutes, implicating its
complex use during emergencies. The cost price of
the Tritube® needs to be considered before starting
an elective procedure®.

An LMA can be perfectly used as an airway
device in cases of a high tracheal stenosis
resection. It can be suggested for rigid infraglottic
pathology. The LMA had several advantages,
such as spontaneous or positive airway pressure
ventilation, the possibility of a smooth emergence,
and facilitation of the placement of the jet
ventilator. Starting with an LMA as the airway
device makes it possible to check the possibility
and safety of the patient’s ventilation without using
muscle relaxation®* .

Flexbile bronchoscopy

Flexible bronchoscopy has been performed with
sedation with propofol and topical anesthetics.
This resulted in amnesia, decreased coughing, and
reduced feeling of suffocation'®”*. Any difference
between moderate sedation and general anesthesia
for flexible bronchoscopy has been thoroughly
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examined. A superiority of general anesthesia was
achieved via TIVA of propofol and remifentanil
in combination with HFJV. A LMA provides safe
airway management with little stimulation during
placement and maintenance'”*.

Different types of oxygenation strategies have
been studied in non-intubated patients to avoid
desaturation episodes during flexible fiberoptic
bronchoscopy. They concluded a superiority
of HFNC to conventional oxygen therapy in
outpatients and a superiority of non-invasive
ventilation to HFNC in patients with severe acute
respiratory failure (ARF). Thoughts must be given
on possible interference with the bronchoscopic
procedure4. In the aftermath of the severe acute
respiratory syndrome coronavirus 2 (SARS-
CoV-2) pandemic, precautionary measures must
be taken during aerosol-generating procedures.
Air dispersion of the virus is possible and increases
the risk of infection among healthcare personne*°.
Personal protective equipment and sufficient
protective barriers are fundamental*'.

Rigid bronchoscopy

Standard diagnostic bronchoscopy can be done
safely with topical local anesthetics and moderate



sedation if required by the patient**. Skinner et al.
demonstrated a non-inferiority of conscious sedation
to general anesthesia regarding patient comfort,
safety, or diagnostic accuracy. However, they
stated the need for general anesthesia when longer
and more complex procedures were performed®.
General anesthesia results in superior conditions
for physicians, reduced procedural time, and more
patient satisfaction'.

Bronchoalvealar lavage

Studies have been performed to evaluate the rate
of adverse events when bronchoalveolar lavage
(BAL) was performed on critically ill patients*. No
significant difference was found between HFNC
therapy and non-invasive ventilation when BAL
was performed with non-intubated patients. HFNC
is more accessible for care providers and explains
the predominant use. Kamel et al. questioned the
need for systematically intubating when performing
BAL in patients most susceptible to adverse events.
Further research is needed to answer this question.
The lowest rate of adverse events was noted when
procedures were executed by trained pulmonologists
and ICU physicians®*.

Supplementary medication or anesthetics

The superiority of propofol and hydrocodone over
propofol alone in suppressing cough has been
demonstrated. Four to 5 mg hydrocodone increased
patient and proceduralist satisfaction during BAL
and transbronchial needle aspiration. Hemodynamic
and respiratory parameters were similar*.

Small doses of anticholinergics can be applied to
reduce bronchial secretions. A reduction in airway
secretions was concluded; unfortunately, no clinical
benefit in reducing cough, patient discomfort,
oxygen desaturation, or procedure time has been
noted. Scrutiny is encouraged when administering
atropine (0.01 mg/kg iv) or glycopyrrolate (0.005
mg/kg iv) and possible hemodynamic fluctuations.
Routine use is discouraged by the American College
of Chest Physicians®*#,

Midazolam can be given preprocedural to
induce anxiolysis, sedation, or anterograde
amnesia. Conway et al. concluded no reduction
in anxiety, discomfort, or participant satisfaction
when comparing midazolam to placebo. However,
patients preferred sedation with midazolam over
no sedation at all®. Sedative premedication should
be given with caution because of the possibility of
hypoventilation and airway compromise’. When
moderate sedation is demanded, Clark et al. stated
that propofol boluses are superior to midazolam
because of the shorter onset and recovery time, less
pain, nausea, and breathlessness postoperatively’.

Several anesthesiologists have used a combination
of propofol, midazolam, and fentanyl. This triple
sedation includes a reduced consumption of
midazolam and propofol without a higher occurrence
of complications compared to double sedation with
propofol and midazolam®.

Ketamine can be added to achieve identical
sedation and analgesia in adults by conserving
spontaneous ventilation. Because of its
hemodynamically stable and potent bronchodilator
effects, a more regular use of ketamine has been
suggested. Caution is advised when used in patients
with ischemic heart diseases and cardiomyopathies.
The emergence delirium can be prevented with the
co-administration of midazolam or propofo™*.

Lidocaine spray is advised as an excellent local
anesthetic, given its short half-life and safety.
Caution is advised in patients with advanced age,
impaired liver function, or congestive heart failure.
Transcricoid or transtracheal injection can be used
instead of a lidocaine spray. The topical dose
should never exceed 7mg/kg, and 1% lidocaine is
suggested>*.

Conclusions

Several airway and ventilation types have been
described as successful and safe, yet no golden
standard exists. The airway management must
be individualized and evaluated preprocedural by
the interventionalist and the anesthesiologist. We
aimed to summarize the findings of the literature
about the airway and ventilation types during
interventional laryngoscopy and bronchoscopy.

The preprocedural assessment is one of the most
important factors dictating the rate of success of these
minimally invasive procedures. The anticipation
of possible complex airway management, airway
collapse, or difficult ventilation can be assessed
preprocedural with the help of standard pulmonary
spirometry and flexible fiberoptic laryngoscopy or
bronchoscopy. The latter can be done with the help
of education and local anesthetics. Considering the
possible complications, the procedure’s feasibility
in NORA sites must be evaluated preprocedural.
Standard complete ASA monitoring is necessary
wherever the procedure takes place.

Rigid laryngoscopy requires general anesthesia
and implies the risk of an obstructed airway. In
cases of high tracheal stenosis resection or rigid
infraglottic pathology, we recommend using
an LMA if resection is done through flexible
bronchoscopy. When direct laryngoscopy is used,
we recommend intermittent apneic ventilation,
HFJV or Evone®. A smaller endotracheal tube
can be used when there is sufficient room for the

ANESTHESIA DURING LARYNGOSCOPY AND BRONCHOSCOPY — WYSEUR ET AL. 59



ProrocorL UZ LEUVEN
The following protocol for anesthetic management is based on selected literature and conforms to the latest evidence-based medicine.
It can be used to prepare and successfully complete complex airway cases.

UZ Leuven Protocol for anesthetic management during diagnostic and interventional
bronchoscopy

1. Pre procedural evaluation'=’
1) Complete preprocedural anesthetic reassessment.
2) Pulmonary function and radiographic evaluation.
3) Bronchodilatatory nebulizer.

2. Pre-induction
1) Optimize patient positioning (table height, sniffing position, reverse
Trendelenburg in obese patients).
2) Full ASA monitoring?.

1. Apply the Bispectral Index (BIS Monitor) before induction to evaluate

the depth of anesthesia during the procedure??-24,
ii. Apply the Neuromuscular Transmission (NMT) monitor, evaluating the
train of four (TOF) periprocedural.
3) Prepare the airway management. Consult the pulmonologist for the desired
airway management. Anticipate the probability of a difficult airway.
4) Pre-oxygenation with 100% FiO,.

1. In the case of bleomycin chemotherapy in medical history, be aware of
the possibility of an exacerbation of bleomycin-induced lung injury
when applying high concentrations of FiO;. FiO can be elevated when
saturations drop to 88%.

5) Induction with propofol and remifentanil, followed by muscle relaxation by
choice.

6) Mask ventilation to ensure a tidal volume of 10ml/kg.

7) Intubation by an experienced anesthesiologist.

1. The presence of multiple comorbidities implies situations not
appropriate for airway teaching.

3. Maintenance
1) Total intravenous anesthesia (TIVA) is the gold standard.
2) High fresh gas flow is advocated.
3) Lower FiO; as soon as possible.
1. FiO2 should be less than 40% to reduce the risk of airway fire when
thermal therapies are performed?.
4) Use a swivel adapter to minimize the gas leak.
5) Mechanical ventilation with PCV mode is advocated. Aim to achieve a tidal
volume of at least 8 ml/kg with 8-12 mmHg PEEP levels.
6) A recruitment manoeuvre is advised if lung re-inflation is desired after
excessive suctioning.
7) Complete reversal of neuromuscular blockade is required.
1. Sugammadex is advised when rocuronium is used.
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surgeon and in cases of intermittent intubation.
HFNO is suggested to prolong the apneic time.
HFJV is recommended for laryngeal tumors
but implies several disadvantages and needs
high vigilance from the anesthesiologist. The
Evone® is advised to counter most of the HFJV
drawbacks. General anesthesia showed superiority
in preventing coughing and feeling of suffocation
and giving the best accessible surgical field.
We advocate the use of TIVA propofol and a
short working opiate guided by the BIS monitor.
Preoxygenation is crucial and can be done with
a non-rebreathe mask or even with the help of
THRIVE. Concerning the type of airway device,
we did not find a ‘one-size-fits-all’. Preprocedural
evaluation and deliberation with the proceduralist
are needed to decide the best-suited airway device.
Effective communication is required to ensure
patients’ safest surgical and anesthetic conditions.
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