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Abstract

High-flow nasal oxygen (HFNO) therapy is extensively used in critical care units for spontaneously breathing patients.
Trans-nasal humidified rapid insufflation ventilatory exchange (THRIVE) is a method of apnoeic oxygenation with continu-
ous nasal delivery of warmed, humidified oxygen at high-flow rates up to 70L/min. THRIVE extends the apnoeic window
before desaturation occurs so that tubeless anaesthesia is possible. The advent of THRIVE has had a monumental impact
on anaesthetic practice, with a diverse range of clinical applications and it has been incorporated into difficult airway
guidelines. THRIVE has many applications in otolaryngology and head and neck surgery. It is used as a pre-oxygenation
tool during induction in both anticipated and unanticipated difficult airway scenarios and as a method of oxygenation for
tubeless anaesthesia in elective laryngotracheal and hypopharyngeal surgeries and during emergence from anaesthesia. In
this scoping review of the literature, we aim to provide an overview on the utility of THRIVE in otolaryngology, including
the underlying physiologic principles, current indications and limitations, and its feasibility and safety in different surgical
contexts and specific population groups.
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Abbreviations RCTs Randomised controlled trials

Cco, Carbon dioxide THRIVE Trans-nasal humidified rapid insufflation venti-
FiO, Fraction of inspired oxygen latory exchange

FRC Functional residual capacity

HFNO High-flow nasal oxygen

PEEP Positive end-expiratory pressure Introduction

KTP Potassium titanyl phosphate

High-flow nasal oxygen (HFNO) has been established in
critical care for spontaneously breathing patients, with
recognised indications in the management of acute res-
piratory failure and decompensated heart failure, the pre-
vention of atelectasis, and to support oxygenation after
weaning from mechanical ventilation [1]. Within the last
decade, increasing research has focussed on the role of
HFNO for apnoeic oxygenation and ventilation in the peri-
operative setting, including; preoxygenation prior to estab-
lishing a definitive airway in patients undergoing general
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anaesthesia [2-5], intraoperative ventilation during shared
airway surgery, and post-extubation respiratory support
[6]. Patel first described THRIVE in a case series of 25
patients with anticipated difficult airways [2]. It involves
the continual delivery of warmed, humidified oxygen via
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wide-bore nasal cannulae with 100% FiO2 and high flow
rates of upto 70L/min [2]. An optional gas blender can
adjust the delivered oxygen concentration and positive
end-expiratory pressures (PEEP) of up to 7 cm H,0 can
be achieved [2, 7].

The benefit in the perioperative period is the ability
to extend the apnoeic window, defined as the timeframe
between induction of anaesthesia and securement of a
definitive airway, beyond that of conventional preoxy-
genation with facemask ventilation. This has been dem-
onstrated in RCTs in adult [2, 4, 5, 8] and obese [3, 7,
8] populations. Extending the apnoeic window reduces
the risk of hypoxia during induction and provides greater
time to establish a definitive airway in a controlled set-
ting —the advantage is evident in emergency and difficult
airway situations [2, 9-11]. Recently, THRIVE has gained
popularity and demonstrated advantages in shared airway
procedures (Tables 1, 2) as an alternative to intubation or
intermittent jet ventilation, as tubeless anaesthesia pro-
vides an unobstructed view of the surgical field [12-14].
Diverse clinical applications of THRIVE are described
including diagnostic and therapeutic airway procedures
(Table 3). The aim of this literature review is to contextu-
alise the role of THRIVE in otolaryngology.

Table2 Summary of the disadvantages of THRIVE described in the
literature

Requires specialised oxygen delivery equipment
Cost of machine and associated disposable equipment
Success is dependent of anaesthetist experience

Success is dependent on patient factors including age, BMI, OSA,
cardiorespiratory status, smoking history, hypermetabolic states,
and presence of upper airway pathology

No aspiration protection
End tidal CO2 is not monitored

Methodology

A structured literature review was performed using Med-
line, PubMed, and Embase from inception until 01/04/2023,
and restricted to the English language. The following search
terms were used: “apnoeic oxygenation,” “trans-nasal
humidified rapid insufflation ventilatory exchange,” “oto-
laryngology,” “head and neck surgery,” and “laryngeal sur-
gery.” The titles and abstracts were assessed for relevance,
and whole-text article screening was performed to determine
eligibility for inclusion. Additional articles were found using
Google Scholar, the reference lists of included articles, and
the “similar articles” feature in PubMed.

Table 1 Summary of the
advantages of THRIVE
described in the literature

Preoxygenation

- Extends the safe apnoeic window

- Airway management in patients with known difficult airway
- Emergency surgery for airway obstruction

Apnoeic oxygenation

- Maintains tubeless anaesthesia for short, elective laryngeal and hypopharyngeal surgeries

Can be used throughout the perioperative period including for preoxygenation, intraoperative apnoeic
oxygenation, and for postoperative support

Faster time to suspension and fewer suspension adjustments

Improved theatre efficiency and turnover from decreased operating and recovery time

Large evidence base from anaesthetic and critical care literature

Unobstructed field of view aids diagnostic assessment of the upper airway and provides more space for
instrumentation in transoral endoscopic surgery

Avoids intubation and associated airway trauma

Reduced laryngospasm due to intubation

Maintains vocal cords in natural position, favourable for augmentation surgery

Higher surgeon satisfaction

Humidification of delivered gases prevents mucosal drying

Minimises need to interrupt surgery for jet ventilation

Decreased risk of barotrauma and vibrational tissue injury

Decreased risk of jetting specimen into lower airway

Maintains tissue alignment

Has been described in diverse clinical applications in otolaryngology
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Table 3 Summary of clinical applications of THRIVE in otolaryngologic surgery

Diagnostic procedures

Microlaryngoscopy, bronchoscopy, and/or oesophagoscopy for examination under anaesthesia with or without biopsy of lesions [15-27]

Drug-induced sleep endoscopy and dynamic assessment of upper airway, e.g. in paediatric sleep disordered breathing, laryngomalacia, and other

congenital airway pathology [18, 28, 29]**

Therapeutic procedures

Removal of benign and malignant lesions of the hypopharynx, larynx, and trachea—granuloma, vocal cord polyps and nodules, papillomas,

cysts, webs, leukoplakia, carcinomas
Removal of airway foreign bodies [28, 30]

Balloon dilatations or resection of subglottic or tracheal stenosis [14, 15, 23, 24, 28, 31-37]

Vocal cord augmentation surgery including medialisation procedures [14, 15, 21, 23, 24, 36]

Stapling of pharyngeal pouches [23]

Oesophageal dilatation [23]

Paediatric airway surgery including supraglottoplasty [28, 29]
Laser airway surgery [15, 23, 28, 32, 35, 38—40]

Difficult airway management

Awake fibreoptic intubation [15, 18]

Surgical tracheostomy [15, 41]

**Some authors refer to THRIVE in the context of apnoeic ventilation only, whilst others have used the terminology in spontaneously breathing
patients under anaesthesia. The term “SponTaneous Respiration using IntraVEnous anaesthesia and Hi-flow nasal oxygen” or “STRIVE Hi” has
been adopted by some instead to describe high-flow nasal oxygenation in non-apnoeic patients [32]

Results

Eighty-four articles were identified and included; case report
and case series (n=38), editorials (n=6), conceptual/model-
ling/physiologic studies (n=11), literature reviews (n=28),
clinical audits (n=1), retrospective (n=10) and prospective
(n=17) cohort studies, systematic reviews (n=4), clinical
guidelines (n=1), and RCTs (n=18).

Discussion

Physiologic Mechanisms of Apnoeic Oxygenation
and Ventilation in THRIVE

THRIVE has been shown to extend the safe apnoeic win-
dow before desaturation in multiple studies [2-5, 7, 8, 10].
Conceptual and animal models of apnoeic oxygenation since
the early twentieth century have demonstrated that alveolar
oxygen uptake occurs provided there is a continual supply of
100% oxygen [42—-46]. This is limited by reduced CO, clear-
ance in the absence of ventilatory movements, resulting in
hypercapnia and acidosis, which is why low-flow nasal oxy-
genation (LFNO) cannot be sustained in apnoeic patients.
Patel demonstrated that high-flow rates of 70L/min extended
apnoea times up to 65 min without desaturation and reduced
the rate of CO, accumulation from 0.35 to 0.45 kPa/min as
reported in LFNO previous studies to 0.15 kPa/min. This
suggests some degree of CO, clearance [2].

Computational fluid dynamic models show HFNO deliv-
ery creates a highly turbulent supraglottic vortex that fills
the upper airway with 100% oxygen. Continual insufflation
provides flow-dependent deadspace flushing and washes out
nitrogen and CO, [47-49]. This creates a large pharyngeal
oxygen reservoir that bypasses the high resistance of the
upper airway and reduces work of breathing by allowing
breathing to effectively occur from the level of the glottis.
Studies in spontaneously breathing and apnoeic patients
show that THRIVE generates a flow-dependent, positive
airway pressure of 0.5-1.0 cm H,O per 10L increase in
flow rate [16, 50-52]. Inter-patient variation is attributed
to patient characteristics, fitting of the nasal cannula, and
degree of mouth opening [50, 51, 53]. The physiological
benefits include (1) providing a distending force and splint-
ing the upper airway to maintain patency for airflow, par-
ticularly in patients with obesity, obstructive sleep apnoea,
and structural upper airway obstruction, and (2) increasing
end-expiratory lung volume and functional residual capacity
(FRC) by preventing atelectasis—this translates to improved
ventilation-perfusion match and reduced work of breathing
[47].

Apnoeic oxygenation is a phenomenon where the differ-
ential rates of alveolar oxygen removal and of CO, excretion
provide a pressure gradient for a ventilatory mass flow of
oxygen from the upper airways towards the alveoli. Alveolar
oxygen extraction generates a subatmospheric alveolar pres-
sure that drives the mass flow of oxygen into the alveoli [50].
Effective apnoeic oxygenation depends on continual insuf-
flation for oxygen replenishment and deadspace washout to
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maximise the oxygen pressure gradient at the alveolar-cap-
illary interface. CO, excretion into the alveoli is compara-
tively slow due to high blood solubility and the presence of
buffering systems. Once this buffering capacity is exceeded,
alveolar CO, accumulation will reduce the effectiveness of
aventilatory mass flow and apnoeic oxygenation, leading to
desaturations that require rescue ventilation. High FiO2 and
flow rates prevents dilution of oxygen within the pharynx by
renitrogenation, CO, rebreathing, or entrainment of room
air.

The mechanism underlying CO, clearance in THRIVE
is controversial. [50, 54, 55]. It is hypothesised to be an
interaction of the supraglottic vortex with cardiogenic oscil-
lations, which facilitate micro-ventilation and gas mixing
within the deadspace [42, 43, 47—-49]. During the cardiac
cycle, thythmic alterations in cardiac volume and associated
changes in intrathoracic pressure create pulsatile gas flow,
with estimated volumes between 6 and 40 mL. The heart
compresses the lung parenchyma with each heartbeat, and
pulmonary vascular flow stretches the small airways. This
transports CO, into the proximal trachea and distal phar-
ynx, where entrained eddy currents from the supraglottic
vortex facilitates gas mixing and washout. Higher flow rates
improve CO, clearance as the vortex extends further distally.
Intraoperative blood gas CO, monitoring suggests THRIVE
may achieve up to 50% of gas exchange required for optimal
ventilation [2, 16, 56].

Anaesthetic Set Up and Considerations

Earlier studies demonstrated that nasopharyngeal apnoeic
preoxygenation with low-flow devices could delay the onset
to and reduce the degree of desaturation during endotracheal
intubation in ASA I-II adults undergoing elective surgery
[57-59]. However, nasal delivery of 10-12L/min of cold,
dry oxygen causes patient discomfort. Detrimental effects
include reduced mucociliary clearance, drying of nasal
secretions, mucosal trauma, and activation of protective
nasopulmonary bronchoconstrictor responses that increase
the upper airway resistance [60, 61]. HFNO and THRIVE
overcome these limitations. THRIVE was first described for
preoxygenation in patients with difficult airways undergo-
ing hypopharyngeal or laryngotracheal surgery [2]. Preoxy-
genation achieves (1) denitrogenation of the lung volume to
maximise oxygen storage, with studies showing an increase
in alveolar oxygen content from 450 to 3000 mL and (2)
maximising the oxygen carrying content of the blood by
fully saturating haemoglobin [57]. This provides a reservoir
of oxygen during efforts to secure an airway.

OptiFlow™ (Fisher and Paykel, New Zealand) is a com-
mercially available trans-nasal humidified oxygen delivery
system that is commonly used in THRIVE. The circuit com-
prises of a flow meter, heated humidifier, wide-bore nasal
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cannula, and an optional air/oxygen blender (Figs. 1, 2 and
3). Pre-oxygenation occurs with 100% FiO, often in the head
up position, which reduces basal atelectasis and increases
FRC. The upper airway should be splinted with jaw thrust,
or nasopharyngeal or oropharyngeal airway adjuncts in the
obese patient, to maintain patency for adequate flow into
the lower airway [62]. Intraoperatively, rigid laryngoscopy
provides this splinting effect during tubeless anaesthesia.
Patel commenced preoxygenation at 70L/min for 10 min
[2], whilst other authors use lower flow rates of 30L/min
for patient comfort whilst awake [15]. Total intravenous
anaesthesia is often used, with propofol as an induction and
maintenance agent and an opioid target-controlled infusion
(remifentanil, alfentanil, or fentanyl). Whilst paralysis is not
mandatory, a non-depolarising muscle relaxant is usually
administered, though some have used succinylcholine [12].
Following induction, the flow rate is increased upto 70L/
min, as required and intubation or tubeless anaesthesia can
proceed.

Close SpO, monitoring is vital, with consideration of
rescue facemask or jet ventilation for desaturations under
90%—though, in the stable, non-obese patient without car-
diorespiratory comorbidities, desaturation may be tolerated
to avoid interrupting critical portions of surgery. The need
for intraoperative CO, monitoring is controversial. End-
tidal CO, is not available during tubeless anaesthesia and
the need for transcutaneous monitoring or blood sampling
is not established. Evidence suggests that most THRIVE
candidates tolerate short durations of mild hypercapnia
and respiratory acidosis [12, 16]. A progressive increase in
alveolar-arterial CO, gradient is noted with time, however
Forsberg showed that lung volume changes and atelectasis
are not more common in THRIVE compared to mechani-
cal ventilation and do not explain this finding [63]. Studies
also show hyperventilation prior to preoxygenation had no
clinically significant impact on lowering PaCO, or extend-
ing the apnoeic window [17]. Piosik investigated intraop-
erative blood gas fluctuations during THRIVE in ASA I-1I
patients undergoing elective surgery, showing that, although
oxygenation was maintained with a median apnoeic time
of 25 min, all eventually developed significant respiratory
acidosis (pH <7.15) requiring discontinuation of THRIVE
[64]. In a RCT comparing THRIVE with mechanical ven-
tilation during short, elective laryngeal surgery, Forsberg
no clinically relevant increase in inflammatory markers or
biomarkers to suggest hypercapnia-related cerebral, cardiac,
or renal insult [65].

RCTs have shown that THRIVE is safe and effective for
preoxygenation in patients undergoing general anaesthe-
sia and during intubation in critical care units [3-5, 7-9].
Subgroups that warrant special consideration should be
discussed. Children have higher rates of oxygen consump-
tion and CO, production, reduced FRC, greater relative
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Fig. 1 The OptiFlow oxygen
delivery system (left) and the
wide-bore nasal cannulae used
for trans-nasal high flow oxygen
delivery during THRIVE (right)

Fig.2 Example of subject connected to THRIVE apparatus

deadspace volume, and higher closing capacity, which
results in faster onset to desaturation [56, 66-70]. The
paediatric intensive care literature commonly describes
flow rates of 1-2L/kg/min. Humphreys showed THRIVE
prolonged apnoea time compared to jaw thrust alone prior
to intubation [69]. Riva however showed THRIVE had no
additive benefit in extending apnoeic window compared to
LFNO [70]. Both studies failed to demonstrate effective CO,
clearance in children, with similar rise in transcutaneous

Fig.3 Clinical photograph of apnoeic oxygenation using THRIVE
during an elective microlaryngoscopy procedure

CO, in intervention and control arms. This may be due to
technical factors in delivering THRIVE in children or ana-
tomical and physiologic differences. Flow rates exceeding
2L/kg/min have not been investigated due to the uncertain
safety profile. A systematic review suggested HFNO was not
superior to LFNO for apnoeic oxygenation in elective and
emergency paediatric intubation [68]. Obesity is associated
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with shortened apnoeic windows due to reduced FRC, expir-
atory reserve volume, chest wall compliance, and increased
atelectasis during anaesthesia, and hence represents a cohort
where THRIVE may be useful for preoxygenation. RCTs
have shown that THRIVE prolongs the safe apnoea time in
the obese patient undergoing general anaesthesia compared
to LFNO and facemask ventilation [3, 7]. The window is
shorter and they are more likely to desaturate than the non-
obese patient, which must be considered when undergo-
ing laryngeal surgery. The continuous positive pressure of
approximately 7 cm H,O may be insufficient in this popula-
tion to effectively prevent atelectasis [2]. Other medical con-
ditions that may impact on the success of THRIVE include
underlying lung disease (impaired gaseous exchange), car-
diac disease (impaired cardiac output), anaemia (impaired
oxygen carrying capacity), and pathophysiologic states of
increased oxygen consumption, all of which can contribute
to faster desaturation. Pregnant women warrant further atten-
tion due to reduced FRC. In one RCT, THRIVE performed
slightly worse than facemask ventilation during preoxy-
genation for Caesarean section [71]. A case series showed
THRIVE was successfully used during surgical resection of
tracheal stenosis in pregnancy [31].

Providing anaesthesia and optimal surgical conditions for
laryngotracheal surgery presents challenges with a higher
risk of airway complications [72] and need for subspecial-
ised airway management skills. Patient, anaesthetic/surgical,
and institutional factors determine the success of THRIVE.
Careful preoperative planning, patient optimisation and
selection, familiarity with airway equipment, discussion of
rescue ventilation strategies, and selection of an adequately
trained staff is critical. Patients requiring airway procedures
are likely elderly and with a history of tobacco or alcohol
abuse, poor cardiopulmonary reserve, or airway symptoms.
Shared airway surgery is a collective responsibility between
the anaesthetist and proceduralist, and a multidisciplinary
approach with clear and effective communication is fun-
damental. Providers must balance the length of apnoeic
ventilation with the risk of hypercapnia, and know when
to interrupt surgery for rescue ventilation. The options for
rescue ventilation include face-mask ventilation, jet ventila-
tion, intubation, or laryngeal mask.

Surgical Applications in Otolaryngology

THRIVE in otolaryngology is useful for (1) preoxygena-
tion in the anticipated difficult airway and in elective and
emergency airway management, (2) prolonging the apnoeic
window between periods of positive ventilation, and (3) pro-
viding unimodal method of oxygenation for tubeless anaes-
thesia during short, elective surgeries of the airway. Most
of the evidence base for THRIVE in otolaryngology comes
from observational cohort studies and case series. THRIVE
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has been consistently shown to increase the apnoeic window
during shared airway surgery. Mean apnoea times between
13 and 26 min are reported and the longest duration time
reported is 65 min [2, 12]. It is likely that both the apnoea
time and need for rescue ventilation will be underestimated
by studies involving short laryngeal procedures.

THRIVE is an effective adjunct in the management of
the difficult airway, extending the apnoeic window and
timeframe to establish a definitive airway [2, 9, 18, 32, 73].
Patients with either unfavourable anatomy or cardiopulmo-
nary status have reduced apnoeic windows as well. Multiple
intubation attempts with cycles of facemask ventilation may
further worsen intubation conditions due to laryngeal trauma
and decreased pharyngeal tone from hypoxia. THRIVE gen-
erates positive pharyngeal pressures that distend the upper
airway, which improves patency and visualisation for intuba-
tion. High flows can deliver oxygen through areas of criti-
cal obstruction and by bypassing upper airway resistance,
providing PEEP, and meeting peak inspiratory flow demand,
THRIVE reduces the respiratory effort required from the
patient [47]. This improves the safety of conscious sedation
during emergency and difficult airway management. Lau,
Booth, and Badiger all demonstrated successful THRIVE for
oxygenation in cases of elective and emergency awake fibre-
optic intubations, tracheostomy, and laryngotracheal surgery
in patients with structural airway pathology and cases of
anticipated airway difficulty in head and neck procedures
[15, 18, 32]

THRIVE offers advantages over conventional ventilation
techniques in elective airway surgery including endotracheal
intubation, intermittent intubation, intermittent bag mask
ventilation, and intermittent jet ventilation (Tables 1 and
2). Diverse applications in elective otolaryngologic surgery
are described in the literature (Table 3). No adverse patient
safety events have been described during THRIVE in oto-
laryngologic surgery.

The literature in paediatric otolaryngology is limited but
has been described in diagnostic airway assessment, drug-
induced sleep study, removal of benign lesions, removal of
foreign bodies, and laryngomalacia surgery [19, 28-30, 56,
74, 75]. Okland demonstrated that THRIVE significantly
improved airway patency with flow-dependent increase in
the anterior—posterior glottic view, which is useful for diag-
nostic assessment [74]. The HAMSTER trial is an ongo-
ing RCT to determine the efficacy of THRIVE in paediatric
airway surgery in reducing intraoperative desaturation and
rescue ventilation compared to LFNO [76].

THRIVE during laser laryngeal surgery is controversial
due to concerns regarding the risk of airway fires. Fire safety
guidelines advocate for lowered FiO2 to reduce ignition risk,
with most studies quoting 30%. Surgical airway fires involve
a triad of oxygen (plentiful in THRIVE), heat (provided by
diathermy or laser), and a fuel source. Modelling studies
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have investigated which laser and THRIVE settings are
associated with increased combustion risk [77-79]. Recom-
mendations to minimise airway fires include single operator
control of the laser, using the lowest effective power set-
ting, preferably using pulsed rather than continuous settings,
minimising lasing time with short, intermittent application
of laser, reducing FiO,, avoiding lasing adipose or charred
tissue, removing any foreign endolaryngeal material, smoke
evacuation of laser smog, and proper configuration of drapes
to avoid oxygen pooling [15, 39, 77-81]. Evidence from
retrospective case series supports that laser procedures can
be safely performed with THRIVE within specific condi-
tions [12, 15, 23, 28, 32, 38-40]. Lau and Huang interrupted
oxygenation during lasing. However, Novakovic reduced
the FiO, from 100 to 30%, showing it is possible to deliver
HFNO during lasing [39]. In a retrospective cohort study of
172 laser cases, Khan reported no safety events with con-
tinuous delivery of 100% FiO, during lasing [40]. However,
there is inadequate high-quality evidence in the literature
to advocate the continued use of 100% FiO, during lasing,
with most studies focussing on single institution experi-
ences. Given the potentially catastrophic consequences of
airway fires, all possible measures should be implemented
to reduce risk. There have been no descriptions of THRIVE
laser fires. However, there is a report of inadvertent ignition
from the monopolar diathermy during a palate biopsy in a
patient with a dental implant, who suffered no burns [82].
THRIVE’s limitations warrant discussion. The lack of
definitive airway increases the risk of aspiration of blood and
laryngeal secretions. This may be addressed by supine posi-
tioning, regular suctioning of the airway, and precise hae-
mostasis. Surgical factors such as size, number, location, and
vascularity of lesions for biopsy or resection, and estimated
bleeding risk, must be considered when choosing candidates
for tubeless anaesthesia. Positive pharyngeal pressures pose
a theoretical risk of gastric insufflation, with regurgitation
and aspiration of gastric contents. However, studies in awake
and anaesthetised patients do not find increased gastric vol-
umes during HFNO—this can be due to mouth opening,
which is required for microlaryngeal surgery [10, 83, 84].
Some suggest that patients with significant gastroesophageal
reflux or oesophageal sphincter incompetence be reconsid-
ered as THRIVE candidates [15]. The flow rates and PEEP
are dependent on proper fitting of the nasal cannula, mouth
opening, and the absence of structural nasal abnormalities.
Nasal mucosal trauma, rhinorrhoea, and epistaxis are poten-
tial complications, though delivering humidified, warmed
air should reduce this risk. THRIVE is contraindicated in
patients with suspected or known pneumothorax, base of
skull defects, and mid-facial fractures, due to the risk of
tension pneumothorax, pneumocephalus, and subcutaneous
emphysema. Finally, given the physiologic mechanisms of
THRIVE, with sufficient time the patient will desaturate or

develop hypercapnia, with requirement for rescue ventila-
tion. Obese patients are more likely to desaturate due to
upper airway collapse and require supportive manouevres,
airway adjuncts, or rescue strategies. The need for res-
cue ventilation does not represent a failure of THRIVE as
advanced airway management relies on familiarity with and
incorporation of a variety of techniques.

Conclusion

THRIVE is a feasible and effective technique for preoxy-
genation and providing apnoeic ventilation in otolaryn-
gologic surgeries with diverse clinical applications in both
emergency and elective settings. Future considerations and
areas of further research in this field may include improv-
ing anaesthetist and surgeon familiarity with incorporating
THRIVE in perioperative airway management; identifying
factors that predict failure of THRIVE and need for rescue
ventilation, particularly in at-risk populations; and establish-
ing guidelines for safe use during laser laryngeal surgery,
that balances the risk of airway fires with the necessity of
maintaining apnoeic oxygenation.
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