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THRIVE
Dr. med. Alistair McNarry, Consultant anaesthetist, Western General Hospital,
Edinburgh (UK)
althegasman@btinternet.com

I have been a consultant anaesthetist working in Edinburgh for the past 11 years having
completed most of my training in London. My interests are in all aspects of airway
management – specifically the avoidance of difficulty – and in teaching others to do likewise.
I have had the opportunity to use THRIVE in a wide variety of settings, but mainly in my
weekly Head and Neck list and frequently in patients with subglottic stenosis. I am an
enthusiastic exponent of THRIVE, however I am very concerned that people should do it
safely.
I am the National Airway Lead for the Royal College of Anaesthetists and the Difficult Airway
Society, a new post that I have held since 2016. The role aims to coordinate, enthuse and
support the Airway Leads around the UK as they strive to deliver excellence in all aspects of
airway management.
I am involved in teaching on a variety of workshops for DAS and the RCoA, and have been
invited to lecture both at home and abroad
In my spare time I have an organizational interest in the DAS Annual Meetings between 2017
and 2019.
Although not an academic, I have been involved in writing 12 pubmed listed papers,
including the 2015 DAS Guidelines.

My relationship with Fisher and Paykel:
I have received assistance with travel and accommodation from F&P, and have spoken at
symposia they have organised for which I have never taken payment.

The term THRIVE (transnasal humidified rapid insufflation ventilatory exchange) was first
coined by Patel and Nouraei in their 2015 paper describing technique of prolonged apnoeic
oxygenation in patients undergoing ENT surgery.1 However, the idea of prolonging the (safe)
apnoea time after the induction of anaesthesia is not new. Levitan described the technique of
NO DESAT (Nasal oxygenation during efforts securing a tube) in 2010.2 3 The effectiveness
of pharyngeal insufflation of oxygen was also recognized before THRIVE was described.4
Similarly, high-flow nasal oxygen is a recognized therapy in critical care5–7
However, the potential disadvantages of non-humidified techniques are recognized.8
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Definition: Nasal high-flow describes a situation where a patient is receiving (warmed,
humidified) oxygen at >30 litres per minute but is still breathing.
THRIVE describes similar high-flow oxygen therapy, but the patient is apnoeic.

THRIVE can be considered under three headings
i)

Clinical use of THRIVE

This will include common sense precautions prior to its use (McNarry’s tests)
Is the circuit set up correctly?
Do the saturations improve rapidly after commencement of high-flow oxygen?

a. In Ear Nose and Throat surgery
This is where its use is most readily documented1 9, and possibly where it is
easiest to see its application. Patients with very narrowed airways are always
a challenge for the anaesthetist, usually requiring some form of jet ventilation
or a very transient period of apneic oxygenation.10–12 However, the potential
harm caused by inappropriately administered high pressure source ventilation
are well recognized.13

b. During procedures (flexible bronchoscopic intubation, including flexible
bronchoscopy)14
Although the question that must be addressed is whether this facilitates more
complex techniques or increases the chance of poor sedation practice.

c. For optimal preoxygenation
As the nasal cannulae are not removed during the intubation process, the
potential for nasal high flow to be of benefit during intubation are obvious, both
in terms of optimal preoxygenation and extending the safe apnoeic window
during the intubation process.
The trials in this area are small and offer results that can be interpreted in a
variety of ways.15–18

d. At extubation
If the rationale behind preparing for extubation involves having a plan should
extubation fail19, then having a device that can provide optimal oxygenation
and extend the apnoea time is clearly beneficial, although this depends on (c)
above being effective
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e. In other circumstances
Although not strictly related to anaesthesia, evidence is emerging that
suggests nasal high-flow will have a role in post-operative care. Early
investigations have already shown potential benefit in cardiac and thoracic
patients.20 21

ii)

How does THRIVE work
a. Apneic oxygenation22
b. CPAP23
c. Apnoeic ventilation24

These three elements are the components of the THRIVE triangle, and whilst the apneic
oxygenation and CPAP components make reasonable sense, the idea of ventilation that can
occur during apnoea is more complex and requires resorting to modelling of the upper
airway.
Despite the apparent simplicity and elegance of the THRIVE triangle, this is unlikely to be the
complete story and more scientific investigation is ongoing to fully describe the effects of
THRIVE

iii)

What are the limits of THRIVE?

None of they studies that show THRIVE/ nasal-high flow to be very effective have shown
THRIVE to be 100% effective at providing greatly prolonged safe apnoea times. The
challenge facing clinicians as its use becomes more widespread is not only to identify
those patients and situations where it will provide great benefit, but also to identify those
patients in whom it may not prove as effective. This is particularly important in the early
phases of the adoption of the technique/ therapy.

a. Duration
b. Body habitus
c. Use with LASERS and Diathermy
The incident described by Ahmad and colleagues25 is perfectly explicable
considering the physics of the Fire Triangle- that to have a fire three things are
required: an oxygen source, a fuel, and a spark. Clearly given the physics of
diathermy, using THRIVE is not recommended as a spark will be present and
the tissue debris will provide a source of fuel.
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LASER use with THRIVE should theoretically be safe as there is no source of
fuel, however clinically the risk of fuel being inadvertently provided is high. In
the UK at present experienced users of THRIVE have agreed
Do NOT use THRIVE with LASERS
Do NOT use THRIVE with DIATHERMY

Conclusion
I believe that high-flow nasal oxygenation and THRIVE offer a potential revolution in many
aspects of anaesthetic practice and I hope that during my lecture and the workshop to be
able to discuss these opportunities with you. However I also believe that there is the potential
for people to attribute powers to THRIVE that are not described and simply do not exist.
Clinicians must always regard THRIVE as warmed humidified oxygen at high-flow, not as a
wonder therapy.
Using THRIVE must be carried out with care and with discussion between the anaesthetist
and operating surgeon. It is always vital that a ‘Plan B’ is made should THRIVE prove to be
ineffective.

All of these caveats considered, THRIVE is a fantastic innovation and I thoroughly
recommend that you consider where it might be appropriately used in your practice.
Patel’s paper was only published in March 2015, the phenomenal interest in it since then is
testament to its potential.
Literatur:

1.

2.
3.
4.
5.
6.

7.
8.
9.

10.

Patel A, Nouraei SAR. Transnasal Humidified Rapid-Insufflation Ventilatory Exchange (THRIVE): a
physiological method of increasing apnoea time in patients with difficult airways. Anaesthesia 2015; 70:
323–9
Levitan RM. NO DESAT! Nasal Oxygen During Efforts Securing A Tube. Airwaycam.com. 2010.
Weingart SD, Levitan RM. Preoxygenation and Prevention of Desaturation During Emergency Airway
Management. Ann Emerg Med 2012; 59:165–175.e1
Teller LE, Alexander CM, Frumin MJ, Gross JB. Pharyngeal insufflation of oxygen prevents arterial
desaturation during apnea. Anesthesiology 1988; 69: 980–2
Hernández G, Roca O, Colinas L. High-flow nasal cannula support therapy: new insights and improving
performance. Crit Care 2017; 21: 62
Roca O, Hernández G, Díaz-Lobato S, Carratalá JM, Gutiérrez RM, Masclans JR. Current evidence for
the effectiveness of heated and humidified high flow nasal cannula supportive therapy in adult patients
with respiratory failure. Crit Care 2016; 20: 109
Sztrymf B, Messika J, Bertrand F, et al. Beneficial effects of humidified high flow nasal oxygen in critical
care patients: a prospective pilot study. Intensive Care Med 2011; 37: 1780–6
Chanques G, Constantin J-M, Sauter M, et al. Discomfort associated with underhumidified high-flow
oxygen therapy in critically ill patients. Intensive Care Med 2009; 35: 996–1003
To K, Harding F, Scott M, et al. The use of Transnasal Humidified Rapid-Insufflation Ventilatory Exchange
in 17 cases of subglottic stenosis. Clin Otolaryngol 2017; epub ahead of print. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/28636155
Ross-Anderson DJ, Ferguson C, Patel A. Transtracheal jet ventilation in 50 patients with severe airway
compromise and stridor. Br J Anaesth 2011; 106: 140–4

16. St. Galler Airway Management Symposium, 17.-18.11.2017

Seite 5 von 5
11.
12.

13.
14.

15.

16.

17.
18.
19.
20.

21.

22.
23.

24.
25.

Rubin JS, Patel A, Lennox P. Subglottic jet ventilation for suspension microlaryngoscopy. J Voice 2005;
19: 146–50
Jaquet Y, Monnier P, Melle G Van, Ravussin P, Spahn DR, Chollet-Rivier M. Complications of Different
Ventilation Strategies in Endoscopic Laryngeal SurgeryA 10-year Review. J Am Soc Anesthesiol 2006;
104: 52–9
Cook TM, Alexander R. Major complications during anaesthesia for elective laryngeal surgery in the UK: a
national survey of the use of high-pressure source ventilation. Br J Anaesth 2008; 101: 266–72
Badiger S, John M, Fearnley RA, Ahmad I. Optimizing oxygenation and intubation conditions during
awake fibre-optic intubation using a high-flow nasal oxygen-delivery system. Br J Anaesth 2015; 115:
629–32
Mir F, Patel A, Iqbal R, Cecconi M, Nouraei SAR. A randomised controlled trial comparing transnasal
humidified rapid insufflation ventilatory exchange (THRIVE) pre-oxygenation with facemask preoxygenation in patients undergoing rapid sequence induction of anaesthesia. Anaesthesia 2017; 72: 439–
43
Simon M, Wachs C, Braune S, de Heer G, Frings D, Kluge S. High-Flow Nasal Cannula Versus BagValve-Mask for Preoxygenation Before Intubation in Subjects With Hypoxemic Respiratory Failure. Respir
Care 2016; 61: 1160–7
Vourc’h M, Asfar P, Volteau C, et al. High-flow nasal cannula oxygen during endotracheal intubation in
hypoxemic patients: a randomized controlled clinical trial. Intensive Care Med 2015; 41: 1538-48
Pillai A, Daga V, Lewis J, Mahmoud M, Mushambi M, Bogod D. High-flow humidified nasal oxygenation
vs. standard face mask oxygenation. Anaesthesia 2016; 71: 1280–3
Popat M, Mitchell V, Dravid R, Patel A., Swampillai C, Higgs a. Difficult Airway Society Guidelines for the
management of tracheal extubation. Anaesthesia 2012; 67: 318–40
Ansari BM, Hogan MP, Collier TJ, et al. A Randomized Controlled Trial of High-Flow Nasal Oxygen
(Optiflow) as Part of an Enhanced Recovery Program After Lung Resection Surgery. Ann Thorac Surg
2016; 101: 459–64
Zochios V, Klein AA, Jones N, Kriz T. Effect of High-Flow Nasal Oxygen on Pulmonary Complications and
Outcomes After Adult Cardiothoracic Surgery: A Qualitative Review. J Cardiothorac Vasc Anesth 2016;
30: 1379–85
Wong DT, Yee AJ, Leong SM, Chung F. The effectiveness of apneic oxygenation during tracheal
intubation in various clinical settings: a narrative review. Can J Anesth 2017; 64: 416–27
Ritchie JE, Williams AB, Gerard C, Hockey H. Evaluation of a humidified nasal high-flow oxygen system,
using oxygraphy, capnography and measurement of upper airway pressures. Anaesth Intensive Care
2011; 39: 1103–10
Möller W, Celik G, Feng S, et al. Nasal high flow clears anatomical dead space in upper airway models. J
Appl Physiol 2015; 118: 1525–32
Onwochei D, El-Boghdadly K, Oakley R, Ahmad I. Intra-oral ignition of monopolar diathermy during
transnasal humidified rapid-insufflation ventilatory exchange (THRIVE). Anaesthesia 2017; 72: 781–3

16. St. Galler Airway Management Symposium, 17.-18.11.2017

