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Objectives

At the end of this presentation the participant will be
able to discuss:

« Traditional airway management options for
advanced bronchoscopy and ambulatory VC surgery

* Novel ventilation option for advanced bronchoscopy
and ambulatory VC surgery

* Available equipment for HFNO

« Clinical Pearls in apneic oxygenation and ventilation
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Choice Of The Airway for
Bronchoscopy: ETT

» Lower tracheal and
bronchial lesions
and /or defects:

Use as large of a
tube as possible
to allow room for
the
bronchoscope
and ventilation

Abdelmalak B, Gildea T, Doyle J. Anesthesia For
Bronchoscopy. Current Pharmaceutical Design, 2012, 18, 6314-

Choice Of The Airway for
Bronchoscopy: SGA

» Sub-glottic and
upper tracheal
lesions: SGA

Abdelmalak B, Gildea T, Doyle J. Anesthesia For Bronchoscopy.
Current Pharmaceutical Design, 2012, 18, 6314-6324

Non-intubation Technique for VC
Surgery

No endotracheal tube

» Advantage:

» Decreased risk of fire
« Surgical access
- Disadvantage:

» Unsecured airway

« Aspiration risk

Spontaneous Breathing Techniques

Intermittent Apnea Technigues

Jet Ventilation Technique
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Jet Ventilation

Jet Ventilation Equipment

Proximal Supraglothc JV

Distal Supraglottic JV
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Subglottic Jetting

Transcutaneous CO,
Monitoring

otal Intravenous Anesthesia (

Avoid polluting the room with inhaled
anesthetic agents

Ensures continuous delivery of anesthesia
despite possible ventilation leaks

Allows for utilization of intermittent apnea
or jet ventilation techniques
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High Flow Nasal Oxygen (HFNO)

* |t provides
oxygenation and

ventilation for ?7 J ."

spontaneously .
breathing and , i :
paralyzed patients T l_r,‘_a‘ﬁ

* No VC, or airway 1 e

protection

RendaT, Corrado A, Iskandar G, et al Jan;120(1):18-27
Douglas N, Ng I, Nazeem F, etal - An 3(2):169-176.

Equipment

OptiFlow ™




Bird™ Sentry 2 Blender

https://www.vyaire.com/us/our-products/respiratory-
care/mechanical-ventilation/adult-pediatric-ventilation-
solutions/bird-blenders/bird-sentry-2-blender

Precision Flow

'“., ..?' ”

https://vapotherm.com/hi-vni-technology/

How Does it Work?

4/22/2019




4/22/2019

High-flow nasal oxygen therapy in intensive care and
anaesthesia

T. Renda'", A. Corrado”, G. Iskandar’, G. Pelaia”, K. Abdalla”’ and
P. Navalesi

* Mechanism is poorly understood

« Alleged Potential Physiologic Effects:

Pharyngeal dead space washout

Reduction of work of breathing ( decreased resistance
metabolic work)

PEEP effect

Improved mucociliary clearance and patient com

British Journal of Anaesthesia, 120(1): 18—27 (2018)

A physiological study to determine the mechanism of carbon
dioxide clearance during apnoea when using transnasal

humidified rapid insufflation ventilatory exchange (THRIVE)*

L A Hermez,' C. J. Spence,' M. J. Payton,” S. A. R. Nouraei,* A. Patel” and T. H.Bames

ventilatory exchange flow rate was increased from 20 Lmin~" to 70 Lmin™" (p = 0.0014). These findings
suggest that enhanced carbon dioxide clearance observed under apnoeic conditions with transnasal
humidified rapid-insufflation ventiatory exchange, as compared with classical apnoeic oxygenation, may be
explained by an interaction between entrained and highly turbulent supraglottic flow vortices created by high-
flow nasal oxygen and cardiogenic oscillations.

Apneic Ventilation with HFNO
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Uses:
Pre-induction

How it Started in Anesthesia:
In the Difficult Airway Management

with facemask pre-ox
sequence induct

E.Mi' A Pacl® R lghl' M. Coconni’ and S. A- R. Nousact

+ Compared preoxygenation (3 min) with facemask
(12L/min) vs. HFNO ( 30 then 70L/min) in 40 patients

Longer apnea time of 248 (71) s in the HFNO group
compared with 123 (55) s in the facemask group (p <
0.001)

During induction Face mask was discontinued , while
HFNO was not !!

A . 3 Arandomised controlled trial comparing transnasal humidified rapid
insufflation ventilatory exchange (THRIVE) pre-oxygenation with facemask pre-oxygenation in patients
undergoing rapid sequence induction of anaesthesia 2017 Apr;72(4):439-443.




High-Flow Nasal Oxygen Improves Safe Apnea Time
in Morbidly Obese Patients Undergoing General
Anesthesia: A Randomized Controlled Trial

David T. Wong, MD,* Amelie Dallaire, MD,* Kawal Preet Singh, MD,* Poorna Madhusudan, MD,*
Timothy Jackson, MD, Mandeep Singh, MD,* Jean Wong, MD,* and Frances Chung, MBBS*

« Compared preoxygenation ( 3 min) with facemask
(15L/min) vs. HFNO (40 L/min 100%) in 40 patients
BMI>40!

» Longer apnea duration

+ During induction face mask was discontinued, while
HFNO was not !!

Anesthesia and Analgesia 2019 in print

Uses:
Intraoperatively

HFNO with Spontaneous
Ventilation in Airway Stenosis

26 patients with tracheal stenosis
GA with spontaneous ventilation
18-100 min

Maintained oxygenation with minimal rise in
CO,

S. Badiger, M. John, R.A. Fearnley, |. Ahmad.

. BJA, Volume 115, Issue 4, 2015, pp. 629-632
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HFNO in Suspension
Laryngoscopy Surgeries

Prospective Experience of High-flow Nasal Oxygen
During Bronchoscopy in 182 Patients
A Feasibility Study
Jemifer A. Service MBChB FRCA FFICM,
Jennifer S. Bain. MBChB FRCA, FFICM,

Clare P. Gardner, MBChB, FCARCSI
and Alistair F. McNarry, MA, FRCA

» 182 patients , simple bronch and EBUS

» Deep sedation with propofol and remi, no
muscle relaxation

Flows between 10-70 L/min

4/22/2019
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Uses:
Post-operatively/
Post Extubation

HFNC Postoperatively in morbidly
obese patients

» 32 patients post gastric bypass in
each group

 Randomized to NC Vs. HFNC
 Less desaturations 29 Vs. 80%

 Less atelectasis 31 Vs. 77%

uces postoperative hypoxemia in morbidly
2019 Apr 16.. [Epub ahead of print]

HFENO in PACU Post Extubation in
High Risk Patients

1
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Relative Contraindications

Partial nasal obstruction

Disrupted airway, e.g., laryngeal fracture, mucosal
tear, or tracheal rupture

Need for laser or diathermy (electrocautery)

Contagious pulmonary infections, such as
tuberculosis

Nasal infection resulting in pulmonary seeding with
HFNO use (theoretical)

Cooper et al, APSF newsletter Oct. 2018https://www. ricle/safe-use-of-high-flow-nasal-oxygen-hfno-
with-special-reference-to-difficult-airway-management-and-fire-risk/

Relative Contraindications

» Contraindications to high concentrations of oxygen
(e.g., prior bleomycin chemotherapy)

Inability to tolerate hypercarbia if HFNO is used with
prolonged apnea (e.g., patients with sickle cell
anemia, pulmonary hypertension, ICP)

Children under the age of 16. Cases of air-leak
syndrome (i.e., pneumothorax) have been reported
with HFNO use in children below the age of 16

Cooper et al, APSF newsle 2018https://www.apsf.org/article/safe-use-of-high-flow-nasal-oxygen-hfno-
with-special-reference-to-difficult-airway-management-and-fire-risk/

Hegde S, Prodhan P. Serious air leak syndrome complicating high-flow nasal cannula therapy: a report of 3
cases. Pediatrics 2013;131:¢939-44.

Intra-oral ignition of monopolar diathermy during transr

humidified rapid-insufflation ventilatory xchar e

D. Onwachd,' K El Baghdadly,' R. Odkley” and L Ahmad”

+ Palate Surgery in a 65 Y/O using

* Noticed an Arc arising from the
diathermy tip
+ The Fire Triad: Al
« Oxidizer

* Fuel
+ Energy source
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Absolute Contraindications
Use of alcohol-based skin preparation solutions in
combination with HFNO, which increases the fire risk
Known or suspected skull base fractures, CSF leaks

Significant pneumothorax which has not been treated
with a chest tube.

Complete nasal obstruction

Active epistaxis or recent functional endoscopic
sinus surgery (FESS).

Cooper et al, APSF newsletter Oct. 2018https://www.apsf.org/article/safe-use-of-high-flow-nasal-oxygen-
hfno-with-special-reference-to-difficult-airway-management-and-fire-risk

Use in Colonoscopy

Case series (3), all did well!!

They were able to measure CO2, never more
than 50

Randomized trial in morbidly obese patients
compared HF ( 60L/min and 35%) to NC
(4L/min) showed no difference

? Inspiratory flow rate vs.FiO2

inder intravenous propofol sedation
21

tients during

A Nasal High-Flow System Prevents Hypoxia
in Dental Patients Under Intravenous
Sedation

Teppei Sago, DIYS, P, Nozomu Harano, DDS, Phid,f Yieki Chogyofi, DDS,
Masabito Nunomaki, DDS, PhD,§ Shunji Shifba, DDS, PhD,
and Sefji Watanabe, MD, PhDY

+ 30 patients , 3 groups; 5L NC, 30L
HFNO, 60 L HFNC

* The higher the flow the lower the
desatration

© 2015 American Association of Oral and Maxillofacial Surgeons
J Oral Maxillofac Surg 73:1058 1064, 2015
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Summary

* HFNO is an effective way for oxygenation and
ventilation

» Can be used for Bronchoscopy, VC surgery, as
well as a variety of MAC Sedation cases at the
ASC and NORA

* The optimal flow, FiO2, and duration as well as
the best patient candidate to benefit from it
continue to evolve

www.shanahg.com

Cleveland Clinic

Every life deserves world class care.

Thank you for your attention
Basem Abdelmalak, MD, FASA
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