
Advanced Airways 

An introduction to what, why, why 
not, and how. 



• This presentation is about advanced airways. 

• Not just what and how, but why – and why 
not. 

• The goal of all advanced airways is to protect 
the patient from hypoxia, hypercarbia and 
airway failure.   

• My apologies for the extremely boring black-
type-on-white-background – it makes the 
images simpler and clearer. 



Who am I, and why do you care what I say about 
airway management? 

• Former paramedic – 16 years advanced care land, 5 years 
advanced care flight. 

• Flight paramedic instructor for 3 years. 

• ACLS/PALS Instructor 

• Physician Assistant, Cardio-Surgical Intensive Care 

• Many, many intubations, usually in not-so-ideal conditions. 



Disclosures: 

• CHS Medical supplies has loaned me a 
Glidescope video laryngoscope for this 
presentation.   

• Otherwise nothing to disclose. 



Objectives of this session (take a deep breath!): 

• By the end of this session, you will be able to: 
• 1. List indications and contraindications for advanced airways 

selection.  
• 2. Identify the benefits and risks of advanced airway placement and  
• 3. Understand the potential patient harm from inappropriate 

provider use of advanced airway devices. 
• 4. Assess indicators of airway anatomy and predict the 

difficult airway. Manage complications of use of advanced airway 
devices.    

• 5. Select and size ET tube, LMA, and supraglottic airways in a 
practice clinical setting. 

• 6. Place advanced airways of various types, both non-assisted and 
using assisted laryngoscopy on airway training head, and perform 
basic troubleshooting. 

• 7. Understand superiority of assisted laryngoscopy versus direct for 
providers with limited intubation experience.  



Review of the very, very basics: why 
airway management is important 

• Human life depends on aerobic metabolism: 
Oxygen must be inhaled into the lungs and 
carbon dioxide exhaled from the lungs 
continuously.   

• Even a few minutes interruption of this causes 
permanent injury or death.  Even in healthy 
patients, brain damage starts in 4 -5 minutes 
without air exchange; in the critically ill it can 
be as little as a minute. 



Breathing depends on the brain, and 
vice versa 

• Maintaining airway and breathing depend on 
brain operating normally. 

• Decreased brain function for any reason 
causes loss of airway control and loss of 
breathing drive. 

• In the critically ill, we have to take over airway 
control and air exchange 



The human airway is a poor design 

• Most mammals have a 
more-or-less straight 
passage from mouth 
and nose to trachea 

 

• But evolution is not a 
logical process, and it 
made the human 
airway complicated 



The tongue is the enemy 

• In drowsy or unconscious patients, reflex 
control of the tongue is lost 

• Tongue falls back in pharynx and blocks 
airway. 

• This can be remedied with simple airway 
maneuvers or oropharyngeal airway in most 
cases BUT… 

 

 



The stomach is the arch enemy 

Air exchange pathway shares common route (i.e. 
mouth and pharynx) with entry to stomach. 

• Ventilating patients without isolating airway 
inflates the stomach and risks aspiration of 
stomach contents into lungs (with serious or 
fatal consequences) 

• The devices that move tongue away from 
airway also trigger vomitting, by stimulating 
gag reflex. 



The most important airway/ventilation 
skill is BVM ventilation.   Before you 
even consider an advanced airway: 

Make sure you can bag 
the patient! 



Bag-valve-mask ventilation 

• THE most important skill for keeping critical ill 
patients oxygenated and ventilated – and alive. 

• If you don’t have excellent BVM skills, it doesn’t 
matter how good you are at intubating. 

• Know how to maximize basic airway skills, predict the 
pt who is hard to bag, and troubleshoot the difficult 
BVM. 

 



The difficult BVM 
• Beard 

• Obese 

• No Teeth 

• Elderly 

• Sleep Apnea/Snores 

• If your patient is known or predicted to be hard 
to ventilate with a BVM, think very carefully 
before sedating or trying to intubate – you can 
get into a mess you can’t get out your patient out 
of.   



Maximizing BVM ventilation 
• Consider awake ventilation. 

• Proper head position! 

• Don’t be afraid to trim off facial hair.  Most 
people will choose life over beard, and better 
an angry patient who can yell at you later than 
one who’ll never wake up. 

• Obese patients may benefit from head-up 
ventilation (head raised 30 degrees or more , 
provider behind pt) 

 



Rule of twos for difficult BVM 

- 2 person BVM (one person securing mask with 
both hands, one squeezing the bag). 

- 2 hand mask seal 

- If it’s a really tough seal, 2 people maintaining 
head position and mask seal. 

- 2 nasal airways and an OPA if really difficult. 

 



Why proper head position is important 
for BVM ventilation (and for advanced 

airways) 

• https://www.facebook.com/geekymedics/vide
os/1646975438658373/ 



Advanced Airways 
• BVM ventilation lets you ventilate the patient, 

but it is difficult to maintain and does not 
protect the airway at all from aspiration. 

• BVM also does not allow optimal ventilation 
and oxygenation, and does not allow for 
mechanical ventilation. 

• For these, we require advanced airways 

• We will discuss 3 types here: ETT, LMA and 
supraglottic airways 

 



“The Rules” for advanced airways 

• Prepare ahead.  Assess how likely success is.   
Poorly planned advanced airway attempts harm 
or kill patients (and this happens far too often). 
 

• Expect airways to be difficult – better to be 
surprised that that it’s easy than surprised that 
it’s hard. 
 

• Think of WHY an airway might be difficult and act 
to reduce the difficulty e.g. position, sedation, 
ambient lighting, etc. 
 



Have a backup plan! And a backup 
plan for your backup plan…. 

 

• Have at least 2 backup plans ready to assist if 
your first try fails (e.g. better position, 
sedation, assist device, another intubator). 

 

• Have 2 backup airway devices in case 
intubation attempt fails 

 



Beware tunnel vision! 

• Don’t get fixated on the intubation or any 
other procedure. 

• The goal is NOT to “get the tube”!  The goal is 
to keep the patient oxygenated and 
ventilated.   

• If you can’t get the tube, stop the attempt and 
bag-valve-mask ventilate the patient instead 
while you rethink.  Stubbornness is not a 
virtue in airway management.  

 



And if it does succeed, confirm and 
reconfirm 

• Once the device is in, check position 

• Confirm by at least 2 methods, preferably 3; 

- visualizing tube passing through cords 

- lung sounds on auscultation 

- End-tidal CO2   

• recheck it often, and every time patient is 
moved.  

•  If you’re not sure it’s in, it isn’t. 

 



The part you all want to talk about.. 



What is intubation? 

• Placing a plastic tube into the trachea to allow 
isolation of the respiratory system 

• Keeps airway open but protected from 
stomach contents 

• Tube has a cuff beyond the vocal cords to  

  (1) protect the lungs from oral secretions 

 (2) maintain internal pressure in the lungs  



The ET tube in situ 

image from wikipedia 

A -  ET tube shaft B – cuff inflation port C-  distal ETT port in trachea 
with cuff past cords D – esophagus (where tube should not be) 



Benefits of intubation 
• Definitive airway control.   

 - isolation of airway from regurgitation of gastric 
contents 

• Allows mechanical ventilation 

• Improve oxygenation 

- Can apply positive pressure to improve O2 
diffusion. 

• Improve ventilation/CO2 elimination. 

• Pulmonary toilet (i.e. clearing mucus, blood, 
vomitus, pus, out of the airways and lungs. 



BUT…… the Risks of intubation 
• Risk of hypoxia during laryngoscopy. 

• Cardiac and vascular effects of laryngoscopy itself 
(hypotension, bradycardia, arrhythmia). 

• Risks of sedating agents and paralytic agents. 

• Risk of FAILING TO RECOGNIZE ESOPHAGEAL 
INTUBATION (prolonged anoxia). 

• All of the above can cause death of the patient. 

• Less important, risk of injury to teeth, tongue, 
glottis, vocal cords, esophagus, etc. 

 



It would be easier if time didn’t 
matter, but… 

• Prolonged intubation attempts harm or kill patients due 
to cerebral hypoxia. 

• Repeated attempts traumatize airway tissue and 
potentially worsen airway and oxygenation. 

• If you’re (i.e. the PA) the one intubating, it’s probably 
already a bad situation and you don’t have time to get 
someone else to do it . 

• Take the time to prepare before  trying to intubate. 

 

 



Why is intubation difficult? 

• Anatomy. Anatomy. Anatomy. Did I mention 
anatomy? 

• Stress of performing critical and hazardous 
task under time pressure. 

• Infrequent skill for most providers – difficult to 
get proficient and easy to get rusty. 

• Often one lead provider is responsible for 
both intubation and overall patient 
management => provider overload. 

 



Anatomy is the calamity 

• Intubation is difficult because of three 
anatomic problems: 

1. The tongue gets in the way. 

2. The airway takes a 90 degree turn from the 
mouth to the trachea. 

3. The esophagus is very close to the trachea, 
and is much easier to intubate (the tube 
really wants to go there). 



As easy as driving in Vancouver…in the fog…in a 
hurry...with no map or GPS…. 

Start here 

End here  

Don’t go here! 

Get around this 

Go through 
here 



Preparing for Intubation:  SSSLOPPPES 

• Stethoscope 

• Suction 

• Sedation 

• Stylet 

• Laryngoscope 

• Oxygen 

• OPA 

 

• Pre-oxygenate  

• PPV (i.e. BVM) 

• Pillow 

• Paralytic 

• Partner! 

• ET tube 

• Securing device/tape 

 

 



 a great source on how to intubate: 

• Airway Jedi,   Dr Christine Whitten. 

• https://airwayjedi.com/2016/10/10/intubatio
n-step-by-step/ 
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Pre-pare! 

• Preoxygenate: O2 by mask or BVM to have 
SpO2 as close to 100% for several minutes 
pre-ETT attempt. 

• Prepare drugs: 

• - sedating agent (propofol, Versed, ketamine) 

• - Pressor (e.g phenylephrine) 

• - cardiac drugs close by or drawn up: 
epinephrine, atropine, amidarone 



ETT size 

• Depends on body size 

• Normal adult male 7.5-9.0 mm internal 
diameter 

• Normal adult female 7.0-8.0 

• Children:  (age in yrs/4) + 4 for cuffed tube 
• (age in yrs/4)/ +3 for cuffed tube 

• Depth to place tube: depth in cm to teeth 
roughly 3 x tube internal diameter in mm 

 
 



Stylet the tube 

• Unless you’re an anesthetist and tube 30 
people a week, use a stylet.   It makes the 
tube go where you want, not where it wants. 

• I prefer the “hockey stick” style: 

Note the black line just proximal to the cuff – 
this should end up just past the vocal cords  



Straighten out the angles: 
• Position patient carefully to line up path from 

mouth to trachea: 

 



Direct laryngoscopic intubation 

• Uses a laryngoscope 
to manipulate the 
tongue, jaw and 
glottis to provide a 
direct view of the 
tracheal opening 

• Tip: you have to see a 
small hole in a small 
spot of light => lower 
the light in the room. 



 
Holding the laryngoscope 

- Hold in left 
hand 
- Firm grip  
- Don’t allow 

blade to 
wobble back 
and forth 

- You’re lifting 
the handle 
up, NOT 
levering 



Laryngoscope blade in mouth 
• Open mouth with right hand, insert 

blade with left hand on right side of 
mouth. 

• Sweep tongue left out of way 
• Mackintosh (curved) blade: tip of 

blade goes to base of tongue, so 
that lifting blade lifts tongue, which 
lifts epiglottis. 

• Miller (straight) blade: tip of blade 
goes under epiglottis and directly 
lifts it (more difficult to use). 

• Go in just far enough to see 
vallecula and cords.  If you can’t see 
them, back up, you may be in too 
far. 
 



What you want to see … 



How to optimize your view 
• Proper position of patient 

• Adequate sedation of responsive patient 

• Position yourself as close to mouth and in the 
line of the airway as much as possible 

• Reduce ambient light so that you can see in 
the mouth by the laryngoscope light 

• Have a partner provide BURP 

• Have a partner hand you the tube (NEVER 
look away from the cords once you see them) 

 

 



When it goes as planned…tube passing 
cords 



How deep do you go? 
approximately, 
take ETT size in 
mm and 
multiple by 3 
for depth to 
teeth in cm 
e.g for adult 
female, 7.0 
mm tube, 21 
cm deep 



Confirm and secure 

• Confirm correct tube placement at least 3 
ways. 

• Best: waveform capnography. 

• Other methods: auscultate air entry, ausculate 
to make sure no air to stomach, watch for 
misting on the tube, colour-change 
capnometry. 

• Pulse oximetry is slow – by the time it drops, 
your patient is already in trouble. 



When you miss the ETT 

• Every one misses and places a tube in the 
esophagus sometime.  It’s only a problem if you 
don’t recognize it and don’t fix it. 

 

• 1. .   Go back to BVM and rethink. 

• 2. DO not keep doing the same thing.  It didn’t 
work before!  

• 3. If patient is critically hypoxic already or you are 
out of tricks, BVM and go to a rescue airway. 



Predicting the difficult airway – 
LEMON score 

• Assess to predict the difficult airway before 
you try to intervene 

• Look externally  

• Evaluate: 3 – 3 – 2 rule 

• Mallampati Score 

• Obstruction 

• Neck mobility 

• 1 point for each that is not optimal, any score 
over 2 is defined as difficult airway. 



Look 
• Look for possible anatomy/situational issues –  

• Facial trauma or abnormalities 

• Large teeth 

• Abnormal mouth shape 

• Short neck or spinal immobilization 

• Difficult to position patient (i.e. patient cannot 
be placed in supine and “sniffing”position). 

• Physiological obstacles – pt too unstable for 
standard intubation position or techniques. 

 

 

 



Evaluate: 3-3-2 

• Look for anatomical predictors of bad airway 

• 3 - pt should be able to open mouth as wide 
enough to fit  3 of patient’s fingers  

• 3 - Hyomental distance – 3 fingers from chin 
to hyoid bone is optimal 

• 2 - Thyrohyoid distance - 2 fingers from hyoid 
to thyroid cartilage is optimal 

• Anything less than 3-3-2 predicts bad airway 



3-3-2 evaluation 

Imag from website https://medest118.com/2015/05/31/the-3-3-2-rule-a-practical-tool-for-predicting-the-difficult-airway-
on-the-field/. 



 
rough predictor of view 
with direct laryngoscopy 
- have patient open 
mouth as wide as 
possible and stick out 
tongue.  
- Class I and II generally 
correlate with good 
laryngoscope view. 
- Class III and IV: likely 
difficult to get good view. 

Mallampati score 



Obstruction 

• Anything that will get in the way 

• Foreign object 

• Big teeth 

• Tongue edema 

• Blood 

• Medical hardware or piercings in oropharynx 

• Known obstructive sleep apnea 

• History of severe snoring when asleep 



Neck mobility 

• If the patient cannot freely move head and 
neck (whether for anatomy, injury or 
immobilization) 

•  => laryngoscopy will be difficult  - cannot 
properly line up the axes to get a good view. 



Tools to get out of trouble 

• Stylet: NEVER intubate without a stylet unless 
you are an expert (i.e you’re an anesthetist). 

• Bougie: 

• BURP 

• Video/optical laryngoscope 

• Rescue airways 

• Good ol’ BVM 

• Surgical airways (not discussed here). 



The bougie: 
the 

intubator’s 
best friend 

(and it’s 
cheap, and 

doesn’t 
need 

batteries) 

http://www.asancep.org.uk/bougie2.jpg


The bougie 

• The bougie’s shape makes it likely to go into 
the trachea, and you often feel the tip go over 
the tracheal rings 

• Can even work for blind intubation (I’ve had to 
do this) 

• Any inexperienced intubator should probably 
have a bougie in the tube for every intubation. 

• Success rates dramatically higher for first 
intubation attempt when a bougie is used. 



Bougie 

• Comparable first-try success rates to video 
laryngoscope, but a bougie costs $50 and can 
be left taped to the wall (probably not 
prudent to leave a $20,000 Glidescope alone 
and unsecured). 

 



Video laryngoscope 

• If you work in a place where you might be 
called on to intubate and you don’t get to do it 
often (e.g. more than 20 times a year), you 
should have an intubation assist device 
available to you. 

• Video laryngoscopy is the ideal, such as a 
GlideScope or similar device. 

• Practice intubation under supervision every 
chance you get!  

 



 video laryngoscope 

• Laryngoscope with a video camera at the end 
of the blade and a viewscreen 

• Puts your eyes past the tongue, right at the 
cords 

 



Airway device #2: the LMA 

• Laryngeal mask airway.  Mask 
fits over the glottis. 

• Think of it as a facemask that’s 
further down, with a better seal. 

• Better ventilation than BVM, but 
does not isolate airway the way 
ETT does. 

• Can get you out of trouble for 
the “can’t bag, can’t tube” 
patient 



LMA size: 

• Based on body size. 

• Most adult males are size 5 

• Most adult females are size 4 



The LMA in position 



Inserting the LMA 



The difficult LMA 

• Restricted Mouth opening 

• Obstruction 

• Distorted airway 

• Stiff lungs/Stiff spine 



Airway device #3: esophageal blocking 
devices: King LT, Combitube 

• Use when more secure airway 
needed but ETT not achievable or 
provider not trained to intubate. 

• Easier to insert than ETT or LMA – 
minimal training required. 

• Some protection against 
aspiration (but not much) 

• Takes BVM from being a two-
person job to a 1 person job (or 
frees you up to let less skilled 
person ventilate) 



The supraglottic airway is NOT a long-
term substitute for ETT 

• King LT and supraglottic airways are meant to 
be short-term emergency airways. 

• If patient needs prolonged airway protection, 
make sure an ETT is inserted once the crisis is 
over. 



King LT in position 

- Large balloon in 
oropharynx blocks air 
from escaping out of 
mouth 
- Small balloon in 
esophagus blocks air 
travelling down to 
stomach 
- Lumen facing glottis 
directs air to trachea 
and lungs 



Sizing the king LT 

Most adults are size 4 

• Over 6 ft tall, size 5 

• Under 5 ft tall, size 3 



Inserting the King LT 

• Start with device deflated and lubricated 

• Turn 90 degrees and insert tip of cuff into 
corner of mouth 

• When tip reaches back of tongue, rotate so 
that tube back to midline and advance gently 
until base of connector is at teeth. 

• Inflate device and gently withdraw until it 
stops. 



Once device is in 

• No matter what airway you use,  

• Recheck often that it is in the right position!   

• Any device can move so that you are not 
ventilating effectively. 

• Never, ever assume that just because it went 
in the right place, that it’s still in the right 
place. 



Summary 

• The goal of any advanced airway is to 
maximize oxygenation, ventilation and airway 
protection in the safest way for the patient. 

• Keep the ego out of it – the best device is the 
one that works without causing harm. 

• Always have 2 backup plans. 

• Once the device is in place, keep rechecking it 
every few minutes. 

 



If you have comments, questions, etc.     

• The opinions in this presentation are my own and are not 
representative of CAPA nor of my employer. 

• Any wisdom to be found in this presentation must be credited 
to my preceptors and teachers and to the many pioneers of 
airway care, on whose shoulders I have been lucky enough to 
stand.  Any shortcomings in this presentation are my own. 

• I can be reached at jasonprimrose@hotmail.com , I am also 
on Facebook under the name Jason Primrose (not the surfer 
from Australia). 

mailto:jasonprimrose@hotmail.com

