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Objectives

1. Review challenging airway management case studies along with relevant lessons for 
anesthesia practice.


2.  Review current, peer-reviewed literature and best practices related to airway 
management including tools, techniques and emerging trends.  


3.  Provide recommendations for action related to the topics discussed. 



Case Study
37 yo female 
- endoscopic sinus surgery 
- NKA 
- normal weight/height 
- no significant medical hx 

- previous surgeries: 
- hernia/appy at age 7 
- c-section x 2 

- congenitally fused cervical vertebrae with slightly reduced neck 
rotation (good flexion/extension) 

- Mallampati 2, good thyromental distance & mouth opening 
- preop labs:  Hemoglobin is normal

1-5



Case Study
Plan: 
- “Doc-only” case 
- LMA with propofol induction general anesthetic 
- Isoflurane and remifentanil maintenance 
- standard monitors 

OR progression: 
- No pre-oxygenation 
- Smooth IV induction (200 mg propofol) 
- Remi started at 0.3 mcg/kg/min 
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OR progression 
- two attempts at placing an LMA are unsuccessful d/t rigid jaw despite additional 
propofol 
- unable to mask ventilate between or after LMA attempts 
- SpO2 falls to 75%, then 40% 
- succinylcholine is given and 1st intubation attempt is unsuccessful 
- 8-min post-induction: additional anesthesiologist, nurses and ENT surgeon arrive 
- 10-min post induction: 2nd intubation attempt: no airway anatomy is discernible  
- additional attempts at intubation made by both anesthesiologists 
- fiber optic scope used but unsuccessful d/t presence of blood 
- 20-min: ENT surgeon attempts blind intubation with DL + bougie: unsuccessful 
- intubating LMA allows for some ventilation, SpO2 rises to 90% 
- attempts at passing ET through LMA blindly and with fiberoptic scope are also 
unsuccessful (SpO2 falls again) 
- 35 min:  decision made to awaken pt; spontaneous ventilation with oral airway is 
observed p/t transport to PACU
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Additional details: 
- during attempts at intubation a nurse brings in a tracheostomy kit and announces it 
to the team, she is ignored. 

- another nurse reserves an ICU bed, then cancels it when she feels the physicians 
questioned her decision 

- PACU nurses are not comfortable with the patient, who fails to awaken 

- pt is taken to ICU; husband is notified 

- severe ischemic brain injury is diagnosed 

- 13 days later, the patient, Elaine Bromiley, a 37 year old mother of 2 children, dies 
after life support is withdrawn
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xx

“So that others may learn, and even 
more may live.” 
- Martin Bromiley, Elaine’s husband 


Elaine Bromiley Case Study
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How do you define expertise 

in airway management?




“Most professionals reach a stable, average 
level of performance within a relatively short 
time frame and maintain this mediocre 
status for the rest of their careers.”  


Anders Ericsson (2004)
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“... Most professionals reach a stable, average level of performance 
within a relatively short time frame and maintain this mediocre 
status for the rest of their careers”  - Ericsson   
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How do you become 

an expert?



Deliberate practice involves: 

1. developing accurate mental representations

2. identifying a specific plan for improvement

3. requires reflection and concentration 
4. involves feedback from a teacher or coach 
5. builds on other skills previously attained & mastered

6. substantial time developing the skill
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What’s your difficult airway plan?
Danish registry of 
closed claims… 

- 188,000 total cases 

- 3,391 difficult airways 

- 93% were not 
anticipated by preop 
assessment
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*confirm ventilation, tracheal intubation, or SGA placement with 
exhaled cO2. 

a. Other options include (but are not limited to): surgery utilizing face mask 
or supraglottic airway (SGA) anesthesia (e.g., LMA, ILMA, laryngeal tube), 
local anesthesia infiltration or regional nerve blockade. Pursuit of these 
options usually implies that mask ventilation will not be problematic. 
Therefore, these options may be of limited value if this step in the algorithm 
has been reached via the Emergency Pathway. 

b. Invasive airway access includes surgical or percutaneous airway, jet 
ventilation, and retrograde intubation. 

c. Alternative difficult intubation approaches include (but are not limited to): 
video-assisted laryngoscopy, alternative laryngoscope blades, SGA (e.g., 
LMA or ILMA) as an intuba- tion conduit (with or without fiberoptic 
guidance), fiberoptic intubation, intubating stylet or tube changer, light wand, 
and blind oral or nasal intubation. 

d. Consider re-preparation of the patient for awake intubation or canceling 
surgery.

 
e. Emergency non-invasive airway ventilation consists of a SGA. 

15



Paul Petzoldt (1909-1999), founder of NOLS

“Plans are crucial 
and


plans are crap.”

“Prior proper

planning


prevents poor

performance.”
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“What occurs in an emergency is either 

immobilization… incoherent action… or coherent action.  


If we act, we act out of the habitual.  If no serviceable 
habit is available, we will use an unserviceable one and 

become either immobilized or incoherent.”

Elaine Scarry, “Thinking in an Emergency” (2011)
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“It is commonly seen during emergency airway 
management that providers repeat ineffective interventions, 
which wastes time… 


Once CICV [can’t intubate, can’t ventilate] is encountered, 
psychological preparations of the provider may be as 
important as technical preparation… 


In addition, the difficult airway management algorithm is 
often not followed correctly because of the difficulty of the 
‘difficult airway algorithm.’”

Xu, Z., Ma, W., Hester, D. L., & Jiang, Y. (2017). Anticipated and unanticipated 
difficult airway management. Current Opinion in Anesthesiology.
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Xu, Z., Ma, W., Hester, D. 
L., & Jiang, Y. (2017). 

Anticipated and 
unanticipated difficult 
airway management. 

Current Opinion in 
Anesthesiology.
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- personal plan

- team plan

- backup plan

- algorithm use

- system functionality

What’s your difficult airway plan?



Tips for airway management



Apneic oxygenation
Optimal after adequate 
denitrogenation (FeO2>80%). 

Efficacious only with a  
    patent airway. 

Substantially prolongs time  
    to desaturation.
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Efficacy of apneic oxygenation
Study 1:  nasal prongs with 5 lpm O2 vs no O2 post induction. 

- cut off of 6 min or SpO2 <95% 
- Mean apnea time O2 group:  5.29 minutes 
- Mean apnea time no O2 group:  3.49 minutes 

Study 2:  nasal catheter vs nasal prongs at 5 lpm 
- cut off 10 min or SpO2 <95% 
- nasal catheter group:  no desaturation at 10 minutes 
- nasal prong group:  32% desaturated 

Study 3:  modified 3.5 mm Ring-Adair Elwyn (RAE) tube for buccal oxygenation in obese 
patients at 10 lpm O2 with prolonged laryngoscopy 

- cut off 12.5 min or SpO2 <95% 
- standard care group:  all patients desaturated; median apnea time: 4.9 min 
- buccal oxygenation group:  65% maintained SpO2 >95% for 12.5 min
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Modified 3.5 mm Ring-Adair-Elwyn (RAE) 
tube for insufflation of buccal oxygen.

Buccal apneic oxygenation
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Positioning

What’s the goal?



Positioning
19, 28

“axis alignment”      vs      “ear above sternal line”
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Direct vs Video Laryngoscopy
31, 32

Video laryngoscopy resulted in: 
- fewer failed intubations 
- less airway trauma and hoarseness 
- improved glottic view 

No difference in: 
- hypoxia or mortality 
- first attempt success 
- number of intubation attempts 
- failed intubations with inexperienced 
providers (<20 intubations)



How to  
maximize  

video laryngoscopy



xx
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xxxx
Figure: 5A. 
Restricted view 
where blade/camera 
are in-line with 
trachea (POGO 
[percentage of glottic 
opening] <50%, 
Glottis <50% Screen; 
trachea= black hole).

5B. Full view over-
rotated, too close 
(anterior trachea/
cricoid ring in view).
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Awake fiberoptic intubation
34

Success will be a combo of: 

- patient selection & buy-in 
- effective sedation 
- effective airway anesthesia 
- effective fiberoptic skills 

*outline of steps provided at end



Awake intubation
34



What about not intubating? 



“SponTaneous Respiration using IntraVEnous 
anesthesia and Hi-flow nasal oxygen (STRIVE-Hi)”

35, 36

• Study of 30 pt’s undergoing 
laryngeal surgery.

- TIVA with natural airway

- median EtCO2 51 mmHg

- median surgical time 44 min

- max surgical time 130 min 

     (final EtCO2 57 mmHg)
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Patient with known difficult airway demonstrating maximal 
mouth opening (left) and maximal neck extension (right).
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Other airway considerations
Checking ability to mask ventilate prior to paralysis? 

- paralysis makes masking easier (Warters, 2011)


Cricoid pressure? 
- no benefit, slows time to intubation, worsens view (Birenbaum, 2019) 

Successful emergence (Mitchell, 2012; Joyce, 2017)

- often as risky as induction/intubation

- have a plan (i.e. positioning, airway adjuncts, reversal…)

- consider denitrogenation before extubation


Sugammadex + rocuronium as the DOCs in RSI? 
- time to recovery is faster than spontaneous recovery from succinylcholine 
(Bridion prescribing information, 2015)
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3D printed airway models 
for cricothyrotomy practice
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xx
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www.anesthesiaguidebook.com/episode10

10 Quick Tips for 
Learning Airway 
Management

http://www.fromtheheadofthebed.com/episode43


Call to Action:

1.  Pick ONE area of your airway management 
practice to improve in the next month.

2.  Discuss how you would manage a difficult 
airway with a colleague.

3.  Use apneic oxygenation on ANY 2 cases in the 
next month.



Here’s to grade 1 views and high SpO2’s!
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Awake fiberoptic intubation 
The nose is usually better than the mouth.

⁃ easier to topicalize

⁃ less stimulating

⁃ straight shot to the cords


Decide if you’re doing an oral or nasal approach, which one will you 
attempt first and have plan A, B & C thought out for both airway 
management & sedation. 


Aborting procedure or front of neck access (while still awake is likely 
best) are the typical 2 end points if intubation is not successful. 
Consider your decision points for when to transition to either. 


Remember to bring a few “Cans of Calm” and pass some around to 
the people in the room before you get going, reminding them to 
enjoy their beverage throughout the procedure.
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Awake fiberoptic intubation 
Supplies: 
⁃ Can of Calm (located on your invisible hip belt)

⁃ Six-Pack of Calm (located in the bottom drawer of the difficult 

airway cart)

⁃ Difficult airway cart

⁃ Portable O2 tank on a dolly (allows you to use both supplemental 

O2 via your machine and the lidocaine atomizer separately) 

⁃ Various LMAs/ETTs

⁃ Succinylcholine and/or RSI dose of rocuronium (and 16 mg/kg 

sugammadex reversal) available

⁃ ENT surgery on standby? 
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Awake fiberoptic intubation 
Prepare: 
Dry pt:

⁃ Glycopyrrolate 0.2mg IV 10 min p/t intubation

⁃ Pad out mouth with gauze

⁃ Ondansetron 4mg IV up front

Airway supplies/plan: 
⁃ Set up fiberoptic scope (small enough for ETT)

⁃ Warm ETT in pillow case with Bair Hugger or warm saline

⁃ LMAs & variable ETT (nasal/oral) available

⁃ Identify cricothyroid membrane for front of neck access (consider marking with a 

pen or sharpie)

⁃ Front of neck access kit (at minimum, identify reinforced needle cricothyrotomy kit 

is in room/available; we keep these in the top drawer of the anesthesia machine

Patient/team: 
⁃ Discuss clear plan and roles with anesthesia team/OR RN/surgeon

⁃ Inform patient of plan - their participation is critical

⁃ Position patient seated in High Fowler’s or at least ramped with tragus of ear at or 

above level of sternal notch/line

⁃ Consider having ENT/trauma surgery in room
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Awake fiberoptic intubation 
Topicalize: 
⁃ consider using several of the following techniques

⁃ remember, the max dose of lidocaine is 4.5mg/kg (300 mg total) 

⁃ 5cc 4% lidocaine nebulizer at 5 lpm

⁃ gargle viscous lidocaine (4% best, 2% ok)

⁃ 2% lido jelly coating the nasopharynx 

⁃ spray posterior oropharynx, epiglottis, cords & trachea with 4% 

lidocaine in a mucosal atomized device or LTA (helps prevent 
layrngospasm)


⁃ the mucosal atomizer is located in the top drawer of the difficult 
airway cart.  Add lidocaine to the attached bottle & hook the 
device up to a portable O2 tank to supply spraying pressure 
(this leaves your auxiliary O2 port on the machine available for 
supplemental O2 administration via NC during the procedure)
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Awake fiberoptic intubation 
Sedate: 
⁃ use a sedation plan that you can execute well with the goal of 

keeping the patient breathing and able to participate 
⁃ Ketamine/propofol

⁃ 50 mg propofol

⁃ 50 mg ketamine

⁃ 10cc syringe; push 1-2 mls/min

⁃ or ketamine alone (0.1-0.5 mg/kg;  start with 20mg and follow 

with 10mg q5min until adequately sedated)

⁃ or Dexmedetomidine boluses (0.25 mcg/kg, repeated q3-5 min) 

⁃ and/or 2mg midazolam

⁃ remember:  KEEP THE PATIENT BREATHING & COOPERATING!
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Awake fiberoptic intubation 
Intubate:

⁃ Preoxygenate/denitrogenate (use supplemental O2 throughout 

procedure)

⁃ Place nasal cannula

⁃ Position (sitting up with ear at or above to sternal notch at least)

⁃ Gently restrain arms

⁃ Thread ETT on fiberoptic scope

⁃ Oral approach: use intubating oral airway

⁃ Slowly intubate with fiberoptic scope

⁃ If you started with oral approach, consider nasal if its not going well

⁃ If you started with nasal approach, consider oral if its not going well

⁃ Go slow, add more topicalization if needed & give the patient a break if 

needed

⁃ Have clear communication/decision points about when to switch plans

⁃ A lost airway is the only failed airway.

⁃ Aborting is not a failed airway.

⁃ Front of neck access is not a failed airway.
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Awake fiberoptic intubation 
Post intubation: 
⁃ Prepare to induce general anesthesia immediately after intubation

⁃ Tape the tube well (don’t lose what you worked hard to attain)

⁃ Discuss what went well & how to improve

⁃ Discuss plan for recovery/awake extubation 

34
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