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Airway Management/RSI Priorities (In Order): 

 

 

1. Save their life 

 

2. Prevent complications  

(iatrogenic) 

 

3. Improve patient’s experience  

(analgesia and amnesia) 



Rapid Sequence Intubation 

Not recognizing and anticipating difficulty… 

Intubation in the critically ill Emergency Department  

 patient is difficult until proven otherwise 



Anatomic Difficulty 

Agitated/Behaviourly Difficult 

Physiologically Difficult 

Unanticipated Difficulty 

Lidocaine 

Ketamine 

Norepinephrine 

Roccuronium 

The Four Drugs That Matter 



Anatomic Difficulty: Lidocaine and the Awake Intubation 



‘this looks bad but I have some time…’ 



1554 patients awake intubation in 

operating room setting 

success rate 98% 

very low complication rates 



It does take some time… 

1085 awake intubations in the operating room 

 

average total time to intubation 24 minutes 

Anecdotally in our ED = ~15min 





Lidocaine Toxicity 





Looking for guidence… 

2001 Guidelines: 8mg/kg 

 

2013 Guidelines: ‘the lowest dose sufficient to facilitate…’ 



51 asthmatic patients undergoing bronchoscopy 



154 patients undergoing bronchoscopy in pulmonology clinic 



Literature is markedly hetergenious 

 

Five studies doses 9-19mg/kg w/o complications 





Maximum dose of 5-8mg/kg is likely quite safe 

 

Closely monitor patients for signs of toxicity 

 

Have a protocol for management of toxicity 

An example from my practice… 

“So how do I use this on my next shift?” 



video of awake look 



video of lidocaine 5% paste 
5% = 50mg/cc 

 

1-2cc 

 

50-100mg 

 



not the 10% 

4% = 40mg/cc 

 

8-10cc 

 

320-400mg 

 

Press plunger  

on inhalation 

 

 8L/min 



video of lidocaine 4% aero 
10% = 10mg/cc 

 

12mg/spray 

 

Very difficult to reach structures  

beyond the posterior pharynx 

 



video of awake look 

50-100mg 

 

320-400mg 

 

__________ 

 

500mg 

 



For most patients topicalization can be achieved not necessarily with a large dose of lidocaine but rather the deliberate application of a smaller dose 

Precision > Dose 



(Dr. G. Kovacs, with permission) 



Take Home Points 

Indications for Immediate Laparotomy 

 

Shock Index  

 

Prehospital Hypotension 

Awake intubations with Lidocaine are a safe and  

effective practice in the Emergency Department 

 

Practise and improved technique may result is  

lower does of lidocaine being required 

 

 

Rare complication of Lidocaine toxicity  

- vs -  

Real complication of a failed airway? 



Behavioural Difficulty and Agitation:  

Ketamine and Facilitated Pre-Oxygenation 



Critically ill patients are frequently agitated; sometimes preventing effective resuscitation, including pre-oxygenation 

Agitated 

Hypoxemic 



Tendancy to skip pre-oxygneation or move  

forward with pre-oxygenation incomplete 

 

To just ‘put them down, get the tube and move on’ 





Typically we pre-oxygenate to an O2 Sat 100% 

O2 Saturation really just tells us the percentage of 

hemoglobin currently bound to oxygen 



Oxygen Saturation Safe Apnea Time 

Oxygen Saturation tells us when we are in trouble but 

shouldn’t necessarily reassure us that we’re fine 



Safe Apnea Time Danger Zone 

Weingart and Levitan, 2012 

* 

Risk Stratifying O2 Saturations 





Long Time Short Time 



Without adequate pre-

oxygenation, agitated 

patients are at risk of 

abrupt and critical 

desaturation 



Increasingly we recognize that pre-oxygenation is a 

procedure and like many procedures in Emergency Medicine 

it may require appropriate sedation 

Delayed Sequence Intubation (DSI) 

 

Facilitated Oxygenation 



62 Emergency Department patients, hypoxemic  

and unable to pre-oxygenate adequately due to agitation 

 

Ketamine 1mg/kg initially with 0.5mg/kg  

as required to achieve dissassociation  

 

3 minutes of pre-oxgyenation prior to RSI 



Mean improvement in O2 Sats 89% to 98% 

No complications. No post-disassociation apnea.  

After Ketamine 

Before Ketamine 



IV: 0.5 - 1.5mg/kg (using 10mg/cc preparation)  

IM: 4mg/kg (using 50mg/cc preparation) 







What if my patient has a head injury? 

 

Do I need to worry about raised ICP? 



No evidence to support concerns re Ketamine and ICP 

 

Some evidence to suggest that it may lower ICP,  

strong anti-epileptic, and has analgesic properties 



Take Home Points 

Indications for Immediate Laparotomy 

 

Shock Index  

 

Prehospital Hypotension 

Patients don’t die from a lack of plastic in the trachea 

 

Pre-oxygenation is vital component of resuscitation 

 

Sometimes it requires procedural sedation 

 

Ketamine is the ideal agent 



Physiologic Difficulty:  

Norepinephrine and  

Post Intubation Hypotension 



‘…the physiologically difficult airway is one in which 

physiologic derangements place the patient at higher 

risk of cardiovascular collapse with intubation and the 

transition to mechanical ventilation.’ 



Retrospective cohort study of 336  

Emergency Department intubations (98% were RSI) 

 

Incidence 23% 

 

Increased mortality by 12% 



PIHI SBP<90, MAP <65, decrease >20%  

within 30 min of intubation 

Incidence of 44% 

 

Preintubation hemodynamic instability  

a major predictor (OR 2.52) 



Retrospective Review of Trauma Nova Scotia  

database 2000-2015  

Green et al, 2017 

Journal of Trauma and  

Acute Care Surgery  

Increased mortality in trauma patients who  

develop postintubation hypotension 



Regression analysis of the original  

study to identify variables that predicted PIHI.  

 

‘pre-intubation hemodynamic instability’ 

 

shock index >0.8 



Shock Index =  

Heart Rate 

 

Systolic BP 

=   > 0.8 



Don’t like doing math in a resuscitation?  

 

Call it a Shock Index = 1 i.e. ‘is the HR higher then the SBP?’ 

 

If so this is a patient at risk of PIHI 

 

(So we should do something about that) 



Peri-Intubation Resuscitation 

Blood/Massive Transfusion 

Resuscitative Procedures (chest and pelvis) 

Crystalloid  

Vasopressors  



What pressor should I be using? 

Resuscitation NOT Rescue 



“In emergency situations, short-term administration 

(<2hrs) of vasopressor infusions via proximal 

peripheral IVs is unlikely to cause local tissue injury.” 

What if I don’t have a central line? 



Take Home Points 

Indications for Immediate Laparotomy 

 

Shock Index  

 

Prehospital Hypotension 

Peri-intubation hypotension occurs frequently 

 

Likely associated with increased mortality 

 

Predictive based on pre-intubation hemodynamics 

 

 

Hemodynamic resuscitation and Pre-oxygenation are  

equal components of Pre-Intubation Resuscitation 



Rapid Sequence Intubation 

Unanticipated Difficulty: Roccuronium  



RSI/paralysis is clearly supported by the literature for Emergency Department airway management 



Roccuronium  vs  Succinylcholine  



Doesn’t Succinycholine  

work faster, create better  

conditions and wear  

off sooner… 

This is why you’re  

the sidekick! 







Intubating Conditions: Goldberg Scale 

Paralysis is a binary response… 





In the Emergency Department ‘intubating  

conditions’ isn’t really a part of our terminology… 

 

First Pass Success Rates 

 

Peri-Intubation Complications 

 

Clinically more meaningful for our patients 



Retrospective Analysis of Quality Control Database 

 

327 Emergency Department RSI 

Succinylcholine vs Rocuronium (1.2mg/kg) 







“No statistical difference in intubating conditions was found 

when succinylcholine was compared to 1.2mg/kg 

rocuronium; however, succinylcholine was clinically 

superior as it has a shorter duration of action.” 



How do you value time? 

“Succinylcholine has a faster onset” 

 

“Succinylcholine wears off sooner” 



Statistical significance vs Clinical significance? 





When the intubation is fast and 

smooth the choice of paralytic 

probably doesn’t really matter.  

 

When it really matters is when the 

intubation doesn’t go well.  





If you can’t oxygenate with a BMV,  

waiting won’t help… 



“Sux creates better intubating conditions” 

“Sux time of onset is faster” 

“Sux wears off faster” 

(Not really and FPS is the same) 

(At 1.2mg/kg the difference is ~5 sec) 

(It does, and that might be a bad thing) 



Take Home Points 

Indications for Immediate Laparotomy 

 

Shock Index  

 

Prehospital Hypotension 

The evidence does not support using Succinylcholine  

over Roccuronium in the Emergency Department 



Parting Thoughts 

Anatomic Features that  

make RSI Dangerous? 

Can this patient cooperate  

with pre-oxygenation? 

Hemodynamic Instability? 

(hypotension, SI >1) 

RSI - potential for  

unanticipated difficulty? 

Lidocaine 

Ketamine 

Norepinephrine 

Rocuronium 



Airway Management/RSI Priorities (In Order): 

 

1. Save their life 

 

2. Prevent complications  

(iatrogenic) 

 

3. Improve patient’s experience  

(analgesia and amnesia) 
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