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Vascular access

Hypothermia

Anaesthesia

– Pharmacology

– Hemodynamic pitfalls

Airway

Traumatic brain injury

Make it easy for yourself 
to have a success!



Vascular Access



What Are Your Strategies?
Peripheral

Intraosseus

Central access 

Pressure bags

Stopcocks / Extension sets / Valves

Costs approx 
50ml/min – each:
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Hypothermia

Plenty of reasons & known effects

– Decreased drug clearance, e.g. citrate metabolism

– Coagulopathy & decreased platelet function 

All guidelines recommend to prevent heat loss

– We recommend early application of measures to reduce
heat loss and warm the hypothermic patient in order to
achieve and maintain normothermia. (Grade 1C) 



Hypothermia Prevention

Ambient temperature
Covering up the patients
Fresh gas flow / heating in intubated patients
Warmed irrigation fluids
Fluid heaters



Anaesthesia induction



Timing RSI

Preparedness

Hazards

Overall plan

A B C D
Indication

Conflicting interests / what’s the major problem?

Time



Cardiovascular Challenges RSI

• Hypovolemic 

• Obstructive

• Distributive

• Cardiogenic

Shock



Or
cannot?



What do you use ?



• Physical properties

• Pharmacokinetic properties

• Pharmacodynamic properties 

The Ideal Induction Drug for RSI



Advantages
 Rapid onset [30-45sec]
 Short acting [5-10min - distribution]
 Preservation of autonomic responsiveness

Thiopental



Disadvantages & Considerations
 Negative inotropic action
 Vasodilatation
 BP 
 CO

Thiopental



Use with caution
Reduce the dose

 <3mg/kg

Thiopental

ss convincing first choice in severe haemodynamic compromise



Advantages
 Short acting [5-10min]
 Stable HR 

Propofol



Disadvantages & Considerations
 BP
 CO

Propofol



Use with caution
Reduce the dose

 1/3

Propofol

NOT a good choice in severe haemodynamic compromise
Better avoid it



Advantages
 Rapid onset [30-45sec]
 Short acting [5-10min]
 Minimal changes in pharmacokinetics
 Minimal changes in pharmacodynamics
 Ø Increased drug sensitivity
 Ø Dose adjustment required

Etomidate



Advantages
 Ø Vasodilatation
 Ø Myocardial depression
 Preserves pressor response to INT 

Etomidate

Seems a good & safe choice
in severe haemodynamic compromise



Disadvantages & Considerations
 Corticus study
 Adrenal suppression [12-24hrs]
 Outcome???

Etomidate

Steroid suppression did NOT seem to affect 
outcome (mortality & length of stay) in non-septic trauma patients











Results
 SBP at 24hrs [Group 1]
 Adrenal suppression max at 4hrs [Group 1]
 HR [Group 1]

Methylprednizolone can prevent adrenal insufficiency



Advantages
 Rapid onset [30-60sec]
 Short acting [5-10min]
 Stimulatory effect on cardiovascular system 

 Centrally mediated sympathetic respons
 Inhibition of noradrenaline re-uptake
 Preserves spontaneous breathing

Ketamine

Severely shocked patients with catecholamine 
exhaustion & resistance 

 collapse might still occur



Disadvantages & Considerations
 Intacranial Pressure
 TBI

 impairment of autoregulation
 CBF ~ CPP

 Cerebral Oxygen Consumption

Ketamine

Maybe overall balance is favorable & outweighs potential risks



Considerations
 Protein bound
 Slow onset
 SVR
 BP
 Prevents compensatory tachycardia

Benzodiazepines

Of little value for RSI



Ketofol: Ketamine+Propofol
Medline

 76 results [starting 2007]
 Many animal studies
 A few clinical studies
 Mainly used as a “procedural sedation” age



Randomized, double-blinded clinical trial
 80 patients ASA-PS: I-II
 Elective surgery
 Ketofol [1.5+0.75mg/kg] vs Propofol [2mg/kg]

Primary outcome
 Haemodynamic stability [20%BP]



Ketofol is associated with improved haemodynamics
in ASA-PS: I-II patients



First randomized clinical trial
 Emergent or urgent EIT
 Critically ill patients
 Ketofol vs Etomidate

Primary outcome
 Haemodynamic stability





Methods
 525 patients  RSI [ED]  ICU
 Choice of induction drug not controlled

Results
 Etomidate 184
 Thiopental  306
 Propofol 35



Conclusion
 No difference in mortality
 Induction drug was not related to outcome

Physicians should choose an induction drug based on 
individual patient circumstances



Opioids
Classical RSI Ø Opioids
Fentanyl accepted as best choice [1-3μg/kg]

 Blunts sympathetic surge of INT
 Rapid onset
 Short duration

 Mild drop in BP
 Chest wall rigidity [100μg/kg]

Cons

Opioids allow  dose of the sedative agent &
thus the side effects

Pros



Muscle Relaxant
Suxamethonium

 Rapid onset [30-45sec]

 Short duration [3-10min]

 Triggering malignant hyperthermia
 Hyperkalemia [burn patients>24hrs]

Cons

Suxamethonium vs Rocuronium

Pros



Muscle Relaxant
Rocuronium

 Rapid onset [55-75sec]

 Failed INT  Suggamadex [16mg/kg]

 Long duration [50-70min]

Suxamethonium vs Rocuronium

Pros

Cons



Timing of administration
“Predetermined” vs “Sleep” dose



Timing of administration
“Predetermined” vs “Sleep” dose

rapidly inject a precalculated dose
 Shorter time to INT

 Overdosing
 Underdosing

Cons

Pros



Timing of administration
“Predetermined” vs “Sleep” dose

titration of the dose until loss of consciouness
 Titration to avoid over/underdosing

 Prolongation of induction timeCons

Pros

At risk interval time [LOC-INT] is the same regardless of 
the technique used



Defasciculation
Non depolarizing NMBD 3min prior to Succs Incidence 
side effects

 Penetrating eye injury
 ICP

 Emergency airway does not allow it
 Pharyngeal weakness?
 Breathing difficulties?
 Pulmonary aspiration?

Cons

Pros



Manual ventilation
 Gastric insufflation
 Aspiration risk

Gentle mask ventilation acceptable
 Certain patients 

 risk of desaturation
 INT might be difficult or prolonged

 Experienced physicians
 Cricoid pressure application

Cons



Cricoid Cartilage Pressure
“Firm” pressure application

[1kg: awake patient / 3kg: LOC]

 Prevents regurgitation

 Make laryngoscopy more difficult
 Active vomiting  esophageal rupture
 High possibility of incorrect application

Cons

Pros

CP should be immediately released in case of difficult 
INT or active vomiting



Patient Position
Elevated sniffing position [30o]

Trauma patients: Reverse Trendelenburg position

 Prevents from passive regurgitation

 Active vomiting  Inevitable aspirationCons

Pros



Patient Position
Elevated sniffing position [30o]

Trauma patients: Reverse Trendelenburg position

 Prevents from passive regurgitation

 Active vomiting  Inevitable aspirationCons

Pros

Active vomit
Table should be tipped head down 

Any vomitus will be directed 
away from trachea











Summary
No magic recipe
Several controversial issues
No standard RSI protocol
Individualised best choice

 Patient related
 Clinical situation related
 Physician related

Overdosing

Underdosing

Balance


