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• I don’t use muscle relaxants in every child



Because

• Not always needed

• And sometimes a really bad idea
• Anterior mediastinal mass
• Large neck mass





Tracheal intubation in children

• Not more difficult, but…
• Children can become hypoxemic quickly because

• Smaller FRC
• Higher oxygen consumption

• Can lead to desaturation, bradycardia and cardiac arrest
• > 3 attempts direct laryngoscopy increases risk of 

complications

Fiadjoe J et al; Lancet Respir Med 2016



Difficult intubation = 
spontaneous ventilation?



PEDI Registry

• Database on difficult tracheal intubations in children < 18 yrs
• Started in 2012 by the Society for Pediatric Anesthesia
• Difficult intubation defined:

• Difficult laryngeal exposure with direct laryngoscopy (CL class ≥ 3)
• DL physically impossible due to anatomical reasons
• Failed DL within preceeding 6 months
• Anesthesiologist deferred DL because of a poor chance of success



• 1289 patients with anticipated difficult DL, mask ventilation
or both

• Initial ventilation technique: 
• 507 spontaneous ventilation
• 453 controlled ventilation with NMBA
• 329 controlled ventilation without NMBA

Anesth Analg 2020;131(2): 469-479







Conclusion

• Spontaneous ventilation: 
• Higher odds of complications (also after matching) (OR 2,07)
• Higher odds of airway reactivity (OR 2,7 compared to

controlled ventilation + NMBA)
• Higher incidence of non-severe complications

• Inadequate plane of anesthesia predisposes to airway
reactivity



• 5453 cases: 429 difficult / 54 impossible mask ventilation= 
9% of children with difficult intubation

• Factors associated with difficult ventilation
• Infant
• Weight < 5th percentile or increased weight
• Use of IV sedation or induction
• Tracheal intubation attempted on the ICU
• Glossoptosis
• Limited mouth opening
• Treacher Collins syndrome



Complications of difficult ventilation





Cannot ventilate? Paralyze!



Preparation for airway management and pharmacological
treatment (outside resuscitation). Recommended:
• Adequate level of sedation/ anesthesia during airway

management to ensure comfort and safety
• Use of NMB before tracheal intubation when maintaining

spontaneous breathing is not necessary
• Risks and benefits of NMBA administration should be

balanced for the individual patient and team skills

Disma N et al, BJA 2024; 132: 124-144; Eur J Anaesthesiol 2024; 41: 3-23



NMBAs for airway management

• Use of NMBA was found to improve the quality of 
intubation conditions and to decrease the median number
of orotracheal intubation attempts

• Higher rate of successful first attempt
• Even at low dose of NMBA (rocuronium)
• Reduces the incidence complications, such as 

laryngospasm

Disma N et al, BJA 2024; 132: 124-144



Deep sedation instead of 
relaxation?



Without NMBAs?

• Deep sedation level needed for good intubation conditions
• Propofol can cause hypotension
• Especially in neonates and prematures
• Less optimal intubation conditions

Simons SHP et al, Acta Paediatr 2013; Welzing L et al, Paed Anaesth 2010



Propofol / remifentanil ± rocuronium

• RCT in 70 infants 3 weeks to 4 months
• Propofol 3 mg/kg and remifentanil 2 mcg/kg
• Rocuronium 0,2 mg/kg (n=36) or saline (placebo) (n=34)
• Intubation conditions excellent/ good/ poor
• 20% placebo vs 3% roc group: ≥2 conditions poor
• 4 first attempts abandoned in placebo vs 0 in roc group
• Max depression of T1 at 4,3 min (2,7- 7,7)

Gelberg J et al, Acta Anaesthesiol Scand 2014



Any downsides to relaxation?



NMBAs in children

Vanlinthout L et al, Paed Anaesth 2024; Accepted for publication



NMBAs in children

• Network meta analysis in 71 trials on NMBAs in children
• Time to TOF ratio 90% was in children > 2 years old;

• mean 42 min shorter than in neonates
• mean 22 min shorter than in infants (1 month- 1 year)

• The difference in time to recovery TOF 90% increased with
the use of aminosteroidal NMBAs and inhalation
anesthesia

• Large inter-individual variation of time to recovery NMB

Vanlinthout L et al, Paed Anaesth 2024; Accepted for publication



Conclusion

• Create optimal circumstances for tracheal intubation in 
children

• The first attempt is the best attempt
• NMBAs may help optimise: don’t be afraid to use it!
• No hemodynamic effects
• A low dose can be sufficient
• When NMBAs have been used: always measure the TOF 

ratio, even after a single dose



Thank you
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