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APRICOT 2017 – The Lancet

• Respiratory => Cardiovascular

• Respiratory + Cardiovascular
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Laryngosp x4

Bronchosp   x5

Desatur.      x10

Select intub x16

Ped Anesth 2004



3

• 260 hospital in Europe (>30.000 patients)

• Large Variability

– Structure

– Experience

– - 1% of respiratory complications /  years of experience

– - 2% of cardiovascular complications / years of experience

APRICOT 2017



3 m – 1 y 1-3 y 3-12 y

time SpO2

= 95 %
110 ’’ 127 ‘’ 210 ‘’

time SpO2

= 90 %
120 ‘’ 154 ‘’ 248 ‘’

The youngest desaturation more rapidly

Apnea after 2 min of preoxygenation at 100% FiO2 



SpO2
at re-ventilation

90 95 90 95 90 95

≤ 70% 30% 0% 20% 0% 5% 0%

71-80% 50% 0% 35% 0% 10% 0%

81-89% 20% 5% 45% 4% 80% 0%

3 m -1 y 1 – 3 y 3 – 12 y

Re-ventilation at 100% FiO2 after desaturation 

Minimal

SpO2

The youngest continue to desaturate after re-ventilation



 Re-ventilation (80% FiO2)

• Infant : before desaturation (preemptively / operator’s apnea)

• Young children : at 95% saturation

• Applications : iv induction (Gentilation), attempts intubation / LMA, tube 
fixation, apnea cardiac / abdom MRI, …..

 Preoxygenation 

• Agitation, crying (more secretions)

• Less effective (sealing mask ?, FiO2 – Falv O2)

• + during inhalational induction
• O2/air = 80% FiO2

• O2/N2O = 40-50% FiO2

• Cardiac = 30-50% FiO2

• ! iv induction (Optiflow ?)
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Lower FiO2 =

. only 1/3 of the time

. same for N2O or Air 

Ped Anesth 1995
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x 2,5

X

- 2,5 more time (teaching , difficult airway)
- No major desaturation 

Ped Anesth 2019; 29: 628-34



1. Obstructive Upper Airway

2. Difficult Vascular Access

3. Laryngospasm

4. Regurgitation

5. Difficult Intubation

6. Bronchospasm

7. HypoTension

8. Bradycardia

9. Cardiac Arrest
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1. Obstructive Upper Airway

- Hypotonia of the pharyngeal muscles

- Big tongue 

- Anterior epiglottis

- ! Obstructed pharynx: large tonsils

- ! Obstructed nose : secretions, adenoids, NG Tube, choanal atresia

- Losing the control of the airway ( ! before iv access)
9

Paed Resp Reviews 2019; 32: 48-54



Keeping the airway open 

- Actions 

• Anesthesiologist > Child alone

• Compressing floor of the oral cavity !

- No painful manoeuvers
• during excitation phase

- Start with gentile & simple manoeuvers

- No “invasive” manoeuvers
• during light anesthesia
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- make Neck Extension easier

- Reduce the pressure level of pharyngeal collapsus
- keep the upper airway open

- reduced the respiratory work

- Stretch the esophagus
- Increase the pressure level that cause gastric insufflation 

- “mini-Sellick”
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Roll under the shoulders



- Indications
• tongue  palate (long fasting)

• Obstructed nose : …

- = Third manoeuver

- Small mask : ! closing the nostrils
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Opening of the mouth



- if simple external manoeuvers fail

- = Pneumatic opening of the airway

- CPAP : minimal effective

- BiPAP (= PS) : 

• Right timing : just before inspiration

• Right pressure : low pressure

• Gastric insufflation at pressure as low as 10cmH2O…
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CPAP - BiPAP



- ! ? Before having an iv access : only in real indications

- Choose the less “irritating” device and pathway
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More invasive manoeuvers

Light sedation / awake Deep sedation / GA



2. Difficult Vascular Access

- Complete laryngospasm without iv access !

- Always an eye on the veins …
- preoperative screening (DIVA score)

- before induction

- ! Combination : difficult Airway & difficult VA

- Anticipate Help : colleague and/or tool
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- Skills - ability to remain calm

- Stable :    US machine

- Unstable : Intraosseous route
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Tools for Difficult Vascular Access

Paed Anesth 2010; 20: 168-71

Anesth Analg 2010; 110: 391-401



3. Laryngospasm
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Noisy is better ?…



• Prevention - Vigilance - Clinical monitoring

• Communication  - Deepen anesthesia

• Complete laryngospasm
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Traitment

Jaw Trust
Larson’s manoeuver ?

High Pressure
CPAP or Ventilation

>



4. Regurgitation

- In elective cases
- 5 to 10% of children have too much fluid in their stomach

- This is for old NPO rules  – New NPO rules : ??

- Gentle ventilation in all cases (not only for modified RSI)

- Passive, mild regurgitation can cause coughing or 
laryngospasm during / at the end of surgery
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5. Difficult intubation

- Rare in non syndromic children

- Why is it experienced as “difficult”

- Lack of experience ?

- Remote location 

- Neonates - Infants

• big tongue

• “it’s so small …”

• narrow U shaped epiglottis

• “it’s so anterior…”
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• It is our own fault !

• Roll under the shoulders

• Neck extension

• Laryngoscopy 
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Anterior Glottis

Ped Anesth 2008; 18: 525-31
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The little finger intubates

If not enough :
Remove the roll under the shoulders

Limit neck extension

Release traction on the blade



• Tube too large

• Anterior glottis – Trachea going posterior

• Remove roll under the shoulder

• Slightly release traction laryngoscope

• Right rotation of the ETT (full 360°)
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Resistance ETT progression

≠



6. Bronchospasm

- ! Short Trachea

- contact ETT – carina = frequent

- Bronchial intubation = not rare

- Distance vocal cord – tip ETT (cm)

- Auscultation axilla

- Palpation sternal notch (level clavicle)

25

= inner diam ETT (mm)



• Upper RT infection  < 2 weeks ago

• Lower RT spasticity < 4-6 weeks ago

• ! Allergic reaction : epinephrine iv
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Preventive Traitment

30 min before

induction

Peroperative Traitment



Focussing on respiratory problems

- Hypotension

- Bradycardia

- Cardiac Arrest



7. HypoTension
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Not so rare…

- While searching for a vein ...

- While managing difficult airway / intubation

- While waiting for the surgeon

- When Sevo is used in high concentration.    
(+ controlled ventilation !)

- When Propofol (> 1 mg/kg) is used in neonates
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Touch your patient
(direct from the start on: to get a baseline value)

- Pulse ?

- Radial

- Brachial

- Axillary

- Perfusion ? – recoloration time

- Forehead – face (mask)

- Sternum

- Limbs



8. Bradycardia

- Usually rapidly recognized (sound)

- Sometime false impression

- major tachycardia (ind.) => normal values

- Values are completely different (Ado, Child, Infant, Neonate)

- “Cardiac arrest” if neonate 80/min

- Traitment : preventive  >> therapeutic
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8. Bradycardia

Causes

- Overdose Sevo (junctional rhythm)

- Over sensibility Sevo (Down syndrome)

- Too light Anesthesia (vagal reaction)

- Intubation under muscle relaxant

- Incision

- Insufflation laparoscopy

- oculo-cardiac reflex

- Hypoxia
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9. Cardiac Arrest

Incidence related to age:   ! < 1 year old,   !!! < 1 month old

Usually preventable

Causes :

- Respiratory
- Laryngospasm – Lost of airway control

- Tension PneumoThorax

- CardioVascular
- Overdose Hypnotics

- Underestimate Hypovolemia

- HyperK+ after massive Transfusion

- Sudden 
- Myopathy – Rhabdomyolysis – MHT

- Allergic reaction
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Possible forerunners …

- Lost of SpO2 signal

- Drop of CO2

- Bradycardia

- Major HypoTension

- or No values on NIBP monitoring
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What can go wrong

after inhalational anesthesia ?

Clinical Vigilance !

Anesthesia = Preventive Medicine

90% : preventing complications

10% : treating complications
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