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Background

 Mild head injury (GCS 14~15) in child : need 
CT or not? 

 Child is sensitive to radiation, esp. in 
younger than 2 years old

 CT increases risks of radiation-induced 
malignancy (The estimated rate of lethal malignancies from CT 
is between 1 in 1000 and 1 in 5000 paediatric cranial CT)

Lancet 2009; 374: 1160–70

to derive and validate prediction rules for  ciTBI to identify 
children at very low risk of ciTBI after blunt head trauma for 
whom CT might be unnecessary

Methods
 younger than 18 years
 presenting within 24 h of head trauma with 

Glasgow Coma Scale scores of 14–15 in 25 
North American emergency departments. 

 The researchers derived and validated age-
specific prediction rules for ciTBI 

 clinically-important traumatic brain injuries (ciTBI) : death 
from traumatic brain injury, neurosurgery, intubation >24 h, 
or hospital admission ≥2 nights).

Case report form Case report form



Traumatic brain injury outcome 
definitions Flow chart

The prediction rule for children < 2 years The prediction rule for children < 2 years

The prediction rule for children > 2 years The prediction rule for children > 2 years



The prediction rule for children
 Normal mental status
 No scalp haematoma except frontal
One of above not suitable:ciTBI>4%   => CT 

 Loss of consciousness < 5 s
 Non-severe injury mechanism

-- not falls of more than 0.9 m (for < 2 y/o)
-- not falls of more than 1.5 m (for >2 y/o)

 No palpable skull fracture
 Normal behavior per patient (for < 2 y/o)
 No severe headache (for >2 y/o)
One of above not suitable:ciTBI 0.9% => CT /obsevation

none of above not suitable:ciTBI 0.02% => obsevation

CT algorithm for children <2 years

PECARN 
Paediatric Emergency Care Applied Research Network 

CT algorithm for children >2 years

PECARN 
Paediatric Emergency Care Applied Research Network

Arch Dis Child 2011;96:414–421

What this study adds

 Comparing the diagnostic accuracy of existing
decision rules has identifi ed what appears to be
the best for this population.

 Significant differences exist in criteria used to
test these rules and their future development
should focus on using standard definitions
that would allow more direct comparisons
between rules



DISCUSSION

 The most validated appears to be the 
PECARN rule.

DISCUSSION

DISCUSSION
 For identifying one clinically significant ICI (using 

the positive predictive values)
PECARN scan approximately 50 children.    
CHALICE scan 18 children

 For identifying one neurosurgical injury 
PECARN scan over 200 children
CHALICE  scan 24 children

CHALICE :Children's Head Injury Algorithm for the Prediction of Important 
Clinical Events  Rule 

Pediatr Radiol (2011) 41 (Suppl 2):S517–S522

1.If CT is needed, the sedation is necessary for quality of CT
2.what sedation drug is suitable for child/infant?



ideal procedural sedation agent

 a rapid onset of action, 
 few side effects, 
 a short duration of action, 
 minimal to no effect on respiratory rate or 

hemodynamics,
 provides airway protection, 
 Readily reversible, 
 allows for smooth recovery with no additional side 

effects

Monitoring
 Continuous monitoring 

-- oxygen saturation
-- heart rate, 

 intermittent recording (no more than every 5 min)
-- respiratory rate 
-- blood pressure

 End tidal carbon dioxide monitoring (ETCO2)
(CO2 changes prior to oxygen desaturation)

 An RSS 4 (moderate, Responds to commands) 
or RSS 5 (deep, Brisk response to light glabellar tap) 
-- adequate sedation depth to tolerate CT or MRI.

Chloral hydrate
 not  safe 

(overall adverse event rates of 0.5% with pentobarbital 
vs. 2.7% with chloral hydrate)

 fails to produce adequate sedation
(2–6% aborted procedure)

Midazolam
 short-acting benzodiazepine with sedative,

anxiolytic, muscle relaxant and amnesic effects
 orally, intranasally or intravenously , with 

intramuscular injection resulting in slow and 
unpredictable absorption

 Contraindications 
1.acute narrow angle glaucoma, 

2.uncontrolled pain, 
3.existing central nervous system depression
4.shock

 reversible by flumazenil

Midazolam
 6 months to 6 years of age 
IV:0.2 mg/kg IV, with 0.1 mg/kg additional

boluses to maximum 0.5 mg/kg.
6.9% insignificant desaturations within a 1-h   
observation period

mucosal atomizer with lidocaine spray (10 mg/puff) for 
minimizing discomfort

 Medical staff and parents both reported satisfaction with 
the sedation

Pentobarbital

 short-acting,high successful rate (99%)
 reliably obtain adequate blood levels for sedation

< 12 months
 oral (dose 4–8 mg/kg) 

--lower complications rates, but a longer time to sedation

 IV (dose 2–6 mg/kg)
--abnormal saturations(0.2% oral vs. 0.9% IV)

 Stronger than Midazolam



Etomidate

 rapid onset of sedative effect, 
 brief half-life,
 short recovery time
 minimal effect on the respiratory and 

cardiovascular systems.
 But 10% oxygen desaturation to <90% or apnea
 20–45% myoclonus
 The fastest, the shortest, but the highest failure 

rate

Thank you!!!


