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Research 
Question 
 

Can the PECARN CT blunt abdominal and minor head trauma rules be prospectively validated in 
pediatric emergency departments? 

Bottom Line The PECARN blunt abdominal trauma rule (all ages < 18 years) had a sensitivity of 100%, NPV 100% 
for injury requiring acute intervention. 
In children < 2 yo, the PECARN minor head trauma rule had a sensitivity of 100%, NPV 100% for 
clinically important TBI.  
In children > 2 yo, the PECARN minor head trauma rule had a sensitivity of 98.8% and NPV 100% for 
clinically important TBI. The 2 children misclassified for the head trauma were admitted but did not 
require surgical intervention. 
 
Both rules are great as a “rule out” approach to minimize un-necessary CT use in children with blunt 
abdominal and minor head trauma. 

Study Summary Design Prospective validation study in 6 pediatric EDs in the USA 

 Population: 
Inclusion 
 

Abdominal trauma cohort (any of the following): 7542 children enrolled 
Blunt torso trauma from a major mechanism of injury (any of the following): 

• Motor vehicle collision: exceeding 96 km/h, ejection, or rollover 
• Automobile versus pedestrian or bicycle: automobile speed greater 

than 40 km/h 
• Falls from height greater than 6 m 
• Crush injuries to the torso 
• Physical assault involving the abdomen 
• Reduced level of consciousness (Glasgow Coma Scale score <15) in 

association with blunt torso trauma 
• Blunt traumatic event with either paralysis of limbs or multiple long 

bone fractures 
• History and physical examination suggestive of intra-abdominal injury 

following blunt torso trauma 
 
Minor head trauma cohort (any of the following): 5647 children < 2 yo, 14 352 
children > 2 yo, total 19 999 children enrolled if any of the following were 
present: 

• Blunt head trauma from non-trivial mechanisms (falls from standing or 
running into stationary objects were excluded if there was no evidence 
of significant head trauma) 

• Glasgow Coma Scale score 14–15 
• Cranial CT performed following blunt head trauma 

 Population: 
Exclusion 
 

Both cohorts: 
-Pregnant 
-Pre-existing neurological disorders preventing an exam 
-Penetrating trauma (i.e. gunshot or knife wounds) 
-Injuries > 24h before arrival 
-CT or MRI before transfer 
-High suspicion of NAT 
 
Additional for head trauma cohort: 



-Presence of a ventricular–peritoneal or atrial shunt, pre-existing brain tumour, 
or known bleeding disorder 

 Intervention:  
 
CT or follow up at 
7 days 

Blunt abdominal trauma: CT obtained for 2440 / 7542 children (32.4%) 
Minor head trauma: CT obtained for 1175 / 5647 (20.8%) and 5098 / 14352 
(35.5%) 
 
If discharged, follow up at 7 days. 

 Inter-rater 
reliability 

Abdominal rule (n=444): 85% agreement, κ=0·69 
Minor head trauma rule (< 2 yo) (n=206): 76% agreement, and κ 0·50  
Minor head trauma rule (> 2 yo) (n=595): 81% agreement and κ 0·57 

 Primary 
Outcomes 
 

Abdominal trauma: 
-Intra-abdominal injury with acute intervention (therapeutic laparotomy, 
angiographic embolization, blood transfusion, intravenous fluid for ≥2 days for 
pancreatic or gastrointestinal injuries, or death from intra-abdominal injury).  
 
Minor head trauma:  
-Clinically important TBI (neurosurgery, intubation for >24 h for traumatic brain 
injury, or hospital admission ≥2 nights for ongoing symptoms and CT-confirmed 
traumatic brain injury; or death from traumatic brain injury) 
 

 PECARN 
Prediction Rules 
Test 
Characteristics 
 

 
 
-Sensitivity was calculated as patients with the outcome of interest and positive for the rule divided by 
patients with the outcome of interest 
-Specificity was calculated as patients without the outcome of interest and negative for the rule divided by 
patients without the outcome of interest 
-Negative predictive value was calculated as patients without the outcome of interest who are negative for 
the rule divided by patients who are negative for the rule 
-Positive predictive value was calculated as patients with the outcome of interest who are positive for the 
rule divided by patients positive for the rule. 
-Negative diagnostic likelihood ratio was calculated as (100 - sensitivity) divided by the specificity 
-Positive diagnostic likelihood ratio was calculated as the sensitivity divided by (100 - specificity) 

Strengths 
 

-Large cohort of patients enrolled in this validation study 
-Multi-site 
-First study to prospectively validate both rules (particularly for abdominal trauma) 

Limitations, 
Biases, or 
Threats to 
Validity 

-American not Canadian population 
-Only performed at level 1 pediatric trauma centres (does not include community or rural sites) 
-Only included high risk patients (leaves a gap for moderate-risk patients) 
-Primary outcomes focused on the need for acute intervention, but would detecting injuries that do 
not require acute intervention still have implications on discharge counselling and rehabilitation? 
-Does not incorporate labs or POCUS findings (but do those matter in light of a high sensitivity with 
just history and physical findings)? 

Are the results 
generalizable to 
our patients? 

Yes – see above 
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