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Example of a Protocol 
 

Vomiting as a predictor of intracranial injury after minor head injury 
 

Research Project Protocol 
Jessica Harper, PGY2 Pediatrics 
Supervisor: Dr. Terry Klassen  

 
BACKGROUND & RATIONALE  

Minor head injury is a very common reason for children to visit the Emergency Department. 
The use of CT scans to evaluate minor head injury and rule out intracranial injury in the ED is 
increasing(1), however with this comes increased exposure to ionized radiation and increased cost. In 
addition, the diagnosis of a rare number of intracranial hemorrhages continues to be delayed or 
missed(2).  

 
Despite multiple proposed pediatric clinical decision making tools for determining whether or 

not a CT scan is necessary after a minor head injury, including CATCH (3), PECARN(4), and 
CHALICE(5), there is no current widely accepted evidence based guideline. Recurrent vomiting is 
currently included in the PECARN(4) and CHALICE(5) guidelines, however was not included in the 
original CATCH guidelines(3). With future research, the study aiming to validate the CATCH 
guidelines () identified that the addition of vomiting greater 3 times to the original guidelines increased 
the sensitivity of the tool to predict brain injury and need for neurosurgical intervention.  
 

A meta-analysis of factors prediction of intracranial injury after pediatric minor head injury 
found that in general vomiting was not a significant predictor, however they were unable to isolate 
whether or not recurrent vomiting predicts intracranial injury.(6) In addition, a recent study using the 
PECARN data found that isolated vomiting did not predict clinically significant traumatic brain injury 
in their population (7). However, children presenting to the ED with minor head injury commonly 
have a history of vomiting(3), and vomiting one or more times has been associated with increased risk 
for skull fracture in children (8). It has also been suggested in the adult brain injury literature that 
vomiting is associated with increased risk of intracranial injury(9). Therefore, the clinical importance 
and predictive value of vomiting after minor head injury is still not well understood. 
 
OBJECTIVES 
Primary Objective 
Does recurrent vomiting predict intracranial injury on CT head or need for neurosurgical intervention 
for children 0 to 16 years of age who present to the Emergency Department with minor head injury? 
 
Secondary Questions 
1. Does the number of episodes of vomiting after the head injury (1, 2, 3, 4, >4) change the predictive 
value of vomiting in identifying intracranial injury on CT? 
2. Does the time after head injury of first episode of vomiting change the predictive value of vomiting 
in identifying intracranial injury on CT or need for neurosurgical intervention? 
3. Does the duration of vomiting change the predictive value of vomiting in identifying intracranial 
injury on CT or need for neurosurgical intervention? 
4. Does the age of the patient (<6months; 6months-24 months; > 24 months (10)) change the 
predictive value of vomiting in identifying intracranial injury? 
5. Does isolated vomiting in the absence of other symptoms predict intracranial injury on Head CT or 
need for neurosurgical intervention? 
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6. Does recurrent vomiting predict intracranial injury on CT or need for neurosurgical intervention? 
 
METHODS 
 
Study Design 

A secondary analysis will be conducted using data collected from the multicenter prospective 
cohort CATCH 2 study between April 2006 and December 2009. The full study design was described 
in the article published by Osmond et al(3), and a summary will be provided here. REB approval will 
be obtained. 
 
Population 

Data was collected on children 0 to 16 years old who consecutively presented to 9 different 
Canadian Emergency Departments with minor head injury after blunt head trauma. Minor head injury 
was defined as a Glasgow Coma Scale score of 13 to 15 after injury. Patients were included if they 
experienced at least one of loss of consciousness, amnesia, disorientation, persistent vomiting (≥2 
episodes at least 15 minutes apart), or irritability. Patients were excluded if the injury was greater than 
24 hours from ED presentation, had previously presented to the ED for the same injury, evidence of 
penetrating skull injury or obvious depressed fracture, acute focal neurologic deficits, global 
developmental delay, or injury secondary to child abuse.  
 
Protocol 

Trained staff physicians or supervised residents in the emergency department performed 
standardized history and physical exam assessments on a convenience sample of patients presenting to 
the ED with minor head injury, and completed the clinical data sheet prior to any imaging. If available, 
a second physician also performed the standardized assessment to measure interobserver reliability. 
The treating physician then decided whether to order a head CT scan based on clinical judgment.   

 
For the patients who underwent CT scan, a blinded radiologist interpreted the scan. If there was 

uncertainty about whether or not there was an acute intracranial injury, a second blinded radiologist 
and neurosurgeon also interpreted the scan. For the patients who did not undergo a CT scan, a blinded 
nurse conducted a structured telephone interview at 14 days post injury by a blinded nurse to follow up 
on symptoms and clinical condition. If the patient did not have symptoms, they were classified as a 
having no clinically important brain injury. If they did not meet these criteria, the patient returned for 
repeat clinical assessment and CT scan.  
 

Data was collected on frequency and timing of episodes of vomiting. Recurrent vomiting was 
defined as 2 or more episodes of vomiting more than 15 minutes apart. 
 
Outcome Measures 

Primary outcome of intracranial injury was defined as evidence of acute brain lesion, closed 
depressed skull fracture, or pneumocephalus on CT scan. Basilar skull fractures and nondepressed 
skull fractures were excluded.  Need for neurologic intervention was defined as either death secondary 
to the head injury within 7 days, or the need for treatment with craniotomy, skull fracture elevation, 
intracranial pressure monitoring, or intubation. 
 
Sample Size  

If the presence of intracranial injury on head CT is assumed as 5%(1) and a precision/absolute 
error of 2%, then sample size of 456 is needed to examine intracranial injury as an outcome. If the 
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need for neurosurgical intervention is assumed as 0.5%(11) and a precision/absolute error of 0.25%, 
then a sample size of 3058 will be needed to examine neurosurgical injury as an outcome.  
 
Data Analysis 

The participants will be split into two groups, recurrent vomiting and no recurrent vomiting. 
The demographic and clinical characteristics will be examined using descriptive statistics. Assuming 
the data is normally distributed, two-sample t-tests and chi-squared tests will be used to determine 
differences in characteristics, including recurrent vomiting. As well, multivariate logistic regression 
will be used to determine if frequency, timing, and duration of vomiting are associated with 
intracranial injury on CT and need for neurosurgical intervention, and will be reported as odds ratios 
with 95% confidence intervals. Analyses will also be repeated comparing isolated vomiting to no 
isolated vomiting, and stratified by age categories, to examine whether vomiting is an independent 
predictor of intracranial injury on CT scan.  
 
Study Limitations 

There are a number of potential limitations to this study. First, for ethical reasons of limiting 
unnecessary radiation, not all of the study participants underwent CT scan to determine presence or 
absence of intracranial injury. In addition, these children were followed up by phone interview to 
determine if clinically significant brain injury was present. Therefore, the number of children with 
intracranial injury may have been underestimated, as those who were asymptomatic may have had 
evidence of injury on CT scan. Also, it is unclear the clinical significance of small intracranial injury 
on CT scan. Further, patient report of symptoms, including frequency and timing of vomiting, are 
subject to recall bias. As well, vomiting is common in children outside of head injury, and therefore 
incidence of vomiting after minor head injury may be confounded by other causes of vomiting not 
controlled for.   
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