Title:
The Use of Radiographic Neuroimaging in Pediatric Minor Head Trauma

Won Joo Christina Yoon, MSN, RN
Tova Zarchi, MSN, RN
College of Nursing, SUNY Downstate Medical Center, Brooklyn, NY, USA

Session Title:
Rising Stars of Research and Scholarship Invited Student Posters

Keywords:
PECARN criteria, neuroimaging and pediatric head injury

References:

Atabaki, S. M., Hoyle, J. D., Schunk, J. E., Monroe., D. J., Alern, E.R., Quayle, K.S., . . . Kuppermann, N.
(2016). Comparison of Prediction Rules and Clinician Suspicion for Identifying Children With Clinically
Important Brain Injuries After Blunt Head Trauma. Academic Emergency Medicine, 23(5), 566-75.

doi: 10.1111/acem.12923

Bouida, W., Marghli, S., Souissi, S., Ksibi, H., Methammem, M., Haguiga, H., ... Nouira, S. (2013).
Prediction value of the Candadian CT head rule and the New Orleans criteria for positive head CT scan
and acute neurosurgical procedures in minor head trauma: A multicenter external validation study. Annals
of Emergency Medicine, 61(5), 521-527. doi:10.1016/j.annemergmed.2012.07.016

Dayan, P. S., Ballard, D. W., Tham, E., Hoffman, J. M., Swietlik, M., Deakyne, S. J., ... Alessandrini, E, A.
(2017). Use of traumatic brain injury prediction rules with clinical decision support. PEDIATRICS, 139(4),
1-10. doi:10.1542/peds.2016-2709

Dewan, M. C., Mummareddy, N., Wellons, J. C., & Bonfield, C. M. (2016). Epidemiology of global
pediatric traumatic brain injury: Qualitative review. World Neurosurgery, 91, 497-509.
doi:10.1016/j.wneu.2016.03.045

Hess, E. P., Wyatt, K. D., Kharbanda, A. B., Louie, J. P., Dayan, P. S., Tzimenatos, L., ... Kuppermann,
N. (2014). Effectiveness of the head CT choice decision aid in parents of children with minor head
trauma: study protocol for a multicenter randomized trial. Trials, 15, 253. d0i:10.1186/1745-6215-15-253

Hung, R., Carroll, L. J., Cancelliere, C., Cote, P., Rumney, P., Keightley, M., ... Cassidy, J. D. (2014)
Systematic review of the clinical course, natural history, and prognosis for pediatric mild traumatic brain
injury: Results of the international collaboration on mild traumatic brain injury prognosis. Archives of
Physical Medicine and Rehabilitation, 95(3 Suppl 2), 174-191. doi:10.1016/j.apmr.2013.08.301

Kocyigit, A., Serineken, M., Ceven, Z., Yilmaz, A., Kaya, F., Hatipoglu, C., ... Karabulut, N. (2014). A
strategy to optimize CT use in children with mild blunt head trauma utilizing clinical risk stratification;
Could we improve CT use in children with mild head injury? Clinical Imaging, 38, 236-240.
doi:10.1016/j.clinimag.2013.12.004

Lee, S., Grant, G. A, Fisher, P. G., Imler, D., Padrez, R., Avery, C....Wintermark, M. (February 2017). R-
SCAN: Imaging for pediatric minor head trauma. Journal of American College of Radiology, 14, 294-297.
doi:http://dx.doi.org/10.1016/j.jacr.2016.10.006



Lockie, F. D., Dalton, S., Oakley, E., & Babl, F. E. (2013). Triggers for head computed tomography
following paediatric head injury: Comparison of physicians’ reported practice and clinical decision
rules. Emergency Medicine Australasia, 25, 75-82. doi: 10.1111/1742-6723.12019

Miglioretti, D. L., Johnson, E., & Williams, A. (2013). The use of computed tomography in pediatrics and
the associated radiation exposure and estimated cancer risk. JAMA Pediatrics, 167(8), 700-707.
doi:10.1001/jamapediatrics.2013.311

Olowokere, A. E., & Okanlawon, F. A. (2015). Application of Neuman system model to psychosocial
support of vulnerable school children. West African Journal of Nursing, 26(1), 14-25. Retrieved from
CINAHL Plus database. (Accession no. 108501532)

Popescu, C., Anghelescu, A., Daia, C., & Onose, G. (2015). Actual data on epidemiological evolution and
prevention endeavours regarding traumatic brain injury. Journal of Medicine and Life, 8(3), 272-277.
Retrieved from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4556905/

Ryan, M. E., Palasis, S., Saigal, G., Singer, A. D., Karmazyn, B., Dempsey, M. E., ... Coley, B. D. (2014).
ACR appropriateness criteria head trauma—Child. Journal of the American College of Radiology,11(10),
939-947. doi:10.1016/j.jacr.2014.07.017

UpToDate. (2017). Minor head trauma in infants and children: Evaluation. Retrieved from
https://www.uptodate.com/contents/minor-head-trauma-in-infants-and-children-evaluation

Zonfrillo, M. R., Master, C. L., Grady., M. F., Winston, F. K., Callahan, J. M., & Arbogast, K. B. (2012).
Pediatric providers’ self-reported knowledge, practices, and attitudes about concussion. Pediatrics,
130(6), 1120-5. doi:10.1542/peds.2012-1431

Abstract Summary:

Head injury is a leading cause of morbidity and mortality in the global pediatric population. While Head CT
is the preferred imaging modality to guide management, it contains inherent risks of radiation-induced
malignancy. The PECARN criteria can identify clinically important injuries and can obviate potentially
unnecessary radiation exposure.

Learning Activity:

LEARNING OBJECTIVES EXPANDED CONTENT OUTLINE
The learner will be able to determine the Education on the content of the PECARN
circumstances for the use of radiographic criteria.

neuroimaging versus observation in pediatric
patients who experienced minor head trauma
presenting to the emergency room.

The learner will be able to articulate why head |Discussion about the inherent risk of radiation-

CT should not be used indiscriminately for induced malignancy and possible impaired

pediatric patients with minor head injuries. neurodevelopment outcomes associated with
head CT, as well as discussion about the
PECARN algorithm as a highly significant,
well-validated clinical decision aid that can
help identify clinically important traumatic
brain injuries, thereby potentially obviating



unnecessary radiation exposure, which can
have lifelong consequences.

Abstract Text:

Head injury is a leading cause of morbidity and mortality in the pediatric population worldwide. Falls are
the most common cause of accidental injury, followed by motor vehicle accidents. The majority of
pediatric closed head injuries are mild, do not require specific therapy and do not have sequelae.
Nonetheless, it is important to identify those who are at risk for serious injury and need further evaluation.
Because prompt management of TBI is essential to improve the clinical course and reduce sequelae,
especially within 48 hours of the injury, neuroimaging techniques that determine the severity of the injury
and guide therapy are critical in the diagnostic process. Head CT is the preferred imaging modality during
the first 24 hours post injury due to its rapid detection of acute hemorrhage, but contains inherent risks of
radiation-induced malignancy.

While anatomical imaging with magnetic resonance imagining (MRI), which does not deliver radiation, is
very sensitive, it is usually considered superior to computed tomography (CT), only at 48-72 hours after
the injury. Additionally, it often requires sedation in children due to the length of the examination and
motion sensitivity, limiting rapid assessment and exposing patients to potential anesthesia risks. Neither
PET nor SPECT imaging is used routinely as they have limited availability and are lengthier procedures
and provide more functional rather than anatomical information. Therefore, the use of CT which is cost
effective, more available, requires shorter time and can be performed on ventilated or agitated patients, is
the initial imaging modality of choice during the first 24 hours after the injury due to its rapid detection of
acute hemorrhage from traumatic head injury.

The goal of this project is to safely reduce the unnecessary use of CT scans following pediatric head
injury by using an evidence-based decision tool, to establish which patients require neuroimaging and
which patients can be managed conservatively. This tool can obviate unnecessary radiation exposure,
which can have lifelong consequences. After extensive literature review, the guideline that best meets the
needs of pediatric patients with minor head injuries is the PECARN Head Injury Decision Rule.

The study was conducted by the Pediatric Emergency Care Applied Research Network and was co-
funded by the Health Resources and Services Administration's (HRSA) Maternal and Child Health Bureau
(MCHB) Emergency Medical Services for Children (EMSC) Program and the Research Program. Two
clinical decision rules were derived, one for children < 2 years and one for children > 2 years. The
PECARN head injury criteria have been both internally and externally validated to accurately identify
those children at low risk for clinically important TBI for whom neuroimaging is not warranted and been
determined reliable by the National Institute of Health.



