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The effect of introducing Pediatric Emergency Care Applied
Research Network rule on reducing brain computed
tomography use for children with minor head injury

Sung Wun Jung, Jae Ho Jang, Jin Seong Cho, Sung Youl Hyun', Yong Su Lim, Hyuk Jun Yang, Jea Yeon Choi

Department of Emergency Medicine and ‘Traumatology, Gachon University Gil Medical Center,
Gachon University College of Medicine, Incheon, Korea

Purpose: Computed tomography (CT) scan is an effective modality for detecting fatal traumatic brain injury. However,
radiation exposure from CT can increase the risk of cancer, and children are more vulnerable to radiation than adults. We
aimed to investigate the effect of introducing the Pediatric Emergency Care Applied Research Network (PECARN) rule to the

emergency department (ED).

Methods: Medical records of children younger than 2 years with minor head injury who visited ED from January 2013 to June
2015 were reviewed. We started the education of radiation hazard and the PECARN rule in January 2014. The children were
divided into pre- and post- education groups. The baseline characteristics, CT rate, and clinical outcomes were analyzed. The
safety and efficacy of CT were defined as patients who received head CT scan per those experiencing clinically important
traumatic brain injury (ciTBI) and patients without CT scan per those without ciTBI, respectively.

Results: Of 911 patients, 360 (39.5%) visited during the post-education period. Median age was 16.0 months (interquartile
range, 11.0-20.0 months), and boys accounted for 58.5%. CT rate was reduced from 40.5% to 12.8% (P < 0.001). There was
no difference in ciTBI rates between the two groups (1.3% vs. 1.7%, P = 0.622). The safety was 100% in both periods and the

efficacy increased from 52.9% to 88.7%.

Conclusion: We have seen a significant decrease in CT rate through the education of the PECARN rule. After its introduction,
CT use was reduced, and the efficacy was improved without decrease in the safety.
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Table 1. Clinical characteristics of the study patients

Variable Total (N =991) Pre-education (N = 551) Post-education (N = 360) Pvalue
Age, mo 16 (11.0-20.0) 15 (10.0-19.0) 17 (12.0-21.0) 0.004
Age<3mo 34 (3.7) 21(3.8) 13(3.6) 0.876
Boys 533 (58.5) 309 (56.1) 224 (62.2) 0.066
Glasgow Coma Scale 0.368
14 48 (5.3) 32(5.8) 16 (4.4)
15 863 (94.7) 519 (94.2) 344 (95.6)
Symptom 198 (21.7) 122 (22.1) 76 (21.1) 0.743
Vomiting 81(8.9) 40 (7.3) 41(11.4)
Seizure 3(0.3) 3(0.5) 0(0.0)
Abnormal activity 24 (2.6) 16 (2.9) 8(2.2)
LOC > 5sec 6(0.7) 4(0.7) 2(0.6)
Hematoma 104 (11.4) 67 (12.2) 37(10.3)
Mechanism of injury 0.103
Blunt trauma 286 (31.4) 179 (32.5) 107 (29.7)
Slip down 287 (31.5) 159 (28.9) 128 (35.6)
Fall down 338(37.1) 213 (38.6) 125 (34.7)
High-risk* 102/942 (10.8) 66/522 (12.6) 36/340 (10.6) 0.355

Values are expressed as median (interquartile range) or number (%6).
* CT isrecommended by the PECARN rule.
LOC: loss of consciousness, CT: computed tomography, PECARN: Pediatric Emergency Care Applied Research Network.

Table 2. CT rate and clinical outcomes

Variable Total (N =991) Pre-education (N = 551) Post-education (N = 360) Pvalue
CT scans 269 (29.5) 223 (40.5) 46 (12.8) <0.001
CT findings
Normal 220 (81.8) 192 (86.1) 28 (60.9) <0.001
Isolated skull fracture 32(11.9) 24 (10.8) 8(17.4) 0.087
Intracranial hemorrhage 17 (1.9) 7(1.3) 10 (2.7) 0.100
Outcome 0.621
Discharge 892 (97.9) 541 (98.2) 351 (97.5)
Ward admission 14 (1.5) 8(15) 6 (1.7)
ICU admission 5(0.5) 2(0.4) 3(0.8)
ciTBI
Desath 0 0 0 NA
Neurosurgery 0 0 0 NA
Intubation, > 2 days 0 0 0 NA
Admission, > 2 nights 13(1.4) 7(1.3) 6 (1.7) 0.622

Values are expressed as number (%).
CT: computed tomography, |CU: intensive care unit, ciTBI: clinically important traumatic brain injury, NA: not available.
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Table 3. Multivariable logistic regression analysis
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Variable Adjusted odds ratio 95% ClI Pvalue
Education 0.12 0.07-0.19 <0.001
Symptoms 6.99 4.56-10.74 <0.001
High-risk* 12.64 6.71-23.81 <0.001

The odds ratio from multiple logistic regressions that adjusted for age, sex, Glasgow Coma Scale, symptoms, education and

recommended CT scan by PECARN rule.
* CT isrecommended by the PECARN rule.

CT: computed tomography, ClI: confidence interval, PECARN: Pediatric Emergency Care Applied Research Network.
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