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The Use of Brain Computer Tomography Examination
with Mild Traumatic Brain Injury in Pediatrics
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Department of Emergency Medicine, Gachon University Gil Medical Center, Incheon, Korea

Purpose: In children, mild traumatic brain injuries (TBI) account for 70 ~90% of head injuries. Without guidelines,
many of these children may be exposed to excess radiation due to unnecessary imaging. The purpose of this study was
to evaluate the impact of a mild TBI guideline in imaging of pediatric patients.

Methods: The medical records of all children who had head computed tomography and were admitted to our hospi-
tal with a TBI with Pediatric Glasgow Coma Scale and Glasgow Coma Scale of 14 to 15 were retrospectively reviewed
and compared with PECARN Rule.

Results: A total of 1260 children were included and all children checked with head computed tomography. 61 pedi-
atrics had CT positive and presented skull fracture 40, hemorrhage 8, hemorrhagic contusion 7, and diffuse axonal
injury 1. Also, 4 patients diagnosed both skull fracture and brain haemorrhage and 1 patient diagnosed both haemor-
rhage and haemorrhagic contusion.

Conclusion: There are many pediatric traumatic patients who exposed to radiation due to CT. But, the most of
results were negative. So, consider to follow the CT guideline for children and many do not require brain CT. [ J
Trauma Inj 2014;27:63-70 |
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Table 1. Basal characteristics of patients.

Numbers (N=1260)

Estimated percent
patient encounters (%)

Age
<lyear
1~7 years
Sex
Male
Place
House
Road and other traffic area
Educationa facitilies
Sportsfacilities
Park
Supermarket
Restaurant
Department store
ETC
Mechanism
Traffic Accident
Slip down
Fall down
Blunt trauma
Clinical Decisions
Head imaging obtained
Discharge
Admission
Operation

204 16.2
1062 83.8
786 62.4
718 57.0
271 21.5
62 4.9
78 6.2
19 15
22 17
18 14

6 0.5

66 52
126 10.1
420 33.3
444 35.2
270 214
1260 100.0
1236 98.1
24 19

1 0.1

Table 2. The results of brain computed tomography (N=61).

Results Number (%)
Skull fracture 40 (65.6%)
Haemorrhage 8 (13.1%)
Epidural haemorrhage 3
Subdural haemorrhage 1
Subarachrnoid haemorrhage 1
Falx haemorrhage 3
Skull fracture+Haemorrhage 4( 6.6%)
Haemorrhagic contusion 7 (11.5%)
Haemorrhage+Haemorrhagic contusion 1( 1.6%)
Diffuse axonal injury 1( 1.6%)
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Visited emergency department (Age < 7 yrs)

n=14,102

|

Traumatic brain injury
n=1,552

!

PGCS or GCS = 14,157

l Yes

Mild fraumatic brain injury
n=1,260

4

N

younger than 1 year old 1 year and older than 1 year
n=204 n=1,056
1 1 ) i
CT (T CT() CT (+) CT()
n=18 n=186 n=48 n=1,008

Fig. 1. Thisisaflow diagram of the study.
* CT: Computed tomography

" CT (+) include skull fracture, haemorrhage, haemorrhagic contusion and diffuse axonal injury.
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Fig. 2. This Brain computed tomography shows a ping-pong fracture on right parietal bone (Arrow). But, there's no evidence of
intracranial hemorrhage. (A) Brain computed tomography (B) Brain computed tomography with bone setting.
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Table 3. Characteristics of patients with brain computed tomography positive findings.

Number CT*(+)" Findings p vaue
Age
<lyear 204 18 ( 8.8%)
1~7 years 1056 43 (70.5%)
0.004
Sex
Male 786 44 (72.1%)
0.107
Mechanism
Traffic accident 126 9 (14.8%)
Slip down 420 16 (26.2%)
Fall down 444 29 (47.5%)
Blunt trauma 270 7 (11.5%)
0.043
Symptom
Skull deformity 1 1( 1.6%)
Seizure 10 0
Dizziness 36 0
Nausea 50 1( 1.6%)
Vomiting 166 7 (11.5%)
Headache 327 17 (27.9%)
Crying 55 4 ( 6.6%)
Scalp swelling 180 13 (21.3%)
Loss of Consciousness 13 0
Laceration 280 3( 4.9%)
Epistaxis 15 0
No symptoms 377 15 (24.6%)
1.123

* CT: Computed tomography
" CT(+) include skull fracture, haemorrhage, haemorrhagic contusion and diffuse axonal injury.

Fig. 3. This brain computed tomography and magnetic resonance imaging suggested diffuse axonal injury on basal ganglia. (A) Diffuse
axonal injury in both basal gangliaon brain computed tomography (B) High signal change on T2WI/Flair in basal ganglia
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A Yes
GCS=14 or other signs of altered mental status, or palpable skull fracture | s CT recommended
l No Yes
Occipital or parietal or temporal scalp haematoma, or history of LOC > 5s, Observation versus CT on the basis of
or severe mechanism of injury, or not acting normally per parent —>

other clinical factor including

; Physician experience

; Multiple versus isolated findings
; Worsening symptoms or signs

after emergency department observation
; Age < 3 months
B.

lNo

CT not recommended

; Parental preference
Yes
GCS=14 or other signs of altered mental status, of sings of basilar skull fracture | w— CT recommended
l No Yes
History of LOC, or history of vomiting, of severe mechanism of injury, Observation versus CT on the basis of
or severe headache ) other clinical factor including
l ; Physician experience
No ; Multiple versus isolated findings
CT not recommended ; Worsening symptoms of signs
after emergency department observation
; Age < 3 months
A ; Parental preference
A. Yes
GCS=14 or other signs of altered mental status, or palpable skull fracture > Sl Lo
n=1 (CT' (+)*=1)
{ no Yes
Qccipital or parietal of temporal scalp haematoma, or history of LOC > 5s, : ;
or severe mechanism of injury, or not acting normally per parent —) Observgtllon VerSUS.CT o g el
70 other clinical factor including
No b= ; Physician experience
CT not recommended ; Multiple versus isolated findings
n=448 (CT (+)=9)

; Worsening symptoms of signs
after emergency department observation

; Age < 3 months
; Parental preference
CT (+)=2
B. Yes
GCS=14 or other signs of altered mental status, of sings of basilar skull fracture CT fRctminpiie
r 4 n=0 (CT (+)=0)
[n=738 |~L No Yes
History of LOC, of history of vomiting, of severe mechanism of injury : :
Stseyars headache _> Observ_at_lon \rersus_CT on the basis of
h<70 other clinical factor including
l No ; Physician experience
CT not recommended

; Multiple versus isolated findings
; Worsening symptoms of signs
after emergency department observation
; Age < 3 months
; Parental preference
B CT (+)=0
Fig. 4. (A) This diagram shows the PECARN* Rule adapted from Lancet. 2009;374:1160-70. (B) This diagram shows distribution of

the patient with mild traumatic brain injury who visited our hospital during the study period according to the PECARN Rule.
* PECARN: Pediatric Emergency Care Applied Research Network
" CT: computed tomography

¥ CT (+): positive numbers in brain computed tomography

n=180 (CT (+)=7)
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