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- Abstract -

Value of Repeat Brain Computed Tomography
in Children with Traumatic Brain Injury

Ho jun Jo, M.D., Yong Su Lim, M.D., Jin Joo Kim, M.D., Jin Seong Cho, M.D.,
Sung Youl Hyun, M.D., Hyuk Jun Yang, M.D., Gun Lee, M.D.

Department of Emergency Medicine, Gachon University Gil Medical Center, Incheon, Korea

Purpose: Traumatic brain injury (TBI) is the most common cause of pediatric trauma patients came to the emergency
department. Without guidelines, many of these children underwent repeat brain computed tomography (CT). The pur-
pose of this study was to evaluate the value of repeat brain CT in children with TBIL.

Methods: We conducted a retrospective study of TBI in children younger than 19 years of age who visited the emer-
gency department (ED) from January 2011 to December 2012. According to the Glasgow Coma Scale (GCS) and
Pediatric Glasgow Coma Scale score of the patients, study population divided in three groups. Clinical data collected
included age, mechanism of injury, type of TBI, and outcome.

Results: A Total 83 children with TBI received repeat brain CT. There were no need for neurosurgical intervention in
mild TBI (GCS score 13-15) group who underwent routine repeat CT. 4 patients of mild TBI group, received repeat
brain CT due to neurological deterioration, and one patient underwent neurosurgical intervention. Routine repeat CT
identified 12 patients with radiographic progression. One patient underwent neurosurgical intervention based on the
second brain CT finding, who belonged to the moderate TBI (GCS score 9-12) group.

Conclusion: Our study showed that children with mild TBI can be observed without repeat brain CT when there is
no evidence of neurologic deterioration. Further study is needed for establish indication for repetition of CT scan in
order to avoid unnecessary radiation exposure of children. [ J Trauma Inj 2015; 28: 149-157 |
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Fig. 1. Thisisaflow diagram of this study.
* CT: computed tomography
T TBI: traumatic brain injury
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Table 1. Patients' demographics.

Mild TBI* (n=72) Moderate TBI (n=5) Severe TBI (n=6) p-value

Age, yr 9(4.3-16) 17 (11-17) 16.5 (14-17.3) 0.025'

Male, n (%) 56 (77.8) 5 (100) 5(83.3) 0.478

Injury mechanism, n (%) 0.110

Fall 33(45.8) 1(20) 0(0)

Bicycle accident 18 (25) 2 (40) 4 (66.7)

Pedestrian TA' 14 (19.4) 0(0) 2(33.3)

Passenger TA 2(2.8 1(20) 0(0)

Assault 342 1(20) 0(0)

Sports activity 2(2.8) 0(0) 0(0)

SBP', mmHg 110 (100-130) 140 (120-160) 125 (100-142.5) 0.028"

DBP 70 (60-80) 80 (75-85) 80 (50-82.5) 0.121

HR' 93 (82-104) 84 (80-92) 86 (77-112.5) 0.486

RTS' 12 (12-12) 11 (11-11) 10 (9.8-10) <0.001*

CT** interval 227.5(118.5-283.8) 195 (187.5-245) 240.5 (173.8-495) 0.716

Hospital LOS' 8(3-13.8) 11 (10.5-35) 25.5 (15.5-74.80) 0.001°

ICUT LOS 0(0-3) 3(0.5-12.5) 10.5 (5.8-25) <0.001*

* TBI: traumatic brain injury

" TA: traffic accident

* SBP: systolic blood pressure
' DBP: diastolic blood pressure
'HR: heart rate

1 RTS: revised trauma score
** CT: computed tomography
T LOS: length of stay

** ICU: intensive care unit

'4 p<0.05
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Mild TBI' Moderate TBI Severe TBI o
(n=72) (n=5) (n=6) p-vaue
Skull fracture, n (%) 40 (55.6) 3(60) 2(33.3) 0.556
Subdural hemorrhage 22 (30.6) 3(60) 2(33.3) 0.397
Epidural hemorrhage 22 (30.6) 1(20) 1(16.7) 0.696
Subarachnoid hemorrhage 8(11.1) 1(20) 5(83.3) <0.001*
Intraventricular hemorrhage 0(0) 0(0) 2(33.3) <0.001"
Hemorrhagic contusion 17 (23.6) 2 (40) 3 (50) 0.290
Intracerebral hemorrhage 0(0) 0(0) 3(50) <0.001"
* CT: computed tomography
" TBI: traumatic brain injury
* p<0.05
Table 3. The changes of routine repeat brain CT*
Mild TBI' (n=68) Moderate TBI (n=5) Severe TBI (n=6)
Findings, n (%)
Progress 7 (10) 3(60) 2(33
Improve 9(13) 1(20) 1(17)
No change 52 (76) 1(20) 3(50)
Intervention 0(0) 1(20) 0(0)

* CT: computed tomography
" TBI: traumatic brain injury
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Table 4. Radiographic progression patients who underwent routine repeat brain CT*

Age Mechanism of Initial Findings on 2 Findings on ) Discharge
Sex (yn) injury GCS' core initial CT GCScore repeat CT Intervention GCS score
F* 13 Fall 15 6 mm SDH?*, skull Fx' 15 7 mm SDH, New HC' 15
M** 16 Bicycleaccident 15 4 mm SDH, skull Fx 15 8 mm SDH 15
M 14 Sports activity 15 15mmEDH"", skull Fx, 15 18 mm EDH 15
pneumocephalus
M 7 Pedestrian TA'' 15 2 mm EDH, skull Fx, 15 8 mm EDH 15
pneumocephalus
M 18 Bicycle accident 14 5 mm EDH, skull Fx, 15 8 mm EDH, 15
HC, pneumocephalus increased HC
M 12 Fall 14 Skull Fx, 14 New 6 mm EDH 15
pneumocephalus
M 18 Bicycle accident 14 5 mm SDH 14 7 mm SDH 14
M 17 Bicycle accident 12 HC 12 increased HC 14
M 6 Fall 10 4 mm SDH, skull Fx, HC 10 9 mm SDH, 11
increased HC
M 17  Passenger TA 9 18 mm EDH, skull Fx 9 30 mm EDH, Craniotomy 15
midline shift
M 14 Passenger TA 7 HC, skull Fx 10 New SAH*, ICH'! 15
M 16 Bicycle accident 7 5 mm SDH, HC 7 New SAH 14

* CT: computed tomography

" GCS: Glasgow Coma Scale

* F: female

' SDH: subdural hemorrhage

I Fx: fracture

1 HC: hemorrhagic contusion

** M: male

"' EDH: epidura hemorrhage

** TA: traffic accident

% SAH: subarachnoid hemorrhage
' ICH: intracerebral hemorrhage

Fig. 2. Thisbrain CT shows radiographic progression of epidural hemorrhage of the 16-year-old patient who came to the emergency
department due to passenger traffic accident. (A) Initial brain CT. (B) Routine repeat brain CT.
* CT: computed tomography
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Table 5. Radiographic findings of patients who underwent repeat brain CT* due to neurologic deterioration.
Sex Age  Mechanism of Initial Findings on 2 Findingson  Intervention Discharge
(yn injury GCS' core initial CT GCScore  repeat CT GCS score
F* 8  Pedestrian TA 15 3mm EDH', skull Fx" 10 10 mm EDH 15
M** 16  Bicycleaccident 14 2 mm EDH, skull Fx, 9 6 mm EDH Craniotomy 15
SAH', pneumocephalus
M 18 Assault 15 5 mm EDH, skull Fx, 14 No change 15
pneumocephalus
M 17  Bicycle accident 15 Minimal SDH* 14 No change 15

* CT: computed tomography

" GCS: Glasgow Coma Scale

' F: female

' TA: traffic accident

I"EDH: epidural hemorrhage

' Fx: fracture

** M: mae

"1 SAH: subarachnoid hemorrhage
** SDH: subdural hemorrhage

Fig. 3. Thisbrain CT shows radiographic progression of epidural hemorrhage of the 16-year-old patient who came to the emergency
department due to bicycle accident. (A) Initia brain CT. (B) 2™ repeat brain CT due to neurologic deterioration. (C) 3“repeat
brain CT due to neurologic deterioration.
* CT: computed tomography
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