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— Abstract —

The Utility of Routine Serial Brain Computed Tomography for Referred Traumatic
Brain Injury Patients According to the Severity of Traumatic Brain Injury

Jeong In Hwang, M.D., Jin Seong Cho, M.D., Seung Chul Lee, M.D., Jeong Hun Lee, M.D.

Department of Emergency Medicine, Dongguk University Ilsan Hospital

Purpose: Patients with traumatic brain injury (TBI) were referred from other hospitals for further manage-
ment. In addition, patients routinely underwent computed tomography examinations of the head (HCT) in the
referral hospitals. The purpose of this study was to evaluate retrospectively the utility of routine HCT scans
according to the severity of TBI.

Methods: Patients with TBI referred to our hospital between December 2005 and July 2008 were included in
this study. We investigated HCT findings, indications for repeat HCT examinations (routine versus a neurolog-
ical change), and neurosurgical interventions. The head injury severity was divided into three categories
according to the Glasgow Coma Scale (GCS) score, including mild, moderate, and severe TBI. The use of neu-
rosurgical interventions between patients who underwent routine HCT scans and patients who underwent HCT
scans for aneurological change were compared according to the severity of TBI.

Results: A total of 81 patients met the entry criteria for this study. Among these patients, 67%(n=54) of the
patients underwent HCT scans on a routine basis, whereas 33%(n=27) of the patients underwent HCT scans for
a neurological change. A total of 21 patients showed signs of a worsening condition on the HCT scans.
Neurosurgical intervention was required for 23(28.4%) patients. For patients who underwent routine HCT
examinations, no patient with mild TBI underwent a neurosurgical intervention. However, one patient with
moderate TBI and three(13%) patients with severe TBI underwent neurosurgical interventions. The kappa
index, the level of agreement for HCT indications of intervention and referral reasons for intervention, was
0.65 for high hierarchy hospitals and 0.06 for low hierarchy hospitals.

Conclusion: Routine serial HCT examinations in the referred hospitals would be useful for patients with
severe head injury and for patients from low hierarchy hospitals where no emergency physicians or neurosur-
geons are available. (J Korean Soc Traumatol 2009;22:134-41)
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Table 1. Characteristics of patients with routine and non-routine CT
Variables Non-routine CT (n=27) Routine CT (n=54) p-value
Age <65 yearsold 20 (74.1) 39(72.2) 1.000
> 65yearsold 7(25.9) 15 (27.8)
Sex (male) 24 (88.9) 42 (75.9) 0.363
GCS of the referred hospital Mild (14-15) 13 (48.2) 37 (68.5)
Moderate (9-13) 9(33.3) 8(14.8) 0.123
Severe (3-8) 5(18.5) 9(16.7)
Mental status of the referred hospital Alert 6 (22.2) 28 (51.9)
Drowsy 7(25.9) 13 (24.1)
Stupor 8(29.7) 12 (22.2) 0.005
coma 6 (22.2) 1( 1.8)
CT findings of the referring hospital SDH 14 (51.9) 23 (42.6) 0.480
SAH 9(33.3) 20 (37.0) 0.809
EDH 7(25.9) 10 (18.5) 0.440
DAI 3(11.1) 8(14.8) 0.744
IVH 3(11.1) 11 (20.4) 0.105
CT lesion of the referring hospital Solitary 3(11.1) 4( 7.4)
multiple 5(18.5) 7(13.0) 0.814
Skull Fracture 12 (44.4) 22 (40.7)
Coagul opathy 11 (40.7) 15 (27.8) 0.314
Alcoholism 3(11.1) 6 (11.1) 1.000
Hypertension 10(37.1) 23 (42.6) 0.631
Diabetes mellitus 2( 749 6 (11.1) 0.712
Hypotension (<90 mmHg) 1(37) 3( 5.6) 1.000
Referring purpose operation 8 (29.6) 3( 5.6)
ICH care & others 19 (70.4) 51 (94.4) 0.005
Worsening of CT finding 7 (25.9) 14 (25.9) 0.282
Neurosurgical intervention 19 (70.4) 4( 7.4) 0.000

* P-value by the »? -test and Fisher's exact test
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Table 2. Worsening of the repeat brain CT and neurosurgical intervention according to the severity of traumatic brain Injury

o Neurosurgical
Sei‘?eﬂ t';“ ury Routine CT Worsening on repeated CT* intervention?
No (%) Y es (%) p-value No (%) Yes (%) p-valuet
Mild (n=50) no (%) 7 (14.0) 1( 2.0) 5 (10.0) 8 (16.0)
ves (%) 35(700)  7(14.0) 1.00 37(740)  0( 0.0) 0.000
Moderate (n=17) no (%) 5(29.4) 4 (23.5) 2(11.7) 7(41.2)
yes (%) 6(353  2(118) 0.62 7(41.2) 1( 59 0.015
Severe (n=14) no (%) 3(21.4) 2(14.3) 1( 7.0 4(28.6)
yes (%) 4(286)  5(35.7) 1.00 6 (42.9) 3(214) 0.260
P-value by Mantel-Haenszel x?test : * p=0.49, ' p=0.00

* P-value by the Fisher's exact test
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Table 3. Neurosurgical intervention of the referred hospital according to the risk factors

oM 8F
A

A <]

Neurosurgical Intervention

Variables No (%) (n=58) Yes (%) (n=23) prvalue*
Routine CT 50 (86.2) 4(17.4) 0.000
Non-routine CT 8(13.8) 19 (82.6)
Age
<65 yearsold 40 (69.0) 19 (82.6) 0.213
>65 yearsold 18 (31.0) 4(17.4)
Sex (male)
GCS of the referred hospital 0.007
Mild (14-15) 42 (72.4) 8(34.8)
Moderate (9-13) 9(15.5) 8(34.8)
Severe (3-8) 7(12.1) 7(30.4)
Change of the mental status 5( 8.6) 14 (60.9) 0.000
Mental status of the referred hospital
Alert 30(51.7) 4(17.4) 0.017
Drowsy 14 (24.2) 6 (26.1)
Stupor 11 (19.0) 9(39.1)
Coma 3(52 4(17.4)
CT findings of the referring hospital
SDH 25(43.1) 12 (52.2) 0.460
SAH 22(37.9) 7(30.4) 0.526
EDH 10(17.2) 7(30.4) 0.230
DAI 8(13.8) 3(13.0) 1.000
IVH 4( 6.9 0( 0.0) 0.573
CT lesion of the referring hospital
Solitary 4( 6.9 3(13.0) 0.399
Multiple 8(13.8) 4(17.4) 0.733
Skull fracture 23(39.7) 11 (47.8) 0.619
Coagul opathy (+) 15 (25.9) 11 (47.8) 0.056
Alcoholism 5( 8.6) 4(17.4) 0.265
Hypertension 35 (60.3) 13 (56.5) 0.752
Diabetes mellitus 6 (10.3) 2( 87 1.000
Hypotension (<90 mmHg) 3(52 1( 4.3 1.000
Referring purpose Operation 4( 6.9) 7 (30.4) 0.010
ICU care & others 54 (93.1) 16 (69.6)
Worsening of CT finding 9 (15.5) 12 (52.2) 0.001

* p-value by CT find, t-test and Fisher's exact test
CT: computed tomography, GCS: Glasgow coma scale

SAH: subarachnoid hemorrhage, EDH: epidural hematoma, SDH: subdural hematoma, IVH: intaventricular hemorrhage, DAI: dif-

fuse axonal injury, ICH: intracranial hemorrhage
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Table 4. Independent predictors of neurosurgical interventions

Neurosurgical intervention

Variables Odd ratio p-value*
Age 0.034 0.213
GCs 3.687 0.055
EDH 1.729 0.189
Coagul opathy 3.645 0.056
Hypotension 0.024 0.877
Routine CT 0.034 0.000
Worsening of CT finding 2214 0.005

* p-value by stepwise logistic regression analysis
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Table 5. Adequacy of the purpose of referral for the neurosurgical intervention
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Neur_o;urge'onS or emergency Neurosurgical intervention intervention in the referred hospital ~ p-value! x-scoret
physiciansin the referring hospitals for the referral purpose No (%) Yes (%)
No (n=53) No (%) 43 (81.1) 8(15.1)

Yes (%) 2( 38 0( 0.0) 1.000 0.064
Y es (n=28) No (%) 18 (64.3) 1( 3.6)

Yes (%) 3(10.7) 6(21.4) 0.001 0.652

* p-value by Mantel-Haenszel x? test: p=0.014
 p-value by the Fisher's exact test

t k-value; <0.20 poor, 0.21-0.40 fair, 0.41-0.60 moderate, 0.61-0.80 good, 0.81-1.00 very good
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