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Risk factors related to progressive traumatic intracerebral hematomas
in the early post head injury period

Young Bae Lee, M.D., Hwee-Soo Jeong, M.D.'

Department of Neurosurgery and Department of Family Medicine', Dong-guk University Gyeongju Hospital, Gyeongiju, Korea

Purpose: In this study, patients in whom two computed tomography (CT) scans had been obtained within 24
hours of injury were analyzed to determine the incidence, risk factors and clinical significance of a progressive
intracerebral hematoma (PIH).

M ethods: Participants were 182 patients with a traumatic intracerebral hematoma and contusion who under-
went a repeat CT scan within 24 hours of injury. Univarite and multivariate statistics were used to define
growth (volume increase) and to examine the relationship between the risk factors and hemorrhage expansion.

Results: Fifty-four percent of the patients experienced progression in the size of the lesion in the initial 24
hours postinjury. A PIH was independently associated with worsened Glasgow coma scale (GCS) score (2.99,
1.04~8.60), the presence of subarachnoid hemorrhage (6.29, 2.48~ 16.00), the presence of a subdural
hematoma (6.18, 2.13~ 17.98), the presence of an epidural hematoma (5.73, 1.18~ 27.76), and the presence of
abasal cistern effacement (10.93, 1.19~99.57).

Conclusion: For patients undergoing scanning within 2 hours of injury, the rate of PIH approaches 61%.
Early repeated CT scanning is indicated in patients with a nonsurgically-treated hemorrhage revealed on the
first CT scan. Worsened GCS score, significant hematoma growth and effacement of the basal cisterns on the
initial CT scan are powerful predictors of which patients will require surgery. These findings should be impor-
tant factors in understanding and managing of PIH. (J Korean Soc Traumatol 2010;23:142-150)
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Fig. 1. (A) (B) Initial CT scans obtained 20 minutes postinjury, demonstrating both frontal petechial hemorrhage associated with
subdural hematoma and right occipital epidural hematoma. (C) (D) Second CT scan obtained 3 hours postinjury revealing

hemorrhagic progression.
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Table 1. Summary of the patient’s demographics

Patient characteristic Number of patients(%6)

Total cases 182
Gender
Mae 140(76.9)
Female 42(23.1)
Agedistribution
{40 45(24.7)
40~ 64 77(42.3)
> 65 60(33)
GCS* score at the time of admission
3~7 30(16.5)
8~12 30(16.5)
13~15 122(67)
Causes of injury
Motor vehicle accident 63(34.6)
Pedestrian 16(8.8)
Motor cycle 39(21.4)
Bicycle 11(6.1)
Farm machine 8(4.4)
Fall height 15(8.2)
Fall standing 20(11)
Assault 4(2.2)
Unknown 6(3.3)
Others
Loss of consciousness 128(70.3)
Pupil change 27(14.8)
Seizure 12(6.6)
Alcohol 110(60.4)
Hypoxia 36(19.2)
Drugs 25(13.7)
Coagul opathy
Prothrombin time 19(10.4)
Partial thromboplastin time 4(2.2)
Platelet 7(3.8)
Fibrinogen 34(18.7)
FDP? 37(20.3)
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Table 2. Radiographic findings on initial CT*

Lesions Number of cases(%)
Timefrom injury to thefirst CT*

< 2 hour 113(62)

> 2 hour 69(38)
Initial diagnosis

Hemorrhagic contusion 148(81)

Traumatic intracerebral hematoma 34(19)
Location

Frontal 102(56)

Temporal 33(18)

Parietal 26(14)

Posterior fossa 10(6)

Multiple 11(6)
Initial hematoma volume (cc)

(2 134(74)

2~5 19(10)

>5 29(16)
Associated lesions

Subarachnoid hemorrhage 80(44)

Subdural hematoma 38(21)

Epidural hematoma 9(5)

Intraventricular hemorrhage 5(3)
Basal cistern effacement

No 166(91)

Yes 16(9)
Sulcus effacement

No 66 (36)

Yes 116 (64)

*GCS: Glasgow comascale, ' FDP:fibrin degradation product

*CT: Computerized tomography
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Table 3. Results of univariate and multivariate analyses relating the clinical variables to the presence of traumatic intracerebral

hematoma progression
. Univariate analysis Multivariate analysis
variable
Enlarge group Unchanged group P value Odd ratio 95% CI* P value
Sex 0.030 0.006
Mae 70(70.7) 70(84.3) 1
Female 29(29.3) 13(15.7) 3.297 1.399-7.772
Age 0.555
<40 24(24.2) 20(24.1) 1 0.778
41~64 45(45.5) 32(38.6) 2.05 1.28-3.30
> 65 30(30.3) 31(37.3) 6.40 3.81-10.75 0.163
Initial GCS' 0.177
3~7 16(16.2) 7(8.4) 1 0.397
8~12 22(22.2) 14(18.1) 450 2.47-8.19
13~15 61(61.6) 61(73.5) 11.10 4.22-29.25 0.876
Worsened GCS' 0.000 0.042
No 68(68.7) 75(90.4) 1
Yes 31(31.3) 8(9.6) 2.990 1.040-8.600
Loc! 0.272 0.449
No 26(26.3) 28(33.7) 1
Yes 73(73.7) 55(66.3) 184 1.24-2.71
Pupil 0.165 0.898
Normal 81(89.2) 74(81.8) 1
Abnormal 18(10.8) 918.2) 0.928 0.297-2.901
Hypoxia 0.009 0.289
No 73(73.7) 74(89.2) 1
Yes 26(26.3) 9(16.8) 2.373 0.480-11.724
Alcohol 0.335 0.274
No 36(36.4) 36(43.4) 1
Yes 63(63.6) 47(56.6) 1.46 0.97-2.20
Coagul opathy 0.695 0.991
No 58(58.6) 60(61.4) 1
Yes 41(41.4) 23(17.6) 1.521 0.717-3.223
Seizure 0.752 0.049
No 93(93.9) 77(92.8) 1
Yes 6(6.1) 67.2) 0.149 0.038-0.989
Prognosis 0.000 0.029
Good outcome 70(70.7) 77(92.8) 1
Bad outcome 29(29.3) 6(7.2) 4.634 1.169-18.369

*Cl: Confidence interval, ' GCS: Glasgow comascale, *LOC: Loss of consciousness
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Table 4. Results of univariate and multivariate analyses relating the CT* findings to the presence of progressive traumatic intracere-
bral hematoma

. Univariate analysis Multivariate analysis
variable
Enlargegroup  Unchangedgroup  Pvalue  Oddratio 95% CI P value
Time from injury to the first CT* 0.021 0.061
< 2 hour 69(69.7) 44(53.0) 2.066 0.967-4.414
> 2 hour 30(30.3) 39(47.0) 1
Impact site 0.182 0.229
Coup 30(30.3) 33(39.8) 1
Contre coup 69(69.7) 50(60.2) 1.605 0.743-3.467
Fracture 0.006 0.252
No 37(37.4) 47(57.8) 1
Yes 62(62.6) 36(42.2) 1.605 0.743-3.467
Hematoma location 0.386
Frontal 53(53.5) 49(59.0) 0.254 0.049-1.325 0.104
Temporal 21(21.2) 12(14.5) 0.453 0.075-2.753 0.390
Parietal 11(11.2) 15(18.1) 0.234 0.037-1.496 0.125
Multiple 7(7.2) 4(4.8) 0.615 0.072-5.247 0.657
Posterior fossa 7(7.1) 3(3.6) 1
Initial hematoma volume 0.021
{2cc 69(69.7) 65(78.3) 1.520 0.530-4.360 0.436
2~5cc 16(16.2) 3(3.6) 4,062 0.740-22.309 0.107
>5cc 14(14.1) 15(18.1) 1
Combined lesion 0.000
No 12(12.2) 38(45.8) 1
SAH* 56(56.6) 24(28.9) 3.998 1.588-10.017 0.003
SDH? 23(23.2) 15(18.1) 3.697 1.251-10.925 0.018
EDH' 5(5.1) 4(4.8) 3.731 0.746-18.669 0.109
IVH? 3(3.0 2(2.9) 2.467 0.396-30.344 0.261
MIdline shift 0.830 0.195
No 91(91.9) 77(92.8) 1
Yes 8(8.1) 6(7.2) 0.362 0.078-1.682
Cistern effacement 0.001 0.035
No 84(84.8) 82(98.8) 1
Yes 15(15.2) 1(1.2) 10.909 1.189-100.081
Sulci effacement 0.000 0.032
No 23(23.2) 43(51.8) 1
Yes 76(76.8) 40(48.2) 2.510 1.081-5.828

*CT: Computerized tomography, 'Cl: Confidence interval, *SAH: subarachnoid hemorrhage,
'SDH: subdural hematoma, 'EDH: epidural hematoma, "IV H: intraventricular hemorrhage

Table 5. Change in hematoma volume between initial and second CT* scan

Initial volume
Volume increase from baseline {2cc 2~5cc >5cc
No change 65 3 15
< 5cc 61 4 1
6~10 cc 3 6 4
11~20 cc 3 1 1
> 20 cc 2 5 8
Tota 134 19 29

*CT: Computerized tomography
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Table 6. Outcome at 6 monthsin relation to the presence of PIH*
Good outcome Bad outcome
PIH*
GR' MD* SD* Al D'
No 66 11 2 1 3
Yes 52 18 8 6 15

*PIH: progressive intracerebral hematoma, 'GR: Good recovery, *MD: Moderate disability,
'SD: Severe disability, 'VS: Vegetative state, "D: Death
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