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Risk Factors and Outcomes of Progressive Intracranial Hemorrhage
after Traumatic Head Injury

Ji Hoon Kang, M.D., Yong Pyo Han, M.D., Soon Ki Hong, M.D., Chul Hu, M.D,,
Jhin Soo Pyen, M.D., and Kum Whang, M.D.

Department of Neurosurgery, Wonju College of Medicine, Yonsei University, Wonju, Korea

Objectives: The purpose of this study is to find a better solution to treatment of patients with head trauma by analyzing the
clinical progress and factors related to progressive intracranial hemorrhage (PIH) through comparisons between initial and follow
up brain CT.

Methods: Of all acute head trauma patients admitted from November, 2003 to November 2005, 122 patients with EDH, SDH,
ICH, and SAH seen on initial brain CT were selected. We retrospectively assessed brain CT and clinical data of all the patients,
and sex, age, initial GCS, interval from initial injury to initial brain CT, interval from initial CT to follow CT, presence of skull fractures,
GOS scores, and CT image findings were analyzed. We divided these patients into the two groups; patients with increased hemorrhage
on follow up brain CT, and those without any interval change. Possible initiating factors and prognosis were analyzed in both groups.

Results: Of the 122 patients, 48 patients showed increased hemorrhage on follow up CT (39.3%), and 74 patients did not (60.7%).
The mean age of patients with increased hemorrhage was 49 yrs. 3| patients were male, and |7 patients were female in the increased
hemorrhage group. The increased hemorrhage group had an older mean age and a higher ratio of male patients (p<0.05, p<0.05).
In the increased hemorrhage group, the type of hemorrhage were as follows: 16 patients with an ICH, |2 patients with a SDH,
Il patients with an EDH, and 9 patients with a traumatic SAH. The average interval between initial trauma and initial brain
CT was 3.8+0.62 hrs in the increased hemorrhage group, and 5.3%1.24 hrs in the no interval change group. Average interval
between initial and follow up brain CT was 13.4£2.4| hrs in the increased hemorrhage group, and 23.48+0.95 hrs in the no
interval change group. Patients with increased hemorrhage showed a shorter interval between all studies, but only the interval
between the initial and follow up brain CT showed a statistical significant correlation (p>0.05, p<0.05). Initial GCS, presence
of skull fractures, and hemorrhage lesion did not show a significant difference between the two groups.

Conclusion: The patients age, sex, increased PT (INR) were risk factors of PIH, and the interval between initial and follow up
brain CT were shorter in these cases. Therefore early brain CT follow up can help identify and adequately treat patients with PIH.
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Table 1. PIH vs. Clinical Factors
" PIH (No. of pts)
Clinical Factors p value
(+) (=)
Age(yr) Mean 48.63+14.20 41.52+£10.90 p<0.05
Range 12-70 20-74
Sex(M:F) 31:17 44:30 p<0.05
Initial GCS Mean 8.64+2.55 9.10£3.20 p>0.05
Cause of injury Traffic accident 36 47
Slip 5 18
Fall down 5 6 p>0.05
Assault 2 3
Total 48 74
Interval of Brain CT Trauma to 1st 3.84+0.62 5.3+1.24 p>0.05
(hrs) 1st to 2nd 13.4£2.41 23.48+0.95 p<0.05

PIH: Progressive intracranial hemorrhage
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Table 2. PIH vs. Laboratory Factors

Laborary Factors PIH (No. of pts) p value
(+) (=)
PT normal 40 73
(INR)  prolonged 8 1 p<0.05
mean 1.08£0.12  0.98+0.41
PTT normal 47 73
prolonged 1 1
mean (sec) 13.45+1.32 12.93+2.01 p>0.05

Platelet mean 231+42.41 223+23.31 p>0.05

count  (x 10%/mm®

PT: Prothrombin time, PTT: Partial thromboplastin time

Table 3. PIH vs. brain CT

Radiologic Factors

PIH (No. of pts) p value
(+) (=)

Location of F-T-P 23 30
hemorrhage Frontal 13 23

Temporal 5 12

Occipital 5 5 p>0.05

Cerebellar 2 4

Total 48 74
Type of main ICH 16 30
hemorrhage SDH 12 6

EDOH 11 28 p>0.05

SAH 9 10

Total 48 74
Coincident skull Fx. 24 25 p>0.05

F-T-P: frontotemporoparietal, ICH: intracerebral hemorrhage,
EDH: epidural hemorrhage, SAH: subarachnoid hemorrhage,
SDH: subdural hemorrhage
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Table 4. PIH vs. GOS

PHI (No. of pt)
GOS (+) (=)
Operative Tx. Conservative Tx. Conservative Tx.

GR 1 10 39

MD 1 14 25

SD 4 7 6

PV 2 3 1

Death 4 2 1

Total 12 36 74

"0>0.05, "p<0.05
GD: good recovery, MD: moderate disability, SD: severe
disability, PV: persistent vegetative status, Tx: treatment
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