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Table 1. Graeb System for Grading Severity of Intraventricular
Hemorrhage(IVH)

IVH Location Score Amount of IVH

Lateral V* 1  trace of blood of mild bleeding
2 less than half of the ventricle filled with
blood
3 more than half of the ventricle filled
with blood

4 ventricle filled with blood and expanded
3rd & 4th 1 blood present, ventricle size normal
2 ventricle filled with blood and expanded

V; ventricle, *; each lateral ventricle is scored separately
Total Score(maximum=12), 1-4; mild, 5-8; moderate, 9-12; severe

Fig. 1. Type I. Large amount of intrac-
erebral hematoma(asterisks) is seen in
the right frontal lobe(A) and left tempo-
ral lobe(B), which is extended to the ad-
jacent lateral ventricles(arrows).
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61 51 10
5 , 1 85
10 39
345 .
Graeb Score(Table 1) 4 «C )

37 (61%) 5-8 ( ) 18
(29%), 9 ( )6 (10%)

43%(16/37), 72%(13/18), 83%

(5/6)
(p=003)(Table 2).

Table 2. Correlation between Graeb Score and Outcome

Outcome
MD SD VS D

Graeb Score Total(%)

1- 4(Mild) 16 5 6 3 7 37 (61)

5- 8(Moderate) 2 3 2 - 11 18 (29)
9-12(Severe) 1 - - 2 3 6 (10)
Total 19 8 8 21 61(100)

GR; good recovery, MD; modearte disabilty, SD; severe
disability, VS; vegetative state, D; death

Fig. 2. Type Il. Multiple variable-
sized intracerebral hematomas(aster-
isks) are seen in the both basal gan-
glia, and some intraventricular hem-
orrhage(arrows) is noted in the ventri-
cle(A). Non-hemorrhagic low density
lesion(asterisk) is seen in the left gan-
L gliothalamic region with some intra-
ventricular hemorrhage(arrows)(B).

Fig. 3. Type I11. Small oval high densi-
ty lesion is seen in the septum pellu-
cidum(asterisk), and some intra-
ventricular hemorrhage is noted in
the adjacent ventricles(arrows)(A).
Tiny high density lesion(arrow) is not-
ed in the ventricular septum(B).
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Fig. 4. Type V. Intraventricular hemorrhage(score 3) is noted
in the both lateral ventricles.

CT
38 (Type I, 11, 111)(629%),
(Type V) 23 (38%)
(Type 1) 26 , Type I 9 |
Type I 3 . CT
(Type 1V)
(Table 3).
Type | 100%
(3/3), Type 1l 85%(23/26), Type 111 22%(2/9), Type
V 26%(6/23)
(Type V) (Type
1) ,
(Type 11)
(Type 1)
(Table 3). Type V. CT
10 1 8
GCS 15-13 6 ,12-9 9
8 46 GCS 71
.GCS 8 46 21
(35%) (severe disability)
72% , GCS 9
15 13 (87%) , GCS 8
(Table
4).
CT
51%

Table 3. Outcome Characteristics of Different Mechanisms of
TIVH

Type Outcome Total(%)
GR MD SD VS D

| - - - - 3 3 0

1 - 3 8 3 12 26 (42)

1 3 4 - 2 9 (15)
v - - - - - 0 (0
\Y, 16(8*)  1* - 2 4(1%) 23 (38)
Total%) 19(31) 8(13) 8(13) 5@8) 21(35 61(100)

TIVH; traumatic intraventricular hemorrhage, GR;
good recovery, MD; modearte disability, SD; severe
disability, VS; vegetative state, D; death, *; pure
intraventricular hemorrhage

Table 4. Glasgow Coma Score(GCS) and Clinical Outcome

Outcome
GCS Total(%)
GR MD SD VS D
15-13 6 - - - - 6 (10)
129 7 1 1 - - 9 (15)
<8 6 7 7 5 21 46 (75)
Total 19 8 8 5 21 61(100)

GR; good recovery, MD; modearte disability, SD; severe
disability, VS; vegetative state, D; death

(diffuse brain swelling)
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@3, 6, 9, 14-18,
20-22)
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(11 51 97
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Traumatic Intraventricular Hemorrhage : Classifications and
Prognosis According to CT Findings*

Hoon-hwa Kim, M.D., Won-kyong Bae, M.D., Chung-sik Choi, M.D., Chang-gook Kim, M.D.,
Gun-soo Han, M.D., ll-young Kim, M.D., Kyeong-seok Lee, M.D.?

'Department of Radiology, Chonan Hospital, Soonchunhyang University
*Department of Neurosurgery, Chonan Hospital, Soonchunhyang University

Purpose : To determine clinical outcome in cases of traumatic intraventricular hemorrhage(TI1VH) according
to the mechanisms and amount of hemorrhage seen on initial CT.

Materials and Methods : We retrospectively reviewed the initial CT findings of 61 patients with TIVH. The
mechanisms of TIVH were analyzed on the basis of the following CT findings: Type I; large intracerebral
hematoma extending to adjacent ventricle; Type II: hemorrhagic and/or non-hemorrhagic diffuse axonal injury
in the thalamus and basal ganglia; Type Il1: multiple small hemorrhagic lesions in the septum pellucidum,
fornix, corpus callosum, and periventricular region, which may be due to inner cerebral trauma, Type IV: evi-
dence of hypoxic brain injury, and Type V: TIVH with contusion and small subdural or epidural hematomas.
The amount of TIVH was classified according to the Graeb score. We analyzed these mechanisms on the basis
of CT findings, and for prognosis, correlated these with clinical outcomes and the Glasgow coma score.
Results : Prognosis was good in types V and |11 and poor in type | and I1(p=0.001). In patients with a Graeb s-
core of 4 or less, the clinical outcome was better than in those with a Graeb score above 5(p=0.03). Patients
with a lower initial Glasgow coma score had poor outcomes(p=0.001).

Conclusion : The hemorrhage mechanism in patients with TIVH could be important for estimating clinical
outcome, especially during the early phase. In patients with type V or 111 TIVH, clinical outcome was better
than in those with type 1 or II.
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