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SHORT REPORT

Outcome in patients with large intraventricular
haemorrhages: a volumetric study

Y B W E M Roos, D Hasan, M Vermeulen

Abstract
Patients with large amounts of intra-
ventricular blood have a poor prognosis.
The question is whether the quantity of
ventricular blood or other factors related
to the origin of the intraventricular
bleeding cause poor outcome.
The association between ventricular

blood volume and outcome was analysed
in patients with a primary intraventricu-
lar haemorrhage (PIVH) and in patients
with an aneurysmal subarachnoid haem-
orrhage (SAH). The medical records of
24 patients with PIVH were reviewed and
these patients were compared with 59
patients selected from a prospectively
studied series of patients with aneurys-
mal SAH who had intraventricular
blood without an intraparenchymal
haematoma. Glasgow coma score on
admission and outcome at three months
expressed on the Glasgow outcome scale
were available for all patients.
Volumetric analysis on CT was carried
out if there was at least a moderate
amount of blood measured with a semi-
quantitative scale (SAH n = 30, PIVH
n = 22).

In patients with SAH more than 20 ml
intraventricular blood was lethal, as pre-
viously shown for patients with intra-
parenchymal haemorrhage. Patients
with a PIVH can, however, survive such
large volumes of intraventricular blood
without impaired consciousness immedi-
ately after the bleeding, without develop-
ing hydrocephalus, and without any
disability after three months.

It is concluded that the cause of an
intraventricular haemorrhage is more
important for outcome than the amount
of intraventricular blood, and large
intraventricular haemorrhages are not
always associated with hydrocephalus.

(J Neurol Neurosurg Psychiatry 1995;58:622-624)
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Several studies have described adverse effects
of intraventricular blood on outcome in
patients with intraparenchymal or subarach-
noid haemorrhage.12 In a series of patients
with supratentorial haemorrhage all patients

with more than 20 ml of ventricular blood
died except one, who remained in a vegeta-
tive state.' The question is whether ventricu-
lar blood or other factors cause poor
outcome. The finding that patients with a pri-
mary intraventricular haemorrhage (PIVH)
may survive without neurological impairment
at least suggests that the adverse outcome is
not always caused by the presence of large
amounts of blood in the ventricles.3 4
Volumetric analysis of ventricular blood has
never been carried out, however, in a group
of patients with PIVH.
The aim of this study was to investigate

whether a large haemorrhage (> 20 ml) in the
ventricles causes poor outcome. Therefore we
investigated the association between ventricu-
lar blood volume and outcome in patients
with PIVH and in patients with aneurysmal
subarachnoid haemorrhage (SAH). In
patients with PIVH the intraventricular
haemorrhage is the main determinant of out-
come whereas in patients with aneurysmal
SAH many factors-such as rebleeding, cere-
bral ischaemia, hydrocephalus, and opera-
tion-are related to outcome. The results
were compared with those of a previous pub-
lished series of patients with ventricular
haemorrhage and an intracerebral
haematoma.l We also determined whether
the level of consciousness on admission pre-
dicts the cause of the intraventricular haem-
orrhage.

Patients and methods
We reviewed the medical records of all
patients registered between 1983 and 1990 at
the Dijkzigt University hospital with a diag-
nosis of non-traumatic non-aneurysmal
intracranial haemorrhage. From this series we
selected patients with a primary intraventricu-
lar haemorrhage (PIVH)-that is, an intracra-
nial haemorrhage without a bleeding pattern
compatible with ruptured aneurysm and
without parenchymal blood (blood limited to
the ventricular cavities).4 If a small quantity
of blood was present in the subarachnoid
space in those patients, it was never located in
the basal cisterns, the frontal interhemi-
spheric fissure, or the sylvian fissure. These
patients with PIVH were compared with
patients with an aneurysmal haemorrhage
pattern on their initial CT, with intraventric-
ular blood but without an intraparenchymal
haematoma.5
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These patients with SAH were selected
from a prospectively studied consecutive
series of patients from the same centre with
aneurysmal SAH admitted between 1984 and
1988. All of these patients received standard
care including hypervolaemia without antihy-
pertensive treatment. None was treated with
nimodipine and only 10 patients had antifib-
rinolytic treatment (four days).

In all patients (SAH and PIVH) CT had
been performed within 72 hours after the
onset of the haemorrhage. The clinical condi-
tion of all patients on admission had been
recorded on the Glasgow coma scale.
Outcome at three months after the haemor-
rhage was available for all patients and was

assessed with the Glasgow outcome scale.
The amount of intraventricular blood was

graded as previously described.5 If the score

was at least 2 in one of the lateral ventricles,
volumetric analysis was carried out as

described by Young et al.1 In each slice con-

taining haemorrhage we measured the surface
of the intraventricular haemorrhage in arbi-
trary units. This surface was then converted
to cm2 from a scale printed on each scan.

Finally each calculated area was multiplied by
scan slice thickness and the values were sum-

mated to derive ventricular volumes for each
haemorrhage.

Results
In 28 of the 59 patients with an aneurysmal
bleeding pattern on the initial CT an

aneurysm as the bleeding source was proved
by angiography or at necropsy. Eight patients
had an aneurysm of the anterior communicat-
ing artery, seven of the posterior circulation,
five of the posterior communicating artery,
four of the middle cerebral artery, two of the
pericallosal artery, one of the ophthalmic
artery and one of the carotid artery. The
aneurysm was treated surgically in 19
patients, on average 17 (range 10-28) days
after the initial haemorrhage. Four of these
patients died and in two of these there was a

surgical complication.
Of the remaining 40 patients-who were

not operated on-35 died, 15 as a direct
effect of the initial haemorrhage, 13 of
rebleedings, one of cerebral ischaemia, and
one of hydrocephalus. Three patients died of
extracranial complications and in two patients
the cause of death could not be established.
Of 751 patients with a non-traumatic, non-

aneurysmal, intracranial haemorrhage, 24
(3-2%) patients had a PIVH. In 14 of these
patients angiography was carried out; eight
had an arteriovenous malformation and one a

posterior communicating aneurysm, probably
not related to the haemorrhage because there
was no blood present in the subarachnoid
space. In five patients angiography was nor-

mal. One arteriovenous malformation was

found at necropsy. In 10 patients angiography
was not carried out; in six this was because of
death very soon after admission, five of these
as a direct effect of the initial haemorrhage
and one because of a cardiopulmonary com-

plication. In the other four patients angio-
graphy was not performed as surgery was not
considered. This was because these patients
remained in a very poor clinical condition
(two) or because of old age (two).
The mean age was similar for the groups of

24 patients with PIVH and 59 patients with
SAH (PIVH 53 (range 7-79) years and SAH
52 (range 22-81) years). The Glasgow coma
score on admission was also similar between
these two groups. Patients with PIVH more
often had a large intraventricular haemor-
rhage than patients with SAH; 20 (83%) of
24 patients with PIVH had a volume of more
than 6 on the semiquantitative scale v 29
(49%) of 59 patients with SAH. (95% confi-
dence interval of the observed difference
between these percentages 14-6%-53-8%.)
The table lists the main characteristics of

those patients with PIVH or SAH in whom
volumetric analysis was performed and who
had at least a moderate amount of ventricular
blood on the semiquantitative scale (at least 2
in one of the lateral ventricles). Age and
Glasgow coma score on admission were simi-
lar between these two selected patient groups.
Sixteen (73%) of 22 patients with PIVH had
a ventricular blood volume of 20 ml or more
compared with 11 (37%) of 30 patients with
SAH. None of the 11 patients with SAH with
ventricular blood volume of 20 ml or more
was in a good clinical state shortly after the
initial haemorrhage (Glasgow coma score 13
or 14). By contrast, five of the 16 patients
with PIVH and a ventricular blood volume of
over 20 ml had a coma score of 13 or 14 on
admission.
The figure shows that all patients with

SAH and a volume of over 20 ml of ventricu-
lar blood had died at three months. No such
lethal volume was found for patients with
PIVH. The age of patients with SAH and a
ventricular blood volume of over 20 ml varied
between 36 and 79 (mean 58) years. The age
of patients with PIVH who had volumes of
over 20 ml of ventricular blood and died var-
ied between 43 and 79 (mean 65) years; and
those who survived were between 14 and 74
(mean 47) years.

In the total group, eight patients with a ven-
tricular blood volume of over 20 ml survived

Characteristics ofpatients in whom volumetric analysis
was performed

SAH PIVH
n =30 n =22

Female 15 (50) 9 (41)
Male 15 (50) 13 (59)
Age (mean range) 53 (27-81) 53 (7-79)
Amount of intraventricular
blood
on CT

0-10 11 (37 1(5)
11-20 8 (27) 5 (23)
21-30 3 (10) 7 (32)
>30 8 (27) 9 (41)

GCS on admission:
13-14 10 (33) 8 (36)
8-12 9 (30) 6 (27)
<8 11 (37) 8 (36)

Values, apart from age, are numbers of patients (%)
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ness and poor outcome in patients with largechnoid haemorrhage (n= 30) haemorrhages is probably the sharp rise in

(2)
0 intracranial pressure at the time of bleeding,

(2) resulting in ischaemic damage. The lethal
I(2)i volume of20 mlventricular bloodinpatients

with intraparenchymal haemorrhage or SAH
is apparently an expression of the severity of
the haemorrhage. It is therefore unlikely that

-*J in these patients operative removal or fibri-
nolytic treatment of the intraventricular blood

(2) I (2) clot with tissue plasminogen activator would

l I
result in improvement of outcome.6

0

10 20 30 40 50 60 70 80 90100 110 120 Our second question was whether the level

Intr0ventricular bo (ml 90 100 1 120
of consciousness admission predicts the

Intraventricular blood (ml) aetiology of the intraventricular haemorrhage

in the absence of an intraparenchymal
haematoma. Therefore we compared patients
with PIVH with patients with SAH who were
matched for equally large amounts of ventric-
ular blood. We found no significant differ-

Intraventricular haemorrhage (n= 22) ence in the level of consciousness on
_._"m *0*. admission between these groups. Very large

amounts of blood, however, more than 20 ml,
-*: were always associated with impaired con-

sciousness in patients with aneurysmal SAH
-* * * by contrast with patients with aPIV Hwho

could have unimpaired levels of conscious-
ness even in the presence of more than 20 ml
intraventricular blood. Therefore in patients

(2)(2with very large intraventricular haemorrhages
(2) and a normal or near normal

of con-

|I|I sciousness (Glasgow coma score 13 or 14) an
0 10 20 30 40 50. 60 70 80 90 100 110 120aneurysm as the cause of the bleeding is

Intraventricular blood (ml) unlikely.

tion between Glasgow outcome score (1 = death; 2 = persistent vegetative state; A conspicuous finding was that sponta-
,ere disability; 4 = moderate disability; 5 = good recovery) and intraventricular neous recovery without drainage is possible in

olumes in (A) subarachnoid haemorrhage and (B) primary intraventricular the presence of large volumes of intraventric-
rhage. ular blood in patients with PIVH. A further

question is whether ventricular drainage is
the bleeding in good clinical condition indicated in this group of patients. Outcome

(Glasgow coma score = 5); all had a PIVH, may be excellent without drainage and these
som e

even withvolumes as much as 45 ml.In patients showed that large intraventricu-s o e e e v o u e s m c a s m. lar haemorrha es are not alwa ysassociated
two of those patients a drain was inserted a
because developing hydrocephalus was sus- with hydrocephalus. This might mean that

pected; the rate of recovery in these two hydrocephalus does not develop in patients

patients was not different from the remaining with large intraventricular bleedings as long

six patients without a drain. as there is no blood in the basal cisterns. On

the other hand small amounts of blood, even
in the perimesencephalic cisterns, may be

Discussion enough to cause hydrocephalus.
By contrast with a study in patients with In conclusion, factors other than the quan-

intraparenchymal haemorrhage this study in tity of intraventricular blood determine out-

nntiPntQwithn PTVXT qhIwVtri that avxiime come in patients with intracranial
of 20 ml ventricular blood is not necessarily

lethal. Even amounts as much as 45 ml can

be survived without neurological sequelae. In
the group of patients with SAH, however,
none survived a volume of 20 ml intraventric-
ular blood and none of these patients was in a

good clinical condition immediately after the
haemorrhage. These data indicate that the
underlying aetiology of this bleeding rather
than the quantity of intraventricular blood
determines outcome.

Patients with large intracerebral haemor-
rhage or SAH have a poor prognosis but
many factors other than intraventricular
blood are of more importance in these
patients, such as rebleeding, cerebral
ischaemia, hydrocephalus, and surgical com-

plications. The cause of impaired conscious-

haemorrhage, and large intraventricular

haemorrhages are not always associated with

hydrocephalus.
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