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Intraventricular Hemorrhage Extension is a Strong Predictor of Mortality
in Hemorrhagic Stroke
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Obstract \

Introduction: Spontaneous intracerebral hemorrhage (sICH) accounts for 10—15% of all strokes and is characterized
by a 30-50% 3-month mortality rate. Intraventricular hemorrhage (IVH) extension can be seen in up to 54% of
spontaneous intracerebral hemorrhage and is an independent predictor of worse outcome and neurological
deterioration. Objective: To predict outcome and prognosis in spontaneous intracerebral hemorrhage patient in
relation with intraventricular hemorrhage extension. Materials and Methods: Hospital based prospective study
carried out in two hundred hemorrhagic stroke patients. The severity of intraventricular hemorrhage extension was
calculated using the Graeb scale and volume of hemorrhage was measured by ABC/2 formula using CT scan. Results:
Mean age of patients of hemorrhagic stroke was 61.64 + 12.76 years. 66% of patients were male. Mortality rate of
hemorrhagic stroke after the age of 60 years was 47.92% in Ist month. 79.80% of patients were died with GCS score
less than 8. In our study 96.08% of patient died with >50 ml Hemorrhage group, on the other hand mortality rate was
48% in 30-50ml hemorrhage group and 11.12% in <30ml hemorrhage group. Mortality rate was 61.17% in
hemorrhagic stroke with ventricular extension group on the other hand mortality was 21.65% in hemorrhagic stroke
without ventricular extension. Those patients with GRAEB score >3 their mortality rate was 75.00% on the other hand
mortality was 49.10% in GRAEB score 1-4. Conclusion: Intraventricular hemorrhage extension increased mortality in
spontaneous intracerebral hemorrhage. Increased IVH extension severity, defined by a GRAEB score =5, is an
independent predictor of poor outcome of Spontaneous intracerebral hemorrhage alone with age, GCS and
hemorrhage volume.
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tricular blood has been strongly associated with impaired
consciousness at presentation'’. Simple comparison between
ICH subjects with and without IVH extension suggests that
mortality is substantially increased if IVH is present. Tuhrim
was the first to consistently demonstrate a powerful relationship
between the presence of IVH in a brain hemorrhage patient and
the likelihood of death's. This relationship was prospectively
demonstrated in several subsequent studies'®!. Multivariate
regression analysis performed on other convenience samples
almost always defines the presence of IVH as an independent
risk factor for mortality and poor functional outcome??,
Randomized controlled studies in the past decade have
confirmed this point by demonstrating a similar relationship
between poor outcomes and the extent of I[VH.

Materials and Methods:

This Prospective study was conducted at Department of neurology,
Shahid Sheikh Abu Naser Specialized Hospital, Khulna, between
the period of 01/01/2019 to 31/01/2020. 200 cases of CT scan
proved hemorrhagic stroke patient were included in this study.
Hemorrhagic stroke with history of recent trauma to head, intrace-
rebral hemorrhage due to anticoagulant or antiplatelet therapy, CT
scan evidence of a subarachnoid hemorrhage, isolated intraventric-
ular hemorrhage, patient with blood dyscrasia and hemorrhagic
infarction were excluded from this study.

All stroke patients admitted in Neurology unit evaluated
clinically and CT scan was done. Clinical assessment of
outcome was done by assessing age, Glasgow Coma Scale (for
assessing conscious level), neck rigidity (for assessing ventricu-
lar extension), posterior fossa lesion (assessed by seeing signs
of brain steam lesion, signs of cerebeller lesion, respiratory
pattern and cardiovascular status). We calculate hemorrhage
volume in bedside by using ABC/2 formula®?*. Volume of
hemorrhage was measured by ABC/2 formula using CT scan.
CT scan slice with the largest area of hemorrhage was identi-
fied. The largest diameter (A) of the hemorrhage on this slice
was measured. The largest diameter 90° to A on the same slice
was measured next (B). Finally, the approximate number of
slices on which the intracerebral hemorrhage was seen was
calculated (C). C was calculated by a comparison of each CT
slice with hemorrhage to the CT slice with the largest hemor-
rhage on that scan. If the hemorrhage area for a particular slice
was greater than 75% of the area seen on the slice where the
hemorrhage was largest, the slice was considered 1 hemorrhage
slice for determining C. If the area was approximately 25% to
75% of the area, the slice was considered half a hemorrhage
slice; and if the area was less than 25% of the largest hemor-
rhage, the slice was not considered a hemorrhage slice. These
CT hemorrhage slice values were added and multiplied by the
slice thickness and determined the value for C. All measure-
ments for A and B were made with the use of the centimeter
scale on the CT scan to the nearest 0.5 cm. A, B, and C were
then multiplied and the product divided by 2, which yielded the
volume of hemorrhage in cubic centimeters. Site of haemor-
rhage and ventricular extension were recorded. The severity of
IVH extension was calculated using the Graeb scale®. The
Graeb scale is a semiquantitative tool for IVH extension
scoring, ranging from 0 to 12 points, with higher scores denot-

ing increased IVH volumes; a maximum of four is given for
each lateral ventricle if expanded and filled with blood and up to
2 for the third and fourth ventricle if filled with blood and
expanded (16). From day of admission to day 7 all patients were
followed up twice daily. In each follow up pulse, blood
pressure, Cardiac status, respiratory status, Glasgow Coma
Scale, pupil, new focal sign and bed sore were assessed and any
change in status were recorded. As shortage of bed in hospital
could not allowed long duration stay, so those patients were
discharged they were requested to attend follow up on 15th and
30th day in Neurology unit, and those who could not attend the
follow up their information (outcome i.e. static / improved /
death) had been collected over telephone. Results were calculat-
ed using Chi-square test.

Results:

A total of 200 patients of hemorrhagic stroke were incorporated in
this study. Majority of the patients incorporated in this study
belongs to age group above 60 years (i.e. 48%), followed by 50 —
60 years group (which was 31.5%) and 20.0% in < 50 years group.
66% of patients were male and 34% of patients were female.
Table — I: Shows

 Mortality rate increased with increased age, 46 patients died
out of 84 after the age of 60 (i.e. about 54.76%) of all death,
followed by 27 patients died in the age between 50 — 60 (i.c.
about 32.14% of all death).

The results are as follows —

Table — I: Distribution of patients according to age and 1st
month mortality (n=200).

Age of the Group Total
patients
Alive Death
<50 yrs 30 11 41
73.17%  26.83% 20.5%
50 - 60 yrs 36 27 63
57.14%  42.86% 31.5%
> 60 yrs 50 46 96
52.08%  47.92% 48%
Total 116 84 200
58% 42% 100%

Table — II: Shows

* 42% of death occurs with 1 month of onset of intracerebral
hemorrhage (ICH). 41.5% of patients were static and 16.5%
patients improved in 1st month.

Table — II: Distribution of patients according to outcome in 1st
month (n=200).

Outcome Total Percentage
Death 84 42%
Static 83 41.5%
Improved 33 16.5%
Total 200 100%
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Table — III: Shows

* 99 patients presented with GCS < 8 of which 79 patients (i.e.
79.80%) died on the other hand only 5 patients died (i.e. 4.95%)
out of 101 with GCS = 9.

Table — III: Distribution of patients according to initial Glasgow
Coma Scale (GCS) and 1st month mortality (n=200).

GCS Group Total Chi-square Odds ratio P-value

test (x2)
Alive  Death
<8 2079 99
20.20% 79.80% 49.50% 114.97 75.84 <0.00001
>9 96 5 101

95.05% 4.95%  50.50%

Total 116 84 200

Table — IV: Shows

* Mortality rate of hemorrhagic stroke in 1st month was 42%. This
study shows increased size of hemorrhage increased mortality.
Mortality rate of hemorrhage volume > 50 ml was about 96.08% in
this study, where as mortality rate of hemorrhage volume < 30 ml
was only 11.12%.

Table — IV: Distribution of according to volume of hemorrhage
with 1st month mortality (n=200).

Volume of  Group Total Chi-square Pvalue
hemorrhage test (x2)
Alive Death
<30ml 88 11 99
88.88% 11.12% 49.50%
30-50ml 26 24 50
100.7416 <0.00001
52% 48% 25%
> 50 ml 2 49 51
3.92% 96.08% 25.50%
Total 116 84 200
58% 42% 100%

Table — V: Shows

* 61.17% of patients died in ventricular extension group on the
other hand only 21.65% patient died who had no ventricular
extension.

Table — V: Distribution of patients according to ventricular
extension and 1st month mortality (n=200).

Ventricular Group Total Chisquare Odds ratio P-value
extension test (x2)

Alive  Death
Present 40 63 103

38.83%  61.17% 51.50% 32.0212 5.700 < 0.00001
Absent 76 21 97

78.35%  21.65% 48.50%

Total 116 84 100

Table —VI: Shows

¢ 75.00% of patient died in graeb score 5-12 group, on the other
hand 49.10% patient died in graeb score 1- 4 group.

Table — VI. Distribution of patients of ventricular extension
according to GRAEB score (n=103).

Graeb score Group Total Chi-square test P-value
Alive Death
1-4 28 27 55
50.90% 49.10% 53.40%
7.2434 0.00711
5-12 12 36 48
25.00%  75.00% 46.60%

Total 40 63 103
Table — VII: Shows

61.17% of patient died with ventricular hemorrhage group on
the other hand 21.65% of patient died in non ventricular hemor-
rhage group

Table — VII: Comparative death analysis of ventricular
hemorrhage and non ventricular hemorrhage (n=200).

‘Distribution Number Group Qdds ratio P.value
Alive  Death

Ventricular 103 40 63

hemorrhage
38.83% 61.17% 5.7000  0.0001

(CL: 3.0513-10.6479)

Non ventricular 97 76 21

hemorrhage 78.35% 21.65%
Total 200 116 84
Discussion:

Two hundred patients with hemorrhagic stroke admitted in
Department of neurology, Shahid Sheikh Abu Naser
Specialized Hospital, Khulna were included in this study
within the time period of 01/01/2019 to 31/12/2019. All
patients were selected as per inclusion criteria. Their
presentation, risk factors and outcome were assessed. In
this study shows that mean age of patients of onset of
hemorrhagic stroke was 61.64 =+ 12.76. This co-relates
with studies shows hemorrhagic stroke occurs particularly
those older than 55 years of age®*?’. This study shows that
males were affected more than females, 66% of patients
were male and 34% of patients were female. This co-relates
with studies suggesting that intracerebral hemorrhage is
more common in men than women?*?7.47.92% of patients
died in age group > 60 years followed by 42.86% in 50 — 60
years and 26.83% in < 50 years group (Table - I), suggest
mortality increased with increased age which correlates
with study shown by Daverat P and Broderick JP et al®% .
This study shows that 42% of patients died 41.5% static and
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16.5% were improved in 1* month of onset of stroke (Table
- II), which co-relates with the study shown by Broderick
et al they shown that 30 day mortality of ICH was 44%,
with half of deaths occurring within the first 2 days of
onset”. Level of consciousness, volume of parenchymal
hemorrhage and to a lesser extent intraventricular hemor-
rhage has been most consistently linked with poor
outcome?*3.

This study shows 79.80% of (79 out of 99 ) patients died
with a GCS < 8, where as 4.95% of patients (5 out of 101)
died with GCS = 9 (Table - IIT), with a p — value < 0.00001
that is statistically significant which strongly co-relates
with other foreign studie?.

Volume of intracerebral hemorrhage as calculated by
ABC/2 formulas using on CT-Scan were studied into three
different categories < 30 ml, 30 — 50 ml and > 50 ml,
Shown 96% death rates of hemorrhage size > 50 ml in 1%
month. On the other hand death rates in 30 — 50 ml group
were 48% and < 30 ml group were only 11.12% (Table
—-IV); with a chi-square test result was 100.7416 and
p-value < 0.00001, that was statistically significant and
coincide with the study shown that increased volume of
hemorrhage increased mortality, Broderick J et al shows
that a model of 30 day mortality that used the Glasgow
coma scale and hemorrhage volume in patients with
intracerebral hemorrhage correctly predicted outcome with
a sensitivity and specificity of 97%%.

51.50% of patients (n=103) presented with ventricular
extension of which 61.17% (n=63) of patients died within 1
month (Table - V), with p-value < 0.00001 that was statisti-
cally significant and co-relates with several studies®®’.
Tuhrim was the first to consistently demonstrate a powerful
relationship between the presence of IVH in a brain hemor-
rhage patient and the likelihood of death'®. This relationship
was prospectively demonstrated in several subsequent
studies'®!’®, Multivariate regression analysis performed on
other convenience samples almost always defines the
presence of IVH as an independent risk factor for mortality
and poor functional outcome???. Randomized controlled
studies in the past decade have confirmed this point by
demonstrating a similar relationship between poor
outcomes and the extent of IVH. 75% of patient died in
Graeb score 5 - 12 group, on the other hand 49.10% of
patient died in graeb score 1 - 4 group (Table - VI) with chi
square test value 7.2434 and p-value <0.05 that is statisti-
cally significant. Trifan G in a study shown higher IVH
severity as defined as Graeb score =5 is associated with
worse outcome, while lower IVH severity Graeb scores1-4
has similar outcomes to patient without IVH*®. In one of
these studies, Graeb score =5 was associated with
increased functional impairment at hospital discharge®. In
another study, increasing IVH severity decreased survival
and functional independence®. Comparative death analysis
of ventricular hemorrhage and non ventricular hemorrhage
( Table - VII) shows 61.17% of patient died in ventricular
hemorrhage group on the other hand 21.65% of patient died
in non ventricular hemorrhage group with odd ratio 5.7000

and p-value <0.0001 that is statistically significant which co
relates with study shown by Trifan G*.

Conclusion:

Intraventricular hemorrhage extension is a strong predictor
of mortality in spontaneous intracerebral hemorrhage.
Increased IVH extension severity, defined by a GRAEB
score =5, is an independent predictor of poor outcome of
Spontaneous intracerebral hemorrhage alone with age,
GCS and hemorrhage volume. When using risk stratifica-
tion tools for clinical severity grading after sICH, IVH
extension should be given different weights based on the
amount of [IVH extension present, rather than being used as
a dichotomized variable.

Conflict of Interest: None.

Acknowledgement:

It is great pleasure and pride to express our deepest regards
and thanks to the Department of neurology, Shahid Sheikh
Abu Naser Specialized Hospital, Khulna. We would also
like to thanks to all of our colleagues of Shahid Sheikh Abu
Naser Specialized Hospital, Khulna who helped us actively
to carry out this study.

References:

1. Van Asch CJ, Luitse MJ, Rinkel GJ, Van der Tweel I,
Algra A, Klijn CJ. Incidence, case fatality, and functional
outcome of intracerebral haemorrhage over time, according
to age, sex, and ethnic origin: a systematic review and
meta-analysis. Lancet Neurol. (2010) 9:167-76.
https://doi.org/10.1016/S1474-4422(09)70340-0
PMid:20056489

2. Andersen KK, Olsen TS, Dehlendorff C, Kammersgaard
LP. Hemorrhagicand ischemic strokes compared: stroke
severity, mortality, and risk factors. Stroke. 2009;
40:2068-72.
https://doi.org/10.1161/STROKEAHA.108.540112

PMid: 19359645

3. Sacco S, Marini C, Toni D, Olivieri L, Carolei A.
Incidence and 10-year survival of intracerebral hemorrhage
in a population-based registry. Stroke. 2009; 40:394-9.
https://doi.org/10.1161/STROKEAHA.108.523209
PMid:19038914

4. Qureshi Al, Tuhrim S, Broderick JP, Batjer HH, Hondo
H, Hanley DF. Spontaneous intracerebral hemorrhage. N
Engl J Med. 2001; 344:1450-60.
https://doi.org/10.1056/NEJM200105103441907

PMid: 11346811

5. Sun W, Pan W, Kranz PG, Hailey CE, Williamson RA,
Sun W, et al. Predictors oflateneurologicaldeteriorationaf-
terspontaneousintracerebralhemorrhage. Neurocrit Care.
2013; 19:299-305.
https://doi.org/10.1007/s12028-013-9894-2
PMid:23979796 PMCid:PMC4100944

6. Hansen BM, Morgan TC, Betz JF, Sundgren PC, Norrv-
ing B, Hanley DF, et al. Intraventricular extension of supra-
tentorial intracerebral hemorrhage: the modified graeb

MEDICINE 2023 Volume 35 Number 01
today

(57)



Intraventricular Hemorrhage Extension is a Strong Predictor of Mortality in Hemorrhagic Stroke

Al Mamun, et al.

scale improves outcome prediction in lund stroke register.
Neuroepidemiology. 2016; 46:43-50.

https://doi.org/10.1159/000442575
PMid:26668048 PMCid:PMC6139030

7. Hallevi H, Albright KC, Aronowski J, Barreto AD,
Martin Schild S, Khaja AM, et al. Intraventricular hemor-
rhage: anatomic relationships and clinical implications.
Neurology. 2008; 70:848-52.
https://doi.org/10.1212/01.wnl.0000304930.47751.75
PMid: 18332342 PMCid:PMC2745649

8. Witsch J, Bruce E, Meyers E, Velazquez A, Schmidt JM,
Suwatcharangkoon S, et al. Intraventricular hemorrhage

expansion in patients with spontaneous intracerebral
hemorrhage. Neurology. 2015; 84:989-94.
https://doi.org/10.1212/WNL.0000000000001344
PMid:25663233 PMCid:PMC4352099

9. Nishikawa T, Ueba T, Kajiwara M, Miyamatsu N,
Yamashita K. A priority treatment of the intraventricular
hemorrhage (IVH) should be performed in the patients
suffering intracerebral hemorrhage with large IVH. Clin
Neurol Neurosurg. 2009; 111:450-3.

https://doi.org/10.1016/j.clineuro.2009.01.005
PMid:19231066

10. Tuhrim S, Horowitz DR, Sacher M, Godbold JH.
Volume of ventricular blood is an important determinant of
outcome in supratentorial intracerebral hemorrhage. Crit
Care Med. 1999;27:617-21.

https://doi.org/10.1097/00003246-199903000-00045
PMid:10199544

11. Hemphill JC III, Bonovich DC, Besmertis L, Manley
GT, Johnston SC. The ICH score: a simple, reliable grading
scale for intracerebral hemorrhage. Stroke. 2001; 32:891-7.
https://doi.org/10.1161/01.STR.32.4.891

PMid: 11283388

12. Bhatia R, Singh H, Singh S, Padma MV, Prasad K,
Tripathi M, et al. A prospective study of in-hospital mortali-

ty and discharge outcome in spontaneous intracerebral
hemorrhage. Neurol India. 2013; 61:244-8.

https://doi.org/10.4103/0028-3886.115062

PMid: 23860142

13. Mustanoja S, Satopaa J, Meretoja A, Putaala J, Strbian
D, Curtze S, et al. Extent of secondary intraventricular
hemorrhage is an independent predictor of outcomes in
intracerebral hemorrhage: data from the Helsinki ICH
Study. Int J Stroke. 2015; 10:576-81.
https://doi.org/10.1111/ijs.12437

PMid: 25580771

14. Mansouri B, Heidari K, Asadollahi S, Nazari M, Assar-
zadegan F, Amini A. Mortality and functional disability
after spontaneous intracranial hemorrhage: the predictive
impact of overall admission factors. Neurol Sci. 2013 Nov;
34(11): 1933-9.

https://doi.org/10.1007/s10072-013-1410-0
PMid:23543380

15. Ruscalleda J, Peiré A. Prognostic factors in intraparen-
chymatous hematoma with ventricular hemorrhage.
Neuroradiology. 1986; 28(1): 34-7.

https://doi.org/10.1007/BF00341763
PMid:3951686

16. Morgan TC, Dawson J, Spengler D, Lees KR, Aldrich
C, Mishra NK, et al.; CLEAR and VISTA Investigators.
The Modified Graeb Score: an enhanced tool for intraven-
tricular hemorrhage measurement and prediction of
functional outcome. Stroke. 2013 Mar; 44(3): 635- 41.

https://doi.org/10.1161/STROKEAHA.112.670653
PMid:23370203 PMCid:PMC6800016

17. Qureshi Al, Safdar K, Weil J. Predictors of early deteri-
oration and mortality in black Americans with spontaneous
intracerebral hemorrhage. Stroke. 1995;26:1764-1767.

https://doi.org/10.1161/01.STR.26.10.1764
PMid:7570722

18. Tuhrim S, Dambrosia JM, Price TR, Mohr JP, Wolf PA,
Heyman A, et al. Prediction of intracerebral hemorrhage
survival. Ann Neurol. 1988; 24:258-263.

https://doi.org/10.1002/ana.410240213
PMid:3178180

19. Tuhrim S, Dambrosia JM, Price TR. Intracerebral
hemorrhage: External validation and extension of a model
for prediction of 30-day survival. Ann Neurol.
1991;29:658-663.

https://doi.org/10.1002/ana.410290614
PMid:1842899

20. Steiner T, Schneider D, Mayer S, Brun N, Begtrup K,
Broderick J, et al. Dynamics of intraventricular hemorrhage
in patients with spontaneous intracerebral hemorrhage:
Risk factors, clinical impact, and effect of hemostatic thera-
py with recombinant activated factor vii. Neurosurgery.
2006;59:767-773.

https://doi.org/10.1227/01.NEU.0000232837.34992.32
PMid: 17038942

21. Bhattathiri PS, Gregson B, Prasad KS, Mendelow AD.
Intraventricular hemorrhage and hydrocephalus after
spontaneous intracerebral hemorrhage: Results from the
stich trial. Acta Neurochir Suppl. 2006;96:65-68.

https://doi.org/10.1007/3-211-30714-1_16
PMid:16671427

22. Mayfrank L, Hutter BO, Kohorst Y, Kreitschmann-An-
dermahr I, Rohde V, Thron A, et al. Influence of intraven-
tricular hemorrhage on outcome after rupture of intracrani-
al aneurysm. Neurosurg Rev. 2001;24: 185-191.

https://doi.org/10.1007/s101430100160
PMid: 11778824

23. Kothari RU, Brott T, Broderick JP, Barsan WG, Sauer-
beck LR, Zuccarello M, et al. The abcs of measuring
intracerebral hemorrhage volumes. Stroke.
1996;27:1304-1305.

https://doi.org/10.1161/01.STR.27.8.1304
PMid:8711791

2023 Volume 35 Number 01 MEDICINE

(38)

today



Intraventricular Hemorrhage Extension is a Strong Predictor of Mortality in Hemorrhagic Stroke

Al Mamun, et al.

24. Gebel JM, Sila CA, Sloan MA, Granger CB, Weisen-
berger JP, Green CL, et al. Comparison of the abc/2 estima-
tion technique to computer-assisted volumetric analysis of

intraparenchymal and subdural hematomas complicating
the gusto-1 trial. Stroke. 1998;29: 1799-1801.

https://doi.org/10.1161/01.STR.29.9.1799
PMid:9731597

25. Graeb DA, Robertson WD, Lapointe JS, Nugent RA,
Harrison PB. Computed tomographic diagnosis of intraven-

tricular hemorrhage. Etiology and prognosis. Radiology.
1982; 143:91-6.

https://doi.org/10.1148/radiology.143.1.6977795
PMid:6977795

26.Giroud M, Gras P, Chadan N, et al. Cerebral hemor-
rhage in a French prospective population study. J Neurol
Neurosurg Psychiatry. 1991;54:595-598.
https://doi.org/10.1136/jnnp.54.7.595

PMid: 1895123 PMCid:PMC1014428

27.Sacco RL, Mayer SA. Epidemiology of intracerebral

hemorrhage. In: Feldmann E, ed. Intracerebral hemor-
rhage. Armonk, N.Y.: Futura Publishing. 1994:3-23.

28. Daverat P, Castel JP, Dartigues JF, Orgogozo JM.
Death and functional outcome after spontancous intracere-
bral hemorrhage: a prospective study of 166 cases using
multivariate analysis. Stroke. 1991;22:1-6.

https://doi.org/10.1161/01.STR.22.1.1
PMid: 1987664

29. Broderick, JP, Brott TG, Duldner JE, Tomsick T,
Huster G. Volume of intracerebral hemorrhage: a powerful
and easy-to-use predictor of 30-day mortality. Stroke.
1993;24:987-993.

https://doi.org/10.1161/01.STR.24.7.987

PMid: 8322400

30. Fogelholm R, Nuutila M, Vuorela AL. Primary intrace-
rebral haemorrhage in the Jyvaskyla region, Central
Finland, 1985-89: incidence, case fatality rate, and function-
al outcome. J Neurol Neurosurg Psychiatry.
1992;55:546-552.

https://doi.org/10.1136/jnnp.55.7.546

PMid:1640229 PMCid:PMC489163

31. Tuhrim S, Dambrosia J, Price T, Mohr J, Wolf P, Hier
D, et al. Intracerebral hemorrhage: external validation and
extension of a model for prediction of 30-day survival. Ann
Neurol. 1991; 29:658-663.
https://doi.org/10.1002/ana.410290614

PMid: 1842899

32. Massaro AR, Sacco RL, Mohr JP, Foulkes MA, Tatem-
ichi TK, Price TR, et al. Clinical discriminators of lobar and
deep hemorrhages: the Stroke Data Bank. Neurology.
1991; 41: 1881-1885.

MEDICINE 2023 Volume 35 Number 01
today

https://doi.org/10.1212/WNL.41.12.1881
PMid: 1745342

33. Portenoy R, Lipton R, Berger A, Lesser M, Lantos G.
Intracerebral haemorrhage: a model for the prediction of

outcome. J Neurol Neurosurg Psychiatry.
1987;50:976-979.

https://doi.org/10.1136/jnnp.50.8.976

PMid:3655832 PMCid:PMC1032224

34. Daverat P, Castel JP, Dartigues JF, Orgogozo JM.
Death and functional outcome after spontaneous intracere-
bral hemorrhage: a prospective study of 166 cases using
multivariate analysis. Stroke. 1991;22:1-6.
https://doi.org/10.1161/01.STR.22.1.1

PMid: 1987664

35. Young WB, Lee KP, Pessin MS, Kwan ES, Rand WM,
Caplan LR. Prognostic significance of ventricular blood in

supratentorial hemorrhage: a volumetric study. Neurology.
1990; 40:616-619.

https://doi.org/10.1212/WNL.40.4.616
PMid:2320234

36. Ruscalleda J, Peiré A. Prognostic factors in intraparen-
chymatous hematoma with ventricular hemorrhage.
Neuroradiology. 1986; 28(1): 34-7.

https://doi.org/10.1007/BF00341763
PMid:3951686

37. Nelson S, Mould W, Gandhi D, Thompson R, Salter S,
Dlugash R, et al. Primary intraventricular hemorrhage
outcomes in the CLEAR III trial. International Journal of
Stroke. 2020; Vol. 15(8) 872-880

https://doi.org/10.1177/1747493020908146
PMid:32075571 PMCid:PMC7837409

38.Trifan G, Arshi B and Testai FD. Intraventricular
Hemorrhage Severity as a Predictor of Outcome in Intrace-
rebral Hemorrhage. Front. Neurol. March 2019; 10:217.

https://doi.org/10.3389/fneur.2019.00217
PMid:30915027 PMCid:PMC6422963

39. Nishikawa T, Ueba T, Kajiwara M, Miyamatsu N,
Yamashita K. A priority treatment of the intraventricular
hemorrhage (IVH) should be performed in the patients
suffering intracerebral hemorrhage with large IVH. Clin
Neurol Neurosurg. 2009; 111:450-3.
https://doi.org/10.1016/j.clineuro.2009.01.005
PMid:19231066

40. Hansen BM, Morgan TC, Betz JF, Sundgren PC,
Norrving B, Hanley DF, et al. Intraventricular extension of
supratentorial intracerebral hemorrhage: the modified
graeb scale improves outcome prediction in lund stroke
register. Neuroepidemiology. 2016; 46:43-50.
https://doi.org/10.1159/000442575

PMid:26668048 PMCid:PMC6139030

()



