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Abstract Aim of study was prediction of 30-day survival and 90-day functional outcome in patients with hypertensive
intracerebral hemorrhages without and with blood penetration into the ventricular system. Material and methods. We
conducted a retrospective analysis of 140 patients with hypertensive intracerebral hemorrhages of the brain. There were 52
(37.1%) females and 88 (62.9%) males. The age of patients varied from 15 to 88 years (mean age was 58.8+14.0 years). We
used a modified Graeb scale (mGS) and a modified Rankin scale (mRS) to predict the 30-day survival and 90-day functional
outcome of patients with hypertensive intracerebral hemorrhages that were not complicated and complicated with
intraventricular hemorrhage. To assess the 90-day functional outcome by the mRS scale, patients were conditionally divided
into three subgroups depending on the gradation by the mGS scale and the degree of disability by the mRS scale. The 30-day
survival rate was estimated using the Kaplan-Mayer method. Results. A comparative assessment of survival in patients
depending on the gradation of mGS showed the following results: thus, with mGS <5 points, the 30-day survival averaged
0.63 + 0.15, and with mGS >5 points, this indicator was 0.3+ 0.14. In the subgroup of patients with mGS 0 points, mRS scores
from 0 to 3 points were 90.4% and 9.6% - with mRS 4-5 points. In the subgroup of patients with mGS <5, mRS indicators
were characterized as follows: so mRS from 0 to 3 points was 74.5%; mRS 4-5 points — 10.6%; mRS 6 points — 14.9%,
respectively. In the subgroup of patients with mGS>5, when assessed on the mRS scale, it was noted that MRS from 0 to 3
points was 41.5%, mRS 4-5 points - 41.5% and 6 points - 17.1%, respectively. Conclusion. Patients with hypertensive
intracerebral hemorrhages complicated by intraventricular hemorrhage have a significantly increased risk of death and poor
functional outcome. Assessment of intraventricular hemorrhage gradation is important in predicting patient survival. The use
of the mGS scale in patients with intraventricular hemorrhage allows to differentiate the severity of the patient's condition and
predict 30-day survival and 90-day functional outcome.
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numerous studies on improving the treatment results
of patients with Hypertensive ICH complicated by
intraventricular hemorrhage (IVH), it has been established

1. Introduction

Hypertensive intracerebral hemorrhage (ICH) is one of the
urgent problems of modern neurology, the incidence of
which is on average 24.6 cases per 100,000 population.
Hypertensive ICH accounts for 10-15% of all strokes and is
characterized by a 3-month mortality rate in 30-50% of
cases [1-4]. In 35-45% of cases, Hypertensive ICH is
complicated by a breakthrough of blood into the ventricular
system, the so-called intraventricular hemorrhage, which
is an independent predictor of unsatisfactory outcome
and functional resultin 32-43% of cases [5-8]. Based on
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that breakthrough of blood into the ventricular system of the
brain is one of the independent factors leading to high
mortality rates and unsatisfactory functional outcomes
[9-11]. It has been proven that the installation of external
ventricular drainage is the method of choice in the treatment
of Hypertensive ICH complicated by IVH, which contributes
to improving survival rates. However, the conducted
meta-analyses proved that the rates of lethality and severe
disability remain high to this day. The issues of choosing a
treatment method, as well as the role of IVH in Hypertensive
ICH and its influence in predicting 30-day survival and
90-day functional outcome in patients with Hypertensive
ICH remain debatable.
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The aim of the study was a prediction of 30-day survival Table 1. Characteristics of patients with hypertensive intracerebral

. . . . . hemorrhages
and 90-day functional outcome in patients with hypertensive
i i i Total
mtraceret_)ral hemorrhe}ges without and with a breakthrough Evaluation criteria
of blood into the ventricular system. n %
Mean age of patients 58.8£14.0
. Male 88 62.9
2. Material and Methods — v
There were 52 (37.1%) females and 88 (62.9%) males. GCS on admission 11.8+2.7
The age of patients varied from 15 to 88 years (mean age NIHSS mean score on admission 11.5¢5.3
was 58.8+14.0 years). All patients underwent neurological mRS mean score on admission 3.4+0.9
examination and assessment of the condition severity Hemorrhage morphometry
according to the National Institutes of Health Stroke Scale —
. . X Lobar localization 26 18.6
(NIHSS). Impaired consciousness was evaluated using the - —
. . Medial localization 37 26.4
Glasgow coma scale (GCS). All patients were prescribed —
computed tomography (CT) after studying the anamnesis of Lateral localization 2 | 157
the disease and physical examination. Based on the CT Posterior cranial fossa 20 143
results obtained, we evaluated the following characteristics Thalamus 10 7.1
of intracerebral hemorrhage: localization and volume of the Combined 25 17.9
hematoma, the presence of a breakthrough of blood into the Breakthrough into the ventricular system 67 478
ventrlculgr system, th_e condition of_ the bypass C|ster.n, Mean hemorrhage volume 107+13.6
deformation or expansion of the ventricular system and its
. . . . mGS mean score 3.6£1.8
size, displacement of the median structures of the brain, o —— - -
perifocal edema around the hematoma in its presence and Aracteristics of concomitant pathology
secondary brain changes (Tab. 1). Hypertensive Heart Disease 140 100
We used a modified Graeb scale to evaluate the degree of Diabetes mellitus 26 185
intraventricular extension of hemorrhage (IVH) (Tab. 2). Coronary Artery Disease (CAD) 68 48.6

HYDROLEPHALY

0 = no blood
1 = trace of blood
1 = ventricle filled with blood <50%
3 = ventricle filled with blocd »50%
4 = ventride filled with blood
campletely

3 anel 47 veniricles
0 = no Wood
2 = any blood

Figure 1. Scheme for evaluating intraventricular hemorrhages according to the mGS scale
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Table 2. The degree of intraventricular extension of hemorrhage according
to the Graeb scale

Localization Number of points
0-no blood
Lateral 1 — traces of blood or minor hemorrhage
ventricles

(each ventricle 2 - less than half of the ventricle is filled with blood

was counted
separately)

3 - more than half of the ventricle is filled with
blood

4 - the ventricle is filled and stretched with blood
0 - no blood

The third and 1 — the presence of blood, the ventricle is not

the fourth
. enlarged
ventricles
2 —the ventricle is filled and stretched with blood
Numper of 0-12
points

The Graeb scale is a semi-quantitative tool for assessing
the spread of IVH, in the range from 0 to 12 points, as the
scores increase, the greatest distribution of blood in the
ventricles of the brain is noted. The maximum value for each
lateral ventricle is 4 points. Thus, 1 point is given if there are
traces of blood in the ventricular system, 2 points - with a
volume of less than 50%, 3 points — with a volume of more
than 50% and 4 points — with tamponade of the lateral
ventricle. 2 points are added if there is blood in the third and
/ or fourth ventricle, and 1 point - if there are signs of
hydrocephalus (Fig. 1).

Using this scale, we predicted 30-day survival and 90-day
functional outcome. A modified Rankin scale was used when
evaluating the functional result.

3. Results

The results of our study showed that the mean score of
patients with Hypertensive ICH on the NIHSS scale was
11.5+5.3 points. When evaluating the level of consciousness
by GCS, the mean score made up 11.8 + 2.7 points.
The mean volume of the Hypertensive ICH was 19.7+13.6
cm®. There was an intraventricular breakthrough of blood
in 47.8% of cases. The mean mGS score was 3.6+1.8
points. When analyzing the localization of hemorrhage, the
following was noted: the medial localization of Hypertensive
ICH prevailed, amounting to 26.4% (n=37); in 18.6% (n=26)
of cases Hypertensive ICH was localized lobar; there was a
mixed localization of Hypertensive ICH in 17.9% (n=25) of
cases; lateral localization of Hypertensive ICH was observed
in 15.7% (n=22) of cases; in 14.3% (n=20) of cases the
Hypertensive ICH was located in the posterior cranial fossa;
there was a thalamic location in 7.1% (n=10) of cases.

When evaluating the state of hemorrhage on the mGS
scale, the following was noted: in 37.9% (n=53) of cases,
mGS was 0 points; in 5% (n=7) of cases — 1 point; in 12.9%
(n=18) of cases — 2 points; in 6.4% (n=9) of cases 3 points, in
11.5% (n=16) of cases — 4 points; in 3.6% (n=5) of cases — 5
points; in 7.8% (n=11) of cases — 6 points; in 7.1% (n=10)
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of cases — 7 points and in 7.8% (n=11) of cases mGS was 8
points. Patients with 10-12 points on the mGS scale were not
observed in our study (Tab. 3).

Table 3. Distribution of patients by the mGS scale

Total Median The
mGS CI* 30-day
oint 0% hematoma (95%) survival
P n 0 volume
rate
0 53 379 13.2+10.4 10.3-16.1 0.77
1 7 5 5.3+4.6 1.06-9.5 0.71
2 18 12.9 15.2+10.6 9.9-20.6 0.61
3 9 6.4 16.3+5.7 11.9-57 0.56
4 16 115 18.2+7.9 13.9-22.5 0.50
5 5 3.6 25.2+14.3 7.4-43.0 0.4
6 11 7.8 33.4£12.2 25.3-41.6 0.45
7 10 7.1 38.5+2.4 36.7-40.2 0.30
8 11 7.8 39.5+1.5 38.5-40.5 0.27
Total 140 | 100%
* CI - confidence interval

To assess the 90-day functional outcome on the mRS scale,
patients were conditionally divided into three subgroups
depending on the gradation on the mGS scale and the degree
of disability on the mRS scale. Thus, in the subgroup of
patients with mGS 0 points, mRS scores from 0 to 3 points
were 90.4% and 9.6% with mRS 4-5 points. In the subgroup
of patients with mGS <5, mRS indicators were characterized
as follows: mRS from 0 to 3 points was 74.5%, mRS 4-5
points — 10.6% and mRS 6 points — 14.9%, respectively. In
the subgroup of patients with mGS >5, when evaluated on
the mRS scale, it was noted that the mRS score from 0 to 3
points was 41.5%, mRS 4-5 points — 41.5% and 6 points —
17.1%, respectively (Figure 2).

0% 20%

40% 60% 80% 100%

EmRS0-3 MmmRS4-5 EmMRS6

Figure 2. 90-day functional outcome measure evaluated by the mRS scal,
depending on mGS degree

4. Discussion

It was noted in the results of Trifan G et al. that mGS >5
points was the most important predictor of poor outcome,
and in patients where mGS was <5 points, the outcomes were
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favorable [3]. Also the data obtained by Hansen B. et al.
showed greater variability in Hypertensive ICH patients with
IVH as evidenced by patient survival outcomes [8]. For the
first time, Tuhrim et al. proved in their studies that IVH
volume was associated with lower 30-day survival rates [12].
In the research results of Young et al. it was determined
that the threshold volume of IVH 20 ml was a prognostic
factor of an unfavorable outcome [13]. Also, in this study,
it was proved that even a small volume of IVH, such as
6 ml, negatively affected the 90-day functional result after
Hypertensive ICH. Evaluation of the 30-day survival results
of patients with Hypertensive ICH with and without IVH
showed the best results of 30-day survival in patients with
Hypertensive ICH without IVH. In a comparative evaluation
of survival in patients, depending on the gradation of mGS,
the following results were noted: for example, with mGS <5

points, the 30-day survival averaged 0.63+0.15, and with
mGS >5 points, this indicator was 0.3+ 0.14 (Tab. 4 and
Fig. 3).

During the analysis of the literature, similar data were also
obtained in the studies of Hansen V. et al., where it was noted
that the mGS scale indicator was an independent predictor of
30-day survival with an increase in the probability of lethal
outcome by 16% with an increase in the mGS scale score [5].

During the analysis of our study results, it was found that
the increase in the mGS index for each score increased the
probability of an unfavorable 90-day functional result by
13% (Figure 3). In a comparative analysis with the results
of world literature in the studies of Morgan T.C. et al. an
increase in adverse functional outcome by 12% was revealed,
and in the studies of Hansen B. et al. - by 11% [8].

Table 4. 30-day survival rates depending on the severity of the patient's condition according to the mGS scale

Total Number of Number of Number of Number of
mGS . R . X
oint 0 deaths in discharged censored patients with
P n Yo hospital patients patients 30-day survival
0 53 379 8 45 2 0.43
1 7 5 1 6 1 0.5
2 18 12.9 8 10 1 0.7
3 9 6.4 3 6 0 0.5
4 16 115 5 11 1 0.8
5 5 3.6 0 5 0 0.2
6 11 7.8 4 7 0 0.5
7 10 7.1 2 8 0 0.3
8 11 7.8 5 6 2 0.2
Total 140 100
1,07 1.04
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Figure 3. A — 30-day survival rates for patients with Hypertensive ICH without and with [IVH; B — indicators of 30-day survival depending on the mGS

gradation
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5. Conclusions

Thus, since patients with Hypertensive ICH, complicated
by ICH have a significantly increased risk of death and
unsatisfactory functional outcome, the evaluation of ICH
gradation is important in predicting patient survival.

The use of the mGS scale in patients with ICH allowed
to differentiate the severity of the patient's condition and
predict the 30-day survival and the 90-day functional
outcome.
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