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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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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  result in 32-43%  of cases [5-8]. Based on  
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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 

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 

and 90-day functional outcome in patients with hypertensive 

intracerebral hemorrhages without and with a breakthrough 

of blood into the ventricular system. 

2. Material and Methods 

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). All patients underwent neurological 

examination and assessment of the condition severity 

according to the National Institutes of Health Stroke Scale 

(NIHSS). Impaired consciousness was evaluated using the 

Glasgow coma scale (GCS). All patients were prescribed 

computed tomography (CT) after studying the anamnesis of 

the disease and physical examination. Based on the CT 

results obtained, we evaluated the following characteristics 

of intracerebral hemorrhage: localization and volume of the 

hematoma, the presence of a breakthrough of blood into the 

ventricular system, the condition of the bypass cistern, 

deformation or expansion of the ventricular system and its 

size, displacement of the median structures of the brain, 

perifocal edema around the hematoma in its presence and 

secondary brain changes (Tab. 1).  

We used a modified Graeb scale to evaluate the degree of 

intraventricular extension of hemorrhage (IVH) (Tab. 2). 

Table 1.  Characteristics of patients with hypertensive intracerebral 
hemorrhages 

Evaluation criteria 
Total 

n % 

Mean age of patients 58.8±14.0 

Male 88 62.9 

Female 52 37.1 

GCS on admission 11.8±2.7 

NIHSS mean score on admission 11.5±5.3 

mRS mean score on admission 3.4±0.9 

Hemorrhage morphometry 

Lobar localization 26 18.6 

Medial localization 37 26.4 

Lateral localization 22 15.7 

Posterior cranial fossa 20 14.3 

Thalamus 10 7.1 

Combined 25 17.9 

Breakthrough into the ventricular system 67 47.8 

Mean hemorrhage volume 19.7±13.6 

mGS mean score 3.6±1.8 

Characteristics of concomitant pathology 

Hypertensive Heart Disease 140 100 

Diabetes mellitus 26 18.5 

Coronary Artery Disease (CAD) 68 48.6 

 

 

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 Graеb scale 

Localization Number of points 

Lateral 

ventricles 

(each ventricle 

was counted 

separately) 

0 – no blood 

1 – traces of blood or minor hemorrhage 

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

3 - more than half of the ventricle is filled with 

blood 

4 - the ventricle is filled and stretched with blood 

The third and 

the fourth 

ventricles 

0 – no blood 

1 – the presence of blood, the ventricle is not 

enlarged 

2 – the ventricle is filled and stretched with blood 

Number of 

points 
0 - 12 

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 

cm3. 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)  

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 

mGS 

point 

Total 
Median 

hematoma 

volume 

CI* 

(95%) 

The 

30-day 

survival 

rate 
n % 

0 53 37.9 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 11.5 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). 

 

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 

mGS 

point 

Total Number of 

deaths in 

hospital 

Number of 

discharged 

patients 

Number of 

censored 

patients 

Number of 

patients with 

30-day survival n % 

0 53 37.9 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 11.5 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     

 

 

Figure 3.  А – 30-day survival rates for patients with Hypertensive ICH without and with IVH; В – indicators of 30-day survival depending on the mGS 

gradation 

  



 American Journal of Medicine and Medical Sciences 2022, 12(7): 743-747 747 

 

 

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. 

The authors declare no conflict of interest.  

This study does not include the involvement of any 

budgetary, grant or other funds.  

The article is published for the first time and is part of a 

scientific work. 

 

REFERENCES 

[1] Andersen K.K., Olsen T.S., Dehlendorff C., Kammersgaard 
L.P. Hemorrhagic and ischemic strokes compared: stroke 
severity, mortality, and risk factors. // Stroke 2009 40: 
2068–72. doi: 10.1161/STROKEAHA.108.540112. 

[2] Nieuwkamp DJ, de Gans K, Rinkel GJ, Algra A. Treatment 
and outcome of severe intraventricular extension in patients 
with subarachnoid or intracerebral hemorrhage: a systematic 
review of the literature // J Neurol. 2000; 247:117–121. 

[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.  
doi: 10.1161/STROKEAHA.108.523209. 

[4] Qureshi AI, Tuhrim S, Broderick JP, Batjer HH, Hondo    
H, Hanley DF. Spontaneous intracerebral hemorrhage. //      
N Engl J Med. (2001) 344: 1450–60.  
doi: 10.1056/NEJM200105103441907. 

[5] Adams HP, Torner JC, Kassell NF. Intraventricular 
hemorrhage among patients with recently ruptured aneurysms 

// a report of the Cooperative Aneurysm Study. Stroke. 1992; 
23: 140. 

[6] Conway JE, Oshiro EM, Piantadosi S. Ventricular blood is an 
admission CT variable which predicts poor clinical outcome 
after aneurysmal subarachnoid hemorrhage. // American 
Association of Neurological Surgeons Annual Meeting, 
Philadelphia, Pennsylvania. J Neurosurg. 1998; 88: 398. 

[7] Hanley D.F: Intraventricular hemorrhage: severity factor and 
treatment target in spontaneous intracerebral hemorrhage. // 
Stroke 2009; 40: 1533–1538. 

[8] Hansen B.M., Morgan T.C., Betz J.F., Sundgren P.C., 
Norrving B., Hanley D.F., Lindgren A., Intraventricular 
Extension of Supratentorial Intracerebral Hemorrhage: The 
Modified Graeb Scale Improves Outcome Prediction in Lund 
Stroke Register. // Neuroepidemiology 2016; 46: 43–50. 

[9] Hinson H.E., Hanley D.F., Ziai W.C: Management of 
intraventricular hemorrhage. // Curr. Neurol. Neurosci. Rep. 
2010; 10: 73–82. 

[10] Morgan TC, Dawson J, Spengler D, Lees KR, Aldrich C, 
Mishra NK, Lane K, Quinn TJ, Diener-West M, Weir CJ, 
Higgins P, Rafferty M, Kinsley K, Ziai W, Awad I, Walters 
MR, Hanley D; CLEAR and VISTA Investigators: The 
modified Graeb score: an enhanced tool for intraventricular 
hemorrhage measurement and prediction of functional 
outcome. // Stroke 2013; 44: 635–641. 

[11] Morgan T.C., Dawson J., Spengler D., Lees K.R., Aldrich C., 
Mishra N.K., et al. The Modified Graeb Score: an enhanced 
tool for intraventricular hemorrhage measurement and 
prediction of functional outcome. // Stroke 2013 44: 635–41. 
doi: 10.1161/STROKEAHA.112.670653. 

[12] Trifan G., Arshi B., Testai F.D. Intraventricular  
Hemorrhage Severity as a Predictor of Outcome in 
Intracerebral Hemorrhage // Frontiers in Neurology 2019 10: 
217. doi:10.3389/fneur.2019.00217. 

[13] Young W.B., Lee K.P., Pessin M.S., Kwan E.S., Rand W.M., 
Caplan L.R. Prognostic significance of ventricular blood in 
supratentorial hemorrhage: a volumetric study. // Neurology. 
1990 40: 616–9. doi: 10.1212/WNL.40. 4.616. 

 

 
Copyright ©  2022 The Author(s). Published by Scientific & Academic Publishing 

This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/ 

 

 

 

 


