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Abstract 

Background: Stroke is a major cause of death and disability. Haemorrhagic strokes constitute 20% of all 

strokes. Most important risk factor for development of spontaneous intracerebral haemorrhage is systemic 

hypertension.  

Objectives: To study the different clinical and radiologic factors which can be considered as prognostic 

markers and predictors of survival in patients with spontaneous hypertensive intracerebral hemorrhage. 

Materials and Methods: The study is a prospective descriptive study of 100 consecutive patients meeting 

the inclusion criteria for spontaneous hypertensive intracerebral hemorrhage admitted in the medical 

wards of a tertiary care centre, Gov. Medical college, Thiruvananthapuram, Kerala. The study was 

conducted over a period of one year. The patients were clinically assessed and radiologic findings noted.  

Results: Older age, presence of headache, vomiting and altered level of consciousness, high systolic BP 

on admission, long standing hypertension, irregularities in respiration, low GCS on admission, bilateral 

extensor plantar response, progressive worsening of sensorium , aspiration pneumonia,  larger volume of 

hematoma, presence of  intraventricular extension,  hydrocephalus,  midline shift and mass effect 

correlated closely with poor   outcome and higher mortality. 

Conclusions: A low Glasgow coma score on admission, respiratory irregularity, anisocoria, large volume 

hemorrhage, presence of intraventricular extension and hydrocephalus are statistically significant 

prognostic markers in patients with spontaneous hypertensive intracerebral hemorrhage.  
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Introduction  

Stroke is a clinical syndrome characterized by 

acute development of signs and symptoms of 

cerebral dysfunction due to a cerebrovascular 

pathology
4
.  Strokes are classified into arterial and 

venous strokes. Arterial strokes are further 

classified into ischemic (80%) and haemorrhagic 

stroke (20%). Haemorrhagic strokes are further 

classified into intracerebral hemorrhage (15%) 

and subarachnoid hemorrhage (5%)
5
. The most 

important risk factor for intraparenchymal 

cerebral hemorrhage is systemic hypertension. 

Putamen, thalamus, lobes, cerebellum and pons 

are the most common sites involved in 
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intracerebral hemorrhage
6
. The mortality remains 

high in spite of the developments in surgical and 

intensive care. So this study aims at finding out 

the prognostic factors in intracerebral hemorrhage.  

 

Objectives 

To study and analyse the various clinical and 

radiologic factors which are the prognostic 

markers and predictors of survival in patients with 

spontaneous hypertensive intracerebral 

hemorrhage. 

 

Methods  

This study was conducted as a prospective study 

on 100 consecutive patients admitted with 

intracerebral hemorrhage in the medical wards of 

Govt. Medical College, Thiruvananthapuram, 

Kerala, a tertiary tier health care facility, over a 

period of 1 year in 2003-2004. For this study we 

selected patients aged more than 40 years with a 

past history of systemic hypertension,   with the 

first clinical development of stroke symptoms and 

the CT brain showing parenchymal intracerebral 

hemorrhage. Patients without history of systemic 

hypertension, patients with past history of stroke, 

past history of diabetes or any significant chronic 

ailment, patients on drugs which affect the platelet 

function or coagulation cascade, patients with 

head trauma, patients with subdural, epidural or 

subarachnoid hemorrhage were excluded from the 

study.  

A detailed proforma including the salient points in 

history, past history, detailed neurological 

examination findings and radiological findings 

was prepared. Each patient was seen on the first 

day of inpatient admission and the clinical 

evaluation done after getting written informed 

consent from the care givers. Non-contrast CT 

scan of brain was taken. The volume of hematoma 

in millilitres was assessed by the formula A.B.C/2 

where A=maximum diameter of the bleed in cm, 

B= length of the line perpendicular to the first in 

cm and C=the vertical  height of bleed in cm 

assessed by the number of axial sections in which 

bleed is seen .
1
 Hydrocephalus was defined as the 

presence of a dilated contralateral temporal horn 

of lateral ventricle or a unilateral dilation of 

frontal and occipital horn of lateral ventricle or 

presence of bilateral dilated lateral ventricle with 

or without a dilated third ventricle.
2
 

These patients were assessed daily till discharge 

or death for any neurologic or non-neurologic 

complications. Patients who developed fever or 

respiratory symptoms or signs underwent 

appropriate investigations to rule out infective 

foci.  Follow up was done as outpatient at 4 weeks 

and 12 weeks.  

The data obtained was charted out. P-value <0.05 

was considered statistically significant, <0.01 as 

very significant and <0.001 as very highly 

significant. Analysis was done using the software 

SPSS for windows.  

 

Results  

The study was conducted on 100 patients with 

intracerebral hemorrhage. There were 59 males 

and 41 females in the study. The male: female 

ratio was 1.43:1. P-value was>0.05. So the sex of 

the patient was not found to be a significant 

prognostic marker. 7% of patients were in 40-49 

year age group. 25% in 50-59 yr age group. 31%in 

60-69 year age group. 27% in the 70-79 year age 

group. 10% in the >80 yrs age group. Overall 3 

month mortality in the study was 47%.  

47% patients reported headache as an early 

symptom in the first 24 hrs. The p-value was 

<0.001 which was statistically very highly 

significant. So, the conclusion was that, patients 

who reported headache as an early symptom was 

having a significantly higher mortality. In our 

study, cerebellar bleed had 71.4% chance of 

headache while thalamic bleeds had 34.3% chance 

of development of headache. Seizures were seen 

only in 15% of the patients. All except one were 

partial seizures with secondary generalization. The 

Chi-square value was 2.74, the Odds ratio was 

2.595, p-value >0.05. so presence of seizures 

increased the mortality rate but was not 

statistically significant to be of prognostic 

significance. Vomiting was reported by 72% 
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patients. The p-value <0.01. So vomiting is a 

significant prognostic factor. Almost equal 

numbers of patients were present in the study with 

right and left hemiplegia. 44% patients with right 

hemiparesis/plegia expired, while 41% with left 

hemiparesis/plegia expired. This difference was 

not statistically significant, p>0.05.  

The duration of hypertension was analysed to 

know whether it had any correlation with the 

prognosis. The Chi-square value was 7.967. The 

p-value <0.05, which was statistically significant.  

So, the longer duration of hypertension was 

associated with a poor prognosis. Only 32% of the 

patients were on regular medical check-ups before 

the stroke. But all the patients enrolled in the 

study were aware that they had hypertension. So 

poor drug compliance and longer duration of 

hypertension can be considered as poor prognostic 

markers. Statistical analysis to find out whether 

smoking was of any prognostic significance was 

done. The risk estimate by Odds ratio for smoking 

was 0.852. The Pearson Chi-square value was 

0.147. The p-value was >0.05. So smoking was 

not found as a significant prognostic marker. 

There were 24 alcoholics in the study. Odds ratio 

for alcoholism was 0.600, Chi-square value was 

1.144, the p-value >0.05. So, alcoholism was not a 

significant prognostic marker. The systolic blood 

pressure on admission was assessed. The Chi-

square value was 10.242, p-value <0.05, was 

statistically significant. So, higher the systolic 

blood pressures on admission poorer the 

prognosis.   

Respiratory pattern on admission and the 

immediate post admission period of one week was 

assessed. The Pearsons Chi-Square value was 

27.915, p-value <0.001. So, irregular ataxic Biot’s 

breathing or Cheyne-Stoke’s breathing carries a 

poor prognostic value. Glasgow Coma score on 

admission was assessed. The Chi-square value 

was 49.987, the p-value was <0.001. So the GCS 

on admission was statistically very significant and 

therefore a very significant marker of prognosis. 

Bilateral extensor plantar response was also found 

to be highly significant a prognostic marker with 

p-value <0.001. Chi-square value 30.268. 

Anisocoria was found to be a marker of poor 

prognosis in IC bleed, with p- value <0.001, Chi 

square value 12.53. All these patients had a very 

poor survival rate and the mortality rate was 100% 

for patients with anisocoria in our study. The 

voltage criteria in ECG was used as an evidence 

of left ventricular hypertrophy. The chi-square 

value was 0.525 and the p-value was >0.05. So the 

presence of LVH does not seem to be of 

significance in the 3 month survival rates of 

patients with intracerebral hemorrhage.  

The importance of site of bleed in the prognosis of 

intracerebral hemorrhage was assessed. The 

Pearsons chi-square test value was7.878 and p-

value <0.05. So, the site of bleed was found to be 

a significant predictor of prognosis. Mortality was 

maximum (85.7%) in pontine hemorrhage, least 

for basal ganglia hemorrhage (37.3%). The 

volume of hematoma was assessed from the 

images. It was found to be a highly significant 

marker in prognosis of intra cerebral bleed, with 

p-value <0.01 and Chi-square value 19.020. The 

larger the hematoma, poorer the outcome. The 

presence of intra ventricular extension was 

assessed from the CT images. 43% of patients had 

intra ventricular extension of hemorrhage. The p-

value was <0.001 and the odds ratio value was 

10.136, chi- square value was 26.793. So the 

presence of intraventricular extension is therefore 

a very poor prognostic sign. Similarly, presence of 

hydrocephalus in CT images was also found to be 

a highly significant poor prognostic marker in 

intracerebral hemorrhage. (p-value <0.001, Odds 

ratio 15.167, Pearson Chi-square value 27.071). In 

our study it was also observed that, 96% had intra 

ventricular extension of hemorrhage.  

Progressive worsening of sensorium after 

admission was also found to be a highly 

significant poor prognostic marker (p-value 

<0.001, Odds ratio 12.468, chi-square value 

28.876). Complications like pneumonia (Chi 

square value 5.606, p- value <0.05, odds ratio 

3.671) was found to be a statistically significant 

poor prognostic factor while urinary tract 
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infection,  bedsores  and SIADH were not found 

so.  

 

Discussion 

The patients who were studied were diagnosed 

much earlier as having systemic hypertension and 

of age >40 years, presently admitted with CT 

proven intra cerebral hemorrhage. The patients 

who developed hemorrhage in the classical 

sitesfor hypertensive intra cerebral hemorrhage 

were included in the study, which included basal 

ganglia, thalamus, cerebellum and pons 
7.
 Lobar 

hemorrhage was excluded from the study because 

cerebral amyloid angiopathy would also be a 

significant contributor to lobar bleed and could be 

a major confounding variable.  There were 59 

males and 41 females in our study. The sex ratio 

was 1.43:1. This ratio was comparable to the 

1.38:1 ratio obtained in the Reese Hospital 

registry for strokes
7
. The patients were classified 

according to the age. Maximum incidence was 

noted in the 60-69 year age group. Essential 

hypertension usually starts at around 40 years
3
and 

end organ damage may occur by around 20 years 

which may have led to the peak incidence in this 

age group.  In the Greater Cincinnati study 
8
the 

maximum incidence was in the age 70-79 years. 

They had included all patients with spontaneous 

intra cerebral hemorrhage. Hypertensive bleeds 

were maximum in the 60-69 year age group. In 

this age group of 60-69 the males outnumbered 

females in the ratio 2.09:1. In our study, in the age 

group of 60-69, the sex ratio was 2.1:1. The final 

end points taken were death or survival. The 

mortality was 47% in our study. The various 

studies in the pre CT and post CT era show wide 

ranges in mortality
4
. Those differences could be 

due to the fact that, different authors used 

different time periods for assessing the mortality. 

The rates were as low as 20% in the study by 

Bogousslavsky et al 
9
to as high as 56% in the 

study by silver et al
10. 

The 30 day mortality is 47% 

in our study and correlates well with other studies.  

Though intra cerebral bleeds are considered to 

occur during exertion in our study it was found 

that 67% of subjects were at rest or in minimal 

exertion at the onset of symptoms. Only 33% 

reported that the symptoms started while on 

exertion. There was no prognostic relation noted 

between those patients who developed symptoms 

on exertion and those who did not. In the data 

from the Michael Reese Stroke Registry 13% had 

intra cerebral bleed on waking up from sleep, 10% 

during moderate to maximum exercise , 64% 

during minimal activities of daily living and 10% 

at unknown levels of exertion
7
. Headache was a   

symptom reported by 47% of our patients, but 

vomiting was seen in 72%. The lower incidence of 

headache may be due to the fact that, vomiting is 

often an objective finding which is easily 

perceived by the care givers but headache may not 

be complained by those patients who may 

suddenly lapse into unconsciousness. Headache as 

a symptom was seen in 41% of the 237 patients in 

the Stroke Data Bank
12

 and 40% in the Lausanne 

Stroke Registry.
11

. Headache and vomiting is 

often associated with larger bleeds and in the 

presence of intra ventricular extension. So both 

headache and vomiting early in the disease course 

are considered as significant markers of poor 

prognosis. In our study 15% of patients had 

seizures. The values were comparable to the14% 

incidence reported in the study by Kilpatrick et 

al
13

. Seizures as a prognostic marker were 

statistically not significant. The duration between 

the onset of symptoms and the time taken to reach 

the hospital was assessed. Studies on acute 

myocardial infarction have conclusively shown 

the importance of index pain and window period 

in the final outcome of patients. Whether similar 

relationship exists for intra cerebral hemorrhage 

was considered. Prognostic significance in the 

form of p-value <0.05 was obtained and this fact 

needs to be confirmed by larger studies. In the 

analysis of this variable, fallacies can occur 

because the patients may be brought to the 

hospital in less severe bleeds and may be brought 

earlier to the tertiary care centre in more severe 

bleed. 



 

Dr Ranjit Sanu Watson et al JMSCR Volume 05 Issue 08 August 2017 Page 26052 
 

JMSCR Vol||05||Issue||08||Page 26048-26053||August 2017 

In this study, those patients with >10 years history 

of hypertension had 67% mortality compared to 

35% in those with duration of hypertension <5 

years. No significant relation to mortality or poor 

prognosis was noted in smokers and alcoholics. 

High systolic blood pressure is a risk factor 

responsible for progressive enlargement of the 

hematoma and cerebral oedema. Moreover larger 

bleeds tend to activate the Cushing’s reflex 

leading to further rise in systolic blood pressure. 

Irregular respiration is a bad prognostic factor as it 

often implies direct or indirect involvement of the 

pontine or medullary respiratory centres. Even 

supratentorial bleeds, if sufficiently large can 

compress, shift or produce torsion of brain stem 

structures compensating the respiratory centres
14

. 

In our study, 56% of patients of patients had a 

Glasgow Coma Score of <10 on admission. GCS 

on admission is a very strong predictor of the 

prognosis in patients with intracerebral 

hemorrhage. Higher values are associated with a 

better prognosis. Deep coma on presentation 

carries a high mortality according to the studies by 

Portenoy et al
15

. The most reliable and consistent 

clinical predictor of outcome in intracerebral 

hemorrhage is the level of consciousness as the 

patient is wheeled into the emergency department. 

In our study, the mortality rate for patients with 

GCS <6 was 92%. Similarly, progressive 

worsening of sensorium, bilateral extensor plantar 

and anisocoria predict a grave prognosis. The 

worsening of sensorium is attributed often to the 

enlargement of bleed or associated oedema or 

development of hydrocephalus which are all 

independent predictors of a poor prognosis. 

Anisocoria is secondary to medial uncal herniation 

and its pressure on the third cranial nerve which 

courses medial to the uncus. 

CT brain was also assessed for the poor prognostic 

factors. Site of bleed, volume of the hemorrhage, 

presence of intra ventricular extension, presence 

of hydrocephalus and mass effect were 

independent predictors of a poorer prognosis. 

Pontine and cerebellar bleed had the highest 

mortality of 85% and 71% respectively. The 

reasons may be that these bleeds are into the 

restricted posterior cranial fossa where even a 

small increase in brain volume may precipitate a 

herniation of cerebellar tonsilar herniation and 

death. In our study, intra ventricular extension was 

seen in 37.3%. Thalamic hematomas carry higher 

incidence of intra ventricular extension (60%), 

most probably because thalamus forms the lateral 

boundary of the third ventricle and therefore 

bleeds tend to track down into the third ventricle. 

The blood in the ventricles leads to clogging of 

the CSF pathways leading to obstructive 

hydrocephalus and further worsening of 

sensorium. The study by Stein et al16.  

The mean hematoma volume was 15.6 ml. 

hematoma volumes>40ml is found to have 

significantly higher mortality. The hematoma size 

on admission CT has shown a high predictive 

value for short term mortality. The correlation is 

more with supratentorial hematomas. Hematoma 

volume >60-80ml had 100% mortality despite the 

site. 

 

Conclusion 

Older age, presence of headache, vomiting and 

altered level of consciousness, high systolic BP on 

admission, long standing hypertension, 

irregularities in respiration, low GCS on 

admission, bilateral extensor plantar response, 

progressive worsening of sensorium , aspiration 

pneumonia,  large volume bleed, bleed with intra 

ventricular extension, hydrocephalus, midline shift 

and mass effect correlated closely with poor  

prognosis and higher mortality in patients with 

hypertensive intracerebral hemorrhage.  
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