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 ABSTRACT  

Article information Background: Spontaneous Intracerebral Hemorrhage [SICH] is the second most common 

cause of stroke and accounts for 7.5−30% of all strokes. In India, there still exist places 
where CT brain is unheard of, stroke care centers unimaginable, and supply almost 

always short of demand. Our analysis on potential indirect noninvasive markers and 

scoring systems for predicting early regarding mortality of ICH cases helps taking 

decision on ICH management early in clinical practice. 

Aim and Objective: This study aims to determine the Influence of Spontaneous ICH volume 

and its anatomical location on “In-Hospital Mortality”. In addition to assess the 
Significance of calculating the volume of ICH at various locations and their impact on 

the Outcome. 

Results: The NIHS Score at admission and the anatomical location on comparison was found 
to have infratentorial locations [32.7%] and deep location [32.3] to have severe NIHS 

score on admission. There was significant relation between the variation in NIHSS and 

anatomical location prevalence. Outcome mRS and anatomical location of SICH was 
found to have poor outcome scores among infratentorial location [59%]. Among the 84 

cases who underwent surgical intervention 45 [53.5%] Survived while 39[46.4%] 

succumbed to death. The mean ICH volume among the dead was 20.25 [SD-14.53] and 
among survived was 18.9. [SD-12.14] with a p value of 0.38 by student T test. Among 

the 47 cases [55.95 % of total cases], 57.4% of the cases had poor outcome [death] and 

among them patients with Intra-ventricular extension of hemorrhage had very poor 

outcome. 

Conclusion: There was significant correlation in the distribution pattern of anatomical 

location of SICH and immediate in hospital outcome of the patients. There was 

significant relation between the NIHSS, Presenting Glasgow score, clinical profile 
among different anatomical location. Higher ICH volume in different anatomical 

location was found to have higher mortality rates. 
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INTRODUCTION 

Spontaneous Intracerebral Hemorrhage [SICH] is the 

second most common cause of stroke and accounts for 7.5−30% 

of all strokes. Incidence of Intracerebral Hemorrhage [ICH] in 

India is higher and in younger age compared to the western 

developed world [1].  

The most important risk factors for ICH is Systemic-

hypertension [SHTN], Primary cause like cerebral amyloid 

angiopathy [CAA]. Systemic hypertension related ICH is 

increasingly seen in deep structures like putamen, basal ganglia. 

CAA-related ICH is commonly seen in advanced age, and are 

usually seen in lobar regions. In India, there still exist places 

where CT brain is unheard of, stroke care centers unimaginable, 

and supply almost always short of demand [2]. 

Although the mortality of ICH is strongly dependent on 

HEMATOMA SIZE and to a lesser extent, LOCATION, the 

overall mortality rate varies between 25% and 60% [3,4].  

Our analysis on potential indirect noninvasive markers and 

scoring systems for predicting early regarding mortality of ICH 

cases helps taking decision on ICH management early in clinical 

practice. 

THE AIM OF THE WORK  

This study aims to determine the Influence of Spontaneous 

ICH volume and its anatomical location on “In-Hospital 

Mortality”. In addition to assess the Significance of calculating 

the volume of ICH at various locations and their impact on the 

Outcome. 

PATIENTS AND METHODS 

A Prospective Single Center Study. Sample Size: 84 cases. 

Inclusion criteria: Age of the patient > 18 years. Spontaneous 

Intracerebral Hemorrhage on Brain Imaging-Non-Contrast CT. 

Exclusion criteria: Age of the patient < 18 years. Traumatic 

ICH, Subarachnoid hemorrhage, hemorrhage secondary to 

brain tumors, aneurysmal or vascular mal-formations were 

excluded. There is no single score or scale which related 

specifically on the anatomical location of SICH and outcome. 

Therefore, this study on the detailed localization of anatomical 

location and in hospital mortality would provide better light on 

the hidden. Variables analyzed are Demographic data like age, 

sex, educational status, presenting clinical features, 

comorbidities, Drug and medication history, Glasgow coma 

score [GCS] on admission, mRS on admission, mRS at 

outcome, Radiological features- based on site, Intraventricular 

extension, Midline shift, ICH Score. The NIH Stroke Scale 

[NIHSS] is a standardized assessment tool used by clinicians to 

objectively evaluate stroke-induced neurological impairments. 

It measures the severity of deficits across multiple domains, 

including level of consciousness, visual fields, motor function, 

sensory perception, language, and coordination. Each domain is 

scored from 0, indicating no impairment, to higher values 

reflecting increasing dysfunction, with a total score range of 0 

to 42. Elevated NIHSS scores correlate with greater 

neurological injury, making it a valuable instrument for initial 

stroke assessment, monitoring clinical evaluation and predicting 

patient outcomes. In-Hospital outcome- Survived/ died. All 

patients who presented with features suggestive of CVA, after 

applying NIHS scale, SICH was confirmed with plain CT Brain. 

Detailed history was collected and further evaluated with 

clinical scoring and radiological scoring systems. Standard 

treatment based on decisions made by a team of neurologist and 

neurosurgeon. All the patients were followed up till the in-

hospital outcome- either discharge or death. Discharge mRS 

was calculated. Periodically data were entered and documented. 

After the end of study, the data was analyzed statistically based 

on the above outlined aims and objectives. 

RESULTS  

Age and sex distribution: The Mean age of presentation 

was 56 years with SD 11.8. Youngest age of presentation was 

30 years male with lobar ICH and the oldest patient was 87-

year-old female with deep ICH involving the basal ganglia with 

intraventricular extension of bleed. There was no statistically 

significant [0=0.91] difference in anatomical location of SICH 

among different sex distribution. 57.1 % [ n=48] were males, 

42.9% [n=36] females.  

Arrival time in ED After ICTUS: Most patients [25%] 

presented to the emergency department within 6 to 12 hours 

[Figure 1] 

Arrival to hospital vs GCS at admission: The value of p 

was <0.001. When arrival to Emergency department and the 

presenting Glasgow Coma Scale was compared it was found 

that later presentation was with poor GCS with statistically 

significant results [Table 1]. 

ICH score vs outcome MRS: Pearson correlation factor 

0.636, with p value= <0.001. On evaluating the ICH Score and 

mRS Score it was to have a Positive Pearson correlation 

coefficient with a significant p value [GRAPH [1]. 

NIHSS score at admission:28% [n-24] had a severe 

NIHSS Score at presentation while few had an NIHSS score as 

mild [n-8, 10%] and very severe [n-9, 11%]. 

Anatomical location of SICH: In this study of 84 

intracerebral hemorrhage [ICH] cases, 40.4% were located in 

deep brain regions, 27.4% in lobar regions, and 26.2% in infra-

tentorial areas. A smaller proportion, 6.0%, involved multiple 

non-lobar regions. These findings highlight the varied 

anatomical distribution of ICH [Table [2.1]]. 

Different deep locations: In this study of 34 cases of 

intracerebral haemorrhage located in deep brain structures, the 

most common sites involved were the thalamus and internal 

capsule, either alone or in combination, totalling 5 cases. 

Putaminal haemorrhage, often associated with other regions like 

the caudate, Globus Pallidus, or thalamus, was observed in 

multiple combinations, accounting for the majority of cases. 

Specifically, putaminal haemorrhage with involvement of the 

caudate, Globus Pallidus, or thalamus was seen in 14 cases. 

Isolated haemorrhages in the caudate, Globus Pallidus, and 

other deep structures were less frequent. This data emphasizes 

the complexity and varied patterns of haemorrhage in deep brain 

locations [Table [2.2]]. 
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Different infratentorial location: Among the infra-

tentorial locations, cerebellum was the commonest one while in 

the brainstem locations midbrain was common. In this study of 

22 cases of intracerebral haemorrhage in the infra-tentorial 

region, the cerebellum was the most commonly affected area, 

with 10 cases. Haemorrhages in the brainstem were also 

observed, including 4 cases in the midbrain and 3 in the pons. 

Additionally, there were 2 cases in the medulla, highlighting the 

distribution of haemorrhages within the lower brain structures 

[TABLE [2.3]]. [Figure.[2]]. 

Relationship between total ICH score and Glasgow 

Coma Scale at admission: The value of P-<0.001 [Chi-square 

test]. 33.3% [n=28] patients had favorable GCS [13 to 15] at 

presentation and they also had lower Total ICH Score at 

presentation. There was significant correlation between the 

GCS and presenting ICH Score. While it was found that patients 

with GCS 8 to 12 had higher total ICH Score at presentation 

[Table 3]. 

Anatomical location of SICH and presenting NIHSS: 

The NIHS Score at admission and the anatomical location on 

comparison was found to have infratentorial locations [32.7%] 

and deep location [32.3] to have severe NIHS score on 

admission. There was significant relation between the variation 

in NIHSS and anatomical location prevalence [Table.4.1]. 

Anatomical location of SICH and outcome MRS of 

SICH: Outcome mRS and anatomical location of SICH was 

found to have poor outcome scores among infratentorial 

location [59%]. There was significant correlation in the 

distribution pattern of outcome mRS and anatomical location 

[Table.4.2.]. 

Anatomical Location of SICH and clinical outcome of 

SICH: It was found to have poor outcome [death] among 

infratentorial location [59%]. There was significant correlation 

in the distribution pattern of outcome and anatomical location 

of SICH. [Table.4.3]. 

Anatomical location of SICH and treatment given: 

Among 84 cases who were surgically managed most of them 

were 41% [n-34] were deep SICH cases who underwent 

Decompression Craniectomy for features of raised ICT. It was 

followed by lobar location 27% [n- 23] [Figure [3]].  

Treatment given and outcome: Among the 84 cases who 

underwent surgical intervention 45 [53.5%] Survived while 

39[46.4%] succumbed to death [TABLE .5.1]. Among the 

SICH involving the infratentorial locations, Cerebellar ICH had 

very poor outcome of a case mortality rate of more than 60%. 

There was significant correlation between the distribution of 

sites and outcome [TABLE.5.2]. 

Clinical outcome of patient and volume of SICH: The 

mean ICH volume among the dead was 20.25 [SD-14.53] and 

among survived was 18.9. [SD-12.14] with a p value of 0.38 by 

student T test [TABLE.5.3]. 

Clinical outcome and complicated SICH: In this study, 

we examined the outcomes of patients with spontaneous 

intracerebral haemorrhage [SICH] based on the presence of 

hydrocephalus and intraventricular extension of haemorrhage 

[IVH]. Out of 47 patients, 27 did not survive, while 20 survived. 

Hydrocephalus was observed in 6 patients, of whom 2 died and 

4 survived, showing a significant association with better 

survival outcomes [p < 0.001]. However, among the 4 patients 

with both hydrocephalus and IVH, none survived. In patients 

with isolated IVH, 21 died and 16 survived. These findings 

suggest that while hydrocephalus alone may be associated with 

better survival, the presence of IVH, especially when combined 

with hydrocephalus, correlates with higher mortality [Table:5.4, 

Figure. 5]. 

Overall, the results highlight that larger volumes of 

haemorrhage, especially more than 30ml, and complications 

like hydrocephalus and intraventricular extension are 

significantly associated with higher mortality rates. 

Additionally, decompressive craniectomy was associated with 

better survival outcomes compared to external ventricular 

drainage.  

 

 

 

 

Table [1]:  Arrival to hospital vs GCS at admission 

 

p=<0.001 

Glasgow Coma Scale at admission  

Total 13-15 8 to 12 less than 8 

 

 

 

Arrival time in ED 

after ICTUS 

1/2 hrs 0 1 1 2 

1-2 hr 3 1 6 10 

2—3 hrs 4 4 6 14 

3—6 hrs 4 5 10 19 

6—12 hrs 8 1 12 21 

12—24 hrs 3 2 4 9 

24—48hrs 1 1 2 4 

After 2 days 1 1 3 5 

Total 24 16 44 84 
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Table [2]. Based on anatomical location 

Table [2.1]. Anatomical  location of SICH  
N Percentage 

Deep Location 34 40.4 

Infra-tentorial 22 26.2 

Lobar 23 27.4 

Multiple Non lobar ICH 5 6.0 

Total 84 
 

Table [2.2]. Anatomical different deep locations 

Caudate 1 

Caudate, Globus Pallidus 2 

Caudate, Thalamic, Internal capsule 2 

Globus Pallidus 1 

Globus Pallidus, Thalamic 3 

Internal capsule 3 

Putaminal hemorrhage 3 

Putaminal hemorrhage, Caudate 3 

Putaminal hemorrhage, Caudate, Globus Pallidus 3 

Putaminal hemorrhage, Caudate, Globus Pallidus, Thalamic 1 

Putaminal hemorrhage, Caudate, Globus Pallidus, Thalamic, Internal capsule 1 

Putaminal hemorrhage, Caudate, Internal capsule 1 

Putaminal hemorrhage, Caudate, Thalamic 1 

Putaminal hemorrhage, Caudate, Thalamic, Internal capsule 2 

Putaminal hemorrhage, Globus Pallidus 1 

Putaminal hemorrhage, Thalamic, Internal capsule 1 

Table [2.3]:  Anatomical different infratentorial location 

Cerebellum 10 

Medulla 2 

Medulla, Cerebellum 1 

Midbrain 4 

Midbrain, Pons 1 

Pons 3 

Pons, Cerebellum 1 

Total 22 
 

Table [3] Relationship between total ICH score and Glasgow Coma Scale At Admission 

 

Table [4]: Based on anatomical location of ICSH 

Table [4.1]: Anatomical location of SICH and presenting NIHSS 
 

Deep Infra-tentorial Lobar Multiple Non lobar ICH Total 

Mild = </= 6 2 4 2 0 8 

Moderate = 7-10 8 4 9 2 23 

Moderately Severe =11–15 10 3 6 1 20 

Severe = 16 – 22 11 7 4 2 24 

Very severe = >/= 23 3 4 2 0 9 

Total 34 22 23 5 84 

Table [4.2]: Anatomical location of SICH and outcome mRS of SICH 

 Deep Infra- tentorial Lobar Multiple Non lobar ICH Total 

Outcome mRS 0 0 0 1 0 

1 2 3 1 0 

2 7 5 13 1 

3 7 0 0 1 

4 1 1 1 0 

5 4 0 1 0 

6= dead 13 13 6 2 

Total 34 22 23 5 84 

Table [4.3]: Anatomical location of SICH and clinical outcome of SICH 

 Deep Infratentorial Lobar Multiple Non lobar ICH Total 

Dead 13 13 6 2 34 

Discharged 21 9 17 3 50 

Total 34 22 23 5 84 

 
Total ICH score Total 

0 1 2 3 4 5 

Glasgow Coma Scale   

At admission 

13-15 13 14 1 0 0 0 28 

8 to 12 0 0 3 6 4 3 16 

Less than 8 1 13 18 7 1 0 40 

Total 14 27 22 13 5 3 84 
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TABLE [5]: Based on treatment given 

Table  [5.1]: Treatment given and outcome 

Treatment Given Dead Survived Total  

Decompressive Craniectomy 22 32 54 

External Ventricular Drainage 17 13 30 

Total 39 45 84 

Table [5.2]: Treatment given sites  and outcome 

Treatment given sites Dead Survived Total P valve 

Cerebellum 6 4 10  

 

<0.001 

Medulla 2 1 3 

Medulla, Cerebellum 1 0 1 

Midbrain 0 2 2 

Midbrain, Pons 1 0 1 

Pons 2 2 4 

Pons, Cerebellum 1 0 1 

Total 13 9 22 
 

Table [5.3]: Clinical table outcome of patient and volume of SICH 

Volume of ICH DEAD SURVIVED TOTAL p value 

Less than 10ml 8 11 19 <0.001 

11 to 20ml 13 20 33 

21 to 30ml 6 14 20 

More than 30ml 7 5 12 

Total 34 50 84  

Table [5.4]: Clinical outcome in complicated SICH 

SICH with Dead Survived Total p Value 

Hydrocephalus 2 4 6 <0.001 

Hydrocephalus + Intra-ventricular extension of haemorrhage 4 0 4 

Intra-ventricular extension of haemorrhage 21 16 37 

Total 27 20 47  

 

  
Figure [1]: Horizontal bar diagram showing arrival time to hospital Graph [1]: Correlation analysis chart showing relation between ICH score 

and outcome MRS 
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Figure [2]: Different Infratentorial SICH Locations Figure [3]: Anatomical Location of SICH and Treatment Given 

  
Figure [4]: Clinical Outcome and Volume of ICH Figure [5]: Clinical outcome and complicated SICH 

 
 

 
 

 
 

 

 
 

DISCUSSION 

The study verifies that the age range of presentation is 

consistent with findings by Foschi et al. and that there is no 

gender-based variation in the anatomical site of spontaneous 

intracerebral hemorrhage. These findings support the 

demographic tendencies in ICH that remain consistent across 

research [5].  

Our findings, showing that 25% of patients presented to the 

emergency department within 6 to 12 hours, are consistent with 

Luzzi et al.'s observations of similar presentation timing for 

spontaneous intracerebral hemorrhage. This alignment 

underscores the reliability of these temporal patterns in ICH 

presentation [6].  

According to our research, patients with a p-value of less 

than 0.001 typically have lower Glasgow Coma Scale scores 

when they arrive at the emergency department later. This 

result validates the discovery made by Huttner et al. of a 

comparable relationship between delayed arrival and poor 

initial evaluations [7].   

The study reveals that Pearson correlation factor of 0.636 

between the ICH Score and mRS, with a significant p-value of 

<0.001, is consistent with the results of Sreekrishnan et al. who 

also identified a strong positive correlation between these 

variables [8].   

Our study found that 40.4% of intracerebral hemorrhage 

cases were in deep brain regions, 27.4% in lobar regions, and 

26.2% in infra-tentorial areas. These results are similar to 

Hallevi et al.'s findings, which also reported similar 

distributions of hemorrhage across these locations [9].  

The research suggests that the significant correlation 

between Glasgow Coma Scale scores and the presenting ICH 

Score, with lower ICH Scores in patients with favourable GCS 

and higher ICH Scores in those with lower GCS, is consistent 

with the results reported by Rashid et al. [10].  

Our study's observation of poorer mRS outcomes, 

particularly in infratentorial locations [59%], and the 

significant correlation between outcome and anatomical 

location, is consistent with the findings reported by Teo et 

al. who also identified similar patterns in their analysis of 

SICH outcomes [11].  

The results of our investigation, which show a strong 

correlation between outcome and anatomical location and a 

high mortality rate [59%] linked to infratentorial SICH, closely 

resemble those of Rost et al., who also found comparable 

relationships in their analysis [12]. 

In their examination of surgical care for intracerebral 

hemorrhage, de Oliveira Manoel et al. revealed similar 

outcomes, which are consistent with our study's 53.5% survival 

rate and 46.4% death rate among 84 surgical intervention 

patients [13]. 

The results of our study, which show that hydrocephalus 

alone may be linked to better survival outcomes in patients with 

spontaneous intracerebral hemorrhage [SICH] while the 

presence of both hydrocephalus and intraventricular 

hemorrhage [IVH] correlates with higher mortality, are 
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consistent with the findings of Bhattathiri et al., who also found 

that IVH significantly reduces survival, particularly when 

combined with hydrocephalus [14].  

The relationship between anatomical location and outcomes 

in Spontaneous Intracerebral Hemorrhage [SICH], several 

confounding factors should be considered, including pre-

existing conditions [e.g., hypertension, diabetes], age, initial 

severity and hemorrhage volume. The presence of 

intraventricular extension [IVE] may also significantly impact 

mortality, potentially overshadowing the effects of location. 

Additionally, the timing of surgical interventions and access to 

quality rehabilitation services are crucial for recovery. 

Adjusting for these factors will enhance the understanding of 

prognosis and improve clinical decision-making. 

 Conclusion:  

Our study demonstrates a significant correlation between 

the anatomical location of spontaneous intracerebral 

hemorrhage [SICH] and both immediate in-hospital outcomes 

and clinical profiles of patients. We observed that the location 

of the hemorrhage significantly influences the National 

Institutes of Health Stroke Scale [NIHSS] scores, presenting 

Glasgow Coma Scale [GCS] scores, and overall clinical profile 

of patients. Notably, hemorrhages located in certain anatomical 

regions were associated with poorer outcomes and higher 

mortality rates.  Additionally, the volume of the intracerebral 

hemorrhage [ICH] further exacerbates these outcomes, with 

larger hemorrhage volumes correlating with increased mortality 

rates across different anatomical locations. These findings 

underline the importance of considering both the location and 

size of SICH when assessing prognosis and guiding treatment 

strategies. Our results highlight the need for targeted 

management approaches based on haemorrhage location and 

volume, which could potentially improve patient outcomes. 

Future research should focus on validating these findings and 

exploring therapeutic interventions tailored to specific 

hemorrhage characteristics. 

Disclosure: None to be disclosed  
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