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STRUCTURED ABSTRACT 
 

 

Introduction: Intracerebral haemorrhage (ICH) is one of the common devastating neurologic 

events leading to high morbidity and mortality with higher prevalence among developing 

countries like India. 35–50% of patients with ICH die within the first month due to bleeding. 

Various evidences have suggested that the mortality rate in ICH is associated with various 

demographic and clinical features of the patient. 

Objectives: To study the clinical profile of patients of acute intracerebral haemorrhage and  

also to associate ICH score with in -hospital mortality. 

Materials and methodology: 120 patients aged >18 years diagnosed with spontaneous ICH. 

Demographic and clinical symptoms and signs were noted. Non contrast CT was done to all 

patients. Prognosis was assessed till discharging the patients. 

Results: 72% males, prevalence was higher in the 51 to 60years age group (27%) and also high 

mortality rate in them. 53% of the population were having focal neurological deficit. 40.83% 

with history of HTN. Supratentorial bleed was most common and also with significant 

mortality. 68% patients had intraventricular extension of the bleed.62% of the patients were 

with GCS 5 to 12, mortality was more in those with <5. Patients with LOC, high requirement  

of oxygen, midline shift >4mm and haematoma >30cc showed significantlyhigher mortality 

with p value of <0.05. 

Conclusion: Age, gender, size of the ICH, GCS score <5, ICH score more than four, patients 

who required more amount of oxygen and those who spent required more duration on ventilator 

and ICH size >30 cc were the independent risk factors associated with higher mortality rate. 

Key words: ICH, Predictors of mortality, ICH and mortality, Supratentorial bleed, IVH 
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INTRODUCTION 
 
 
 
 

Intracerebral haemorrhage (ICH) is one of the common devastating neurologic events 

leading to high morbidity and mortality.1 One of the leading causes of morbidity and 

mortality in India and other developing countries. ICH could be either traumatic or non- 

traumatic. 

Nontraumatic might be from the spontaneous bleeding from the cranial vessels directly 

into the brain parenchyma. It is a major public health problem. Annual incidence of 10– 

30/100,000 population, accounting for 2 million (10–15%), of about 15 million strokes 

worldwide each year.2 

Approximately, 35–50% of patients with ICH die within the first month due to bleeding. 

Data from the Asian Stroke Advisory Panel revealed the incidence of ICH ranges from 

17% to 33% of all strokes, twice as high as in Western countries. Mortality depends on 

the size of the hematoma and on the location of the brain.3,4 

Intracranial haemorrhages include ICH, subarachnoid haemorrhage (SAH), and 

intraventricular haemorrhage (IVH). Haemorrhages into extradural or subdural spaces are 

usually associated with trauma. 

Primary/spontaneous ICH might be due to ruptured saccular aneurysm, the vascular 

malformations and haemorrhages associated with bleeding disorders account for most of 

the haemorrhage that present as stroke.5 

Extravasation of blood into the brain parenchyma was recognized by Wepfer in the year 

1658. Although he saw the clot as an obstruction of ‘vital spirits’ rather than as the 

disease in itself, and subsequently by Morgagni. 6 
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Radiological studies such as computerized tomogram (CT) scan and magnetic resonance 

imaging (MRI) have facilitated in locating and assessing the extent of insult precisely and 

deciding prognosis of the patient.7 Although several randomized therapeutic trials for 

ICH have been published, neither surgical nor medical treatments have been shown 

conclusively to benefit patients. Prognostic factors for predicting function outcome and 

mortality thus play a major role in determining the treatment outcome. 

Several clinical trials have resorted to finding an objective prognostication scale, to 

predict the prognosis in patients of ICH and hence avoid early deaths. 

ICH scoring system is one of the most popular scales of grading ICH. The ICH scoring 

system is a 6-point calculation based on 5 clinical parameters:7 

1.GCS score 

2.Age 

3.Volume of the hematoma on baseline CT scan 

4.Location of the hematoma 

5. Presence of intraventricular extension. 
 

Several studies have evaluated every component of the ICH scoring system and there 

have been several inconsistencies in the weight of each prognostic component on the 

scale. 

A clear understanding of the clinical and demographic profile of patients of spontaneous 

intracerebral haemorrhage is the need of the hour. An understanding of the same will 

help build a more effective correlation of ICH score with in hospital mortality, and hence 

aid in providing effective treatment earlier. 

The above two aims fuels the need and purpose of this study. 
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OBJECTIVES 
 
 
 
 

1. To study the clinical profile of patients of acute intracerebral haemorrhage. 
 

2. To associate ICH score with in -hospital mortality. 
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REVIEW OF LITERATURE 
 
 
 
 

ICH, one of the devastating conditions in which haematoma will be formed within the 

parenchyma of brain. There might or might not be extension of blood into the ventricles. 

ICH could be either due to non-traumatic or traumatic.8 

 Chronic hypertension, anticoagulant therapy, amyloid angiopathy and vascular 

malformations are the few common causes of non-traumatic ICH.8,9 

 In traumatic ICH the resultant brain injury can be classified as follows;8,9 
 

a) Primary: Initial damage to the parenchyma caused by the blood clot, 
 

b) Secondary: Damage to the blood vessels as complications from intracranial blood. 
 

ICH can be managed from medical therapy to open surgery. Evacuation of the formed 

hematoma is the primary line of management. Many clinical trials are still going on to 

evaluate the minimally invasive procedure as a line of management for ICH. 

RELAVENT ANATOMY 

 
Blood supply to the brain: 

 
Various anatomical and angiographic studies considerably detail the topography of the 

arterial supply and the course of the vessels. Knowing the through anatomy and usual 

variations/ anomalies are important factors for the diagnostic and treatment any CNS 

vascular disorders.10 

An internal carotid artery (ICA) and two vertebral arteries, one on each side. 

 
ICA on both sides is referred to as the anterior circulation and the vertebral-basilar arterial 

circulation forms the posterior circulation. Anterior and posterior circulation connect at 
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the cranial base and form an anastomotic ring known as “the circle or polygon of 

Willis.”11 

The sides of the circle of Willis are formed by anterior cerebral arteries, the posterior 

cerebral arteries, an anterior communicant branch the bridging branch between anterior 

cerebral arteries and the posterior communicant arteries. The posterior communicant 

arteries links ICA and PCA on each hemibrain.12 

Each ICA will be dividing into three terminal branches: 

 
1. Anterior cerebral artery 

 
2. Middle cerebral artery 

 
3. Anterior choroidal artery 

 
The PCAs are the terminal branches of the vertebra-basilar artery. 

 
Anatomy scholars have described the different segments of ACA, MCA, and PCA based 

on the bifurcating pattern as follows;13 

Table 1: Subdivision of cerebral arteries 
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ACA, MCA, and PCA have important perforating branches. These will be supplying vital 

structures such as the pituitary gland, infundibular stalk, optic chiasm, thalamus, 

hypothalamus, midbrain and basal ganglia. 

The following are the main cerebral arteries, their perforating branches, and related 

supplied territory.14,15 

A) Anterior Cerebral Artery and its Branches 
 

 
1. Recurrent artery of Heubner: 

 
 
 

 
2. Basal perforating arteries/medial lenticulostriate arteries: 

 
 

 

3. Peri-callosal artery: 
 

- Distal part of it surrounds the corpus callosum and gives rise one of the largest 

branches known as the calloso-marginal artery. 
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- Calloso-marginal and distal peri-callosal arteries gives rise to five main 

cortical branches: a) Orbitofrontal b) internal frontal c) frontopolar d) 

paracentral e) parietal arteries. 14,15 

Few part of distal ACA supply the part of the contralateral hemisphere also. 
 

B) Anterior Choroidal Artery14,15 

 

 

 

C) Middle Cerebral Artery14,15,16 
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D) Posterior Cerebral Artery 
 

 
E) Vertebrobasilar System 

 

Both VAs unite and forms the basilar artery (BA). VA gives the posteroinferior 

cerebellar Artery (PICA), the anterior spinal artery supplying the upper spinal 

cord, lateral medulla, tonsils, the vermis, and the inferior cerebellar hemisphere. 
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Figure 1: Formation of circle of Willis17 
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Clinical significance of the cerebral blood supply 18-20 

 
 

Arterial wall abnormalities, obstruction in the vessel lumen or arteriovenous 

malformations may predispose to an imbalance in the cerebral haemo-dynamics which 

leads to an acute onset of neurologic symptoms. 

Intracranial Aneurysms18,19 

 
An aneurysm, the focal ballooning of the arterial vessel due to the persisting weakness 

within the arterial wall. Rupture of an intracranial aneurysm is responsible for 

approximately 80% of subarachnoid haemorrhages. 

Arteriovenous Malformations (AVM)20 

 
AVM is a congenital malformation characterized by an abnormal collection of blood 

vessels in which the arterial blow flow directly into veins without the normal capillary 

bed. There is an increased risk of rupture of the nidus leading to intraparenchymal 

haemorrhage. 

Stroke21 

 
An occlusive cerebrovascular disease caused due to a distal thrombus/ migrated embolus. 

The inadequate brain perfusion leads to focal areas of brain infarction. Thrombolytic 

therapy in the early hours of the stroke onset can restore brain perfusion. 

INTRACEREBRAL HAEMORRHAGE 

 
ETIOLOGY 

 

As we discussed before ICH is divided as Non-traumatic and traumatic. Non traumatic 

can be further divided into primary and secondary. 22 



12  

Primary bleeds: Prevalence of primary bleeds is almost about 85% of all ICH and these 

are related to either chronic hypertension or the amyloid angiopathy. It is must to rule out 

all possible pathological or structural abnormalities found. Primary bleed has shown the 

proven association with history of chronic hypertension, increased age and site of the 

clot. 22,23 

- In patients with chronic arterial hypertension, it is thought that lipo-hyalinosis and 

degenerative changes will be happening which will be penetrating the arterioles 

result in Charcot-Bouchard aneurysms. 22 

- Over 60% of the primary bleeds are due to hypertension and commonest site of 

haematomas are the posterior fossa, pons, basal ganglia, and thalamus. 23 

- Lobar haemorrhages: Most commonly seen in elder patients with amyloid 

angiopathy which is one of the degenerative diseases occurring due to mutations 

in the apolipoprotein E gene allowing to accumulate amyloid in the vessel walls. 

Secondary haemorrhage: Most commonly related to bleeding disorders such as 

iatrogenic, congenital, acquired, vascular malformations, neoplasms, haemorrhagic 

conversion of an ischaemic stroke and drug abuse. 23 

EPIDEMIOLOGY 
 

Overall incidence of stroke either due to ischemic or haemorrhagic causes by 2010 was 

approximately 33 million worldwide. 50% of which accounted for the haemorrhagic 

causes. Though the worldwide incidence reported is 20 cases per 100,000 people every 

year, the developing countries have still reported twice the developed countries. 24 

Primary causes of raised incidence in lower-economically developed countries due to 

inadequate access to medical care.25 
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ICH is diagnosed to be higher among the patients aged 55 years or more. The male 

population is proved to be comparatively associated more but there is no statistically 

significant data found.26 

PATHOPHYSIOLOGY OF INTRACEREBRAL HAEMORRHAGE 

 
As we discussed before the ICH could be either primary or secondary causes. The further 

pathology involves;26 

 
1. The initial extravasation of blood into the parenchyma 

 
2. Subsequent bleeding around the clot causing expansion 

 
3. Swelling or edema around the hematoma 

 

 
- There will sudden progression in the size of in mass within the parenchyma of the 

brain in ICH which will be producing the compression pressure and thereby the 

disruption of the surrounding neuronal tissue. This pathophysiology will lead to 

a potential compromise in cell signalling thereby causing focal neurological 

deficit. 27 

- Blood might be spread in the white-matter which will be leaving a small focus of 

intact neural tissue amongst the hematoma and surrounding tissue.28 

- When the hematomaa is within the brainstem loss or decreased level of 

consciousness, cardiorespiratory distress even the cardiac arrest might happen. 

- Expansion of the primary haematoma is one of the major prognostic marker, 

which can be defined on repeat CT scanning as a volume increase of 33 to 50%.29 

- Nearly 40% of patients might have the expansion of haemorrhage. This itself 

might lead to secondary brain injury. 
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- There will be release of inflammatory cytokines and thrombin, which causes 

swelling of surrounding tissue known as cerebral odema. 

- The perihematomal edema is one of the common complication in hyperacute 

phase which might be peaked after 72 hours of post-ictus state. 

 
 
 
 
 
 

 

Figure 3: Schematic representation of the phases of ICH17 
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Figure 4: Schematic representation of pathophysiology and prognosis of the ICH17 

Types of intracerebral haemorrhage: 30-35 

Putaminal haemorrhage 30 

 
- The most common site of hypertensive bleed. 

 
- Site adjacent to internal capsule is known to be damaged in most of the cases. 

 
Contralateral hemiparesis is the characteristic feature. 

 
- When haemorrhage is relatively larger the drowsiness gives way to coma, a 

dilated pupil and fixed ipsilateral pupil, and decerebrate rigidity. 
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Thalamic haemorrhages 31 

 
- Leads to contralateral hemiparesis due to the extension into the adjacent internal 

capsule is the common sign. 

- A prominent sensory deficit which involves almost all the sensory modalities. 
 

- Thalamic haemorrhage, by virtue of its extension into the subthalamus and high 

midbrain might cause sequence of ocular disturbances. 

Pontine haemorrhages 32 

 
- The individual will be developing deep coma within few minutes. 

 
- Clinical presentation is usually the total paralysis, decerebrate rigidity and 

constricted pupils that react to light. Lateral eye movements, evoked by head 

turning or caloric testing will be either impaired or absent. 

- Death occurs within a few hours, but there are rare exceptions in which 

consciousness is retained and the clinical manifestations indicate a smaller lesion 

in the tegmentum of the pons. 

Cerebellar Haemorrhage 33 

 
- Recurrent vomiting is the primary sign which will be associated with occipital 

headache, vertigo and inability to sit, stand or walk. 

- During early phase: There will be minimal signs such as the nystagmus or 

cerebellar ataxia of the limbs. 

- Dysarthria and dysphagia may be prominent in some cases but rare. 
 

- As the time progress, patient might become stuporous and comatose. Might also 

experience the sudden apnoea as a result of brainstem compression. 
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Caudate haemorrhage 34 

 
- The most common symptoms are severe headache, nausea, vomiting and signs of 

marked meningeal irritation which mimics the subarachnoid haemorrhage (SAH) 

or intraventricular haemorrhage (IVH). 

- There will not be major motor, sensory, or visual abnormalities. 
 

- Surgical intervention will be required only when the emergency extra-ventricular 

drainage is needed otherwise the acute hydrocephalus develops. 

Lobar Haemorrhage 35 

 
- Subcortical white matter will be involved. 

 
- Most commonly associated with the secondary causes of ICH. 

 
- The primary line of management is anticoagulant or thrombolytic therapy. 

 

EVALUATION OF ICH 

 
Computerized tomography (CT): non-contrast head is the gold-standard imaging 

modality in the diagnosis of ICH. 36 

CT brain: Differentiates the intracranial pathology, including subarachnoid haemorrhage, 

ischemic stroke, ICH and also reveals the extent of the haemorrhage with regards to size, 

surrounding edema, mass effect, extension of clot to intraventricular region and raised 

intracranial pressure. 37 

MRI: Especially T2 weighted and gradient-echo sequencing is one of the better imaging 

modalities for ICH identification. This also reveals the old clots, but has the downfall of 

taking more time and being less readily available. 

Acute ICH will be having areas of hyper-density within the parenchyma and the 

surrounding hypodensity on CT when there will be very less bleed. Approximate volumes 



18  

of the clot can be calculated by multiplying the maximum depth, height, and length of the 

clot in centimeters and dividing this by two. 37 

Clot expansion and re-bleeds are the major immediate risk in ICH seen almost in 38% 

of patients with ICH. CT head with contrast and CT Angiography (CTA) of the 

intracranial vessels might useful in identifying the vascular pathology which might be 

the cause for the ICH. 

Evaluating the bleed on CT is also important factor in clot evacuation. On a contrast CT 

scan, a hyperdense signal within the hematoma might indicate the active bleeding and 

this is colloquially known as the ‘spot sign.’ More numerous areas of contrast 

enhancement might indicate the increased areas of active bleeding.38 

MR angiography and MR venography can also be used to identify the vascular 

pathologies. An interventional intracranial catheter angiogram is routinely performed in 

few settings to confirm the diagnosis of a vascular malformation and to analyse the active 

filling or emptying phases of the vessels.39 
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Figure 5: Axial non-contrast CT brain scan showing an acute large right parietal 

lobar haematoma. 

 

 
MANAGEMENT OF ICH 

 
Airway, Breathing and Circulatory support are the primary care required till the patient 

could be shifted to the closest emergency department.40 

A detailed history obtaining from the witnesses at the site of the incident is important 

factor in order to identify the cause of bleed. Aggressive early medical within the first 24 

to 72 hours minimize the risk of re-bleeding and hematoma expansion.41 

Treating the primary bleeding disorders, withdrawing the anticoagulation agents is one 

of the main stays of the treatment. The individuals who are on vitamin K antagonists, 

aiming the INR less than 1.4 by administration of fresh frozen plasma (FFP), vitamin K, 

prothrombin complex, recombinant activated factor VIIa are the primary choice of 

treatments.42 

If the cause is hypertensive emergencies, then the American stroke guidelines suggests 

that the reducing systolic blood pressure (SBP) <140 mmHg. While CPP must be kept 

more than 70mmHg to avoid the secondary injury to the brain. Keeping the patient in 

head up at 300, providing the appropriate analgesia, using laxatives in order to avoid 

straining, hyperventilation and sedation are the secondary measures which helps in 

avoiding the extension on bleed and the increase in intra cranial pressure. 43 
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CSF diversion is also one the mainstays of treatment. External ventricular drain (EVD) 

insertion most commonly into the right lateral ventricle allows the reduction in ICP and 

herniation. 

‘Surgical intervention for supratentorial ICH’ one of the huge RCT recruiting 1000 

patients of diagnosed ICH within 72 hours or those who are undergoing medical 

management. The trial concluded that there was no significant benefit from surgical 

intervention. 44 

Further examination of the results revealed that a small group of patients with lobar 

haemorrhages less than 1cm from the cortical surface had more encouraging outcomes 

from surgery with a relative benefit of about 29% compared to medical management but 

the patients with GCS score less than 8 had poor prognosis. 

Some surgical scholars consider “decompressive craniectomy” for selected patients 

who reflect the minimal improvement with medical therapy to relieve the mass effect due 

to supratentorial or large ICH. This is proved to be beneficial in reducing the mortality 

rate in ICH. 

RECENT ADVANCES IN THE MANAGEMENT OF ICH 

 
- Current guidelines are concentrating on using recombinant tissue plasminogen 

activator in order to provide the improved clearance of formed hematoma. 

- ‘Clot Lysis Evaluating Accelerated Resolution on Intra-Ventricular 

Haemorrhage’ the CLEAR-IVH RCT has also concluded that rtPA may provide 

comparatively better clearance of blood load within the ventricles.45 
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Below is the flowchart explaining the management of ICH46 
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COMPLICATION 
 

Clinical trials have reported that almost 30% to 50% of the patients with ICH are known 

to develop an extension of the clot into the ventricles and these patients will be having 

poor functional outcomes.47 The most common complications are stated below.48-51 

Obstructive hydrocephalus: 
 

- One of the lethal complications of raised intra cranial pressure. 
 

- Commonly seen in patients with a larger blood volume within the ventricular 

channels. 

Pacchioni granulations 
 

- Formed within the arachnoid villi and causes partial blocked by intraventricular 

blood products which will result in communicating hydrocephalus, which once 

again can lead to significant morbidity. 

Seizures 
 

- One of the presenting symptoms of ICH, 
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- But in some cases it might be one of the delayed complication 
 

- 70% of the seizures occurs within 24 hours 
 

- 90% within 72 hours. 
 

- Seizures that occur within two hours might be due to the changes in the 

architecture of neuronal tissues and biochemical dysfunction 

- Delayed seizures are most commonly due to gliosis and tissue scarring. 
 
 
 
 
 

Non-convulsive seizures: 

 
- Which can be detected on EEG 

 
- 28% of these occurs within 72 hours of presentation 

 
Delayed seizures 

 
- Most commonly associated with increased mass effect and midline shift on CT, 

hence this is one of the clinical signs of hematoma expansion. 

Venous thromboembolism (VTE) 

 
- It could manifest as deep vein thrombosis (DVT) pulmonary embolism (PE) 

 
- The reported rate of VTE in ICH is about 3% to 7% 

 
Transient hyperglycemia 

 
- The prevalence of which is approximately 60% of ICH cases which lasts up to 72 

hours, as part of the body’s natural stress response. 

PROGNOSIS52 
 

Acute ICH can be a catastrophic event with the mortality largely predicted by the 

hematoma size, location and GCS score of the patients during admission. Mortality rate 

at 30 days is almost as high as 50% 
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- The individuals with GCS less than 9 and size of the clot 60 ml or higher have are 

at risk of developing mortality. 

- Posterior fossa and brainstem haemorrhages carry comparatively worst prognosis 

than other haemorrhages because there will be higher chances of developing 

obstructive hydrocephalous in them. 

- <20% of patients that survive are seen to be autonomous at 6 months following 

the acute haemorrhage. 

 

 
PREDICTORS OF THE PROGNOSIS OF ICH53,54 

 

Age 

 
Age is reported to be one of the significant independent predictors. Younger patients are 

reported be having lesser risk of mortality compared to the elders. This might be because 

of the variation in autonomic functions and the associated comorbidities in elder patients. 

Comorbid conditions 

 
Patients with HTN and CVD are known to develop higher morbidity and mortality. 

Though the DM is associated with poor and delayed prognosis, the risk of mortality is 

comparatively lesser. 

The Glasgow Coma Scale (GCS) 

 
Eye, motor and verbal responses which one of the widely used and accepted prognostic 

score for both traumatic and non-traumatic altered consciousness levels The score has 

been validated for its interobserver reliability. 

The assessment of consciousness level in acute stroke is the most important factors for 

clinical management and also to analyse the prognosis. Stroke is known to cause the 
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localized motor, speech and language deficits hence the accuracy of the GCS as a measure 

of consciousness level may be affected. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ANALYSING THE GCS AND ICH SCORE 
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Hegde A et al had in 2020 had reported their prevalence and the predictors of ICH in 

their study. Based on their analysis, majority of the recruited samples were male but with 
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no significant correlation. The independent predictors with statistically significant 

mortality were age more than 50 years, GCS <8, haematoma size more than 30 cc and 

the extension of haematoma into the intraventricular site.55 

 
 

Another study 2020 by Singh et al had analysed the prevalence and predictive factors of 

ICH mortality. The mean age was of their samples was found to be 62.4±10.4 years. 

Majority of them were male patients with the prevalence of 65.5%. Mortality rate during 

their study period of three months was 31.9%. Hypertension, smoking and poor 

adherence to the treatment had significantly associated with mortality among those ICH 

patients. Other risk factors were ICH score above 8 and and GCS scores below of 8. Only 

24.5% patients had better outcome. 56 

 
 

In 2019, Ojha P et al had observed that majority of the recruited samples had 

supratentorial bleed. Mortality rate during their study period was 40% of the admitted 

patients died. IV extension was the most common CT finding followed by 

hydrocephalous. Independent predictors of mortality with statistical significance were 

symptoms of vomiting, convulsion, LOC, lower GCS score less than or equal to. The 

patients with higher ICH score and requirement for ventilator were also reported to be 

having higher mortality. Patients with infratentorial bleed, presence of hydrocephalus and 

higher midline shift had the significant mortality rate. Intraventricular extension of 

hematoma and a higher baseline hematoma volume had increased the rate of mortality. 57 

Bhatia R et al in the year 2013 reported that out of 214 patients with ICH, 193 had 

supratentorial and only 21 were presented with infratentorial bleed. Mortality rate during 

their study period was 32.7%. Lower GCS score, high ICH score, requirement of 

ventilatory assistance, higher baseline haematoma volume, midline shift, hydrocephalus 
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and intraventricular hematoma (IVH) were associated were the independent risk factors 

of mortality. 58 
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MATERIALS AND METHODS 
 
 

 
 

Study subjects: Patients attending emergency, casualty, General Medicine 

and Neurology clinics at 

SDM Medical College,Sattur, Dharwad. 
 

Inclusion criteria: 
 

All patients with aged >18 years of either gender diagnosed with acute spontaneous 

intracerebral haemorrhage and radiologically confirmed on CT scan. 

Exclusion criteria: 
 

1. History of trauma 
 

2. Patients with subdural and epidural hematoma 
 

3. Patients not willing to give written informed consent 
 

Study area: Department of general medicine, SDM medical college, DHARWAD 
 

Study period: November 2019-October 2020. 
 

METHODS OF COLLECTION OF DATA 
 

Study design: Prospective observational study 
 

Sample size: Using the formula z2pq/(delta)2 , sample size derived is 120, 

where, z=1.96(from standard normal distribution) 

p=0.5(probability of survival) 

q=1-p=0.5 
 
 

delta=0.10(margin of error) 
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Substituting the above values a sample size of 96 is obtained. Allowing dropout 

rates of 20%, sample size is increased by the same, obtaining a value 120. 

 
Sampling procedure: Convenience sampling 

 
 

Study instrument: Non contrast CT scan of brain 
 
 

Data collection: A pretested proforma meeting the objectives of the study was 

prepared. The cases for the study were selected in accordance with the above-

mentioned inclusion and exclusion criteria. 

 
METHOLODGY 

 

 Informed consent was be obtained from all patients or their surrogates as required. 
 

 All demographic details, risk factors, clinical parameters, cranial 

computed tomography (CT) findings and ICH score on presentation were 

noted 

 Detailed history of the presentation including headache, vomiting, 

seizures, loss of consciousness and focal neurological deficits were 

obtained. 

 On admission, detailed examination including vitals, systemic 

examination, Glasgow Coma Scale (GCS) and ICH score were recorded. 

 Baseline haematological and biochemical parameters were assessed. 
 

 All subjects have to get a plain computed tomography (CT) head at the 

time of admission. 
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Imaging details on CT scan including volume of hematoma (using formula 

ABC/2), site of hematoma, intraventricular extension (present or absent) 

hydrocephalus (present or absent), mid line shift (measured as maximum deviation of 

septum pellucidum in millimeters from midline) were recorded. 

During the course of stay in the hospital, the reasons for and details of mechanical 

ventilation were, presence of any infection and details of neurosurgical intervention 

(if performed) were also recorded. 
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ICH scoring 
 

After getting an informed written consent from each patient enrolled in the 

study, the scoring will be calculated based on the parameters of the scoring 

system. 

 
 

AGE  

 Less than 80 years 1 

 More than 80 years 0 

ICH VOLUME (cc)  

 More than 30cc 1 

 Less than 30cc 0 

INTRAVENTRICULAR HAEMORRHAGE  

 Yes 1 

 No 0 

INFRATENTORIAL ORIGIN OF ICH  

 Yes 1 

 No 0 

GCS SCORE  

 3-4 2 

 5-12 1 

 13-15 0 



32 
 

STUDY ANALYSIS 
 

Statistical Methods: Descriptive and inferential statistical analysis has been carried out 

in the present study. Results on continuous measurements are presented on Mean +/-  

SD (Min- Max) and results on categorical measurements are presented in Number 

(%). Significance is assessed at 5% level of significance. The following assumptions 

on data is made, Assumptions: 

 1.Dependent variables should be normally distributed,  

2.Samples drawn from the population should   be random, Cases of the samples should 

be independent Chi-square/ Fisher Exact test has been used to find the significance of 

study parameters on categorical scale between two or more groups, Non-parametric 

setting for Qualitative data analysis. Fisher Exact test used when cell samples are very 

small. 

 
 
 

Significant figures 
 
 
 

+ Suggestive significance (P value: 0.05<P<0.10) 
 

* Moderately significant ( P value:0.01<P <0.05) 
 

** Strongly significant (P value : P<0.01) 
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Statistical software: The Statistical software namely SPSS 22.0, and R 

environment ver.3.2.2 were used for the analysis of the data and Microsoft word 

and Excel. 
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RESULTS 
 

After recruiting the demographic details and the clinical data of the patients, the data is 

entered in Microsoft Excel. Then was analyzed using suitable statistical tests and the 

analyzed data in SPSS software, IBM Corp. Released 2013. IBM SPSS Statistics for 

Windows, Version 22.0. Armonk, NY: IBM Corp. 

Table 3: Distribution of gender among recruited study participants 
 

Gender N % 

Male 87 72% 

Female 33 28% 

Total 120 100% 

 
Out of 120 patients recruited in our study, the majority of them were males with an 

incidence of 72% (87/120) and the rest 28% were females. 

 

Graph 1: Distribution of gender 
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Male 
72% 



35 
 

Table 4: Frequency distribution of age among recruited study sample 
 

Age Group N % 

≤30 yrs 14 12% 

31-40 yrs 12 10% 

41-50 yrs 21 18% 

51-60 yrs 32 27% 

61-70 yrs 29 24% 

>70 yrs 12 10% 

Total 120 100% 

 
Age of the recruited study samples was distributed wide. Majority of them, were aged 

between 51 to 60 years with the incidence of 27%, followed by 24% of the patients 

between 61 to 70 years. Whereas 18% and 12 % of the study population was aged 

between 41 to 50 and less than 30 years respectively. 10% each of the distribution were 

aged between 31 to 40 and more than 70 years. 

 
 

Graph 2: Frequency distribution of age 
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Table 5: Distribution of frequency of age among both genders 
 

Age Group 
Male Female 

n % n % 

≤30 yrs 11 18% 2 6% 

31-40 yrs 7 10% 5 15% 

41-50 yrs 14 21% 7 21% 

51-60 yrs 21 31% 11 33% 

61-70 yrs 26 7% 4 12% 

>70 yrs 8 12% 4 12% 

Total 87 100% 33 100% 

 
We found male predominance in all age groups. 

 
 

Graph 3: Distribution of frequency of age among both genders 
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Table 6: Distribution of symptoms 
 

Symptoms/Comorbidities N % 

Vomiting 55 46% 

Headache 45 38% 

Seizures 10 8% 

LOC 33 28% 

FND 63 53% 

 
Majority of the study population were presented with focal neurological deficit with the 

incidence of 53% followed by vomiting among 46% of the overall population. Headache 

was the major compliant among 38% of the patients. 28% and 8% of the participants were 

presented with loss of consciousness and seizures respectively. 

 
 

Graph 4: Distribution of symptoms 
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29% 

 
HTN 

DM 

Both 
62% 

9% 

Table 7: Distribution of comorbid conditions. 
 

Parameter N % 

HTN 49 40.83 

DM 07 5.83 

Both 23 19.16 

 
Majority of the recruited study population were hypertensive with the prevalence of 

40.83% followed by 23 (19.16%) with both HTN and DM. Only 7 (5.83%) were 

presented with diabetes alone as the comorbid condition. 

 

 
Graph 5: Distribution of the comorbid conditions 
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Table 8: Distribution CT signs 
 

 
SIGNS AS ON CT BRAIN 

n % 

Hydrocephalus 19 16 

Midline Shift 64 67.5 

<4mm 

>4mm 

18 

56 

15.33 

46.66 

Intraventricular Extn 81 68% 

 
Based on the CT findings we observed 19 (16%) having signs of hydrocephalous, 64 

(67.5%) with midline shift among which, 18 of the with <4mm and 56 of them with 

>4mm of the midline shift. 81 (68%) of the recruited population had intraventricular 

extension. 

 

 
Graph 6: Distribution of signs on CT brain. 
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Table 9: Distribution of the GCS score 
 

GCS N % 

13-15 31 26% 

5-12 74 62% 

3-4 15 13% 

Total 120 100% 

 
 

Based on the clinical examination majority of the patients were assessed to be having 

GCS between 5 to 12 followed with frequency of 62% (74)by 26% (31) patients between 

13 to 15 and the rest 13% (15) were having the GCS between 3 to 4. 
 
 

 
Graph 7: Distribution of the GCS score 
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Table 10: Distribution of mortality among the recruited samples 
 

 
Prognosis 

 
n 

 
% 

 
Mortality 

 
55 

 
46% 

 
Survivors 

 
65 

 
54% 

 
Out of 120 recruited study samples, 55 (46%) of the study population had the worst 

prognosis hence the mortality. Whereas 65 (54%) of them responded well to the 

treatment. 

 
 

Graph 8: Distribution of the mortality 
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Table 11: Correlation between the mortality age of the samples 
 

 
Age Group 

Mortality Survivors  
χ2 

 
P-Value 

n % N % 

≤30 yrs 7 13% 7 11%  
 
 
 

 
1.258 

 
 
 
 

 
0.939 

31-40 yrs 5 9% 7 11% 

41-50 yrs 9 16% 12 18% 

51-60 yrs 17 31% 15 23% 

61-70 yrs 12 22% 17 26% 

>70 yrs 5 9% 7 11% 

Total 55 100% 65 100% 

 
Table 10 explains the correlation between age and mortality. We can observe that the 

majority of patients aged between 51 and 70 years had the worst prognosis and hence the 

higher prevalence of mortality among them. 
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Table 12: Correlation between the clinical symptoms and mortality 
 

 
Parameter 

Mortality (n=55) Survivors (n=65) 
χ2 

 
P-Value 

n % N % 

Signs of 
Raised 

ICT 

Absent 40 73% 59 91%  
6.72 

 
0.010* 

Present 15 27% 6 9% 

 
Seizures 

Absent 49 89% 61 94%  
0.882 

 
0.348 

Present 6 11% 4 6% 
 

LOC 
Absent 33 60% 54 83%  

7.958 
 

0.005* 
Present 22 40% 11 17% 

 
FND 

Absent 28 51% 29 45%  
0.473 

 
0.492 

Present 27 49% 36 55% 

*denotes significant association 
 

After analysing the mortality among the different clinical symptoms, 27% of the patients 

with signs of ICT(vomiting and headache) and 11% with the seizures did not survive. 40% 

and 49% with the LOC and FND could not survive. Of all these symptoms, the mortality 

among the patients with LOC did not survive was statistically significant. 
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Table 10: Distribution of mortality among different symptoms 
 
 

Table 13A: Frequency distribution of mortality among patients with different CT 
findings 

 

 
Parameter 

Mortality (n=55) 
Survivors 

(n=65) 
 

χ2 
 

P-Value 
n % n % 

 
Hydrocephalus 

Absent 43 78% 58 89%  
2.729 

 
0.099 

Present 12 22% 7 11% 

 
Intraventricular 

Extn 

Absent 8 15% 31 48%  
14.921 

 
<0.001* 

Present 47 85 % 34 52% 

*denotes significant association 
 

 Intraventricular extension of the ICH showed the highly significant correlation in 

predicting the mortality with the p value <0.001. Hence, the extension of ICH to these 

areas should be treated with caution in order to reduce the mortality. 

 
 

Graph 11A: Frequency distribution of mortality among patients with different CT 

findings 
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Table 13B: Frequency distribution of mortality among patients with different CT 

findings 

 Mortality 
 
N (%) 

Survivors 
 
N (%) 

P value 

Midline  shift   < 
 
4mm 

8 (10.81) 10 (13.15)  
 
0.03 

Midline  shift   > 
 
4mm 

24 (32.43) 32 (43.24) 

Total 32 (43.24) 42 (56.75) 

Significant mortality rate in midline shift >4mm. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

8 

 10   

  

 
 
 
 

Graph 11B: 
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Table 14: Distribution of tentorial bleed 
 

 N (%) P value 

Supratentorial bleed 103 (85.33) <0.001 

Infratentorial bleed 17 (14.16) 

 
 

85.33% of the study population were presented with supratentorial bleed and the rest 

14.16% were having infratentorial bleed. 

 
 

Graph 12: Distribution of tentorial bleed 
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Table 15: Distribution of mortality among the patients with tentorial bleed 
 

 
 

Parameter 

 
Mortality (n=55) 

 
Survivors (n=65) 

 
n 

 
% 

 
n 

 
% 

 

Infratentorial 
bleed 

 
Absent 

 
37 

 
67% 

 
60 

 
92% 

 
Present 

 
6 

 
10.9% 

 
11 

 
8% 

 

Supratentoraial 
bleeds 

 
Absent 

 
12 

 
32% 

 
11 

 
17% 

 
Present 

 
48 

 
87.27% 

 
60 

 
92.3% 

 
 

Out of 17 patients, 12 patients died due to infratentorial bleed and the five patients 

survived whereas among the 103 patients with supratentorial bleed, 43 were died and the 

rest 60 had survived. 

 
 

Graph 13: Distribution of mortality among the patients with tentorial bleed 
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Table 16: Correlation between the mortality and the need for mechanical ventilation 
 

 
Parameter 

Mortality 
(n=55) 

Survivors 
(n=65) 

 
χ2 

 
P-Value 

n % n % 

 
Need for Mech Vent 

Absent 39 71% 57 88%  
5.25 

 
0.022* 

Present 16 29% 8 12% 

 
Out of 24 patients who required mechanical ventilation, 16 (29%) died and 8 (12%) had 

survived. This difference was statistically significant. 71% who died were those who did 

not require mechanical ventilation. 

Table 17: Distribution of mortality among the patients with ICH and IVH 
 

 

 
Parameter 

Mortality 
(n=55) 

Survivors 
(n=65) 

 
χ2 

 
P-Value 

N % n % 

ICH >30 
cc 

No 23 42% 49 75% 13.98 
6 

 
<0.001* 

Yes 32 58% 16 25% 

 
IVH 

No 8 15% 32 49% 16.12 
7 

 
<0.001* 

Yes 47 85% 33 51% 

 
 

58% of the patients who died were having ICH >30cc and 85% with IVH could not 
survive. 

 
Table 18: Correlation between the GCS score and mortality 

 
 

GCS 
Mortality Survivors  

χ2 
 

P-Value 
n % n % 

13-15 7 13% 24 37%  
 

14.041 

 
 

0.001* 
5-12 36 65% 38 58% 

3-4 12 22% 3 5% 

Total 55 100% 65 100% 

*denotes significant association 
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65% of the patients who died were between 5 to 12 GCS score and 13% were assessed 

with GCS score between 13 to 15. 22% had GCS between 3 to 4. The mortality among 

the patients with GCS 5 to 12 was statistically significant. 

Table 19: Association between the ICH score and mortality 
 

ICH 
Score 

Mortality Survivors 
χ2 

 
P-Value 

n % n % 

Score 1 1 12% 7 87.5%  
 
 
 

48.234 

 
 
 
 

<0.001* 

Score 2 4 11% 30 88% 

Score 3 11 35% 20 64% 

Score 4 30 78.9% 8 21% 

Score 5 8 100% 0 0% 

Score 6 1 100% 0 0% 

Total 55 100% 65 100% 

 
Statistically significant association was observed between ICH Score and disease 

prognosis (P<0.001). Higher number of deaths was recorded amongst those who had ICH 

scores of 4 and above. 
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Table 20: Correlation between the different parameters and mortality rate 
 

 
Parameter 

 
Constant 

 
β 

 
SE(β) 

P- 
Value 

Odds Ratio 
(OR) 

95% CI for OR 
Lower 
Bound 

Upper 
Bound 

Signs of Raised ICT 

Absent     1$   

Present 0.389 -1.305 0.525 0.013* 0.271 0.097 0.758 
ICH Vol >30 

No     1$   

Yes 0.756 -1.449 0.397 <0.001* 0.235 0.108 0.511 
GCS 

13-15 1.232    1$   

5-12 --- -1.178 0.488 0.016* 0.308 0.118 0.802 
3-4 --- -2.618 0.775 0.001* 0.073 0.016 0.333 
ICH Score 5.201 -1.610 0.286 <0.001* 0.200 0.114 0.350 

 
Signs of raised ICT was found to be a significant factor in predicting the probability of 

survival. The presence of raised ICT signs decreases the probability of survival by 73%. 

 

ICH Vol >30cc was found to be a significant factor in predicting the probability of 

survival. If ICH Vol >30cc, it decreases the probability of survival  by 73%. 

 

GCS was found to be a significant factor in predicting the probability of mortality. 

Compared to people with GCS of 13-15, people with GCS of 5-12 had 69.2% had lesser chance of 

survival and people with GCS of 3-4 had 92.7% had lesser chance of survival.  

 

ICH score was found to be a significant factor in predicting the mortality. For every unit decrease 

in ICH score, the chances of survival increases by 80%. 
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DISCUSSION 
 

Spontaneous ICH refers to non-traumatic bleeding in the brain parenchyma. It has been 

one of the most common causes of stroke accounting for about 10 to 30%. One month 

case-fatality rate of ICH is about approximately 40% and poor long-term outcome is the 

contributing factor to worldwide morbidity and mortality. It is also associated with a 

greater burden of DALYs than ischaemic stroke. The prevalence is reported to be higher 

in developing countries. Though there has been dramatic drop in the rate of ischaemic 

stroke mortality, we can still observe the limited improvement in case fatality from ICH 

in the last few decades and most survivors are left with severe disability. Hence, we had 

conducted a study to assess the clinical profile of patients of acute intracerebral 

haemorrhage and to look for the associated ICH score with in -hospital mortality. 

Out of 120 patients recruited in our study, the majority of them were males with an 

incidence of 72% (87/120) and the rest 28% were females. Similar to our study Hegde A 

et al also had recruited 905 patients among which 638 were males and 267 females. Ojha 

P et al and Hempill JC et al also observed the higher prevalence among male patients 

but there was no statistically significant association between ICH and gender. Same as 

our findings Singh AK et al also observed 65.5% of the male patients males and gender 

being having no association with ICH. 

Majority of the patients recruited in the study were aged between 51 to 60 years with the 

incidence of 27%, followed by 24% of the patients between 61 to 70 years. Ojha P et al 

the average age of the patients were 66.9 ± 13.5 years. Mean age in the Hegde A et al 

was 58.10 ± 12.76 years. Hempill JC et al also observed the similar distribution of age 

and gender as our study. Jolink WMT et al reported that the older adults diagnosed with 

acute ICH has shown the worse prognosis compared to younger individuals including 
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death, dependency and quality of life. The mean age of patients in Singh AK et al was 

62.4±10.4 years. 

Majority of the recruited study population were hypertensive with the prevalence of 

40.83% followed by 23 (19.16%) with both HTN and DM. Only 7 (5.83%) were 

presented with diabetes alone as the comorbid condition. Same as our study Hegde A et 

al also reported that majority of their patients were presented with hypertension with the 

prevalence of 57.8%. Feldmann et al also reported that there was statistically significant 

associated between the HTN and ICH with relative risk of 3.9. Also, in Singh et al 53.4% 

of the study subjects had history of hypertension. 21.3% had diabetes and there was 

statistically significant association between the ICH mortality and the patients with 

irregular treatment for HTN/DM. Whereas in Bhatia R et and Narayan et al, the 

incidence of HTN among their study population admitted with ICH was almost 70 to 

80%. 

The above observation suggests that the patients with pre-existing HTN are at risk of 

developing ICH hence increasing the patient compliance and adherence to medication 

might help them and avoid the development of ICH. Boulouis G et al had reported that 

the aggressive blood pressure reduction has proved to be beneficial in reducing 

haematoma growth. Zeng et al had reported that hyperglycemia being associated with 

poor prognosis in patients with ICH. Contrary to this Kongwad LI et al and Bhatia R et 

al stated that thought the diabetic patients showed poor prognosis, the RBS cannot be the 

sensitive marker for analyzing the prognosis. Similar to their conclusion multivariate 

logistic regression analysis by Hegde et al did not demonstrate any association between 

blood glucose and poor outcome. 

Majority of the study population were presented with focal neurological deficit with the 

incidence of 53% followed by vomiting among 46% of the overall population. Headache 
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was the major compliant among 38% of the patients. 28% and 8% of the participants were 

presented with loss of consciousness and seizures respectively. 

Based on the CT findings we observed 19 (16%) having signs of hydrocephalous, 64 

(67.5%) with midline shift among which, 18 of the with <4mm and 56 of them with 

>4mm of the midline shift. 81 (68%) of the recruited population had intraventricular 

extension. Hegde A et al found that the most frequent site of hematoma was in basal 

ganglia in 478 patients followed by thalamus among 202 and the lobar lobar region in 

106 patients. Whereas the secondary intraventricular extension was seen in 425 (47%) 

patients on admission. Whereas Singh et al found midline shift being the commonest CT 

finding in 36.2% cases followed by hydrocephalus in 23.5% and the growth of 

haematoma in follow-up CTs of 4.8% patients. All the above radiological features were 

significantly associated with the p value <0.05. 

Based on the clinical examination majority of the patients were assessed to be having 

GCS between 5 to 12 followed with frequency of 62% (74) by 26% (31) patients between 

13 to 15 and the rest 13% (15) were having the GCS between 3 to 4. In the present study 

65% of the patients who died were between 5 to 12 GCS score and 13% were assessed 

with GCS score between 13 to 15. 22% had GCS between 3 to 4. The mortality among 

the patients with GCS 5 to 12 was statistically significant with p <0.05. Similar to our 

study Bhatia et al. and Namani et al. reported the mortality rate 72.9% and 100% 

respectively among the patients with poor GCS on admission. Also, Hegde et al 

observed 66.5% mortality among the patients with an on admission of GCS less than 8 

and there was statistically significant association with poor prognosis. GCS was found to 

be a significant factor in predicting the probability of survival. Compared to people 

with GCS of 13-15, people with GCS of 5-12 had 69.2% lesser chance of survival and 

people with GCS of 3-4 had 92.7% lesser chance of survival. ICH score was found to 
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be a significant factor in predicting the probability of survival. For every unit decrease in 

ICH score, the chances of survival increases by 80%. Similar to our findings Singh et 

al also reported higher mortality among the patients GCS <8. 

Out of 120 recruited study samples, 55 (46%) of the study population had the worst 

prognosis hence the mortality. Whereas 65 (54%) of them responded well to the 

treatment. And the elder patients showed the poor prognosis. This observation was 

consistent with Bhatia R et al. 

After analysing the mortality among the different clinical symptoms, 27% of the patients 

with signs of  raised ICT and 11% with the seizures did not survive. 40% and 49% with 

the LOC and FND could not survive. Of all these symptoms, the mortality among the 

patients with LOC did not survive was statistically significant. Even Ojha P et al also 

reported that the independent predictors of increased mortality with statistical 

significance (p<0.001) were presence of vomiting, seizures, loss of consciousness. Singh 

et al found that 31.4% of the patients admitted with headache, 28.1% having vomiting, 

convulsion in 18.2% of the patients, 54.7% with altered sensorium and 63.3% with 

weakness of limbs. 

Infratentorial and intraventricular extension of the ICH showed the highly significant 

correlation in predicting the mortality with the p value <0.001. Hence, the extension of 

ICH to these areas should be treated with caution in order to reduce the mortality. Similar 

to our observation Hegde A et al also reported higher mortality among the patients with 

intraventricular extension of ICH. 

In our study 103 (85.33%) of the study population were presented with supratentorial 

bleed and the rest 17 (14.16%) were having infratentorial bleed. Ojha P et al observed 

108 supratentorial and 12 infratentorial bleed among their study population. Bhatia R et 

al also observed 90% of their patients with supratentorial bleed. 
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Out of 17 patients, 12 patients died due to infratentorial bleed and the five patients 

survived whereas among the 103 patients with supratentorial bleed, 43 were died and the 

rest 60 had survived. Contrary to our study Ojha P et al also observed that the commonest 

radiological features associated with mortality was infratentorial lesion, presence of 

hydrocephalus and the higher midline shift with odd’s ratio of 2.6 and the other risk 

factors were intraventricular extension of hematoma and a higher baseline hematoma 

volume. Troberg E et al reported increased mortality among the patients with 

involvement of posterior limb of internal capsule and thalamus and infratentorial sites 

had either increased risks of death or major disability compared to supratentorial bleed. 

Out of 24 patients who required mechanical ventilation, 16 (29%) died and 8 (12%) had 

survived. This difference was statistically significant. 71% who died were those who did 

not require mechanical ventilation. 

In our study, 58% of the patients who died were having ICH >30cc and 85% with IVH 

could not survive. ICH Volume of >30cc was found to be a significant factor in predicting 

the probability of survival. If ICH Volume >30cc, it decreases the chances of survival by 

73%. We observed higher mortality among the patients with ICH score 4 and above. 

Even in Ojha and Hegde A et al also the patients with ICH volume >30 had poor 

prognosis. Mean   clot   volume in the   mortality   group was   32.45 ± 24.39 ml   and 

17.55 ± 15.59 ml among survivors in Hegde A et al. Similar to the present study Ojha P 

et al also observed that the higher ICH score and ventilator requirement. Davis SM et al 

has mentioned that each mL increase in the baseline clot volume has been associated with 

a 1% increased risk of mortality and also reported that each 10% increase in hematoma 

volume increases the risk of mortality by 5%. Delcourt C et al in their trial had observed 

clinically significant hematoma occurring in about 1/4 of ICH patients with the 

significant p value of <0.01. The expansion of volume in individuals was not clear. 
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Whereas Hegde A et al explained that probable reasons for expansion could be younger 

age and intensive blood pressure. Hence the measures to reduce the reduction in BP might 

help the reduction in expansion of ICH volume hence the reduction in mortality. Also, 

they found that the patients with supratentorial clots, lobar hematomas had the better 

prognosis. Contrary to the present study in Singh et al mean volume of haematoma 

formed among their patients was 24.9±18.8 ml, still they observed 31.9% of the three 

months mortality in their clinical trial. 

Signs of raised ICT was found to be a significant factor in predicting the probability of 

survival. The presence of raised ICT signs decreases the probability of survival by 73%. 

Based on the above discussion we can analyze that following up the patients for another 

6 months or one year could have given us better association between the mortality rate 

and the different parameters. 



58  

CONCLUSION 
 

 Based on our observations, the frequency of ICH was higher among patients aged 
 

>50 years and there was male predominance. 
 

 Patients with known case of hypertension were presented with ICH more than 

others. 

 Focal neurological deficit was the commonest symptoms followed by vomiting. 
 

 Prevalence of supratentorial bleed was comparatively higher than infratentorial 

bleed. 

 Ob analysing the mortality of ICH patients we found that gender, size of the ICH, 

GCS score <8, ICH score more than four, patients who required more amount of 

oxygen and those who spent required more duration on ventilator and ICH size 

>30 cc were the independent risk factors associated with higher mortality rate. 
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SUMMARY 
 

ICH has been one of the leading causes of morbidity and mortalities in developing 

countries. It could either be traumatic or non-traumatic. Non traumatic or the spontaneous 

bleedings could be either due to primary causes in the blood vessels abnormalities or 

other bleeding disorders whereas the secondary causes might be the comorbid conditions 

especially uncontrolled hypertensions. 

The clinical prognosis of ICH depends on several independent parameters. Hence we 

conducted a study by recruiting all the patients above 18 years diagnosed with ICH. The 

demographic details, the detailed history of the symptoms, medical and drug history were 

noted. ICH CGS scores at the time of admission were assed. CT brain to analyse the 

extension of haematoma was done. All the parameters were assessed and the prognosis 

of each patient was followed up till the patient got discharged. 

We observed that the prevalence of ICH was comparatively higher among the patients 

aged >50 years with male predominance. Patients with history of hypertension were 

presented with higher prevalence of ICH. Of all the ICH patients, focal neurological 

deficit was the commonest symptoms followed by vomiting. Prevalence of supratentorial 

bleed was comparatively higher than infratentorial bleed and the prevalence of mortality 

was significantly higher in the patients with supratentorial bleed than other sites. The 

independent risk factors of associated mortality of ICH patients were age, size of the ICH, 

GCS score <8, ICH score more than four, patients who required more amount of oxygen 

and those who spent required more duration on ventilator and ICH size >30 cc were the 

independent risk factors associated with higher mortality rate. 
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PROFORMA 
 

CLINICAL PROFILE OF PATIENTS OF ACUTE INTRACEREBRAL HAEMORRHAGE AND 
ASSOCIATION OF INTRACEREBRAL HAEMORRHAGE SCORE IN RELATION WITH IN- 
HOSPITAL MORTALITY 

DATE: SERIAL NO: 
PATIENT DETAILS: 

NAME: AGE: 
OP NO: IP NO: SEX: M /  F 
Address Patient Phone no. 

DIAGNOSIS: 

HISTORY: 

 Risk factors Yes No  
 Diabetes mellitus   

 Hypertension   

 Smoking   

 Alcohol consumption   

 Tobacco consumption   

 Poor treatment compliance   

 
 
 
 
 
 

ON EXAMINATION 
Pallor, Icterus, Cyanosis, Clubbing, lymphadenopathy, edema 

PR:   

Clinical features Yes No 
Vomiting   

Headache   

Seizures   

Loss of consciousness   

Focal neurological deficit   

GCS(<=8)   
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BP:   

RR  

SPO2  

SYSTEM EXAMINATION: 

CENTRAL NERVOUS SYSTEM Higher mental functions: 
1.Sensorium 
2. Speech 
3.Memory 
Motor system: 
1.Power 
2.Tone 
3.Reflexes 
Cerebellar functions: 
1.Nystagmus 
2.Rhomberg’s sign 
3. Dysdidekokinesia 

OTHER SYSTEMS  

 
 
 
 
 

RELEVANT INVESTIGATIONS: 
CT SCAN 

 

 Imaging features Yes No  
Infratentorial location   

Hydrocephalous   

Midline shift   

Intraventricular extension   

ICH volume(>30cc)   

OTHER INVESTIGATIONS  

 ECG   

2D ECHO   

CAROTID AND VERTEBRAL ARTERY DOPPLER   
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ICH scoring1 

After getting an informed written consent from each patient enrolled in the study, 
the scoring will be calculated based on the parameters of the scoring system. 

 AGE   
  Less than 80 years 1 
  More than 80 years 0 
 ICH VOLUME (cc)  

  More than 30cc 1 
  Less than 30cc 0 
 INTRAVENTRICULAR HAEMORRHAGE  

  Yes 1 
  No 0 
 INFRATENTORIAL ORIGIN OF ICH  

  Yes 1 
  No 0 
 GCS SCORE  

  3-4 2 
  5-12 1 
  13-15 0 
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INFORMED CONSENT FORM 
Investigator 

 
DR. JANAKY MAHESH 

DEPARTMENT OF GENERAL 
MEDICINE, 
SDM COLLEGE OF MEDICAL 
SCIENCES AND HOSPITAL, 
SATTUR 
DHARWAD 

Guide 
 

DR KIRAN AITHAL 
PROFESSOR AND HOD, 
DEPARTMENT OF GENERAL MEDICINE SDM 
COLLEGE OF MEDICAL SCIENCES AND 
HOSPITAL, SATTUR 
DHARWAD 

 
Title of the study: 
CLINICAL PROFILE OF PATIENTS OF ACUTE INTRACEREBRAL HAEMORRHAGE AND 
ASSOCIATION OF INTRACEREBRAL HAEMORRHAGE SCORE IN RELATION WITH IN- 
HOSPITAL MORTALITY 

 
Undertaking by the investigator: 

Your consent to participate in the above study is sought. This study involves non contrast 
CT Brain mainly and other routine and relevant hematological and biochemical 
investigations. This test is a part of your routine care during hospital stay and does not 
involve any additional risk. The information you give us will remain confidential and will 
be discussed with the supervisor of this study. However, if we think any information 
needs to be shared with your clinical team in order to benefit your treatment and in 
case there is risk to you, this will be shared with them after informing you. The data will 
not identify you in any way. You have the right to refuse consent or withdraw from the 
study at any point without giving any reason. In such an event, you will still receive best 
possible treatment, without any prejudice. If you have any doubts about the study, 
please feel free to clarify the same. 

 
 

Consent 
I have been informed about the procedures of the study in my own language. I 
understand that that when enrolled in the study, I will be talked to, examined physically 
and will undergo tests like Non contrast CT brain and other routine hematological and 
biochemical investigations. I understand that the blood tests are a part of routine care 
involved in my treatment and do not subject me to any additional risk. I have 
understood that I have the right to refuse my consent or withdraw it any time during 
the study without adversely affecting my / my ward’s treatment. I am aware need for 
Non contrast CT.I have been provided ample time to ask questions and I have been 
clarified to my satisfaction. I am also aware that by subjecting to this study, I will have 
to give more time for assessments by the doctor and that these assessments do not 
interfere with the benefits. I have been explained the contents of the informed consent 
in a language understandable to me and I am signing this document on my own. I, 
…………………………….. the undersigned, give my consent to be a participant of this study. 

NAME AND SIGNATURE: NAME AND SIGNATURE: 
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PATIENT: INVESTIGATOR: 
DATE: DATE: 

 
 
 
 

Relative’s consent (in the event the patient cannot comprehend and consent) 
 

TITLE OF THE STUDY: CLINICAL PROFILE OF PATIENTS OF ACUTE INTRACEREBRAL 
HAEMORRHAGE AND ASSOCIATION OF INTRACEREBRAL HAEMORRHAGE SCORE IN 
RELATION WITH IN-HOSPITAL MORTALITY 

 
 

I (Name) …………………………..………… (Relative) of (Patient) ..……………………. have been 
informed about the procedures of the study. I have understood that I have the right to 
refuse the consent or withdraw it any time during the study without adversely affecting 
my ward’s treatment. I have been provided ample time to ask questions and I have 
been clarified to my satisfaction I, ................................. the undersigned, give my consent 
to be a participant of this study. 

SIGNATURE/ THUMB IMPRESSION: 

 
NAME OF RELATIVE: 

 
 

ADDRESS & PHONE: 
 
 

SIGNATURE OF THE DOCTOR:  PLACE: 

NAME: DATE: 

 
DESIGNATION: 
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ಒ   ◌ೆಪತ  
ಅಭ   ಯಕ ಮಸ◌ಂ ◌ೆ  : 

  ◌ಾ◌ಂಕ : 

 ◌ೕ   ◌ೆ : 
 

ನನ  ಸ ◌ಂತ  ◌ಾ ◌ೆ ಯ  ನ ಅಧ ಯನ ದ ಪ    ಗಳ ಬ ◌ೆ  ನನ ◌ೆ   ಸ ◌ಾ  ◌ೆ.  

◌ಾನ◌ು ಈ  ಅಧ ಯನದ    ◌ೆ◌ೕ  ◌ೆ◌ೂ◌ಂ ◌ಾಗ,  ◌ಾನ◌ು ◌ೆ◌ೖ ಕ ◌ಾ  ಪ ◌ೕ ಸಲ 

ಡ◌ು ◌ೆ ◌ೕ ◌ೆ ಮತ◌ು  ಈ  ಅಧ ಯನದ 

ಅವ ಯ    ದ◌ು ನ  ◌ಾ ◌ಾ ◌ಂಟ    ◌ೕ  ಪ ◌ೕ ◌ೆ ಮತ◌ು  ಇತ ◌ೆ  ತ  ಕ ಮ  ◌ೆಮ ◌ೆ◌ೂ ◌ಾ ಕ 
◌ಾ ಗ◌ು 

 ◌ೕವ ◌ಾ ◌ಾಯ ಕ ಪ ◌ೕ ◌ೆಗಳ  ನ ◌ೆಯ  ◌ೆ ಎ◌ಂದ◌ು  ◌ಾನ◌ು ಅಥ   ◌ಾ  ◌ೆ◌ೂ◌ಂ  

◌ೆ ◌ೕ ◌ೆ. ರಕ ಪ ◌ೕ ◌ೆಗಳ ನನ    ◌ೆ ಯ   ಒಳ ◌ೆ◌ೂ◌ಂ ರ◌ುವ  ನ ತ ದ ಆ ◌ೆ◌ೖ ◌ೆಯ 

ಒ◌ಂದ◌ು  ◌ಾಗ ◌ಾ  ◌ೆ ಮತ◌ು   ◌ಾವ  ◌ೆ◌ೕ 

 ◌ೆಚ◌ು ವ  ಅ ◌ಾಯ ◌ೆ  ಒಳಪ ಸ◌ುವ  ಲ  ಎ◌ಂದ◌ು  ◌ಾನ◌ು ಅಥ   ◌ಾ  ◌ೆ◌ೂ◌ಂ  ◌ೆ ◌ೕ ◌ೆ. ನನ  ಒ   
◌ೆಯನ◌ು  

 ರಸ  ಸ◌ುವ ಅಥ ◌ಾ ನನ  / ನನ  ಸ◌ಂಬ◌ಂ     ◌ೆ  ◌ೆ ಪ  ಕ◌ೂಲ ಪ  ◌ಾಮ  ◌ೕರ ದರ◌ೂ  ◌ಾವ  
◌ೆ◌ೕ 

ಸಮಯದ   ಅದನ◌ು   ◌ಂ ◌ೆ ◌ೆದ◌ು ◌ೆ◌ೂಳ  ವ ಹ   ◌ೆಎ◌ಂದ◌ು  ◌ಾನ◌ು   ದ◌ು ◌ೆ◌ೂ◌ಂ  ◌ೆ ◌ೕ ◌ೆ. ನನ 
◌ೆ 

 ◌ಾ ◌ಾ ◌ಂಟ    ◌ೕ  ಪ ◌ೕ ◌ೆ ಅಗತ  ◌ೆಯ ಅ   ◌ೆ. ನನ ◌ೆ ಪ  ◌ೆ ಗಳನ◌ು   ◌ೆ◌ೕಳಲ◌ು  ◌ಾಕಷ◌ು  
ಸಮಯ 

 ◌ೕಡ ◌ಾ  ◌ೆ ಮತ◌ು  ನನ  ತ◌ೃ   ◌ೆ ಸ ಷ ಪ ಸ ◌ಾ  ◌ೆ. ಈ ಅಧ ಯನದ   ಸ◌ಂಗ   ದ ನನ  

 ◌ಾ  ಯನ◌ು  ಮತ◌ು   ◌ೆ◌ೖದ  ◌ೕಯ ವರ ಗಳನ◌ು  ಅಗತ  ◌ೆ  ದ ◌ೆ ಪ  ◌ೕ ಸಬಹ◌ುದ◌ು ಎ◌ಂದ◌ು 

  ಸ ◌ಾ  ◌ೆ.  ◌ೆ◌ೂ◌ೕ ಯ ಗ◌ುರ◌ುತ◌ು ಅಥ ◌ಾ  ◌ಾ  ಯನ◌ು  ಅಧ ಯನ ◌ೆ  ಸ◌ಂಬ◌ಂ ಸದ ಇತರ  
◌ೆ 

  ಯದ◌ಂ ◌ೆ ಅಧ ಯನ  ◌ಾಡ ◌ಾಗ◌ುತ  ◌ೆ ಎ◌ಂದ◌ು ಖ ತಪ   ◌ಾ  ◌ೆ. 

ಈ ಅಧ ಯನದ ಉ ◌ೆ ◌ೕಶ, ಅದರ ◌ಾಭಗಳ ,   ◌ೕ ತ ಅವ   ◌ಾಗ◌ೂ ಇತ ◌ೆ ಸ◌ಂಬ◌ಂ ತ  ◌ಾ  
ಯನ◌ು  

    ◌ೆ◌ೂಡ ◌ಾ  ◌ೆ.  ◌ಾಗ◌ೂಇದರ  ನನ  ◌ಾಗವ ಸ◌ು  ◌ೆಸ ಯ◌ಂ ◌ೆ ◌ೕ ತಎ◌ಂದ◌ುಖ ತಪ ಸ◌ು ◌ೆ 
◌ೕ ◌ೆ. 

 ◌ಾ , ............................. ಅಂ ◌ೕಕ ದ, ಈ 

ಸಮ  ಯ ◌ಾಗವ ಸ◌ುವವ ◌ಾ ನನ ಒ   ◌ೆಯನ◌ು  ◌ೕ ರ◌ು ◌ೆ ◌ೕ ◌ೆ. 

 
 ◌ಾಗವ ವರಸ : ◌ಾ ◌ಾರರಸ : 
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 ◌ೆಸರ◌ು:  ◌ೆಸರ◌ು: 

 
  ◌ಾಸಮತ◌ು  ◌ೕನ ◌ಂ ◌ೆ : 

 
ಸ◌ಂಬ◌ಂ ಕರ ಒ   ◌ೆ ( ◌ೆ◌ೂ◌ೕ  ◌ೆ ಗ  ಸಲ◌ು ಮತ◌ು  ಸಮ  ಸಲ◌ು  ◌ಾಧ  
ಲ ದ ಸ◌ಂದಭ ದ  ) 

 ◌ಾ  ( ◌ೆಸ ) .............................. .. ............ (  ) ( ◌ೆ◌ೂ◌ೕ ಯ) .. ......................... 

ಅಧ ಯನದ   ◌ಾಯ     ◌ಾನಗಳ  ಬ ◌ೆ     ಸ ◌ಾ  ◌ೆ.ನನ    ◌ಾಡ       ◌ೆ  ◌ೆ  ಪ  ಕ◌ೂಲ  ಪ  
◌ಾಮ 
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 ◌ೕರ ದ  ಸಹ ಈ ಸಮ ಯ     ◌ಾಕ ವ ಅಥ ◌ಾ   ◌ಾವ ◌ೆ◌ೕ ಸಮಯದ   ಅದ   

 ◌ಂ ◌ೆ ◌ೆದ◌ು ◌ೆ◌ೂಳ  ವ   ಹ   ◌ೆ   ಎ◌ಂದ◌ು    ◌ಾನ◌ು     ದ◌ು ◌ೆ◌ೂ◌ಂ  ◌ೆ ◌ೕ ◌ೆ.   ಪ  ◌ೆ 

ಗಳನ◌ು     ◌ೆ◌ೕಳಲ◌ು    ◌ಾಕಷ◌ು ಸಮಯವನ◌ು  ನನ ◌ೆ ಒದ ಸ ◌ಾ  ◌ೆ ಮತ◌ು 

 ನನ  ತ◌ೃ   ◌ಾ   ◌ಾನ◌ು ಸ ಷ ಪ   ◌ೆ ◌ೕ ◌ೆ, 

..................................   ಅ◌ಂ ◌ೕಕ  ದ,   ಈ   ಅಧ ಯನದ    ◌ಾ ◌ೆ◌ೂ ಳ  ವವ   ಎ◌ಂದ◌ು   ನನ ಒ      

◌ೆ    ◌ೕ . ಸ  / ಥ◌ಂ ಇ◌ಂ ◌ೆ 

ಷ : 

ಸ◌ಂಬ◌ಂ  ◌ೆಸರ◌ು: 

  ◌ಾಸ&    ◌ೕ  

 
 ◌ೆ◌ೖದ ರಸ :ಸ ಳ: 

 ◌ೆಸರ◌ು: 

  ◌ಾಸ&    ◌ೕ     ◌ಾ◌ಂಕ: 
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Key to master chart 

 
Age: 18-89 years. 
 
Sex: M-male 
        F-female 
 
Diagnosis: Intracerebral haemorrhage- Location of  bleed: 
1) Gangliocapsular bleed 
2) Thalamic bleed 
3) Cerebellar bleed 
4) Pontine bleeds 
5)  Frontal lobe bleeds 
6) Temporo-parietal bleed 
7) Fronto temporo parietal bleed 
8) Parietal bleeds 
9) Temporal bleeds. 
 
Symptoms and signs: 
1)Vomiting- Y-Yes 
                      N-No 
2) Headache-Y-Yes 
                       N-No 
3)Seizures-Y-Yes 
                  N-No 
4)LOC(Loss of consciousness)Y-Yes 
                                                  N-No 
5)FND(Focal neurological deficits)Y-Yes 
                                                         N-No 
6)GCS(Glasgow Coma Score)<=8:Y-Yes 
                                                        N-No 
 
Co-morbidities: 
1)DM(Diabetes mellitus)-Y-Yes 
                                           N-No 
2)HTN(Hypertension)-Y-Yes 
                                      N-No 
Habits: 
1)Smoking-Y-Yes 
                    N-No 
2)Alcohol-Y-Yes 
                   N-No 
3)Tobacco chewing-Y-Yes 
                                N-No 
 



82  

 
 
Poor treatment compliance: Y-Yes 
                                             N-No 
 
 
Examination findings: 
 
Pallor/Icterus/Cyanosis/Clubbing/Lymphadenopathy/edema(P/I/C/C/L/E):Y-Yes 
                                                                                                                       N-No 
PR(Pulse rate) 
BP(Blood pressure) 
SpO2: oxygen saturation 
RR(Respiratory rate) 
Sensorium :  
1)Conscious,oriented 
2)Irritable 
3)Drowsy, arousable 
4)Comatose 
 
Need for mechanical ventilator: Y-Yes 
                                                    N-No 
 
Cerebellar signs: Y-Yes 
                            N-No 
 
Signs of raised ICT(Intracranial tension):Y-Yes 
                                                                   N-No 
Signs on CT Scan: 
1) Infratentorial bleed-Y-Yes 
                                     N-No(if no , it is a supratentorial bleed) 
2) Hydrocephalous-Y-Yes 
                                N-No 
 3)Midline shift:<=4mm:Y-Yes,N-No 
                            >4mm:Y-yes,N-No 
4)Intraventricular extention:Y-Yes,N-No 
 
Components of ICH score: 
1)GCS(Glasgow coma scale):3-4(2),5-12(1),13-15(0)  
2)ICH volume:<=30cc:0,>30cc:1 
3)Presence of IVH(Intraventricular haemorrhage):Y(1),N(0) 
4)Infratentorial origin:N(0),Y(1) 
5)Age:<=80 years(1),>80 years(0) 
 
ICH Score: 1/6-6/6. 
In-hospital mortality: Expressed as a percentage 
Prognosis: D(Dead),A(Alive) 
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