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INTRODUCTION 

 

Intracerebral Hemorrhage is a serious disease with high mortality and 

morbidity. Intracerebral hemorrhage (ICH) ranks second among pathologies 

underlying stroke.41 (The Incidence is 10-40 per year per lakh population.1 ICH 

constitutes about  

15 % of the total number of strokes. A considerable number of ICH is 

misdiagnosed as brain infracts42  resulting in an underestimation of the 

incidence of ICH in any community. Now more than half of the acute stroke 

patients are investigated within 3 days resulting in identification of more 

hemorrhagic strokes. 

 Arterial hypertension is reported as the main cause of ICH – 57% in 

metaanalysis.43  The frequency varies considerably. Neurosurgical case series 

show more hematomas from aneurysms and arteriovenous malformations 

(AVM) than from hypertension.25 More anticoagulant bleeds will be observed 

where anticoagulant therapy is widely used. Charcot and Bouchard (1868)12 

described miliary aneurysms, which is the pathological substrate of many of 

these hemorrhages. The underlying pathology is lipohyalinosis and fibrinoid 

necrosis.14  

 The outcome of this common and distinct entity of Hypertensive ICH is 

determined mainly by severity of bleeding.44 Previous multivariate studies 
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principally investigated short term outcome – 30 day mortality45  after ICH and 

showed that age, level of consciousness, volume of hematoma and presence of 

intraventricular blood are independent predictors of recovery.4  It is not clear 

whether alcohol consumption, smoking, use of  NSAIDs or clinical parameters 

like level of blood pressure, target organ damages like hypertensive changes in 

optic fundus and left  ventricular hypertrophy would influence the outcome. 

These factors might also impair the outcome by making patients prone to severe 

initial bleeding, to enlargement by hematoma or to cerebral ischemia. Further, 

prognostic significance of signs of tentorial herniation, midline shift and 

interference of the hematoma with the CSF circulation has to be evaluated. The 

impact of surgical evacuation of hematoma on the prognosis, selection criteria 

and timing of evacuation has to be assessed.32 
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AIM OF THE 

STUDY 

 

 

 

 To study the prognostic factors of hypertensive 

 intracerebral hemorrhage. 
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Epidemiology: 

 

 Hypertensive ICH is a distinct clinical entity with a prevalence of 10-30 

per lakh population.1  Primary intracerebral haemorrhage occurs more 

frequently in men than women,2 particularly those older than 55 years of age,3 

and in certain populations as blacks and Japanese.4  Hypertension is the single 

most important risk factor in middle aged and elderly person.5,6  The increased  

risk of intracerebral haemorrhage is substantially greater among those who have 

ceased their antihypertensive medication, are relatively young or are current 

smokers.5 

            This is the mundane but often devastating "spontaneous" brain 

hemorrhage.  More cases are diagnosed now with increasing use of CT and MRI 

scans. With improved antihypertensive treatment, the peak age of occurrence is 

increasing from 60-70 years to 71-75 year. Spontaneous intracranial  

hemorrhage comprises 10-20% of  stroke  occurrences.7 Intracerebral 

haemorrhage is associated with higher mortality rate with only 38% of affected 

persons surviving in the first year.6 

  Ruptured saccular aneurysm and vascular malformation, and 

hemorrhage associated with the use of anticoagulants or thrombolytic agents , 

cerebrovascular amyloidosis and acquired or congenital bleeding disorders are 

the other causes of intracerebral hemorrhage.8,9  Nevertheless, the hypertensive 
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cerebral hemorrhage serves as a model for understanding and managing other 

cerebral hemorrhages. 

Sites:- 

 Most of hypertensive ICH originate in putamen and spread to external 

capsule. In some, these expand further to reach, by dissecting white matter, the 

temporal, frontal, parietal or occipital  lobes. So also from CT evidence, most 

are putaminal hemorrhages. Other sites of predilection are thalamus, pons and 

cerebellum.10  Ventricular perforation in thalamic hemorrhage is as frequent as 

in basal ganglia hemorrhages. 

 

 Bleeding arteries in basal ganglia, thalamic, pontine and cerebellar 

hypertensive ICH  respectively are striatal branches of middle cerebral, thalamic 

branches of posterior cerebral, pontine branches of basilar and those branches of 

superior cerebellar artery which supply the dentate nucleus and the deep white 

matter of the cerebellum. 

 

Pathology:- 

 

 The pathologic picture of primary ICH typically consists of a large 

confluent area of blood that clots and then weeks later begins slowly to be 

phagocytised. After several months the only residuum may be a small collapsed 
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cavity lined by hemosiderin containing macrophages. Although hemorrhage 

may destroy brain tissue locally, histological examination suggests that 

displacement of normal brain tissue and dissection along fibre tracts account for 

much of the pathology. CT of  hematoma  shows ring enhancement surrounding 

the hematoma following infusion of contrast material, a process reaching a 

maximum in a few weeks after the stroke, lasts for varying periods. The 

corresponding pathological finding is granulation tissue where capillaries grow 

from periphery to the centre. 

 

Pathogenesis: 

Cerebral bleeding may be attributed to acute hypertension or rupture of 

arteries damaged by chronic hypertension.11  The bleeding is believed to result 

from rupture of microaneurysms in small intracerebral arteries (50-150 mcm in 

diameter).12   The pathology of microaneurysms includes replacement of normal 

lining endothelium media and elastic tissue with fibrous tissue and fat. Similar 

changes can lead to necrotic vascular degeneration which along with 

microaneurysms predispose to hemorrhage. Microaneurysms were found in 

85% of hypertensive ICH and 46%  hypertensive brains and only 7% of 

normotensive brains .13  Hypertensive ICH most likely resulted from rupture of 

one or two lipohyalinistic arteries followed by secondary arterial rupture at 

periphery of the enlarging hematoma in an avalanche fashion.14 
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Pathophysiology:- 

The great majority of hematomas result from rupture of an artery or 

arteriole and therefore the pressure within the hematoma is initially identical to 

arterial blood pressure. The increase in pressure causes compression of the 

surrounding brain parenchyma with resulting  ischemia. Around any hematoma 

there is an area of complete ischemia surrounded by an area of oligemia which 

is analogous to the penumbra of occlusive stroke. Experimental evidence show 

that area of ischemia is much larger than the hematoma itself. Apart from 

mechanical compression of surrounding microcirculation, vasospastic properties 

of blood probably plays a role.15  It has also become clear that rebleeding is 

associated with a worse prognosis. The damage which may occur around or 

hematoma may therefore be focal (due to ischemia) or global (due to  decreased 

cerebral perfusion pressure (CPP)  which occur due to rising intra cranial 

pressure (ICP).14  CPP may also fall from the ill advised treatment of reactive 

hypertension, particularly if it is due to a Cushing’s response. 

 

 After the initial ischemic episode, marginal zone around the hematoma 

may become edematous and this may further elevate intracranial pressure (ICP). 

Initial factors responsible for edema include the release of arachidonic acid and 

free radicals. A large edema which surrounds these lesions. Different agents 

may exert their effects at different times. Kase et al (1991)27 add immune 
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component to the pathogenesis of this edema. Excitatory aminacids (glutamate) 

increased. Kinins and leukotrienes may cause further extension of edema. 

Ultimately neuronal death will be the result of an influx of calcium. It is the 

treatment of this cascade of events in marginal zone which is most likely to 

result in clinical benefit and many agents were tried. Calcium antagonists, 

NMDA receptor blockers- competitive and non-competitive, superoxide 

dismutase, steroids and even immunosuppressive agents. Their value in 

treatment of patients remain speculative. 

 

Clinical Features:- 

 

 Large ICH usually produce catastrophic acute symptoms. Onset is often 

associated with physical or emotional activity; onset during sleep is rare. 

Common early features include alterations in consciousness,16,17  headache,16 

nausea and vomiting.17 Unconsciousness, head-ache, vomiting, neck stiffness 

and seizure18 occur more with ICH than brain infarcts and history of transient 

ischemic attacks. TIA is more with infarct now less severe dysfunction 

clinically indistinguishable from ischemic stroke is also found out to be caused 

by ICH by CT scan and MRI. Clinical evolution over hours can also occur and 

usually is attributed to secondary brain swelling. 
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Acute reactive hypertension, far exceeding the patient's chronic hypertensive 

level, is a feature that, in the context of a stroke, suggests hemorrhage; it is seen 

particularly with moderate and large clots situated in deep regions. 

 

 

 

Headache 

 

Among 289 patients with ICH studied at one Portuguese hospital, 165 

patients (57%) had a headache near the onset of their ICHs. Headache was most 

common in patients with lobar and cerebellar hematomas, locations near the 

meningeal surface. Headache was common in patients with meningeal signs. 

Patients with small, deep hematomas often never develop headache during 

their course of illness In many patients, headache 

occurs as the hematoma enlarges and is accompanied by vomiting and 

decreased alertness. 

 

Decreased Level of Consciousness 

 

Loss of consciousness usually follows only large ICH and those  in the 

brainstem. In the Stroke Data Bank patients with ICH, decreased level 

of consciousness had the worst adverse prognosis. It is an important 
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prognostic sign in nearly all series of ICH patients. Decreased level of 

consciousness is more commonly seen when a large haematoma develops and 

intracranial pressure rises. This directly compresses or distorts the thalamic and 

brain stem reticular activating system.19 In the Stroke Data Bank,nearly 

all patients with ICH who had severely reduced levels of consciousness died. 

When early reduction of consciousness occurs, however, it has a grave  

prognosis.  

 

Vomiting 

 

Vomiting is usually caused in ICH  by  raised ICP or local distortion of 

the fourth ventricle.18 Usually in the posterior circulation, vomiting usually 

reflects dysfunction of the vestibular nuclei ( vomiting center) , in the floor of 

the fourth ventricle. It occurs in approximately one third of patients with occult 

posterior circulation lesions. It occurs in more than one half of patients with 

posterior circulation ICH’s. Those with cerebellar ICH  almost always vomit 

early . 

 

Seizures 

Seizures, usually focal, occur in the initial few days in only 10 percent of 

cases of supratentorial ICH, rarely at the time of the seizure and more 
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commonly later, months or years after the ICH. Reported frequency of seizures 

is 10 to 15%, usually associated with haemorrhage in the cerebral hemisphere.18 

In the selected population of patients with cerebral ICH who were continuously 

monitored by electroencephalography in an intensive care unit, the frequency 

may be higher, up to one-third of which are purely electrographic 

seizures. Seizures are not that common during the acute  stroke, but are  more 

frequent in ICH than other stroke types, except embolic strokes.  

        Among three series of patients with spontaneous nontraumatic ICH, 12.5% 

(27),  15.4% (28) and 17% {29) of patients had seizures during their early 

course. Lobar hemorrhages and putaminal hemorrhages that undercut the 

cerebral cortex are more epileptogenic. Electrographic seizure discharges are 

often found by continuous EEG monitoring in patients with subcortical, large, 

and expanding hemorrhages. 

 

Other Symptoms and Signs 

 

Neck stiffness is uncommon in putaminal hemorrhage, but is often found 

in patients with caudate, thalamic, and cerebellar hemorrhages. Fever is often 

related to infectious complications, such as pulmonary and urinary tract 

infections. 
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Nuchal rigidity is uncommon. If there is neck stiffness, it usually 

disappears as coma deepens. This can be true even when the CSF is 

hemorrhagic; thus the belief  that hemorrhage into the ventricles always causes 

coma is  incorrect. 

The fundi often show hypertensive retinopathy changes. Rarely, Roth 

spots or fresh subhyaloid hemorrhages occur; the latter are  more common with 

ruptured aneurysm, arteriovenous malformation, or severe head injury. 

Therefore, headache, acute blood pressure rise and vomiting with a focal 

neurologic deficit are the main features which help to distinguish ICH from 

ischemic stroke. 

Small ICH  in "silent" areas of the brain may escape clinical detection. 

ICH  that complicate the use of anticoagulants, like those from some vascular 

malformations, may occur slowly. Usually there are no prodromal symptoms. In 

the majority of cases, the ICH has its onset while the patient is up and active. 

Basal Ganglia Haemorrhage:- 

 

 Presents with lethargy and coma in minutes to hours of onset and 

contralateral hemiplegia , hemianopia and gaze palsy. 

Headache is common but not always. With large ICH, patients fall almost 

immediately into a stupor stage with hemiplegia and deteriorates. Usually there 
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is headache or some other abnormal  sensation. Within a few minutes or less 

facial palsy occurs,dysarthia or aphasia develops, hemiplegia and  gaze palsy 

develops. 

With hemorrhages confined to the anterior segment of the putamen, the 

hemiplegia and hyperreflexia tend to be less severe and to clear more rapidly.11 

With small posterior lesions of the putamen, mild hemiparesis , associated with 

sensory loss, hemianopia, impaired visual pursuit to the opposite side, 

Wernicke-type aphasia ( dominant side lesions), and anosognosia ( non 

dominant side). 

 

Thalamic Haemorrhage: 

 

Thalamic ICH occurs in  10-15% of the cases of ICH.27  It is more abrupt 

than that of putaminal ICH, and slowly progressive and is less common. The 

hemianaesthesia may be more marked than hemiplegia.  

 

Thalamic hemorrhage, due to its extension into high midbrain, may  

cause  ocular disturbances—pseudoabducens palsies, vertical and lateral gaze 

palsies , inequality of pupils with absence of light reaction, skew deviation with 

the eye ipsilateral to the hemorrhage assuming a higher position than the 
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contralateral eye, ipsilateral  Horner syndrome, retraction nystagmus, and upper 

eyelids retraction . The prognosis in thalamic ICH relates to bleed size. Another 

sign of grave prognosis in thalamic hemorrhage is the presence of 

hydrocephalus, a complication occurring  as a result of obstruction of 

aqueductus  by an intraventricular clot. 

 

Pontine Haemorrhage: 

 

Pontine ICH occurs approximately 5% of the cases.27 It is usually 

associated with deep coma within a few minutes; followed by paralysis with 

extensor plantars, decerebrate rigidity, and pinpoint pupils that react to light. 

Doll’s  eye movements or caloric testing, are impaired.  In a series of 60 

patients with pontine hemorrhage reviewed by Nakajima,30  19 survived (8 of 

whom had remained alert).  

  

Cerebellar Haemorrhage: 

 

 Consciousness is usually preserved early as ICH spares the brain stem. 

With progression and brainstem compression, gaze palsy and contralateral 

hemiplegia is seen. Deterioration can occur with direct extension into or 

compression of the brainstem or herniation of cerebellar tissue down through 
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foramen magnum or up through the tentorium or with obstruction to the CSF 

flow.   

Clinically the triad of limb ataxia, horizontal gaze palsy, and peripheral 

facial nerve palsy, all ipsilateral to the bleed.  In the early phase other cerebellar 

signs are minimal ,only few has nystagmus or limb ataxia.   There is a 

tendency for sudden deterioration to coma and death after a period of  stability. 

This unpredictable course has stimulated a search for early clinical or CT signs 

that may distinguish patients with good outcome from this category. 

 

Lobar Hemorrhage:- 

 

Lobar hemorrhage is next to putaminal hemorrhage in frequency- 

approximately 25% of the cases.27   Nonhypertensive causes, including AVMs, 

sympathomimetic agents (in young ), and cerebral amyloid angiopathy (in 

elderly ) are other causes. The mortality rate in lobar ICH is lower than in 

hematomas in other sites. In a consecutive series of 26 cases of lobar ICH,   11 

were in the occipital lobe ( with pain around the ipsilateral eye and a 

homonymous hemianopia) ; 7 in the temporal lobe ( with pain in or anterior to 

the ear, partial hemianopia, and Wernicke’s aphasia); 4 in the frontal lobe (had 

frontal headache and contralateral hemiplegia); and 3 in the parietal lobe (with 

anterior temporal headache and hemisensory deficit contralaterally)  
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Diagnostic procedures: 

Prior to 1970s diagnosis of ICH was from a compatable history and 

neurological findings with CSF confirmation and cerebral angiography. 

 

Lumbar puncture  

Carries considerable risk in the presence of raised ICP. In massive 

haemorrhage, CSF is bloody and under raised tension. If hematoma is small and 

not leaking to ventricle, the CSF remains clear, but may have upto 400 

erythrocytes per cubic millimeter. 

 

Cerebral angiography 

Suggests diagnosis of hematoma by presence of vascular mass and shift 

of intracranial arteries. This is  useful in detecting vascular abnormalities like 

AVM, mycotic aneurysm and tumor. Embolism cannot be ruled out with the 

presence of hemorrhagic infarction with mass effect. Angiography is rarely 

indicated in hypertensive ICH. 

 

  CT scans revolutionised the concept of diagnosis of ICH. CT is efficient 

and sensitive in detecting ICH. This test may be followed by MRI to evaluate 

for possible underlying lesions and to gain more detailed information about a 

hemorrhage.20  This non invasive technique permits not only accurate depiction 

of size, site and extension of hematoma by presence of well defined hyperdense 
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mass, but also effusion surrounding brain, edema, midline shift and 

intraventricular leak as well. CT also enables diagnosis of atypical or small 

ICHs which would have been misdiagnosed as brain infarcts.   

 

  After IV infusion of contrasts, aneurysms 1 cm or more in size are often 

seen as round hyperdensity around the circle of Willis.  Arteriovenous 

Malformations(AVM) appear as characteristic serpiginous or vermiform pattern 

of enchancement.  Also hemorrhage into tumor can be detected by presence of 

contrast enhancement showing irregular ring enhancement or diffuse 

enhancement of high density area, not usually seen in a case of primary ICH.  

 

  Even within 6 hours, hematoma is surrounded by a thin low density ring 

(edema or damaged brain tissue).  Attenuation value of hematoma (70-80 

Hounsefield units) starts to decrease from usually 7-10 days after initial 

hemorrhage.  Then CT shows less distinct margination, wide lucency due to 

brain edema and contrast enhancement.  This can be abolished by 

corticosteriods.  Density decreases at an average of 1.4 HU per day and size by 

0.65 mm per day.  But decrease in mass effect is delayed, starting at 2-3 weeks 

after initial hemorrhage.  So decrease in size and density of hematoma in CT 

does not represent actual decrease in size of hematoma but reflects altered 

physical and chemical properties of extravasated blood.  After 8-10 weeks, 

hematoma leaves an area of hypodensity but enhancement still occurs which is 
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no longer modified by steroids.  Finally contrast enhancement no longer occurs.  

Only a lucent cavity or slit like shape remains or no residual change is detected 

if hematoma was small.  

 

  Quantitative estimate of volume of hematoma by means of complex 

equations and software programs or assessed by formula π/6 xyz, where x,y and 

z are diameters in three directions of the ellipsoid (which is the shape of most 

hematomas).  In thalamic hemorrhage 10ml  caused severe neurological defect 

and >20ml in cerebrum lead to bad  prognosis if not corrected surgically.  CT 

scan also allows prognostic assessment from site, degree of midline shift, and 

severity of edema, intraventricular leak and obstruction to CSF circulation. 

 

  MRI findings depend on the timing of investigation.  The appearance and 

evaluation of intracranial hemorrhage on MRI (see the images below) primarily 

depend on the age of the hematoma and on the imaging sequence or parameters 

(eg, T1 weighting, T2 weighting).21  Very recent hematoma shows only  slight 

hypointensity (black) on T1 weighted images and hyperintensity (white) on T2 

weighted images.  By 72 hours, there will be hyperintensity on T1 and 

hypointensity on T2 weighted images. After one week both show focal 

hyperintensity and years later cavity collapses to form a slit.  MRI can also 

display angiomas or vascular malformations, especially if it is done few weeks 

after the insult.  
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The ability to detect acute hemorrhage by MRI is related to the oxygen 

saturation of hemoglobin and its degradation. Other influences are the site of the 

hemorrhage, the local partial pressure of oxygen in the tissues, the local pH, the 

patient's hematocrit, the local glucose concentration, the hemoglobin 

concentration, the integrity of the blood-brain barrier, and the patient's 

temperature,21  As a bleed ages, the hemoglobin passes through several forms 

(oxyhemoglobin, deoxyhemoglobin, and methemoglobin) prior to red blood cell 

lysis and breakdown into ferritin and hemosiderin. Acute bleeds are noted as 

central hypointensity on T2-weighted images (T2–WI) whereas they appear 

isointense on T1–weighted image. Methemoglobin formation leads to central 

hyperintensity on T1–WI, which also changes T2–WI causing a hyperintense 

signal.  

In late subacute and chronic ICH, a hypointense rim caused by the 

paramagnetic effect of hemosiderin demarcates the outer zone of the bleed. 

Immediately after bleed there are intact red cells with intracellular 

oxyhemoglobin within a protein and fluid-rich serum. As long as the 

deoxyhemoglobin is intracellular within the red cells during the initial hours of 

bleed , it does not cause a signal loss in the first 12 hours. 
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Course and Prognosis:  

 

A high early mortality is known.  30-50% is a realistic estimate , from a 

range of 15-60% .  Among criteria for short term prognosis, state of 

consciousness is most important.  Signs of tentorial herniation have a bad 

prognostic significance.  Even at this stage, emergency surgery may save the 

patients’ life.  

 

  CT Scan also allows prognostic assessment.  Small basal ganglial, 

thalamic hypertensive ICH have good prognosis for survival even with larger 

lobar ICH, a survival with medical treatment can be expected if there is no 

massive displacement of midline structures.  

 

  In hypertensive basal ganglia hemorrhage, extension of lateral ventricle to 

the level of body of putamen seem to be an adverse prognostic size.  Blood 

extending to this level was seen in majority of cases with bad prognosis and 

none of the cases with good prognosis in a Japanese study.31  

 

  Further prognostic criteria are grade of midline shift and interference of 

the hematoma with CSF circulation; ventricular perforation with massive tissue 

destruction has a bad prognosis.  But some patients have survived.  Level of 

consciousness, volume of hematoma, presence of intraventricular blood are all  
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independent predictors for death and poor outcome.  However, treatment 

modalities like lowering BP,  ICP did not seem to improve the outcome.  After a 

short term follow up age seems to be independent predictor of recovery.  

Alcohol consumption also influence the outcome.23 Impaired hemostasis, 

decreased level of  clotting factors  formed by liver, excessive fibrinolysis and 

disseminated intravascular coagulation (DIC) are other factors.  Transient 

increase in BP during alcohol drinking and withdrawal may be an important 

mechanism.  Arteriolar vasoconstriction during alcohol exposure and impaired 

hemostasis could cause additional rupture of small cerebral arteries causing 

enlargement of hematoma.24  

 

  In a patient surviving hypertensive ICH, arterial hypertension will remain 

adversely determining factor for late prognosis. Best immediate prognosis was 

in lobar hemorrhage, small and medium sized hemorrhages, where one third had 

practically complete recovery.   

 

  Drug Abuse- (amphetamine and cocaine) cause ICH, hypertension caused 

by these being most likely to cause the bleeding.  

 

  For anticoagulant bleeding, commonest site is lobar and risk factors are 

increasing age and arterial hypertension and overdose of anticoagulants.  The 
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occurrence is rising with increasing use of NSAIDs (aspirin) and thrombolytic 

therapy.  The bleeding can continue upto 48 hours leading to a worse prognosis.  

 

  Late mortality is due to medical complications like infections, pulmonary 

embolism and cardiac complications.  

 

TREATMENT:  

 

  Immediate measures are directed to maintenance of adequate pulmonary 

ventilation.  Patients in coma should be intubated and may need tracheostomy 

of remaining unconsciousness after a few days.  Periodic suction of tracheo-

bronchial secretions and change of position is important in order to avoid 

atelectasis and bronchopneumonia.  

 

  Fluid and calories are given initially intravenously after careful control of 

electrolytes and fluid balance.  Feeding by Ryles’ tube is started to avoid 

negative nitrogen balance.   

 

  Arterial blood pressure should be checked frequently and hypertension 

treated.  Reduction of systolic BP to less than 160 mm Hg has to be avoided to 

assure optimal perfusion despite disturbed auto regulation.  A 20-300 head uptilt 
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position of bed is recommended to lower ICP.  20% mannitol 200ml IV over 20 

minutes given if there is raised ICP.  

   

 It is questionable whether antiepileptic drug should be given as a measure 

of seizure prevention.  It fits do occur, phenytoin sodium 300mg/d given in 

divided doses.   

   

 Appropriate nursing care, physiotherapy and early mobilization are 

important to prevent venous thrombosis, decubitus ulcer and contracture.  

Patients recovering from ICH are involved in rehabilitation programme as early 

as possible.  

Specific Treatment of Increased Intracranial Pressure (ICP) 

 

The main parts of treatment of raised intracranial pressure  are 

hyperventilation, diuretics and corticosteroids. Hyperventilation is much 

effective in rapidly lowering intracranial pressure, usually within minutes 

of attaining levels of hypocapnia in the level of 25-30 mm Hg. Intravenous 

mannitol  (0.25-1.0 g/kg), a rapid and reliable way of lowering ICP, can be used  

with hyperventilation in situations of impending herniation.  
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Role of Surgery:  

 

  With CT scans, exact measurement of site and size of bleed is possible, 

permitting planning of surgical approach.  CT scan  also allows the study of 

anatomo-pathological evolution of conservatively treated hemorrhages.  From 

the evidence of such observation which included  resorption of bleed of a 

significant size, primary conservative surgical strategy is possible in some 

cases.  

 

  It is understood  that patients with smaller intracerebral hemorrhages, 

who are improving should be treated conservatively.  Surgery should not  be 

advised for those patients having larger bleeds, but also are stable with a 

reasonable level of consciousness. Some may plead  for early surgery and others 

for evacuation of the bleed on or about the third day.25  Basal ganglia bleeds 

especially more than 20ml volume as estimated from CT and being stuporous or 

in early coma should be evacuated.  In the case of progressive neurological 

deficit, clot is evacuated soon after initial CT scan.  However with signs of 

decerebation bilaterally and age >75 years,especially with lesion in dominant 

hemisphere with the chance of persistent defect, surgery is not advised usually.  

 

  Lobar bleeds are evacuated transcortically.  Large frontal craniotomy 

allows patients with very high ICP to benefit from efficient decompression.  
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The transcortical approach is not safe in thalamic bleeds, where stereotactic 

aspiration is a possible approach.26 Also in putaminal bleeds, steterotactic 

approach may be beneficial.  Larger hematomas meeting general criteria for 

surgery are now frequently evacuated through the sylvian fissure. Surgery offers 

a definite better prognosis in stuporous, semicomatose without and with signs of 

tentorial herniation.  

 

  In cerebellar hematomas,  surgery by suboccipital craniectomy is offered  

in most cases, especially as an emergency if obstructive hydrocephalus is seen 

in CT- by ventricular drainage and hematoma evacuation.  It is recommended to 

evacuate hemtomas of maximum diameter more than 3cm.  Pontine 

intracerebral hemorrhages evacuation is considered in young people with 

arteriovenous malformations.  There are cases when successful surgery was 

done on hypertensive pontine hematomas.  Ventricular drainage may be needed  

if CT shows obstuctive hydrocephalus.  

 

  Cisterna quadrigemini size has an account on management; if compressed 

and absent, it is not likely to be better even with operation; if compressed, it is 

likely to be better with surgery and if normal, conservative treatment would be 

enough, observing for deterioration in the level of consciousness, onset of 

tentorial herniation and evolution of edema and hydrocephalus.  
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  In cerebellar hemorrhages, Nakayima (1983)30 found out that 

hemorrhages of size 2.7-4.0cm were better with surgery, smaller hemorrhages 

were better managed conservatively and larger hemorrhages did not fare better 

even after surgery.  the surgical evacuation of cerebellar hematomas is a 

generally accepted treatment and is a more urgent matter because of the 

proximity of the mass to the brainstem and the risk of abrupt progression to 

coma and respiratory failure. Also, hydrocephalus from compression of the 

fourth ventricle more often complicates the clinical picture and further raises 

intracranial pressure .  

 

Operation is advised considering many factors – age of the patient, vital 

signs, level of consciousness, side of bleed, comorbid conditions, site and size 

of hematomas, complications like tentorial herniation, obstructive 

hydrocephalus and compression of cisterna quadrigemini. Six randomized 

clinical trials compared surgical with nonsurgical treatment of intracerebral 

hemorrhages, and the results were generally inconclusive.28  

 

A well-designed, prospective, multicenter clinical trial is required to 

answer this important clinical question which also needs evaluate 

conventional craniotomy against other newer operation strategies. A good 

technique for surgical treatment of intracerebral hemorrhages involves the 

stereotactic drainage of the hematomas with  local instillation of a 
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fibrinolytic agent.29  The introduction of the draining cannula is done under 

local anesthesia and CT guidance, and the procedure allows repeated drainage 

of liquefied portions of the hemorrhage following local Urokinase or tissue 

plasminogen activator (tPA) infusion.  

 

Patients with putaminal and lobar hemorrhages who undergo a 

deterioration in level of consciousness, with onset of coma, have a mortality of 

100% with medical therapy. On the basis of this , some patients with putaminal 

hematomas arc treated surgically, with a slight improvement in survival rates, 

but without any demonstrated improvement in functional outcome.  

 

When considering surgery and other therapies, hemorrhages can be 

divided into the following three main categories:  

 

1. Massive, rapidly evolving lesions that effectively kill or devastate 

patients before they reach the hospital. For these patients, little can or 

should be done. 

 

2. Small  intracerebral hemorrhages from which the patient will make an 

marked spontaneous recovery. Treatment consists of controlling the 

etiologic factors, such as hypertension, to prevent recurrences. 
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3. Medium-sized  intracerebral hemorrhages (hematoma volumes between 

the two extremes) with developing mass effect after the patient reaches 

the hospital. Within this third group, medical measures and surgery 

are most helpful. 

 

  



 
 

 
 

MATERIALS  

AND  

METHODS  
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MATERIALS AND METHODS 

 

  One hundred cases of  hypertensive ICH admitted in the departments of 

neurology amd general medicine in the haospital  were studied from June 2010 

to July 2011 and followed up till December 2011.  

 

Inclusion criteria:  

 

  CT scan confirmed intracranial hemorrhages 

 

  Hypertension – history, treatment records, evidence of target organ 

damage – retinopathy and left ventricular hypertrophy (LVH) (clinical & ECG).  

 

Exclusion Criteria  

 

• Head trauma  

• Intracranial neoplasm  

• Aneurysm  

• AVM  

• Bleeding diathesis  
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  A detailed history is taken from the patient and/or bystanders.  Age and 

sex of patient is noted.  Smoking habits and alcohol consumption, especially 

during one week prior to bleeding is noted.   History of NSAID or anticoagulant 

intake is noted.  

  History of hypertension, previous records and evidence of target organ 

damage are noted (retinopathy and left ventricular hypertrophy – clinical & 

ECG).  

 

  BP on admission, after CT scan confirmation and on discharge is noted.  

Level of consciousness is noted and Glasgow coma scale.  Neurological 

examination is performed.  

 

  CT scans are done in the radiology department of the PSG institute of 

medical sciences.  The scans are initially done without contrast and later with 

contrast, in cases at the discretion of the radiologist and the clinician.  

 Scans are evaluated for location of bleeding – basal ganglia, thalamic, 

lobar, pontine or cerebellar.  

 

  Hematoma volume is estimated using formula for ellipsoid -  π/6 xyz 

(where x,y and z represent diameter in the three dimensions).  It is classified as 

small, moderate and large.  
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  The degree of intraventricular leak of blood is classified as minimal – 

small quantity of blood in the third of fourth ventricle or occipital horns of 

lateral ventricle; moderate – blood in most of one lateral ventricle; massive – 

major intra ventricular hemorrhage with blood filling all ventricles.  

  Presence of cerebral edema, midline shift and hydrocephalus or 

ventricular dilatation is noted and graded as nil, mild, moderate or massive.  

 

  Nursing care, control of hypertension, antiedema measures are given in 

all patients.  Patients are referred for neurosurgical opinion.  

 

  Decision is taken to evacuate hematoma if patient is stuporous, shows 

decreasing level of consiousness, evidence of herniation, cisterna quadrigemini 

is compressed and cerebellar hemorrhage is 2.8-4.0cm in size.  

 

  Patients are observed and surgery contemplated if deterioration occurs in 

level of consciousness, if initially patient is alert, cisterna quadrigemini is 

normal and in cerebellar hemorrhages of size less  than 2.7 cm.  

 

  If patient is in deep coma, cisterna quadrigemini is compressed or absent 

and cerebellar hemorrhage more than 4cm in diameter and age >75, since 

prognosis is bad even with surgery, evacuation is done rarely, only if informed 

consent is available.  
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 Patients are followed up at 1 month, 3 months and 6 months assessed for 

clinical status, BP, whether independent or dependent for activities of daily 

living (ADL).  Functional independence measure (FIM) is assessed for ADL – 

self care, sphincter control mobility and locomotion.  Score of more than 52/91 

is taken as independent for ADL.  

 

  The patients are classified into two groups – poor outcome (includes 

death and dependent state for ADL) and good outcome – independent for ADL.  

 

  The following variables are noted : age, sex headache, seizure, previous 

diagnosis of hypertension, diabetes, stroke (TIA), history of smoking, use of 

alcohol, drugs, NSAIDs, systolic and diastolic BP, Glasgow coma scale, 

bilateral extensor plantar response, pinpoint pupils, optic fundae changes of 

hypertension, LVH and ischemic heart disease and CT scan parameters – size of 

hematoma, site, edema, intraventricular leak, midline shift, hydrocephalus and 

also surgical procedures.  

 

  Data was analysed for significance suing standard error of difference 

between means and chisquare test.  Odds ratio indicative of relative risk was 

calculated in appropriate cases.  
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Standard error of difference between two means:  

   It was calculated to find significance of continuous variables – age, systolic 

and diastolic BP and Glasgow Coma Scale.  If the observed difference between 

two means was more than twice the calculated standard error, then the variation 

is significant.  

 

 S.E =  σ 12     + σ 22 

     n1      n2 

  

σ 1 and +  σ 2
 are standard deviations of each group  n1 and n2 are the number of 

samples in each group. 

 

       Chi square test  is used to find significance by testing the null hypothesis, 

pooling the data and (assuming that there was no difference) calculating the 

expected values.  

     (O – E)2 

  X2 = Σ   

          E 

  Probability P is calculated from chart, depending on the degree of 

freedom. 
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   Odds Ratio  or cross product ratio is a measure of strength of association 

between risk factor and outcome.  It is closely related to relative risk.  

                   

    ad 

  OR =  

    bc 

  

     Poor outcome    Good outcome  

        (47)         (49) 

 

“Variable” present       a            b 

 

“Variable” absent         c              d 
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OBSERVATION AND INFERENCES 

 

 In this study 100 patients with hypertensive ICH were enrolled.  

 

 

  Table. 1 shows baseline characteristics and previous diseases of the 

patients.  

Table – 1  

  Characteristics   (n=100)  No. of cases 

 

Sex ratio – M:F            53 :  47  

Mean age (+ SD)                       61.1 (+ 4.2) 

Heach ache         48  

Seizures          9  

Anthihypertensive medication      54 

Diabetes mellitus         11 

Stroke          8 

Smoking           17 

Alcohol intake         16 

Drug abuse                 1  

NSAID intake          9 
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  Of the study group, 54% were previously diagnosed hypertensives and 

11% diabetics.  Drug abuse was identified in only one patient and current 

NSAID use in 9 patients.  

 

  ECG showed LVH in 25 patients and evidence of ischemic heart disease 

in 15 patients.  

 

Table.2 shows the clinical characteristic of the study group. 

 

Table – 2  

 

  Mean systolic BP (+SD)    178.1 (+14)  

 Mean diastolic BP (+SD)   108.3 (+ 11.2) 

 Mean Glasgow Coma Scale   6.9 (+ 1.4) 

  Bilateral extensor plantar    15  

  Pinpoint pupils               8 

  Papilloedema               15  
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Table.3. shows CT scan parameters of the study group. 

 

CT Scan Parameters  

Table.3  

 

 

 Hematoma : Size –     Small   : 27   

       Moderate      :     48  

       Large   :  25  

      Site     Basal Ganglia     :    48 

        Lobar        :    21  

        Thalamic        :    18   

       Pons         :    5 

        Cerebellar    :    8 

       Grading  

         Nil  Min.     Mod. Massive 

Edema    40  52   7  1 

Intraventricular leak   52  32  17  0 

Midline shift   48   47   5  0 

Hydrocephalus   72  23   5  0 
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   Surgical evacuation was done in 12 patients, (5 patients with 

cerebellar hematoma and 7 patients with lobar hematoma). 

 

  Of the 100,  4 patients were lost for follow up, 32 died, 15 were 

dependent for ADL, 36 independent and 13 had almost full recovery.  

 

    Right basal ganglia hematoma with mild edema, mild midline shift 

and ventricular compression  
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BASELINE CHARACTERISTICS: 

Sites of hemorrhage (%) 

 

 

cerebellar

Pontine

Thalamic

Lobar

Basal ganglial
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Large left thalamic hemorrhage with moderate edema and mild midline shift and 

ventricular dilatation.  

 

 

 

 

 

 

 

 

 

Large right Basal ganglial hemorrhage with mild edema and mild midline shift 

without any ventricular dissection or ventricular dilatation. 
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Table.4 Shows outcome in the 100 Patients of the study group.  

Table– 4  

 

 Lost for follow-up      :  4 

  Died        :  32 

  Dependent for ADL     :  15  

  Independent for ADL     :  36 

  Working       :  13  

 

 Poor outcome  (32+15)     : 47  

  Good outcome (36+13)     : 49  

 

  Table.5 shows continuous variables and significance.  

Table – 5  

     Poor    Good    P 

     Outcome   Outcome 

Age (+SD)   64.3 (+3.9)   37(+3.7)       0.002* 

Systolic BP    188 (+13)   169(+11)   0.008* 

Diastolic BP    113(+8)   103(7)             0.01* 

Glasgow Coma   4.9(+1.3)   8.9 (+1.2)   0.001* 

* P = Significant  
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Table.6 shows variables (%) occurring in each group and significance.  

Table – 6  

  Bad (47) 

Outcome 

Good (49) 

Outcome  

P(<0.05 is 

significant) 

Male sex  29(62)  22(45)  0.05    ** NS 

Headache  15/24(62) 33/46(71) 0.10         NS 

Seizure  4(9) 5(10) 0.7           NS 

Previous HTN 29(62) 25(59) 0.09         NS 

Previous DM  6(13) 5(10) 0.08         NS 

Previous CVA  2(4) 6(12) 0.03        * S 

Smoking  13(28) 4(8) 0.002         S 

Alcoholism 9(19) 4(8) 0.01           S 

Drug abuse 1(2) 0 0.04           S 

NSAID intake  6(13) 3(6) 0.08           NS 

HTN JNCVI 

Stage.3 

34(72) 14(29) 0.001         S 

Bilateral 

extensor plantar 

13(28) 4(8) 0.002         S 

Pin point pupils  7 (15) 1(2) 0.001         S 

Papilloedema 9(19) 6(12) 0.08           NS 

LVH 13(28) 12(24) 0.17           NS     
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IHD 9(19) 4(8) 0.01           S 

Massive he. 21(45) 4(8) 0.001         S 

Basal ganglia 22(47) 26(53) 0.13           NS 

Lobar  10(21) 11(22) 0.4             NS 

Thalamic  10(21) 8(16) 0.04           NS 

Pontine 4(9) 1(2) 0.002        S 

Cerebellar 2(4) 5(10) 0.03          S 

Edema 31(64) 18(37) 0.001        S 

Intraventricular 

leak 

37(79) 22(45) 0.001        S 

Midline shift 29(62) 23(47) 0.045        S 

Hydrocephalus 19(40) 9(18) 0.01          S 

Surgical 

evacuation  

6(13) 6(12) 0.4            NS 

 

• Significant; ** - Not significant  

 

  The bad prognostic factors which were significant in the study were old 

age, high systolic and diastolic BP, low value in Glasgow Coma Scale, history 

of smoking, alcoholism and drug abuse, stage 3 of hypertension in JNC VI, 

bilateral extensor plantar, ischemic heart disease, the volume of hematoma, 
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edema, intraventricular leak, hydrocephalus and mass effect.  Presence of 

history of TIA and cerebellar hemorrhage had a good prognostic significance.  

 

Chart I:  
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Chart II 

Showing CT scan parameters in bad outcome and good outcome 
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Chart III 

Showing odds ratio of some variables 
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DISCUSSION 

     Hundred patients were studied.  Comparing the baseline characteristics with 

the previous studies;  

 

 Mean age of this study group was 61.1 years.  Previous study by Muller 

and Radu (1981)32   showed 2 peaks for hypertensive ICH; 51-55 years and 

71.75 years and that the age was increasing now probably due to improved 

antihypertensive treatment.  

 

  Diabetes was found in 11% in this study, 13% from Chennai Study 

(Arjundas)33 and 5% from Harvard Stroke Registry36  and 9% by Seppo (1995)23 

and 30% from Azra Zafur, Karachi(2008).35   History of TIA was present in 8% 

in this study, 12% from Madras study33  and 6% in Seppo’s study.23  Headache 

was reported in 48% in our study, 50% by Fischer (1961)14 and 28% by Omar 

and Ueda37 and 33% in Harward study36 and 20% by Azra Zafur ).35 

 

  Seizure was present in 9% in this study,  10% in  Chennai study,33  6% 

Harvard study,36  2% Japanese study23 and 9% in Karachi study.35  
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 The various sites of hemorrhages in this study is compared with previous 

large studies is given in Table.8.  

Table – 8 

     Present     Azra35  Seppo23 Besancon40    

     Study  Zafur                                           registry 

     (2011)     (2008)       (1995)    (1993)        

   100       100           156        350     

Basal  

ganglia       48   52      60     36      

Lobar  21   10      22      37  

Thalamic 18        24       6      16        

Pontine    5      7               4      2      

Cerebellar    8           7              8       9       

 

                    Results of this were comparable with the other studies.Incidence of 

lobar ICH were more in the  Besacon stroke registry study40  and was less in the 

Karachi studu,35  other parameters were more or less compatible with this study, 

    From this study, old age is a significant (p= 0.002) bad prognostic 

factor.  Previous studies (Seppo, 1995)23 show old age as a bad prognostic 

factor, especially so after the first month.  

   High systolic and diastolic BP and BP >180/110 (JNC VII stage 3) 

were independent bad prognostic factors.  The incidence of ICH was found to 
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increase stepwise with elevation of either systolic or diastolic BP by Omar and 

Ueda (1987).37  Since the pressure inside the hematoma is equal to the arterial 

blood pressure, a high BP might be predisposing to a larger hematoma and or on 

rebleeding.  

 

     Prognostic correlation with the size of the hematoma also was seen 

in almost all previous studies.  There was correlation both with diameter of 

hematoma and with volume estimated.  

  

   As with earlier studies, a good prognosis was seen in cerebellar 

hemorrhage and a bad prognosis in pontine hemorrhages.  Lobar hematoma 

showed a better prognosis, which was not significant.  

 

    Further prognostic criteria were the grading of midline shift and 

interference with CSF circulation.  These would be influencing the outcome by 

causing tentorial herniation and increased mortality.  Intraventricular leak and 

edema also were significant.  If ventricular leak arises through massive tissue 

distruption, mortality is very high.   Acute dilatation of blood filled ventricles – 

ventricular tamponade – also has a poor prognosis.  

 

    Surgical evacuation was not a significant prognostic factor in this 

study.  No randomization was made in the allocation of patients to surgical or 
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medical treatment.  Many patients were not considered for operation because of 

deep coma and signs of decerebration and many were not taken up since the 

lesion and deficit were not significant as per the criteria.  Randomised 

controlled studies will  be required to assess the prognostic significance of 

surgery in each groups.  

    A high early mortality has long been known for ICH (Whisnant JP 

et al, 1971).38  Mortality at one month were 42% (Matsumotor N et al, 1973)39  

and 72% (Muller HR, 1979)32 in different studies.  Since death before 

availability of CT confirmation were not accounted in this study.  Prospective 

studies with postmortem analysis would be required to avoid this error.  
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SUMMARY AND CONCLUSION 

 

  This is a study of 100 patients with CT confirmed hypertensive 

ICH in whom prognostic value of different variables was assessed.  Based on 

the observations of this study, the following conclusions are made:  

 

1. Among the baseline characteristics, age of the patient, smoking habit, 

alcohol intake, drug abuse and comorbid state – ischemic heart disease were 

bad prognostic factors.  

 

2. A low score on Glasgow Coma Scale, a high systolic and diastolic BP, pin 

point pupils and bilateral extensor plantar response on clinical examination 

influenced the outcome adversely.  

 
 

3. The size of hematoma, the presence and severity of edema, intraventricular 

leak, midline shift and hydrocephalus were predictors of bad outcome.  

Also, pontine hemorrhage had a bad prognosis and cerebellar haemorrhage a 

good prognosis.  
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4. The modifiable prognostic factors are avoidance of smoking, alcohol intake 

and drugs of abuse and proper control of elevated systolic and diastolic BP.  

Antiplatelet trialists collaboration: collaboration overview of randomized 

trials of antiplatelet thereapy. BMJ, 308: 81-106, 1994.12   
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PROFORMA 

 

PROGNOSTIC FACTORS OF HYPERTENSIVE ICH  

 

PROFORMA  

Name :         Ward: 

Age:         Unit: 

Sex:         Date of Admn: 

Address:        Date of Examn: 

 

Date and time of onset: 

 

- Head ache : Present /Absent  

- Seizure : Nil /Focal/Primary gen. / Second. Gen.  

- Consciousness: Normal /drowsy/Stuporous /Coma  

- Hypertension: Detected now/………..years ago  

  Treatment-    Regular/Irregular  

- Diabetes Mellitus: Absent/Present for ………….years  

- Past History of CVA:  Nil/Infarct/TIA / ICH  

- Cardiac disease:      Nil / IHD/ Others  

- Smoking:              Nil / Beedi /Cigarete  

   



 
 

No :               per day: 0-10/10-20/20 +  

  Duration: ………………   …years  

 

- Alcoholism:           Nil /Toddy /Rum /whisky  

Quantity per week  

Duration …………………   years  

Drug abuse :           Nil / cannabis /amphetamine/others  

NSAID intake :         Present /Absent  

BP at onset:     mmHg  JNC VI  N/HN/1/2/3  

Respiration: Regular /Cheyne Stokes/Biots/Medullary  

Glasgow coma scale:  

  Eye movements : 1/2/3/4  

 Motor   : 1/2/3/4/5/6  

 Verbal  : 1/2/3/4/5  

 Total    :  /15  

 

Speech:                    : Normal/ Dysarthria/Aphasia  

Posturing              : Nil/Decorticate/Decerebrate  

Pupils    : Normal/Pinpoint/Dilated  

Extensor plantar response : Absent/Unilateral/Bilateral  

 

 



 
 

Optic fundus   : KWB 1/2/3 Papilloedema  

  Exudates   : present/Absent 

  Hemorrhages  : Present /Absent  

           Not visualized  

Cardiomegaly    :  Present/absent  

ECG evidence of LVH   :  Present/Absent  

 

 

CT Scan:  

 

 

  Date & Time:  

  Time since onset of history: 

  Size: Small/Moderate/Massive  

  Site: Basal ganglia/Lobar/Thalamic /  

    Pontine/Cerebellar  

 

  Cerebral edema   : Nil/Mild/Moderate/Massive  

  Intraventricular leak : Nil/Mild/Moderate/Massive  

  Midline shift  : Nil/Mild/Moderate/Massive 

  Hydrocephalus  : Nil/Mild/Moderate/Massive 

 



 
 

Other features:  

  

Treatment given  : Antiedema measures  

                    Antihypertensives  

                Anti convulsants  

   Others :  

 

SURGERY:  

Date & details    :  

Functional Independence Measure:  

Activities of daily living   :  Self care :    /42  

              Sphincter :    /14  

               Mobility  :    /21 

              Locomotion :    /14 

              -------------------------- 

              Total    :   /91  

              -------------------------- 

 

 

 

 

 



 
 

REVIEW 

 

Date: 

Duration:  

    

B.P:     

FIM Score: 

ADL Self care/42 

Sphincter/14 

Mobility/21 

Locomotion/14 

Total:  /91 

    

Working /Independent / 

Dependent/Dead  
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