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Spontaneous ICH comprises about 10% of all strokes but bears disproportionately higher 30-day morbidity 

and mortality rates compared with ischemic stroke. Case fatality rate has been reported to be 44% at 30 

days and has been relatively stable over time unlike other stroke subtypes, which have shown a downtrend. 

Pathophysiology  

Intraparenchymal bleeding damages brain by several mechanisms. Initial tissue injury may occur directly 

from the hematoma mass and increase in local perfusion resistance causing ischemia. Subsequently, an 

inflammatory response triggered by thrombin formation also may secondarily cause tissue damage. At later 

stages, the breakdown products of hemoglobin may be neurotoxic. 

Etiology of spontaneous intracerebral hemorrhage 

Hypertension 

Cerebral amyloid angiopathy 

Bleeding diathesis 

Hereditary 

Antithrombotic-associated 

Post-thrombolysis 

Vascular malformations 

Arteriovenous malformations 

Dural arteriovenous fistulas 

Cavernous angiomas 

Aneurysms 

Saccular aneurysms 

Intracranial dissecting aneurysms 

Infective aneurysms 

Neoplasms 

Cerebral venous sinus thrombosis 

Moyamoya syndrome 

Vasculopathy 

Postpartum 

Illicit drug use (eg, cocaine, amphetamines, heroin) 

Primary and secondary vasculitides 

Reversible cerebral vasoconstriction syndrome (RCVS) 

 

CLINICAL FEATURES. 

There are general features of the clinical syndrome of intracerebral hemorrhage that may help to 

characterize it. Historical features include a presentation that is maximum at the onset in one-third of 

patients and gradual with smooth progression over 30 minutes in two-thirds of patients. 
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Interestingly, most hemorrhages occur during activity rather than during sleep. A headache is present in 

approximately half of patients. Nausea and vomiting are present in more than 50% of patients. The level 

of consciousness may be variable. Seizures rarely occur at the onset. There is usually no history of any 

prodromal attacks. There is often a history of arterial hypertension.  

On examination, meningeal irritation can be seen if the bleeding extends to the subarachnoid space. 

Retinal hemorrhages may be present on funduscopic examination.  

In addition to the symptoms and signs of suddenly increased intracranial pressure (ICP), ICH presents with 

specific neurological features according to its location of occurrence. Occasionally, even the hematomas 

arising in the same anatomical location may present with different clinical features and prognoses because 

they differ in size, intraregional location, direction of intraparenchymal extensions, and presence of 

ventricular hemorrhage. 

The earliest signs relate to blood issuing into parenchymatous structures. For example, a hematoma in the 

left putamen and internal capsule would first cause weakness of the right limbs; a cerebellar hematoma 

would cause gait ataxia. Involuntary movement can develop following basal ganglionic hematoma. 

As the hematomas enlarge, the focal symptoms increase. If the hematoma becomes large enough to raise 

ICP, then headache, vomiting, and decreased alertness develop. Some hematomas remain small and the 

only symptoms relate to the focal collection of blood. The following table notes the most important features 

of hematomas at the most common sites 

 

 

Diagnosis.  

The clinical presentation of ICH may be indistinguishable from ischemic stroke, although impaired 

consciousness and rapid deterioration may be present more frequently at onset due to mass affect and 

hematoma enlargement than with ischemic stroke. 

The CT scan is an essential tool for diagnosis, management, and follow-up of ICH. It accurately documents 

the size and location of the hematoma, the presence and extent of any mass effect, and the presence of 

hydrocephalus and intraventricular hemorrhage. CT scans should be performed immediately in patients 

suspected of having an ICH. Follow-up CT scans are requested when there is a change in clinical signs or 
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state of alertness in order to monitor changes in the size of the lesion and ventricular system and to detect 

important pressure shifts. 

Complete blood count, prothrombin time, partial thromboplastin time, blood urea nitrogen, serum 

creatinine and electrolytes, toxicology assay, electrocardiography, and other investigations that may yield 

important information suggestive of etiology and provide guidance to additional testing and management 

strategies.  

 

Treatment of Intracerebral Hemorrhage 

Intensive care unit admission is recommended for ongoing assessment and management in ICH. 

Medical treatment 
Medical treatment for increased intracranial pressure 

Intubation and mechanical hyperventilation 

Dexamethasone  

Mannitol 

Glycerol 

Furosemide 

Control of hypertension 
Reversal of bleeding diathesis (according to the etiology) 

Fresh frozen plasma 

Antihemophilic factor 

Vitamin K 

Platelet transfusion 

Fresh blood transfusion 

Surgical 
Ventricular drainage or shunt 

Removal of bleeding arteriovenous malformation or tumor 

Repair of aneurysm 
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SAH is a common and often devastating condition. Despite considerable advances in diagnostic, surgical, 

and anesthetic techniques as well as perioperative management, the outcome for patients with SAH remains 

poor.  

PATHOPHYSIOLOGY.  

The cause of SAH is a ruptured aneurysm in 85% of cases, nonaneurysmal perimesencephalic hemorrhage 

(with excellent prognosis) in 10%, and a variety of rare conditions such as vascular malformations in 5%.  
Aneurysms usually occur at branching sites on the large arteries of the circle of Willis at the base of the 

brain (see Figure). Approximately one fifth of patients with aneurysms have more than one vascular 

anomaly or other aneurysms. 

AVMs are the second most common identifiable cause of nontraumatic SAH, accounting for approximately 

10% of SAHs. Rupture of AVMs often causes ICH and SAH. Bleeding of AVMs is usually less vigorous 

and under less pressure than aneurysmal bleeding.  
Patients with degenerative elongation and tortuosity of arteries (dolichoectasia), fibromuscular dysplasia, 

polycystic kidney disease, and connective tissue diseases have a higher incidence of aneurysms.  
Infected materials from endocarditis (bacterial or fungal) or cardiac myxoma can embolize to the vasa 

vasorum of intracranial arteries and can cause mycotic aneurysms.  

Other less frequent causes of SAH include bleeding diatheses, bleeding into meningeal tumors, and 

sympathomimetic drugs such as methamphetamine and cocaine. Amyloid angiopathy is an important cause 

of SAH during the geriatric years. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EPIDEMIOLOGY.  

SAH is a significant cause of worldwide morbidity and mortality, predominantly among young adults of 

both genders. Most patients are younger than 60 years of age. 
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RISK FACTORS 

Risk factors include smoking, hypertension, heavy alcohol use, and genetic factors. The risk of SAH is 

increased during the third trimester of pregnancy. 

 

CLINICAL FEATURES 

When an aneurysm ruptures, blood is released under arterial pressure into the subarachnoid space and 

quickly spreads into the cerebrospinal fluid (CSF) spaces around the brain and spinal cord. This causes a 

sudden increase in ICP and chemical irritation of the meninges, thus causing sudden severe, explosive 

headache; cessation of physical and intellectual activity; vomiting; and alteration of consciousness. 

Drowsiness, restlessness, and agitation are especially common.  

Severe focal neurological signs such as hemiplegia and hemianopia are absent at onset unless the 

aneurysm also bleeds into the brain. 

SAH commonly results in various complications, including recurrent hemorrhage, acute hydrocephalus, 

or global brain ischemia associated with vasospasm.  

Expanding aneurysms or focal surrounding collections of blood within the cisterns and subarachnoid 

space can affect the cranial nerves and adjacent brain structures, causing characteristic focal features that 

depend on the location of the aneurysm. For example, rupture of an aneurysm at the junction of the ICA 

and posterior communicating artery can compress cranial nerve III, causing oculomotor palsy. 

 

DIAGNOSIS AND EVALUATION.  

Clinical history and neurological examination form the essential core of SAH diagnosis and grading of 

clinical status.  

CT scan performed within the first 24 hours detects approximately 95% of all SAH cases. CT scan is also 

useful for identifying large AVMs.  

When the clinical signs strongly suggest the diagnosis of SAH but the CT scan is normal, a lumbar puncture 

is necessary to detect blood in the CSF.  

After the diagnosis of SAH is made, a complete diagnostic cerebral angiography should be performed as 

soon as feasible for precise localization of the source of bleeding.  

Once the aneurysm(s) is defined, the surgical or endovascular procedure is routinely carried out within the 

first 3 days after the bleeding has occurred. Conventional catheter angiography is gradually being replaced 

by CT angiography.  

Severe migraine and meningitis are the major differential diagnostic considerations. 

MANAGEMENT.  

When patients present to the hospital, they should be stabilized immediately with particular concern for 

airway management, blood pressure, and pain and agitation control and should be admitted to a neuro-

critical care unit for further monitoring and management. 

The treatment of patients with SAH involves the prevention and management of the relatively common 

secondary complications of SAH—rebleeding, vasospasm, hydrocephalus, hyponatremia, and seizures. 

Rebleeding may be due to variations or changes in blood pressure rather than to absolute blood 

pressure. Bed rest, analgesics to relieve headache, and stable maintenance of blood pressure using 

antihypertensive medications are generally recommended in hypertensive patients.  

Early surgical clipping of the aneurysm and washing out the cisternal blood clots effectively prevent 

rebleeding.  
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Endovascular coil embolization techniques are used as an alternative or adjunct to surgery. Endovascular 

therapy is reported to be associated with fewer complications and lower rates of in-hospital mortality 

whether the treated aneurysms are ruptured or unruptured. Patients with significant medical co-

morbidities, and hence at high risk for surgery, or patients with surgically inaccessible aneurysm or 

multiple aneurysms are treated with endovascular therapy.  

Cerebral vasospasm, which develops in approximately one-half of patients with SAH, is the delayed 

narrowing of large capacitance arteries at the base of the brain and often leads to diminished brain perfusion 

in the territory of the constricted arteries. Vasospasm may resolve spontaneously or progress to cerebral 

infarction. Angiographic vasospasm runs a typical temporal course: onset between 3 and 5 days after 

hemorrhage, maximal narrowing between 5 and 14 days, and gradual resolution over 2 to 4 weeks. To 

reduce the risk of delayed cerebral ischemia, patients are treated with supply of fluids, avoidance of 

antihypertensive drugs, and administration of the calcium antagonist nimodipine. Patients should be closely 

monitored for hemodynamic changes using Transcranial Doppler (TCD) in an intensive care setting. Once 

ischemia has occurred, so-called “triple H therapy” comprising hypertension, hypervolemia, and 

hemodilution is recommended. Transluminal angioplasty can be tried in patients for whom conventional 

therapy has failed. Fifteen percent to 20% of patients with vasospasm die despite maximal therapy. 

Acute obstructive hydrocephalus following SAH complicates approximately 20% of cases. 

Ventriculostomy is recommended in severe cases, but this intervention may be associated with increased 

chance of rebleeding and infection. 

Chronic communicating hydrocephalus also occurs frequently, and temporary or permanent CSF 

diversion is often required in symptomatic patients. In many patients, hydrocephalus and increased 

subarachnoid fluid can be relieved by repeated lumbar punctures. 

Hyponatremia occurs in 10% to 34% of cases after SAH. Hypotonic fluids should be avoided. Volume 

should be maintained using isotonic solutions.  

Seizures occur in 25% of patients after SAH. Because seizure increases the potential risk of rebleeding, 

some recommend the administration of prophylactic anticonvulsants. The long-term use of anticonvulsants 

is not routinely recommended for patients with no seizure episodes and should be considered only for 

patients with risk factors such as prior seizure, hematoma, infarcts, or MCA aneurysms. 


