
Intracranial hemorrhage



• This comprises:
 1- intracerebral and cerebellar 
hemorrhage
2-  subarachnoid hemorrhage
3- subdural and extradural 
hemorrhage/hematoma.



intracerebral hemorrhage

• Etiology
• intracerebral hemorrhage causes approximately 10% of strokes.
• It is associated with higher mortality than ischemic stroke (up to 50%). A large hematoma may act 

as a space-occupying lesion, causing raised intracranial pressure with brain displacement and 
herniation.



Hypertensive
•  Rupture of microaneurysms (Charcot-Bouchard aneurysms, 0.8-1.0 mm in diameter) and 

degeneration of small, deep, penetrating arteries are the principal pathologies.
• Such hemorrhage is usually massive, often fatal, and occurs in chronic hypertension and at 

well-defined sites: basal ganglia, pons, cerebellum, and subcortical white matter.
• Vasopressor drugs, such as cocaine, may cause hemorrhage.
• Alcohol is also a risk factor (probably as a result of impaired coagulation/platelet function).



.Cerebral amyloid angiopathy (CAA)
Deposition of amyloid-13 in the walls of small and medium-sized arteries in normotensive patients, 
particularly over 60 years, causes lobar intracerebral hemorrhage (especially posterior, i.e. occipital/ 
parietal lobes), which is often recurrent.
 CAA is associated with particular apolipoprotein E genotypes (E2) and is more common in patients 
with Alzheimer's disease. Cerebral microbleeds are usually seen on MRI sequences sensitive to 
hemosiderin deposition. CAA may occasionally cause TIA-like, transient neurological symptoms.



Secondary
•  Arteriovenous malformations, cavernous, aneurysms, and dural venous thrombosis cause around 

20% of intracerebral hemorrhages. Coagulopathies, anticoagulants, and thrombolysis may cause 
hemorrhage. Hemorrhagic transformation of a large ischemic infarct may sometimes present as a 
hemorrhage. 



Subarachnoid hemorrhage

• Subarachnoid hemorrhage (SAH) means spontaneous arterial bleeding into the subarachnoid 
space and is usually clearly recognizable clinically from its dramatic onset. 

• SAH accounts for some 5% of strokes and has an annual incidence of 6 per 100000.









Saccular (berry) aneurysms

• Saccular aneurysms develop within the circle of Willis and adjacent arteries.
•  Common sites are at arterial junctions:  
1- between posterior communicating and internal carotid artery - posterior communicating artery 
aneurysm
2-  between anterior communicating and anterior cerebral artery - anterior communicating and anterior 
cerebral artery aneurysm 
3- at the trifurcation or a bifurcation of the middle cerebral artery- middle cerebral artery aneurysm.



Digital subtraction angiogram: posterior
communicating artery aneurysm.



• Aneurysms cause symptoms either by spontaneous rupture, when there is usually no 
preceding history, or by direct pressure on surrounding structures; for example, an 
enlarging unruptured posterior communicating artery aneurysm is the most common 
cause of a painful lllrd nerve palsy













Arteriovenous malformation

• Arteriovenous malformation (AVM) is a vascular developmental malformation, often with a fistula 
between arterial and venous systems, causing high flow through the AVM and high-pressure 
arterialization of draining veins. An AVM usually presents following a spontaneous intracerebral 
hemorrhage or with a seizure, often focal in onset.

• The risk of the first hemorrhage in unruptured AVMs (20% fatal and 30% resulting in permanent 
disability) is approximately 2-3% per year. Once an AVM has caused a hemorrhage, the risk of 
rebleeds is increased to approximately 10% per year.



• Cavernous hemangiomas (cavernomas) are common (0.1- 0.5% prevalence) and consist of a 
tangle of low-pressure dilated vessels without a major feeding artery; they are frequently 
symptomless and seen incidentally on imaging.

•  Multiple cavernomas often have a genetic basis. Cavernomas may cause seizures. Small 
hemorrhages may occur but are usually low-pressure bleeds and rarely cause severe deficits. 
Surgical resection is rarely needed, except where the cavernoma is gradually enlarging or causing 
significant neurological symptoms.



Magnetic resonance T2-weighted 
image:
symptomless frontal cavernoma 
(arrowed).



Clinical features of subarachnoid hemorrhage

• There is a sudden, very severe headache, often occipital (mean time to peak headache 3 min). 
Headache is usually followed by vomiting and often by coma and death. Survivors of SAH may 
remain comatose or drowsy for hours, days or longer. SAH is a possible diagnosis in any sudden 
headache.

• Following major SAH, there is neck stiffness and a positive Kernig's sign.
•  Papilledema is sometimes present, with retinal and/ or sub-hyaloid hemorrhage (tracking beneath 

the retinal hyaloid membrane). Minor bleeds cause few signs but almost invariably do cause 
headaches (approximately 17% of patients have small 'sentinel bleeds' in the weeks before 
presenting with SAH).





















Subdural and extradural bleeding

• Subdural hematoma 
• Subdural hematoma (SDH) means the accumulation of blood in the subdural space following the 

rupture of a vein. This usually follows a head injury, sometimes a trivial one. The interval between 
injury and symptoms can be days or may extend to weeks or months. Chronic, apparently 
spontaneous, SDH is common in the elderly, and also occurs with anticoagulants.

• Headache, drowsiness, and confusion are common; symptoms are indolent and can fluctuate. Focal 
deficits, such as hemiparesis or sensory loss, develop. Epilepsy occasionally occurs. Stupor, coma, 
and coning may follow.









Extradural hemorrhage

• Extradural hemorrhage (EDH) typically follows a linear skull vault fracture tearing a branch of the 
middle meningeal artery. Extradural blood accumulates rapidly over minutes or hours. A 
characteristic picture is that of a head injury with a brief duration of unconsciousness, followed by 
improvement (the lucid interval). 

• The patient then becomes stuporous; there is an ipsilateral dilated pupil and contralateral 
hemiparesis, with rapid trans tentorial coning.

•  Bilateral fixed, dilated pupils, tetraplegia and respiratory arrest follow. An acute progressive SDH 
presents similarly.


































