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INTRACEREBRAL 

HEMORRHAGE 

Definition: Spontaneous extravasation of 

blood into brain parenchyma that may 

extend into the ventricles or 

subarachnoid space 



Epidemiology 

Overall incidence 12-15 cases/100,000 

population 

 10-15% strokes 

More common in elderly, African or 

Asian ethnicity 

 Those receiving  anticoagulation 

Mortality approaches 50% at 30 days 

 <20% independent at 6 months 

 



Causes 

 Primary 

 HTN 

 CAA 

 Secondary 

 Trauma 

 Hemor conv of 

stroke 

 AVM 

 Coagulopathy 

 Cerebral aneurysm 

 Neoplasm 

 Dural AV fistula 

 Cocaine 

 vasculitis 







Amyloid Angiopathy 

 

 



Nonmodifiable Risk Factors 

Male gender 

Older age 

 African or Asian ancestry 

 



Modifiable Risk factors 

 Hypertension 

 Most important risk 

factor 

 Uncontrolled HTN- 

risk doubles 

 Occurs mainly in 

deep structures- 

basal ganglia and 

thalamus, 30% lobar 

 





Modifiable Risk Factors 

Warfarin- 5-10 fold increase 

 15% ICH assoc with its use 

 Alcohol-  heavy acute use or chronic 

abuse 

Cocaine recreational 

 Lower cholesterol-small increase risk  



Pathophysiology 
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Pathophysiology 

Complex Dynamic Process- 3 distinct 

phases 

1-Initial hemorrhage 

2-Hematoma expansion 

3-Perihematoma edema 

 

Disease progression and outcome primarily 

effected by 2 and 3.  

 

 



Pathophysiology 

  Hematoma expansion occurs to some 

extent in most patients- can be signif. 

 Important cause of early deterioration 

 Exponential increase in mortality if 

hematoma > 30ml 

 





Pathophysiology 

 Perihematoma Edema 

 Develops early and evolves over days 

 Primary cause of neuro deterioration after 

1st day 

 Related to inflammatory and cytotoxic 

response 



Clinical Presentation 

Rapid onset of focal neurological deficit 

Clinical signs of increased ICP 

 Change in consciousness 

 Headache 

 Vomiting 

 Size and location of ICH  

Clinical deterioration occurs 30-50% pts 

usually within 1st 24 hrs 

 

 



Clinical Presentation 

 76yo F presents to 

ER with sudden 

onset R sided 

weakness, aphasia, 

vomiting and 

diminished 

consciousness.  

 



Diagnosis 

CT brain  

 Confirms diagnosis 

 Size, location 

 Mass effect, midline shift 

MRI brain 

 FU investigation to eval for AVM, tumor, 

etc 

 Angiography 

 Aneurysm, AVM 

 

 



Management 

 ABC’s 

Many patients need mechanical 

ventilation 

 BP control 

Manage increased intracranial pressure 



Acute Management 

Hypertension 

 Excessive HTN cause of hematoma 

expansion and poor outcome 

 BP too low can cause decreased CPP 

 Targets remain controversial 

 Newer studies show improved outcomes 

with lower BP’s- INTERACT 1 and 2, 

ATACH 

 Baptist SBP < 160 



Blood Pressure Control 

 AHA recommendation 

 SBP>180 or MAP>130- treat with infusion 

of labetalol, esmolol or nicardipine 

 Comatose patients- Monitor ICP and keep 

CPP 70-90mmHg 

 MAP should not be reduced beyond 15-

30% over 1st 24 hrs because may 

exacerbate ischemia in area surrounding 

hematoma 







Anticoagulation and ICH 

Most serious complication of warfarin 

 Very high mortality- up to 67% 

No standardized guidelines for reversal 

of AC 

 Discontinuation of warfarin 

 Vitamin K 

 FFP 

 PCC 



INR Reversal agents 

 Vitamin K 

 Takes 6 hrs to reach levels, longer half life 

 FFP 

 Contains multiple clotting factors 

 Effective in correcting INR acutely 

 Short DOA, large volumes 

 PCC (prothrombin complex 

concentrates) 

 Multiple advantages over FFP 



 PCC 

 Smaller volumes 

 No compatibility testing, no thawing 

 Corrects INR faster 

 Used more in Europe 

 



Seizures and ICH 

 Approx 8% patients will develop seizures 

within 30 days of ICH 

More likely to occur in lobar 

hemorrhages 

Use of anticonvulsants controversial but 

can reduce occurrence of early seizures 



Nursing Considerations 

 Bed elevation to 30degrees 

 Lowers ICP, stable CPP 

 Patient movement 

 Maintain body alignment with movement 

 Endotracheal suctioning 

 Short and infrequent 

 Bowel management 

 Prevent constipation which can inc ICP 



Surgical Treatment for ICH 

 2 basic rationales: 

 Mechanical 

Reduce mass effect, improve ICP and brain 

perfusion, prevent dangerous brain shifts and 

herniation 

 Chemical 

Removal blood products to minimize 

secondary injury from biochemical or 

inflammatory processes 



Easy decision 

 



Cerebellar Hematomas 

 >3cm benefit from 

surgery 

 Can have abrupt and 

dramatic 

deterioration in 1st 24 

hrs 

 Signs of brainstem 

compression- CN 6/7 

palsy 

 



Surgical options for ICH 

 Only stroke subtype that has defied attempts to 

find a scientifically proven effective therapy 

 Metaanalysis has shown no benefit from 

surgical intervention 

 STICH trial- important milestone in ICH surgical 

treatment 

 Goal was to investigate effectiveness of early 

surgery as compared to initial conservative 

management with later evacuation if deemed 

necessary by the neurosurgeon 

 

 

 



STICH Trial 

Over 1000 patients 

Randomized to early surgical treatment 
(<96 hrs) vs medical management 

Conclusion- patients with spontaneous 
ICH show no benefit with surgery vs 
medical management 

 Subgroup of patients with superficial ICH 
showed some benefit 

 Enrolling for STICH II 



MISTIE Trial 

 Image guided catheter aspiration and 

delivery of tPA in ICH patients with 

volumes >20mL 

 Early results favorable 

 Limits destruction of normal brain tissue 



Conclusion 

Optimism 

 Further understand pathophysiology so 

we can find both better medical and 

surgical therapies. 

 Improved surgical techniques with 

advanced technology using less invasive 

means of ICH removal  



The End 

 

 

 

Thank You! 



 
















