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廖致翔 M.D. 

• 臺中榮民總醫院  

    神經外科暨重症專責 主治醫師 

• 經歷： 
– 2018 大陸台港澳 神經外科青年醫生手術技能大賽冠軍 

– 2017 世界神經外科聯盟學會會議座長 
• Main Topic Moderator for WFNS 2017 

– 國立陽明大學-臺北榮總解剖課程助教 
• Faculty of “Lectures and Hands-on Cadaver Dissection 

Course National Yang Ming University-VGHTPE 
Cerebrovascular Microneurosurgery “ 

 

– 臺北榮民總醫院 神經醫學中心 神經外科 主治醫師 (2015) 
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Incidence, case fatality, and functional outcome of intracerebral haemorrhage over time, according 

to age, sex, and ethnic origin: a systematic review and meta-analysis. Lancet Neurol 2010;9:167-76. 

– median 1-mo case fatality rate: 40% 

– functional independence: 12~39% 

Spontaneous ICH 
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ETIOLOGIES 



Hypertensive vasculopathy 

hypertensive occlusive disease 

diabetic vasculopathy 

 

penetrator arteries 

 pons and midbrain (basilar artery) 

 thalamus (thalamostriate a. from P1 & P2) 

 putamen and caudate (lenticulostriate a from M1) 

 

Exception: cerebellar hemorrhage 

lacunar infarctions uncommon in deep cerebellar nuclei 



The penetrator vessels in patients with chronic hypertension develop intimal 
hyperplasia with hyalinosis in the vessel wall; this predisposes to focal 
necrosis, causing breaks in the wall of the vessel. 



Cerebral amyloid angiopathy 

asymptomatic 

 important cause of primary lobar ICH 

older patients  

congophilic material 

small- to medium-sized blood vessels  



Other causes 

 Arteriovenous malformation 

 Dural arteriovenous fistula 

 Hemorrhagic infarction (cerebral venous thrombosis) 

 Septic embolism, mycotic aneurysm 

 Brain tumor 

 Bleeding disorders, liver disease, thrombolytic therapy 

 CNS infection 

 Moyamoya disease 

 Vasculitis 

 Cerebral hyperperfusion syndrome 

 Reversible cerebral vasoconstriction syndromes (RCVS) 

 Drugs (cocaine, amphetamines) 



PATHOGENESIS 



Cerebral microbleeds 

microscopic pseudoaneurysm formation 

subclinical leaks of blood 

 

hyalinosis or amyloid deposition  

 

more prevalent:  

advanced age and male sex 

 

 



associated with:  

hypertension (OR 3.9)  

diabetes mellitus (OR 2.2) 

cigarette smoking 

 

COPD: 

risk factor for prevalent and incidental microbleeds 

(OR 3.3 and 7.1, respectively)  

Rotterdam study. 

Cerebral microbleeds 



Mechanisms of brain injury 

primary direct mechanical injury 

expanding clot & cytotoxic perilesional edema  

mass effect & IICP 

reduced cerebral perfusion & ischemic injury 

cerebral herniation 

 



perihematomal edema  

> 1/2 pts in imags 

maximum volume 7 to 12 days after onset  

concomitant acute ischemic lesions 

DWI 

not contiguous to ICH 

Mechanisms of brain injury 



Hemorrhage enlargement 

Serial CT:  

first three hours after onset 
 In a prospective series of 103 patients with ICH, significant 

hemorrhage growth (>33% volume increase) occurred in 38 % of 

patients over the first 24 hours 

 

into intraventricular space (IVH) 

40 to 60 %  

associated with complications and worse outcomes 





EPIDEMIOLOGY 



Nontraumatic ICH 

• 9-27 % of all strokes globally 

• incidence: 12 to 31 per 100,000 people 

– doubling every 10 years after age 35 

 

• highest in Asians, intermediate in blacks, and 

lowest in whites 



Global Burden 

• systematic review 

– death and disability 

– incidence of ischemic stroke: twice as great 

 

• decreasing in high-income countries  

• increasing in low-/middle-income countries  

– highest incidence in Asia and Southern Sub-
Saharan Africa 

– lowest incidence in North America, Western Europe, 
Latin America, and Oceana. 



RISK FACTORS 



Hypertension 

• most common etiology 

• most important risk factor 

• more than doubles the risk of ICH 



Antithrombotic therapy 

• Warfarin – two- to fivefold  

– INR >3 

• risk factor for larger initial hemorrhage volume 

• as well as poorer outcomes after ICH 



Other risk factors 

• High alcohol intake 

• Black race 

• Lower cholesterol and lower LDL 

cholesterol  

• Genetic variation APOE genotype 

 

 

 



CLINICAL PRESENTATION 



Onset and progression 

• exertion or intense emotional activity 

– routine activity 

• symptoms and signs 

– increase gradually over minutes or a few hours  

• in contrast to brain embolism and SAH 

– maximal at onset 

– Headache & vomiting 

• one-half 
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CT for brain: 1972-73 

CT for whole body: 1975 
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Outcomes??? 

140 180 
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• BP lowering in acute ICH is safe! 

 

Go early (get IV drug) 

Go intensive (target 140mmHg, but not to 120mmHg) 

Go sustained (for 7days) 

 

Take Home Message 
        

45 


