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Roadmap

• Prevalence of intracranial aneurysms

• Natural history of intracranial aneurysms and their risk of rupture
• ISUIA

• UCAS

• PHASES

• Other risk factors
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Prevalence

• Aneurysm rupture causes SAH

• Often affects younger patient (< 65 years)

• Important morbidity and mortality

• UK annual costs of 510.000.000 £ for SAH

3Cost Eff  Resour Alloc 2010; 8: 6.



„The“ meta-analysis
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Prevalence

• 68 studies, 83 study populations, 1450 UIAs in 94 912 patients from 
21 countries

• Crude prevalence of uruptured intracranial aneurysms (UIA): 2.9%

• 3.2 % (95% CI 1.9–5.2) in a population without comorbidity, with a 
mean age of 50 years, and consisting of 50% men

• PR 0·01 (95% CI 0·00–0·12) in patients <30 years

• PR 2·2 (1·3–3·6) for women >50 years

• No higher prevalence in Japan and Finland  higher rupture risk in 
these populations

5Lancet Neurol 2011; 10: 626–36



Risk factors for UIA
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• PR 2·2 (1·5–3·3) for positive family history of SAH or UIA with at least two first-
degree relatives compared with those with only one affected first-degree 
relative.



Prevalence
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Lancet Neurol 2011; 10: 626–36

93%



To summarize…
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• The prevalence of intracranial aneurysms is around 3 %

• The prevalence of UIA is influenced by

• Presence of polycystic disease

• Positive family history 

• Age

• Sex

• Probably atherosclerosis and tobacco

• Geographical region has no effect on prevalence

• The majority of UIA measures < 5 mm



To summarize…
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• Other rare factors associated with UIA
• MEN type I syndrome
• HHT
• Ehlers-Danlos syndrome type IV
• Marfan’s syndrome
• neurofibromatosis type I
• aortic coarctation
• sickle cell disease
• Moya Moya disease
• fibromuscular dysplasia 
• systemic lupus erythematosus
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What are the data?

Prospective studies, >50 patients, rupture as endpoint

• ISUIA (Lancet 2003; 362: 103–10) 

• UCAS (N Engl J Med 2012; 366: 2474–82)

• SUAVE (Stroke 2010; 41: 1969–77)

• Juvela et al. (Stroke 2013; 44: 2414–21)

• Wermer et al. (Stroke 2006; 37: 414–18)

• Ishibashi et al. (Stroke 2009; 40: 313–16)
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ISUIA
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ISUIA

• Prospective cohort study

• 4060 pts (1917 surgery, 451 endovascular)

• 1692 pts with 2686 UIA conservatively managed

• 1077 pts with UIA and without previous rupture
• 410 surgery and 124 endovascular during follow-up

• Mean follow-up: 4 years

• 51 ruptures during follow-up

• 41 ruptures without previous SAH

• 10 ruptures with previous SAH
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ISUIA

• Annual rupture rate of UIA <7mm: 0.1%
• Higher rupture rates in UIA <7mm with previous SAH (p<0.0001)

• Annual rupture rate of all UIA: 0.8%
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Nn=2



ISUIA
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ISUIA
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ISUIA

• The ISUIA data are far from perfect cf selection bias

• Multiple methodological flaws

• Impression of „good data“ because of the large sample
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UCAS
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UCAS

• Prospective cohort study

• Japan

• 5720 pts with 6697 UIA (2722 pts with 3050 IA were treated after 
diagnosis)

• 1696 UIA at 3 years of follow-up

• During 11.660 aneurysm years
• 111 ruptures

• Annual risk of rupture 0.95%
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UCAS

22



UCAS
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UCAS
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UCAS

• In general, similar problems as ISUIA but larger patient and aneurysm
sample

• Exclusively japanese cohort (ISUIA 90% caucasian patients)
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PHASES score

26



PHASES score
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• Pooling and analysis of 6 studies
• ISUIA (Lancet 2003; 362: 103–10) 

• UCAS (N Engl J Med 2012; 366: 2474–82)

• SUAVE (Stroke 2010; 41: 1969–77)

• Juvela et al. (Stroke 2013; 44: 2414–21)

• Wermer et al. (Stroke 2006; 37: 414–18)

• Ishibashi et al. (Stroke 2009; 40: 313–16)

 8382 pts, 230 SAH during f/u



28



29



30



31



• Aneurysm rupture is often related to growth

• Rupture without growth may occur

• Growth is a non-linear process, episodes of high and low rupture risk
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Adapted and modified from G. Rinkel
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To summarize
• SAH risk depends on

• Size

• Location

• Previous SAH

• Hypertension

• Geographical region of the patient (Finland and Japan ~3 times higher rupture
risk)

• Age

• Morphology

• Family history

• Tobacco smoking

• Aneurysm multiplicity

• Growth during follow-up
35



ELAPSS Score
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ELAPSS Score
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