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Estimating risk-benefit ratio

 Clinicians often make mental estimate of  life-time risk 

AVM haemorrhage

 This is often done by multiplying the annual risk by 

number of  years to gain

 A better method of  calculating cumulative risk is to 

utilise probability calculation



Calculation: Simple Vs 

Probability, calculation

Simple Probability

1% annual 

risk over 10 

years

10 9.6

2 % annual 

risk over 30 

years

60 45



Calculating Cumulative risk



a1 r
Where,

a, risk of the adverse event not occurring

r,  risk of the adverse event happening



c 100 (1 ayears)
Where,

c, cumulative risk of  the the adverse event happening over the specified number of  years



Maths of  Probability

100

98

2

1.96

96.4

100 * 0.98

100 * 0.98 *  0.98

100 * 0.98 * 0.98 * 0.98
100 * 0.98

100 * 0.98 *  0.98

100 * 0.98 * 0.98 * 0.98

100 * (1-risk of  rupture) yearsChance of  non-rupture =

Chance of  rupture = 100 – chance of  non-rupture

If  annual risk of  AVM haemorrhage = 2%



Risk of  

Intervention Vs natural 

history

 The Risk of  intervention is immediate

 Risk of  natural history is distributed over the life-time







A Calculator that takes into 

account,

 Annual risk of  haemorrhage, morbidity, mortality

 The risk of  intervention; adjustable risk

 The age, sex, average life expectancy of  the patient

 The period over which the cumulative risk need to be 

calculated



Example #1

 45-year lady from UK

 Use the figures from Ondra et al.’s study (Ondra SL et 
al. J Neurosurg 1990; 73: 387-391

 Patient has a Spetzler-Martin Grade II AVM

 ? What is the cumulative life-time risk of  adverse 
events for the patient

 ? Natural history Vs Intervention






