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Key points

What is the socialeconomic relevance of aneurysms
and subarachnoid haemorrhage?

Rupture of an intracranial aneurysm (IA) and subarach-
noid haemorrhage (SAH) is still one of the most feared
neurological diseases. The incidence of aneurysmal SAH is
6–15/100000/year with a 30-day case fatality of 30–50%.
About 50% of survivors are disabled. Although SAH only
represents the third most common cause of stroke, because
of the poor outcome after the haemorrhage and the young
age at which it occurs, the loss of productive life years
from SAH is as large as that from ischaemic stroke and the
estimated lifetime costs are more than double that of ischae-
mic stroke [1]. The prevalence of unruptured IAs of 2% in
the general population has been confirmed by recent MRI
studies of healthy volunteers and represents a common in-
cidental finding when patients are sent to MRI scanning for
unspecific complaints such as headache, vertigo, dizziness
or others. Still, management of these incidental findings is
a controversial topic and the decision of whether to “wait-
and-scan” or to treat the patient by microsurgical clipping or
endovascular coiling is based on weak data and highly indi-
vidualised.

What are the risk factors and is there an indication
for screening?

The lifetime risk of developing an intracranial aneurysm
is about 2% and the risk of suffering from an aneurysmal
SAH is about 0.6% when no other first degree relatives are
affected. A strong risk factor for intracranial aneurysm is a
positive family history, defined as two or more first degree
relatives with subarachnoid haemorrhages (relative risk
[RR] = 6.6) or polycystic kidney disease (RR = 4.4) [2].
These risk factors may identify individuals where screening
may detect an unruptured aneurysm and occluding it may
prevent potential SAH for this patient. However, because
of the rare occurrence of these diseases, screening of indi-
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viduals who have a family history of SAH or polycystic kid-
ney disease will have little effect on the incidence of SAH in
the general population. Most occurrences of subarachnoid
haemorrhage in the general population are related to the
more common risk factors of hypertension (RR = 2.8) and
smoking (RR = 1.9), however, these risk factors alone can-
not be used to trigger screening for an individual patient.
Screening should be offered to patients with familial history
or polycystic kidney disease and the rules of Rinkel should
be followed [2]: The goal of individual screening is not to
detect or to treat an aneurysm, but to increase the number
of quality years of life. Therefore, before intracranial ves-
sels are imaged, the risks and benefits of screening should
be weighed. The procedure and the risks of screening – the
risks of having an aneurysm, of an aneurysm rupturing, of
treatment, and of finding a very small aneurysm that will
not be treated but followed up, must be explained to the
patient. The implications for driving and flying licences and
life insurance (which differ by country), and the yield of
repeated screening if the initial screening is negative should
also be included when counselling a patient about screening.
If the candidate wants to be screened, another important
decision that has to be made before the screening is whether
to inform the patient about unrelated incidental findings.
Of course, all of these patients, including those who do not
want to be screened, should be advised against smoking and
to have their blood pressure checked regularly [2].

What is the risk of rupture from an unruptured
intracranial aneurysm?

The International Study of Unruptured Intracranial An-
eurysms (ISUIA) changed the management of unruptured
IAs in the last decade. Before ISUIA, unruptured IAs were
believed to bleed with a rate of 1% per year. ISUIA was
the largest prospective study of the natural history and
the risk of treatment of unruptured IAs. The main risk fac-
tors of rupture were size, site and the history of previous
SAH from another aneurysm. The 5-year cumulative rup-
ture rates for patients who did not have a history of SAH
with aneurysms located in the anterior circulation were
0% (<7 mm), 2.6% (7–12 mm), 14.5% (13–24 mm) and
40% (>24 mm) compared with rates of 2.5% (<7 mm),
14.5% (7–12 mm), 18.4% (13–24) and 50% (>24 mm),
respectively, for posterior circulation and posterior com-
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municating artery aneurysms [3]. The age of the patient
was a strong predictor for outcome after surgery, and pa-
tients >70 years, posterior circulation and large aneurysm
size were predictors of poor outcome both in endovascular
and microsurgical treatment. However, the study has been
criticised for the potential selection bias, the high crossover
rate for treatment, the a posteriori definition of size classed for
rupture risk and especially the extremely low rupture rate of
small (<7 mm) incidental aneurysms of the anterior circula-
tion. A recent study on familial aneurysms found a rupture
rate of 1% per year of those aneurysms that did not rupture
in the ISUIA cohort [4].

How can the rupture paradox of small aneurysms
be explained?

Subarachnoid haemorrhage is caused, in more than 50% of
cases, by a small (<7 mm) ruptured aneurysm of the ante-
rior circulation. However, when unruptured aneurysms of
the same size and location in patients without previous SAH
were observed in the ISUIA, no single aneurysm ruptured
during a mean follow-up period of 4 years. Besides an ISUIA
patient selection bias, a second hypothesis exists explaining
the paradox by a “formation-instability” time bias. Accord-

Figure 1
Hypothesis of formation
instability of intracranial
aneurysms. During the
different time periods of
the life of intracranial
aneurysms, they may have
different risks of rupture.
Due to the short time of
formation and instability,
it is unlikely that an aneu-
rysm is diagnosed inciden-
tally during this period.

ing to this hypothesis, intracranial aneurysms develop over
a very short time. During their formation, they are highly
unstable and have a high risk of rupture. After formation,
they stabilise and the risk of rupture decreases sharply. After
stabilisation they may stay at the same size or increase in
size over time. With an increase in size, the risk of rupture
may then increase again. Provided that the unstable forma-
tion time of aneurysms is short, it may become difficult to
observe them during this early stage (fig. 1).
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