Gerebral
Aneurysms

Early Detection is Key
to Survival

Due to its devastating mortality rate,
physicians should remain on high alert for early
signs and symptoms of cerebral aneurysms.

By John J. Kelly, MD;
Deon F. Louw, MD, FRCSC; and
Garnette R. Sutherland, MD, FRCSC

Mrs. Webb’s case

Mrs. Webb, 72, presented to three different physicians
over a 10-day period with severe headache (sudden
onset), nausea, vomiting, photophobia, and neck stiffness.
On day 10, she was brought comatose to the emergency
department. A computed tomography scan showed
diffuse subarachnoid hemorrhage (SAH) and a left frontal
intracerebral hematoma. Contrast angiography
demonstrated an anterior communicating aneurysm.

Due to her severe and persisting deficit, supportive care
was withdrawn.

Mrs. Adams’ case

Mrs. Adams, 54, developed an altered level of
consciousness and right hemiparesis seven days after
rupture of an intracranial aneurysm. Cerebral
vasospasm was confirmed by contrast

angiography. Triple H therapy (hypertension,
hypervolemia, and hemodilution) was instituted,
partially reversing the hemiparesis.
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1. What are the risk factors of
aneurysm?

2. What are the symptoms?

3. What investigations should be
performed?

4. What is the treatment?

Over the past 20 years, there have been sig-
nificant advances in the diagnosis and
treatment of intracranial aneurysm. The conse-
quence of subarachnoid hemorrhage (SAH)
secondary to aneurysm rupture, however,
remains a significant problem, with only one in
three patients returning to their former quality
of life.!

Autopsy data demonstrate that 2% of the
population harbour a cerebral aneurysm, and
half of these patients present with SAH.2 A
variable incidence of SAH has been reported,
ranging from six to 11/100,000/year.3 The inci-
dence is higher in women. The peak age for
SAH is between 55 and 60 (Figure 1). Familial
aneurysms usually present at a younger age.4



What is the
pathophysiology of
intracranial aneurysms?

Intracranial aneurysms are acquired lesions
that occur at branching points of major
intracranial arteries. They are related to

hemodynamic degradation of the internal
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Mr. Lafleur’s case

Mr. Lafleur, 65, improved clinically following a
coma-producing SAH. He underwent a
craniotomy and microsurgical clipping of his
aneurysm the following day. Followup cerebral
angiography at day 7 confirmed aneurysm
obliteration, and absence of vasospasm. The
patient made an unremarkable recovery.

elastic lamina in the wall of cerebral arter-
ies. Hemodynamic stress is increased by
anatomical anomalies of the circle of Willis.
Eighty-five per cent of aneurysms occur in
the anterior (carotid) circulation and 15%
occur in the posterior (vertebro-basilar) cir-
A genetic predisposition is
increasingly recognized.> Less common
causes include trauma, infection, radiation,
inflammatory conditions, and neoplasia.

culation.

What are the

Table 1

Risk factors for aneurysmal SAH

e Smoking

e Family history

* Female

¢ Polycystic kidney disease

¢ Collagen vascular disorders
e Hypertension

e Alcohol

risk factors?

An avoidable risk factor associated with
intracranial aneurysm development and rupture
is cigarette smoking. Other risk factors are list-
ed in Table 1. These

clap”) often associated with nausea, vomiting,
photophobia, and neck stiffness (Table 2). In
up to 30% of patients, the SAH diagnosis is
not established, leading to catastrophic conse-

risk factors are likely
additive, amplifying
the injurious effect of

hemodynamic stress. I Male (44%)

. Female (56 %)

What are the
symptoms?

The most common
presentation of an
intracranial aneurysm
is SAH. Patients with
SAH describe sudden
onset of  severe

19

57%

52%
71%
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headache (“thunder-

Figure 1. Age distributon for aneurysmal SAH.9.10
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Figure 2. The time course for rebleeding and cerebral vasospasm following aneurysmal SAH.2

Table 2

Presenting symptoms of aneurysmal SAH

Symptom Prevalence
Headache > 90%
Nausea/vomiting 45%
Photophobia 50%
Neck stiffness 50%
Altered level of consciousness 50%
Focal neurologic deficit 30%

quences. Unfortunately, the literature labels
these missed events as “warning leaks” or
“sentinel hemorrhages,” implying a false
benignity.

Extensive SAH is often coma-producing
and may be accompanied by intracerebral
hematoma or interventricular hemorrhage.
Depending on clot location, the patient may
display lateralizing neurologic deficits.
Expanding (unruptured) aneurysms are unsta-
ble and may produce cranial nerve palsies, in
particular the non-pupil sparing occulomotor
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iled by the risk of
rebleeding and cere-
bral vasospasm. The
risk of rebleeding is highest immediately fol-
lowing aneurysmal rupture, but decreases
over 48 hours to 1% per day for the initial
two weeks. At one year, 50% of patients have
rebled, with a 43% mortality rate (Figure 2).2
Vasoactive breakdown products of sub-
arachnoid blood induce symptomatic
vasospasm of the intracranial vessels in 30%
of patients following aneurysmal SAH.
Onset typically occurs at day 4, peaks
between days 7 and 10, and resolves by day
18 following SAH. The consequences of
vasospasm include stroke and death.2

What investigations
should be performed?

Before initiating investigations, the patient’s
condition must be stabilized. The airway must
be assessed and secured, hemodynamic para-
meters normalized, and symptomatic control
of pain, nausea, and vomiting initiated.
Secondary to catecholamine storm associated
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Suspected aneurysm

Ruptured

Immediate CT scan

Symptomatic Asymptomatic

SAH positive NS consultation Elective MRI/MRA

SAH negative

CT, MRI,
cerebral angiogram

NS consultation

Cerebral angiogram Positive Negative

CT: Computed tomography
Home NS: Neurosurgical

LP:  Lumbar puncture

MRI: Magnetic resonance imaging

| MRA: Magnetic resonance
Cerebral angiogram angiography
SAH: Subarachnoid hemorrhage

Figure 3. Investigation of suspected cerebral aneurysm and aneurysmal SAH.

NS consultation

with SAH, patients may develop cardiac
arrhythmias, cardiac ischemia, and, rarely,
pulmonary edema. Figure 3 outlines an algo-
rithm for investigation of suspected intracra-
nial aneurysm.

If the clinical presentation suggests SAH,
immediate computed tomography (CT) brain
imaging is necessary. If the CT is negative, a
lumbar puncture must be performed and
cerebrospinal fluid (CSF) expeditiously
examined for xanthochromia.
Xanthochromia occurs secondary to lysis of
red blood cells and may take up to 12 hours
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Take-home message

Symptoms

e The most common symptom of aneurysm is SAH.

e The symptoms of SAH include severe
headache, nausea, vomiting, photophobia, and
neck stiffness.

Diagnosis

e |f SAH is suspected, an immediate CT scan is
necessary.

e |f the CT is negative, lumbar puncture must be
performed and CSF examined.

Treatment

e Treatment options include microsurgery or
endovascular intervention.

e Direct surgical repair remains the gold standard
of treatment.

What is the treatment?

Treatment options include microsurgery or
endovascular intervention. Influencing fac-
tors include aneurysm size, location, patient
age, neurologic and medical condition, and
institutional expertise. Direct surgical repair
remains the gold standard of treatment. An
increasing proportion of patients are now
managed using endovascular techniques and
this number will continue to increase as
technology advances.” However, the durabil-
ity of this treatment remains uncertain.
Supportive care may be an appropriate
option in patients with severe neurologic
deficits. Treatment of asymptomatic
aneurysms remains controversial and
requires neurosurgical input.8

to appear. Xanthochromic CSF confirms the
diagnosis of SAH. Bloody CSF that does not
clear in serial tubes is also indicative of SAH.
Both situations require neurosurgical consulta-
tion and cerebral angiography. If symptoms of
SAH are remote and CSF unremarkable, clini-
cal suspicion of SAH warrants neurosurgical
consultation. Given the potential conse-
quences, it is imperative that a diagnosis of
SAH not be missed.

Symptomatic, unruptured aneurysms, par-
ticularly those presenting with occulomotor
palsy (cranial nerve III), require immediate
neurosurgical consultation. Asymptomatic,
unruptured aneurysms are usually serendipi-
tous findings discovered during investigation
of other problems. They are often detected by
screening for familial aneurysms using mag-
netic resonance angiography (MRA). CT
angiography is not recommended. Based on
current data, we recommend screening individ-
uals with two first-degree relatives with a
known intracranial aneurysm.6
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Keep suspicion
index high!

Despite improvements in the understanding,
diagnosis, and treatment of aneurysms and
aneurysmal SAH, the morbidity and mortality
from these lesions remain a problem. Ten to
15% of patients die before reaching the hospi-
tal.] Rebleeding and vasospasm are the major
causes of morbidity and mortality among
patients surviving the initial hemorrhage. Of
the victims of aneurysmal SAH, one-third die
or have severe disability, one-third have mild to
moderate disability, and one-third return to for-
mer activities.?

The impact of aneurysmal SAH remains
unchanged, despite advances in diagnostic and
treatment strategies. It is imperative that physi-
cians maintain a high index of suspicion for
this condition and establish the diagnosis as
soon as possible. Consideration should be
given to referring patients to tertiary centres



with microsurgical and endovascular expertise.

Technological advances, such as

MRA, have

made effective screening possible. Risk factor
modification, especially cigarette smoking and
blood pressure control, is essential to influence
the natural history of this disease. ‘@)

References

1.

2.

Schievink WI: Intracranial aneurysms. N Engl J Med 1997;
336(1):28-40.

Kassell NF, Torner JC, Haley EC Jr.,et al: The International
Cooperative Study on the Timing of Aneurysm Surgery. Part
1: Overall management results. J Neurosurg 1990; 73(1):18-
36.

Broderick JP, Brott T, Tomsick T, et al: Intracerebral hemor-
rhage more than twice as common as subarachnoid hemor-
rhage. J Neurosurg 1993; 78(2):188-91.

Leblanc R: Familial cerebral aneurysms. Can J Neurol Sci
1997; 24(3):191-9.

Schievink WI: Genetics and aneurysm formation. Neurosurg
Clin N Am 1998; 9(3):485-95.

The Magnetic Resonance Angiography in Relatives of Patients
with Subarachnoid Hemorrhage Study Group: Risks and ben-
efits of screening for intracranial aneurysms in first-degree rel-
atives of patients with sporadic subarachnoid hemorrhage. N
Engl J Med 1999; 341(18):1344-50.

Cerebral Aneurysms

Molyneux A, Kerr R, Stratton |, et al: International
Subarachnoid Aneurysm Trial (ISAT) of neurosurgical clipping
versus endovascular coiling in 2,143 patients with ruptured
intracranial aneurysms: A randomised trial. Lancet 2002;
360(9342):1267-74.

International Study of Unruptured Intracranial Aneurysms
Investigators: Unruptured intracranial aneurysms: Risk of rup-
ture and risks of surgical intervention. N Engl J Med 1998;
339(24):1725-33.

Locksley HB: Natural history of subarachnoid hemorrhage,
intracranial aneurysms and arteriovenous malformations.
Based on 6,368 cases in the cooperative study. J Neurosurg
1966; 25(3):219-396.

.Locksley HB, Sahs AL, Knowler L: Report on the cooperative

study of intracranial aneurysms and subarachnoid hemor-
rhage. Section Il. General survey of cases in the central reg-
istry and characteristics of the sample population. J
Neurosurg 1966; 24(6):922-32.

Remember This...

Rememberng is ditficult... but even more
difficalt it you have Altheimer Disease.

A disease, which attects the brain. erases
memory, and eventually takes lite riself.

The Alrheimer Society provides information,
support and funds research into the cause
and cure. To find out more contact your
local Alzheimer Society

www.alzheimerca

Help for Today. Hope for Tomorrow.

AlzheimerSoc




