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Aortic Aneurysmal Disease:
When to Refer and Current Management

A thoracic aortic aneurysm (TAA) is a dilation
of the thoracic aorta to over 50% of the normal
aortic diameter.1 It is a serious condition, often
requiring surgical intervention. Thoracic aortic
aneurysms can be classified according to their
location (ascending, arch, or descending), size,
pathology (true aneurysm, which involves all
three layers of the aortic wall, versus pseudoa-
neurysm, in which the wall consists of a fibrous
capsule), or underlying cause (e.g., connective
tissue disease, familial predisposition, athero-
sclerosis, infection).

Epidemiology

There are between six and ten new cases of
TAAs per 100,000 patients per year, presenting
most commonly in individuals that are in their
sixth or seventh decade of life.2,3 Typically, men

are more affected by TAAs, with a 4:1 male to
female ratio.3 It is also important to note that
over 10% of people who initially have a TAA
also have multiple other aneurysms.3

Pathogenesis

There are multiple factors that could contribute
to the development of a TAA.4 Though the
causal relationship remains unclear, TAAs have
been shown to be associated with artherosclero-
sis. Commonly cited risk factors for developing
a TAA are hypertension, hypercholesterolemia,
and smoking. The common pathologic finding
is cystic medial necrosis: the aortic media loses
elastic and muscular fibres, while the accumu-
lation of mucopolysaccharide creates a cyst-
like space between the fibres. This weakens the
aortic wall and increases wall tension. As a
result, the aortic wall begins to balloon out-
wards, increasing the risk of rupture.5

Signs and Symptoms

Thoracic aortic aneurysms can be challenging
to diagnose, as they are often asymptomatic.
In patients that do have symptoms, these symp-
toms are most likely related to local com-
pression; for example, tracheal, esophageal
and recurrent laryngeal compression.5 It is,
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Clinical Concerns

Terry’s Case
Terry, 62, had volunteered for a healthy participant
research study in which he underwent a CT scan of
the chest. He received a phone call from the study
physician stating that an aneurysm of his thoracic
aorta was incidentally discovered and that he
should seek consultation with his family physician.
The results of the scan were forwarded to his
physician’s office. The scan demonstrated a 6 cm
ascending aortic aneurysm in Terry, who is 5’10” tall
and 185 lbs in weight.



The Canadian Journal of Diagnosis / March 2012 83

therefore, important to evaluate patient history
for the presence of risk factors that are associat-
ed with TAA.

Association With Other
Conditions

Certain conditions have been shown to increase
the risk for both TAA development and earlier
TAA rupture, which warrants closer monitoring.4

These conditions are summarized in Table 1.

Why and When to Operate

Depending on the type and size of aortic
aneurysm, timely surgical intervention may be
vital. The natural history of aneurysms is to
proceed onto rupture or dissection, both of
which are commonly fatal. All pseudoa-
neurysms should be evaluated by a surgeon.
True aneurysms are referred based on size cri-
teria. Historically, physicians have determined
the need for performing an operation based
on the absolute aortic size. Davies, et al have

presented the risk of rupture, dissection or death
in patients with TAA based on the aortic size
that is indexed against the body surface area;
this is called the aortic size index (see Table 2).7

Table 1

Common Genetic Conditions Associated with Thoracic Aortic Aneurysm

Condition Defect(s) Description/Characterization

Marfan Syndrome Fibrillin-1 Gene Mutation • Defective synthesis of elastic tissue that
results in the undermining of connective
tissue in the body

• Characterized by complications involving the
eyes, cardiovascular system, central nervous
system, and lungs

Ehlers-Danlos COL3A1 Gene Mutation • Mutation in type V collagen synthesis that
Syndrome plays an important role in the fibrillogenesis

of type I collagen

Loeys-Dietz TGFBR1/2 Mutations • Mutation in the transforming growth factor
Syndrome β-receptor gene

• Characterized by hypertelorism, split uvula
or cleft palate, tortuous arteries, and aortic
aneurysms

Table 2

Risk of Adverse Outcomes
by Aortic Size Index (ASI)7
Aortic Size Index Yearly Risk of Rupture,

Dissection, or Death

< 2.75 cm/m2 4%

2.75–4.25 cm/m2 8%

> 4.25 cm/m2 20%

Back to Terry
Terry’s aneurysm was localized to his ascending
aorta without root, arch, or valve involvement. His
ASI was 2.97, which placed him in a moderate risk
category for adverse outcome without surgery. His
coronary arteries were disease free on angiogram.
He underwent open heart surgery in which a
Dacron tube graft was used to replace the
aneurysmal segment, and he has done well
post-operatively.
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The aortic size index (ASI) was shown to be a
better predictor of adverse events than absolute
aortic size, and we suggest that a surgeon should
begin to follow the patient as the ASI approach-
es 2.75 cm/m2. TAA surgery can be complex and
can be associated with adverse outcomes, such
as death, stroke, paraplegia, and bleeding.
However, the rate of such outcomes can be
reduced if the TAA is discovered prior to rupture
or dissection; the operative mortality after elec-
tive TAA repair is 3 to 6%, while the operative
mortality after emergency surgery is 16 to 59%.8
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Take-home Messages

• Thoracic aortic aneurysms can lead to
devastating events, such as rupture,
dissection, stroke, and death

• They are often asymptomatic, making it a
diagnostic challenge

• All pseudoaneurysms of the thoracic aorta
should be evaluated by a surgeon

• A surgeon should become involved in following
a TAA patient when the ASI approaches
2.75 cm/m2

• Appropriately timed surgical intervention
greatly reduces patients’ risks


