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■ ABSTRACT

Abdominal aortic aneurysms (AAAs) are not only a
danger in themselves, they also signify underlying
vascular disease that warrants intensive cardiovascular
risk reduction, especially smoking cessation. Aneurysmal
size and the patient’s fitness for surgery are the main
determinants of timing and method of elective repair. The
choice of open surgery vs endovascular repair depends on
the patient’s condition, preference, and life expectancy,
and the surgeon’s experience.

■ KEY POINTS

Physical examination is fairly insensitive for detecting
AAAs. Nevertheless, looking for AAAs is worthwhile
during regular physical examinations. Contrary to a once-
popular belief, gentle palpation of AAAs is safe and does
not precipitate rupture.

The threshold for AAA repair is 5.5 cm in men or 5 cm in
women. AAAs larger than 6 cm should be repaired if
possible. Small aneurysms (4.0–5.0 or 5.5 cm) should be
followed with serial ultrasound scans until they become
symptomatic, enlarge rapidly, or become large enough to
repair.

Endovascular repair is appropriate for older patients and
others at higher operative risk, whereas open surgery
may be preferred for younger patients because its results
have proven more durable.

BDOMINAL AORTIC ANEURYSMS (AAAs)
are common and, if they rupture, lethal.

They are also a marker for atherosclerotic car-
diovascular disease.

Physicians treating patients with AAAs
must decide when and how to treat these
lesions. But they must also address the under-
lying vascular disease, with aggressive risk
reduction strategies.

This article discusses the management of
AAAs, including when and how it is appro-
priate to use the new technique of endovascu-
lar repair.

■ DEFINITIONS

Aneurysm is a Greek word meaning dilatation.
The aorta below the renal arteries is the most
common site for true arterial aneurysms.

A true abdominal aortic aneurysm is a cir-
cumscribed, permanent, segmental dilatation
involving the three layers of vessel wall with a
minimum increase in diameter of 50% com-
pared with the expected normal (or the prox-
imal) segment.1

Since the abdominal aorta tends to be
about 2 cm in diameter, a true AAA measures
3.0 cm or more. However, the normal diame-
ter varies depending on the patient’s age, sex,
height, weight, race, body surface area, and
baseline blood pressure. Hence, using a diam-
eter ratio may be better, particularly in small-
er people such as women and those of short
stature.

Aortic ectasia is a mild generalized dilata-
tion (< 50% of the normal diameter or ≤ 2.9
cm)1 that is due to age-related degenerative
changes in the vessel wall.

Aneurysms are generally classified accord-
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ing to their shape. Fusiform aneurysms, the
most common type seen in the infrarenal
aorta, are diffuse and circumferential, while
saccular aneurysms involve only a portion of
the circumference, with a characteristic out-
pouching of the vessel wall.

■ HOW ANEURYSMS DEVELOP

The aortic wall has a specific arrangement of
structural proteins that give it strength and
elasticity. With age or in response to other
conditions (TABLE 1), the composition of the
extracellular matrix protein in the media
may change, with subsequent destruction of
the elastic lamella, rendering the aorta less
able to withstand the force of systolic pres-
sure. Consequently, the wall dilates and may
rupture.

The infrarenal aorta is more prone to
develop aneurysms than other segments, for
several reasons. Mechanically, it is the segment
that must expand the most during systole and
contract the most during diastole. Its wall is
thinner and has fewer adventitial vasa vasora
than the thoracic aorta. Physiologically, it is
more prone to atherosclerosis, a proposed nidus
for aneurysmal dilatation.

Atherosclerosis, inflammation, and MMPs
Many patients with AAAs also have athero-
sclerosis in the aorta and in other arteries, sug-
gesting that aneurysmal disease may be a part

of a larger spectrum of vascular disease and
that atherosclerosis promotes AAA forma-
tion.

In atherosclerotic AAA, inflammatory
cells infiltrate into the vessel wall and may
secrete specific matrix metalloproteinases
(MMPs). The different types of MMPs play
diverse roles via complex interactions that
eventually lead to degradation of the structural
media proteins, and subsequently to aneurysmal
dilatation (FIGURE 1).2

In addition, there are significantly fewer
smooth muscle cells in human AAA tissues
than in normal or atherosclerotic nonaneurys-
mal aortic tissue.3 This decrease in smooth
muscle cells is suspected to be secondary to
apoptosis, suggesting a role for focal cell apop-
tosis in the pathogenesis of AAA.

■ A DISEASE OF THE ELDERLY

AAA is a disease of the elderly; it is the 10th
leading cause of death in older men in the
United States, and the individual’s risk of
AAA increases by 6% per decade of life.4

Incidence may be increasing
AAAs seem to have increased in incidence
over the past 50 years. A population-based
study from Rochester County, Minnesota,
estimated that the incidence tripled between
1951 and 1980 (from 12.2 to 36.2 per 100,000
person-years).5,6

Most AAAs are
asymptomatic
and expand
silently
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Conditions associated with abdominal aortic aneurysms

Atherosclerosis (degenerative)
Promotes AAA formation

Cystic medial necrosis
Usually affects the ascending aorta and seen in Marfan syndrome

Vasculitis
Takayasu arteritis, giant cell arteritis, spondyloarthropathies, rheumatoid arthritis

Infectious diseases (rare)
Syphilitic arthropathy (rare ascending aorta), tuberculosis, mycotic aneurysms

Congenital (rare)
May be associated with cardiac anomalies

Trauma (rare)
Usually affects the ascending or descending aorta after closed deceleration injuries

T A B L E  1
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■ The complex role of inflammation in AAA formation

CCF
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FIGURE 1

Most patients with abdominal aortic aneurysms (AAAs) have atherosclerosis. And just as
we now understand inflammation plays a role in atherosclerosis, inflammation also plays
a prominent role in the formation of AAAs.

Inflammatory cells (primarily macrophages
and B cells, but also T cells and mast cells),
infiltrate into the media, perhaps in
response to factors that include genetic dis-
position, wall stress, elastin fragments, and
oxidized lipids. These cells release inflamma-
tory cytokines such as interleukin 1, inter-
leukin 6, tumor necrosis factor alpha, and
interferon gamma.

Matrix metalloproteinases (MMPs) are released by macrophages
and smooth muscle cells in response to inflammatory cytokines,
plasmin, and decreased levels of nitric oxide. The cytokines also
suppress tissue inhibitors that normally would regulate MMP
production and activation, resulting in even more degradation.

MMPs degrade collagen and elastin in the media, weak-
ening the aortic wall and leading to aneurysm formation.

Macrophage

MMP degrades elastin

Media

Mast
cell

Inflammatory
cytokines
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It is tempting to attribute this trend to
increased life expectancy and increased aware-
ness of aneurysms and screening for them.
However, the incidence of complicated, symp-
tomatic, large AAAs also increased,5,6 and
necropsy studies also show an increased inci-
dence, both of which suggest that awareness and
screening do not explain the trend. On the
other hand, the increased incidence may have
been biased by the introduction of new surgical
techniques and decreased operative mortality,
similar to what happened when the reported
incidence of proximal femur fractures increased
when hip pinning was introduced in the 1930s.7

More common in men than in women
In a large multinational study,8 the prevalence
of AAA was four times higher in men than in
women (0.4% in nonsmoking women vs 1.6%
in nonsmoking men; 1.5% in women who
smoke vs 6.3% in men who smoke). The
prevalence is two to five times higher in men
and two to three times higher in women with
cardiovascular risk factors or atherosclerotic
cardiovascular diseases than in control groups
without such risk factors.9

The disease tends to affect older
Caucasian men more than their black coun-
terparts.8 It tends to cluster in families, often
affecting young members who may not have
the traditional acquired risk factors.

■ OFTEN DIAGNOSED INCIDENTALLY

Many AAAs are detected incidentally during
cardiac catheterization, computed tomogra-

phy (CT), ultrasonography, or magnetic reso-
nance imaging (MRI) performed for unrelated
reasons. Up to 50% of AAAs can be recog-
nized on plain roentgenograms as a calcified
aneurysmal wall.

Most AAAs are asymptomatic
Most AAAs are asymptomatic and expand
silently. New spontaneous abdominal pain in a
patient with a pulsatile epigastric mass or a
known AAA may signal rupture into the
retroperitoneum or leakage within the aneurysm
wall, leading to rapid expansion or imminent
rupture. This requires immediate evaluation
with CT if possible or urgent exploratory laparo-
tomy and aggressive management.

Peripheral embolization to the lower
extremities, which is common with popliteal
artery aneurysms, is rare with AAAs even
though many of them contain a mural throm-
bus. Rarely, disseminated intravascular coagu-
lopathy may develop, particularly with larger
or unstable aneurysms.10

Physical examination is worthwhile
Physical examination may miss a substantial
number of asymptomatic AAAs. Nevertheless,
one should check the abdominal aorta during
regular physical examinations because it is easy
to do and may detect a life-threatening
aneurysm.

The sensitivity of physical examination
increases with the size of the aneurysm: 29%
to 61% for AAAs 3.0 to 3.9 cm in diameter
and 76% to 82% for those 5.0 cm or larg-
er.11,12 It is generally easier to detect a pul-
satile mass in thin patients and those who do
not have a tense abdomen. Fink et al12 found
that a focused abdominal examination is very
sensitive for detecting AAAs large enough
(≥ 5 cm) to warrant elective intervention in
nonobese patients (abdominal girth < 100 cm
[40 inches]).

Contrary to a once-popular belief, gentle
palpation of AAAs is safe and does not pre-
cipitate rupture.11

Imaging studies
Ultrasonography has a sensitivity close

to 100%, is well accepted by patients, and is
the preferred method for detecting and fol-
lowing the progression of AAAs. It can show

Smoking is the
strongest
modifiable risk
factor for AAAs

FIGURE 2. Computed tomographic scan of
the abdomen showing a large abdominal
aortic aneurysm (arrow).

ANEURYSMS ALMAHAMEED AND COLLEAGUES



the dimensions of the abdominal aorta and
other relevant findings such as mural throm-
bus and iliac artery aneurysms. To optimize
image quality, patients should fast before the
examination, which reduces bowel gas.
Ultrasonography is operator-dependent and
may not be as accurate in obese patients.13

Contrast CT provides detailed anatomic
information and is valuable when planning
AAA repair (FIGURE 2). The disadvantages
include nephrotoxicity, cost, exposure to radi-
ation, suboptimal visualization of the origins
of aortic branch vessels (compared with con-
ventional angiography), and, occasionally,
inaccurate localizing of the aneurysmal neck.

Magnetic resonance angiography (MRA)
does not require nephrotoxic contrast but is
not more accurate than thin-slice CT (FIGURE

3). MRA is costly and not as readily available
as contrast CT and ultrasonography.14

Contrast aortography is performed before
surgery in patients suspected of having
suprarenal or juxtarenal aneurysms, renovas-
cular hypertension, ischemic nephropathy,

mesenteric ischemia, or associated iliofemoral
arterial occlusive disease. Although it is rou-
tinely used to determine anatomy and mor-
phology, it should not be used to assess the size
of an AAA because the common presence of
mural thrombus often leads to diameter
underestimation (FIGURE 4). This holds true for
all types of aneurysms.

■ RISK FACTORS

Risk factors for AAA formation
Smoking is the strongest independent

acquired risk factor for AAA.15 Wilmink et
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Ultrasound
scanning
is the preferred
method for
detecting and
following AAAs

FIGURE 3. Magnetic resonance angiogram
of the abdomen showing a large
abdominal aortic aneurysm (arrow).

Thrombus can cause angiography
to underestimate aneurysm size

FIGURE 4. Top, Ultrasonographic image
showing a transverse section in an
abdominal aortic aneurysm with intramural
thrombus (arrows). Bottom, an angiogram
in the same patient underestimating the
size of the aneurysm.
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al16 showed that current smokers were 7.6
times more likely to have an AAA than non-
smokers. The longer one smoked the greater
the risk, but the number of cigarettes smoked
per day did not seem to matter after adjust-
ment for smoking duration.

Age and family history are the strongest
nonreversible risk factors. The prevalence of
AAAs among first-degree relatives of patients
with AAAs ranges from 15% to 29%, com-
pared with 2% among relatives of controls.17–19

Other important acquired risk factors
include hypertension, chronic obstructive pul-
monary disease, and atherosclerotic disease in
other vascular beds, eg, coronary artery dis-
ease, cerebrovascular disease, and peripheral
arterial disease.

Risk factors for rapid AAA expansion
Size. A very slow expansion rate (mean

0.65 mm/year) was reported in a recent

prospective study20 of 116 patients with ectat-
ic aortas (2–2.9 cm) followed by annual ultra-
sonography. The expansion rate was indepen-
dent of the baseline vessel size. Although they
expanded slowly, a surprising one fifth of the
aortas (22 of the 116) became aneurysmal
(diameter ≥ 3 cm) within 3 years.

In small AAAs (3–5.4 cm), the expansion
rate appears to be proportional to the initial
diameter. Other factors linked to rapid expan-
sion include systolic hypertension, a wide
pulse pressure, and ongoing smoking.16,21–24

Once a small AAA is detected, serial ultra-
sonography may help determine if it is grow-
ing rapidly (> 0.47 cm/year) or slowly (< 0.23
cm/year).25

C-reactive protein levels have been
found to be elevated in larger aneurysms but
do not appear to be associated with rapid
expansion.26

Risk factors for AAA rupture
Important independent variables for AAA
rupture were identified in the UK Small
Aneurysm Trial (TABLE 2).27

Size at diagnosis is one of the best predic-
tors of rupture.27–29 The risk increases substan-
tially when the diameter exceeds 6 cm in men
and 5 cm in women.27,30

In a subgroup analysis of the Aneurysm
Detection and Management (ADAM)
Veterans Affairs Cooperative Study,31,32 the
incidence of rupture at 1 year was 9.4% if the
initial diameter was 5.5 to 5.9 cm, 10.2% if 6.0
to 6.9 cm, and 32.5% if 7.0 cm or larger.

Small aneurysms can rupture, however. In
autopsy studies, up to 24% of ruptured AAAs
were smaller than 4.0 cm.18,33 Small aneurysms
are threefold more likely to rupture in
women.34 These observations led investigators
to explore whether local factors play a role in
aneurysm instability.

Localized outpouchings seem to increase
the aneurysm’s vulnerability for rupture.35

Intramural thrombosis. Small case series
suggest that aneurysm growth36 and rupture37

correlate with growth of the aneurysm’s mural
thrombus. Furthermore, the part of the
aneurysm wall that is covered with thrombus
was thinner and more often showed signs of
focal anoxia, inflammation, apoptosis of
smooth muscle cells, and degraded extracellu-

ANEURYSMS ALMAHAMEED AND COLLEAGUES

Variables associated with abdominal
aortic aneurysm rupture in the UK
Small Aneurysm Trial

VARIABLE HAZARD RATIO
INITIAL SECONDARY
ANALYSIS* ANALYSIS*

Female sex 3.00 4.50

AAA diameter (per cm) 2.94 2.51

Current smoker 1.00 2.11

Mean blood pressure (per mm Hg) 1.02 1.04

Age (per year) 1.03 1.02

Forced expiratory volume
in 1 second (per L) 0.62 —

*The initial analysis included 2,257 patients, some of whom refused
surgery or were unfit for surgery. Of the aneurysms, some were smaller
than 4.0 cm or larger than 5.5 cm in diameter; 103 ruptured.
The secondary analysis included a homogenous group of 1,090 fit
patients with AAAs 4.0 to 5.5 cm in diameter, of which 25 ruptured.
Follow-up was 7 years, and patients’ ages ranged between 60 and 76
years at entry. All baseline variables were adjusted for one another by
Cox regression analysis. People who never smoked and ex-smokers
were combined and compared with current smokers.
All of the hazard ratios were statistically significant (P < .05) except for
those for age in both the initial and secondary analyses.

DATA FROM BROWN LC, POWELL JT, THE UK SMALL ANEURYSM TRIAL PARTICIPANTS. RISK
FACTORS FOR RUPTURE IN PATIENTS KEPT UNDER ULTRASOUND SURVEILLANCE.

ANN SURG 1999; 230:289–297.
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lar matrix than wall segments not covered by
the thrombus, signifying a likely pathogenic
role for mural thrombosis in aneurysmal wall
instability.38,39

Rapid expansion. A multivariate analysis
suggested that rapid expansion (≥ 1 cm/year),
usually an indication for elective repair of
asymptomatic small AAAs, was inferior to
initial aneurysm size in predicting rupture.

■ SCREENING

A recent consensus statement from the
Society of Vascular Surgery, the American
Association of Vascular Surgery, and the
Society of Vascular Medicine and Biology 40

recommended that all men age 60 to 85 years
be screened for AAAs, as should women age
60 to 85 years with cardiovascular risk factors,
and men and women older than 50 years with
a family history of AAA.

The US Preventive Services Task Force
(USPSTF) now recommends one-time
screening for AAAs by ultrasonography in
men age 65 to 75 years who have ever
smoked.41 This recommendation is rated as
grade B (“The USPSTF found at least fair evi-
dence that [screening] improves important
health outcomes and concludes that benefits
outweigh harms”). However, some experts feel
this guideline should be more inclusive.

The topic of screening will be covered in
detail in an upcoming article in this journal.

■ MANAGEMENT OF AAA

Medical management involves early detec-
tion, surveillance, and risk factor modifica-
tion. Drugs that may retard AAA growth are
under study.

AAA as a marker of vascular disease
The diagnosis of AAA signifies a need for
intensive cardiovascular risk reduction.4,42–45

In the Cardiovascular Health Study,46

after adjustment for various demographic and
noninvasive markers of atherosclerosis, the
relative risk for all-cause mortality at 4.5 years
was 1.32 in participants with AAA; the rela-
tive risk of incident cardiovascular disease was
1.57.

In the UK Small Aneurysm Trial,47 the

size of the AAA before surgery predicted non-
aneurysm-related perioperative morbidity and
mortality due to cardiovascular causes even
after adjustment for other risk factors, sup-
porting the notion that AAA diameter is an
independent marker of cardiovascular disease
risk and mortality.

Similarly, patients with atherosclerosis in
other arteries are prone to develop AAAs. In
561 patients with proven symptomatic
peripheral arterial disease or cerebral arterial
disease, MacSweeney et al48 reported AAA
prevalences as high as 11.2% in men and
6.4% in women. In patients with hemody-
namically significant carotid artery stenosis,
AAAs were found in 11% to 20% and were
more common than in the control
groups.34,49–51

AAAs can also indicate aneurysms else-
where in the body. In 313 consecutive
patients with AAAs,52 36 (12%), all men,
had coexisting femoral and popliteal
aneurysms. We routinely screen for iliac
aneurysms as part of the AAA ultrasound
examination and often, in men, also look at
the femoral and popliteal arteries. Coronary
artery aneurysms have also been reported in
patients with AAA, but this correlation has
not yet been established.53,54

Finding an AAA is an opportunity
to start risk factor modification
Smoking and high blood pressure are among
the most important reversible risk factors for
AAA formation, expansion, and rupture.27

Smoking cessation and management of hyper-
tension are the mainstays of medical therapy.
Given the pathogenic role that hypertension
plays in the development and progression of
AAA, one may consider keeping the blood
pressure lower than the usual goal of 140/90
mm Hg, although specific data are lacking on
this point. The goal for patients with diabetes
or kidney disease is lower than 130/80 mm
Hg.

Treatment of hyperlipidemia, although
not proven to affect aneurysm expansion or
rupture, is recommended for primary and sec-
ondary cardiovascular event reduction. Since
AAA is a coronary risk equivalent, the goal
low-density lipoprotein level should be the
same as for patients with established coronary
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Guidelines
for AAA
screeening:
Men age 60-85
Women 60-85
with
cardiovascular
risk  factors
Men and
women age 50+
with family
history of AAA



884 CLEVELAND CL IN IC JOURNAL OF MEDICINE      VOLUME 72 •  NUMBER 10       OCTOBER  2005

artery disease, ie, lower than 100 mg/dL, with
an optional goal of lower than 70 mg/dL.55

Antioxidants have not been shown to
reduce the incidence or rupture rate of small
AAAs,56 but available trial data fall short of
proving or disproving that they are beneficial.

Can medications retard AAA growth?
Antimetalloproteases such as doxycy-

cline57,58 and roxithromycin59 may halt
aneurysm expansion, but data are insufficient
to recommend their routine use at this time.

Nonsteroidal anti-inflammatory drugs
have similarly been suggested to be beneficial
in small studies.

Beta-blockers have numerous benefits in
patients with cardiovascular disease. They
reduce aortic complications in patients with
Marfan syndrome, and they slow the progres-
sion of AAAs in hypertensive patients. Three
randomized trials60–62 found that beta-block-
ers did not slow the growth rate of most small
aneurysms, although fewer patients in the
beta-blocker groups had rapid expansion rates
(defined as > 0.75 cm/year).60 Also, slower
growth rates were noted in a beta-blocker sub-
group who had aneurysms larger than 3.9 cm
at enrollment,61 suggesting that the medica-
tion had a small effect.

In the absence of other indications for
beta-blockers, the evidence is insufficient to
recommend using them routinely for the sole
purpose of slowing atherosclerotic aneurysm
growth. We do use them, however, to control
blood pressure in hypertensive AAA patients
who tolerate them.

Preoperative assessment before AAA repair
Although advanced age is a risk factor for
operative mortality,63–65 the ADAM trial sug-
gested that “biological age,” as reflected by the
condition of the vital organs such as the lungs,
kidneys, and heart, was more important than
the chronological age as a determinant of
operative outcome.31

Preoperative cardiac testing may not iden-
tify all patients at higher operative risk from
AAA repair.66 Patients with poor renal and
pulmonary function clearly have worse opera-
tive outcomes.63,66–68 The mortality rate in
one study was more than 20 times higher in
patients with chronic obstructive pulmonary

disease, elevated creatinine concentrations, or
electrocardiographic evidence of ischemia
than in patients without these abnormali-
ties.69

Steyerberg et al68 developed a preopera-
tive risk score based on a meta-analysis of 16
trials and the experience of University
Hospital Leiden, Netherlands. The score from
different risk factors is added to the center-
specific mortality score to estimate the risk of
dying during AAA surgery.

Aortic factors implicated in postoperative
morbidity and mortality include extensive
atheromatous disease, mural calcification,
thrombosis, juxtarenal extension of aneurysm,
and inflammatory aortic aneurysms.30 The
increased risk resulted from longer suprarenal
clamping time, need for complex dissection,
and increased hemodynamic stresses.

When is the best time for AAA repair?
Elective repair is advocated in appropriate
patients to avoid the catastrophic effects of
AAA rupture. Forty-two percent of patients
with ruptured AAAs die before reaching the
emergency room, and an additional 50% don’t
make it from the emergency room to the oper-
ating room.6,70 Moreover, the 30-day mortali-
ty rate after emergency surgical repair is as
high as 50%.71

Aneurysmal size and the patient’s fitness
for surgery are the main determinants of tim-
ing and method of elective repair. Small
aneurysms (4.0–5.5 cm) should be followed
with serial ultrasound scans until they are
large enough to justify repair (5.5 cm in men
and 5 cm in women). All aneurysms larger
than 6 cm should be repaired, if the patient
consents to the procedure and his or her con-
dition permits.72

TABLE 3 summarizes the two landmark ran-
domized trials of elective surgical repair vs
ultrasound surveillance for small aneurysms (<
5.5 cm). Even though surgical outcomes were
better in the ADAM study31 than in the UK
Small Aneurysm Trial,63 no significant differ-
ence in survival between the surgery and sur-
veillance groups was noted. Notably, most
patients in the ADAM surveillance group
eventually required surgery: up to 81% of
those with aneurysms between 5.0 and 5.4 cm
on the initial ultrasound examination.31

ANEURYSMS ALMAHAMEED AND COLLEAGUES

42% of patients
with ruptured
AAAs die
before reaching
the emergency
room



In women the decision regarding time of
repair is more complex, since women have
smaller aortic wall diameters compared with
men,73 have a three to four times higher risk
of rupture with AAAs smaller than 5.5
cm,34,74 and have worse outcomes following
elective and emergency surgical repair. The
available data are not enough to justify setting
the threshold diameter for surgery lower for
women, but some authors advocate using the
infrarenal-to-suprarenal diameter ratio as
measured by imaging techniques other than
ultrasonography.27

With the uncertainties surrounding rup-
ture risk, operative risk, and the individual
patient’s life expectancy, the decision of tim-
ing and type of repair should involve the
patient’s preference and true informed con-
sent. The joint committee of the Joint

Council of the American Association of
Vascular Surgery and the Society for Vascular
Surgery recommended careful surveillance for
aneurysms smaller than 5.5 cm that are grow-
ing slower than 1 cm/year.30 Although
aneurysms smaller than 5.5 cm may be elec-
tively treated in younger patients, women,
and short men, it is reasonable to watch an
aneurysm of the same size in high-risk
patients, especially if endovascular repair is
not feasible.

Open surgery or endovascular repair?
The choice of open surgery vs endovascular
repair (ie, catheter-based placement of a stent
graft to exclude the AAA) depends on the
patient’s condition, preference, and life
expectancy, and the surgeon’s experience.

Advances in endovascular repair make it
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Randomized trials of surveillance vs repair
of asymptomatic small abdominal aortic aneurysms

UK SMALL ANEURYSM TRIAL34,37 ANEURYSM DETECTION AND MANAGEMENT
(ADAM) VA COOPERATIVE STUDY31

Aneurysm size 4–5.5 cm 4–5.5 cm

No. of subjects 1,090 (902 men, 188 women) 1,136 (98–99.6% men)

Age range (years) 60–76 50–79

Mean follow-up (years) Initial: 4.6 (range 2.6–6.9) 4.9 (range 3.5–8.0)
Extended: 8 (range 6–10)

Analysis Intention to treat Intention to treat

Results No difference in overall survival No difference in overall survival
in short term or long term No benefit in any age group, aneurysm

Possible benefit of early surgery for younger size
patients and those with larger aneurysms

Lower total mortality with early surgery after
8 years, possibly because more patients in
the early surgery group adopted life-style
modifications

Remarks High postoperative mortality rate (5.8%) may Operative mortality rate 2.7%
have diminished the benefit of early surgery

75% of the patients had AAAs < 5 cm
At 10 years, 74% of early surveillance

group had undergone open repair
27 patients had endovascular repair; censoring

their data did not affect the survival curves

T A B L E  3



an attractive option, particularly for patients
deemed poor candidates for open surgery.
Endovascular repair is safe and effective for
AAAs and is gaining acceptance from patients
and physicians.75–79 Although there was no
overall mortality benefit of endovascular  repair
in trials of older devices, newer devices are
showing an encouraging trend. The early lack
of overall mortality benefit was likely due to
selection bias (sicker, older patients were
enrolled in the initial trials). As endovascular
devices and procedures are refined, durability is
likely to improve and the cost and psychologi-
cal burden of the mandatory surveillance may
be decreased, making it a standard procedure.

In two recent large randomized trials,81,82

patients who underwent endovascular repair
fared better than those who underwent open
repair with regard to operative (30-day) mor-
tality and other complications. The jury is still
out, however, regarding the long-term out-
comes, as the baseline characteristics of
enrollees and the skill of the operator and the
center appear to have a lot to do with such
outcome measures. As such, it is important to
take into consideration the expertise and
results at the individual medical center.

High-risk patients with cardiac or pul-

monary comorbidities are candidates for
endovascular repair, which is better tolerated
than open repair.82 Endovascular repair is also
an option for the “biologically old” or those
with “hostile abdomens” or other clinical con-
ditions that increase the risk of postoperative
complications with open surgery, provided
that the anatomy is appropriate. It is important
to note that nephrotoxicity associated with use
of contrast material is a real risk, particularly in
patients with borderline renal function.

Although endovascular repair has lower
early rates of operative morbidity and mortal-
ity, the results with open surgery have proven
durability. Therefore, open surgery may be
preferred for younger patients at low operative
risk.83 Although aneurysm-related deaths will
likely be reduced with endovascular repair,
the absence of an overall mortality benefit
and the need for indefinite surveillance are
perceived barriers to its widespread use
beyond the special populations outlined
above. Advances in endovascular devices and
technique, however, will enhance its role.

The availability of endovascular repair
should not change the thresholds for AAA
repair beyond those recommended by the
available guidelines.
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