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A 67-year-old man presented for evaluation 
of an abdominal aortic aneurysm, noted 1 

month previously after his primary care physi-
cian ordered screening ultrasonography as part 
of a routine annual physical examination. The 
man was experiencing no symptoms.
 He had type 2 diabetes mellitus, chronic 
obstructive pulmonary disease, hypertension, 
and hyperlipidemia. He smoked two packs of 
cigarettes a day. He had never had surgery. His 
current medications included diltiazem, fe-
nofibrate, niacin, and aspirin; because he had 
chronic obstructive pulmonary disease, he was 
not on a beta-blocker. 
 His father had died suddenly at the age of 
77; his death was attributed to a cardiac cause, 
but no formal autopsy was performed. Neither 
the patient’s siblings nor his children were 
screened for aneurysms.
 On physical examination, he was comfort-
able and in no acute distress. His blood pres-
sure was 156/71 mm Hg, pulse 60, temperature 
36.1˚C (97.0˚F), and body mass index 30.15 
kg/m2, which is in the obese range. 
 He had no jugular venous distention, no 
carotid bruits, and no lymphadenopathy. The 
cardiac examination was unremarkable, with 
regular rate, normal sinus rhythm, and no mur-
murs. On pulmonary examination, inspiratory 
and expiratory wheezes were noted in all lung 
fields. 
 His abdomen was obese but not tender to 
palpation. The aneurysm was not palpable. 
His pedal pulses were normal. The remainder 
of the examination was normal.
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 ■ Who should be screened?

1 For which of the following groups does the 
United States Preventive Services Task 
Force (USPSTF) strongly recommend 
screening for abdominal aortic aneurysms?

 □ Men and women over age 65
 □ Men and women who have ever smoked  

 and are over age 65
 □ Men over age 75 and men over age 65  

 who smoke
 □ Men age 65 to 75 who have ever smoked

In 2005, the USPSTF recommended one-time 
screening ultrasonography for all men age 65 
to 75 who have ever smoked. On the basis of 
evidence available at the time, it made no rec-
ommendation for men age 65 to 75 who have 
never smoked, and it recommended against 
screening women.1

 ■ Aneurysms Are common, oFTen  
AsymPTomATIc, unTIl They ruPTure

Abdominal aortic aneurysms are relatively 
common in older adults, with a prevalence of 
1.4% in the US population age 50 to 84 years.2 
In four randomized controlled trials of aneu-
rysm screening in Europe and Australia, the 
prevalence of any aneurysm (not just abdomi-
nal aortic aneurysms) in men was 6% (95% 
confidence interval 5–6).3–6 
 Fewer studies are available on the preva-
lence in women. One study found a preva-
lence of 0.7% in 10,012 US women, compared 
with 3.9% in men.7 
 In a recent report of the aneurysm screen-
ing program in the United Kingdom, the in-
cidence of aneurysms had decreased from his-
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torically reported estimates.8,9

 In the year 2000, abdominal aortic an-
eurysms caused 15,000 deaths in the United 
States and were the 10th leading cause of 
death in white men age 65 to 74.10 The actual 
number of deaths may be larger, since some 
people may die suddenly of an aneurysm with 
no evaluation for attributable cause.11 
 Aortic aneurysms are often asymptomatic 
until they rupture, making them difficult to 
detect without a focused screening program. 
The goal of treatment is to avoid spontaneous 
rupture and death. When aneurysms rupture, 
the estimated death rate is 80%.6 

 ■ eVIdence In FAVor oF screenInG

Ultrasonography is nearly 100% sensitive and 
specific in detecting abdominal aortic aneu-
rysms in patients without symptoms.12 In com-
parison, abdominal palpation is 68% sensitive 
and 75% specific.13

 The larger the aneurysm, the higher the risk 
of rupture.14–16 The annual risk of rupture is:
•	 0.5% with aneurysms smaller than 4.0 cm
•	 1.0% with aneurysms 4.0–4.9 cm
•	 11% with aneurysms 5.0–5.9 cm
•	 26% with aneurysms 6.0–6.9 cm.
 Several large randomized controlled tri-
als in men over age 65 evaluated the effect of 
screening programs for abdominal aortic aneu-
rysms on the rate of deaths from this cause.3–6,17 
A meta-analysis of these trials found a relative 
risk of 0.60 in favor of screening—ie, men over 
age 65 who were screened had a 40% lower 
risk of dying of an abdominal aortic aneurysm 
than men who were not screened.18 In long-
term follow-up, the rate continued to be about 
50% lower with screening than without.19,20 
The absolute reduction in risk of death was 
0.13%.21

Absolute risk reduction  
and number needed to screen

2 If screening offers an absolute risk reduc-
tion in the death rate of 0.13%, how many 
need to be screened to prevent one death?

 □ 769
 □ 856
 □ 1,300
 □ 13,000

The number of patients that need to be 
screened to prevent one death is called the 
number needed to screen.22 It is calculated 
as 1 divided by the absolute risk reduction. 
Therefore, in screening for abdominal aortic 
aneurysms, the number needed to screen is 
1/0.0013, or 769. Recall that these numbers 
are from men over age 65, with no upper limit 
in age. If we consider only men age 65 to 75, 
the absolute risk reduction is 0.16%, which 
corresponds to a number needed to screen of 
625. 
 To put this in perspective, the number of 
people who need to be screened using fecal oc-
cult blood testing to prevent one death from 
colon cancer is 808, and the number of wom-
en who need to undergo mammography to 
prevent one breast cancer death is 1,887.21,22

criteria for a good screening test

3 Which of the following is not one of the 
World Health Organization’s guiding prin-
ciples for adopting a screening test?

 □ The disease must be common, or it must  
 have grave consequences if it is not  
 detected

 □ The disease must be detectable in a latent  
 or early stage 

 □ A screening test must exist that is  
 acceptable to patients

 □ A treatment must exist that affects the  
 natural history of the disease and its  
 prognosis

 □ The cost of screening must be reasonable
 □ The screening test must have high  

 sensitivity and specificity

In 1968, the World Health Organization pub-
lished guidelines that continue to be used 
to determine the acceptability of screening 
tests.23 These principles state that for a screen-
ing test to be acceptable, the disease must 
be highly prevalent or result in grave con-
sequences if not detected. The disease must 
have a latent or early stage in which it can be 
detected, and treatment must be available at 
that stage that affects the natural history and 
prognosis of the illness. The test must also be 
acceptable to patients physically, and the cost 
of it should be balanced in relation to possible 
expenditure on medical care as a whole.  
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 As discussed previously, abdominal aortic 
aneurysms are common, and the consequences 
of rupture are grave. If the condition is detect-
ed early, treatment is available that can be life-
saving. Additionally, abdominal ultrasonogra-
phy is noninvasive and inexpensive (costing 
roughly a few hundred dollars).24 Therefore, 
all of the World Health Organization criteria 
are satisfied. Improved outcomes with newer 
endovascular techniques for repair23 will likely 
also improve the value of screening.
 Although high sensitivity and specificity 
are not required to satisfy the criteria, abdomi-
nal ultrasonography is nearly 100% sensitive 
and specific for detecting abdominal aortic an-
eurysms in patients without symptoms.12

 Given the prevalence of the disease, by 
one estimate, if current USPSTF guidelines 
are followed (ie, if we screen only men age 
65 to 75 who have ever smoked), for every 20 
men we screen, we would detect one abdomi-
nal aortic aneurysm, and we would detect 
29.5% of all of these aneurysms.2 If we screen 
all patients age 50 to 84, 74 people would need 
to be screened to detect one abdominal aortic 
aneurysm, but a much greater percentage of all 
of these aneurysms would be detected.

 ■ should oTher GrouPs be screened?

4 The patient has a 40-year-old daughter 
who has hypertension and a 20-pack-year 
history of smoking. Should she be screened 
for an abdominal aortic aneurysm?

 □ Yes
 □ No

The 2005 USPSTF report recommends one-
time ultrasonographic screening for all men 
age 65 to 75 who have ever smoked.1 
 The American Heart Association made a 
similar recommendation in 2005 in conjunc-
tion with the Society for Vascular Surgery, the 
American Association of Vascular Surgery, 
the Society for Vascular Medicine and Biol-
ogy, and others.25 However, these groups also 
support screening men age 60 and older who 
are siblings or children of patients with ab-
dominal aortic aneurysms, using physical ex-
amination and abdominal ultrasonography. 
 Both of the guidelines exclude women 
(who account for 41% of all deaths from this 

disease by one estimate) and nonsmokers 
(who account for 22%).2 
 The USPSTF makes no recommendation 
about nonsmokers, but it specifically recom-
mends against screening women, stating that  
women have a low prevalence of large ab-
dominal aortic aneurysms and that few wom-
en die of this disease. Therefore, according to 
the USPSTF, the risks of early treatment in 
women—including morbidity and death with 
surgical treatment and associated psychologi-
cal harms—are not worth the benefits.1 
 However, a study of 3.1 million Americans 
found that women who have multiple cardio-
vascular risk factors such as smoking, hyper-
tension, hyperlipidemia, and a family history 
of abdominal aortic aneurysm are at as great 
or greater risk of abdominal aortic aneurysm 
as men who fit the USPSTF criteria.2 Addi-
tionally, a positive family history of abdomi-
nal aortic aneurysm was among the strongest 
predictors of a diagnosis of abdominal aortic 
aneurysm on screening.2 
 Since 2005, newer guidelines have been 
released that broaden the recommendations 
for who should be screened. The Society for 
Vascular Surgery12 recommends screening:
•	 All men age 65 and older
•	 Men age 55 and older and women age  

65 and older who have a family history of  
abdominal aortic aneurysm

•	 Women age 65 and older who have ever  
smoked.

 A recent Swedish study demonstrated that 
the prevalence of abdominal aortic aneurysms 
in siblings of patients known to have this con-
dition is significantly higher than in the general 
population; of the siblings who were screened, 
11% had an abdominal aortic aneurysm, as did 
17% of brothers and 6% of sisters.26 
 Nevertheless, broadened screening re-
mains controversial, and more investigations 
of family history-based screening are ongoing. 

 ■ When does An AbdomInAl AorTIc  
Aneurysm need surGery?

Our patient was diagnosed with an infrarenal 
abdominal aortic aneurysm 6.5 cm in diam-
eter and with bilateral common iliac artery 
aneurysms measuring 3.8 cm on the left and 
5.2 cm on the right. 

the number  
needed to  
screen for  
aneurysms  
is slightly lower 
than that for  
colon cancer  
or breast cancer
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 Computed tomography (CT) was done 
for preoperative planning (FIGURES 1 AND 2), as 
it can define the aneurysm better for surgical 
intervention. Ultrasonography, while nearly 
99% sensitive and specific for finding abdomi-
nal aortic aneurysms,12 does not provide the 
view of the abdominal anatomy that may 
be needed in surgical planning. The patient 
was seen by a vascular surgeon, and appropri-
ate preoperative testing was done; the results 
showed that his risk during an open surgical 
procedure would be slightly above average. 
 The decision that needed to be made in 
this case was whether the patient should un-
dergo surgery (either open or endovascular) 
or only medical intervention. In two ran-
domized controlled trials comparing immedi-
ate intervention vs ongoing surveillance, the 
best threshold for surgical intervention was an 
aneurysm larger than 5.5 cm.27–29 Both trials 
found no benefit in terms of survival with sur-
gical repair of aneurysms 4.0 to 5.4 cm: there 
was no long-term difference in the rate of sur-
vival in patients who underwent early surgical 
intervention compared with surveillance until 
the aneurysm was larger than 5.5 cm. 
 But this was with open surgery. What about 
endovascular repair? More recent studies that 
evaluated endovascular repair of small aneu-
rysms (4.0–5.0 cm) found no improvement in 

end points, including time to aneurysm rup-
ture and rate of aneurysm-related death, com-
pared with surveillance.30,31 

Treat risk factors
Medical therapy currently focuses on reducing 
risk factors for aneurysm growth and rupture, 
including hypertension, hyperlipidemia, and 
smoking, but research is focusing on angio-
tensin-converting enzyme inhibitors and ex-
perimental agents such as metalloproteinase 
inhibitors.32,33

 Smoking is a major risk factor in the de-
velopment, growth, and rupture of abdominal 
aortic aneurysms,34 and the 2005 joint guide-
lines of the American College of Cardiology 
and the American Heart Association (ACC/
AHA) recommend that everyone with an ab-
dominal aortic aneurysm or a family history of 
it be advised to stop smoking.25 This is espe-
cially important in light of data that show a 
higher risk of abdominal aortic aneurysm with 
a higher volume of smoking (total pack-years) 
and a decrease in risk with time since quitting.2 
 Medical management also includes treat-
ing other associated cardiovascular risk fac-

in two trials,  
the best  
threshold for  
surgery was  
an aneurysm  
larger than  
5.5 cm

FIGURE 1. Computed tomography below the level 
of the renal arteries shows a large abdominal aortic 
aneurysm 6.5 cm in diameter (arrow).

FIGURE 2. A three-dimensional reconstruc-
tion of the patient’s computed tomograph-
ic scan shows the aneurysm extending into 
the common iliac arteries.
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tors, including hypertension and dyslipidemia. 
The ACC/AHA guidelines recommend that 
patients with abdominal aortic aneurysms 
be treated similarly to patients with athero-
sclerotic disease or a coronary artery disease 
equivalent, including giving them a statin and 
an antiplatelet drug such as aspirin. 
 The ACC/AHA guidelines also recom-
mend that patients who are managed medi-
cally and have an aneurysm of 3.0 to 4.0 cm 
undergo ultrasonographic monitoring every 2 
to 3 years, and those with an aneurysm of 4.0 
to 5.4 cm undergo monitoring  with ultraso-
nography or CT every 6 to 12 months.25 

5 Which of the following is the treatment 
of choice for our patient’s high blood pres-
sure?

 □ Propranolol
 □ Lisinopril
 □ Hydralazine
 □ Hydrochlorothiazide

The recommended agents for blood pressure 
control in this patient population are beta-
blockers, such as propranolol. In a small study 
of patients with infrarenal aortic aneurysms, 
beta-blockers reduced the mean expansion 

rate from 0.68 cm/year to 0.36 cm/year, al-
though larger trials have not yet confirmed 
this benefit.35,36 The 2005 ACC/AHA guide-
lines recommend beta-blockers for patients 
who are being managed medically.25 Other an-
tihypertensive drugs can be added to achieve 
optimal blood pressure control after the addi-
tion of a beta-blocker.  

open vs endovascular repair
If a patient has an abdominal aortic aneurysm 
larger than 5.5 cm or if the benefits of surgery 
are determined to outweigh the risks, a surgi-
cal plan should be developed. Patients should 
be evaluated for surgical risk factors, and this 
should guide the choice of surgical approach—
ie, open repair or endovascular repair. 
 Compared with open repair, endovascu-
lar repair has been increasing in popularity. It 
has a lower rate of complications, including a 
significantly lower rate of perioperative death, 
even though patients who undergo endovas-
cular repair are on average significantly older 
than those who undergo open repair.37–39

smoking is a  
major risk  
factor in the  
development,  
growth, and  
rupture of  
abdominal  
aortic  
aneurysms

FIGURE 3. The patient’s abdominal aortic 
aneurysm after endovascular repair. Medical Illustrator: Joseph Pangrace

FIGURE 4. Open surgical repair of abdomi-
nal aortic aneurysm involves clamping the 
aorta and applying a patch. 
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 Endovascular repair is performed with 
open or percutaneous access of the com-
mon femoral artery. An endograft, which is 
packed into an introductory sheath, is in-
troduced into the aorta and expands upon 
unsheathing. It is positioned to “land” in 
sealing zones of normal-caliber aorta, where 
it seals to exclude the aneurysm from circula-
tory flow (FIGURE 3). 
 This is different from the open approach 
in that it avoids the large incision and aortic 
cross-clamping necessary in open repair. In 
open repair, a large incision is made in the 
patient’s abdomen and the aorta is cross-
clamped to stop blood flow. The aneurysm 
is then incised and a graft is sutured into 

place to protect the vessel wall from stress 
(FIGURE 4).

 ■ cAse concluded

Our patient elected to undergo endovascular 
repair of his aneurysm with a bifurcated graft 
(FIGURE 3). He was able to walk the day after 
his procedure, and he was sent home that 
same day. According to the guidelines of the 
Society for Vascular Surgery,40 he will have 
surveillance CT angiography at 1 and 12 
months to detect “endoleak” or aneurysm en-
largement. If these are not seen, he will then 
undergo routine surveillance with abdominal 
duplex ultrasonography. ■
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