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Abdominal 
aortic 
aneurysms
Part 1: Assessment
and surveillance
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Abdominal aortic aneurysms are often asymptomatic, with 
common risk factors including older age, male gender, 
smoking and hypertension. It is essential to identify, monitor 
and repair these aneurysms before they rupture. This first 
part of a two-part article discusses assessment, surveillance 
protocols, screening and indications for prophylactic repair 
of abdominal aortic aneurysms. 

A
ortic aneurysms are a common incidental finding in elderly 
patients in general practice. The definition of an aneurysm is 
an artery that has enlarged, by at least 50% of its normal 
diameter and a 3 cm threshold marks the transition from an 

enlarged aorta to one that is aneurysmal.1 Although causative and 
predictive factors for rupture of an aortic aneurysm are not fully 
understood, the most commonly used clinical predictor is absolute 
size. Rupture of an aortic aneurysm is catastrophic and carries a 
very high mortality of greater than 50%.2 It is therefore essential to 
identify, monitor and repair aneurysms before they rupture and the 
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Key points
• Aortic aneurysms are a common incidental finding in elderly

patients and are often asymptomatic.
• Aortic aneurysms are most commonly found in the abdominal

aorta, but are also found in the thoracic aorta, aortic arch and
ascending aorta.

• Common risk factors for abdominal aortic aneurysms (AAAs)
include older age, male gender, smoking and hypertension.

• There is a strong familial prevalence of AAA and screening
should be considered in patients from 50 years of age with a
familial history of AAA.

• AAA screening is currently not routine in Australia, but has
been shown to reduce mortality in selected groups (e.g. men
aged 65 to 75 years who smoke).

• Ultrasound is a useful noninvasive investigation for initial
diagnosis and surveillance of AAA, whereas computed
tomography is useful for anatomical detail and decision-making
for operative intervention.

• After a diagnosis of AAA has been made, the patient should be
placed on a surveillance program to monitor the size.

• Once an AAA reaches 5.5 cm in men or 5.0 cm in women, the
risk of rupture is generally greater than the risk of operative
morbidity and mortality. Rapid growth of an AAA (>1.0 cm
per year) or local symptoms are indications for consideration
of repair.
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GP can play a vital role in this process. Repair can be achieved by 
either open surgery or minimally-invasive endovascular surgery. 
With the advancement of endovascular surgery, more patients may 
now be eligible for surgery who may previously have been contra
indicated for open surgery.

Aortic aneurysms can be broadly classified based on the anatomical 
location as follows: 
•	 abdominal aortic aneurysms (AAAs), which are further 

classified with respect to the origin of the renal arteries:
–	infrarenal (aneurysm begins below the origin of the  

renal arteries) 
–	suprarenal (aneurysm begins above the origin of the  

renal arteries) 
–	juxtarenal (aneurysm begins around	 the origin of the  

renal arteries generally necessitating a suprarenal clamp)  
•	 thoracic descending aortic aneurysms 
•	 aortic arch aneurysms
•	 ascending aortic aneurysms.

This article focuses on the abdominal component of the spectrum 
of aortic aneurysms.

Prevalence and risk factors of AAA 
AAAs usually affect people over 50 years of age, and the prevalence 
then rises sharply with increasing age. They are two to six times 
more common in men than women. Approximately 1 to 2% of 
women and 4 to 7% of men over the age of 65 years have an infra-
renal aortic diameter greater than 3 cm.3-7 Other established risk 
factors for the development of AAA are shown in the Box. There is 
evidence that the prevalence of AAA and mortality from rupture 
are decreasing due to better medical management of cardiovascular 
risk factors, reduced smoking and increased availability of diagnostic 
imaging resulting in earlier treatment.8

Pathophysiology
The pathogenesis of AAA is complex and not completely understood. 
A combination of atherosclerotic disease, immune-modulated 
enzymatic weakening of the aortic wall and possibly infection all 
play a significant role in the pathogenesis of AAA. In familial and 
vascular connective tissue disorders there may be a defect in con-
nective tissue or collagen cross-linking within the wall of the aorta 
leading to aneurysmal change.9

Clinical presentation
Incidental finding  
Typically patients are found to have a AAA while being investigated 
for other pathology. Imaging such as ultrasound or computed tomog-
raphy scan can typically detect an enlarged aneurysm and instigate 
further investigation.

Family history 
A family history of a primary relative with AAA, particularly if 
detected at a young age or in women, should trigger a lower threshold 

for ultrasound surveillance. Of patients with a AAA, 15 to 25% will 
have a first-degree relative with a AAA, and the likelihood increases 
if the relative with a AAA is female.10 

Pulsatile mass 
A pulsatile mass can be a true aortic aneurysm or a transmitted pulse. 
It can be a normal finding in a young, thin patient; however, an aorta 
that is clinically enlarged should be investigated.

Peripheral embolisation/blue toe syndrome
Lower limb ischaemia can result from embolisation of thrombotic 
debris from within the AAA sac and this can present with an ischae-
mic limb, distal necrosis or blue toe syndrome.

Tenderness/local symptoms 
A tender, pulsatile abdominal mass is an important red flag. This can 
be an indicator of potential rupture and affected patients should be 
referred to a vascular specialist immediately. Tenderness over the 
aneurysm without any other cause of pain is treated as a symptomatic 
aneurysm and is repaired as a matter of urgency. Large aneurysms 
can occasionally present with local compressive symptoms such as 
nausea, vomiting and early satiety from compression of the gastro
intestinal tract.

Rupture 
Patients with a ruptured aneurysm have a poor prognosis and 
generally present with collapse, hypotension and a pulsatile abdom-
inal mass. These patients should be referred immediately to a hospital 
emergency department with vascular surgery services.

Assessment for other aneurysms
Patients with an AAA have an increased rate of synchronous or 
metachranous aneurysms, particularly of the femoropopliteal 
segment. Popliteal aneurysms are the most common with an approx-
imate 50% association with AAAs.11 Femoral aneurysms are the 
next most common and have an association of up to 80% with 
AAAs.12 Upper extremity, cerebrovascular, splanchnic and renal 
aneurysms are significantly less prevalent and have different aeti-
ologies. Peripheral aneurysms should be examined for in all patients 

Established risk factors for  
the development of abdominal aortic aneurysms

•	Older age 

•	Male gender 

•	Smoking

•	White race 

•	Positive family history

•	Hypertension

•	Hypercholesterolaemia 

•	Peripheral vascular disease 

•	Coronary artery disease 

•	Peripheral artery aneurysm

•	Vascular connective tissue 
disorder
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with AAA. There is also a case for radiological screening for thoracic 
aneurysms.13

Investigation
There are two main imaging modalities that can be used to confirm 
the diagnosis of AAA. Physical examination is extremely unreliable, 
therefore imaging is very important in the diagnosis of AAA and 
any clinical suspicion should be confirmed with an imaging 
modality. 

Ultrasound
Abdominal B-mode ultrasound is a noninvasive, low-cost exami-
nation often used to confirm the diagnosis of a suspected AAA. 
The disadvantages of ultrasound are interobserver variability, poor 
visualisation due to body habitus and bowel gas, and the tendency 
for ultrasound to underestimate the diameter when compared with 
CT.14 Ultrasound can generally be used to identify and monitor 
AAAs until they approach a size at which repair may be 
considered.  

Computed tomographic angiography
Computed tomographic angiography (CTA) involves ionising radi-
ation exposure and intravenous contrast injection. It is the most 
accurate method of measuring the diameter of the AAA. There is 
significantly less interobserver variability when compared with 
ultrasound although interobserver interpretation of the CTA can 
lead to varying measurements.15 CTA can aid in the planning of 

both open and endovascular operations and 
identify incidental findings that may be 
significant in the decision and approach to 
operative intervention. CTA should be per-
formed when the AAA is approaching a size 
whereby intervention may be appropriate  
(5.0 to 5.5 cm in men and 4.5 to 5.0 cm in 
women).  

Surveillance program
Once the diagnosis of AAA has been con-
firmed on ultrasound or CTA, a surveillance 
program can be implemented. This will 
depend on the size of the AAA and can be 
facilitated through the patient’s GP or a 
vascular specialist (Flowchart). Surveillance 
should be performed at intervals based on 
size criteria (Table 1),7 and protocols may vary 
depending on local practice and availability 
of diagnostic imaging services and exper-
tise. Ultrasound avoids ionising radiation 
and exposure to potentially nephrotoxic intra-
venous contrast, and can be safely performed 
for surveillance. Aneurysms approaching 
threshold for repair (5.0 to 5.5 cm in men or 

4.5 to 5.0 cm in women) should be investigated with CTA for 
further characterisation. 

When to refer?
Patients can be referred to a vascular specialist for ongoing 
surveillance of an asymptomatic AAA. A vascular specialist may 
be more comfortable with the ongoing management and surveil-
lance of the AAA, providing patient information, counselling and 
advice. 

Patients who are under surveillance by their GP should be referred 
to a vascular specialist once the aneurysm reaches threshold size 
(5.0 to 5.5 cm in men or 4.5 to 5.0 cm in women), if the aneurysm 
has been increasing in size at an accelerated rate (>1.0 cm per year), 
or if the aneurysm becomes tender or symptomatic. 

Complex cases involving a strong family history or patients 
with connective tissue disorders should be managed by a vascular 
specialist. Individualised and tailored management and surveil-
lance programs can be developed for ongoing care of these 
patients. 

Indications for prophylactic repair 
Elective prophylactic repair of AAAs is based on balancing the 
risk of rupture against the risk of morbidity and mortality from 
the repair (Table 2).16 Open repair carries a mortality of up to 5%, 
whereas endovascular repair is roughly 1%.17 

Indications for repair include the size of the AAA being greater 
than 5.5 cm in men or greater than 5.0 cm in women. This size-based 

Implementing a surveillance program for patients diagnosed  
with abdominal aortic aneurysms

AAA is 5 cm or less

Implement a surveillance program, facilitated 
through the patient’s GP or a vascular specialist

Refer patient to a 
vascular specialist 

AAA is 3 to 3.9 cm 

Perform imaging 
surveillance every 
12 to 24 months

AAA is 4 to 5 cm 

Perform imaging 
surveillance every 
6 to 12 months 

A patient is diagnosed with an abdominal aortic aneurysm (AAA)

AAA is greater than 5 cm, 
has a growth rate of more 
than 1 cm per year, or is 
tender and/or symptomatic 

ASSESSMENT OF ABDOMINAL Aortic aneurysms
 CONTINUED
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criteria for repair is not absolute and there are exceptions based on 
various patient factors. Rapid growth of AAA by more than 1.0 cm 
a year can also be a determining factor for repair. Symptomatic 
aneurysms should be treated regardless of size. 

Prophylactic open repair of small asymptomatic aneurysms 
(<5.5 cm in men or <5.0 cm in women) have not shown to have a 
survival benefit as the morbidity and mortality associated with 
elective open repair is greater than the risk of rupture.18 Whether 
this threshold should change has not yet been determined in the 
context of endovascular repair of aortic aneurysms. Decision-making 
in AAA repair is complex and the patient may have many comorbidities 
or anatomical constraints that may preclude or restrict open or 
endovascular approaches. Ultimately the decision to operate is the 
balance between the risk of rupture and operative mortality. 

AAA screening in the community 
Currently, there are no recommended guidelines in Australia for 
the screening of individuals for detecting an AAA. In the US, 
screening guidelines have been recommended for men aged 65 to 
75 years of age who have ever smoked in lieu of a moderate reduc-
tion in AAA specific mortality seen in this group. A smaller benefit 
has been seen in the nonsmoking cohort of men of the same age. 
There was insufficient evidence to recommend screening in 
women.19,20 

Issues to consider when screening include the extent of over-
diagnosis and over-treatment of AAA, patient anxiety and cost 

effectiveness, which are currently in contention. 
A suggested screening program should be considered for both 

men and women with a familial history of AAA, from 50 years of 
age or at an age of 10 years younger than the index case. 

Role of the GP 
The role of the GP in managing patients with AAAs is important 
in establishing the primary diagnosis and surveillance plan. Knowl-
edge about the treatment options, size thresholds for repair and 
surveillance are the keys to safe, ongoing management. Surgical 
management and postoperative care of patients with AAA will be 
discussed in part 2 of this series. 

Patients with AAA often have significant comorbidities and 
cardiovascular risk factors. Risk-reduction strategies include lowering 
cholesterol levels, blood pressure control and smoking cessation, 
which are all important in the overall management of these complex 
patients. 

Conclusion
AAAs are a common incidental finding in elderly patients and 
are often asymptomatic. Having a thorough understanding of the 
common presenting symptoms, associated findings, surveillance 
protocols, and treatment algorithm of AAAs can expedite referral 
of the patient to a vascular specialist for prompt management and 
surgical consideration. � CT
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Table 2. Consensus guidelines on the annual risk of rupture 
based on size of abdominal aortic aneurysm (AAA)16

 Size of AAA (diameter in cm) 12-month risk of rupture (% per year)

3.0–3.9 <0.5

4.0–4.9 0.5–5

5.0–5.9 3–15

6.0–6.9 10–20

>7.0 >20

Table 1. Suggested imaging surveillance for abdominal 
aortic aneurysms (AAAs)7

 Size of AAA (diameter in cm) Surveillance interval (months)

3.0–3.9 12–24 

4.0–4.5 12

4.6–5.0 6 

>5.0 3 in men, consider surgery in 
women

Don’t miss

Part 2 on surgical management and postoperative 
care of abdominal aortic aneurysms, to be published 
next year in Cardiology Today.

Who wants your opinion? We do.
Did you find a particular article in this issue helpful in your 
practice? Do you have something to say about an article we 
have published or some of the opinions expressed? Write and 
tell us, and we will consider your letter for publication. We are 
more likely to print short letters (no longer than 250 words),  
so please be succinct.  
Write to: 	Cardiology Today, PO Box 1473, Neutral Bay NSW 2089 
or editorial@cardiologytoday.com.au

NOVEMBER 2016, VOLUME 6, NUMBER 4  CardiologyToday 23

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2016.

����������������������������������������������

http://www.cardiologytoday.com.au


CARDIOLOGY TODAY 2016; 6(4): 20-23

Abdominal aortic 
aneurysms

Part 1: Assessment and surveillance 
DAVID GOH MB BS, BSc(Med), FRACS(Gen)

JASON CHUEN MB BS, PGSurgDipAnat, FRACS(Vasc), MPH

References
1.	 Johnston KW, Rutherford RB, Tilson MD, Shah DM, Hollier L, Stanley JC. 

Suggested standards for reporting on arterial aneurysms. Subcommittee on 

Reporting Standards for Arterial Aneurysms, Ad Hoc Committee on Reporting 

Standards, Society for Vascular Surgery and North American Chapter, 

International Society for Cardiovascular Surgery. J Vasc Surg 1991; 13: 452-458.

2.	 Bown MJ, Sutton AJ, Bell PR, Sayers RD. A meta-analysis of 50 years of 

ruptured abdominal aortic aneurysm repair. Br J Surg 2002; 89: 714-730.

3.	 Kuivaniemi H, Elmore JR. Opportunities in abdominal aortic aneurysm 

research: epidemiology, genetics, and pathophysiology. Ann Vasc Surg 2012; 

26: 862-870.

4.	 Scott RA, Wilson NM, Ashton HA, Kay DN. Influence of screening on the 

incidence of ruptured abdominal aortic aneurysm: 5-year results of a 

randomized controlled study. Br J Surg 1995; 82: 1066-1070.

5.	 Lindholt JC, Juul S, Fasting H, Henneberg EW. Screening for abdominal aortic 

aneurysms: single centre randomised controlled trial. BMJ 2005; 330: 750.

6.	 Norman PE, Jamrozik K, Lawrence-Brown MM, et al. Population based 

randomised controlled trial on impact of screening on mortality from abdominal 

aortic aneurysm. BMJ 2004; 329: 1259.  

7.	 Ashton HA, Buxton MJ, Day NE, et al. The Multicentre Aneurysm Screening 

study (MASS) into the effect of abdominal aortic aneurysm screening on 

mortality in men: a randomised controlled trial. Lancet 2002; 360: 1531-1539.

8.	 Anjum A, Powell JT. Is the incidence of abdominal aortic aneurysm declining 

in the 21st century? Mortality and hospital admissions for England & Wales and 

Scotland. Eur J Vasc Endovasc Surg 2012; 43: 161-166.

9.	 Golledge J, Shi GP, Norman P. Pathogenesis of aortic aneurysms. In: Fitridge 

R, Thompson M, eds. Mechanisms of vascular disease. Adelaide: Barr Smith 

Press; 2011. p. 227-238.

10.	Baird PA, Sadovnick AD, Yee IM, Cole CW, Cole L. Sibling risks of abdominal 

aortic aneurysm. Lancet 1995; 346: 601-604. 

11 Galland RB: Popliteal aneurysms: from John Hunter to the 21st century. Ann 

R Coll Surg Engl 2007; 89: 466-471.

12.	Diwan A, Sarkar R, Stanley JC, Zelenock GB, Wakefield TW. Incidence of 

femoral and popliteal artery aneurysms in patients with abdominal aortic 

aneurysms. J Vasc Surg 2000; 31: 863-869.

13.	Chaer RA, Vasoncelos R, Marone LK, et al. Synchronous and metachronous 

thoracic aneurysms in patients with abdominal aortic aneurysms. J Vasc Surg 

2012; 56: 1261-1265.

14.	Jaakkola P, Hippeläinen M, Farin P, Rytkönen H, Kainulainen S, Partanen K. 

Interobserver variability in measuring the dimensions of the abdominal aorta: 

comparison of ultrasound and computed tomography. Eur J Vasc Endovasc Surg 

1996; 12: 230-237.

15.	Lederle FA, Wilson SE, Johnson GR, et al. Variability in measurement of 

abdominal aortic  aneurysms. Abdominal Aortic Aneurysm Detection and 

Management Veterans Administration Cooperative Study Group. J Vasc Surg 

1995; 21: 945-952. 

16.	Brewster DC, Cronenwett JL, Hallett JW Jr, et al. Guidelines for the treatment 

of abdominal aortic aneurysms. Report of a subcommittee of the Joint Council 

of the American Association for Vascular Surgery and Society for Vascular 

Surgery. J Vasc Surg 2003; 37: 1106.

17.	 Greenhalgh RM, Brown LC, Kwong GP, Powell JT, Thompson SG; EVAR trial 

participants. Comparison of endovascular aneurysm repair with open repair in 

patients with abdominal aortic aneurysm (EVAR trial 1), 30-day operative 

mortality results: randomised controlled trial. Lancet 2004; 364: 843-848.

18.	Ouriel K, Clair DG, Kent KC, Zarins CK; Positive Impact of Endovascular 

Options for treating Aneurysms Early (PIVOTAL) Investigators. Endovascular 

repair compared with surveillance for patients with small abdominal aortic 

aneurysms. J Vasc Surg 2010; 51: 1081-1087.

19.	Kent KC, Zwolak RM, Jaff MR, et al. Screening for abdominal aortic 

aneurysm. J Vasc Surg 2004; 39: 267-269.

20.	Guirguis-Blake JM, Beil TL, Senger CA, Whitlock EP. Ultrasonography 

screening for abdominal aortic aneurysms: a systematic evidence review for the 

U.S. Preventive Services Task Force. Ann Intern Med 2014; 160: 321-329.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2016.

����������������������������������������������

https://www.ncbi.nlm.nih.gov/pubmed/?term=Johnston%20KW%5BAuthor%5D&cauthor=true&cauthor_uid=1999868
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rutherford%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=1999868
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tilson%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=1999868
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shah%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=1999868
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hollier%20L%5BAuthor%5D&cauthor=true&cauthor_uid=1999868
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stanley%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=1999868
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bown%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=12027981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sutton%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=12027981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bell%20PR%5BAuthor%5D&cauthor=true&cauthor_uid=12027981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sayers%20RD%5BAuthor%5D&cauthor=true&cauthor_uid=12027981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Powell%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=22178251
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baird%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=7651004
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sadovnick%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=7651004
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yee%20IM%5BAuthor%5D&cauthor=true&cauthor_uid=7651004
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cole%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=7651004
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cole%20L%5BAuthor%5D&cauthor=true&cauthor_uid=7651004

