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Abdominal Aortic Aneurysms: PrevalenceAbdominal Aortic Aneurysms: Prevalence

• Common disease of the elderly
- More common in men than women
- Present in 3-7% of men over the age of 60
- 1-1.5M people with aneurysms in this country
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Abdominal Aortic AneurysmsAbdominal Aortic Aneurysms

• Size distribution and natural 
history

- Most (80%) of aneurysms are 
small (<5cm)

- Natural history is expansion 
and rupture

- Average rate of expansion is 
2mm / year
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• Cigarette smoking
• Family history (15-20%)
• Peripheral arterial disease
• Male gender (M:F 8:1)
• COPD / Hypertension
• Increasing incidence?
• Decreased prevalence in African

Americans and those with diabetes
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Impact of cigarette 
smoking



Vascular Surgery HistoryVascular Surgery History

• Developed and patented
vascular device in 1963
while a surgical resident



Abdominal Aortic Aneurysms: RuptureAbdominal Aortic Aneurysms: Rupture

• Risk of related to aneurysm size
• 12th leading cause of death in

elderly men (15,000/yr)
• Unchanged operative mortality
• 70% of those with rupture AAA are

unaware of diagnosis until rupture
(also unchanged)
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• Classically described as atherosclerotic or degenerative
aneurysms

• Genetic role is compelling given evidence of family
clustering (25% male siblings; 11 fold risk in first
degree relatives)

• Increasing insight into pathogenesis:
- Abnormal regulation of elastin or collogen
- Abnormal balance of MMP and TIMPs
- Evidence of immune / inflammatory mediated

process
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• Role of elastases (MMP-2 and MMP-9 and/
or their inhibitors – TIMPs)



Abdominal Aortic Aneurysms: PresentationAbdominal Aortic Aneurysms: Presentation

1.  Asymptomatic in 75% at time of diagnosis
2.  Local mass effects on the GI tract, lumbar spine,

ureters
3.  Thrombosis 
4.  Embolize: Blue toe syndrome (anticoagulation) 
5.  Rupture
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1. Physical exam, limited obese patients and small AAA
2. Plain x-ray by calcified rim
3. Ultrasound good for screening and follow-up (infrarenal)
4. CT very accurate

• Delineates extent, suprarenal or iliacs; inflammatory
• Abnormal anatomy (horseshoe kidney, duplicated vena cava, 

left sided vena cava, retroaortic renal vein (5%)
5. Aortography

• Does not accurately show size because of intraluminal
thrombus
• Useful suprarenal or suspect mesenteric, renal (2-5%), iliac 
disease, TAA
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Sensitivity of physical exam is 50% in patients with 
waist size of 38” or more
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Vascular Surgery HistoryVascular Surgery History

• Widely held as the father
of American vascular surgery

• Portrait is on the seal of the
Southern Association for
Vascular Surgery

• Developed the method of
endoaneurysmorrhaphy



Abdominal Aortic Aneurysms: Abdominal Aortic Aneurysms: 
Natural HistoryNatural History

• Prognosis of abdominal aortic aneurysms. A population
based study.  Nevitt MP, Ballard DJ, Hallett JW.  N Engl
J Med 1989;321:1040.

- Population-based study from clinical epidemiology section
- Expansion rate of 21mm annually
- Only 24% had expansion rate of 4mm or more per year
- 0% risk of rupture in the 130 patients with aneurysms less

than 5cm
- Challenged dogma that AAAs expanded 4–5 mm/ year
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Natural HistoryNatural History

• The UK Small Aneurysm Trial Participants: Mortality
results for randomized controlledtrial of early elective
surgery or ultrasonographic surveillance for small
abdominal aortic aneurysms (Lancet 1998;352:1649)

- Prospective randomized trial examining the repair of
aneurysms between 4-5.4 cm

- 1090 patients randomized to either observation or open
repair

- Mean aneurysm diameter 4.6cm



Abdominal Aortic Aneurysms: Abdominal Aortic Aneurysms: 
UK Small Aneurysm TrialUK Small Aneurysm Trial

No survival benefit to early openoperative repair
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UK Small Aneurysm Trial CaveatsUK Small Aneurysm Trial Caveats

• 5.8% operative mortality rate in opensurgical
arm

• Ultrasound surveillance every 6 months for
aneurysms 4-5cm, every 3 months for
aneurysms 5.1-5.4 cm with 100% compliance

• Cause of death determined by autopsy in only
29% of patients who died in observation group
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UK Small Aneurysm Trial CaveatsUK Small Aneurysm Trial Caveats

• 61% Crossover to openrepair from 
observation



Abdominal Aortic Aneurysms: ADAM TrialAbdominal Aortic Aneurysms: ADAM Trial

• Aneurysm Detection and Management (ADAM) Veterans
Affairs Cooperative Study Investigators: Immediate open
repair compared to surveillance of small abdominal aortic
aneurysms (Lederle FA, et al. N Engl J Med 2002;346:1437

- Prospective randomized trial examining the
open repair of aneurysms between 4-5.4 cm
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1136 VA Patients
Randomized

567 Surveillance 569 Open Repair62% Crossover



Abdominal Aortic Aneurysms: ADAM TrialAbdominal Aortic Aneurysms: ADAM Trial

• No survival benefit to open repair of small aneurysms

39% @ 3 years



Vascular Surgery HistoryVascular Surgery History

• 1923 successfully ligated
abdominal aortic aneurysm 

• Operated on more than 600
AAAs ushering in era of
aortic reconstruction 



Abdominal Aortic Aneurysms: Natural Abdominal Aortic Aneurysms: Natural 
HistoryHistory

Risk of Rupture (5 year)

1. 7 cm or larger – >75%
2. 6 cm – 35%
3. 5-5.9 cm – 25%
4. Most expand at a rate of 2-4 mm/year.



Vascular Surgery HistoryVascular Surgery History

• Surgeon in Korean War
who pioneered vascular
reconstruction with vein
refuting the WWII doctrine
of ligation 
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Considerations with Operative RepairConsiderations with Operative Repair

1. Repair when 5 cm or larger or increase 5 mm/6 month

2. Elective Cardiac evaluation: Stress test, thallium, cath.
3. Dacron or PTFE graft replacement

4. Retroperitoneal approach for hostile abdomen,

suprarenal involvement, decreased pulmonary

complications
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Considerations with Operative RepairConsiderations with Operative Repair

5. IMA reimplant if poor back-bleeding, previous

colectomy, neither internal iliac, patent, stump press<60
6. Cancer and AAA, treat more severe/symptomatic

problem first. AAA (size), Cancer, (obstructive

symptoms or bleeding)
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Transperitoneal ApproachTransperitoneal Approach
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Vascular Surgery HistoryVascular Surgery History

• Surgical fellow at Columbia
under Blakemore in 1947 

• 1948 fashioned synthetic
grafts from parachute
material and placed them in
the aortic position of dogs 
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Retroperitoneal Approach
Useful in cases of:

– Ascites
– CAPD
– Obesity
– Inflammatory AAA
– Renal ectopia/horseshoe

• Consideratoins: rupture, right renal artery disease, left sided cava, 

and right iliac aneurysm
• Complications: chronic incisional pain
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Graft Materials
• Dacron or ePTFE
• Woven Dacron:

– Over and under stitching

– Dimensionally stable, does not dilate as much
– Fray at edges
– Non porous and less compliant (inelastic)

• Knitted:
– Loop end design
– Elastic
– Dilates and porous
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Early Complications

1. Post Op MI
2. Renal failure from embolization or hypotension

3. Distal embolization
4. Ischemic colitis
• Suspect when early BM, diarrhea
• Sigmoidoscopy to assess ischemia and need for colectomy
6. Ureteral injury
7. Sexual Dysfunction
Injury to sympathetic plexus over left common iliac artery, 
Retrograde ejaculation
66%, Impotence 33%
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Acute Limb Ischemia after AAA

• Usually due to clamping
• 0.5-15%
• Post op:

– Inflow thrombosis
– Embolization
– In situ thrombosis of leg vessels

• Usually associated with occlusive disease
• Technique/heparin very important
• Increased trash foot: aorto-iliac disease
• Prevention: heparin, clamp technique, irrigation/flush
• Thrombectomy/embolectomy/angio
• Also cholesterol emboli
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Intestinal Ischemia after AAA
• Transmural: mortality 90%
• SMA to IMA: Marginal Artery Drummond: left 
branch of middle colic

• Meandering Mesenteric Artery: Provides blood to left 

colon and also SMA. 66% of patients.
• Also: Superior hemorrhoidals off the hypogastrics.
• Prevention: CMI symptoms, previous colon surgery, 

aortogram, watch hypogastrics
• Diagnosis: low BP, low plts, high WBC, bandemia, 
consider second look!
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Inflammatory AAA
• Fix at 5 cm also
• Use retroperitoneal exposure
– Protects duodenum
• Consider ureteral stents

Infected AAA
• Salmonella and Staph aureus
• Wide debridement
• IV ABX
• Treatment options:
– Resection, stump closure, debridement and ax-bi fem
– Resection, debridement, in situ repair



Vascular Surgery HistoryVascular Surgery History

• French Surgeon who
repaired abdominal aortic
aneurysm with arterial
homograft in 1951 
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Ruptured AAA
1. 50% mortality before hospital, 50% mortality for 

those arriving to hospital
2. Presents with abdominal and back pain, shock, 

pulsatile abdominal mass
3. Prompt operation, CT only in stable patients with 

unclear diagnosis
4. Prep and drape before induction.
5. Resuscitate after supraceliac aortic control.
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• Rupture into vena-cava (acute aorto-caval fistula)
- Present as acute CHF with renal failure
- 71% have bruit / 89% pulsatile mass/ 59% have 

distended abdominal wall veins (AAA usually 
large)

- Close fistula from within aneurysm after control

- Avoid air embolus
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Endovascular Aneurysm RepairEndovascular Aneurysm Repair
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Endovascular Aneurysm RepairEndovascular Aneurysm Repair

AAA EV Repair Exclusion Considerations

• If neck <15 mm
• Neck Diameter >28
• Iliac artery <7 mm
• Severe tortuosity
• Neck thrombus
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Endovascular Aneurysm RepairEndovascular Aneurysm Repair

Aneurysm Neck:
- Length
- Diameter
- Thrombus
- Calcium
- Angle

Iliac landing zone:
- Length
- Diameter
- Thrombus
- Calcium
- Angle
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Endovascular Aneurysm RepairEndovascular Aneurysm Repair

Modular bifurcated devices:
- Access via femoral arteries
- Covered self expanding stents
- Main body and limb(s)
- 3rd generation grafts with

suprarenal stent fixation
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Endovascular Aneurysm RepairEndovascular Aneurysm Repair

Modular bifurcated devices:

- Exclusion of aneurysm
allows for decompression
of aortic wall and ‘healing’
to occur around stent graft
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Classification of EndoleaksClassification of Endoleaks
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Endovascular Stent Graft Repair:
1. Recognized, safe option
2. Needs suitable anatomy
3. Should be considered in high risk patient, esp. elderly
4. Definitely decreases hospital stay, blood loss, and post 

op complications
5. Needs frequent follow-up and imaging
6. Conversion open rate 2-4%, Mortality 1-5 %



Vascular Surgery HistoryVascular Surgery History

• Surgeon from the Massachusetts
General Hospital who in 1955
reported the use of reversed
greater saphenous vein as a
bypass conduit in the leg 
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Endovascular Aneurysm Repair (EVAR)

• Minimally invasive
• Endoluminal stent graft
• Reduced morbidity
• Reduced hospital stay
• Early return to function
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Multicenter, randomized trial comparing open repair versus
EVAR in 345 patients of 5cm or greater (DREAM Trial)

• Operative mortality : 4.6% open versus 1.2% EVAR

• Mortality and complication : 9.8% open versus 4.7% EVAR
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• Improving aneurysm-related outcomes: 
Nationwide benefits of endovascular repair

(Dillavou E, Muluk SC, Makaroun MS. J Vasc Surg2006;43:446)

- Review of Medicare database 2000-2003 using ICD-9
diagnosis and procedure codes

- Comparing trends in aneurysm repair and operative
mortality rates
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Overall elective AAA mortality from 2000-2003:  5.0% to 3.7%

Conclusion: EVAR is replacing open repair without increase in case 
volume and is responsible for decreased mortality
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• Iliac artery aneurysm
- 80-90% are in men over the age of 70
- Most asymptomatic but rarely may thrombose, 

embolize or even rupture
- Usually found incidentally or in association with 

AAA (CT/ US/ MRI)
- Common iliac 10 x more common than internal

- Right twice as common than left
- Rupture rare if less than 3cm



Iliac Artery AneurysmsIliac Artery Aneurysms

A. Usually extension of AAA (20% involve iliacs), uncommon as

an isolated aneurysm
B. Occurs in common or internal iliac, rarely in external iliac

C. Internal may be palpable on rectal exam

D. Replace common iliac aneurysm with graft

E. Ligate and oversew branches of internal iliac aneurysm:
decreases potency and buttock claudication

F. Can also be safely repaired with covered stent-graft
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Questions /  Discussion


