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INTRODUCTION 
The aortic stent graft currently represents a pinnacle in the evolution of endovascular technology - beginning with the De-
Bakey Dacron, vascular graft (which remains a gold standard), through catheter-based approaches to vascular disease. 
culminating in the introduction of the endovascular stent by Palmaz in 1985.1 Subsequently, while searching for a minimally 
invasive treatment for patients with abdominal aortic aneurysm (AAA) that are too sick for open surgery, Juan Parodi (1991) 
was the first to combine the Dacron graft with a Palmaz stent.2 Parodi sewed Pafmaz stents onto the graft, crimped the 
entire device onto an angioplasty balloon, and became the first to deliver an endoluminaf graft into the aorta. By excluding 
the aneurysm internally, reducing pressure on the aortic wall, and preventing rupture, the repair of aortic aneurysms was 
changed forever. Since it is unusual for aneurysms to be confined to the aorta alone, bifurcated grafts, which extend into the 
common iliac arteries, were a natural extension of this technology.3 Parodi's pioneering work led to the development of the 
first commercially available stent grafts in 1997, the Medtronic Aneuryx gratt4 and the Guidant Ancure graft.5,6 Today there 
are three commercially available grafts in the United States, with another five in development.? 

Aneurysms of  the abdominal 
aorta are typically repaired when 
they are greater than 5 cm in diam-
eter. However, there is increasing 
evidence that the decision to inter-
vene should be based on the size 
of  the aneurysm relative to the 
patient's native aortic diameter. 8-IO 
For example, a small woman with a 
5 cm AAA may be at a proportion-
ately higher risk for rupture than a 
male with an equivalent sized aneu-
rysm. Also, because most AAAs 
are asymptomatic, with rupture 
being the most frequent presenting 
symptom, there is increasing inter-
est in ultrasound-based screening 
programs to permit early detection 
and incervention.1 U 2 

TECHNICAL ASPECTS OF 
ENDOLUMINAL GRAFTS 
Endoluminal grafts represent a 

radical change in the approach to 
prevention of  aneurysm rupture. 
Instead of opening the aneurysm 
and sewing a graft into the aorta, 
endografting requires that blood 
be routed through the endoluminal 
graft, a seal be made at the top and 
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bottom of  the aneurysm, and the 
distending arterial pressure be mini-
mized. The endoluminal graft must 
essentially have secure fixation and 
adequate sealing at the attachment 
zones above and below the aneu-
rysm (in the aorta and iliac arter-
ies). Fixation and sealing have been 
achieved by a combination of  hooks, 
stent rings with hoop strength (out-
ward force), suprarenal scent attach-
ment and sealing rings.3, 13,14 

OPEN VERSUS 
ENDOVASCULAR REPAIR 
It has been greatly debated in the 

surgical community whether endo-
vascular grafting should be reserved 
only for high-risk patients or should 
be offered to all patients with suit-
able anatomy. Currendy more than 
50% of  AAAs can be repaired using 
endovascular techniques, although 
some patients are better candi-
dates than others.15-17 However, in 
patients who are at extreme risk for 
an open operative repair, it is per-
missible to use an endograft, even 
with unfavorable anatomy.17 

The controversy regarding open 
versus endovascular repair exists in 

part due to the increased costs asso-
ciated with endovascular scenting 
and the lack of  long-term follow-up 
data for this procedure.18 At the 
present time, placement of an endo-
graft for AAA is more expensive, 
primarily due to intensive imag-
ing requirements during follow 
up. Although the device itself is 
more expensive than a Dacron graft 
($12,000 vs. $700), initial hospital 
costs are generally similar due to the 
need for ICU care, longer length of 
stays (LOS), and increased respira-
tory complications associated with 

AORTIC ANEURYSM FACTS 
• 70% involve the common iliac arteries 
• AAA grow on average 0.4 cm/year 
• AAA are usually asymptomatic 
• Most AAA present for years before 

incidental detection 
• Risk of rupture is directly related to the 

AAA diameter 
• Risk of rupture increases rapidly in 

aneurysms > 5 ems 
• Most ruptured aneurysms are fatal 
• Symptomatic aneurysms should be 

repaired expeditiously 



ADVANTAGES OF ENDOLUMINAL GRAFTING 

• Delivery through femoral artery possible with
X-ray guidance

• General anesthesia can be avoided 
• Blood loss is minimized 
• ICU stay is not required, hospital stay is reduced
• Return to full function is much more rapid. 

DISADVANTAGES OF 

ENDOLUMINAL GRAFTING 

• No long tern, follow up (5-yr. data recently available) 
• Remodeling may lead to re-pressurization
• Back pressure from lumbar arteries may cause 

aneurysm growth
• Routine CT follow up is mandatory
• Approximately 10% require catheter-based

intervention in first 24 months 

open surgery. In addition, preopera-
tive evaluation of  an aneurysm for 
endografting is more time consum-
ing than for open AAA repair. The 
physician has to carefully evaluate 
the aortic anatomy co determine 
whether the patient is a suitable can-
didate. This is largely determined 
based on preoperative evaluation 
of the aneurysm anatomy through 
CT scanning. A virtual endograft, 
and new techniques for measuring 
aneurysms and following them post-
implantation have been developed 
as a result of aortic endografting.19 

Jordan et al.1 S reported their expe-
rience with both open and endovas-
cular AAA repair in both low and 
high risk patiems.16 The authors 
concluded: "Both high-risk and low-
risk patients can undergo endovas-
cular repair with a lower rate of 
short-term systemic complications 
and a shorter LOS when compared 

The Methodist Hospital will soon begin a phase 2 
clinical trial involving the first truly percutaneous 
endograft. The Trivascular device, which will be 
used during the investigation, has a very small 
profile permitting insertion via a 12 Fr sheath. 

For more information 800-336-3664. 

to open AAA repair. While we do 
not have complete understanding 
regarding the long-term durability 
of these endovascular grafts, our 
delayed intervention, thus far, has 
been minimal. For that reason and 
due co the lower rate of early compli-
cations, high-risk patients should be 
preferentially considered for EVAR 
over open AAA repair. Considering 
that low-risk patients also had fewer 
complications, patients who are ana-
comically suitable may be offered 
EVAR with a varying degree of 
emphasis, depending on their physi-
ologic risk, and with cautious con-
sideration about the unknown long-
term durability."11 

Further, the authors noted that 
patients who underwent endograft-
ing had fewer complications and a 
shorter LOS. When complications 
do occur, there is less morbidity 
than with open AAA repair, and 
patients have fewer additional hos-
pital da y s  due to complications. IS 
Future technical developments will 
permit an increasing number of  
patients to be treated with endovas-
cular techniques. 

COMPLICATIONS OF 

AORTIC ENDOGRAFTS 

Endografr complications can 
occur during both insertion and 
follow-up procedures. During 
initial clinical trials, iliac artery 
injury occurred in up ro 7% of cases 
due to the size of  the devices and 
poor patient selection. However, 
as devices become smaller and 
more flexible, and with improved 
preoperative imaging, the incidence 
of  injury has decreased. In less than 
1  o of cases thrombi associated with 
the aneurysm dislodge resulting 
in embolization to the lower 
extremities, kidneys or intestine. 
Groin complications related to the 
surgical exposure of the femoral 
arteries also occur due co infection, 
lymph leak and groin hematoma; 
however, these are rarely limb or life 

threatening. Delayed complications 
can also occur and are often due to 
aneurysm remodeling. When an 
aneurysm is excluded, it shrinks both 
in diameter and length. This can 
result in bending and dislodgement 
of the endograft with resultant 
pressurization of  the endograft. 
This is called an "endoleak" as 
blood is entering the aneurysm. A 
high pressure or type 1 endoleak 
occurs when the graft has failed 
to seal at the aortic or iliac artery 
seal zones. This type of  endoleak, 
which can lead to late rupture, 
must be detected and addressed. 
A type 2 endoleak. which is much 
more benign, occurs when flow 
in the lumbar arteries or inferior 
mesemeric artery reverses after the 
endograft is inserted and causes 
pressure to be applied to the AAA. 
Management of a type 2 endoleak 
is much more controversial, and in 
most cases can be observed in the 
absence of aneurysm growth. 

FURTHER APPLICATIONS 

FOR STENT GRAFTS 

INCLUDING RUPTURED 

ANEURYSMS 

Endovascular grafting is now 
being increasingly utilized in treat-
ment of atherosclerotic occlusive 
disease, vascular trauma, and in 
dialysis access. Thoracic aortic 
endografting is being evaluated 
in prospective trials in the United 

ENDOGRAFTS FOR 

RUPTURED AAA 

• Permissive hypotension -
do not aggressively restore
blood pressure

• Place balloon in descending
thoracic aorta via left brachia! 
artery

• Emergent CT scan to size for
endograft

• Emergent placement of
endograft via femoral arteries
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States with the potential to deliver 
even greater benefits than infrare-
nal AAA repair when compared to 
the open surgical procedure. Another 
very exciting development is the use 
of stent graft technology to reduce the 
extremely high mortality of the rup-
tured abdominal aortic aneurysm. 

A ruptured aneurysm in a patient 
who survives to reach a hospital 
remains approximately 50%. This 
has not been impacted by im p roved 
anesthesia, surgical or ICU care. 
Recently, however, the vascular sur-
gery group from Montefiore has 
reported that emergent endografc-
ing, with "permissive hypotension" 
until the endograft has been placed, 
resulted in a significant reduction in 
perioperative monality.20, 2 1 These 
data have now been replicated at 
several major centers. This approach 
has challenged many of  the concepts 
for treatment of ruptured AAA, long 
held by vascular surgeons. It is likely 
to become the standard of care. 

FUTURE DEVELOPMENTS 
•Branched vessel endografts

permit treatment of aneurysms
involving the renal arteries

•Biologic modifications
encourage cell in growth into the 
graft

•Smaller more durable devices
permit true percutaneous
insertion 

• External monitoring of endograft
pressure 

•Ultrasound screening programs
for early detection of AAA

•Increasing use of emergent
endografting for ruptured AAA

In summary, although we are early 
in rhe evolution of endografc devel-
opment, this technology represents 
a major step forward in minimally 
invasive therapy for AAA, with par-
ticular advantage for patients at high 
risk for open AAA repair. 

I ( 1 l 200 1 I J M D H C  

REFERENCES 
I. Palmaz JC, Sibbitt RR, Reuter SR, Tio 

FO, Rice Wj. Expandable intraluminal 
graft: a preliminary study. Work in progress. 
Radiolog y  1985;!56(!): -7. 

2. Parodi, JC, Palmaz JC, Barone HD. 
Tram-femoral intraluminal graft implanta-
tion for abclominal aortic aneurysms. Ann 
Vase Surg 1991;5(6):491-9. 

3. Matsumura JS, Chaikof CL. Anatomic 
changes after enc/o,,ascular grafting for
aneurysmal disease. Semin Viuc Surg 
1999;12(3):192-8. 

4. Zarim CK,. The US AneuRx Clinical 
Trial: 6:vear clinical update 2002. J Vase 
Surg 2003;37(4):904-8. 

5. Moore w.5, .Matsumura JS, MakarotmAfS, 
Katzen BT, Deaton DH, Decker M, Walker 
G; £VT/Guidant Investigators. Five-year 
interim comparison o f  the G11idant bifar-
cated endog raf t with open repair o f  abdomi-
11.al aortic aneurysm. J Vase Surg 2003.
38(1):46-55. 

6. Moore w.5. The Guidant Ancure bifarca-
tion enclog raf t: five-year follow-up. Semin 
Vase Surg 2003;16(2):139-43. 

7. Bush RL, Najibi S, Lin PH, Lumsden AB, 
Dodson TF, Salam AA, Smith RB 3rd, 
Chaikof EL, Wei.r VL. Conservatism and 
new technowg y: the impact on abdomi-
nal aortic aneurysm repair. Am Surg 
2002;68(1):57-60. 

8. Scott RA, Ashton HA, Kay D N  Abdominal 
aortic aneurysm in 4237 screened patients: 
prevalence, tU?11elopment and management 
over 6 years. Br J Surg 1991;78:1122-
1125. 

9. Participants, T.U.KS.A.T. Health seroice 
costs and qudity o f  lift for early ekctive 
surgery or ultrasonographic surveillance for
small abclominal aortic aneurysms. Lancet 
1998;352:1656-1660. 

10. Grimshaw GM, ThompsonJM, Hamer JD.
A statistical analysis o f  the growth o f  small 
abclominal aortic aneurysms. Eur j Vase 
Surg 1994;8:741-746. 

11. Brown LC. Powell JT. Risk factors for
aneurysm mptttre in patients kept under 
ultrasound surveillance. Ann Surg
1999;230:289-296, discussion 296-291

12. Lin, PH, et al. A prospective study o f  a 
hand-he/,d ultrasound dez>ice in abdominal 
aortic aneurysm emluation. Am J Surg 

2003;186(5):455-9. 
13. May], White GH, Yu W, Ly CN, Waugfa 

R, Stephen MS, Arulchelvam M, Harris 
JP. Concurrent comparison o f  enclolumi-
nal uersus open repair in the treatment o f
abclominal aortic aneurysms: Analysis o f
303 patients by lift table anal_ysis. J Vase Surg 
1998;21·213-20, discussion 220-221. 

14. Lin PH, B.R., Katzman JB, Zemel G, 
Puente QA, Kat:un BT, Lumsden AB. 
Delayed aortic aneurysm enlar gement due 
to enclotension after enclovascular abclomi-
nal aortic aneurysm repair. J Vase Surg 
2003; 38(4):840-2. 

15. Jordan WD, Alcocer F, Wirthlin DJ, 
Westfall AO, Whitley D. Abdominal aortic 
aneurysms in "high-risk" surgi.cal patients: 
comparison o f  open and endovascular 
repair. Ann Surg 2003; 237(5):623-9; 
discussion 629-30. 

16. Chaikof EL, Lin PH, Brinkman WT, 
Dodson TF, \feiss VJ, Lumsden AB, 
Terramani IT, Najibi S, Bush RL, Salam 

AA, Smith RB. Endavascular repair o f
abclominal aortic aneurysms: risk stratified 
outcomes. Ann Surg 2002; 235(6):833-
841. 

11 Bush RL, Lin PH, Lumsden AB. 
Endovascular management o f  abclomi-
nal aortic aneurysms. J Cardiovasc Surg 
(Torino) 2003;44(4):527-34. 

18. Teufalsbauer H, Prusa AM, Wolff K, 
Polterauer P, Na,wbashvili ], Prager M, 
Hok.enbein T, Thurnher S, Lammer 
], Schemper M, Kretschmer G, Huk 1 
Endovascular stent grafting versus open sur-
gi.cal operation in patients with inframuil 
aortic aneurysms: a propensity score-adjusted 
anal_ysis. Circulation 2002;106:782-787. 

19. Beebe HG, Kritpracha B. Computed 
tomography scanning f o r  enclog raf t  plan-
ning: evolving toward three-dimensional, 
single source imaging. Semin Vase Surg 
2004;17(2):126-34.

20. Ohki, T., et al. Endovascular graft repair 
o f  mptttred aortoiliac aneurysms. J Am 
Coll Surg 1999;189(1):102-12; discus-
sion 112-3. 

21. Ohki T, Veith F f  Enclovascular grafts 
and other image-guided catheter-based 
adjuncts to improve the treatment o f  mp-
tured aortoiliac aneurysms. Ann Surg 
2000;232(4):466-79.

-




