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(EVAR) has been widely adopted as a less invasive

alternative to open surgical repair. Initial-generation
stent grafts were designed to mimic surgical bifurcated
grafts with short main bodies and long modular limbs.
These devices were developed to achieve fixation and seal
at the infrarenal aortic neck using a combination of radial
force, suprarenal stents, and/or penetrating hooks and
barbs. Although device durability and clinical results have
improved over time, the question remains: Is a short main
body, proximal fixation device optimal for the treatment of
a wide range of complex aortic anatomies? More recently,
an alternative stent graft design with a fully supported, long
main body having integrated limbs (Powerlink® System,
Endologix, Inc, Irvine, CA) was developed to stabilize and
exclude the aneurysm sac with a single-piece bifurcated
device.! This design was believed to prevent the risk of com-
ponent separation inherent in modular devices. In 2000, a
multicenter, prospective clinical trial was initiated in the
United States under a Food and Drug Administration
(FDA) Investigational Device Exemption (IDE) to evaluate
the safety and effectiveness of the Powerlink device. During
the enrollment phase of the trial, investigators discovered
the ability to securely fix the unibody device directly on the
aortoiliac bifurcation and add an aortic extension to seal
the infrarenal neck. This technique, termed anatomical fixa-
tion or “build from the bottom up,” was believed to prevent
device migration, a common failure mode of endovascular
devices relying on both fixation and seal at the infrarenal
aortic neck.>*

Pivotal results from the original Powerlink trial were pub-
lished® and led to FDA approval in 2004. Long-term results
of this trial have also been published, highlighting the dura-
bility and positive outcomes with this device.>” In evalua-
tion of the trial results, a significant differential incidence of
distal migration started to emerge among patients who
received the device using traditional infrarenal fixation and
those who received the device using the anatomical fixa-
tion technique.® Given these promising results, two addi-

E ndovascular abdominal aortic aneurysm repair

Figure 1. Powerlink stent grafts.

tional FDA-approved IDE trials that prospectively applied
the anatomical fixation technique in patients with wide
aortic necks (the XL trial) and in patients using a suprarenal
configuration (the Suprarenal trial) were conducted. Pivotal
results for both trials®® led to US FDA approval in 2008 and
2009, respectively. Clinical results from the XL and
Suprarenal trials were recently presented® and demon-
strated 0% migrations, 0% conversion to open repair, 0%
ruptures, 0% aneurysm-related mortality, no stent fractures
or graft material failures, and effective aneurysm sac exclu-
sion. These results are particularly remarkable in light of the
high prevalence of challenging anatomies, which included
short, severely angled, thrombus-lined, and reverse-tapered
aortic necks.

DEVICE DESCRIPTION AND DELIVERY
The Powerlink device consists of a unibody, self-
expanding cobalt chromium alloy stent. The graft, con-
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Figure 2. Powerlink stent graft implant configuration.

structed from high-density expanded polytetrafluoroeth-
ylene, is fully supported by the stent with proximal and
distal attachment. The main body device (Figure 1)
includes 25- and 28-mm diameters with total lengths of
120 to 155 mm. Aortic and distal extensions are available
with diameters of 25 to 34 mm (infrarenal and suprarenal
configuration) and 16 to 25 mm (distal limb).

The bifurcated device is delivered under fluoroscopic
guidance through one surgically exposed femoral artery
together with percutaneous 9-F contralateral access.
Device insertion, guidewire placement, and deployment
steps have been previously described and illustrated.’
Unique to the anatomical fixation technique, the main

body device is deployed directly on the aortoiliac bifurca-

tion, and the delivery system is removed through the
central lumen of the stent graft and ipsilateral limb. The
aortic extension is then inserted over a 0.035-inch
guidewire through the central lumen of the bifurcated
device into the proximal aorta. Under fluoroscopic guid-
ance, the aortic extension (infrarenal or suprarenal con-
figuration) is deployed below the most caudal renal
artery to achieve proximal seal (Figure 2).

In March 2009, a new delivery system (IntuiTrak,
Endologix, Inc.) was introduced in the United States, sim-
plifying device delivery and deployment through an inte-
grated 19-F introducer sheath. The delivery system incor-
porates a precannulated contralateral limb and 9-F per-
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Figure 3. Positive remodeling after endograft implant. M2S
reconstructions show a 50% sac diameter reduction (5.8 cm
to 2.9 cm) and 23° sac straightening between 1 month (A)
and 3 years (B).

cutaneous contralateral access, thereby facilitating suc-
cessful treatment of abdominal aortic aneurysm (AAA)
patients with challenging anatomies.

DISCUSSION

The Powerlink System is unique among traditional
modular proximal fixation devices in that the bifurcated
stent graft has a fully supported, unibody design.
Placement of the stent graft on the aortoiliac bifurca-
tion provides anatomical fixation of the long main body
device with the aortic extension providing seal at the
infrarenal neck. The long main body device together
with an aortic extension relines the entire infrarenal

Figure 4. Treated reverse-taper aneurysm morphology.The
core lab reconstructions demonstrate a 2.5-cm diameter
reduction from baseline (A) to 2 years (B).
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TABLE 1. ANATOMICAL FIXATION TREATMENT PATTERNS

Clinical Risks and Issues

Anatomical Fixation

Hostile neck

Severely angled

Migration; placement
accuracy; opposing
angles

Device fixation at aortic bifurcation; controlled deployment of aortic extension
provides accurate placement below the target renal arteries; infrarenal aortic
extensions to treat aortas with opposing angles; endoskeleton stent design
allows graft material to conform to the neck, improving seal.

Short

Migration; placement
accuracy; seal

Device fixation at aortic bifurcation; controlled deployment of aortic extension
provides accurate placement below the target renal arteries; endoskeleton stent
design allows graft material to conform to the neck, improving seal.

Thrombus laden

Proximal fixation; seal

Device fixation from aortic bifurcation.

Reverse tapered

Migration; placement
accuracy; seal

Device fixation at aortic bifurcation; controlled deployment of aortic extension
provides accurate placement below the target renal arteries; endoskeleton stent
design allows graft material to conform to the neck, improving seal.

Aneurysm and aorta characteristics

Saccular

Bilobe

Gate cannulation; seal

Precannulated contralateral access; long main body maximizes seal zone.

Narrow distal aorta

Gate cannulation;
restricted distal flow

Precannulated contralateral access; long main body maximizes distal flow;
eliminates constrained bilateral limbs in narrow aortic segment.

Infrarenal dissection

Patent false lumen;
rupture risk

Long main body re-lines aortic luminal surface from renal arteries to bifurcation.

Femoral access

Limited contralateral
access

Delivery of stent
graft/limbs

9-F percutaneous contralateral access; integrated introducer minimizes vessel
re-entry and related complications.

Peripheral arterial

Crossover intervention

Unibody design preserves native aortic orientation facilitating contralateral

embolization

disease approach after EVAR intervention.

Other

Rupture Gate cannulation; total  |Precannulated contralateral access; rapid main body placement without
procedure time to AAA |angiogram; can stabilize patient with proximal occlusion balloon while placing
exclusion neck extension.

Shaggy aorta Gate cannulation; Precannulated contralateral access; long main body re-lines aortic surface from

renal arteries to bifurcation.

aorta and provides support from the bifurcation all the
way up to the renal arteries. In contrast to traditional
modular proximal fixation devices with short bodies
and long limbs, the Powerlink design matches the pre-
aneurysmal shape of the infrarenal aorta and restores
the original blood flow dynamics. This aortic-like design
has proven to provide device stability, which leads to
positive remodeling (Figure 3).

By building from the bottom up, the Powerlink
System mitigates the risk of device migration and
enables the effective treatment of a wide range of chal-

lenging anatomies including short, angulated, reverse-
tapered (Figure 4), and thrombus-lined aortic necks.
The precannulated contralateral limb also simplifies
EVAR procedures in anatomies that are difficult to
achieve gate cannulation with traditional modular
devices. These anatomies include saccular or bilobed
aneurysms and narrow distal aortas. Furthermore, by
preserving the natural aortoiliac bifurcation, the
Powerlink device enables future peripheral endovascu-
lar procedures in patients with peripheral arterial dis-
ease (Figure 5). Based on the promising clinical results
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Figure 5. Preserved access with subsequent peripheral intervention. A patient with peripheral arterial occlusive disease (A) was
preferentially treated with the anatomically fixed Powerlink stent graft (B) to preserve the aortoiliac bifurcation. Superficial
femoral artery revascularization was completed 1 week after EVAR (C).

and the other unique design attributes of the device,
Table 1 shows the aortic anatomies that are ideally suit-
ed for treatment using the Powerlink stent graft with
the anatomical fixation technique.

CONCLUSION

The effectiveness of the Powerlink System and anatom-
ical fixation has been validated in prospective, IDE multi-
center clinical trials. The results of these studies together
with the other unique design attributes of the device
demonstrate the value of anatomical fixation in a wide
range of challenging aortic anatomies. We believe that
the Powerlink System offers compelling clinical advan-
tages and represents an attractive alternative to tradi-
tional modular proximal fixation devices for the treat-
ment of patients with AAAs. |

Jeffrey P. Carpenter, MD, is Professor and Chief of the
Department of Surgery at the Robert Wood Johnson
Medical School, Cooper Health System, in Camden, New
Jersey. He has disclosed that he is a paid consultant to
Endologix, Inc. Dr. Carpenter may be reached at (856)
342-3496.

Mark J. Garcia, MD, is Section Chief, Vascular &
Interventional Radiology at the Christiana Care Center for
Heart and Vascular Health in Newark, Delaware. He has
disclosed that he has a patent or partial ownership with
Endologix, Inc. Dr. Garcia may be reached at (302) 733-1800.

Stuart A. Harlin, MD, is Medical Director of the Wound
Care Center at Sacred Heart Hospital in Pensacola, Florida.
He has disclosed that he has no financial interest in
Endologix, Inc. Dr. Harlin may be reached at (850) 479-1805.

74 | INSERT TO ENDOVASCULAR TODAY | OCTOBER 2009

Matthew T. Jung, MD, is Co-Director of the Non-Invasive
Vascular Lab at Baptist East Hospital in Louisville, Kentucky.
He has disclosed that he has no financial interest in
Endologix, Inc. Dr. Jung may be reached at (713) 790-9404.

Zvonimir Krajcer, MD, is Director of the Peripheral
Vascular Disease Program at the Texas Heart Institute at St.
Luke’s Episcopal Hospital in Houston, Texas. He has disclosed
that he is a paid consultant to and receives grant/research

funding from Endologix, Inc. Dr. Krajcer may be reached at
(713) 790-9404,

Julio A. Rodriguez-Lopez, MD, is Medical Director of the
Wound Healing Center and Director of Peripheral Vascular
Services at the Arizona Heart Institute in Phoenix, Arizona.
He has disclosed that he has no financial interest in
Endologix, Inc. Dr. Rodriguez-Lopez may be reached at (602)
266-2200.

1. Carpenter JP; the Endologix Investigators. Multicenter trial of the Powerlink bifurcated
system for endovascular aortic aneurysm repair. J Vasc Surg. 2002;36:1129-1137.

2. Zarins CK, Bloch DA, Crabtree T, et al. Stent graft migration after endovascular
aneurysm repair: importance of proximal fixation. J Vasc Surg. 2003;38:1264-1272.

3. Lee JT, Lee J, Aziz |, et al. Stent graft migration following endovascular repair of
aneurysms with large proximal necks: anatomical risk factors and long-term sequelae. J
Endovasc Ther. 2002;9:652-664.

4. Rafii BY, Abilez OJ, Benharash P, et al. Lateral movement of endografts within the
aneurysm sac is an indicator of stent graft instability. J Endovasc Ther. 2008;15:335-343.
5. Carpenter JP; the Endologix Investigators. Midterm results of the multicenter trial of
the Powerlink bifurcated system for endovascular aortic aneurysm repair. J Vasc Surg.
2004;40:849-859.

6. Wang G, Carpenter JP. The Powerlink bifurcated system for endovascular aortic
aneurysm repair: six-year results. J Vasc Surg. 2008;48:535-545.

7. Wang G, Carpenter JP. EVAR in small vs. large aneurysms: does size influence out-
come? Vasc Endovascular Surg. 2009;43:244-251.

8. Jordan WD Jr, Moore WM Jr, Melton JG, et al. Secure fixation following EVAR with the
Powerlink XL system in wide aortic necks: results of a prospective, multicenter trial. J
Vasc Surg. 2009 (In press).

9. Harlin SA,; for the Endologix Investigators. Endovascular AAA repair using an anatomi-
cal fixation technique and concomitant suprarenal orientation: results of a prospective,
multicenter trial. Paper presented at: Society for Clinical Vascular Surgery Meeting;
March 2009; Ft. Lauderdale, FL.



