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Repositioning Expectations for EVAR

A
ccording to a report from the EUROSTAR reg-

istry collaborators, who studied endovascular

repair of abdominal aortic aneurysms in

Europe, all modern stent grafts perform rea-

sonably well.1 In their conclusion, the authors could

not clearly identify one superior stent graft on the mar-

ket. Instead, desirable characteristics and outcomes are

dispersed among the varying stent grafts.2 A compari-

son between third-generation devices is difficult

because of the obvious clinical selection bias that is

applicable to most large centers.3 However, the differ-

ences in device design and introduction systems allow

for tailor-made graft selection that suit the patient’s

specific anatomy.4

The EXCLUDER Endoprosthesis (W. L. Gore &

Associates, Flagstaff, AZ) is a third-generation device

that has performed well. Numerous studies have

demonstrated the efficacy, safety, and durability of this

device.5,6 Strengths of the device include its original

design, with a flexible, catheter-mounted delivery sys-

tem and active infrarenal fixation. The limbs of the

EXCLUDER Device are very flexible, are adaptable to

most complex iliac anatomies, and have been imple-

mented with great success for treating iliac aneurysms.7

Although there is literature documenting extremely

accurate placement based on pre- and postoperative

evaluation,8 accuracy of proximal deployment has been

contested, and competing manufacturers have stressed

that their system performs better in this regard. The

microstructure of expanded polytetrafluoroethylene in

the original device permitted selective permeability of

serous fluid in a subset of patients,9 but with the addition

of a nonpermeable, very thin, highly durable fluoropoly-

mer layer, this endotension has been obsoleted.10,11

D E P LOY M E N T
The new C3 Delivery System (W. L. Gore & Associates)

was developed by the company in cooperation with

experienced users. The EXCLUDER Device itself remains

unchanged, but deployment is now a three-step maneu-

ver, including the option of reconstraining and reposi-

tioning the device. Adjustments for both the level of the

device and orientation of the contralateral limb can be

executed. If the position is believed to be too high or too

low with regard to the renal arteries, the device can be

easily adjusted to reach the ideal final location. Similarly,

reorientation of the contralateral gate is possible, which

makes cannulation easier and less time consuming. 

In the first step, the body and contralateral limb of the

device are opened (Figure 1). A constraining loop around

the body of the graft allows for recapture and easy repo-

sitioning, if desired (Figure 2). After controlled position-

ing, the graft can then be redeployed, and the position

can be controlled with precision. If positioning is satisfac-

tory, the constraining loop is removed, and the ipsilateral

limb is opened. Similarly, if the gate orientation is not in

the ideal location for catheter access, the proximal trunk

can be reconstrained, and the limb can be repositioned

to a more convenient location (Figure 3).
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Figure 1. The first deployment step opens the body of the

graft and the contralateral limb.

Figure 2. A constraining wire allows for recapturing of the

graft at the proximal end.The graft can now both be reposi-

tioned and reoriented.



F I R S T  
E X P E R I E N C E

The first five implants

of the EXCLUDER Device

featuring the new C3

Delivery System in

humans occurred in

Nürnberg, Germany on

August 25, 2010. In sub-

sequent days, other cen-

ters began using the

graft throughout Europe.

This device is also FDA

approved.

The first cases using

the device were chosen

based on challenging

patient anatomy that

was identified as poten-

tially benefiting from the

device features. The first

case involved a patient

with a short and angulated aortic neck, so the graft had

to be repositioned both for level (lower/distally) and ori-

entation (more left anterior, contralateral limb landed

right anterior). The final position was excellent and was

confirmed on a postoperative computed tomography

(CT) scan (Figure 4). In two additional cases, the graft

was repositioned for level (higher/proximally). The

fourth case involved a long aortic neck within a bulging

aneurysm. It was anticipated that repositioning would

be necessary for orientation, but cannulation occurred

instantly, making repositioning unnecessary. In the fifth

case, the proximal position was ideal after the initial

deployment, and cannulation was uneventful. Therefore,

no repositioning was required, and the graft opened

completely. 

In all five cases, the graft remained in position (imme-

diately below the renal arteries). There were no proximal

type I endoleaks seen on postoperative CT scans, and all

renal arteries were fully patent.

D I S C U S S I O N
The EXCLUDER Device has been used very successful-

ly in a wide array of cases, but as with any device,

improvements are possible.12,13 The current trend in

most centers is for a larger percentage of patients to be

treated with endovascular repair rather than open

repair. As a natural result of this trend, clinicians gain

increasing experience with more difficult anatomy and

ask for device features that enhance performance in this

challenging anatomy. The authors of this article have

deployed a large number of original EXCLUDER Devices

with a high degree of accuracy but certainly welcomed

the idea of a repositionable device.6,8,14 With any

endovascular device, as aortic neck angles become

more angulated or the neck length becomes shorter,

the allowable margin for error decreases. The ability to

reconstrain and reposition the EXCLUDER Device gives

clinicians the ability to achieve optimal device position-

ing in difficult cases without the fear that there is only

one chance to get it right.

The ability to reposition the device after initial

deployment should also be welcomed by clinicians

who are relatively new to EVAR or those with limited

experience using the EXCLUDER Device. The ease of

repositioning decreases the risk of suboptimal device

positioning during the short but finite learning curve

of using a new device. Also important to newer users is

that the repositioning feature does not add complica-

tion to the deployment sequence. Retaining ease of use

was a key feature for those accustomed to earlier gen-

erations of the EXCLUDER Device. 

Although the ability to reposition the device within

the aortic neck is the most critical aspect of the new

deployment design, the ability to reposition the con-

tralateral limb gate can be quite useful as well. Access to

the contralateral gate is rarely an issue in simple anatomy,

and the position can be simulated and planned preoper-

atively.8 Nonetheless, any clinician with a large amount of

experience has performed cases in which repositioning of

the limb would have saved significant procedure time
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Figure 3. Position after initial deployment (A). Catheterization

proved to be difficult due to left iliac artery angulation.

Reorientation allowed for easier catheterization (B).

Figure 4. A postoperative CT

scan showing the proximal

position of the graft just below

the renal arteries.
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and radiation dosage. Interestingly, in two cases with

very tortuous iliac artery anatomy, we decided to use

the EXCLUDER Device to its full extent (ie, to reorient

the graft for catheterization before controlling the proxi-

mal position level). In both cases, reorientation was very

useful in achieving catheterization, but the grafts equally

needed proximal (higher) repositioning (Figure 5).

Finally, one further benefit from a repositionable deliv-

ery system may be cost savings. Although the percent-

age of EXCLUDER Device cases requiring aortic cuffs is

low in our experience, any reduction in the use of cuffs

will save on the cost of the component as well as the

cost of the additional procedure time. Better device

positioning on the first attempt should also decrease the

number of balloon inflations in the neck, angiograms, or

other interventions for suboptimal positioning and may

decrease the need for subsequent reinterventions or

additional imaging during follow-up. As previously men-

tioned, more rapid gate cannulation will contribute to

time savings in a significant portion of cases. None of

these aspects are trivial given the high cost of time in the

operating room. 

CO N C LU S I O N
The new C3 Delivery System for the EXCLUDER Device

enables easy positioning and repositioning, if necessary. In

our first seven cases, the option to reposition the graft was

used to adjust both the level and limb orientation with

excellent results. This ability to reposition the device has

obvious benefits, especially in cases with difficult anatomy. ■

Eric Verhoeven, MD, PhD, is with the Department of

Vascular and Endovascular Surgery, Klinikum Nürnberg Süd in

Nürnberg, Germany. He has disclosed that he is a paid consult-

ant to W. L. Gore & Associates. Dr. Verhoeven may be reached

at +499113982651; eric.verhoeven@klinikum-nuernberg.de. 

Roland Simmler, MPH, is with the Department of

Medical Physics, Klinikum Nürnberg Süd in Nürnberg,

Germany. He has disclosed that he holds no financial inter-

est in any product or manufacturer mentioned herein. 

Mark F. Fillinger, MD, is with the Dartmouth-Hitchcock

Medical Center in Lebanon, New Hampshire. Financial

interest disclosure information was not available at the

time of publication. 

1.  van Marrewijk CJ, Leurs LJ, Vallabhaneni SR, et al; EUROSTAR collaborators. Risk-adjusted out-
come analysis of endovascular abdominal aortic aneurysm repair in a large population: how do
stent-grafts compare? J Endovasc Ther. 2005;12:417-429.
2.  Chuter TA. The choice of stent-graft for endovascular repair of abdominal aortic aneurysm. J
Cardiovasc Surg (Torino). 2003;44:519-525.
3.  Verhoeven EL, Tielliu IF, Prins TR et al. Frequency and outcome of re-interventions after endovas-
cular repair for abdominal aortic aneurysm: a prospective cohort study. Eur J Vasc Endovasc Surg.
2004;28:357-364.
4.  Faries PL, Dayal R, Lin S, et al. Endovascular stent graft selection for the treatment of abdominal
aortic aneurysms. J Cardiovasc Surg (Torino). 2005;46:9-17.
5.  Sayeed S, Marone LK, Makaroun MS. The Gore Excluder endograft device for the treatment of
abdominal aortic aneurysms. J Cardiovasc Surg (Torino). 2006;47:251-260.
6.  Bos WT, Tielliu IF, Van Den Dungen JJ, et al. Results of endovascular abdominal aortic aneurysm
repair with selective use of the Gore Excluder. J Cardiovasc Surg (Torino). 2009;50:159-164.
7.  Tielliu IF, Verhoeven EL, Zeebregts CJ, et al. Endovascular treatments of iliac artery aneurysms
with a tubular stent-graft: mid-term results. J Vasc Surg. 2006;43:440-445.
8.  Whittaker DR, Dwyer J, Fillinger MF. Prediction of altered endograft path during endovascular
abdominal aortic aneurysm repair with the Gore Excluder. J Vasc Surg. 2005;41:575-583.
9.  Fillinger M; Excluder Bifurcated Endoprosthesis Clinical Investigators. Three-dimensional analy-
sis of enlarging aneurysms after endovascular abdominal aortic aneurysm repair in the Gore
Excluder Pivotal clinical trial. J Vasc Surg. 2006;43:888-895.
10.  Haider SE, Najjar SF, Cho JS, et al. Sac behavior after aneurysm treatment with the Gore
Excluder low-permeability aortic endoprosthesis: 12-month comparison to the original Excluder
device. J Vasc Surg. 2006;44:694-700.
11.  Tanski W 3rd, Fillinger M. Outcomes of original and low-permeability Gore Excluder endopros-
thesis for endovascular abdominal aortic aneurysm repair. J Vasc Surg. 2007;45:243-249.
12.  Peterson BG, Matsumura JS, Brewster DC, Makaroun MS; Excluder Bifurcated Endoprosthesis
Investigators. Five-year report of a multicenter controlled clinical trial of open versus endovascular
treatment of abdominal aortic aneurysms. J Vasc Surg. 2007;45:885-890.
13.  Curci JA, Fillinger MF, Naslund TC, Rubin BG; for the Excluder Bifurcated Endoprosthesis
Investigators. Clinical trial results of a modified Gore Excluder endograft: comparison with open
repair and original device design. Ann Vasc Surg. 2007;21:328-338.
14.  Wyers MC, Fillinger MF, Schermerhorn ML, et al. Endovascular repair of abdominal aortic
aneurysm without preoperative arteriography. J Vasc Surg. 2003;38:730-738.

Repositioning Expectations for EVAR

Figure 5. Intraoperative angiogram showing a proximal posi-

tion that was too low after reorientation for cannulation in a

dialysis patient with urine output (A).The graft was reposi-

tioned to land below the right renal artery (B).
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