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Expanding EVAR Safely

Can lower-profile endografts improve the safety and efficiency of EVAR?

By Zvonimir Krajcer, MD

A Less-Invasive Protocol  
for EVAR

D
espite the well-accepted safety and effectiveness 
of endovascular aneurysm repair (EVAR) for the 
treatment of abdominal aortic aneurysm (AAA), 
the prevention of access-related morbidity con-

tinues to pose a significant challenge. Traditional bilateral 
femoral artery cutdown and surgical closure increases groin 
complication risks, especially in patients with small-caliber, 
severely calcified, or tortuous access vessels.1 Although first-
generation EVAR devices were 22- to 27-F outer diameter 
(OD) in profile, newer-generation endografts incorporate 
even lower-profile delivery systems that, in some cases, 
enable totally percutaneous EVAR (PEVAR).

PEVAR was first tried at our institution in 1998, and 
results were reported in 1999.2 In early single-center PEVAR 
reports, the success rates varied significantly and were less 
than optimal. The question remained, will the smaller-pro-
file devices lead to improved PEVAR results? More recently, 
single-center publications revealed that as the EVAR device 
profile decreased and the experience increased, the success 
rate has increased to 96%.3 Starnes et al reported that the 
success rate for patients treated with a sheath size 
> 20 F was 78% compared to 98.4% for patients treated 
with a sheath size ≤ 18 F.3 In another meta-analysis, 
Georgiadis et al reported that the risk of conversion to 
cutdown during PEVAR increased by 78% with sheath sizes 
that were 20 F or greater.4 Of the endografts that are com-
mercially available today, the Ovation Prime™ abdominal 
stent graft (TriVascular, Inc., Santa Rosa, CA) offers the low-
est delivery system profile (14-F OD) and should be ideally 
suited for PEVAR (Figure 1). 

THE ADVANTAGES OF PEVAR
Although single-center PEVAR reports have shown 

significant potential benefits to patients, physicians, 
and hospitals, the access-related complications (such as 
excessive procedural blood loss) still remain as a concern 
for certain patients. Several factors, including body mass 
index, operator experience, and femoral artery calcifica-
tion, are known to influence success rates; however, the 
most consistent predictor of technical success is sheath 
diameter.3,4 Recent studies have confirmed that smaller 

sheath diameters are associated with higher technical 
success rates and a lower risk of conversion to surgical 
cutdown.3-5 Based on these findings, the 14-F Ovation 
Prime stent graft might be better suited for PEVAR 
compared to other stent grafts that have delivery sys-
tem profiles ranging from 18 to 21 F.

One of the often-overlooked advantages is the use of 
local anesthesia during PEVAR. This affords numerous 
potential advantages to the patient and the physician alike. 
From the patient’s perspective, PEVAR results in less post-
operative discomfort, lowers the groin morbidity risk, allows 
treatment of challenging access anatomy, and enables 
treatment of those with significant comorbidities who are 
not suitable candidates for general anesthesia. From the 
physicians' and payors' perspectives, patient care is deliv-

Figure 1.  Outside sheath and/or device diameter of the 

Ovation Prime graft and other currently commercially avail-

able endografts in the United States. Note that the lowest-

profile device is the Ovation Prime endograft.
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IndIcAtIons FoR Use: The TriVascular Ovation Prime Abdominal Stent Graft System is indicated for treatment of patients with abdominal aortic aneurysms having the vascular morphology suitable for endovascular repair, including: 
adequate iliac/femoral access compatible with vascular access techniques, devices, and/or accessories; non-aneurysmal proximal aortic neck: with a length of at least 7 mm proximal to the aneurysm, with an inner wall diameter of no less 
than 16 mm and no greater than 30 mm and with an aortic angle of ≤ 60 degrees if proximal neck is ≥ 10 mm and ≤ 45 degrees if proximal neck is < 10 mm; adequate distal iliac landing zone: with a length of at least 10 mm, and with an 
inner wall diameter of no less than 8 mm and no greater than 20 mm.

contRAIndIcAtIons: The TriVascular Ovation Prime Abdominal Stent Graft System is contraindicated for use in patients who have a condition that threatens to infect the graft and in patients with known sensitivities or allergies to the device 
materials (including polytetrafluoroethylene [PTFE], polyethylene glycol [PEG]-based polymers, fluorinated ethylene propylene [FEP] or nitinol). Also consider the information in Section 4 Warnings and Precautions of the system’s Instructions for Use.  
Refer to Instructions for Use at TriVascular.com for more information concerning Indications, Contraindications, Warnings and Precautions, and Adverse Events.

cAUtIon: Federal (USA) law restricts this device to sale by or on the order of a physician.
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ered more cost effectively because general anesthesia is not 
required, procedure and operating room times are shorter, 
and hospital stays are also shorter. With the recent empha-
sis on reducing health care costs without sacrificing patient 
outcomes, the adoption of PEVAR with the Ovation Prime 
endograft has great potential to safely expand the eligible 
EVAR population with less patient morbidity and expense 
(Figure 1).

CLINICAL DATA ON PEVAR WITH THE 
OVATION DEVICE

Of course, rigorous evaluation in clinical trials is required 
to confirm the potential benefits and risks of each particular 
endograft. The recent Ovation global clinical study provides 
compelling evidence for the benefits of less-invasive PEVAR 
protocols using an ultra-low-profile delivery system. This 
clinical trial enrolled 161 patients with AAA; 69 underwent 

Table 1.  Results of the Ovation™ Pivotal Trial

Femoral Cutdown Percutaneous Access

Major adverse events at 30 d 3.3% (3/92) 1.4% (1/69)

Treatment success at 1 y 98.9% (91/92) 100% (69/69)

Anesthesia time (mean) 191 min 149 min

Procedure time (mean) 118 min 98 min

Hospitalization time (median) 2 d 1 d

Figure 2.  The maximum image projection CT of the femoral and iliac arteries reveals severe calcifications (A). A CT slice image at 

the access sites reveals circumferential calcification of the left common femoral artery and near-circumferential calcification of the 

right common femoral artery (B). The intravascular ultrasound image reveals the infrarenal aortic neck diameter to be 22.5 mm 

(C). The intravascular ultrasound image reveals circumferential calcification of the left common iliac artery that measured 6.3 mm 

in maximal diameter (D).
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PEVAR, and 92 had 
traditional femoral 
cutdown. The access 
method was left to 
the discretion of the 
investigators. Short-
term outcomes 
in PEVAR-treated 
patients showed some 
benefit when com-
pared to those treated 
with cutdown, includ-
ing greater treatment 
success; shorter 
anesthesia, procedure, 
and hospitalization 
times; and lower 
major adverse event 
rates through 30 days 
(Table 1).6 

Outcomes with 
PEVAR using the 
Ovation device con-
firm the encouraging 

results seen with the 19-F OD AFX™ device (Endologix, Inc., 
Irvine, CA) in the Endologix PEVAR study.5

 
CASE EXAMPLE 

Our experience using the Ovation Prime stent graft con-
firms the benefits observed in recent series. The following 
is a representative case that exemplifies the benefits of this 
device. An 87-year-old man with a rapidly enlarging AAA 
and comorbid conditions (coronary artery disease, angina, 
chronic obstructive pulmonary disease, intermittent claudi-
cation, and chronic renal failure) was referred for EVAR. We 
decided to perform PEVAR with the Ovation Prime stent 
graft in order to avoid complications with general anesthe-
sia. The patient’s right and left iliac arteries were severely cal-
cified and showed significant narrowing, but his access sites 
were deemed to be appropriate for percutaneous access 
(Figure 2). 

The procedure was performed under local anesthesia 
and conscious sedation, and we employed the PEVAR tech-
nique using the ProGlide® suture-mediated closure system 
(Abbott Vascular, Santa Clara, CA) for right and left femo-
ral artery repair. Because of the patient’s renal functional 
impairment, the procedure was performed with intravascu-
lar ultrasound guidance (Visions® PV .035 digital IVUS cath-
eter, Volcano Corporation, San Diego, CA), and no contrast 
was used until completion angiography was performed 
(Figure 3). There were no complications, and completion 
angiography demonstrated complete exclusion of the AAA. 
The patient was discharged 24 hours later. Noncontrast CT 
at 1-month follow-up demonstrated AAA shrinkage with 
no reported complications (Figure 4). Notably, this patient 

was considered high risk for EVAR due to access vessel 
anatomy and multiple comorbidities. 

ENABLING LESS-INVASIVE  
EVAR PROTOCOLS 

Minimally invasive EVAR protocols, including PEVAR 
under local anesthesia, are appealing to hospitals, patients, 
and physicians. In the United States in particular, a variety 
of factors are likely to accelerate the adoption of less-inva-
sive EVAR protocols, including: (1) the increased focus on 
the cost of health care delivery, (2) increased patient aware-
ness of and preference for treatment options that reduce 
recovery times, and (3) the availability of lower-profile 
devices, such as the 14-F OD Ovation Prime abdominal 
stent graft. The convergence of these factors is likely to cre-
ate an environment that rewards hospitals and physicians 
that are equipped to adopt less-invasive and less-expensive 
AAA treatment modalities that reduce anesthesia use and 
length of stay. 

Evidence to date with the Ovation Prime stent graft sug-
gests that these treatment modalities are feasible and safe in 
well-selected patients.  n
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Figure 3.  Completion angiographic 

image obtained with 5 mL of con-

trast reveals satisfactory position-

ing of the Ovation Prime endograft 

and no evidence of endoleak.

Figure 4.  A noncontrast CT image reveals the Ovation Prime 

seal ring in the infrarenal neck at 1-month follow-up.


