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A large case series from a busy European endovascular center.

BY GIOVANNI B. TORSELLO, MD, AND GIOVANNI FEDERICO TORSELLO, MD

Extending Treatment 
Choices for TEVAR

Thoracic endovascular 
aortic repair (TEVAR) is 
the standard of care in the 
treatment of many thoracic 
aortic pathologies in most 
clinical settings. Graft design 

and patient anatomy heavily influence treatment 
success. The Zenith Alpha Thoracic Endovascular 
Graft (Cook Medical) is designed to better conform 
to unfavorably angled aortic arches and to overcome 
challenging access vessel anatomy with a low-profile 
introduction system.

DEVICE DESCRIPTION
The Zenith Alpha Thoracic device has been described 

in detail elsewhere.1 It was developed on the basis of 
the durable platform of the Zenith TX2 Endovascular 
Graft (Cook Medical), with features such as durable 
proximal fixation and a two-piece system, and has 
demonstrated safe and effective clinical performance. 
The first main feature of this device is the use of 
a braided polyester graft material with a tighter 
weave and self-expanding nitinol stents affixed with 
monofilament polypropylene sutures, resulting in 
a markedly reduced profile without compromising 
durability. The second main feature is the precurved 
introduction system, which, in combination with the 
proximal bare stent, optimizes the conformability of 
the graft with the inner curvature of the aorta. 

CLINICAL PERFORMANCE
In this case series, we included all patients treated 

with Zenith Alpha at our institution from August 2010 
to October 2015. In total, 112 consecutive patients 
were treated for penetrating aortic ulcers or thoracic 
aneurysms. The patient characteristics are summarized 
in Table 1. A considerable proportion of patients had 
urgent or emergency procedures (12.5% and 10.7%, 
respectively). In 41 patients (36.6%), access vessels were 
heavily calcified. The mean minimal iliac diameter was 

5.98 mm (± 1.74 mm), and the mean iliac tortuosity 
index was 1.3 (± 0.18).2 Most patients were treated 
entirely percutaneously (n = 98, 87.5%). Four patients 
required iliac access via a conduit (3.6%). Cerebrospinal 
fluid drainage was utilized in 17 cases (16%).

The rate of technical success as defined by the 
reporting standards3 was 99%. In one case, the graft 
could not be advanced into the aortic arch due to 
heavy calcification and severe iliac stenosis. There was 
no postoperative aortic rupture or device migration 
within 30 days. In total, there were eight access vessel 
complications (7.1%), including three iliac artery 
dissections (2.7%) that were caused by advancing the 
introduction system through tortuous and small access 
vessels and five pseudoaneurysms of the common 
femoral artery (4.5%) that necessitated a secondary 
intervention. Two patients experienced persistent 
spinal cord injury (1.8%); one of these patients received 

TABLE 1.  PATIENT CHARACTERISTICS

Patient Characteristic n (%) or mean (± SD)

Mean age 70.4 (± 9.3)

Men:women 47:58

Arterial hypertension 101 (90%)

Smoking 36 (32%)

Cerebrovascular disease 15 (13.4%)

Coronary artery disease 39 (34.8%)

Elective procedure 86 (76.8%)

Urgent procedure 14 (12.5%)

Emergency procedure 12 (10.7%)
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intraoperative cerebrospinal fluid drainage, whereas the 
other one did not.

DISCUSSION 
Today, it is possible to treat a variety of thoracic 

aortic pathologies, especially with the introduction 
of devices with greater trackability and flexibility. 
The technical success rate in this patient group 
correlates well with the previously published results 
of this and other devices.2,4,5 The same applies to 
results on mortality, complication, and reintervention 
rates. Remaining challenges of TEVAR, such as device 
apposition and fixation, are increasingly addressed 
by Zenith Alpha and other newer-generation devices 
(Figure 1). However, access vessel anatomy remains a 
major predictor for perioperative complications, as well 
as a limiting factor for treatment eligibility. 

Female, Asian, and young patients have an especially 
greater share of thoracic compared to abdominal 
aortic pathologies,6 and they also represent a group of 
patients who commonly have smaller iliac diameters.7 
However, treating the thoracic aorta necessitates larger 
devices (and thus, larger-bore sheaths) compared to 
treating the abdominal aorta.8 Patients with small 
access vessels are subject to a higher rate of access-
related complications such as rupture, dissection, and 
pseudoaneurysm of the access vessel. The morbidity 
burden of these patients can be further increased by 
the necessity of more-invasive access methods (eg, iliac 
conduits).9 Not surprisingly, the sheath size relative to 
the access vessel diameter determines the access vessel 
complication rate,10 which ranged between 9% and 
21% in the pivotal studies.11-13 By having smaller access 
vessels, women tend to experience greater morbidity 
because of access vessel complications and more-
invasive access methods.7 

Of note, access vessel morphology was unfavorable, 
even in this all-comer sample of patients treated 
with Zenith Alpha, with a mean minimum iliac artery 
diameter of 5.98 mm and tortuous iliac arteries 
(tortuosity index 1.3). Despite heavily calcified access 
vessels in 36.6% of the cases, the technical success rate 
of Zenith Alpha remained comparable to those of 
other devices in more favorable anatomy. 

Applicability is an even more important 
consideration for this device. Although, to my 
knowledge, there are no sound data on the rate of 
patients not anatomically suitable for TEVAR due 
to access vessel morphology. It can be hypothesized 
that a considerable number of female or Asian 
patients cannot be treated with most grafts, simply 
due to prohibitively small access vessel diameters. 

Furthermore, if these patients do qualify for TEVAR in 
terms of access vessel diameters, a considerable number 
of them cannot be treated due to iliac tortuosity. This 
is reflected in a large proportion of patients treated 
with Zenith Alpha Thoracic who previously underwent 
failed treatment attempts with other grafts.2

CONCLUSION
In conclusion, Zenith Alpha not only performs 

safely and effectively, but it also provides extended 
applicability to patients with challenging access vessel 
morphology. n 

Figure 1.  CT angiographic reconstruction showing the 

Zenith Alpha Thoracic device in a 72-year-old patient with 

aneurysmal disease of the thoracic, thoracoabdominal, and 

abdominal segments. Note the alignment of the stent graft 

with the tortuous aortic segments, as well as the presence of 

heavily calcified iliac arteries.
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