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Purpose: This study aims to investigate the feasibility of Zenith Fenestrated AAA Endovascular Graft (Z-FEN, Cook Medical)
from a single Korean institution database by evaluating the vascular anatomy of Korean abdominal aortic aneurysm (AAA)
patients with hostile aortic neck.

Methods: This is a retrospective study on patients with AAA who underwent endovascular aortic repair (EVAR) and open
surgery repair between January 2012 and December 2021 (n = 211). The anatomic characteristics of the aortic neck were
evaluated using 3-dimensional reconstructed computed tomographic scans. For the juxtarenal AAA patients (n = 39),
feasibility of fenestrated stent graft was evaluated under the protocol of fenestrated EVAR. For those who were not suitable
for the application of Z-FEN, the reasons for unsuitability were analyzed.

Results: Among 211 AAA patients, 108 patients (51.2%) had complex aortic neck, and 39 (18.5%) had insufficient aortic neck
length (<15 mm) for conventional EVAR. Of the 39 patients with juxtarenal AAAs, 13 (33.3%) were determined feasible for
Z-FEN. Twenty-six patients (66.7%) were noncandidate for Z-FEN due to severe neck angulation, short aortic neck length,
inadequate iliac artery anatomy, large aortic neck diameter, and severe calcification and thrombosis. Proximal aortic neck
length of the non-feasible group was significantly shorter than that of the feasible group (P = 0.002).

Conclusion: Z-FEN was applicable to 33.3% of the juxtarenal AAA patients. As recent studies confirm, the effectiveness and

safety of fenestrated EVAR, Z-FEN can be an option for AAA patients with short aortic neck.

[Ann Surg Treat Res 2023;104(1):34-42]
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INTRODUCTION

Currently, endovascular aortic repair (EVAR) is the first
treatment option in patients with abdominal aortic aneurysms
(AAA) who have appropriate vascular anatomy [1]. Aortic
neck length, angulation, and morphology are assessed for the
suitability of EVAR, as it is essential to secure enough infrarenal
space for fixation of the endograft. A previous study has
reported that as aortic aneurysmal diseases progress, they move

up cranially in the aorta [2], and this indicates that all AAA
patients could potentially turn up having an unfavorable aortic
neck, making it hard to apply conventional EVAR. Fenestrated
EVAR (FEVAR) was one of the techniques developed to keep
blood flow through the subsidiary arteries while securing the
proximal fixation zone in patients with inadequate aortic neck.

Since its first use in 1998, clinical studies supporting the
use of FEVAR were reported [3,4], and, currently, FEVAR is
recommended over open repair in patients with juxtarenal aortic
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aneurysms according to the most recent practice guidelines
published by the European Society for Vascular Surgery [5].
Zenith Fenestrated AAA Endovascular Graft (Z-FEN; Cook
Medical, Brisbane, QLD, Australia) was approved by the U.S.
Food and Drug Administration in 2012 and has been used
worldwide ever since. According to the 5-year follow-up study
involving 14 medical centers in the United States with the results
of 67 patients who were treated with Z-FEN, freedom from all-
cause mortality was 88.8% =+ 4.2% and freedom from aneurysm-
related mortality was 96.8% + 23% [6]. Also, low rates of type
1A endoleak, aneurysmal sac enlargement, and device migration
were reported during the 5-year follow-up [6,7]. These low rates of
stent failure support the use of Z-FEN. Z-FEN is not yet applicable
in Korea, but it will be available soon, so it is necessary to study
the feasibility of Z-FEN in juxtarenal AAA patients.

This study aims to investigate the feasibility of Z-FEN on
the Korean population by evaluating the vascular anatomy of
Korean AAA patients with hostile aortic neck. This process
requires measurements of anatomical components of the AAAs,
and the authors expect that the measurements acquired in this
study can be used as a basis for the development of an off-the-
shelf device that can be applied to most Koreans. Off-the-shelf
devices can reduce the limitations of a custom-made device,
such as high costs and treatment delay, and will allow the
widespread application of Z-FEN.

METHODS
Study design

This was a retrospective study. AAA patients who underwent
EVAR and open surgery repair between January 2012 to
December 2021 were included in the study (n = 211). CT scans
were performed in all patients preoperatively and angiography
obtained at the physician's discretion was used to evaluate
the anatomical characteristics of the AAA. Aquarius iNtuition
software (TeraRecon, Foster City, CA, USA) was used to

reconstruct the images 3-dimensionally (3D). We used Society
for Vascular Surgery (SVS) reporting standards to determine the
morphological measurements of the AAAs [8]. These include
aortic neck length, aortic neck diameter, suprarenal aortic neck
angle, infrarenal aortic neck angle, degree of thrombus and
calcification of the aortic neck, maximum aneurysm diameter,
degree of aneurysm thrombus and calcification, common iliac
artery diameter and length, and external iliac artery diameter.
The measurements were entered into a database used for this
study, which was approved by the Institutional Review Board of
The Catholic University of Korea, Seoul St. Mary's Hospital (No.
KC22RASI0439). This study was performed in accordance with
the Declaration of Helsinki and written informed consent was
waived due to its retrospective nature.

Indications for complex aortic neck are shown in Fig. 1.
Patients with aortic neck satisfying the anatomical characteristics
of a complex neck were included in the complex aortic neck
group (n = 108), and they were evaluated for the feasibility of
FEVAR. The feasibility was assessed through 2 steps. First, the
patients were checked if they had sufficient aortic neck length
for the application of conventional EVAR. Aortic neck lengths
shorter than 15 mm were included in the juxtarenal AAA group
and were further evaluated. Secondly, the patients were checked
whether they met the anatomical inclusion or exclusion criteria
described in Fig. 2. Aortic neck and iliac artery anatomy, neck
angulation, degree of calcification and thrombosis were taken
into account, which were defined according to the SVS reporting

Indications

1. Short aortic neck, <15 mm

2. Severe aortic neck angulation, > 60°
3. Calcific aortic neck, >50%

4. Thrombosed aortic neck, >50%

5. Conical aortic neck

Fig. 1. Indications of the complex aortic neck.

Inclusion criteria for Z-FEN

1. Proximal neck of 24 mm and <15 mm
2. Proximal neck diameter between 19 and 31 mm

4. Angle of <45° relative to the axis of the suprarenal aorta
(measured outer wall to outer wall)
(measured outer wall to outer wall)

Exclusion criteria for Z-FEN

3. Proximal neck angulation of <45° relative to the long axis of the aneurysm
5. Ipsilateral iliac artery distal fixation site =10 mm in length and 9-21 mm in diameter

6. Contralateral iliac artery distal fixation site =10 mm in length and 7-21 mm in diameter

1. Severe aortoiliac occlusive disease, tortuosity, or calcification
2. Circumferential thrombus, atheroma in the sealing region
3. Unsuitable arterial anatomy

- Inability to maintain patency of 1 internal iliac artery

- Inadequate (<15 mm) main renal artery length

- Renal stenosis of >50%

Fig. 2. Instructions for use of
Z-FEN. Z-FEN, Zenith Fenestrated
AAA Endovascular Graft (Cook
Medical, Brisbane, QLD, Australia).
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standards [8]. For those who passed both steps, actual stent-graft
planning and sizing of Z-FEN were performed, and incorporated
target vessels, device design, and fenestration types were
analyzed. Anatomical characteristics of the Z-FEN applicable
patients were also analyzed. For those who were not suitable
for the application of Z-FEN, the reasons for unsuitability were
evaluated. Anatomical characteristics were compared between
the FEVAR feasible group and the unfeasible group. The actual
treatments performed in both Z-FEN feasible group and the non-
feasible group were also analyzed. Categorical variables were
presented as relative frequencies (percent), while continuous
variables were expressed as means and standard deviations.
PASW Statistics ver. 18.0 (IBM Corp., Armonk, NY, USA) was used
for data analysis.

Z-FEN
Z-FEN consists of a 2-piece main body (proximal body
graft with fenestration and distal bifurcated body graft) and

Fig. 3. Anatomical measurements using 3-dimensional
reconstruction software straightened multiplanar reformatting
mode.

contralateral limb, with fenestrations and/or scallops for the
renal and mesenteric arteries. The upper part of the proximal
body is composed of custom fenestrations to fit the diverse
anatomical variations of the positions of the renal arteries and
the superior mesenteric artery (SMA) in relation to the aorta.
The suprarenal fixating anchoring barbs superior to the custom
fenestrations add stability to the graft-to-vessel attachment.

Stent-graft planning and sizing of Z-FEN
The planning and sizing of the Z-FEN is the most important

step toward the successful placement of the graft. It requires
a thorough anatomical analysis of the abdominal aorta and
its subsidiary branches. CT scans were used to obtain the
anatomical data needed, and post-processing software is
desirable as it supports planar reformatting, allowing more
accurate measurements. In this study, Aquarius iNtuition
software was used.

The first step was setting an aortic centerline for subsequent
measurements. Using 3D reconstruction software, the
centerline was adjusted to reflect the way in which the stent
graft was anticipated to be inserted into the aorta. After setting
the centerline, in a straightened view of the aorta, the celiac
trunk, SMAs, renal arteries, the aortic bifurcation, and each
iliac artery bifurcations were marked in order (Fig. 3). The next
step was to determine the proximal edge of the endograft.
The instructions for use (IFU) require a minimum of 1.5 cm as
an acceptable proximal sealing zone, but the authors used 2
cm of healthy parallel-walled aorta to be more conservative, A
distance of 2 cm proximal to the start of aneurysm is marked,
and a distance of 15 cm proximal to the highest point of the
renal arteries is also marked. This is to follow the Z-FEN graft
specification rule that states the first small fenestration must
be more than 15 mm apart from the top of the fabric. The
higher of the 2 marked points would be the proximal edge of
the graft.

Once the proximal edge was determined, the required
diameters, lengths, and clock positions of the target arteries
were measured. The diameters of the proximal sealing zone

vg. Diameter; 236 mm
in.Diameter: 222 mm
ax.Diameter: 253 mm
ea: 439 mm?

Clock positions are in 15 min increments

Clock position

Anterior
12

Posterior . . L
Fig. 4. Setting clock positions

using axial views of straightened
multiplanar reformatting mode.
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and distal sealing zones in each common iliac artery, and the
lengths from the proximal edge to each visceral branch, aortic
bifurcation, and each iliac bifurcation were measured. Clock
positions of the branching arteries were assessed using the axial
views of straightened multiplanar reformatting mode (Fig. 4)
and were rounded to the nearest 15-minute interval. For scallop
and fenestration design, if the SMA is within 12 mm from
the proximal edge, it would be incorporated using a scallop,
and if it is located farther than 12 mm from the proximal
edge, a large fenestration would be used. For renal arteries,
small fenestrations with a height of 8 mm were chosen. After
acquiring all the anatomical data regarding vascular anatomy,
the length of the proximal component (L1), distal bifurcated
component (L2), and iliac limbs (L3, L4) were calculated by
putting in the anatomical measurements obtained above to the
preset formulas, and the parts of the stent graft were chosen
accordingly. For the proximal sealing, a 2-proximal-seal-stent
design was chosen routinely.

The feasibility of Z-FEN was assessed through the clinician's
predictions of delivering the potential endografts and securing
the fixation at the proximal aortic neck and distal iliac
arteries. The iliac arteries were also evaluated for whether they
could deliver both the main body and the contralateral limb
extensions, to determine whether they were suitable as access
vessels. A total of 3 vascular surgeons with more than 10 years
of experience with the EVAR procedure took part in the process
of assessing the feasibility. One vascular surgeon completed
the planning and sizing of the stent graft using the anatomical
data acquired, and the other 2 vascular surgeons confirmed the
results.

211 Patients with infrarenal
aortic aneurysms

RESULTS

Among a total of 211 infrarenal AAA patients, 108 patients
(51.2%) were determined to have a complex aortic neck, and 39
patients (18.5%) had insufficient aortic neck length (<15 mm)
for conventional EVAR. Thirty-nine patients who were allocated
into juxtarenal AAA group were assessed for the application
of Z-FEN, and 13 patients (33.3%) were determined feasible for
Z-FEN (Fig. 5). Twenty-six patients (66.7%) were noncandidates
for Z-FEN due to severe neck angulation, short aortic neck
length (<4 mm), inadequate common iliac artery anatomy,
large aortic neck diameter (>31 mm), and severe calcification
and thrombosis. There were patients who had more than 1
reason for unsuitability, and they were all taken into account
separately in the data analysis. The reasons for unsuitability are
analyzed in Table 1. The most common criterion outside of IFU
was severe neck angulation, which was expressed in 53.8% of
the patients who were not applicable. Other exclusion criteria
include aortic neck of less than 4 mm in 10 patients (38.5%),

Table 1. Analysis of the anatomical features outside instructions
for use

Variable Case (n = 26)
Severe angulation 14 (53.8)
Short aortic neck length, <4 mm 10 (38.5)
Inadequate iliac artery anatomy 9 (34.6)
Large aortic neck diameter, >31 mm 5(19.2)
Severe calcification 4 (15.4)
Severe thrombosis 2(7.7)

Values are presented as number (%).

A 4

A

103 Patients with good aortic
neck excluded

108 Patients with complex
aortic neck

A 4

A

69 Patients with sufficient
aortic neck length excluded

39 Patients with short
aortic neck (<15 mm)

\ 4

A

26 Patients did not meet the anatomical
criteria for the application of Z-FEN

Fig. 5. Flow chart of patients
who were assessed for the

13 Patients were determined
feasible for Z-FEN application

feasibility of Zenith Fenestrated
AAA Endovascular Graft (Z-FEN;
Cook Medical, Brisbane, QLD,
Australia).
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Table 2. Comparisons of the anatomical measurements between the Z-FEN feasible group and the non-feasible group

Variable Feasible group (n = 13) Non-feasible group (n = 26) P-value
Severe neck angulation, >45° 0 (0) 14 (53.8) 0.001*
Proximal neck length (mm) 9.2 +3.0 5.6 +4.6 0.002*
Proximal neck diameter (mm) 269 +£3.4 26.1+7.8 0.324
Aortic neck calcification 0 (0) 4 (15.4) 0.281
Aortic neck thrombosis 0 (0) 2(7.7) 0.544
Aneurysm maximum diameter (cm) 63.8 +14.7 68.8 +13.4 0.276

Values are presented as number of patients (%) or mean =+ standard deviation.
Z-FEN, Zenith Fenestrated AAA Endovascular Graft (Cook Medical, Brisbane, QLD, Australia).

*P < 0.05.

Table 3. Target vessel incorporation and proximal fenestrated
device design

Fenestration types used for vessel incorporation Case
Superior mesenteric artery 10 (28.6)
Scallops 9 (25.7)
Large fenestration 1(2.9)
Renal artery 25(71.4)
Scallops 2 (5.7)
Small fenestrations 23 (65.7)
Total vessels incorporated 35 (100)
Proximal fenestrated device design
1 Scallop and 2 small fenestrations 8 (61.5)
1 Large fenestration and 2 small fenestration 1(7.7)
2 Scallops and 1 small fenestration 1(7.7)
1 Scallop and 1 small fenestration 1(7.7)
2 Small fenestrations 1(7.7)
1 Small fenestration 1(7.7)
Total number of devices 13 (100)

Values are presented as number (%).

too Iarge (>21 mm) or too narrow (<9 mm) common iliac
artery diameters in 9 patients (34.6%), aortic neck diameters
larger than 31 mm in 5 patients (19.2%), and severe aortic neck
calcification and thrombosis in 4 and 2 patients, respectively.

Comparisons of the anatomical measurements between the
Z-FEN feasible group (n = 13) and the non-feasible group (n =
206) are shown in Table 2. Proximal aortic neck length of the
non-feasible group was significantly shorter than that of the
feasible group (P = 0.002), and severe neck angulations were
only present in the non-feasible group (P = 0.001).

Stent-graft planning and sizing were performed for the 13
patients who had AAAs viable for Z-FEN, and incorporated
target vessels, fenestration types and designs are presented
in Table 3. Including 10 SMAs and 25 renal arteries, a total of
35 target vessels were incorporated. The most common device
design was a scallop for SMA and 2 small fenestrations for renal
arteries which covered 61.5% of the patients who were Z-FEN
applicable. A typical device planning and sizing worksheet of
the most common design is shown in Fig. 6, and that of the

device design which consists of 1 large fenestration and 2 small
fenestrations is shown in Fig. 7. With enough distance from the
proximal edge, large fenestration is used to accommodate SMA,
whereas a scallop is used if the distance from the proximal
edge is less than 10 mm.,

Anatomical characteristics of the Z-FEN applicable patients
are presented in Table 4. The mean maximum aneurysm
diameter was 63.8 + 14.7 mm (range, 46.1-989 mm), and the
diameter of the largest aortic neck along the proximal sealing
zone averaged 269 * 3.4 mm (range, 19.7-30.2 mm).

The treatments that were actually given to patients in both
Z-FEN feasible and non-feasible groups are shown in Table 5. In
Z-FEN feasible group, 69.2% of the patients were treated with
EVAR, whereas 42.3% of the patients in the non-feasible group
received EVAR. Although there was no statistically significant
difference, fewer open surgeries were performed in Z-FEN
feasible group compared to the non-feasible group (P = 0.113).

DISCUSSION

Conventional EVAR provides limited coverage for AAA
patients. In a retrospective analysis, 52% of AAA patients were
deemed unsuitable for conventional EVAR due to complex
aortic neck anatomy, and application of EVAR outside the IFU
resulted in higher complication rates [9]. EVAR eligibility in
Korean patients for standard and extended IFUs was reported
to be 375% and 55.1% in men, and 11.3% and 25.4% in women,
respectively [10]. Overall eligibilities for IFU and extended IFU
were found to be 32% and 62%, respectively. This calls for active
development and implementation of novel stent designs. FEVAR
is especially useful in that it addresses the etiology of hostile
aortic neck development, which is a progressive shortening
of the neck. Although FEVAR is yet to be introduced as an
available treatment option in Korea, it has already demonstrated
reliable results in many studies [6,7,11]. Our study offers an
understanding of the anatomic characteristic of the Korean
AAA population, which is crucial for the implementation of
FEVAR.
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Complex aortic neck is predominantly determined by the
anatomical quality of the infrarenal neck, although the exact
criteria that constitute neck complexity are controversial. Aortic
neck characteristics outside the objective criteria of a stent
graft's IFU are considered a pragmatic definition of complex
aortic neck used by the National Institute for Health and Care
Excellence of the United Kingdom [12], as in this study. Up to
60% of AAAs are reported to be complex in the United States
[13], whereas this study reported 51.2% of Korean AAA patients
to have a complex aortic neck. Juxtarenal AAAs account for
approximately 15% of all AAAs, and this complies with the
result of this study where 18.5% of AAA patients exhibited such
short aortic neck.

In this study, 33.3% of patients with juxtarenal AAAs were
found to be feasible for the application of Z-FEN (13 out of 39
patients). This result mirrors that of a prior study which also
deemed 33% of its patients feasible for Z-FEN [11]. Meanwhile,

another study demonstrated that the p-Branch (Cook Medical,
Brisbane, Australia), a FEVAR product of the same company
which allows longer proximal sealing zones by placement of an
additional fenestration, was applicable to 66% of patients with
juxtarenal aortic aneurysms [14]. Together, it would be safe to
believe that FEVAR has the potential to become a significant
treatment option for juxtarenal AAAs in Korea.

The most common reason for unsuitability for Z-FEN was
found to be severe angulation (53.8%), followed by short aortic
neck length (38.5%) in this study. Previous research has also
found severe neck angulation as the most common reason for
unsuitability of conventional EVAR in the Korean population
(39%) [10]. This similarity might be a reflection of intrinsic
anatomic characteristics of the Korean population. It is known
that common anatomic barriers for EVAR in western patients
are short neck length and large neck diameter, rather than
hostile angulation [2]. Indeed, a study conducted on American
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Table 4. Anatomical characteristics of the Z-FEN applicable patients

Anatomical characteristic

Aortic diameter at the bottom of celiac axis (mm)
Aortic diameter at the middle of SMA (mm)

Aortic diameter at the middle of renal artery (mm)
Aortic diameter at the aortic bifurcation (mm)
Proximal aortic neck length (mm)

Largest aortic neck diameter along sealing zone (mm)
Maximum aneurysm diameter (mm)

Diameter of ostia of SMA (mm)

Diameter of ostia of renal artery (mm)

Z-FEN, Zenith Fenestrated AAA Endovascular Graft (Cook Medical, Brisbane, QLD, Australia); SD, standard deviation; SMA, superior

mesenteric artery.

patients on the feasibility of Z-FEN reports inadequate proximal  be 18.0% [7].

neck length as the greatest contributor to anatomic exclusion The same study also remarked that the most common device
(46.9%), and exclusion due to severe angulation was reported to  configuration, used in 60% of the patients, consisted of 2 small

Fig. 7. Device planning and
sizing worksheet of the design
with 1 large fenestration and 2

small fenestrations.

Mean + SD (range)

26.3 = 3.1 (24.0-34.0)
25.4 £ 3.3 (21.4-34.5)
24.6 £ 3.3 (19.0-33.4)
28.7 £5.3 (21.8-39.1)
9.2 £3.0 (4.4-14.7)
26.9 = 3.4 (19.7-30.2)
63.8 + 14.7 (46.1-98.9)
9.6 £1.8(7.2-13.0)
(

5.8 +0.5 (4.0-7.4)
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Table 5. Comparisons of treatment actually performed
between the Z-FEN feasible group and the non-feasible group

Feasible ~ Non-feasible
Treatment modality group group P-value
(n=13) (n=26)
Endovascular aortic repair 9 (69.2) 11(423) 0.113
Open surgery repair 4(30.8) 15 (57.7)

Z-FEN, Zenith Fenestrated AAA Endovascular Graft (Cook Medical,
Brisbane, QLD, Australia).

renal fenestrations and a scallop for the SMA. This finding
was also observed in this study, where the design covered
61.5% of the eligible patients. In cases where such design was
applicable, the most common clock positioning for the vessels
was 12 o'clock for SMA, 9 o'clock for the right renal artery, and
3 o'clock for the left renal artery. In cases that required clock
positions other than those, the deviation did not exceed 30
minutes in clock position. Therefore, we suggest that although
Z-FEN was developed to allow for customization in accordance
with anatomical variations, a standardized design of 2 renal
fenestrations and an SMA scallop could prove useful in many
cases, either as an off-the-shelf device or a stocked standard
device. The authors expect it would help in overcoming several
shortcomings of custom-made fenestrated devices such as 4 to
8 weeks of time delay for customization, complex implantation
procedure, and high cost [15].

Apparently, custom-made devices are able to cope with
anatomically challenging aortic neck, but not all patients can
afford it or have the 2-month to 3-month time of delay for the
customization. In contrast, premade devices including p-Branch,
which was developed to cover AAAs originating below SMA
and reinforce the sealing zone to avoid stent fracture and
endoleak, are applicable in emergency cases [16]. For example,
in ruptured AAA patients, only premade devices can be used to
perform EVAR, and recent studies comparing emergency EVAR
and open surgery repair reported that emergency EVAR tended
to exhibit lower mortality [17,18]. Both premade devices and
custom-made devices are inapplicable in cases of severe neck
angulation. The authors believe that premade devices with 1
scallop and 2 fenestrations can be a good option for patients
with ruptured AAAs and those who cannot afford custom-made
devices, though it would be best if both devices were available
to complement each other if possible.

The other option for patients with hostile aortic necks is
endoanchors. Endoanchors were developed to prevent type la
endoleak and graft migration by penetrating both the stent-
graft fabric and aortic wall with metallic "tack” resulting in a
more secure proximal sealing zone. Recent systemic review
regarding the use of endoanchors suggests that endoanchor
fixation is a technically feasible and safe procedure with similar

outcomes in comparison to the latest generation of stent grafts
[19]. Though current evidence lacks long-term follow-up and
routine application of endoanchors is not recommended [5], the
authors believe it can be a helpful option when addressing a
challenging aortic neck with insufficient proximal sealing zone.
In cases where fenestrated stent graft is applicable and thereby
enough sealing zone could be secured, endoanchor fixation can
be considered as a secondary procedure.

Severe neck angulation was the most common reason for
unsuitability in the non-feasible group. However, in the real
world, surgeons perform EVAR on patients with anatomical
characteristics outside the IFU if deemed feasible, and angles
between 45° and 60° are one of those criteria that could be
overcome. Considering this, of the 26 patients in the Z-FEN
non-feasible group, Z-FEN could still be a clinical treatment
option for 11 patients (42.3%).

This study has several limitations. The current recommen-
dation for Z-FEN planning requires the CT slice thickness to
be within 2 mm since the 3D reconstructed image cannot
accurately represent the actual anatomy with thicker slices.
However, the slice thickness for some of the CT images used in
this study ranged from 3.75 to 5 mm. It is also noteworthy that
since the study population was limited to a single institution,
our AAA population may not be representative of the general
patient population of Korea.

In conclusion, FEVAR is currently recommended over open
repair in patients with juxtarenal AAAs according to the
most recent practice guidelines published by the European
Society for Vascular Surgery [5]. The feasibility, safety, and
effectiveness of different FEVAR devices, including Z-FEN, have
also been proven repeatedly by many prior studies. This study
is meaningful in that it is the first to study the feasibility of
FEVAR in Korean patients and, in doing so, provides the basis
for developing FEVAR devices that suit the vascular anatomy of
Korean juxtarenal AAA patients.
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