
are candidates for this less invasive method. The need for
continued improvement in the existing endovascular tech-
nology should be emphasized. Patient selection, most strik-
ingly restricted by aneurysm anatomy, continues to be of
paramount importance for the achievement of rupture-free
long-term success.8 As the increasing number of clinical
studies fuel and guide the impetus for perfecting the
endovascular technology in the treatment of AAA, little data
exist about the risk factors, which increase the likelihood of
anatomy unsuitability for the endovascular approach.
Specifically, there are limited data on the suitability of this
technology for women, even for Food and Drug
Administration (FDA)–approved devices.9 At the core of the
concern about the unsuitability of aneurysm anatomy are the
problems with adverse intraoperative events,10-13 primary
and delayed anchoring site endoleaks,14 and delayed
aneurysm rupture despite successful endografting.15-17 For
reasons that are not well understood, the female gender has
been identified as a risk factor for primary endoleaks12 after
aortic endografting. The aim of this study was to determine
whether women are at increased risk of not being considered
for endovascular repair of AAA because of aneurysm

Direct repair of abdominal aortic aneurysms (AAAs)
with the standard open surgical techniques, although time-
honored and proved as effective, has significant morbidity
and mortality rates. In particular, women have a higher mor-
bidity and mortality rate than men when undergoing emer-
gency or elective open AAA repairs.1,2 With the advent of
transluminal technology, the endovascular approach has
gained increased acceptance by both surgeons and patients.
The ever-rising popularity for this method can be easily
understood, given its perceived minimal invasiveness3 and
the accumulating evidence that indicates decreased proce-
dure morbidity and mortality rates.4-7 However, not all
patients who could benefit from the endovascular approach
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Gender-related differences in infrarenal aortic
aneurysm morphologic features: Issues relevant to
Ancure and Talent endografts
Omaida C. Velazquez, MD, Robert A. Larson, MD, Richard A. Baum, MD, Jeffery P. Carpenter, MD,
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Purpose: The purpose of this study was to determine whether gender-related anatomic variables may reduce applicability
of aortic endografting in women.
Methods: Data on all patients evaluated at our institution for endovascular repair of their abdominal aortic aneurysm were
collected prospectively. Ancure (Endovascular Technologies (EVT)/Guidant Corporation, Menlo Park, Calif) and Talent
(World Medical/Medtronic Corporation, Sunrise, Fla) endografts were used. Preoperative imaging included contrast-
enhanced computed tomography and arteriography or magnetic resonance angiography.
Results: One hundred forty-one patients were evaluated (April 1998–December 1999), 19 women (13.5%) and 122 men
(86.5%). Unsuitable anatomy resulted in rejection of 63.2% of the women versus only 33.6% of the men (P = .026).
Maximum aneurysm diameter in women and men were similar (women, 56.94 ± 8.23 mm; men, 59.29 ± 13.22 mm; P =
.5). The incidence of iliac artery tortuosity was similar across gender (women, 36.8%; men, 54.9%; P = .2). The narrow-
est diameter of the larger external iliac artery in women was significantly smaller (7.29 ± 2.37 mm) than in men (8.62 ±
2.07 mm; P = .02). The proximal neck length was significantly shorter in women (10.79 ± 12.5 mm) than in men (20.47
± 19.5 mm; P = .02). The proximal neck width was significantly wider in women (30.5 ± 2.4 mm) than in men (27.5 ±
2.5 mm; P = .013). Proximal neck angulation (>60 degrees) was seen in a significantly higher proportion of women (21%)
than men (3.3%; P = .012). Of the patients accepted for endografting, a significantly higher proportion of women required
an iliofemoral conduit for access (women, 28.6%; men, 1.2%; P = .016).
Conclusion: Gender-related differences in infrarenal aortic aneurysm morphologic features may preclude widespread applic-
ability of aortic endografting in women, as seen by our experience with the Ancure and Talent devices. In addition to a
significantly reduced iliac artery size, women are more likely to have a shorter, more dilated, more angulated proximal aor-
tic neck. (J Vasc Surg 2001;33:S77-84.)
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anatomy features that prohibit successful aortic endograft-
ing and that may be more prevalent in the female patients.

This series represents our experience with two com-
mercially available aortic endoprostheses used for the
endovascular treatment of infrarenal AAAs. One of the
endoprostheses is FDA approved. The second endopros-
thesis is in phase 2 clinical trials. The two endoprostheses
have completely different design philosophies in terms of
their body design, type of delivery system, type of rein-
forcement of the graft, and type of fixation. The major
strength of this study relates to the novel report of specific
aneurysm morphologic features that are more complex
and more frequently seen in female patients, which poten-
tially lead to decreased suitability for endovascular repair
with either an Ancure (Endovascular Technologies
[EVT]/Guidant Corporation, Menlo Park, Calif) or a
Talent (World Medical/Medtronic Corporation, Sunrise,
Fla) endoprosthesis.

METHODS

Patients. From April 1998 to December 1999, all
patients with infrarenal AAA who came to our center for
evaluation were informed about the options of the “open”
versus endovascular repair. Many patients came to our

medical center (self-referred or referred by another physi-
cian), specifically to determine whether they were candi-
dates for endovascular repair. All patients were given the
option of participating in ongoing phase II multicenter
clinical trials, which involved the evaluation of the Ancure
and the Talent endografts. All patients who wished to be
evaluated for the endovascular approach from April 1998
to December 1999 are included in this study. As part of
the evaluation, all patients underwent preoperative imag-
ing by thin-cut (3 mm) contrast computed tomography
(CT scan), digital subtraction angiography with marker
catheter, and/or gadolinium-enhanced magnetic reso-
nance angiography (MRA) to determine anatomic suit-
ability. The minimum imaging workup, in patients with
normal renal function, included the contrast CT scan. An
angiogram was not performed if the CT scan met the
rejection criteria. In patients with renal insufficiency, a
noncontrast CT scan and an MRA were obtained as the
minimum imaging workup. These patients with renal
insufficiency would not undergo a contrast arteriogram
(unless it had already been obtained at an outside institu-
tion, before their evaluation at our medical center).

Methods of anatomic assessments. The CT scan was
used for diameter measurements. Parallax error was
avoided by obtaining measurements from the three-
dimensional reconstruction of the cross-sectional CT data
and software-generated measurements with the use of
free-hand cursor capability. For the proximal neck diame-
ter, the cursor was placed from outer wall edge to outer
wall edge on the aorta, caudad to the most inferior renal
artery. Similarly, measurements for the distal landing zones
and the external iliac arteries were obtained by placing the
cursor from outer wall edge to outer wall edge on the tar-
get artery and avoiding parallax by the use of three-dimen-
sional reconstructed CT data. Longitudinal measurements
were obtained from digital subtraction angiography with
marker catheters. The larger of the two external iliac arter-
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Table I. Rejection criteria for the endovascular technique
related to anatomy and aneurysm morphologic variables
when either the Ancure or the Talent device was used

Infrarenal aortic neck length: <6 mm (Talent); <15 mm (Ancure)
Infrarenal aortic neck diameter: >30 mm (Talent); >26 mm 

(Ancure)
Circumferential thrombus at renal arteries
Severe calcification at anchoring sites
Severe angulation (>60 degrees) at proximal anchoring site
External iliac artery size: <7.5 mm + not a candidate for 

iliofemoral conduit
Bilateral common iliac artery or hypogastric arteries aneurysm
Common iliac artery: >18 mm (Talent); >13.4 mm (Ancure)

Fig 1. Analysis of (A) the endografts used overall, (B) Ancure endograft distribution by gender, (C) Talent endograft distribution by
gender from April 1998 to December 1999.
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ies was considered the access vessel. Along the full length of
the external iliac artery chosen for access, the limiting factor
was considered to be its narrowest segment. The diameter
of this narrowest segment from the larger external iliac
artery was the variable monitored as an index of accessibil-
ity with the endovascular devices. Measurements of angula-
tion and tortuosity were obtained from the CT scan
three-dimensional reconstruction data, the angiograms, and
the MRA (when available). Severe angulation at the proxi-
mal neck was defined as more than 60 degrees for the angle
between the aneurysm and the infrarenal aortic neck for
desired infrarenal fixation or the angle between the
infrarenal neck and the suprarenal aorta for desired
suprarenal fixation. Moderate and severe tortuosity were
subjective ratings entered prospectively per case and were
based on the assessment of the extent of coiling of the exter-
nal iliac arteries. All MRA measurements were software gen-
erated with a free-hand cursor and followed the same
guidelines for the CT scan measurements. These data were
confirmed twice in an independent fashion (once by a radi-
ologist and once by a vascular surgeon). Because of the use
of computerized tools and specific guidelines for measure-
ments, there was a high degree of concordance between
the radiologist’s and the vascular surgeon’s measurements.

Iliofemoral conduits. An iliofemoral conduit (8-mm
polyester graft) to bypass the external iliac artery was used
only when the external iliac arteries were unsuitable for
access. In all cases, this was due to a smaller than needed
diameter for the larger external iliac artery. An iliofemoral
conduit was contraindicated in the presence of bilateral
common iliac artery aneurysms or when the common iliac
arteries were too small to provide access.

When the anatomy of the aneurysm and/or native vascula-
ture precluded endovascular repair with either of the two devices
under study (Table I), patients were then evaluated for open sur-
gical repair at our center or at the original referring center.
Patients were also informed of other investigational endovascu-
lar devices and trials at other centers and given the option for
reevaluation. Patients were informed of the necessary radi-
ographic follow-up and the relatively limited data accumulated
on the long-term efficacy for the endovascular approach. When
the anatomy of the aneurysm was amenable to the endovascu-
lar approach, patients were enrolled; written informed consent
had been obtained, in accordance with the guidelines and
approved by our Institution Review Board and the FDA agency.
Informed consent included an understanding and acceptance by
the patient of the necessary long-term follow-up period. Data
were collected prospectively and analyzed retrospectively.

Table II. Comorbidity of patients

Comorbidity No. of men* (%) No. of women† (%) P value

Hypertension 45 (36.9) 7 (36.8) NS
Diabetes mellitus 12 (9.8) 2 (10.5) NS
Cardiac disease (overall) 60 (49.2) 8 (42.1) NS

Angina 32 (26.2) 2 (10.5) NS
Prior myocardial infarction 24 (19.7) 2 (10.5) NS
Congestive heart failure 10 (8.2) 1 (5.3) NS
Prior coronary artery bypass 28 (23) 3 (15.8) NS
Prior coronary angioplasty 7 (5.7) 1 (5.3) NS

Chronic obstructive pulmonary disease 24 (19.7) 5 (26.3) NS
Smoking history (>20 pack/y) 30 (24.6) 4 (21.1) NS
Chronic renal insufficiency (>1.5 mg/dL) 26 (21.3) 3 (15.8) NS
Renal failure (dialysis) 4 (3.3) 0 (0) NS
Peripheral vascular disease 6 (4.9) 0 (0) NS
Total (all evaluated patients) 122 (86.5) 19 (13.5) .013

NS, Not significant.
*Age, 74.52 ± 8.15 years; P = NS.
†Age, 77.58 ± 6.33; P = NS.

Table III. Major adverse events and early endoleaks

No. of men (%) No. of women (%) P value

Intraoperative major adverse events (overall) 4 (4.9) 1(14) NS
Conversion to open surgical repair (unplanned) 1(1.2) 1(14) NS
Iliac artery rupture 2 (2.5) 0 (0) NS
Unable to access/aborted case 1(1.2) 0 (0) NS

Endoleaks at 30 days (overall) 15 (18.5) 2 (28.6) NS
Anchoring site endoleaks 2 (2.5) 1 (14) NS
Collateral endoleaks 13 (16) 1 (14) NS

Total no. of patients who underwent endovascular repair 81 (66.4) 7 (36.8) .026

NS, Not significant.



Aortic endografts. The endoprostheses under inves-
tigation included two types of polyester-covered endovas-
cular systems: (1) the Ancure stent-graft composed of a
polyester graft (tube, bifurcated, and aorto–uni-iliac sys-
tems) with self-expanding elgiloy hooks at proximal and
distal ends for anchoring and (2) the Talent stent-graft, a
modular system in which the individual components are
assembled within the patient to form the desired graft
(bifurcated and aorto–uni-iliac systems). Each Talent
graft-module consists of a polyester fabric supported by a
Z-shaped nitinol framework. The uncovered proximal por-
tion of the stent-graft can be designed with wide openings
of “bare spring” that allow suprarenal fixation of the graft.
The fixation depends on radial force.

Table I summarizes the aneurysm anatomy features
that excluded patients from becoming a candidate for
either one of these two devices. The Ancure trial was initi-
ated first at our center; shortly thereafter, the Talent trial
was initiated. Although for most of the study period, both
the Ancure and Talent devices were available, as a standard
(arbitrary but consistent) part of our endovascular proto-
cols, all patients were considered for an Ancure device first.
If the patient’s aneurysm morphologic features were not
amenable to exclusion with the Ancure device, the patient
was then considered for a Talent device, which has a
broader range of anatomic suitability (Table I). The dis-
tance between the distal end of the common iliac artery
dilatation and the hypogastric artery that precluded
endovascular grafting for patients with bilateral common
iliac artery aneurysms was 20 mm. The maximum neck
diameter with the Talent system was limited to 30 mm
because of the need for a 20% oversize of the device above
the actual diameter of the infrarenal aortic neck width. The
Talent device depends on radial force for proximal and dis-
tal fixation. As a result, the recommended specifications for
the device include at least a 20% oversize at the proximal
fixation site and a 10% oversize at the distal iliac artery fix-
ation site. Therefore, although the device can be cus-
tomized to a maximum diameter of 36 mm, this would
allow the treatment of a 30 mm infrarenal aortic neck
diameter.

Postoperative follow-up period. Patients underwent
follow-up contrast CT scans with 3-mm cuts at 1 week, 1

month, 6 months, and 1 year of follow-up. The endoleaks
were detected by intravenous contrast 3-mm cut CT scans
and further confirmed (plus their cause studied) by
angiogram. Many patients had the diagnosis of an
endoleak made before discharge or shortly thereafter, at
the 1 week follow-up CT scan. For patients whose
endoleak was persistent at the repeat 1-month follow-up
CT scan, an arteriogram was performed to confirm the
endoleak and investigate its cause.

Endograft designs. Graft designs were based on
aneurysm morphologic features and extent. Two thirds of
our patients had a bifurcated graft design, and one third of
our patients had an aorto–uni-iliac design. Only one
patient had a tube graft design. Suprarenal fixation was
used in 68 patients in this series (all those patients were
treated with a Talent endovascular graft because the
Ancure fixation is always infrarenal). The distance between
the distal end of the common iliac artery dilatation and the
hypogastric artery that precluded endovascular grafting
for patients with bilateral common iliac artery aneurysms
was 20 mm.

Statistical analysis. All patients who were evaluated
for the endovascular approach were divided into two
groups, men and women. Measurements are expressed as
mean ± SD. Gender differences in the aneurysm morpho-
logic measurements, native vasculature measurements,
age, preexisting comorbidity, and early perioperative out-
come data were evaluated by the Student t test, the chi-
squared test, and the Fisher exact test (for small n values),
respectively. All calculations were performed with Primer
of Biostatistics for Windows 95 version 4.0 (part no.
864181-0; Stanton A. Glantz, McGraw-Hill, Inc, Health
Professions Division, New York, NY).

RESULTS

From April 1998 to December 1999, 141 patients (19
women [13.5%] and 122 men [86.5%]; P = .013) were
evaluated for endovascular repair of infrarenal AAA at our
center. The male to female ratio for all patients was
approximately 6.4:1. Patients were excluded from repair
by the endovascular approach on the basis of the rejection
criteria outlined in Table I. Exclusion of patients was due
to short aneurysm neck (17 patients; 32%), wide aneurysm
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Table IV. Perioperative morbidity and deaths

No. of men (%) No. of women (%) P value

Major perioperative morbidity (overall) 2 (2.5) 1 (14) NS
Pneumonia 0 (0) 1 (14) NS
Myocardial infarction 1 (1.2) 0 (0) NS
Stroke 0 (0) 0 (0) NS
Renal failure (new-onset dialysis) 1 (1.2) 0 (0) NS

Inpatient perioperative deaths 3 (3.7) 1 (14) NS
Total no. of patients who underwent endovascular repair 81 (66.4) 7 (36.8) .026

NS, Not significant.
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neck (11 patients; 20%), circumferential thrombus at the
renal arteries (nine patients; 16%), severe calcification at the
anchoring sites (five patients; 9.4%), severe neck angulation
(three patients; 5.7%), inadequate access because of small
iliac arteries (19 patients; 35.8%), bilateral hypogastric
artery aneurysms (11 patients; 20.8%), and the presence of
bilateral common iliac artery aneurysms closer than 20 mm
to the hypogastric arteries (12 patients; 22.6%). Patients
who were rejected for repair of the aneurysm by the
endovascular method had an average of 1.7 exclusion cri-
teria (range, 1-3; mode 2). The analysis of the gender sub-
sets within each of these eight categories of anatomy and
aneurysm morphologic features was limited by too small a
number of patients within each of the subgroups.
However, in total, a disproportionate number of women
were rejected as a result of unfavorable native anatomy and
aneurysm morphologic features (P < .026). Age and pre-
existing comorbidity were similar across genders (Table II).
There were no patients who declined consent for evalua-
tion as candidates for the endovascular repair, which
included the outlined radiographic studies and follow-up.
Unsuitable anatomy was the only reason that resulted in
rejection from an endovascular aneurysm repair. Rejection
because of unsuitable anatomy occurred in 63.2% of the
women versus 33.6% of the men (P = .026).

An analysis of all patients by gender indicated that the
maximum aneurysm diameter in women and men were
similar (women, 56.94 ± 8.23 mm; men, 59.29 ± 13.22
mm; P = .5). Also, the incidence of iliac artery tortuosity
was similar across gender (women, 36.8%; men, 54.9%; P
= .2). In contrast, the diameter of the narrowest segment
on the larger external iliac artery (the access vessel of
choice) was significantly smaller in women (7.29 ± 2.37
mm) than in men (8.62 ± 2.07 mm; P = .02). Also, the
proximal neck length was significantly shorter in women
(10.79 ± 12.5 mm) than in men (20.47 ± 19.5 mm; P =
.02), and the infrarenal aortic neck diameter was signifi-
cantly wider in women (30.5 ± 2.4 mm) than in men
(27.5 ± 2.5 mm; P = .013). Proximal neck angulation
(>60 degrees) was seen in a significantly higher proportion
of women (21%) than men (3.3%; P = .012).

Eighty-eight patients were found to be good candi-
dates (accepted) for aortic endografting. There were no
significant differences in the types of endograft used for
women and men (Fig 1). However, the Talent endograft
was used much more frequently than the Ancure endo-
graft in both men and women (Fig 1).

Of the patients accepted for aortic endografting, a sig-
nificantly higher proportion of women required an
iliofemoral conduit for access (women, 28.6%; men, 1.2%;
P = .016). There were no significant differences across
gender in the major adverse intraoperative events, early or
late endoleak rates, major perioperative morbidity rates, or
inpatient perioperative mortality rates (Tables III and IV).

There have been no late aneurysm ruptures after endo-
grafting, with a mean follow-up of 18 months (range, 6-
24 months).

In this group of patients, we have encountered only
two late endoleaks. Both endoleaks occurred in male
patients, and both were from collateral circulation
through lumbar arteries (type II). One of these two
patients had also experienced an early endoleak that was
related to a patent inferior mesenteric artery. This had
been treated at the 1-month follow-up by selective coil-
embolization of the inferior mesenteric artery. The patient
subsequently underwent CT scan, which documented no
evidence of endoleak. However, the 1-year follow-up CT
scan showed a new endoleak that, on further study (by
selective angiogram), was found to be the result of lumbar
artery flow. The second patient did not have an early
endoleak on the 1-month and 6-month follow-up CT
scans. However, this patient experienced a new late
endoleak that was, on further investigation, found to be
the result of flow through lumbar arteries.

Major intraoperative adverse events are listed in Table
III, and major morbidity and mortality rates are listed in
Table IV. The inpatient mortality rate listed in Table IV
indicates the 1 month plus the inpatient mortality rate and
is the result of the major postoperative medical complica-
tions listed.

DISCUSSION

This study has shown that based on anatomic exclusion
criteria; women are more likely than men to be rejected for
endovascular AAA repair. We have shown that specific
unfavorable aneurysm morphologic features (short, wide,
tortuous infrarenal aortic neck) are more commonly
observed in women than men who undergo evaluation for
endovascular AAA treatment. Also, the native iliac arteries
are significantly narrower in women, which leads to the
increased use of surgically placed iliofemoral conduits to
gain access to the aneurysm during aortic endografting. To
our knowledge, this is the first report that identifies gen-
der-related differences in infrarenal AAA morphologic fea-
tures that negatively affect female patients in suitability for
the endovascular technology.

The cause for the observed gender differences in our
study is unknown. It is possible that, for hormonal or
genetic reasons, the female gender has more of a propen-
sity for complex aortic aneurysm morphologic features.
Data from previous large studies on open AAA repair have
documented unexplained gender differences in AAA treat-
ment and outcomes, with increased negative outcomes in
women relative to men.1,2 Across all age groups, women
are less likely than men to undergo emergency or elective
aortic reconstruction, and when they do, they have a 1.45
times greater risk of dying than men.1,2 Age and preexist-
ing comorbidity are only weakly implicated as potential



influences on aneurysm extent and on treatment out-
come.1,2,18-20 A study relating complicated aneurysm
anatomy to gender, in particular related to the infrarenal
aortic neck, has never been reported. The relevance of
such anatomic features is obvious when discussing the
endovascular approach but may also play an important
role in open surgical repair because the infrarenal neck is
the preferred site for the proximal clamp. Therefore, if the
proximal control during open AAA repair is complicated
by more complex anatomy, it may likely have a negative
influence on outcome.

In our series, age and comorbidity were similar across
gender and are therefore unlikely to account for the
observed gender differences in the frequency of complex
aneurysm morphologic features. It is possible that women
have more advanced aneurysms at evaluation than do
men, relative to the size of their native vessels. 2,21

Although the maximum aneurysm diameter in our
patients was similar across gender, the size of the iliac
arteries was significantly smaller in women, which suggests
a more advanced pathologic condition relative to the size
of the native vasculature.

Slightly fewer women than would be predicted were
evaluated during our study period. The male:female inci-
dence of hospitalizations for ruptured and unruptured
AAA was reported to be 5:1 in a study from the United
States that included 11,512 women and 29,846 men.1 A
large population-based study from Australia reported the
male:female incidence of AAA as 5.8:1. In our series, the
male-to-female ratio in all evaluated patients was 6.4:1.
This may be the result of under diagnosing, late diagnos-
ing, or late referral for surgical treatment in women with
AAA.1 It has been noted that women with intact AAAs of
similar size as men are one half as likely to undergo surgery
for the aneurysm.1 Alternatively, we may be evaluating
fewer women for endovascular repair as a result of a poten-
tial prestudy bias, at which time fewer women are referred
because of obvious unfavorable anatomy identified by the
referring physicians. In view of our observations in this
study, the latter potential bias could be possible. It is also
possible that the referral pattern to our tertiary care med-
ical center may have introduced bias by preselecting
patients with more difficult anatomies and older patients
with more significant comorbidities. However, it is diffi-
cult to determine if such a bias has occurred or how it
could result in a higher proportion of female patients with
complex aneurysm morphologic features, relative to the
male patients.

We used two different endografts: Ancure and Talent.
These devices differ substantially in design and exemplify
the main important design options: the unibody design
with anchoring-site–support/hook attachment/infrarenal
fixation (Ancure) versus the modular design with full-

body–support/radial force attachment/suprarenal bare-
spring fixation (Talent). These design concepts may
directly impact the profile of the delivery systems, the lim-
its on length and width for effective fixation sites, and
potential long-term durability with aneurysm remodeling.
The Talent device allowed us to treat a significantly higher
number of patients (both men and women). This indicates
that most of the patients who we treated (men and women
alike) had complex aneurysm morphologic features, which
excluded them from the Ancure protocol. It might be
expected that the Talent device would have been used in a
preponderance of women because it is applicable in a
wider range of aneurysm morphologic features. In fact, six
of seven women were treated with a Talent, and only one
woman was treated with an Ancure device. However, on
evaluation of all the patients who underwent endovascular
repair, an Ancure device (and similarly a Talent device) was
just as likely to be used in women as in men. That is, the
male:female distribution was similar for each of the two
endografts. Although the number of patients within each
subgroup remains too small for definitive conclusions,
these data indicate that neither device is better suited for
the aneurysm morphologic features observed in most of
the female patients in this series.

As can be seen in Table I, in general, the Talent device
can be applied to a wider range of native anatomy and
aneurysm morphologic features than the Ancure device
(ie, shorter infrarenal aortic neck lengths, wider infrarenal
aortic diameters, and wider common iliac arteries as the
distal landing zone). As a result, six of the seven women
required the use of a Talent device and would not have
been good candidates for an Ancure device. Similarly, 64
of the 81 male patients had aneurysm morphologic fea-
tures that allowed successful treatment with the Talent
device, but not with the Ancure device. Therefore, a sig-
nificantly higher proportion of patients in our study pop-
ulation was treated with a Talent device rather than an
Ancure device (Fig 1). However, the male-to-female dis-
tribution (after accounting for the significantly higher
number of male patients evaluated compared with female
patients) was similar for both endografts (Fig 4; P = .947).
We interpret these findings as an indication that, although
the Talent device broadens the range of aneurysm mor-
phologic features that can be treated with the endovascu-
lar approach, it continues to have problems with capturing
most of the female patients (as shown by the data pre-
sented in this work).

On carefully reviewing our findings, it is likely fair to
conclude that most aortic endograft devices already FDA-
approved and currently under investigation would not be
widely applicable to an external iliac diameter of 7.29 mm,
an infrarenal aortic neck length of 10.7 mm, an infrarenal
aortic neck width of 30.5 mm, and a severe (>60-degree)

JOURNAL OF VASCULAR SURGERY
S82 Velazquez et al February 2001



JOURNAL OF VASCULAR SURGERY
Volume 33, Number 2 Velazquez et al S83

proximal neck angulation. However, these are, in fact, the
measurements as they pertain to our group of female
patients. Moreover, up to one third of the male patients
also exhibited similarly adverse anatomy. Because most
patients who underwent evaluation were male, the
absolute number of male patients rejected for the endovas-
cular approach because of unsuitable anatomy was 3.4
times that of the number of rejected female patients.
Therefore, although the incidence of complex anatomy
observed was much higher in women and the relative
impact of improved devices may be greater in the female
patients, an even larger number of male patients could
potentially be treated with further advancements in design
concepts and technology.

Because only seven women underwent endovascular
repair, there is a significant risk for type II error, as shown
in Tables III and IV, given that the subgroup analysis
includes a very small number of patients. For this reason,
the absolute numbers given may be more informative than
the calculated percentages shown. Tables III and IV sum-
marize the experience observed in this series and are not
intended to be interpreted as the definitive assessment on
outcome analysis based on gender. Outcome analysis
based on gender for endovascular repair of AAAs remains
an important topic that requires future study in a larger
number of patients.

This work was designed to determine whether gender-
related differences in the morphologic features of infrarenal
aortic aneurysms may lead to a reduced applicability of
endografting in women as seen by suitability to undergo
endovascular repair with either an Ancure or a Talent endo-
graft. Several other endovascular systems are available.
Other endovascular systems may differ in their suitability
for various aneurysm morphologic features. Each of these
devices may be associated with other features that may
make them more or less suitable to the high incidence of
complex aneurysm morphologic features that we see asso-
ciated with the female gender. Specifically, a higher inci-
dence of shorter, more dilated and angulated infrarenal
aortic aneurysm neck and very narrow external iliac arter-
ies in association with the dilated aortic neck require larger,
higher profile endografts. The strength of this work is to
report, for the first time, these important observations on
gender-related differences. These data may be of benefit in
stimulating discussion for design improvements.

This series represents our experience on the first 141
consecutively evaluated patients from which 88 patients
underwent endovascular repair. A major intraoperative
adverse event rate of 5 of 88 (5.7%) was observed. Our
experience is similar to that reported by several other
major centers.4-12 The major adverse intraoperative events
were as follows. One male and one female patient were
converted to open surgical repair. The female patient was

converted to open surgical repair, electively, after an
Ancure device could not be properly placed. The most
important difficulties in this case were access problems
(external iliac artery tortuosity and calcification) that led
to significant distortion (crimping and twisting) of the
delivery system. The male patient was converted to open
surgical repair, emergently, as a result of rupture of the
aneurysm sac, during devise (bifurcated Talent graft)
implantation. On retrospective analysis of potential causes
for this latter complication, it is likely that excessive force
was transmitted to the aneurysm sac during delivery (in
this case also, very tortuous and calcified iliac arteries
resulted in difficulties with access). The two patients who
sustained external iliac artery rupture (and two conver-
sions to open surgical repair and the aborted case) hap-
pened in the early part of our experience (the first 25
cases). The iliac ruptures were related to overly aggressive
ballooning at the distal fixation point of Talent grafts with
uncovered bare springs as the distal fixation. Both of these
patients were treated with an immediate endovascular
placement of a limb extension. Both of these patients did
well in the perioperative period. The one patient in whom
the case was aborted had a small calcified aortic bifurca-
tion. We were unable to access the aneurysm sac for device
delivery. This event could have been prevented if the sur-
geon had chosen an aorto–uni-iliac rather than a bifur-
cated design system. This patient was subsequently
successfully treated with such a design. In summary, in our
retrospective analysis of these adverse events, we would
not have rejected any of the patients who experienced an
intraoperative major adverse event. Since these early cases,
we have learned to avoid ballooning across the bare
springs of the distal fixation point of the Talent grafts. We
gained increased experience in the design phase and intra-
operative troubleshooting. For example, we could have
chosen an aorto–uni-iliac design rather than a bifurcated
design for a small calcified bifurcation. Also, by using a
single-wire technique from the brachial artery to the
femoral artery, severe access problems related to tortuos-
ity and calcification can be significantly improved, such as
to avoid crimping of the delivery system at angulated sites
along the vasculature and to avoid undue pressure trans-
mission to the aneurysm sac with the leading end of the
delivery system.

We conclude that gender-related differences in the inci-
dence of complex aneurysm morphologic features and nar-
row native vasculature may preclude widespread applicability
of aortic endografting, in women, as seen from our experi-
ence with the Ancure and Talent devices. In addition to a sig-
nificantly reduced iliac artery size, women are more likely to
have a shorter, more angulated, more dilated infrarenal aortic
aneurysm neck. It is recommended that new design concepts
and evolving technology should be combined with the clini-



cal data, with the ultimate goal of increasing the applicabil-
ity of the endovascular approach across both genders.
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