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Abstract
Objectives—Prior studies of gender differences in AAA repair suggest there may be differences
in presentation, suitability for EVAR, and outcomes between men and women.

Methods—We used the Vascular Study Group of New England database to identify all patients
undergoing EVAR or open AAA repair (OAR). We analyzed demographics, comorbidities, and
procedural, and perioperative data. Results were compared using Fisher’s exact test and student’s
t-test. Multivariable logistic regression and Cox proportional hazards modeling was performed to
identify predictors of mortality.

Results—We identified 4,026 patients who underwent AAA repair (78% male, 54% EVAR).
Women were less likely than men to undergo EVAR for intact aneurysms (50% vs. 60% of intact
AAA repairs of, P<.001) but not for ruptured aneurysms (26% vs. 20%, P=.23). Women were
older (median age 75 vs. 72 years for intact, P<.001; 78 vs. 73 years for rupture, P<.001) with
smaller aortic diameters (57 vs. 59mm for elective, P<.001; 71 vs. 79mm for rupture, P<.001).
Arterial injury was more common in women (5.4% vs. 2.7%, P=0.013) among patients undergoing
EVAR for intact aneurysms and women stayed in the hospital longer (4.3 vs. 2.7 days, P=.018)
and had a lower odds of being discharged home, even after adjusting for age.. Among patients
undergoing open repair for intact aneurysms, women more frequently experienced leg ischemia/
emboli (4% vs. 1%, P=.001) and bowel ischemia (5% vs. 3%, P=.044). Women had higher 30-day
mortality after OAR for both intact (4% vs. 2%, P=.03) and rupture (48% vs. 34%, P=.03) repairs.
However, 30-day mortality after EVAR was similar for both intact (1% in men vs. 1% in women,
P=.57) and rupture (29% in men vs. 27% in women, P=1.00) repairs. Late survival was worse in
women than men only for patients undergoing open repair of ruptured aneurysms (HR 1.8, 95% CI
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1.0–3.1, P=.04). After controlling for age, type of repair, urgency at presentation (i.e. elective/
intact vs. ruptured), comorbidities, and other relevant risk factors, gender was not predictive of 30-
day or 1-year mortality.

Conclusion—Women with AAA are being treated at older ages and smaller diameters, and
undergoing rupture repair at smaller diameters than men. Women are more likely to experience
perioperative complications as a result of less favorable vascular anatomy. Age >80 years,
comorbidity, presentation, and type of repair are more important predictors of mortality than
gender.

INTRODUCTION
Although abdominal aortic aneurysm (AAA) is a disease primarily of men with a 4:1 male
to female predominance1, women who develop AAAs tend to fare worse than men. Women
with AAAs are older, have faster growing aneurysms, a 3–4 fold higher rupture risk, and
rupture at smaller diameters than men2–5). When undergoing repair, women are less likely to
undergo the less morbid endovascular approach (EVAR)6. Even when EVAR is undertaken
in women, it has been suggested that the survival gain over open repair by women is inferior
to gains observed in men7. Regardless of the urgency of presentation or type of repair,
studies frequently show that women have worse morbidity and both short- and long-term
mortality, even after adjustment for age and comorbidities8–11.

Theories about the etiology of these disparities abound. Differences in hormonal milieu
result in delayed presentation in women and different degrees of atherosclerosis and matrix
metalloproteinase production12. The vascular anatomy of women may limit their eligibility
for EVAR and leave them more prone to vessel injury and procedural complications13.
Further, because women are generally smaller in body size, some have argued that an
aneurysm of a certain diameter in a woman represents more advanced disease than the same
sized aneurysm in a man14, 15. Lastly, it is documented that women have a higher rate of
undiagnosed cardiovascular disease16 and are undertreated even when comorbidities are
recognized, leaving them at higher risk of perioperative cardiovascular events17.

There is still no formal consensus as to whether men and women with AAAs should be
managed differently. Our objective was therefore to describe differences in the presentation,
choice of repair, and mortality among men and women undergoing AAA repair. Although
the outcomes we studied are not unique, the strength of this study lies in the database, which
is not only large but also comprehensive of both academic and community hospitals,
contains detailed clinical information not found in administrative databases, and has a
representative proportion of women.

METHODS
We performed a retrospective review of open and endovascular AAA repairs in the Vascular
Study Group of New England (VSGNE) database. The VSGNE is a voluntary collaboration
among vascular surgeons, cardiologists, and radiologists from 30 academic and community
hospitals in all 6 New England states. Formed as a quality improvement initiative, it
represents a pool of clinical data related to several frequently performed vascular procedures
that has been collected since 2003. In addition to detailed perioperative and procedural
information, longitudinal outcomes are available at one year. Further details about this
registry are available at http://www.vsgne.org. At the time of this analysis, there were 1,867
open and 2,159 endovascular repairs between 2003 and 2011 recorded in the VSGNE.

Patient presentation was categorized as either intact (including patients who were
symptomatic as well as those undergoing elective repair) or ruptured. Four subgroup
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analyses were performed: intact EVAR, ruptured EVAR, intact open repair, and ruptured
open repair. For the purposes of multivariable modeling, intact EVAR served as the referent
group.

We compared nine postoperative complications between men and women. Acute myocardial
infarction (MI) was documented if any of the following were present: isolated troponin
elevation, EKG change, or clinical evidence of MI. Postoperative dysrhythmias were
defined as new rhythm disturbances that required treatment with medications or
cardioversion. Postoperative congestive heart failure was defined as pulmonary edema with
requirement for monitoring or treatment in an intensive care unit (ICU) or step-down unit.
Respiratory complications consisted of pneumonia (lobar infiltrate on CXR and pure growth
of recognized pathogen or 4+ growth of recognized pathogen in presence of mixed growth)
or ventilator requirement after initial extubation. Change in renal function was defined as a
creatinine rise > .5mg/dl or the institution of dialysis (peritoneal dialysis, hemodialysis, or
hemo-filtration), whether temporary or permanent. Leg ischemia/emboli was defined as the
loss of previously palpable pulses, loss of previously present Doppler signals, decrease of
>0.15 in ABI, blue toe, or tissue loss. Criteria for diagnosing bowel ischemia included
colonoscopic evidence of ischemia, bloody stools in a patient who died before colonoscopy
or laparotomy could be performed, or a presumptive diagnosis with conservative treatment.
Wound complications ranged from a superficial separation of the incision to problems
requiring return to the operating room. Any complication that required a trip to the operating
room was tabulated. Bleeding complications included minor hematomas, those that required
fresh frozen plasma or hemostatic agents to be administered, and those that required
reoperation or other invasive intervention to control.

Comparisons between genders were made using the Pearson χ2 and Fisher’s exact test for
categorical variables and the student’s t-test or Wilcoxon rank sum test for continuous
variables. Multivariable logistic regression was used to determine predictors of 30-day
mortality. Individual survival curves for each presentation/treatment group were evaluated
for differences in survival between men and women. Cox proportional hazards modeling
was used to determine predictors of long-term mortality. Survival was measured by
postoperative number of days until death or most recent follow-up. For regression modeling,
presentation/treatment subgroup was categorized into a single variable using intact EVAR as
the referent group. Statistical significance was defined as a p-value of <.05. Analyses were
performed using Stata version 12.0 (Stata Corp, College Station, Tex). This study was
approved by the Institutional Review Board at Beth Israel Deaconess Medical Center.

RESULTS
We identified 4,026 patients who underwent AAA repair, 78% of whom were male (Table
I). Rupture was the presenting indication for repair in 11% of men and 9% of women.
Women undergoing intact repair were 3 years older than men (median age 75 vs. 72 years,
P<.001) while those undergoing ruptured repair were 5 years older (median age 78 vs. 73
years, P<.001). As a proportion of all repairs, use of EVAR increased from 40% in 2003 to
73% in 2011. Men were more likely to undergo EVAR than open repair for intact repairs
(60% EVAR for men vs. 50% EVAR for women, P<0.001), but not ruptured repairs (20%
EVAR for men vs. 26% EVAR for women, P=.234). Women had smaller aortic diameters
than men for both intact (57mm vs. 59mm, P<.001) and ruptured (71mm vs. 78mm, P<.001)
aneurysms.

From 2003 to 2011, the mean diameter of intact aneurysms being repaired decreased from
60.5mm to 57.3mm for men (P<.010) and 58.0mm to 57.1mm for women (P=.118). The
proportion of patients undergoing repair of intact small (<5.5cm) aneurysms increased from
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33% in 2003 to 44% in 2011 for men and from 33% to 47% in women. These individuals
were younger and had lower rates of CHF and COPD (Table II). Of all the intact <5.5cm
aneurysms repaired in both men and women, only 5% were symptomatic. Perioperative and
1-year mortality were lower for men and women undergoing repair of smaller aneurysms.
EVAR constituted a higher proportion of repairs for small aneurysms for both men and
women (Online Supplemental Appendix, Figures 1 & 2).

Demographics & Comorbidities
EVAR—Compared to men, women undergoing EVAR were less likely to have a smoking
history, coronary artery disease (CAD), history of coronary artery bypass graft or
percutaneous coronary intervention (CABG/PCI), but more likely to have chronic
obstructive pulmonary disease (Table III). The proportion of patients with a history of
hypertension was similar. Preoperatively, women were less likely to be on an aspirin or a
statin.

OPEN—Paralleling trends observed for patients undergoing EVAR, women undergoing
open repair were also less likely to have a smoking history, CAD, and history of CABG/PCI
than men. Like women undergoing EVAR, they also had higher rates of COPD and were
less likely to be on aspirin preoperatively. However, rates of statin use were similar between
men and women undergoing open repair.

Operative Details and Perioperative Outcomes
Intact EVAR (Online Supplemental Appendix, Table I)—There were 2,068 patients
who underwent EVAR for intact aneurysms (80% men). Women underwent repair of intact
aneurysms at smaller aortic diameters than men (56mm vs. 58mm, P=.004). For patients
undergoing EVAR for intact aneurysms, endografts used more commonly in men were the
AneuRx (16.6 vs. 12.6%), Talent (8.3 vs. 7.5%), Zenith (26.4 vs. 20.3%), Powerlink (7.4 vs.
6.8%), and Endurant (3.9 vs. 3.3%). Endografts used more frequently in women were the
Excluder (42.4 vs. 32.4%), Cordis (0.2 vs. 0.1%), Zenith Low Profile (0.7 vs. 0.2%) and the
Aptus (5.8 vs. 4.2%). The p-value for the t-test comparing endograft type was 0.008.
Women were more likely to have unintentional coverage of the hypogastric arteries (one:
3.4% vs. 1.8%, both: 1.0% vs. 0.2%, P=.013) but rates of intentional coverage did not differ.
Rates of unplanned graft extensions and presence of endoleak at the end of the procedure did
not significantly differ between genders but arterial injury was more common in women
(5.4% vs. 2.7%, P=.013). Procedural times were longer in women (175 min. vs. 163 min,
P=.006) but there were no differences in the amount of contrast used, the estimated blood
loss (EBL), or the intraoperative units of blood transfused. Postoperatively, vasopressors
were administered more often in women (7.4% vs. 3.5%, P=.001), as was transfusion of
packed red blood cells (RBCs) (0.4 units vs. 0.1 units, P<0.001). Women required return to
the operating room more frequently (3.4% vs. 1.6%, P=.025), stayed in the hospital longer
(4.3 days vs. 2.7 days, P=.018) and were discharged somewhere other than home more often
(14.1% vs. 6.2%, P<.001). Women had a lower odds of being discharged home even after
adjusting for age (HR 0.5, 95% CI 0.3–0.7, P<.001).

Ruptured EVAR (Online Supplemental Appendix, Table II)—Ninety-one patients
underwent EVAR for rupture (76% men). Women with ruptured aneurysms undergoing
EVAR had smaller aneurysms than men but this difference was not statistically significant
(73mm vs. 76 mm, P=.510). There were no differences in type of endografts used, presence
of endoleak, rates of arterial injury, amounts of contrast used, EBL, units of RBCs
transfused, or total procedural time. Postoperatively, women stayed in the ICU longer than
men (8.0 days vs. 3.4 days, P=.015) but did not differ in the rate of vasopressor
administration or postoperative blood transfusion. Wound complications were more
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common in women (19.1% vs. 1.6%, P=.013). However, there were only 69 men and 22
women undergoing rupture EVAR such that the absolute difference was only 3 wound
complications (1 among men and 4 among women), suggesting this comparison may have
been significant by chance, particularly because there was no difference in wound
complications among men and women undergoing EVAR for intact aneurysms. There were
no other significant differences in the rate of other postoperative complications but women
nonetheless remained in the hospital longer (15.3 days vs. 6.8 days, P=.009).

Intact Open Repair (Online Supplemental Appendix, Table III)—Open repair for
an intact aneurysm was performed in 1,529 patients (73% men). Women underwent open
repair of intact aneurysms at smaller diameters than men (58mm vs. 62mm, P<.001). The
proportion of repairs representing conversion from EVAR was higher in women but this
difference was not statistically significant (1.7% vs. 0.5%, P=.052). Rates of retroperitoneal
exposure also were not different between genders. Women were more likely to get tube
grafts than men (59% vs. 50%) and among bifurcated repairs, women were more likely to
have femoral vs. iliac anastomoses (femoral: 18.5% vs. 14.3%, common iliac: 3.7% vs.
7.9%, external iliac: 18.7% vs. 27.6%, P<.001). Women were less likely to have an infra-
renal proximal clamp position (65% vs. 74%, P=.010). Women had lower EBL (1261ml vs.
1563ml, P<.001), and less autotransfusion (568ml vs. 788ml, P<.001) but greater
intraoperative transfusion of RBCs (0.9 units vs. 0.6 units, P=0.001). Women were in the
ICU longer (5.2 days vs. 3.5 days, P=.001) and more frequently developed complications of
dysrhythmia (17% vs. 12%, P=.024), CHF (7% vs. 4%, P=.056), leg ischemia/emboli (4%
vs. 1%, P=.001), and bowel ischemia (5.0% vs. 3%, P=.044). Not surprisingly, on average
they stayed in the hospital more than a day longer than men (10.8 days vs. 9.3 days, P=.050)
and more frequently were not discharged home (28.5% vs. 17.4%, P<.001). Again, women
had a lower odds of being discharged home even after adjusting for age (HR 0.6, 95% CI
0.5–0.8, P=.001).

Ruptured Open Repair (Online Supplemental Appendix, Table IV)—There were
338 patients who underwent open repair for a ruptured aneurysm (82% men). Aneurysm
diameter was smaller in women (71.0mm vs. 79.3mm, P<.001). As with intact open repairs,
the distal anastomosis was more frequently to the aorta and common femoral artery in
women and to the common and external iliac arteries in men. However, this difference was
not significant for open repair of ruptured AAAs.. Other than a lower rate of auto-
transfusion (3336ml vs. 3997ml, P=.013), women did not differ from men in terms of renal
visceral ischemia time, EBL, intraoperative or postoperative blood transfusion, or procedural
time. Postoperatively, vasopressor requirement and ICU stay also did not differ significantly
between genders. Women had higher rates of dysrhythmia (33% vs. 20%, P=.045) and
tended to have more leg ischemia/emboli complications (15% vs. 7%, P=.055). However,
rates of other complications were comparable. A similar proportion of men and women were
not discharged home (52 vs. 67%, P=.169).

Mortality
In-hospital deaths were the majority of deaths that occurred within the first 30 days (Figure
1). Crude in-hospital, 30-day, and 1-year mortality were similar between men and women
undergoing EVAR for both intact and ruptured aneurysms. In contrast, 30-day mortality was
higher in women undergoing open repair for intact aneurysms than men (3.6% vs. 1.7%, P=.
030). In-hospital, 30-day, and 1-year mortality were also higher in women after open repair
for ruptured aneurysms (in-hospital: 51.6% vs. 34.4%, P=.014; 30-day: 48.4% vs. 34.1%,
P=.041; 1-year: 58.0% vs. 40.9%, P=.016). For men, crude in-hospital mortality was lower
after EVAR than after open repair for intact (0.5% for EVAR vs. 2.2% for open, P<.001) but
not ruptured (34.4% for EVAR vs. 24.6% for open, P=.150) aneurysms. There was no
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survival benefit seen in men undergoing EVAR over men undergoing open repair at 30-days
and 1-year. For women, crude in-hospital and 30-day mortality were lower for EVAR than
open repair for intact (in-hospital: 1.0% for EVAR vs. 3.4% for open, P=.029; 30-day: 1.2%
for EVAR vs. 3.6% for open, P=.039) but these differences did not attain statistical
significance for ruptured (inhospital: 27.3% for EVAR vs. 51.6% for open, P=.080; 30-day:
27.3% for EVAR vs. 48.4% for open, P=.132) aneurysms. A sample size calculation
assuming an α of .05 and 90% power indicated a minimum of 87 women would be needed
in each group to detect a 25% mortality difference (among the women in our cohort, 22
underwent EVAR and 62 underwent open repair for rupture). Additionally, there were no
differences in one-year mortality between women undergoing EVAR vs. women undergoing
open repair for both intact and ruptured repairs.

Multivariable predictors of 30-day mortality were age, CAD, preoperative dialysis
dependence, and presentation/treatment subgroup (intact vs. ruptured and EVAR vs. open
repair) (Table IV). Age greater than 80 years increased the odds of 30-day mortality by 10.9
and rupture increased the odds by 48.4 for EVAR and 83.8 for open repair. Female gender
did not reach statistical significance as a predictor of 30-day mortality.

Using Kaplan-Meier survival analysis, we observed similar survival between men and
women undergoing intact repairs out to three years for both EVAR and open repair. For
patients with ruptured aneurysms undergoing EVAR, survival at 1 year was 54% in women
and 67% in men (HR 1.1, 95% CI 0.5–2.4, P=.741). One-year survival among patients with
ruptured aneurysms undergoing open repair was 50% in women vs. 68% in men (HR 1.6,
95% CI 1.0–2.4, P=.033) (Figure 2). The highest mortality for all patients with rupture
occurred within the first year and it was also during this time that the greatest gender
disparity in mortality became apparent. Long-term mortality was predicted by age,
comorbidities (CAD, CHF, and COPD) and presentation/treatment subgroup. Of note,
patients undergoing EVAR for rupture had higher odds of long-term mortality compared to
those undergoing open repair for rupture. Gender was not predictive of long-term mortality.

DISCUSSION
In this study, we sought to characterize gender disparities in presentation, treatment, and
outcomes after AAA repair using a large multicenter database inclusive of both community
and academic hospitals that contained a representative sample of women. Women presented
at an older age and ruptured at smaller aortic diameters than men but the proportion of
ruptured repairs was not higher in women. When undergoing elective repair, women were
repaired at smaller diameters.

From 2003 to 2011, the size of aneurysms at elective repair has decreased for both genders
but to a greater degree for men than women. This could in part be due to an increase in
aneurysm detection through screening, but because we do not have data about ruptures
treated non-operatively, we cannot speculate whether this trend has lowered the proportion
of patients who present with rupture. Despite evidence from randomized controlled trials
suggesting no survival benefit to repairing small (4.0–5.5cm) aneurysms regardless of repair
type18, 35% of men and 43% of women with intact aneurysms in our study underwent repair
at diameters <5.5cm and ultimately experienced lower perioperative and long-term
mortality. The decision to pursue elective AAA repair is dependent on factors besides just
aneurysm size, such as patient surgical risk, life expectancy, and personal preference. These
variables were not precisely captured in the VSGNE database. However, we did note that
patients undergoing repair of small aneurysms were younger, and generally had fewer
comorbidities, and were less likely to undergo open repair. The lower perioperative and 1-
year mortality observed in the group with small aneurysms suggests that surgeons may be
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selecting patients according to Society of Vascular Surgery guidelines which state that repair
at smaller sizes (4.5–5.5cm) may be indicated in younger low-risk patients who prefer early
repair (19.).

Women were less likely to undergo EVAR for intact aneurysms. The most likely reason for
this is that women less frequently meet the anatomic criteria for EVAR. This has been
observed in several studies (20, 24), including one by Sweet et al.13, who showed that even
after adjustment for age and aneurysm size, women have decreased neck length, increased
neck angulation, and smaller iliac access. Indeed, women undergoing EVAR in the VSGNE
had significantly smaller graft limb diameters (right limb: 14.3 vs. 15.7mm, P<.001, left
limb: 14.2 vs. 15.9mm, P<.001). In the study by Sweet et al, these features resulted in a
lower likelihood of women meeting device Instructions for Use criteria. Though we did not
have iliac artery size measurements, we did observe that lower-profile endografts, such as
the Excluder, Cordis, and Zenith Low Profile, were more frequently used in women.

When women did undergo EVAR, they experienced higher rates of intraoperative
complications, including arterial injury and unplanned graft extension. We suspect that this
is again related to less favorable iliac anatomy, making graft placement more difficult or
complicated by injury necessitating extension and coverage., Postoperatively, women
undergoing EVAR also experienced greater morbidity, as evidenced by longer ICU stays,
higher rates of bowel ischemia and complications requiring return to the operating room.
Abedi et al.9 described gender disparities among patients undergoing EVAR using the ACS-
NSQIP dataset. Although preoperative, intra-operative, and complication data captured in
the NSQIP at the time were not specific to AAA patients, they also observed more
postoperative complications in women, reporting women had 1.7 higher odds of operative
morbidity than men.

Gender disparities in perioperative outcomes were also evident in patients who underwent
open repair of intact aneurysms. Our study is one of very few to offer a comparison of
intraoperative and procedural details and vascular complications specific to AAA repair
between men and women. The primary outcome reported in the vast majority of prior
studies has been mortality. Of the few that did report specific postoperative complications,
most did not find significant differences between men and women, possibly due to smaller
cohort sizes. In their study of 675 patients from 1983 to 2003, Bonamigo et al. found no
differences in duration of surgery or EBL25. Postoperatively, men and women in their study
did not differ significantly in the rates of coronary, pulmonary, renal, gastrointestinal
complications, infectious, or vascular complications, although there was a trend toward
higher rates in women for the latter two. Johnston similarly found no gender differences in
early or late vascular complications in his study of 679 patients undergoing intact open AAA
repair26. Our analysis identified longer ICU stays and higher rates of dysrhythmia, CHF, and
embolic and bowel complications in women.

Results of our analyses of mortality were surprising. Despite higher intra- and postoperative
complications, there were no differences in 30-day and 1-year mortality between men and
women undergoing EVAR, regardless of urgency of presentation. Only in a small subgroup
of patients undergoing open repair of ruptured aneurysms did we see a significant mortality
difference between men and women. Thus, our findings are consistent with an earlier
VSGNE report on mortality after elective AAA repair, in which gender was not found to be
a significant predictor of mortality27. One consistent multivariable predictor of both 30-day
and long-term mortality was advanced age, particularly 80 years of age or older, suggesting
greater weight should be given to projected life expectancy when balancing the risks and
benefits of AAA repair.
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Mehta et al.7, who recently published the results of their single-institution 7-year experience
with 2,631 open and endovascular AAA repairs, found no differences in 30-day mortality
among men and women undergoing elective open, ruptured open, or ruptured endovascular
repair. However, among their patients undergoing elective EVAR, the odds of 30-day
mortality was 3.4 times higher in women after adjustment for age, aneurysm size, and other
risk factors. It is unclear why disparities were only seen among their patients undergoing
elective EVAR (a finding not previously reported in other gender-based studies) and why
these were not seen in our data. The cohort undergoing elective EVAR in their study was
comparable to ours in sample size, gender-specific mean aneurysm sizes, and comorbidities.
However, as the authors themselves acknowledged, their study was based on the experience
of a small group of surgeons from a single institution and given that they serve as a referral
center, was likely affected by selection bias.

Population-based studies have reported worse mortality in women following AAA
repair2, 8, 9–11. Certainly, these studies had considerably larger study populations than our
current study or that of Mehta et al. Perhaps we would have seen significant gender-
associated differences in mortality if our study population had been larger. We did observe a
trend toward higher 30-day mortality rates among women. Although not quite statistically
significant, the magnitude and direction of the hazard ratio mirrors those reported in
population-based studies, suggesting a possible type II error due to limitations in population
size.

Although our study is retrospective, all data in the VSGNE are collected prospectively and
this current study represents the largest study utilizing detailed clinical information derived
from a broad population, enhancing its generalizability. Another potential limitation was
selection bias. The decision to pursue repair and the method of repair to perform can depend
on a myriad of factors and differential selection for repair based on gender may have led to
confounding by unmeasured covariates.

CONCLUSION
Compared to men, women are older and have smaller aneurysms when undergoing AAA
repair for both intact and ruptured aneurysms. When undergoing aneurysm repair, women
are less likely than men to undergo EVAR and have higher rates of procedural
complications. Differences in operative and late mortality are driven primarily by rupture,
open repair versus EVAR, age, and comorbidity rather than gender. In fact, gender is not
predictive of 30-day and 1-year mortality for both intact and ruptured aneurysms.
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FIGURE 1.
Gender differences in in-hospital, thirty-day, and one-year mortality following endovascular
and open repair of intact and ruptured abdominal aortic aneurysms
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FIGURE 2.
Survival of patients undergoing open repair of ruptured aneurysms

Lo et al. Page 12

J Vasc Surg. Author manuscript; available in PMC 2014 May 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Lo et al. Page 13

TA
B

LE
 I

Pr
es

en
ta

tio
n 

of
 m

en
 a

nd
 w

om
en

 w
ith

 a
bd

om
in

al
 a

or
tic

 a
ne

ur
ys

m
s 

an
d 

th
e 

ty
pe

s 
of

 r
ep

ai
r 

th
ey

 u
nd

er
w

en
t

M
en

 (
N

=3
12

2,
 7

8%
)

W
om

en
 (

N
=9

04
, 2

2%
)

P

Pr
es

en
ta

tio
n,

 %

 
In

ta
ct

89
91

0.
14

2

 
R

up
tu

re
d

11
9

A
ge

 (
ye

ar
s)

, m
ed

ia
n 

[I
Q

R
]

 
In

ta
ct

72
 [

66
,7

8]
75

 [
69

, 7
9]

<
.0

01

 
R

up
tu

re
d

73
 [

67
, 7

9]
78

 [
71

, 8
3]

<
.0

01

E
V

A
R

, %

 
In

ta
ct

60
50

<
.0

01

 
R

up
tu

re
d

20
26

0.
23

4

M
ax

. A
A

A
 A

P 
di

am
et

er
 (

m
m

),
 m

ea
n 

±
 S

D

 
In

ta
ct

59
 ±

 1
2

57
 ±

11
<

.0
01

 
R

up
tu

re
d

79
 ±

 1
9

71
 ±

 2
0

<
.0

01

J Vasc Surg. Author manuscript; available in PMC 2014 May 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Lo et al. Page 14

Ta
bl

e 
II

D
em

og
ra

ph
ic

s 
an

d 
m

or
ta

lit
y 

of
 p

at
ie

nt
s 

un
de

rg
oi

ng
 r

ep
ai

r 
of

 in
ta

ct
 s

m
al

l (
<

5.
5c

m
) 

vs
. l

ar
ge

 (
≥5

.5
cm

) 
an

eu
ry

sm
s

M
en

W
om

en

<5
.5

 c
m

N
=9

86
 (

36
%

)
≥5

.5
 c

m
N

=1
79

1 
(6

4%
)

P
<5

.5
 c

m
N

=3
50

 (
43

%
)

≥5
.5

 c
m

N
=4

70
 (

57
%

)
P

A
ge

 (
m

ed
ia

n)
 ±

 S
D

70
 ±

 8
73

 ±
 8

<
.0

01
72

 ±
 8

75
 ±

 8
<

.0
01

E
V

A
R

, %
65

57
<

.0
01

56
45

0.
00

3

Sy
m

pt
om

s,
 %

4
8

<
.0

01
7

11
0.

02
5

Sm
ok

in
g 

hi
st

or
y,

 %
89

90
0.

72
5

88
83

0.
03

8

H
T

N
, %

82
84

0.
09

3
82

88
0.

01
5

D
M

, %
18

18
0.

85
6

15
16

0.
90

2

C
A

D
, %

34
37

0.
15

5
25

27
0.

65
7

C
H

F,
 %

6
11

<
.0

01
7

11
0.

06
3

C
A

B
G

/P
C

I,
 %

33
33

0.
87

5
19

18
0.

83
8

C
O

PD
, %

30
35

0.
01

0
42

43
0.

68
8

D
ia

ly
si

s,
 %

0.
9

0.
8

0.
71

5
0.

0
0.

9
0.

08
4

30
-d

ay
 s

ur
vi

va
l, 

%
0.

7
1.

5
0.

06
7

1.
1

3.
4

0.
03

8

1-
ye

ar
 s

ur
vi

va
l, 

%
4

7
0.

00
7

3
8

0.
00

3

J Vasc Surg. Author manuscript; available in PMC 2014 May 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Lo et al. Page 15

TA
B

LE
 II

I

B
as

el
in

e 
de

m
og

ra
ph

ic
s,

 c
om

or
bi

di
tie

s,
 a

nd
 p

re
op

er
at

iv
e 

m
ed

ic
at

io
n 

us
e 

of
 m

en
 a

nd
 w

om
en

 u
nd

er
go

in
g 

en
do

va
sc

ul
ar

 a
nd

 o
pe

n 
re

pa
ir

 o
f 

ab
do

m
in

al
 a

or
tic

an
eu

ry
sm

s

E
V

A
R

O
P

E
N

M
al

e 
(n

=1
,7

29
)

%
F

em
al

e 
(n

=4
30

)
%

P
M

al
e 

(n
=1

,3
93

)
%

F
em

al
e 

(n
=4

74
)

%
P

A
ge

, m
ed

ia
n 

[I
Q

R
]

74
 [

67
, 8

0]
77

 [
71

, 8
1]

<
.0

01
71

 [
64

, 7
7]

73
 [

68
, 7

8]
<

.0
01

W
hi

te
98

98
0.

85
1

98
98

1.
00

0

C
om

or
bi

di
tie

s

 
Sm

ok
in

g 
hi

st
or

y
87

80
<

.0
01

92
88

0.
01

1

 
H

T
N

85
84

0.
88

1
81

86
0.

00
8

 
D

M
20

19
0.

63
4

15
13

0.
36

1

 
C

A
D

37
27

<
.0

01
35

27
0.

00
1

 
C

H
F

11
12

0.
44

2
7.

4
6.

8
0.

75
7

 
C

A
B

G
/P

C
I

33
18

<
.0

01
31

19
<

.0
01

 
C

O
PD

34
41

0.
01

0
33

45
<

.0
01

 
D

ia
ly

si
s

1.
0

0.
5

0.
39

8
0.

6
0.

4
1.

00
0

Pr
eo

pe
ra

tiv
e 

m
ed

ic
at

io
ns

 
A

sp
ir

in
71

65
0.

01
1

69
63

0.
04

0

 
Pl

av
ix

7
6

0.
38

6
5.

0
6.

2
0.

34
1

 
St

at
in

69
61

0.
00

1
61

58
0.

32
7

 
B

et
a-

bl
oc

ke
r

76
75

0.
70

4
80

79
0.

50
8

Fa
m

ily
 h

is
to

ry
 o

f 
A

A
A

13
13

0.
61

9
15

16
0.

39
2

Pr
io

r 
ao

rt
ic

 s
ur

ge
ry

2.
7

2.
6

1.
00

0
3.

4
4.

3
0.

39
2

N
ur

si
ng

 h
om

e 
re

si
de

nt
1.

0
1.

4
0.

43
4

0.
5

1.
7

0.
03

1

J Vasc Surg. Author manuscript; available in PMC 2014 May 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Lo et al. Page 16

TABLE IV

Multivariable predictors of 30-day and long-term mortality

30-day Survival OR 95% C.I. P

Age

 <60 years - - -

 60–69 years 1.9 1.0–3.5 0.042

 70–79 years 3.1 1.6–6.0 0.001

 ≥80 years 10.9 3.3–36.5 <.001

Female 1.7 1.0–2.8 0.063

CAD 1.7 1.0–2.8 0.043

Dialysis 9.5 1.1–85.7 0.044

Treatment subgroup

 Intact EVAR - - -

 Intact OAR 3.3 1.2–9.0 0.024

 Ruptured EVAR 48.4 14.8–157.9 <.001

 Ruptured OAR 83.8 30.8–227.7 <.001

Long-term Survival

Age

 <60 years

 60–69 years 1.6 1.2–2.0 0.001

 70–79 years 2.7 2.0–3.5 <.001

 ≥80 years 4.8 2.6–8.7 <.001

Gender 1.1 0.9–1.4 0.445

CAD 1.4 1.1–1.7 0.004

CHF 1.4 1.0–1.8 0.025

COPD 1.5 1.2–1.8 <.001

Treatment subgroup

 Intact EVAR - - -

 Intact OAR 1.3 0.9–1.6 0.112

 Ruptured EVAR 4.3 2.6–7.3 <.001

 Ruptured OAR 2.7 1.9–3.8 <.001
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