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AsstrRACT

Introduction: Endovascular aortic repair outcomes in octogenarians remain
unclear. We aim to investigate whether the results for octogenarians differ from
those of the younger population in elective endovascular aortic repair.

Materials and Methods: From January 2013 to January 2022, 313 patients
were treated with elective endovascular aortic repairs. Patient demographics
and perioperative and postoperative features were obtained from the hospital
database. The primary goals were to explore the early mortality rates of patients
aged 80 years and older and compare them with those under 80. The secondary
goal was to analyze the comorbid factors.

Results: A total of 245 patients were under 80 years old, and 68 patients
were 80 years and older. The early mortality rate was 2.94% in the octogenarians
and 0.81% in the rest, and there was no significant difference between the
two (p = 0.24). However, being 80 years and older led to a significantly lower
survival probability at the five-year follow-ups. The American Society of
Anesthesiologists’ score was found to help predict late mortality risk and patient
selection for elective endovascular aortic repair.

Conclusion: As octogenarians are fragile and sensitive to complications,
patient selection, careful consideration of life expectancy, and clinical
assessment are key to repair. Furthermore, age should not be an independent
exclusion criterion in the endovascular aortic repair treatment decision.

Keywords: Aortic Aneurysm, Abdominal; Endovascular Procedure;
Octogenarians.
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MIDTERM OUTCOMES OF ELECTIVE ENDOVASCULAR AORTIC REPAIR

IN OCTOGENARIANS: WHEN IS IT TOO OLD?

INTRODUCTION

Improvements in the medical management of the
progressive nature of atherosclerosis, population
screening  with  ultrasonography, computed
tomography (CT), and the aging of the world
population have led to a considerable number
of octogenarians emerging as candidates for
elective abdominal aortic aneurysm (AAA) repair.
As age-related diseases are expected to increase,
the incidence and prevalence of cardiovascular
diseases in the elderly are becoming more common
day by day for healthcare professionals (1).

Being 80 years and older has been indicated
as the cut-off point for age-based risk estimation
in elective endovascular aortic aneurysm repair
(EVAR) procedures (2). Alberga et al. studied
12,054 EVAR and 3,815 open surgical repair
patients divided into octogenarian and non-
octogenarian groups and found a 1.9% operative
mortality rate for EVAR and an 11.8% mortality
rate for open surgical repair in octogenarians (3).
Although EVAR has provided a better solution
for AAA, EVAR treatment in octogenarians for
elective AAA is still subject to controversy due
to the lower life expectancy (4). Even though the
technical process may be similar, it is undeniable
that elderly patients are fragile and more sensitive
to complications. The current European Society for
Vascular Surgeon (ESVS) guidelines point out that
it is reasonable to consider elective AAA repair for
octogenarians with reasonable life expectancy and
quality of life after informing them of the pros and
cons of different treatment strategies, including
conservative options (5). However, there is no
consensus on the comprehensive midterm and
long-term results for EVAR in patients 80 years and
older.

Our paper aimed to compare the early and
midterm outcomes of elderly patients undergoing
EVAR with those of younger patients. Furthermore,
the groups were compared according to
complications, endoleaks, and reinterventions.

We also aimed to emphasize the factors affecting
postoperative mortality and assess the hazard ratio.

METHODS

Data Source and Patient Selection:

From January 2013 to January 2022, 313 patients
underwent elective EVAR by the same cardiovascular
surgeonteaminourclinic. Atotal of 245 patients were
under 80 years old, and 68 patients were 80 years or
older. In this study, elderly patients were defined as
those who had turned 80 years old or older in the
procedural year. The endovascular team assessed
all patients in terms of their suitability for EVAR
treatment. According to our clinical preferences,
EVAR has been the first-choice treatment modality
for abdominal aortic aneurysms if suitable to the
instruction for use. The patients’ preferences have
correlated with surgeons’, and the selections have
been made under consensus. Conventional surgery
has been performed in inadequate neck anatomies,
unhealthy landing zones, or contraindications to
EVAR as a necessity, not selection. Contrastly, EVAR
has been performed in patients with unacceptable
high risk to conventional surgery as a last chance to
prevent aneurysm-related death even if unsuitable
for use. Data were retrospectively obtained from the
hospital database and records. The study protocols
followed the Declaration of Helsinki, and the design
was reviewed and approved by the Institutional
Review Board (E1-19-161).

Early mortality, or in-hospital mortality, occurs in
the first month after procedures, and mortality after
the first month is called late mortality. Evaluating
early and late mortality in elderly patients was the
primary goal. The secondary goal was to assess the
hazard ratio of being 80 years or older and other
comorbidities and secondary reinterventions.

The same endovascular team performed all
procedures in a hybrid operating room. Five types
of brands (Ankura AAA (Lifetech), AFX (Endologix),
Endurant-ll (Medtronic), the Gore Excluder (Gore),
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and the E-vita Abdominal XT (Jotec)) were used
in these procedures. The unibody Endologix
endograft was used in 70 patients (23.3%); the
rest received bifurcated modular endografts.
General anesthesia was performed on 254 patients
(81.1%), the remainder was subject to loco-
regional anesthesia. Endoleaks were assessed
with completion angiography and then treated.
Angiography was obtained with contrast or carbon
dioxide (CO,). For 16 patients (5.1%) who had severe
chronic kidney disease (CKD) or a high risk of kidney
failure, we performed contrast-free angiography
with a procedure using CO,,.

Postoperative Follow-Up:

Clinical and radiological assessments were
performed in the first month, the 6" month, the
12" month, and annually after the procedures. All
patients had colored Doppler ultrasonography
(CDUS), and case-by-case CDUS or contrast-
enhanced CT angiography was performed
according to the patients’ individual characteristics,
as previously described (6). Secondary interventions,
as if needed, were performed by the same team,
and complete angiography was then carried out.
Mortalities, morbidities, and reinterventions were
investigated and documented.

Statistical Analysis:

The variables were explored using visual (e.g.,
histograms and probability plots) and analytical
methods (Kolmogorov—Smirnov/Shapiro-Wilk tests)
to determine the normality of their distribution.
Normally distributed continuous variables were
expressed as means = standard deviations (SD)
or median values with ranges, if not normally
distributed. Categorical variables were expressed
as numbers and percentages. Demographic
parameters, operating variables, and follow-up data
were compared using the Mann-Whitney U test,
Student’s t-test, and chi-square test. A Student’s
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t-test was conducted to analyze the preoperative
and follow-up diameters of the aneurysm sacs.
A  Kaplan-Meier analysis was conducted to
demonstrate the probability of survival and event
freedom. A log-rank analysis was performed to
compare the groups in the Kaplan-Meier curves. In
the Kaplan—Meier survival curves with confidence
limits, the upper and lower confidence limits
were computed in SPSS following the generated
Kaplan—-Maier estimate. The hazard ratio (HR)
and 95% confidence intervals (Cl) were estimated
with different Cox proportional hazard models to
estimate the independent predictors of survival, with
adjustment for the predefined possible risk factors.
A p-value of < 0.05 was statistically significant, and
all statistical analyses were performed using the
SPSS for Windows version 20.0 statistical software
program (SPSS Inc., Chicago, IL, USA).

RESULTS

A total of 313 patients underwent the EVAR
procedure in 9 years. Patients treated with EVAR
were divided into two groups according to whether
they were 80 years of age, which was the cut-off
point. Group 1 included 245 younger patients under
80 years old, while Group 2 included 68 patients
who were 80 years old and older. Group 2 also
included 10 patients aged 90 years and older. The
baseline characteristics of all patients are presented
in Table 1. The groups were compared according
to these characteristics, and the homogeneity of
the groups was assessed. The number of elderly
patients with CKD (baseline creatinine levels of 1.8
mg/dl and above) was significantly higher than that
of the other group (p = 0.011). The octogenarians
had higher American Society of Anesthesiologists
(ASA) scores at the preoperative assessments
by an ordinal increase (p = 0.045). Smoking was
significantly higher in Group 2 (p=0,025). There
were no statistically significant differences between
the two groups when comparing other baseline
characteristics (Table 1). Furthermore, there was no
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Table 1. Demographics and comorbid factors within the groups.

Parameter N (%) or mean (range) (N=222) P
Agelyears] 67.27 £ 6.21 (42-79) 83,91 + 3.93 (80-97)
Male gender 230 (93.8%) 55 (80.8%) *0.002
ASA grade:

2 30 (12.2%) 7 (10.2%) *0.045

3 95 (38.7%) 17 (25%)

4 87 (35.5%) 30 (44.1%)

5 33(13.4%) 14 (20.5%)
Hypertension (HT) 181 (73.8%) 51 (75%) 0.87
Diabetes mellitus (DM) 63 (25.7%) 17 (25%) 0.905
Hyperlipidemia (HL) 75 (30.6%) 24 (35.2%) 0.465
Coronary artery disease (CAD) 104 (42.4%) 33 (48.5%) 0.371
Peripheral artery disease (PAD) 20 (8.2%) 6 (8.8%) 0.86
Chronic obstructive pulmonary disease (COPD) 69 (28.1%) 25 (36.7%) 0.171
Chronic kidney disease (CKD) 28 (11.4%) 6 (23.5%) *0.011
EF <30 6 (2.4%) 2 (2.9%) 0.686
Smoking 135 (55.1%) 27 (39.7%) *0.025
Malignancy 14 (5.7%) 5(7.3%) 0.907
TIA/CVE 9 (3.6%) 6 (8.8%) 0.104
AAA diameter [mm] 62.15 + 13.47 (52-116) 65.33 + 16.2 (55-118) 0.101

>6.0cm 130 (53%) 9 (57.3%) 0.96

EF: Ejection fraction, TIA/CVE: Transient ischemic attack/cerebrovascular event, AAA: Abdominal aortic aneurysm.

significant difference in perioperative procedural
features. The most used type of endograft was
the modular type, and the average lengths of the
intensive care unit stay and hospital stay were the
same.

Cumulative Kaplan—Meier survival analyses were
generated for the probability of survival, event
freedom, and secondary intervention. In the first
postoperative month, two patients died in both
groups, and the mortality rates were 2.94% in elderly
patients and 0.81% in younger patients. There
was no statistical difference between the groups

according to the early mortality rate (p = 0.24; Table
2). In 5 years of follow-up, overall late mortality after
elective EVAR was 54 patients (17.2%), with 39 in
Group 1 (15.9%) and 15 in Group 2 (22%). Being 80
years and older led to a significantly worse survival
probability (p = 0.013) and event freedom rate (p
= 0.035) in the Kaplan-Meier analysis (Figure 1).
Secondary reinterventions were performed on 20
patients (6.3%), including 15 patients in Group 1
and 5 in Group 2. The log-rank analysis indicated
that both groups had similar curves for secondary
intervention rates (p = 0.81). Octogenarians had
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Figure 1. Kaplan—Meier analysis of survival
Wi for groups. Survival curves are
demonstrated by the green line for
individuals = 80 years old and the
05 blue line for those < 80 years old. The
| probability of the groups is shown,
L“H"T respectively, with 95% confidence
2 : intervals (Cl) for group 1 at 82%
Z 087 (76-89%) and group 2 at 54% (32-72%,;
o —
3 p =0.013).
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Table 2. Perioperative features and procedural details in the groups. Causes of in-hospital mortality by groups were
documented

General anesthesia 202 (82.4%) 52 (76.4 %) 0.58
Local/regional anesthesia 43 (17.5%) 16 (23.5 %)
Duration of the procedure [minutes] 120 (80-370) 125 (95-365) 0.89
Fluoroscopy time [minutes] 14 (4-78) 14 (5-80) 0.91
Amount of contrast agent [ml] 60 (0-160) 50 (7-120) 0.96
Length of intensive care unit stay [hours] 4 (1-240) 4 (2-120) 0.76
Length of hospital stay [days] 2 (1-30) 2.5(0-21) 0.56
Early-stage mortality 2 (0.8%) 2(2.9%) 0.24
One patient died in postoperative | One patient died in postoperative
15t day due to cardiac reasons 1t day due to Acut Kidney Failure
Causes of death by groups OneJoatient died in postoperative | One Eatient died in postoperative
2n¢ day due to Acut Miyocard 8™ day due to Acut Kidney
Infaction Failure
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Table 3. Outcomes after EVAR in groups and reinterventions for endoleaks.Causes of late mortality were

documented by groups

Follow-up data
Data Group 1 (n) Group 2 (n) Reinterventions
Endoleaks:

Type la 4 2 4 proximal extensions

2 ballooning procedure

Type Ib 4 1 5 distal extensions

Type |l 18 26 untreated (follow-up)

Type lll 4 2 open conversions

4 endovascular relining
2 untreated (patient preference)

Type V 0 1 1 follow-up

Limb occlusion 1 2 1 femoral-femoral artery bypass
1 endovascular intervention
1 untreated (asymptomatic)
Late conversion to open surgery 2 0
Secondary intervention 15 5
Late mortality 39 15
*Causes of Late Mortality 6 aneursym-realted 3 aneursym-realted
17 cardiac reasons 7 cardiac reasons
7 cancer 2 cancer
3 pnomonia 1 pnomonia
3 chronic renal 2 unknown
insufiency
3 unknown

lower late survival rates, with a similar secondary
reintervention rate after elective EVAR. Moreover,
there were 10 patients aged 90 years and older, and
no early mortality was observed.

Clinical data were obtained from routine follow-
ups, the data of which are shown in Table 3. In our
patient cohort, there were 44 (14%) endoleaks,
of which 26 were type 2 (59%). The rates of type
1 and type 3 endoleaks necessitating secondary
interventions were 3.5% and 2.2%, respectively.
There were 20 secondary interventions in total.
Open conversions after EVAR were performed on
two patients after failed endovascular attempts.

Limb occlusion after EVAR occurred in three
patients. One was treated with a cross-over femoral-
femoral artery bypass, another with endovascular
intervention, and the last was untreated because of
being asymptomatic. Additionally, type 5 endoleaks

were present in one patient (Table 3).

Univariant and multivariant Cox regression
models revealed independent risk predictors for
late mortality. After we determined the primary risk
factors for late mortality with an unadjusted analysis,
we performed a multivariate analysis. Having CKD
(basal creatinine levels = 1 .8mg/dl; unadjusted
HR: 2.37; 95% Cl: 1.212-4.664; p = 0.012), an ASA-
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Table 4. Multivariate and univariate Cox regression analysis for factors.

Parameter Unadjusted analysis Adjusted analysis
P-value HR 95% ClI P-value HR 95% ClI

Age = 80 *0.015 2.149 1.158-3.988 *0.014 2.302 1.18-4.48

Gender (male) 0.145 23.381 0.33-1624.7

CAD 0.89 1.609 0.931-2.782

PAD 0.356 1.492 0.638-3.493

ASA grade 5 *0.002 2.6 1.23-4.93 *0.022 2.186 1.12-4.26

Diabetes mellitus 0.18 0.609 0.296-1.256 0.36 0.705 0.33-1.49

COPD *0.022 1.94 1.101-3.42 *0.015 2.073 1.15-3.72

Malignancy *0.001 5.094 2.62-9.904 *0.001 4.47 2.12-9.42

Renal diseases *0.012 2.37 1.212-4.664 0.9 1.04 0.485-2.26

EF<30% *0.015 4.324 1.332-14.05 *0.044 3.99 1.03-15.37

Symptomatic aneurysm *0.019 1.976 1.12-3.48

AAA diameter = 6.0 cm 0.22 1.44 0.803-2.582 *0.031 1.88 1.036-3.42

CAD: Coronary Artery Disease, PAD: Pepheral Arterial Diseases, ASA: American Society of Anesthesiologist classifications, COPD: Chronic
obstructive pulmonary disease, EF: Ejection fraction, AAA: Abdominal aortic aneurysm.

5 score (unadjusted HR: 2.6; 95% Cl: 1.23-4.93; p
= 0.002), chronic obstructive pulmonary disease
(COPD; unadjusted HR: 1.94; 95% Cl: 1.101-3.42;
p = 0.022), or being symptomatic significantly
increased the late mortality rate. Patients with
diabetes mellitus (DM) were likely to have lower
late mortality rates, but this difference was not
significant. Being 80 years and older (unadjusted
HR: 2.149, 95% Cl: 1.58-3.98; p = 0.015) and having
a malignancy (unadjusted HR: 5.04, 95% ClI: 2.62-
9.904; p = 0.001) were independent hazard factors
for late mortality. These two factors also increased
the late mortality rates in the multivariant analysis
(respectively, adjusted HR: 2.302, 95% CI: 1.18-4.48;
p = 0.014; adjusted HR: 4.47, 95% Cl: 2.12-9.42, p =
0.001). Among these covariates, having low EF was
found to decrease survival in both the univariate
and multivariate analyses (respectively, unadjusted
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HR: 4.324, 95% Cl: 1.332-14.05; p = 0.015; adjusted
HR: 3.99, 95% Cl: 1.03-15.37; p = 0.044; Table 4).

DISCUSSION

Age is a well-known independent risk factor for
procedural-related death (2), and EVAR treatment
is a preferred solution in elderly patients for elective
AAA (3, 4). Scallen et al. compared the long-term
results of open surgical repair (OSR) and EVAR in
octogenarians and demonstrated significantly lower
early mortality for EVAR over OSR, with a survival
benefit of one year. However, there was no survival
advantage during the 5-year follow-up period.
Long-term outcomes have also been found to be
similar, except for an 18% late reintervention rate in
the EVAR group (7). In our nine years of experience,
we treated 68 octogenarians and nonagenarians
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with EVAR. We found that the early and midterm
outcomes of endovascular procedures for patients 80
years and older had acceptable results, despite the
patients being 80 years and older having twice the
HR in late survival. According to early mortality, the
groups had similar mortality rates. The early mortality
rate was 2.94% in the elderly patients and 0.81% in the
younger participants. Although the re-interventional
rates in both groups were similar, elderly patients
may be less able to recover from the complications
than younger participants. Interestingly, there was no
mortality in the nonagenarians. Therefore, discussing
the patient’s life expectancy and clinical assessment
should be key for deciding on the operation, not
how old they were.

study was constructed

comorbid factors

Even though this
retrospectively, the
similar within both groups, except for gender,
smoking, and having CKD. In fact, gender may
not alter the outcomes after EVAR treatment, as
previously described (8). In the present study, the
male population was higher for both groups, and
younger participants had a significantly higher male
population. CKD was associated with increased
morbidity and death in EVAR treatment (9). The
fact that there was a higher incidence of CKD in
the elderly patients could have a negative effect
on outcomes. Other comorbidities were similar for
both groups in the present study.

Endoleaks
complication after EVAR. Type 1 and 3 high-flow
endoleaks especially require reintervention (10).
Due to the same rate of early complications and
reinterventions, there may be the same early
mortality rates for octogenarians and others.

were

remain the most common

The multivariate analysis indicated that being 80
years and older led to a two-fold increase in the HR
for survival. As previously described, octogenarians
treated with EVAR had higher mortality rates than
their younger counterparts (11). However, Budtz-Lilly
et al. reported outcomes such as a 1.8% mortality
rate for octogenarians after EVAR as for younger

participants (12). In a previous study, concomitant
malignancy was associated with higher mortality
after TEVAR(13). In ourresearch, having a malignancy
led to a four-fold increase in mortality. Assessing life
expectancy might therefore be wise for a cancer
patient before EVAR. Furthermore, in our study,
we found that patients with COPD who underwent
EVAR had higher mortality rates, and CKD had no
effect on late mortality. This could be attributed
to the performance of contrast-free angiography
and the use of CO, in CKD cases. Another result
indicated that the ASA score was correlated with
the mortality rate. Not every elderly patient has a
higher ASA score, and not every elderly patient has
a similar risk. ASA scores may therefore be helpful in
identifying the appropriate candidates for elective
EVAR. Specifically, EVAR may be considered a good
and safe treatment for octogenarians, as long as
they have a score under ASA-5 (14). Although not
reported in the results, two patients did not accept
the EVAR treatment due to high ASA scores and
operational risks and were treated medically. In this
respect, discussions with patients having high ASA
scores are also practical to improve outcomes.

We found similar cumulative reintervention
rates for both groups. Because elderly patients
are fragile and sensitive to complications, the
results may be even worse in the octogenarian.
Rueda-Ochoa reported that EVAR in octogenarians
has a long-term beneficial impact on their life
expectancy. However, perioperative complications
and reinterventions nearly doubled the long-term
mortality rate in octogenarians (15).

According to the EVAR-2 trial, EVAR versus only
medical treatment could not improve the outcomes
in 60 years and older patients who were physically
ineligible for open repair (16). Based on this study,
no-intervention for abdominal aortic aneurysm
might be a suitable option in octogenarian unless
the physical status had been considered. Our study
indicated that performing an EVAR on a patient
over 80 years of age and performing an intervention
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on a patient under 80 years of age with COPD has
almost the same risk. Although age is a comorbid
factor, it cannot be a definitive contraindication.
AAA repair aims to prevent rupture and, to
prolong the life. Since medical treatment alone
will not eliminate the risk of rupture, we consider
it appropriate to perform EVAR to increase survival
in suitable patients. Another important inference is
that the survival curves of the groups differ after 2
years following the procedure. Therefore , a balance
between the risk of intervention and the benefits of
prolonging and maintaining the quality of life is thus
needed. In this context, the inclusion of all patient
groups, regardless of suitability for open surgery,
strengthens our study. Finally, it should be added
that there are some limitations to this research due
to it being a single-center, retrospective-designed
study. Long term follow-ups and more data are
needed for further evalution.

CONCLUSION

Being an octogenarian implies a two-fold increase in
the HR for overall mortality. Not every octogenarian
has the same operational risk, and not all EVAR
indications are vital and beneficial to perform.
Therefore, clinical assessment and understanding
of the risk-benefit ratio are the keys to effective
EVAR treatment in elderly patients. Despite shorter
life expectancy and comorbidities, EVAR's early and
midterm outcomes are acceptable in octogenarians,
and age should not be an exclusion criterion. Our
single-center experience shows that EVAR can be
performed safely in the geriatric patient group.

REFERENCES

1. Lilja F, Wanhainen A, Mani K. Changes in abdominal
aortic aneurysm epidemiology. J Cardiovasc Surg
(Torino).  2017,58(6):848-53.(DOI:  10.23736/50021-
9509.17.10064-9)

2.  Machado R, Teixeira G, Oliveira P, Loureiro L, Pereira
C, Almeida R. Is Age a Determinant Factor in EVAR
as a Predictor of Outcomes or in the Selection Pro-

174 ———

cedure? Our Experience. Braz J Cardiovasc Surg.
2016;31(2):132-9.(DOI: 10.5935/1678-9741.20160037)

Alberga AJ, Karthaus EG, van Zwet EW, de Bruin JL,
van Herwaarden JA, Wever JJ, et al. Outcomes in
Octogenarians and the Effect of Comorbidities Af-
ter Intact Abdominal Aortic Aneurysm Repair in the
Netherlands: A Nationwide Cohort Study. Eur J Vasc
Endovasc Surg. 2021;61(6):920-8.(DOI:  10.1016/j.
ejvs.2021.02.047)

Akhmerov A, Shah AS, Gupta N, Tulloch AW, Gew-
ertz B, Azizzadeh A. Thoracic Endovascular Aor-
tic Repair in Octogenarians and Nonagenarians.
Ann Vasc Surg. 2020;68:299-304.(DOI: 10.1016/j.
avsg.2020.04.066)

Wanhainen A, Verzini F, Van Herzeele |, Allaire E,
Bown M, Cohnert T, et al. Editor’s Choice - Europe-
an Society for Vascular Surgery (ESVS) 2019 Clinical
Practice Guidelines on the Management of Ab-
dominal Aorto-iliac Artery Aneurysms. Eur J Vasc
Endovasc Surg. 2019;57(1):8-93.(DOI:  10.1016/j].
ejvs.2018.09.020)

Iscan HZ, Unal EU, Akkaya B, Dagli M, Karahan M,
Civelek |, et al. Color Doppler ultrasound for sur-
veillance following EVAR as the primary tool. J Card
Surg. 2021;36(1):111-7.(DOI: 10.1111/jocs.15194)

Scallan O, Novick T, Power AH, DeRose G, Duncan
A, Dubois L. Long-term outcomes comparing end-
ovascular and open abdominal aortic aneurysm re-
pair in octogenarians. J Vasc Surg. 2020;71(4):1162-8.
(DOI: 10.1016/].jvs.2019.06.207)

Tumer NB, Askin G, Akkaya BB, Civelek I, Unal EU,
Iscan HZ. Outcomes after EVAR in females are simi-
lar to males. BMC Cardiovasc Disord. 2021;21(1):301.
(DOI: 10.1186/512872-021-02114-2)

Patel VI, Lancaster RT, Mukhopadhyay S, Aranson NJ,
Conrad MF, LaMuraglia GM, et al. Impact of chronic
kidney disease on outcomes after abdominal aortic
aneurysm repair. J Vasc Surg. 2012;56(5):1206-13.
(DOI: 10.1016/].jvs.2012.04.037)

Ameli-Renani S, Pavlidis V, Morgan RA. Secondary
Endoleak Management Following TEVAR and EVAR.
Cardiovasc Intervent Radiol. 2020;43(12):1839-54.
(DOI: 10.1007/500270-020-02572-9)

Money SR, Hicks CW (DISCUSSION). J Vasc Surg.
2016 Oct;64(4):964-5. (DOI: 10.1016/].jvs.2016.03.447)

Budtz-Lilly J, Venermo M, Debus S, Behrendt CA, Al-
treuther M, Beiles B, et al. Editor's Choice - Assess-
ment of International Outcomes of Intact Abdomi-



MIDTERM OUTCOMES OF ELECTIVE ENDOVASCULAR AORTIC REPAIR
IN OCTOGENARIANS: WHEN IS IT TOO OLD?

13.

14.

nal Aortic Aneurysm Repair over 9 Years. Eur J Vasc
Endovasc Surg. 2017;54(1):13-20.(DOI:  10.1016/j.
ejvs.2017.03.003)

Ahn S, Min JY, Kim HG, Mo H, Min SK, Min S, et al.
Outcomes after aortic aneurysm repair in patients
with history of cancer: a nationwide dataset analysis.
BMC Surg. 2020;20(1):85.(DOI: 10.1186/512893-020-
00754-3)

Pini R, Gallitto E, Faggioli G, Mascoli C, Vacirca
A, Fenelli C, et al. Predictors of perioperative and
late survival in octogenarians undergoing elective

endovascular abdominal aortic repair. J Vasc Surg.
2019;69(5):1405-11.(DOI: 10.1016/j.jvs.2018.07.059)

15.

16.

Rueda-Ochoa OL, van Bakel P, Hoeks SE, Verha-
gen H, Deckers J, Rizopoulos D, et al. Survival Af-
ter Uncomplicated EVAR in Octogenarians is Sim-
ilar to the General Population of Octogenarians
Without an Abdominal Aortic Aneurysm. Eur J Vasc
Endovasc Surg. 2020;59(5):740-7.(DOI:  10.1016/j.
ejvs.2020.01.026)

Greenhalgh RM, Brown LC, Powell JT, Thompson SG,
Epstein D. Endovascular repair of aortic aneurysm
in patients physically ineligible for open repair. The
New England journal of medicine. 2010,362(20):1872-
80.(DOI: 10.1056/NEJM0a0911056)

175





