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Abstract: Background: To analyze long-term outcomes in patients undergoing thoracic
endovascular aortic repair (TEVAR). Methods: All consecutive 97 patients undergoing TEVAR
between September 2014 and September 2022 were included in the study. Primary outcome was
long-term incidence of overall death and major adverse cardiovascular and cerebrovascular events
(MACCE). Results: Mean age was 70.4 years, and 22 (23.2%) had cerebrovascular disease (CBVD).
A total of 49 (51.6%) of patients had prior cardiac surgery intervention and 8 (8.5%) had prior aortic
valve replacement. Twenty-eight patients (28.8%) presented with aortic dissection, 60 (61.8%) had
aortic aneurysm, 4 (4.1%) had intramural hematoma, and 5 (5.1%) had other presentations. An
emergent procedure was performed in 6 (6.2%) patients, an urgent procedure in 37 (38.1%) patients
and 54 (55.7%) patients had an elective procedure. Intraoperatively, 78.3% had percutaneous
TEVAR, 5.1% had ministernotomy TEVAR, while 10.3% had concomitant full sternotomy TEVAR
repair. Hospital mortality was 7 patients (7.2%). At 8-years follow-up, 76% were alive, 25.8% had
MACCE, 21.6% were diagnosed with endoleaks (13 patients type II and 2 patients type 1) while
10.3% underwent repeat intervention. Conclusions: This single center experience in patients
undergoing TEVAR evidenced good short and long-term survival and MACCE. Nonetheless,
almost half of the patients underwent an urgent/emergent procedure, clinical results were
favourable for TEVAR.

Keywords: TEVAR; long-term outcome; MACCE

1. Introduction

Thoracic endovascular aortic repair (TEVAR) has gained popularity among cardiac surgeons
and numbers of procedures worldwide have shown an upward trend [1,2]. Several series have
reported encouraging results with TEVAR [3-7]. In addition, multicenter studies reported good long-
term outcomes in patients undergoing TEVAR versus thoracoabdominal cardiovascular surgery [8,9].
However, long-term outcome complications, including aortic rupture and endoleaks, have an overall
negative impact on long-term survival and repeat intervention [10]. Encouraging results of TEVAR
have prompted many surgeons to use stent-grafts in more challenging anatomical regions, therefore
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using a hybrid approach and increasing the risk of procedural failure. In this context, periprocedural
risk predictors that impact long-term prognosis after TEVAR remain hindered. In addition, long-term
outcomes from TEVAR have prompted ambiguous outcomes in patients with aortic disease.
Therefore, we aimed to analyze our single center experience in patients undergoing TEVAR. In
addition, we aimed to find and analyze periprocedural risk predictors that impact long-term
prognosis after TEVAR.

2. Materials and Methods

2.1. Patient’s Identification and Inclusion Criteria

We identified all consecutive patients who underwent TEVAR between September 2014 and
September 2022 at Lankenau Heart Institute (Lankenau Medical Center, PA, USA). The study
protocol was approved by the Main Line Health Hospitals Institutional Review Board (IRB
45CFR164.512). Inclusion criteria was all patients who underwent TEVAR. All patients baseline
demographics and pre-operative characteristics were described in the analysis.

Patients were identified via operation codes in a digital operation registry, as well as from a
centralized cardiac surgery database for all TEVAR operations. Clinical data was derived from
medical records that were populated prospectively. Underlying in-hospital outcomes were recorded
from the charts and death certificate made out by the responsible physician.

2.2. Patients’ follow-up

Follow-up was done at our outpatient’s clinic and from the hospital registry. During the study
period, four surgeons performed TEVAR procedures in our institution. All patients had at least one
follow-up time point available. In case the patient did not show up at a follow-up visit, we called the
referring cardiologist to acquire the information for this study.

2.3. Clinical Assessment of the Patients

Pre-operative assessment included evaluation of patient’s risk factors, imaging, and sizing (CT-
scan calibrated aortography) of the aorta and iliac arteries, and a consensual final decision was taken
following a multidisciplinary active heart staff meeting involving a cardiac and a vascular surgeon,
an anaesthetist, a cardiologist, a radiologist, and a respiratory physician.

2.4. Primary and Secondary Objectives and Definitions

Primary outcome was analysis of all-cause death and MACCE in patients undergoing TEVAR.
Secondary goals were non-fatal stroke, non-fatal myocardial infarction (MI), reintervention and
presence of endoleaks as discrete events on the composite. Other clinical definitions are included in
Supplemental Document S1.

2.5. Interventional Procedure

For pathologies involving the aortic arch, successful stent-graft placement required supra-aortic
vessel (SAV) debranching before stent graft deployment, to achieve a suitable proximal landing zone.
In case of staged procedure, 1 week interval was kept between debranching and TEVAR procedures.
Prophylactic use of cerebrospinal fluid drainage to prevent spinal cord ischemia was used. In cases
where over-stenting of the origin of the left subclavian artery was necessary, revascularization was
performed in elective cases and in emergent patients without unstable hemodynamic status at the
time of treatment. In a few cases, over-stenting of the celiac aorta was deemed necessary. Visceral
debranching was performed via a prosthetic bypass from the aorta or iliac artery to the celiac trunk,
superior mesenteric artery, and/or renal arteries. After achieving suitable landing zones, endograft
deployment was performed. After deployment, stent-graft modeling with a low-pressure balloon
was performed, except in dissection cases. Outcome criteria were defined according to the Reporting
Standards for Thoracic Endovascular Aortic Repair [11]. Technical success required successful
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introduction and successful deployment of the device in absence of surgical conversion to open
repair, death within 24 hours, type I or Il endoleaks as evidenced by procedural angiography, or graft
obstruction. Follow-up included clinical examination and computed tomography scans during
hospital stay, and at 1 month, 6 months, and yearly after the procedure.

2.6. Covariates included in the study

Covariate included in the study were age, gender, race, STS-PROM risk score, body mass index
(BMLI), obesity, creatinine level, comorbidities such as preoperative dialysis, smoking, hypertension,
dyslipidemia, cerebrovascular disease (CBVD), peripheral vascular disease (PVD), liver disease,
diabetes, mediastinal radiation, prior percutaneous coronary intervention (PCI), prior CABG, prior
MI, prior valve surgery, atrial fibrillation (Afib), ejection fraction (EF).

2.7. Statistical Analysis

Creatinine clearance was calculated according to the Cockcroft-Gault equation. Estimated
weights were incorporated into Cox-proportional hazards regression models for primary and
secondary end points. To illustrate the effect of TEVAR intervention on long-term survival, Kaplan-
Meier cumulative survival curves were constructed and compared by the log-rank test. A sensitivity
analysis was done in a series of covariate adjusted. Pre-operative variables were incorporated into a
Cox-proportional hazards regression model to find predictors impacting all-cause death, cardiac
death, MACCE (all-cause death, stroke, MI, repeat intervention), stroke, MI, repeat intervention, and
incidence of endoleak.

All analyses were performed in Stata 17.0 (StataCorp, LLC. College Station, TX). 95% confidence
intervals and p-values are reported with a p-value < 0.05 considered significant.

3. Results

3.1. Pre-operative Characteristics

A total of 97 consecutive endografts were deployed (Table 1). Patients’ characteristics included a
mean age of 70.4 years. 50.5% were females, 23.2% had cerebrovascular disease (CBVD), 27.1% had
chronic obstructive pulmonary disease (COPD), mean EF was 61%, 62.9% had aortic aneurysm, 27.8%
had aortic dissection, 51.6% had previous cardiac surgery, 25.8% had non-surgical aortic valve disease,
and 69.5% had mild/moderate mitral valve regurgitation. Twenty-eight patients (28.8%) presented with
aortic dissection, 60 patients (61.8%) had aortic aneurysm, 4 (4.1%) had intramural hematoma, and 5 (5.1%)
had other presentations. An emergent procedure was performed in 6 (6.2%) patients, an urgent procedure
in 37 (38.1%) patients and 54 (55.7%) patients had an elective procedure (Table 2).

Table 1. Pre-operative Patients Characteristics. EF —ejection fraction; BMI—body mass index; INR—
international rationalized ration; COPD —chronic obstructive pulmonary disease; PVD—peripheral
vascular disease; PCI—percutaneous coronary disease; CABG—coronary artery bypass grafting;
AICD —automatic implantable cardioverter defibrillator; MI—myocardial infarction; TIA —transient
ischemic attack.

Pre-operative Patients Characteristics Patients n =97
Male n (%) 48 (49.5%)
Female n (%) 49 (50.5%)
White n (%) 57 (59.4%)
Non-White n (%) 39 (40.6%)
Age Years (Mean/SD) 70.4 (13.5)
BMI kg/m? (Mean/SD) 28.6 (5.5)
Obese 225 kg/m? n (%) 30 (30.9%)
EF (Mean/SD) 61.1 (9.9)

EF<50% n (%) 8 (8.2%)
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Creatinine level (Median/IQR) 1.1 (0.9-1.3)
Creatinine Clearance (Mean/SD) 71.6 (34.2)
Creatinine Clearance <60 (Yes) n (%) 36 (37.1%)
INR (Median/IQR) 1.1 (1-1.2)
Hemoglobin level (Median/IQR) 11.7 (10.1-12.9)
Dialysis n (%) 4 (4.2%)
Diabetes n (%) 17 (17.1%)
Smoking n (%) 65 (67.7%)
COPD n (%) 26 (27.1%)
Hypertension n (%) 84 (87.5%)
Dyslipidemia n (%) 24 (24.7%)
Pneumonia n (%) 4 (4.3%)
Cerebrovascular Disease n (%) 22 (23.2%)
PVD n (%) 39 (40.6%)
Endocarditis n (%) 1(1.0%)
Immunocompromise n (%) 5 (5.2%)
Home O2 therapy n (%) 4 (4.2%)
Cancer (within 5 years) n (%) 8 (8.6%)
Aortic Aneurysm n (%) 61 (62.9%)
Aortic Dissection n (%) 27 (27.8%)
Aortic Other n (%) 7 (7.22%)
Previous Mediastinal Radiation n (%) 2 (2.1%)
Prior PCI n (%) 11 (11.3%)
Syncope n (%) 3 (3.1%)
Previous Cardiac Surgery n (%) 49 (51.6%)
Prior CABG n (%) 7 (7.2%)
Prior Valve Surgery n (%) 18 (18.6%)
Prior Aortic Valve replacement n (%) 8 (8.5%)
Prior Aortic Valve repair n (%) 12 (12.8%)
Prior AICD Implantation n (%) 3(3.2%)
Preoperative Arrhythmia n (%) 18 (18.6%)
Atrial Fibrillation n (%) 12 (12.8%)
Paced Rhythm n (%) 4 (4.3%)
MI n (%) 11 (11.6%)
TIA n (%) 9 (9.3%)
Cardiogenic Shock n (%) 2 (2.1%)
Heart Failure n (%) 21 (21.9%)
Coronary Artery Disease n (%) 22 (22.7%)
Internal Mammary Artery use n (%) 4 (4.3%)
Aortic Valve Disease n (%) 25 (25.8%)
Aortic Valve Regurgitation n (%) 35 (36.1%)
Aortic Valve Stenosis n (%) 6 (6.2%)
Mitral Valve Stenosis n (%) 3 (3.1%)
Mitral Valve Regurgitation n (%) 66 (69.5%)
Tricuspid Valve Regurgitation n (%) 76 (80.0%)
Aortic Aneurysm Etiology n (%) 60 (61.8%)
Aortic Dissection Etiology n (%) 28 (28.8%)
Intramural Hematoma Etiology n (%) 4 (4.1%)

Other Etiology n (%) 5 (5.1%)
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Table 2. Intra-operative characteristics and post-operative outcomes. RBC —red blood cells; CPB—
cardiopulmonary bypass; FFP—fresh frozen plasma; ICU —intensive care unit; LOS-length of stay.

Variables

Patients n =97

Intra-operative

Time in OR (Hours) Mean/SD 4.3 (2.8)
Blood Products Used n (%) 16 (16.5%)
RBC Units n (%) 16 (16.5%)
Cryoprecipitate Units n (%) 6 (6.2%)
Platelet Units n (%) 8 (8.3%)
FEP Units n (%) 6 (6.2%)
Cross Clamp Time (Median/IQR) 87 (76-145)
CBP utilization n (%) 8 (8.2%)
CBP time (Median/IQR) 172 (119-178)
Extubated in OR n (%) 70 (72.2%)
Elective n (%) 54 (55.7%)
Emergent n (%) 6 (6.2%)
Urgent n (%) 37 (38.1%)
Percutaneous n (%) 76 (78.3%)
Partial Sternotomy n (%) 5 (5.1%)
Combined Procedure 10 (10.3%)
Other 6 (6.2%)

Post-operative

Total ICU (Hours) (Median/IQR)

56.2 (28.3-114.5)

Total LOS (Days) (Median/IQR) 6 (4-10)
Blood Products Used n (%) 31 (32.0%)
RBC Units n (%) 28 (29.2%)
Cryoprecipitate Units n (%) 2 (2.1%)
Platelet Units n (%) 7 (7.2%)
FEP Units n (%) 5 (5.2%)
Creatine level (Median/IQR) 1.1 (0.9-1.7)
Creatinine Clearance (mean/SD) 63.1 (32.8)
Creatinine Clearance < 60 ml/min n (%) 46 (47.4%)
Reoperation for Bleeding n (%) 3 (3.1%)
Prolonged Ventilation >24 hours n (%) 18 (18.6%)
Superficial Infection n (%) 2 (2.1%)
Deep Sternal Infection n (%) 3 (3.1%)
Cerebrovascular Accident n (%) 3 (3.1%)
TIA n (%) 0 (0.0%)
Cardiac Arrest n (%) 4 (4.12%)
Renal Failure n (%) 9 (9.3%)
Dialysis n (%) 6 (6.2%)
New Atrial Fibrillation n (%) 12 (12.4%)
ICU Readmission n (%) 4 (4.1%)
Operative Mortality n (%) 6 (6.2%)
In-hospital Mortality n (%) 7 (7.2%)
Readmission n (%) 59 (60.8%)

Cardiac Readmission n (%)

26 (26.8%)
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3.2. Intra-operative and post-operative characteristics

Intraoperatively, mean time in the operating room (OR) was 4.3 hours, 16.5% had blood products
use, 72.2% of patients were extubated in the OR (Table 2). In addition, 78.3% of patients had
percutaneous TEVAR procedure, 5.1% had partial sternotomy and 10.3% had combined procedures
including zone II debranching. There was no intraprocedural death. Postoperatively, mean intensive
care unit (ICU) stay was 56.2 hours, mean hospital length of stay (LOS) was 6 days, 32% of patients
had blood products use. Mean creatinine level was 1.1 umol/L, mean creatinine clearance was 71.6,
while 18.6% of patients needed prolonged ventilation (>24 hours). In-hospital complications included
7 cases (7.2%) of hospital mortality of whom 4 (4.12%) were due to cardiac arrest and 3 (3.1%) to
cerebrovascular events, while there were no transient ischemic attack (TIA) events.

3.3. Patients Follow-up

At 8-year follow-up, overall survival was 76.3%. Incidence of MACCE was 25.8%, and 21.6% of
patients had endoleaks (13 patients type II and 2 patients type 1) (Table 3, Figures 1 and 2). Overall
hospital readmission incidence was 60.8% while cardiac readmission was 26.8%. A time-sensitivity
analysis showed that all-cause mortality, cardiac death, MACCE, stroke, MI, repeat intervention, and
endoleaks incidence tend to increase at 1-, 2-, and 5-years follow-up (Table 4).

Table 3. Long-term Outcomes. MI—myocardial infarction.

Follow-up Outcomes Patients n =97
Survival (all cause)
Yes n (%) 74 (76.3%)
No n (%) 23 (23.7%)
MACCE n (%) 25 (25.8%)
Stroke n (%) 6 (6.2%)
MI n (%) 4 (4.1%)
Reoperation n (%) 10 (10.3%)
Cardiac Death n (%) 7 (7.2%)
Presence of endoleak n (%) 21 (21.6%)

Kaplan—Meier survival estimate Kaplan—Meier MACCE estimate - Kaplan—Meier Cardiac Death estimate
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Figure 1. Kaplan-Meier Survival Curves. (A)—Survival; (B)—MACCE; (C)—Stroke; (D)—MI; (E)—
Stroke; (F)—Endoleaks.
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Figure 2. Kaplan-Meier Survival Curve. A-Repeat Intervention.

Table 4. Time-sensitivity analysis of follow-up outcomes. MI- myocardial infarction.

Variables Patients n =97
All-Cause Mortality
1 year 15 (15.5%)
2 years 17 (17.5%)
5 years 23 (23.7%)
MACCE

1 year 15 (15.5%)
2 years 18 (18.6%)
5 years 24 (24.7%)
Stroke

1 year 2 (2.1%)
2 years 3 (3.1%)
5 years 6 (6.2%)

MI
1 year 2 (2.1%)
2 years 3 (3.1%)
5 years 4 (4.1%)
Reoperation
1 year 6 (6.2%)
2 years 7 (7.2%)
5 years 8 (8.2%)
Cardiac Death
1 year 7 (7.2%)
2 years 7 (7.2%)
5 years 7 (7.2%)
All-type Endoleak

1 year 15 (15.5%)
2 years 17 (17.5%)
5 years 19 (19.6%)

3.4. Emergent TEVAR procedure

Emergent TEVAR procedures (6 patients) had 1 (16.6%) in-hospital death, 1 (16.6%) CVA, 2 (33.3%)
renal failures, and 2 (33.3%) 30-day cardiac readmissions (Supplemental Table S1). At 8-year follow-up,
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4 (80%) of patients were alive, 2 (40%) had MACCE and 2 (40%) new endoleak not requiring
reintervention (Supplemental Table S2). There were no reoperations, MI, or cardiac deaths events.

3.5. Urgent TEVAR procedure

Post-operative results of 37 (38.1%) patients included 5 (13.5%) in-hospital deaths, 1 (2.7%) (three
due to cardiac arrests), 1 (2.7%) CVA episode, 1 (2.7%) deep sternal wound infection, and 4 (10.8%)
renal failures of whom 3 (8.1%) requiring dialysis. Cardiac readmission rate was 29.7% (11 patients)
(Supplemental Table S3). At 8-years follow-up, 28 (87.5%) of patients were alive, 13 (40%) had
MACCE, 3 (9.3%) had a stroke episode, 2 (6.2%) experienced MI, and 4 (12.5%) had a cardiac related
death. Repeat intervention occurred in 6 patients (18.7%) (Supplemental Table S4).

3.6. Aortic Dissection Presentation

Twenty-eight patients presented with an aortic dissection and underwent TEVAR procedure.
Post-operatively, there were 2 (7.1%) CVA events, 2 (7.1%) in-hospital deaths, 1 (3.6%) ICU
readmission, and 6 (21.4%) renal failures of whom 3 (10.7%) requiring dialysis. Hospital cardiac
readmission rate was 25% (7 patients) (Supplemental Table S5). At 8-year follow-up, 21 (80.7%) of
patients were alive, 5 (19.3%) experienced a MACCE episode, 1 (3.8%) had cardiac death, and 4
(15.4%) patients were diagnosed with a new endoleak of whom 1 (3.8%) had reoperation
(Supplemental Table S6).

3.7. Aortic Aneurysm Presentation

Sixty patients presented with an aortic aneurysm and underwent TEVAR procedure.
Postoperatively, there were 5 (8.3%) hospital deaths, 3 (5%) had renal failure of whom 2 (3.3%)
necessitated dialysis. In addition, 4 (6.7%) had a cardiac arrest episode, 8 (13.3%) necessitated a
prolonged ventilation period (>24 hours), and 9 (15%) had a new episode of post-operative atrial
fibrillation (Supplemental Table S7). At 8-years follow-up, 45 (81.8%) patients were alive, 12 (21.8%)
experienced a MACCE, 5 (9.1%) had a stroke episode, 7 (12.7%) had reoperation and 1 (1.8%) had a
cardiac death (Supplemental Table S8).

3.8. Cox-regression analysis for analyses of periprocedural risk predictors that impact long-term prognosis

The Cox-regression analysis evidenced that risk predictors that impacted all-cause mortality
included the presence of aortic valve regurgitation (HR 4.01 [1.56, 10.3], p = 0.004), COPD (HR 9.42
[3.47, 25.6], p < 0.001), presence of aortic valve stenosis (AVS) (HR 4.32 [1.27, 14.72], p = 0.019), and
CBVD (HR 2.88 [1.09, 7.57], p = 0.032) (Table 5). Risk predictors that impact cardiac death are AVS
(HR 7.95[1.15,54.89], p=0.035) and COPD (HR 7.29 [1.37, 38.78], p = 0.02). Risk predictors that impact
MACCE are AVS (HR 6.20 [1.98, 19.49], p=0.002), COPD (HR 3.27 [1.41, 7.57], p = 0.006), and CBVD
(HR 2.73 [1.13, 6.62], p = 0.026). Risk predictors that impact MI are syncope (HR 38.57 [4.22, 352.11],
p=0.001) and cardiogenic shock (HR 22.42 [1.78, 282.64], p = 0.016). Risk predictor that impacts repeat
intervention is prior mediastinal radiation (HR 8.88 [1.76, 44.7], p = 0.008). Risk predictor that impacts
the presence of endoleaks is aortic valve disease (HR 3.29 [1.39, 7.79], p = 0.007).

Table 5. Risk factors impacting long-term prognosis. COPD-chronic obstructive pulmonary disease;
CBVD-cerebrovascular disease; MI-myocardial infarction; EF- ejection fraction.

All-Cause Mortality HR (95% CI) p-value
Aortic valve regurgitation 4.01 (1.56, 10.3) 0.004
COPD 9.42 (3.47, 25.6) <0.001
Aortic valve stenosis 4.32 (1.27,14.72) 0.019
CBVD 2.88 (1.09, 7.57) 0.032

Cardiac Death HR (95% CI) p-value

Aortic valve stenosis 7.95 (1.15, 54.89) 0.035
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COPD 7.29 (1.37, 38.78) 0.02
MACCE HR (95% CI) p-value
Aortic valve stenosis 6.20 (1.98, 19.49) 0.002
COPD 3.27 (1.41,7.57) 0.006
CBVD 2.73 (1.13, 6.62) 0.026
STROKE HR (95% CI) p-value
EF 0.95 (0.91, 0.99) 0.043
MI HR (95% CI) p-value
Syncope 38.57 (4.22, 352.11) 0.001
Cardiogenic Shock 22.42 (1.78, 282.64) 0.016
Reoperation HR (95% CI) p-value
Prior Mediastinal Radiation 8.88 (1.76, 44.7) 0.008
Endoleak Leak HR (95% CI) p-value
Aortic valve disease 3.29 (1.39, 7.79) 0.007

4. Discussion

The main findings of the study are: (1) at follow-up, overall survival was 76.3% while incidence
of MACCE was 25.8%; (2) a total of 21.6% of patients had endoleaks (13 patients type Il and 2 patients
type I); (3) periprocedural risk predictors impacting long-term all-cause death included COPD, aortic
valve disease, and CBVD; (4) the risk of all-cause death and other long-term complications
progressively increases at 1-, 2-, and 5-years follow-up.

This 8-year follow-up analysis provided several novel insights in the fragile TEVAR population.
Firstly, overall death and MACCE in patients undergoing TEVAR is high and remains high at 1-, 2-,
and 5-years follow-up. Secondly, new risk predictors, including COPD and aortic valve disease,
appears associated with long-term prognosis after TEVAR.

4.1. All-cause mortality

In our experience of patients undergoing TEVAR, post-operative incidence of all-cause mortality
shows that nonetheless being minimally invasive, TEVAR remain a major procedure a bearing
significant all-cause mortality. In this context, mortality is influenced by patient selection, as almost
54% of patients present as emergent procedures according to the American Society of
Anesthesiologists [11]. In our study, incidence of urgent procedures was 38% and that of emergent
procedures was 6%, which can partially explain the high mortality observed. However, given the
small numbers of patients included in our study its definitive conclusions cannot be asserted.

4.2. Neurological Outcomes

Neurologic morbidity in our study is similar to previously reported outcomes [12]. CBVD
occurred during the perioperative period for 3% of patients. Literature showed similar results (2.0%
to 9.3%) [12-22]. Moreover, international medical literature shows an overall incidence of TIA
between 11.5-13% on the long-term follow-up. These results are similar to our single center TEVAR
experience with an overall incidence of 12/97 (12%) [22].

4.3. Predictors Impacting Long-term Prognosis

Predictors of long-term prognosis in patients undergoing TEVAR included COPD and aortic
valve disease. In this context, we hypothesize that pre-operative medical optimization of COPD
patients undergoing TEVAR procedure may improve long-term prognosis. A recent single center
retrospective study showed similar incidence of stroke and COPD and diabetes were shown to be
risk predictors for stroke [22,23]. Interestingly, the study reported that left subclavian procedural
access is a risk predictor for stroke. Unfortunately, this variable was absent in our analysis as we
performed the procedure only through femoral access.

d0i:10.20944/preprints202308.1197.v1
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4.4. Incidence of Endoleaks

The incidence of endoleaks at follow-up after TEVAR remains a major hurdle often requiring
repeats intervention [24]. A recent single center German study reported an incidence of type II
endoleak of 8.7% while indications for repeat intervention were diameter expansion and extensive
leakage [25]. Our study found a higher incidence (6.5%) of endoleak type Il at follow-up. The presence
of aortic valve disease was found to increase the incidence of endoleaks at follow-up. Other studies
reported that stent-graft diameter >40 mm and excessively oversized (>14%) stent-grafts increase the
probability of observing endoleaks at follow-up [26-30].

Given the apparent adequacy of our study analysis (with minimal standardized mean
differences) based on elements available in claims data, it is likely that patients undergoing TEVAR
may benefit from these outcomes.

This retrospective study was subject to all limitations inherent to a non-randomized study,
including potential selection bias regarding which patients underwent TEVAR procedure. In
addition, the study includes a large timeframe (2014-2022) and many advanced techniques and
changes in medical treatments have occurred in this period. Another limitation is the single-center
data therefore, our analysis requires further validation from multicenter studies.

5. Conclusions

Patients undergoing TEVAR have a survival rate of almost 80% at 8-year follow-up. Nonetheless
almost half of the patients underwent an urgent/emergent procedure, clinical results were favourable
for TEVAR.
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