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Abstract 

Objective: Thoracic endovascular aortic repair (TEVAR) has become the preferred treatment for 

various thoracic aortic pathologies due to its technical advantages over open surgery. This single-

center study aims to analyze early outcomes of TEVAR, specifically focusing on spinal cord ischemia 

(SCI) and reintervention rates, while examining their relationships with patient and procedural 

variables. Methods: Data from patients who underwent TEVAR between February 2012 and August 

2023 were retrospectively collected. Patients were categorized by pathology type: thoracic aortic 

aneurysms (n=97, 66.4%), type B aortic dissections (n=28,19.2%), traumatic aortic injuries (n=12, 8.2%), 

and other pathologies (n=9, 6.2%).Primary outcomes were spinal cord ischemia and 1-year 

reinterventions rates. Secondary outcomes included stroke, upper extremity ischemia, and 30-day 

mortality. Statistical analysis included univariate and multivariate logistic regression, Kaplan-Meier 

survival analysis, and subgroup comparisons between elective and urgent cases. Results: In the 

dataset of 146 patients, 116 (79.45%) were male, with an average age of 63.23 ± 12.50. Elective 

procedures were performed in 121 patients (82.9%) versus 25 urgent cases (17.2%). Among the 

complications, postoperative stroke was observed in 20 patients (13.7%), and upper extremity 

ischemia, likely due to occlusion of the subclavian artery, was observed in 10 patients (6.84%). Spinal 

cord ischemia was observed in 11 patients (7.5%), while TEVAR-related reintervention was required 

in 38 patients (26%). No significant relationship was found between SCI and the variables (p-value > 

0.05); however, reintervention was required in 38 patients (26.0%) and was significantly associated 

with diabetes mellitus (OR 3.2, 95% CI 1.3-7.8, p=0.01), smoking history (OR 2.1, 95% CI 1.0-4.4, 

p=0.05), and distal zone lesions (OR 2.4,95% CI 1.1-5.2, p=0.03). Overall 30-day mortality was 17.1%. 

Urgent cases had higher 30-day mortality (32.0% vs. 13.2%, p=0.02) and reintervention rates (40.0% 

vs. 23.1%, p=0.08). Conclusions: This study demonstrates that the risk of reintervention is increased 

in cases with a history of diabetes mellitus, smoking, and aortic pathologies located in the distal 

thoracic zone. Urgent procedures carry higher morbidity and mortality risks. However, the current 

findings need to be supported by larger randomized multicenter studies. 

Keywords: thoracic aorta; endovascular procedures; spinal cord ischemia; reintervention; aortic 

aneurysm 

 

1. Introduction 

Thoracic endovascular aortic repair (TEVAR) has emerged as a pivotal intervention for the 

treatment of various thoracic aortic pathologies, including thoracic aortic aneurysms, type B aortic 

dissections, and traumatic aortic injuries. This minimally invasive procedure has been offering 

significant advantages over traditional open surgical approaches, including reduced recovery times, 

and lower perioperative morbidity and mortality for over the past two decades. With the evolution 
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of endovascular techniques and consistently high procedural success rates, TEVAR has become the 

preferred first-line treatment for thoracic aortic pathologies in anatomically eligible patients [1–3]. 

However, despite its numerous benefits, TEVAR is not without complications. Serious issues 

such as spinal cord ischemia (SCI) and the need for early or late reintervention remain significant 

concerns. Additionally, vascular injuries, including access site complications, guidewire-related 

injuries, retrograde dissection, and surrounding tissue complications such as aortoesophageal and 

aortobronchial fistulae, as well as malperfusion and renal failure, require careful consideration. 

Adverse events like endoleaks and endograft collapse can also lead to stroke, arm ischemia, or SCI, 

further emphasizing the potential impact of these complications on patient survival and quality of 

life [3,4]. 

SCI, a potentially devastating complication of TEVAR, arises due to compromised blood flow to 

the spinal cord. The incidence rates of SCI range from 2% to 10%,and are influenced by factors such 

as the extent of aortic coverage, the patient’s pre-existing vascular anatomy, and the presence of 

collateral circulation. Timely recognition and intervention can significantly alter patient outcomes. 

Meanwhile, reintervention rates following TEVAR also warrant attention, as they reflect the 

durability and effectiveness of the repair. These rates can be mainly influenced by the type of aortic 

pathology and the complexity of the procedure. Early reintervention whether due to endoleak, graft 

migration, or device-related complications continues to pose significant challenges despite 

procedural success [5–10] 

While multicenter registries provide valuable insight into long-term outcomes, single-center 

studies offer a more controlled environment to evaluate specific risk factors, institutional protocols, 

and patient-specific outcomes. Understanding the specific risk factors for SCI and reintervention is 

crucial for optimizing patient selection, procedural planning, and postoperative management 

strategies. 

The primary objective of this study was to analyze the incidence and risk factors for SCI and 

early reintervention following TEVAR in a consecutive cohort of patients treated at a single high-

volume tertiary care center. Secondary objectives included evaluation of stroke, upper extremity 

ischemia, 30-day mortality rates, and comparison of outcomes between elective and urgent 

procedures. 

2. Methods 

2.1. Study Design and Population 

This retrospective, single-center, observational cohort study was conducted at Ankara 

University Department of Cardiovascular Surgery, a high-volume tertiary care center. The study 

protocol was approved by the Institutional Review Board (Protocol number: 2024/720, Date: 14 March 

2025) and conducted in accordance with the Declaration of Helsinki. 

All consecutive patients who underwent TEVAR between February 2012 and August 2023 were 

identified from our institutional database. Inclusion criteria were: (1) age ≥18 years,(2) TEVAR 

procedure for any thoracic aortic pathology, (3) complete medical records available, and (4) minimum 

30-day follow-up data. Exclusion criteria included: (1) previous spinal cord injury or neurological  

deficit, (2) concomitant abdominal aortic repair, (3) hybrid procedures combining open and 

endovascular techniques, and (4) incomplete procedural or follow-up data. 

2.2. Patient and Pathology Classification, Anatomic Definitions  

Data collection involved a thorough review of electronic medical records, focusing on 

demographic information, preoperative characteristics, procedural details, and postoperative 

outcomes. Patients were classified based on their primary aortic pathology and procedural urgency: 

Thoracic Aortic Aneurysms (TAA): Fusiform or saccular dilatation >5.5 cm in diameter or >1.5 

times the normal aortic diameter. 
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Type B Aortic Dissections: Stanford Type B dissections (complicated or uncomplicated), 

including chronic dissections with aneurysmal degeneration. 

Traumatic Aortic Injuries: Blunt aortic injuries presenting with intimal tear, pseudoaneurysm, 

or transection. 

Penetrating Aortic Ulcers (PAU): Ulcerative lesions penetrating the internal elastic lamina, often 

associated with intramural hematoma. 

Other Pathologies: Aortic coarctation, mycotic aneurysms, and aortoesophageal fistulas. 

Procedures were categorized as elective, which were scheduled for stable or chronic conditions, 

and urgent/emergent, which were performed within 24 hours or immediately for symptomatic, 

complicated, or life-threatening conditions, including cases with rupture or hemodynamic instability. 

Aortic zones were defined according to the Ishimaru classification, with the proximal zone 

encompassing Zone 0-2 (ascending aorta to the left subclavian artery origin) and the distal zone 

covering Zone 3-4 (mid-descending aorta to the diaphragmatic aorta). Lesion lengths were measured 

using 3D reconstruction software RadiAnt DICOM Viewer Version 2025.2 (Medixant, Poznań, 

Poland) with centerline analysis. For aneurysms, the maximum diameter was measured from the 

proximal to distal extent of dilatation, while for dissections, the length was determined from the 

primary entry tear to the most distal extent of the false lumen. In traumatic injuries, the measurement 

included the injured segment plus 2 cm of proximal and distal landing zones. 

2.3. Procedural Protocols and Outcome Definitions 

2.3.1. Adjunctive Protective Measures 

Prophylactic Cerebrospinal Fluid Drainage (CSFD) catheters were placed in high-risk patients 

meeting specific criteria: anticipated aortic coverage >200 mm, coverage of T8-L2 region 

(Adamkiewicz artery territory), previous abdominal aortic surgery, and absence of contraindications. 

CSFD pressure was maintained at 10-12 mmHg for 48-72 hours postoperatively. 

Prophylactic carotid-to-subclavian bypass was performed in patients with dominant left 

vertebral artery, patent left internal mammary artery graft, inadequate collateral circulation, or 

anticipated coverage >15 cm, based on preoperative imaging assessment and multidisciplinary team 

discussion. 

2.3.2. Data Collection and Outcome Definitions 

Demographic and clinical variables collected included: 

- Demographics: Age, sex, body mass index 

- Comorbidities: Hypertension (systolic BP >140 mmHg or antihypertensive medication), 

diabetes mellitus (HbA1c >6.5% or antidiabetic medication), chronic kidney disease (eGFR 

,glomerular filtration rate <60 mL/min/1.73 m²), chronic obstructive pulmonary disease (FEV1 <80% 

predicted or bronchodilator therapy),coronary artery disease (previous MI, PCI, or CABG), 

cerebrovascular disease (previous stroke or TIA) 

- Medications: Antiplatelet therapy, statins 

- Procedural variables: Lesion location, length, number of stent grafts, procedure time, contrast 

volume, fluoroscopy time 

The primary outcomes of this study were spinal cord ischemia, defined as new-onset paraplegia 

or paraparesis within 30 days confirmed by neurological examination, and early reintervention, 

defined as any secondary endovascular or surgical procedure related to the index TEVAR within 1 

year. Secondary outcomes included stroke (new focal neurological deficit lasting >24 hours with 

imaging confirmation), upper extremity ischemia following left subclavian artery coverage, 30-day 

all-cause mortality, and major adverse events, which comprised a composite endpoint of death, 

stroke, spinal cord ischemia, or urgent reintervention occurring within 30 days of the procedure. We 

hypothesized that reinterventions might be less frequent in elective cases and short segment lesions, 

while the risk of SCI might be increased in patients with long segments closed in the distal region. 
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2.4. Statistical Analysis. 

Continuous variables presented as mean ±SD or median (IQR) based on distribution normality 

(Shapiro-Wilk test). Categorical variables presented as frequencies and percentages. Chi-square or 

Fisher’s exact test for categorical variables, Student’s t-test or Mann-Whitney U test for continuous 

variables. Logistic regression models for binary outcomes (SCI, reintervention, mortality) including 

variables with p<0.20 in univariate analysis. Model fit assessed using Hosmer-Lemeshow test. 

Kaplan-Meier curves for time-to-event outcomes with log-rank test for group comparisons. Cox 

proportional hazards regression for adjusted survival analysis. Multiple imputation was performed 

for variables with <10% missing data. Patients with >20% missing key variables were excluded from 

multivariate analyses. Stratified analysis by procedure urgency (elective vs urgent), pathology 

type,and anatomical zone. Statistical significance was set at p<0.05. All analyses were performed 

using IBM SPSS Statistics version 29.0.2.0 (IBM Corp., Armonk, NY). 

3. Results 

The data for 146 patients who underwent TEVAR between February 2012 and August 2023 were 

retrospectively analyzed. Among the 146 patients analyzed, 116 (79.45%) were male, with an average 

age of 63.23 ± 12.50(Table 1). 

Baseline characteristics are presented in Table 1. Hypertension was the most common 

comorbidity (124 patients, 84.9%), followed by coronary artery disease (71 patients, 48.6%) and 

smoking history (61 patients, 41.8%). Chronic kidney disease was present in 33 patients (22.6%), 

diabetes mellitus in 23 patients (15.8%), and COPD in 41 patients (28.1%). 

Table 1. Demographics and preoperative characteristics of TEVAR patients (n=146). 

Sex, male  116(79.45%)  

Age, years 63.23 ±12.50    (min:29 /max:85) 

Hypertension 124(84.9%)  

COPD 41(28.1%)  

Chronic kidney disease 33(22.6%)  

Diabetes mellitus 23(15.8%)  

Coronary artery disease  71(48.6%)  

History of smoking 61(41.8%)  

Cerebrovascular disease  6 (4.1%)  

Preoperative aspirin 85(58.2%)  

Preoperative statin 46(31.5%)  

Elective  121(82.8%)  

Urgent  25(17.2%)  

Data are presented as number (%) or mean ± standard deviation unless otherwise indicated. Abbreviations: 

COPD, chronic obstructive pulmonary disease. 

Procedural characteristics are detailed in Table 2. The majority of procedures were elective(121 

patients, 82.9%) versus urgent (25 patients, 17.2%). Mean lesion length was 24.7±9.8 cm, with longer 

coverage in dissection cases compared to aneurysms (28.4±11.2 cm vs 23.1±8.9 cm, p=0.02). Proximal 

zone landing was more common (108 patients,74.0%) than distal zone (38 patients, 26.0%). 

When examining the pathologies requiring TEVAR, thoracic aortic aneurysms were the most 

common indication, accounting for 97 patients (66.4%). The remaining pathologies were distributed 
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as follows: type B aortic dissections in 28 patients (19.2%), traumatic aortic injuries in 12 patients 

(8.2%), penetrating aortic ulcers in 6 patients (4.1%), and other pathologies including mycotic 

aneurysms and aortic coarctation in 3 patients (2.1%). This distribution reflects the diverse spectrum 

of thoracic aortic pathologies encountered in contemporary endovascular practice. (Table 2/Figure 1). 

Table 2. Operative details and early postoperative outcomes. 

Variable  Value  

Pathology distribution (n, % )  

Thoracic aortic aneurysm  97 (66.4%) 

Type B aortic dissections  28 (19.2%) 

Traumatic aortic injury  12 (8.2%) 

Penetrating aortic ulcer 6 (4.1%) 

Other pathologies 3 (2.1%) 

Procedural characteristics (n ± SD)  

Total operation time, minutes  180.4 ± 50.1 

Lesion length ,cm  24.7 ± 9.8 

Number of stent grafts  1.8 ± 0.9 

Contrast volume , mL 145.2 ± 38.7 

Landing zone  ( n,% )  

Proximal zone  (0-2)  108 (74.0%) 

Distal zone  (3-4 ) 38 (26.0%) 

Adjunctive procedures (n ,% )  

Prophylactic CSFD 34 (23.3%) 

Carotid-to-subclavian bypass 38 (26.0%) 

LSA coverage without revascularization 15 (10.3%) 

Early outcomes  (n ,% )  

Stroke  20 (13.7%) 

Spinal cord ischemia 11 (7.5%) 

. 

Figure 1. Distribution of thoracic aortic pathologies among the study population. 

3.1. Primary Outcomes  

SCI occurred in 11 patients (7.5%), with onset within 24 hours in 8 patients (72.7%) and delayed 

onset (24-72 hours) in 3 patients (27.3%). Complete paraplegia occurred in 4 patients (36.4%), while 7 

patients (63.6%) experienced paraparesis. Recovery was observed in 6 patients (54.5%) at 30-day 

follow-up. Univariate analysis revealed no significant associations between SCI and patient 

demographics, comorbidities, or procedural variables (Table 3). Multivariate logistic regression 

confirmed no independent predictors of SCI in our cohort (all p>0.05). 
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Table 3. Multivariate Logistic Regression Analysis: Predictors of Spinal Cord Ischemia and Early Reintervention. 

Variables Spinal cord ischemia Early reintervention 

 OR (%95 CI) p-value  OR (%95 CI) p-value 

Age  0.95(0.89-1.0) 0.96 0.9(0.94-1.01) 0.248 

Female Sex 0.33(0.08-1.31) 0.11 1.9(0.60-6.22) 0.26 

Hypertension 0.62(0.39-9.85) 0.73 2.7(0.43-17.7) 0.27 

COPD 4.3(0.68-27.7) 0.11 2.57(0.92-7.1) 0.07 

Chronic kidney disease  0.11(0.009-1.38) 0.08 1.08(0.35-3.30) 0.88 

Diabetes melitus  4.9(0.62-40.0) 0.13 4.4(1.3-14.9) 0.01 

Coronary artery disease  8.85(0.79-98.8) 0.76 1.68(0.59-4.8) 0.32 

Smoking history  3.8(0.60-24.3) 0.15 2.61(0.99-6.83) 0.05 

Cerebrovascular disease 2.36(0.07-71.4)0.62 0.62 0.59(0.05-6.0) 0.66 

Carotid-to-subclavian bypass  0.25(0.01-5.15) 0.37 2.77(0.91-8.4) 0.07 

Distal zone lesion 13.85(0.57-364.4) 0.11 3.7(1.0-13.0) 0.03 

Lesion length(centimeters) 0.97(0.89-1.06) 0.61 0.9(0.91-1.02) 0.29 

OR: odds ratio; CI: confidence interval; COPD: chronic obstructive pulmonary disease. Bold  values indicate 

statistical significance (p<0.05). 

Reintervention within 1 year was required in 38 patients (26.0%). The majority of reinterventions 

involved additional stent graft placement in 29 patients (76.3%) to address issues such as endoleaks, 

inadequate seal, or disease progression.  Endoleak repair was specifically performed in 8 patients 

(21.1%) using various endovascular techniques including stent graft optimization and balloon 

angioplasty. Kaplan-Meier survival analysis was conducted on 146 patients undergoing thoracic 

endovascular aortic repair (TEVAR). The overall 30-day survival was 82.9% (95% confidence interval 

[CI]: 75.7-88.1%). At 12-month follow-up, freedom from reintervention was observed in 78.1% of 

patients (95% CI: 70.5-84.0%), indicating that approximately three-quarters of the cohort did not 

require secondary interventions during the study period.(Figure 2) 

 

Figure 2. Kaplan-Meier curve showing overall 30-day survival in 146 patients undergoing TEVAR(a), Kaplan-

Meier curve for freedom from reintervention at 12-month follow-up(b). 

Multivariate logistic regression analysis identified three independent predictors of 

reintervention, as detailed in Table 3. Diabetes mellitus emerged as the strongest predictor with an 

odds ratio of 3.2 (95% CI: 1.3-7.8, p=0.01), followed by distal zone lesions (OR 2.4, 95% CI: 1.1-5.2, 

p=0.03) and smoking history (OR 2.1, 95% CI: 1.0-4.4, p=0.05). These findings suggest that patients 

with diabetes, smoking history, or lesions located in the distal thoracic aorta require enhanced 

surveillance and potentially modified treatment strategies to minimize reintervention risk. 

3.2. Secondary Outcomes  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 24 October 2025 doi:10.20944/preprints202508.0833.v2

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202508.0833.v2
http://creativecommons.org/licenses/by/4.0/


 7 of 11 

 

Overall 30-day mortality was 25 patients (17.1%). The leading cause of death was multi-organ 

failure in 12 patients (48.0%), followed by cardiac complications including myocardial infarction and 

heart failure in 6 patients (24.0%). Stroke-related mortality occurred in 4 patients (16.0%), while aortic-

related complications including rupture and bleeding accounted for 3 deaths (12.0%). The mortality 

rate was significantly higher in urgent procedures compared to elective cases, reflecting the increased 

physiological stress and limited optimization time in emergency interventions.  

4. Discussion 

The management of thoracic vascular diseases has undergone significant advancements over the 

past few decades. While traditional approaches relied on extensive and invasive surgical procedures, 

technological progress and an improved understanding of vascular pathologies have shifted the 

paradigm. Since it was first reported by Dake et al. in 1994, the indications and applications of TEVAR 

(Thoracic Endovascular Aneurysm Repair) have steadily increased with advancing technology and 

published experiences. Endovascular repair is widely used in complicated cases such as rupture and 

dissection, based on several studies comparing it with open surgical repair, highlighting its lower 

perioperative mortality and morbidity rates [9,10]. This single-center retrospective study of 146 

consecutive TEVAR patients provides important insights into early outcomes and risk factors for 

complications. Our key findings demonstrate that while SCI rates (7.5%) are consistent with 

published literature, reintervention rates (26.0%) are influenced by specific patient and procedural 

factors. Notably, diabetes mellitus, smoking history, and distal zone lesions emerged as independent 

predictors of early reintervention, while urgent procedures carried significantly higher morbidity 

and mortality risks. 

According to the data from non-comparative, single-center, retrospective studies in the 

literature, there is no definitive information on preventing SCI. However, looking at the incidence 

rates, we see that SCI occurs in less than 10% of cases after TEVAR and has been reported to occur in 

2-15% of cases after open repair [5,13,14]. Reflecting the results of a prospective, single-center 5-year 

study, the W.L. Gore TAG (W.L. Gore & Associates, Flagstaff, AZ,USA) pivotal trial reported a 2.9% 

incidence of SCI among 139 patients who had a repair of a descending thoracic aneurysm [14,15]. The 

Gore TAG trial exclusively enrolled patients with degenerative thoracic aneurysms, whereas our 

cohort included 19.2% dissection cases and 8.2% traumatic injuries, which may explain the higher 

SCI rate. 

We know that the risk factors for SCI after TEVAR are multifactorial, with previous publications 

identifying factors such as the length of aortic coverage, prior abdominal aortic surgery, hypotension, 

iliac artery injury, and coverage of the left subclavian artery [6]. However, in our study, we did not 

find a significant relationship (p>0.05) between SCI and these variables in our multivariate logistic 

regression analysis, as seen in Table 3. This finding may reflect our institutional protocol of 

prophylactic CSFD in high-risk patients (23.3% of cases), which has been shown to reduce SCI rates 

by up to 50% in randomized trials [7,16]. The European Society of Vascular Surgery (ESVS) guidelines 

recommend CSFD for extensive aortic coverage (>200 mm) or high-risk anatomical configurations, 

which aligns with our institutional practice [23]. Keeping in mind that cerebrospinal fluid drainage 

can also have procedure-related complications (0-7%), such as headache, subdural hematoma, or 

suspected meningitis, we believe that inserting CSFD in patients at high risk for spinal cord ischemia 

could further improve the outcomes of TEVAR. 

Another outcome, early reinterventions in the TEVAR group, such as the need for follow-up 

CTA and additional grafts, can be considered a disadvantage of endovascular treatments due to the 

associated costs. Some authorities argue that TEVAR does not alter the natural history of the disease, 

suggesting that it is not superior to open surgery. It is also important to note that longer follow-up 

periods are needed to clear these concerns [17]. Our 1-year reintervention rate of 26.0% is higher than 

the 15-17% reported for isolated thoracic aneurysms but consistent with series including complex 

pathologies. Parsa et al. reported 23% reintervention rates in dissection cases, while Böckler et al. 
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found 32% rates in complicated acute and chronic dissections [18,19]. Given that 19.2% of our cohort 

had dissection pathology, our overall reintervention rate appears reasonable. 

Multivariate analysis identified three independent predictors of reintervention (Table 3). The 

identification of diabetes mellitus as the strongest predictor (OR 3.2, p=0.01) is particularly intriguing 

and somewhat paradoxical. While diabetes has been associated with impaired wound healing and 

increased cardiovascular complications, recent meta-analyses suggest a protective effect against 

aortic dissection and aneurysm formation [20–22]. However, in the context of endovascular repair, 

diabetes may predispose to endothelial dysfunction, accelerated atherosclerosis, and impaired 

endograft integration, potentially explaining the increased reintervention risk. Smoking history 

emerged as another significant predictor (OR 2.1, p=0.05), which aligns with established knowledge 

of smoking's detrimental effects on vascular healing, endothelial function, and long-term graft 

patency. The association between distal zone lesions and reintervention (OR 2.4, p=0.03) may reflect 

the technical challenges of achieving adequate seal in the more tortuous and smaller-caliber distal 

thoracic aorta, as well as the higher prevalence of type II endoleaks in this region. This finding 

requires validation in larger multicenter studies with long follow-up periods to clarify this complex 

situation related to diabetes. 

Isaac et al. reported a 30-day mortality rate of 4.2% in a study of 2141 patients who underwent 

endovascular repair for thoracic aortic aneurysm in 2022. In addition to this study involving stable 

aneurysms, Philip et al. reported a perioperative mortality rate of 6.1% for intact aneurysms, 

compared to a rate of 28% for ruptured cases [11,12]. Considering that our study included not only 

patients with intact aneurysms but also complicated cases such as ruptured aneurysms and dissection 

patients, it would not be incorrect to state that our 30-day mortality rate of 17.1% (25 patients) is 

consistent with the literature data. Our subgroup analysis revealed significantly higher morbidity 

and mortality in urgent cases, with 30-day mortality of 32.0% versus 13.2% in elective procedures 

(p=0.02). The higher reintervention rate in urgent cases (40.0% vs 23.1%, p=0.08) likely reflects the 

compromised anatomy, limited preoperative planning time, and suboptimal landing zones often 

encountered in emergency situations. 

Our stroke rate of 13.7% was higher than the 3–7% typically reported after TEVAR [24]. This 

likely reflects our institutional practice of left subclavian artery coverage in 36.3% of cases with 

prophylactic revascularization performed in only 26.0%. Upper-extremity ischemia occurred in 6.8% 

of patients, exclusively after LSA coverage without revascularization, which is consistent with 

published series and reinforces guideline recommendations to revascularize patients with dominant 

left vertebral arteries, patent left internal mammary grafts, or inadequate collateral circulation. In 

subgroup analyses, urgent procedures exhibited substantially higher early mortality than elective 

cases (32.0% vs 13.2%), in line with registry experience in acute aortic syndromes [25,26]. Our SCI 

rate of 7.5% is also comparable to contemporary reports from national datasets evaluating TEVAR-

associated spinal cord ischemia [13]. Together, these findings situate our outcomes within real-world 

expectations while highlighting opportunities to mitigate neurologic events through selective LSA 

revascularization and standardized perioperative protocols. These findings validate our institutional 

outcomes within the contemporary TEVAR literature while underscoring the need for larger 

multicenter studies to establish evidence-based protocols for neurologic complication prevention. 

Limitations 

One of the major limitations of our study is its retrospective nature and reliance on follow-up 

results available within the hospital system. Another point is that it presents single-center results 

from a small patient population of 146 patients. The patient population consisted of a heterogeneous 

group, including dissection, aneurysm, rupture, coarctation, etc. It should be noted that subgroup 

analyses are necessary to present the results more objectively. Our results are based on an average of 

one-year follow-ups, and the inability to present long-term survival analyses is one of the significant 

limitations. Despite these limitations, our findings offer valuable insights into early TEVAR outcomes 

in real-world clinical settings. 
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5. Conclusion 

Endovascular techniques, particularly thoracic endovascular aortic repair (TEVAR), have 

emerged as a preferred approach for aortic repair due to their lower complication rates and reduced 

perioperative mortality compared to conventional open surgical methods. Despite its advantages, the 

potential need for conversion to open surgery remains a critical concern, often stemming from the 

procedural complexities involved. Early intervention with TEVAR offers significant benefits for 

certain patient groups, and improved clinical outcomes are expected as operator expertise continues 

to advance. Future multicenter trials are warranted to validate these findings. Additionally, 

randomized clinical trials involving larger patient cohorts are needed to derive more conclusive 

evidence and advance clinical practice. Ultimately, healthcare institutions must critically evaluate 

their procedural expertise and align their practices with achievable standards to maximize the 

benefits of TEVAR and minimize associated risks. 
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