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Abstract

Aim: Although short- and medium-term efficacy and safety of endovascular interventions in thoracic aortic pathologies have been proven, their
long-term results and effects on survival are still controversial. The main purpose of this study is to investigate the effects of pathology type,
emergency and elective intervention, and accompanying diseases on long-term survival and development of complications in long-term follow-up.
Material and Methods: A total of 142 patients who underwent Thoracic Endovascular Aortic Repair (TEVAR) between July 2010 and December
2024 were included. Retrospective analysis was performed. Patients were divided into groups as emergency and elective and also according to
pathology type and analyses were performed. Primary outcome was determined as thoracic aortic pathology types and 5 and 14-year survival in
emergency and elective patients, and secondary outcomes were determined as the effects of factors such as age, gender, and additional diseases on
the development of complications and survival. Statistical significance was determined as p value <0.05.

Results: A total of 156 stents were implanted in 142 patients in the study. While 58 (40.84%) of the patients were in the emergency group, 84
(59.15%) were evaluated in the elective group. While the 5 and 14-year survival rates of elective cases were found to be significantly higher than
those of emergency cases (p=0.037, p=0.046), the average survival time of aneurysm cases was found to be significantly higher than those of
other groups in the analysis performed according to pathology types (p=0.023). No significant relationship was found between gender and the
development of endoleaks and complications (p<0.001). It was observed that the presence of diabetes increased the risk of complications by 16.2
times (OR=16.257, C1=2.709-97.575, p<0.01), and the presence of PAH increased the risk by 10.1 times (OR=10.187, CI=1.373-75.578, p=0.02).

Conclusion: TEVAR continues to be an effective and safe treatment for both emergency and elective thoracic aortic pathologies. Close monitoring
is required due to the long survival expectation and the risk of re-intervention. We recommend TEVAR as the first choice for the treatment of all
thoracic aortic pathologies.
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INTRODUCTION cause serious mortality and morbidity today and are the riskiest
pathologies for vascular surgeons. Open surgery for these
pathologies is associated with a high mortality rate of around 20%,
and the rate of developing complications such as paraplegia and
renal failure in survivors is as high as 15% [3].

Since the use of thoracic endovascular aortic repair (TEVAR)
for the treatment of thoracic aortic aneurysms, this method
has become the preferred method for the treatment of different
thoracic aortic pathologies [1]. In the last two decades, there
has been a significant shift towards TEVAR treatment due to its TEVAR has much lower morbidity and mortality rates compared
superior short-term results [2]. Thoracic aortic aneurysms, Type to open surgery. It is recommended as the first choice due to
B dissections, traumatic transections, intramural hematomas the presence of successful early results in elective cases and
and penetrating ulcers are still life-threatening conditions that emergency cases such as thoracic rupture, dissection, and
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transection [4]. In recent years, anatomical suitability criteria
have also expanded with the developments in graft technologies.
Especially in emergency cases, TEVAR application provides
significant advantages compared to open surgery [5]. Although
TEVAR has been proven to be effective and safe in the short and
medium term, its long-term results and effects on survival are still
controversial. Most of the literature investigating long-term results
reports a follow-up period of up to 5 years [6]. The type of thoracic
aortic pathology, whether it is urgent or elective, accompanying
comorbidities and landing site are the main factors affecting the
results of the intervention and the development of complications.
The main purpose of this study is to contribute to the literature
by investigating the effects of pathology type, urgent and elective
intervention and accompanying comorbidities on long-term
survival and the development of complications in a 14-year long-
term follow-up.

MATERIAL AND METHODS

This single-center retrospective study included 142 patients who
underwent TEVAR between July 2010 and December 2024. Fifty-
eight of 142 patients (40.84%) were in the emergency group (those
who were admitted 24 hours after symptom onset and surgery).
84 patients (59.15%) were evaluated in the elective group (those
who were admitted at least 24 hours after diagnosis). Patients with
thoracic aneurysm, traumatic transection, penetrating ulcer, Type
B dissection, and aneurysm rupture were included in the study.
Patients with ascending aorta and abdominal aortic aneurysm were
excluded from the study. The mean age of the patients was 68.4+9.5
(range 37 - 87), 102 patients were male (71.8%), and 40 patients
were female (28.16%). The study was approved by the Ordu
University Scientific Research Ethics Committee with the decision
numbered 208 and dated 20.12.2024. Preoperative, intraoperative,
and postoperative data of all patients were retrospectively
reviewed from a previously established database. Hypertension
(HT), Chronic obstructive pulmonary disease (COPD), Diabetes
mellitus (DM), Peripheral artery disease (PAD), Previous coronary
surgery (CABG), Chronic kidney disease (CKD), Cancer (CA),
Congestive heart failure (CHF) and Hyperlipidemia were accepted
as comorbid factors. All patients were classified according to the
American Society of Anesthesiologists (ASA) score. Before the
procedure, all patients underwent contrast-enhanced tomography
(CT) with at least 3 mm sections and the appropriate stent-graft
selection was planned by considering anatomical suitability,
proximal and distal landing diameters. Up to 10% size was
planned for dissection and rupture patients and up to 20% size
was planned for aneurysm patients. Signed informed consent
forms were obtained from all patients before the procedure. The
primary outcome of the study was determined as thoracic aortic
pathology types and 5- and 14-year survival rates in emergency
and elective patients, while secondary outcomes were determined
as the effects of factors such as age, gender and comorbidities on
the development of complications and survival.
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Surgical Technique

All procedures were performed by the same cardiovascular surgery
team in the angiography laboratory. Local anesthesia was used in
patients for whom general anesthesia was risky. The femoral artery
to which the stent-graft would be sent was surgically explored
while the other side was percutaneously cannulated. Before the
procedure, 5000 units of heparin were administered intravenously
(IV) and an activated clotting time (ACT) of 200-250 seconds
was targeted. Additional doses of heparin were administered in
prolonged procedures. Two types of stent-grafts were used: Valiant
thoracic stent-graft (Medtronic vascular, Santa Rosa, California)
and TAG Gore (WL GoreQ Assoc, Flagstaff, Arizona). In order
to prevent migration during the opening phase of the graft and
to ensure its adhesion in the appropriate location, systolic blood
pressure was kept around 100 mmHg with antihypertensive
and anesthetic agents. No pacing was applied to any patient. In
appropriate cases, balloon dilatation was performed on the distal
and proximal parts of the graft. The procedures were terminated
after control angiography. The left subclavian artery was closed
in patients who underwent emergency intervention and those who
were to be moved down to Zone 2. Extremity circulation was
monitored.

Follow-up

All patients were extubated after the procedure and were followed
up in the intensive care unit. In patients whose subclavian artery
was closed, upper extremity circulation was controlled with pulse
and temperature monitoring. Close hemoglobin and blood gas
monitoring was performed especially in patients who underwent
emergency surgery. Patients whose follow-up in the intensive
care unit was completed were taken to the ward rooms. Patients
who had no problems in their ward follow-up were discharged.
Acute renal failure (ARF), distal embolism, mesenteric ischemia,
myocardial infarction (MI), stroke (CVO), paraplegia, pneumonia,
rupture and wound infection were accepted as postoperative
complications. All patients were followed up with CT at 1, 6, 12
months and annually thereafter.

Statistics

This study analyzed data from 142 patients (102 males, 40 females)
who underwent thoracic endovascular aortic repair (TEVAR).
The study population was stratified into emergency (n=58) and
elective (n=84) cases. Demographic data, comorbidities, operative
parameters, and postoperative outcomes were recorded using
standardized data collection forms. The normality of continuous
variables was assessed through both analytical (Shapiro-Wilk
test) and visual methods (Q-Q plots, histograms), while variance
homogeneity was evaluated using Levene's test. Independent
samples t-test was employed for normally distributed variables,
and Mann-Whitney U test for non-normally distributed variables.
Relationships between categorical variables were analyzed using
Pearson's Chi-square or Fisher's exact test.
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For multiple group comparisons, the Kruskal-Wallis H test
was applied due to non-normal distribution, with Dwass-Steel-
Critchlow-Fligner (DSCF) test used for post-hoc analyses.
Survival analyses were performed using the Kaplan-Meier
method, with differences between groups assessed by log-rank
test. The impact of risk factors on mortality and complications
was examined using Cox proportional hazards regression
model, with the proportional hazards assumption verified using
Schoenfeld residuals. Statistical analyses were conducted using
R (version 4.4.2), JASP, SPSS (version 26.0), and MedCalc
(version 20.1), with type I error level set at 0=0.05.

RESULTS

A total of 156 stents were placed in the study in which 142
patients were included. Fifty-eight of 142 patients (40.84%) were
in the emergency group. 84 patients (59.15%) were evaluated
in the elective group. Stent grafts were successfully placed in
all patients. Technical success was 100%. The mean follow-up
period was 73.6 months (range: 18 - 156, SD: 33.9) and § patients
(5.63%) died in the first 30 days. Carotid-subclavian bypass was
performed in 8 of the patients whose subclavian artery needed
to be closed. General anesthesia was used in 130 patients. Local
anesthesia was used in 12 high-risk patients.

Polytetrafluoroethylene-coated (Gore TAG) stent grafts were
placed in 52 patients and polyester-coated (Valiant) stent grafts
were placed in 90 patients. The most common pathology was
thoracic aneurysm with 81 (57.04%). The mean proximal
landing zone diameter was 34.4+3.7 mm, the distal landing zone
diameter was 31.84+3.4 mm, and zone 3 was the most commonly
used landing zone.

The mean age of elective cases was significantly higher than
that of emergency cases (p=0.019). The duration of operation,
intensive care and hospital stay were also found to be longer in
emergency cases (p<0.001). The demographic data and analysis
of clinical measurements of the patients are given in Table 1
(Table 1). A total of 26 patients were lost during follow-up. Eight
of these were TEVAR-related in-hospital mortality.

Survival analysis between pathology types and emergency and
elective groups was performed using Kaplan—Meier analysis
and significant differences were detected in the log-rank test.
While the 5- and 14-year survival rates of elective cases were
found to be significantly higher than emergency cases (p=0.037,
p=0.046), the mean survival time of aneurysm cases was found
to be significantly higher than other groups in the analysis
performed according to pathology types (p=0.023) (Tables 2,3).
Since mortality was observed in some patients without monthly
follow-up, Kaplan Meier analyses were based on days in order
to ensure precise estimations and to avoid minimal deviations in
the analysis results (Figure 1 A,B, Figure 2 A,B). The 14-year
survival rate was 40.52% in the emergency group and 59.48%
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in the elective group. No mortality was observed in the trauma
group.

During follow-up, endoleak was detected in 28 patients, 17 of
which were Type 1. Secondary intervention was performed in
22 patients, while additional stents were placed in 9 patients.
Endoleak was removed in 13 patients by balloon dilatation. The
most common complication was CVO (% patients), while ABY (4
patients) was the second most common. No significant relationship
was found between gender and endoleak and complication
development (p<0.001). When the relationship between
pathology type and complication and endoleak development was
examined, no significant relationship was found between endoleak
development (p=0.925), while a significant relationship was found
between complication development (p<0.001, chi-square test).
No complications were observed in 87.7% of aneurysm cases.
ABY complication was seen only in rupture cases, and mesenteric
ischemia and MI were seen only in dissection cases.

Cox regression analysis was performed for the effects of additional
diseases on the occurrence of complications, overall mortality and
endoleak formation. It was observed that the presence of diabetes
increased the risk of complications by 16.2 times (OR=16.257,
CI=2.709-97.575, p<0.01) and the presence of PAH by 10.1 times
(OR=10.187, CI=1.373-75.578, p=0.02). The risk of mortality
in patients with COPD increased by 7.6 times, but did not reach
statistical significance (OR=7.632, p=0.082). Mortality was
also observed to be 69.5% lower in elective cases (OR=0.305,
CI=0.099-0.940, p=0.039) (Table 4).

A strong relationship was also found between the proximal landing
zone and the development of complications. The complication rate
was significantly higher in emergency cases performed by landing
in Zone 2 (p<0.001) (Table 5).

The positive correlation between ASA scores and age with spearman
correlation analysis (r=0.308, p<0.001) reflects the increase in
comorbidity with increasing age. The mean ages according to the
types of complications were analyzed with Kruskal-Wallis H test
and showed significant differences (p=0.002). It was observed
that neurological complications were especially common in the
advanced age group. No statistically significant relationship was
observed between age and endoleak development.

Comparative analyses of clinical measurements according to
different pathology types were analyzed with Kruskal-Wallis H test.
Statistically significant differences were detected (p<0.001). The
duration of intensive care and hospital stay was longest in trauma
cases (2.5+0.8 days, 5.3+1 days). The highest use of opaque was
observed in trauma and rupture cases (66.7+5.2cc, 60.9+11.8cc).
The effects of additional diseases on survival between emergency
and elective groups were analyzed with log-rank test. It was found
that the presence of CHF and CA significantly reduced survival in
emergency cases (p=0.009, p=0.014) (Table 6).
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Table 2. Kaplan -Meier survival analysis at 5 and 14 years depending on case type

95% CI Log rank (Mantel-Cox )
Time period Case type Mean SE
Lower bound Lower bound Chi square P
Urgent 939.182 371.266 211.500 1666.864
S-years Elective 2410.667 377.520 1670.728 3150.606 4.346 0.037
General 1862.987 319.846 1236.089 2489.886
Urgent 806.455 327.060 165.417 1447.492
14-years Elective 1802.333 264.482 1283.949 2320.718 3.995 0.046
General 1381.000 224.466 941.048 1820.952

Table 3. Kaplan -Meier survival analysis at 5 and 14 years depending on pathology

95% CI Log rank (Mantel-Cox )
Time period Pathology Mean SE
Lower bound Upper bound Chi square P
Aneurysm 2410.667 377.520 1670.728 3150.606
Rupture 1165.000 454.774 273.643 2056.357
5-years 7.531 0.023
TIPB dissection 376.200 323.980 .000 1011.201
General 1862.987 319.846 1236.089 2489.886
Aneurysm 1802.333 264.482 1283.949 2320.718
Rupture 1165.000 498.180 188.567 2141.433
14-years 8.537 0.014
TIPB dissection 376.200 362.221 .000 1086.153
Overall 1381.000 224.466 941.048 1820.952

Table 4. Cox regression analysis results for the effect of comorbidities on overall mortality , complications and endoleak formation

=
= 2 ]
£3 F E
Illness = £ ::: % o = = % 3] = E g S =
=]
=) g =
Q
Hypertension 101 19 0.969  0.171-5.501  0.972 19 3.570 0.653-19.523  0.142 22 1.199 0.330-4.359  0.782
Diabetes 40 7 1.165 0.181-7.490  0.872 9 16.257  2.709-97.575  0.002 8 0.820  0.288-2.337  0.711
COPD 42 8 7.632  0.771-75.559  0.082 6 4.333 0.723-25.962  0.108 3 0.205  0.048-0.866  0.031
CABG 20 5 2.655 0.439-16.064 0.288 7 2411 0.244-23.846  0.452 4 0973  0.102-9.300  0.981
Prp. arterial disease 16 2 0.404  0.019-8.365  0.557 4 10.187 1.373-75.578  0.023 4 0.523  0.115-2.366 0.400
CRG 14 4 2453 0.268-22.467  0.427 1 0.00 0.00 0.982 1 0.147  0.015-1.439  0.100
CHF 8 3 0.697  0.109-4.473  0.704 2 9.736 1.473-64.342  0.018 3 2934  0.564-15.262  0.201
Cancer 27 10 2.868 0.326-25.207 0.342 8 11.298  0.885-144.176  0.062 5 1.161  0.140-9.651 0.890
Hyperlipidemia 7 0 - - - 0 - - - 1 0423  0.048-3.772  0.441
Case type (elective) 84 15 0.305  0.099-0.940 0.039 10 283 .092-0.868 0.027 18 1.684  0.703-4.034  0.243

COPD: chronic obstructive pulmonary disease, CABG: coronary bypass, Prp: peripheral, CRF: chronic renal failure, CHF: congestive heart failure
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Table S. Distribution of landing zone in complication and endoleak development groups in emergency and elective patients

Case type
Emergent Elective
Landing zone Landing zone P
Zone 1 Zone 2 Zone 3 Zone 4 Zone 1 Zone 2 Zone 3 Zone 4
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Complication ~None 0(0) 8(18.2) 29 (65.9) 7(15.9) 2(2.7) 34 (45.9) 33 (44.6) 5(6.8)
status There is 0(0) 5(35.7) 9 (64.3) 0(0) 0(0) 3(30.0) 7(70.0) 0(0)

Acute kidney 0(0) 3(75.0) 1(25.0) 0(0) 0(0) 0(0) 0(0) 0(0)

Distal embolism 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 2 (100) 0(0)

Mesentery ischemia 0(0) 1 (50) 1 (50) 0(0) 0(0) 0(0) 0(0) 0(0)

MI 0(0) 0(0) 1 (100) 0(0) 0(0) 0(0) 0(0) 0(0) <0.001¢
tcy‘::'p““aﬁ"“ Neurological CVA 0 (0) 0 (0) 3 (100) 0(0) 0 (0) 1 (50) 1 (50) 0 (0)

Paraplegia 0(0) 0(0) 2 (100) 0(0) 0(0) 0(0) 0(0) 0(0)

Pneumonia 0(0) 1 (50) 1 (50) 0(0) 0(0) 0(0) 0(0) 0(0)

Rupture 0(0) 0(0) 0(0) 0(0) 0(0) 1 (50) 1(50) 0(0)

Wound infection 0(0) 0(0) 0(0) 0(0) 0(0) 1(25) 3(75) 0(0)
Endoleak None 0(0) 11 (22.9) 30 (62.5) 7 (14.6) 2(3.0) 30 (45.5) 31 (47) 3(4.5)
status There is 0(0) 2 (20) 8 (80) 0(0) 0(0) 7(38.9) 9 (50) 2 (11.1)

Type 1 0(0) 2(33.3) 4 (66.7) 0(0) 0(0) 5(45.5) 5(45.5) 1(9.1) 0014

Type 2 0(0) 0(0) 0(0) 0(0) 0(0) 1(33.3) 1(33.3) 1(33.3)
Endoleak type

Type 3 0(0) 0(0) 3(100) 0(0) 0(0) 1 (50) 1 (50) 0(0)

Type 4 0(0) 0(0) 1 (100) 0(0) 0(0) 0(0) 2(100) 0(0)
4Chi Square test, MI: myocardial infarction, CVA: cerebrovascular accident
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—Rupture-censored
os| s
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Figure 1. A. Censored Kaplan-Meier survival analysis curves obtained based ~ Figure 2. A. Censored Kaplan-Meier survival analysis curves obtained based on
on emergency and elective cases; B. uncensored Kaplan-Meier survival analysis ~ pathology types; B. uncensored Kaplan-Meicr survival analysis curves obtained
curves obtained based on emergency and elective cases based on pathology types

75



Turk ) Vasc Surg 2025;34(1):70-8

DISCUSSION

Despite all advances, surgical treatment of thoracic aortic
pathologies is still associated with serious morbidity and
mortality. Mortality rates have been reported to be around
27% [7]. TEVAR, which was initially used only for the repair
of thoracic aortic aneurysms, has now become the first choice
in the treatment of all thoracic aortic pathologies due to its low
mortality and morbidity rates [8]. TEVAR has been shown to
be effective in stopping aortic dilation and preserving the true
lumen [9]. In this study, the results of different thoracic aortic
pathologies and emergency or elective interventions were
analyzed and compared with the literature.

In an 8-year study including 208 patients with different thoracic
aortic pathologies, in-hospital mortality was reported as 7.7%
[10]. In another recent study with 58 patients, 30-day mortality
was reported as 8.6% [11]. In our study, the 30-day mortality rate
was observed as 5.63%, which is consistent with the literature. In
a long-term study including 300 patients with different thoracic
aortic pathologies like our study, 5-year survival was reported as
63% [12]. In a large-scale study including 11,996 patients, 5-year
survival was shown as 60%, and it was reported that isolated
thoracic aneurysms were associated with low mortality [13].
In another study including 71 patients, 5-year survival rate was
reported as 42.4% [14]. In our study, while the 5-year survival
rate in emergency cases was 39.2%, the 5-year survival rate in
the elective group including aneurysms was 60.8% and the 14-
year survival rate was 59.48%. In addition, the mortality rate in
elective cases was 69.5% lower, consistent with the literature.
Survival rates in elective cases were found to be significantly
higher than in emergency cases.

The effect of gender on mortality and outcomes is still a matter of
debate. While Deery et al. [15] reported that mortality was higher
in female patients, another study reported that male gender
increased 5-year mortality by 4.3 times compared to female
gender [14]. An analysis of 9 studies on TEVAR showed that
mortality was similar between males and females [16]. Although
previous studies on gender-related outcomes after TEVAR
suggested worse outcomes in females, these studies were mostly
evaluated with a single pathology, and gender-related outcomes
in patients with different pathologies were not examined in detail
[17]. In this study, where patients with different pathologies were
followed up for a long time, we believe that we have made a
different contribution to these discussions by showing that
gender did not have a significant contribution to mortality and
complication development.

Different studies have reported different risk factors for mortality.
One study reported that age, COPD, and previous aortic surgery
increased the risk of mortality, while another study reported that
male gender, COPD, and previous cardiac surgery were risk
factors [12,18]. Another article reported that advanced age and
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the presence of diabetes increased mortality [14]. Geisbiisch et
al. [19] reported that the presence of renal failure and emergency
surgery were risk factors that increased mortality. In this study,
it was observed that COPD and emergency surgery were risk
factors that increased mortality, and in emergency cases, the
presence of CHF and cancer significantly decreased survival,
contrary to the literature. It has been reported in the literature
that patients who underwent TEVAR due to trauma have the best
long-term results, even having a long-term survival rate of 100%
[18,20]. In our series, no mortality was observed in patients who
underwent TEVAR due to trauma.

A controversial issue is the closure of the left subclavian artery,
and there is still no consensus. In addition to studies reporting that
revascularization is necessary in patients with left arm dialysis
fistula, left internal mammary graft, and patients who will cover
a long aortic segment, there are also studies recommending that
subclavian artery revascularization be postponed in TEVAR to be
applied to zone 2 [21,22]. In our series, we closed the subclavian
artery in patients who underwent emergency intervention and in
patients who would undergo a procedure to zone 2. We monitored
the patients in terms of circulation. We did not encounter any
complications requiring revascularization in patients other than
6 patients.

The development of complications after TEVAR continues to
be the biggest problem. Endoleaks are the most important of
these complications. In the literature, endoleak development has
been reported between 6% and 34% after TEVAR [23]. A recent
study reported 15% endoleak development [24]. In our study, an
endoleak rate of 19.7% was observed, and the most common type
was Type 1 endoleak, consistent with the literature. Endoleaks
are the most common reason for secondary intervention. In a
study, the secondary intervention rate was 14.4% in a 5-year
follow-up, while in a study similar to ours, this rate was reported
as 11.3% [6,25]. In this series, the secondary intervention rate
was observed as 15%, consistent with the literature. In addition,
no relationship was found between the types of pathology and
endoleak development. Since there is not enough information in
the literature on this subject, it was seen as valuable data for us.

The most feared complications after TEVAR are neurological
events [24]. In the literature, the rate of paraplegia after TEVAR
is reported to be between 3 and 6%, while the rate of stroke is
reported to be between 2 and 8% [26,27]. In a meta-analysis, the
rate of postoperative paraplegia was reported as 3.2%, while in
our series, the rate of paraplegia was observed as 1.40% [28].
In our study, routine cerebrospinal fluid (CSF) drainage was
not applied due to the difficulty of catheter access, especially
in emergency cases. There is still no clear evidence that CSF
drainage reduces neurological complications [24]. However,
when we look at the paraplegia and stroke rates in this series
where we did not use CSF drainage, we do not think that CSF
drainage is a very necessary method. Mesenteric ischemia can
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be observed in approximately 0.6-2.8% after TEVAR, especially
in Type B dissection patients, and it is extremely mortal [29]. In
our study, mesenteric ischemia developed in 2 patients whose
false lumen was completely closed after TEVAR and resulted
in mortality. We would like to state that it is important to
evaluate very well before TEVAR which lumen the celiac trunk
and superior mesenteric artery originate from, especially in
dissections extending to the diaphragm.

We observed that the presence of diabetes in particular increased
the risk of developing complications by 16.2 times, and the
presence of peripheral artery disease by 10.1 times. This study
also showed that the landing zone and the type of pathology have
no relationship with survival.

Limitations

The study has some limitations. First of all, it is a single-center
retrospective study and the number of cases may affect the results.
In addition, the number of cases between the groups was not
homogeneous, the number of cases in the penetrating ulcer and
trauma group was relatively less than the other groups. This may
limit the analyses on mortality and complication rates. Another
limitation is that the type of graft used was limited to 2 types and
no analysis was made between the graft types. Finally, the lack of
a control group to compare the results with open surgery seems
to be another limitation.

CONCLUSION

TEVAR offers good results in the short and medium term, but
there are still shortcomings in long-term results. However,
TEVAR continues to be an effective and safe treatment for both
emergency and elective thoracic aortic pathologies. With the
development of devices and the increase in the flexibility of grafts,
both re-intervention rates and morbidity and mortality rates will
decrease further. Especially in young patients, close monitoring
should be performed due to the long survival expectation and
re-intervention risks. Long-term follow-up studies with larger
number of cases are needed to correct the problems. As a final
result of our study, we recommend TEVAR as the first choice in
the treatment of all thoracic aortic pathologies.
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