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Abstract
Aim: This study aimed to identify predictors of 10-year survival in patients undergoing early Transcatheter Aortic Valve Replacement 
(TAVR) with the first-generation CoreValve system, providing insights from a pioneering single-center experience in Turkey.
Material and Methods: We retrospectively analyzed high-risk patients who underwent TAVR between April 2012 and March 2013. 
Baseline clinical characteristics and echocardiographic parameters were compared between survivors and non-survivors over a 
10-year follow-up period. Survival analysis was performed using Kaplan-Meier curves, and Cox regression models were utilized to 
identify independent predictors of survival.
Results: The cohort included patients with a mean age of 77.1 ± 7.7 years. The Kaplan–Meier analysis estimated the median survival 
time at 62 months (95% CI: 33–127), with a mean survival time of 71.6 months (95% CI: 43.9–99.3). Survivors exhibited significantly 
lower left ventricular (LV) end-diastolic diameter, LV mass index, and LV diastolic-systolic diameter difference compared to non-sur-
vivors. In univariate analysis, STS score, pulmonary artery pressure (PAP), LV hypertrophy pattern, LV diameter difference, and LV 
mass index emerged as potential predictors of long-term survival. STS score and LV diameter difference were independent predictors.
Conclusion: In this study, both STS score and LV diastolic-systolic diameter difference were identified as independent predictors of 
10-year survival following TAVR. These findings emphasize the critical role of precise patient evaluation and underscore the potential 
value of personalized procedural strategies to optimize long-term outcomes in TAVR patients.
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INTRODUCTION
We are in the 3rd decade of transcatheter aortic valve re-
placement (TAVR) applications. Centers are now more expe-
rienced, new generation valves are more durable, procedural 
success is higher and complication rates are lower (1). The 
TAVR adventure, which started in inoperable and high-risk pa-
tients, has expanded its indications to different patient groups 
over time (2,3). Nowadays, we are in a period where topics 
such as low-risk and young patients, asymptomatic patients, 
intermediate AS, elective TAVR, and optimal timing of TAVR 
are discussed, and studies have shifted from procedural suc-
cess, complications, early and mid-term outcomes, death and 

major clinical events to long-term survival (> 10 years) and 
valve durability (2,4-8). 
Although current guidelines recommend TAVR as the first 
choice for high risk and advanced age and as an alternative to 
surgery for intermediate risk in AS patients with an indication 
for intervention, the reluctance to TAVR in patients with high 
life expectancy is striking (1,4). The most important reason 
for this is the lack of long-term data on new generation TAVR 
valves, despite the availability of long-term efficacy and safety 
data on surgical aortic valve replacement in patients with long 
life expectancy (1,9). The balance between the patient’s sur-
vival expectancy and valve durability has a role in determining 
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the priorities in the decision for TAVR, and this issue will be-
come clearer with the long-term results of randomized trials.
Despite the favorable results of studies on the application of 
TAVR in asymptomatic AS, it has not yet entered routine prac-
tice in this group (5). Opinions recommending intervention in 
asymptomatic patients focus on the fact that valve stenosis 
causes cardiac damage even if it is asymptomatic and the 
importance of intervening on the valve when this damage is 
at a reversible stage (5,10). Cardiac damage caused by aor-
tic stenosis is associated with postoperative outcomes and a 
new staging has been proposed using PARTNER trial data 
to quantify AS-related cardiac damage (11). According to this 
staging, higher stages of damage have been shown to be 
associated with higher mortality rates and prognostic signif-
icance (10-12). With these results, it is now recommended 
that the optimal time of intervention should be determined ac-
cording to the patient’s clinical presentation and the degree of 
cardiac damage (13).
As can be seen, although TAVR has become an established 
treatment option in AS, one of the focal points of controversy 
is the optimal patient selection. For this reason, the necessi-
ty of an individualized approach in which the valve, patient 
and cardiac hemodynamic characteristics are evaluated by a 
multidisciplinary cardiac team is increasingly emphasized in 
the guidelines (1,3,14). Studies to improve patient selection 
criteria should be focused to identify patients who will benefit 
the most from TAVR (15).
In this study, we evaluated the 10-year outcomes of one of 
the earliest TAVR centers in Turkey and examined the asso-
ciation of baseline patient characteristics with 10-year surviv-
al. The findings, which are thought to be significant in terms 
of the controversial points mentioned above, are intended to 
make a hypothetical contribution to the literature.
MATERIAL AND METHODS
Type of Research
This study was a retrospective cohort analysis focusing on 
the long-term outcomes of a retrospectively designed the-
sis study (16). The primary outcome of the study was death 
from all causes. This study was approved by the Scientific 
Research Ethics Committee of the Karadeniz Technical Uni-
versity (Approval No: 859-713, Decision No: 4237, Date: De-
cember 22, 2015).
Population and Sample of the Study
Consecutive patients who underwent TAVR for symptomatic 
severe AS between April 2012 and March 2013 at Karaden-
iz Technical University Faculty of Medicine, Department of 
Cardiology were included in the study. Surgical risk assess-
ment of the patients was evaluated by a heart team based 
on Logistic Euro SCORE, Euro SCORE II, STS score and 
comorbidities. TAVR was recommended for patients with high 
surgical risk. All patients who consented and prepared for the 
procedure underwent preoperative transthoracic echocardi-
ography (ECHO) and transesophageal ECHO (TOE), coro-

nary angiography, peripheral angiography and/or aortography 
and computed tomographic angiography. Stents were im-
planted in patients with coronary stenosis ≥ 70%. TAVR was 
performed in the catheterization laboratory in the presence 
of anesthesiologists, cardiovascular surgeons and invasive 
cardiologists under general anesthesia and a transfemoral 
approach (TF) with transthoracic ECHO. Procedural success 
was defined as successful valve implantation with adequate 
device positioning and function, improvement in paravalvu-
lar aortic regurgitation, preserved or improved left ventricular 
ejection fraction, and absence of intra-procedural mortality.
Data Collection Tools
The procedural and first 3 years’ data in the study were ob-
tained from the data of the thesis study (16), and the sub-
sequent information was obtained by searching the hospital 
information management system, national health system and 
patient contact information.
Data Analysis
Numerical variables are expressed as mean and standard 
deviation (SD) and categorical variables are expressed as 
number and percentage. Numerical variables are presented 
as median and interquartile range (IQR) due to the reduction 
in the number of groups in statistical comparison. Survival 
analysis was conducted using the Kaplan-Meier method and 
the log-rank test. Baseline and ECHO data of patients who 
survived and died at the end of 10 years were compared by 
Mann-Whitney U test and Fisher’s exact test. Variables with 
p < 0.20 in baseline group comparisons were initially consid-
ered for univariate Cox regression. However, continuous vari-
ables such as the STS score were also analyzed directly as 
continuous predictors in Cox regression, even if their group 
comparisons did not reach this threshold. This approach al-
lowed us to capture associations that may not be evident in 
dichotomized group-level tests. Independent variables were 
analyzed for multicollinearity by Spearman and VIF analysis 
and necessary corrections were made before inclusion in 
the multiple models. The patient who was given surgery af-
ter the procedure was excluded from the analysis because 
he was lost to follow-up.  All results were evaluated at 95% 
confidence interval and p<0.05 was considered statistically 
significant. Analyses were performed using SPSS software 
(IBM SPSS Statistics for Windows, Version 26.0). Artificial in-
telligence technologies were used for the selection and inter-
pretation of statistical methods.
RESULTS
A total of 16 patients were included in the study. The mean 
age of the patient group was 77.1 ± 7.7 years and 50% were 
female. In one patient, the procedure was unsuccessful, and 
the patient was referred for surgical treatment. Therefore, the 
final analysis was performed on 15 patients. Although the 
maximum clinical follow-up extended to 12 years in some 
patients, survival analyses were censored at 10 years to en-
sure standardized statistical reporting and consistency across 
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models. All patients were implanted with a CoreValve® valve 
via TF approach under general anesthesia. Valve size 26 
was used in 6 patients, 29 in 9 patients and 31 in 1 patient. 
One patient experienced intraoperative mortality, and another 
was classified as a procedural failure due to severe aortic re-
gurgitation (AR) following valve implantation. The procedure 
success rate of the center was 87.5%. The mean hospital 
stay was 7.8 ± 3.5 days. Moderate mitral regurgitation was 
detected in 7 patients (43.8%). Among these, 1 patient in 
the survivor group d (16.7%) and 6 patients in the deceased 
group (66.7%) had moderate regurgitation. In the remain-
ing patients, mitral regurgitation was either absent or only 
mild (grade 1). Baseline, echocardiographic, procedural and 
pre-discharge outcomes of the patients are shown in Table 1.
During a mean follow-up of 76.7 months (1-146) of 14 patients, 
one patient underwent valve-in-valve procedure because of 
valve degeneration, 5 patients developed major bleeding (2 
gastrointestinal, 3 intracranial), 3 patients developed major neu-
rologic events, 2 patients died of cardiac causes and 9 patients 
died of non-cardiac causes. The pre-procedural and post-proce-
dural characteristics of the patients are summarized in Figure 1.

Figure 1. Patient Characteristics, Procedural Details, and Fol-
low-up Outcomes over 12 Years
Timeline chart showing each patient’s age, sex, pre-procedural 
comorbidities, procedural characteristics (valve size, procedural 
failure, complications), post-procedural events, and long-term fol-
low-up status up to 12 years. Symbols represent specific diseases, 
events, treatments, and operations as defined in the legend below 
the figure. “EX” indicates death. Valve sizes are shown as num-
bers inside circles. Follow-up outcomes include cardiovascular and 
non-cardiovascular events, re-interventions, and survival status.
At 1st year, 13 patients (86.7%) were alive, with survival rates of 
53.3% (8 patients) at 5th year, 40.0% (6 patients) at 10th year, 
and 6.7% (1 patient) at 12th year. Kaplan-Meier analysis esti-
mated the median survival time at 62 months (95% CI: 33-127), 
with a mean survival time of 71.6 months (95% CI: 43.9-99.3) 
(Figure 2). Median survival differed substantially across LVH 
subtypes, with concentric remodeling patients surviving longest 
and dilated–concentric hypertrophy patients shortest (Figure 3).

Figure 2. Kaplan-Meier Survival Analyses According to Baseline 
Clinical and Echocardiographic Variables
Kaplan-Meier plots comparing cumulative survival over follow-up 
time for different subgroups:
(A) Types of left ventricular hypertrophy (concentric remodeling, 
concentric hypertrophy, dilated-concentric hypertrophy).
(B) Left ventricular diastolic-systolic diameter difference.
(C) Society of Thoracic Surgeons (STS) score (<4 vs ≥4).
(D) Left ventricular mass index (normal/mild vs moderate/severe).
(E) Pulmonary artery pressure (<30 mmHg vs ≥30 mmHg).
(F) Overall survival function for the entire cohort.
Log-rank p-values and censoring markers are indicated.

Figure 3. Survival Time Distribution by Type of Left Ventricular 
Hypertrophy
Box-and-whisker plot showing the distribution of survival times 
(months) for patients with concentric remodeling, concentric hy-
pertrophy, and dilated-concentric hypertrophy. Median survival 
is indicated by the horizontal line within each box, the box rep-
resents the interquartile range (IQR), and whiskers indicate the 
range. Outliers, if present, are shown as individual points.
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Table 1.  Baseline patient characteristics according to 10-year survival*
Survival Analysis Cohort (n=15)

TAVR Population (n=16) Survival (n=6) Non-survival (n=9)
Basal properties
Age, (μ ± SS) 77.1 ± 7.7 79.0 ± 9,47 76.0 ± 7.14
Gender, n (F) 8 3/3 4/5
Body mass index, kg/m2 (μ ± SD) 27.3 ± 6.8 27 ± 5.19 27,7 ± 8.17
Hypertension, % (n) 68.8 (11) 50 (3) 88.9 (8)
Diabetes, % (n) 37.5 (6) 50 (3) 44.5 (4)
Coronary artery disease, % (n) 81.25 (13)  83.3 (5) 77.7 (7)
Atrial fibrillation, % (n) 25 (4) 0 44.5 (4)
Logistic Euro SCORE, (μ ± SS) 19.3 ± 11.9 15.3 (13.4-27.3) 17.5 (12.0-24.1)
Euro SCORE II, (μ ± SS) 9.9 ± 2.4 10.0 (9.0-11.0) 10.0 (9.0-11.0)
STS score, (μ± SS) 3.7 ± 1.3 2.9 (3.6-5.3) 3.9 (1.9-4.0)
 Baseline echocardiographic features
         LV end-systolic diameter 30.3 ± 5.2 30.8 ± 6.2 30.7 ± 5.8
        LV end-diastolic diameter 46.6 ± 5.7 44.5 ± 5.9 49.8 ± 4.4
        LV ejection fraction 55.5 ± 14.9 54.3 ± 18.2 55.2 ± 14.0
        LV relative wall thickness 0.59 ± 0.16 0.56 ± 0.06 0.60 ± 0.21
        Pulmonary artery pressure 33.9 ± 12.4 28.6 ± 8.1 40.78 ± 14.5
        Mean aortic valve gradient 55.6 ± 19.7 62.5 ± 22.5 50.3 ± 17.3
        Mitral regurgitation moderate n (%) 7 (%43.8) 1(%16,7) 6 (%66.7)
Process results
        Processing time (minutes) 122.2 ± 54.6
        Post-dilatation, % (n) 12,5 (2)
        Valve embolization, % (n) 31.3 (5)
        Paravalvular severe AR, % (n) 12.5 (2)
        Death, % (n) 6.3 (1)
Results before discharge
        Need for surgery 6.3 (1)
        Pulmonary edema 12.5 (2)
        Acute renal failure/dialysis 6.3 (1)
        Permanent pacemaker for AV block 6.3 (1)
        Vascular complications 12.5 (2)
        Major bleeding 6.3 (1)
        Stroke/transient ischemic attack 6.3 (1)
        Infection 37.5 (6)
        Death 12.5 (2)
        Length of hospital stay (days) 7.8 ± 3.5
AR: Aortic regurgitation, AV: atrioventricular, LV: Left ventricle, TAVR: Transcatheter aortic valve replacement,
*Sixteen patients were initially enrolled in the study. In one patient, the procedure was unsuccessful and the patient was referred 
for surgical treatment; therefore, analyses were conducted on 15 patients.
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Table 2. Baseline categorical variables and 10-year survival (Fisher’s Exact Test)
Variable Subgroup Survival (n=6) Non-survival (n=9) p value

Number % Number %
Gender Male 3 50.00 4 44.44 1.000

Woman 3 50.00 5 55.6
Age <80 2 33.33 5 55.56 0.608

≥80 4 66.66 4 44.44
Hypertension No 3 50.00 1 11.11 0.

Yes 3 50.00 8 88.89
Diabetes Mellitus No 3 50.00 5 55.56 1.000

Yes 3 50.00 4 44.44
Hyperlipidemia No 3 50.00 7 77.78 0.329

Yes 3 50.00 2 22.22
Smoking No 5 83.33 9 100.00 0.438

Yes 1 16.66 0 .00
Atrial Fibrillation No 6 100.00 5 55.56 0.103 ꝉ

Yes 0 .00 4 44.44
STS score <4 5 83.33 5 55.56 0.580

≥4 1 16.66 4 44.44
LV mass index (gr/m2)* Normal-Mild 3 50.00 0 .00 0.044 ꝉ

Moderate-Se-
vere

3 50.00 9 100.00

Type of LV hypertrophy** CR 2 33.33 0 .00 0.066
CH 4 66.66 7 77.78
DCH 0 .00 2 22.22

Fisher's exact test results
ꝉ: Variables included in univariate analysis,
CH: Concentric hypertrophy, CR: Concentric remodelling, DCH: Dilated concentric hypertrophy, LV: Left ventricle, STS: Society 
of Thoracic Surgeons
*: Normal-Mild 43-108 g/m2, Moderate-Severe: >108 g/m2
**(43)

Table 3. Baseline continuous variables and 10-year survival (Mann–Whitney U Test)
Variable Survival (n=6) Non-survival (n=9) p value

Median (IQR 25-75)                            Mean Rank Median (IQR 25-75) Mean Rank
Age 83 (74 - 85) 8.33 75 (73 - 82) 7.78 0.272
Body mass index 26.1 (24.2 - 30.1) 9.58 25.7 (21.5 - 29.4) 6.94 0.864
Logistic Euro SCORE 15.3 (13.4 - 27.3) 7.67 17.5 (12.0 - 24.1) 8.22 0.864
STS score 2.97 (1.8 - 4.0) 5.33 3.9 (3.6 - 5.3) 9.78 0.066 ꝉ
LV end-systolic diameter 28.5 (26 - 37) 8.08 29.0 (27 - 36) 7.94 0.955
LV end-diastolic diameter 44.0 (42 - 45) 5.25 48.0 (47 - 54) 9.83 0.050 ꝉ
Relative wall thickness 0.55 (0.53 - 0.59) 8,25 0.54 (0.51 - 0.66) 7.83 0.864
LV ejection fraction 63.5 (45 - 66) 8.0 60.0 (51 - 67) 8.0 1.000
Left atrium diameter 40.0 (37 - 43) 6.42 44 (37 - 47) 9.06 0.272
E/e' 12.5 (11.3 - 14.3) 4.33 10.5 (10 - 24) 3.75 1.000
Pulmonary artery pressure 25 (25 - 28) 5.42 40 (30 - 45) 9.72 0.066 ꝉ
TAPSE 20 (16.5-21) 7.50 17 (16-19) 6.17 0.600
LV D-S diameter difference 14 (12-16) 4.67 17 (17-19) 10.22 0.018 ꝉ
 Mann Whitney U test results
ꝉ: Variables included in univariate analysis
 D-S: Diastolic-systolic LV: Left ventricle, TAPSE: Tricuspid annular plane systolic excursion, TR: Tricuspid regurgitation, 
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At 10th year, LV mass index, LV end-diastolic diameter and 
LV diastolic-systolic diameter difference were found to be low-
er in the survival group compared to the non-survival group 
(p=0.044, p=0.050, p=0.018) (Table 3). Eight variables with 
p<0.20 in Tables 2 and 3 were analyzed by univariate Cox 
regression, and 5 of them were planned to be included in the 
multivariate model (LV hypertrophy type, pulmonary artery 
pressure, STS score, LV mass index and LV diastole-systo-
le diameter difference) (Table 4). While categorical LV mass 
index was associated with survival in baseline group compar-
ison (p =0.044, Table 2), it did not remain significant in Cox 
regression (p = 0.251, Table 4). In contrast, when analyzed 
as a continuous variable, LV mass index was a significant 
predictor of survival (p = 0.047, Table 4). In univariate Cox 
regression, the type of LV hypertrophy was significantly asso-
ciated with survival (p = 0.016, Table 4). However, this associ-
ation did not persist in the multivariate analysis.
Patients considered to have concentric dilated LV hypertro-
phy, according to a new classification, died earlier, and the 
last patient alive at 12th year was in the concentric remodel-
ing stage according to this classification (42,43). Although the 
effect on survival was found to be significant in the univariate 
analysis depending on the type of LV hypertrophy (p=0.066), 
it was excluded from the multivariate model because it was 
thought to distort the effect of the model due to the imbalance 
in the distribution of patients in the categories. (Table 4).
According to the results of multivariate Cox regression analysis 
including  STS score, LV diastole-systole diameter difference and 
LV mass index variables, only STS score (p=0.012) and LV dias-
tole-systole diameter difference (p=0.032) had a significant effect 
on survival. The model was significant overall (p=0.011) (Table 4).
DISCUSSION
In this study, we evaluated the 10-year survival results of a 
center with early TAVR experience in Turkey and examined 
the relationship between baseline patient characteristics and 
long-term survival. Although LV mass index, LV hypertrophy 
pattern, and pulmonary artery pressure showed associations 
with survival in univariate analyses, they did not remain signif-

icant in the multivariate model. This finding highlights that only 
STS score and LV diastolic-systolic diameter difference serve 
as independent predictors of long-term outcomes in our cohort. 
Although the type of LV hypertrophy showed a significant asso-
ciation with survival in the univariate analysis, it did not remain 
significant after multivariate adjustment. This suggests that its 
prognostic impact may be mediated through or confounded by 
other factors such as STS score or LV diameter difference.
Patient Recruitment
 The patient group consisted of younger patients and patients 
with lower STS scores compared to studies in which high-risk 
patients were recruited in the same period (17-20). This result 
can be related to the early experience period when patient se-
lection was more subjective, and the conservative approach 
of the center in patient selection. On the other and it allowed 
comparison of the study results with studies conducted with 
other risk groups. 
Procedural outcomes
Procedural success was achieved in 87.5%, and complication 
rates remained within acceptable limits during the early expe-
rience period (21-23). Over time, with the learning curve now 
surpassed, procedural success rates have improved, and com-
plication rates have declined, attributed to increased operator 
experience and advancements in TAVR technology (1,22,23).
 Survival outcomes: In studies with intermediate and high-
risk patient groups according to STS and age, 5-year survival 
was 30-60% and 10-year survival was 8-11% (19,24-31). In 
the recently published long-term results of the Italian registry 
study with CoreValve implantation and similar patient char-
acteristics to this study, the 12-year survival rate was 4.5% 
and only 23.9% (21.0%-26.8%) of deaths were cardiovascu-
lar deaths (32). When compared with these results of expe-
rienced centers in TAVR, it is noteworthy that the long-term 
survival results of our center (5-year 53.3%; 10-year 40%; 
12-year 6.7%) are better. This result may be due to the fact 
that the patient group we defined as high risk had a lower STS 
score. Because STS score also predicted 10-year survival in 
the results of this study. However, the fact that the results 
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Table 4. Cox regression analysis (univariate and multivariate) of predictors of 10-year survival
Unadjusted Adjusted*

Variable HR 95% CI p HR 95% CI p value
 Atrial Fibrillation 2.150 0.57 - 8.15 0.260 - - -
 LV mass index (categorical) 36.317 0.16 - 8.45 0.251 - - -
 LV end-diastolic diameter 1.103 0.98 - 1.24 0.102 - - -
 Type of LV hypertrophy 2.980 1.22 - 7.27 0.016 - - -
 Pulmonary artery pressure 8.863 1.08 - 72.5 0.042 - - -
 STS score 1.853 1.08 - 3.19 0.026 2.244 1.39 - 16.92 0.012
 LV D-S diameter difference 1.184 1.02 - 1.38 0.023 1.223 1.06 - 1.68 0.032
 LV mass index 1.029 1.001 - 1.058 0.047 1.033 0.99 - 1.13 0.091
Of the 15 patients, 9 (60%) were events (death) and 6 (40%) were censored (survival); there were no missing or excluded patients. 
HR: Hazard Ratio, LV: Left ventricle, D-S: Diastolic-systolic STS: Society of Thoracic Surgeons, Chi Square = 11,210, p=0.011.
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were better than the 10-year survival results reported for low-
risk patient groups (18-35%) strongly suggests that this suc-
cess is not only due to the risk levels of the   patients (8,33). 
Accordingly, it can be concluded that the STS score has a 
predictive effect on long-term survival, but is not the only fac-
tor influencing survival, and that correct patient selection and 
a meticulously conducted TAVR process can compensate for 
the disadvantages associated with early experience. This re-
sult is encouraging for physicians and centers new to TAVR.
Survival-related findings
Whether the patient’s survival expectancy is longer than the 
valve lifespan may change the priorities in the decision for 
TAVR. And the presence and extent of cardiac damage is crit-
ical for the timing of TAVR. In this respect, long-term results 
of TAVR are needed, especially in the current era of limited 
patient data over 10 years.
The STS score gives a 30-day mortality risk, and it has been 
shown that this score is associated with longer-term out-
comes (1). However, since it is a score developed for surgery, 
it does not include some risks specific to TAVR, which is a 
shortcoming. In this study, the survival group had a lower STS 
score without statistical significance (Table 2). This may be 
due to the median differences between the groups not be-
ing strong enough. However, the significance in the univar-
iate analysis for survival (p=0.026) indicates that it predicts 
survival, and this significance increases with other variables 
(p=0.012) (Table 4). These results support the use of the STS 
score to predict long-term survival after TAVR, but modifica-
tion of the score to include TAVR-specific risks may make it 
more reliable for TAVR.
Systolic PAP is a parameter that has been shown to be asso-
ciated with adverse outcomes and mortality after TAVR (34). 
The results of the study on the relationship between PAP and 
survival are not surprising in this respect.
LV mass index is a parameter obtained by dividing LV mass 
by body surface area and provides information about LV hy-
pertrophy and can be evaluated by ECHO. It has been shown 
that LV mass index significantly decreased within 6-months 
after TAVR (35). In AS-related cardiac damage staging, a 
LV mass index above 95 g/m2 in women and 115 g/m2 in 
men was defined as stage-2 cardiac damage. And it has 
been shown that valve intervention before cardiac damage 
progresses is associated with favorable outcomes in 5-year 
follow-up (11). In this study, the significant effect of LV mass 
index on survival in univariate analysis (p=0.047) lost its sig-
nificance in multivariate analysis (p=0.091) (Table 4). This 
apparent discrepancy arises from the analytic approach: al-
though categorical LV mass index showed group-level dif-
ferences, only its continuous form maintained significance in 
survival modeling. This suggests that subtle gradations in LV 
mass index, rather than dichotomized categories, may carry 
greater prognostic value. 

The most surprising result in the study was the strong asso-
ciation of LV diastole-systole diameter difference with 10-year 
survival. Considering that an increase in LV mass index, which 
is an indicator of hypertrophy, may anatomically narrow the 
ventricular cavity, the long survival of patients with a small dia-
stolic-systolic diameter difference seems to be a contradictory 
result. However, considering that there was no difference be-
tween the death and survival groups in terms of LV end-sys-
tolic diameter and relative wall thickness, it can be said that 
this difference is a geometric pattern in which the LV end-di-
astolic diameter is enlarged (Table 3). Different LV geometric 
patterns have been shown to be associated with unfavorable 
outcomes in hypertensive patients (36-38). Among the 4 differ-
ent patterns, concentrically enlarged LV hypertrophy indicates 
a more severe cardiac stress and has been shown to be asso-
ciated with higher CV mortality (35,37). It has also been sug-
gested that this may be a factor that worsens the prognosis of 
patients by creating negative effects on the right ventricle (37). 
Since the effect of aortic stenosis on the ventricle is like that 
of hypertension, LV hypertrophy was evaluated according to 
this classification in the present study and survival outcomes 
were found to parallel the severity of these geometric patterns 
(Figure 3). Therefore, performing TAVR before or after a cer-
tain threshold of LV hypertrophy may be decisive for long-term 
outcomes. Closer follow-up of myocardial changes and LV ge-
ometry parameters with ECHO, cardiac magnetic resonance 
imaging  and computed tomography, especially in patients 
with AS that has not progressed to the severe stage and in 
the follow-up of patients with severe AS who do not require 
intervention because they are asymptomatic, can be used to 
more precisely determine when the LV begins to decompen-
sate and may optimize the timing of aortic valve replacement 
(39). These findings on the association of LV geometry and 
myocardial properties with long-term outcomes in TAVR may 
also provide a clue to the association of LV remodeling pro-
cesses with mortality risk. If this is the case, it may raise the 
issue that the use of agents such as angiotensin converting 
enzyme inhibitors, which have proven favorable effects on re-
modeling, may improve survival after TAVR. It is clear that the 
association of different patterns of LV hypertrophy and LV sys-
tolic-diastolic dynamics with AS should be examined in larger 
patient groups in order to generalize the results.
Limitations
This study has several important limitations that must be 
considered when interpreting the findings. The small sample 
size, reflective of our center’s early TAVR experience and 
restrictive patient selection criteria at the time, substantially 
limits statistical power and generalizability. The retrospec-
tive design introduces inherent risks of incomplete, inaccu-
rate, or missing data, particularly for long-term follow-up and 
valve durability assessments, as some information was ob-
tained through external medical records or patient contact. 
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The analyses were performed on patients treated exclusively 
with the first-generation CoreValve device, which may not re-
flect outcomes achievable with newer-generation valves that 
are now standard in clinical practice. In addition, the limited 
sample size constrains the reliability of multivariate analyses, 
and these results should be interpreted as exploratory and 
hypothesis-generating rather than confirmatory. Finally, the 
absence of systematic long-term echocardiographic follow-up 
restricts detailed evaluation of structural valve deterioration. 
Despite these limitations, this study offers one of the longest 
follow-ups of TAVR patients in our region and provides rare, 
real-world historical data that may serve as a reference point 
for future, large-scale prospective research.
CONCLUSION
In this study, both STS score and LV diastolic-systolic diame-
ter difference were identified as independent predictors of 10-
year survival, underscoring their prognostic value in long-term 
risk stratification. As one of the earliest TAVR experiences in 
Turkey with first-generation CoreValve, the findings should be 
interpreted with caution given the small sample size, retrospec-
tive design, and historical device use. Nonetheless, the unique 
10-year follow-up provides valuable insight that may inform fu-
ture prospective studies in contemporary TAVR practice.
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