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ABSTRACT

Treatment protocols for severe aortic valve stenosis
include surgical aortic valve replacement (SAVR), balloon
valvuloplasty, transcatheter aortic valve replacement (TAVR),
and medical treatment. Because the success rates are getting
higher with both SAVR and TAVR, making the right treat-
ment decision is important.

This study retrospectively shows the short- (1 month)
and mid-term (6 months) mortality and morbidity rate dif-
ferences between 2 groups of patients, who arrived to our
hospital from January 2014 through October 2018. The first
group consists of 54 patients who underwent mid-high risk
SAVR operations at Istanbul University-Cerrahpasa, Institute
of Cardiology, Department of Cardiovascular Surgery. The
second group consists of 57 patients who underwent TAVR at
the Cardiology Department.

Preoperative evaluation showed that the mean age of the
SAVR group (71.5 years) was higher than the TAVR group
(80 years). Also, the history of previous cardiac valve replace-
ment surgery significantly was higher in the SAVR group
than the TAVR group (P = .028). There were no significant
differences between the remaining preoperative tests and
diagnostic procedures.

Of the patients who underwent SAVR, 3.7% experi-
enced postoperative cardiac arrhythmias, while the 17.5% of
patients from the TAVR group experienced cardiac arrhyth-
mias after the procedure. This difference between the groups
were statistically significant. Mortality rate was 9.3% in the
SAVR group and 5.3% in the TAVR group. The mortality
rate was not statistically different between the groups. There
was no significant difference between the groups in the means
of neurological incidents. The TAVR group had more vascu-
lar complications (17.9% to none) and pacemaker implanta-
tions (21.4% to 1.9%).
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Minor or major bleeding was the most common reason
for admission to the hospital after SAVR. Seven out of 10
patients experienced bleeding. Aortic regurgitation was more
common in the TAVR group at the first and sixth month fol-
lowing the procedure. Ratios between the gradient values
were higher in the SAVR group (P < .001). Peak gradient
values at the sixth month following the procedure were lower
than the values of the first month (P < .040).

Aortic regurgitation symptoms increased with patients
at the mid-term follow-up appointment. To prevent the
vascular complications in the TAVR group, preoperative
peripheral vascular examination thoroughly should be per-
formed. Considering that bleeding disorders are the main
reason the SAVR group arrived to the hospital, INR values
should closely be monitored. There seems to be no mortal-
ity difference between the groups at the six-month follow
up, but studies should continue with more patients and
long-term results.

INTRODUCTION

Aortic valve stenosis is a common cardiac problem.
"Treatment protocols for severe aortic valve stenosis include
surgical aortic valve replacement (SAVR), balloon valvuloplasty,
transcatheter aortic valve replacement (TAVR), and medical
treatment. Since the success rates are getting higher among the
well adapted SAVR and the lately popular TAVR, making the
right decision between these treatment options is important
[Nishimura 2002]. Surgical aortic valve surgery improves sur-
vival and symptoms, but increases the risk of operation compli-
cations and death in some patient groups (low left ventricular
function, concomitant diseases) [Smith 2011].

METHODS

Patients: Between January 2014 through October 2018,
we enrolled 111 patients with intermediate/severe aortic
stenosis and cardiac symptoms at Istanbul University-
Cerrahpasa Insutute of Cardiology. According to echocar-
diography results, severe aortic stenosis was found with an
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Table 1. Characteristics of the Patients at Baseline

Characteristics SAVR TAVR
N % N % P

Gender

Male 26 48.1 24 2.1 522

Female 28 51.9 33 57.9 522
Age 68.09 (18-85) 79.84 (49-94) <.001
Diabetes Mellitus

No 30 55.6 28 49.1 .498

Yes 24 44.4 29 50.9 .498

Chronic Obst. Lung Disease
No 45 83.3 46 80.7 .78
Yes 9 6.7 1 19.3 .78
Peripheral Arterial Disease
No 50 92.6 54 94.7 712
Yes 4 74 3 5.3 712
Cerebrovascular Disease
No 51 94.4 53 93.0 1
Yes 3 5.6 4 7.0 1

Previous Cardiac Operation

No Kl 75.9 45 78.9
CABG 4 74 10 17.5 .028
Valve operation 9 6.7 2 3.5

Previous PCI
No 38 70.4 34 59.6 .237
Yes 16 29.6 23 40.4

Kidney Disease
No 47 87 52 91.2
Yes 7 13 5 8.8 A77

Heart Failure

No 45 83.3 50 87.7

Yes 9 16.7 7 12.3 51N
Hypertension

No 8 14.8 4 7

Yes 45 85.2 53 93 186

Atrial Fibrillation

No 45 85.2 46 80.7

Yes 8 14.8 " 19.3 .531
New York Heart Association (NYHA) Classification

Class 3 19 35.2 7 29.8

Class 4 35 64.8 40 70.2 .546
Dyspnea

No 5 9.3 4 7 .738

Yes 49 90.7 53 93
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Table 1. Characteristics of the Patients at Baseline [Cont.]

Characteristics SAVR TAVR
N % N % P
Syncope
No 50 92.6 53 93 1
Yes 4 7.4 4 7
Left Ventricular Ejection Fraction 54.33 + 8.61 53.18 £ 9.33 0.499
Mean Gradient 47.74 + 13.5 49.1 + 14.74 0.613
STS
<8 21 38.9 10 17.5 .012
>8 33 61.1 47 82.5 .012

Chi-square was applied.

aortic valve area <l cm? mean gradient >40mmHg, and/
or peak flow velocity > 4 m/s. Patients were considered
to be at intermediate and high risk on the basis of clinical
assessments by a multidisciplinary heart team, which used a
guideline based on a risk model developed by the Society of
Thoracic Surgeons (STS) to estimate the risk of death at 30
days after surgery [O’Brien 2009]. Patients excluded from the
study were pediatric patients (<18 years), those with coronary
artery disease, patients with severe aortic insufficiency, those
with moderate-to-severe mitral insufficiency, and dialysis-
dependent patients.

Device and procedure: For TAVR, the balloon expandable
Corevalve aortic heart valve system (26mm, 29mm, or 3 1mm)
(Medtronic®,USA) was applied to patients with a transfemo-
ral approach. All patients underwent balloon dilatation before
and after the procedure. Patients received aspirin (100mg)
and clopidogrel (300mg) before the procedure and heparin
during the procedure. During the procedure, 5000 IU hepa-
rin is applied first, and ACT > 250 is expected. If ACT > 250
is not available, heparin is administered as an additional dose.
Patients continued to take aspirin (100mg) and clopidogrel
(75mg) postoperatively for the first 6 months.

For SAVR, median sternotomy was performed to start
the procedure to implant the mechanical aortic valve
(Medtronic®,USA). In the SAVR procedure, 350 units/kg
heparin is made before cardiopulmonary bypass and ACT
> 450 is expected. Cardiopulmonary bypass was performed
after aortic-atrial cannulation. Cardiopulmonary bypass was
achieved using a membrane oxygenator and roller pump, with
an average flow of 2 IT/min/m2 and an average perfusion
pressure of 70 mmHg. Patients were cooled to 28°C. After
cross clamping, isothermal potassium rich blood cardiople-
gia was given antegrad (2/3 of them directly in coronary osti-
ums) and retrograd(1/3 of them in coronary sinus). Following
transverse aortotomy, the aortic valve was reached; the aortic
valve with stenosis was excised and calcifications thoroughly
were cleaned. While 19 mm of mechanical valves cause seri-
ous residual gradient, 21 mm covers provide adequate hemo-
dynamic improvement in those with a body surface area of
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1.5-1.7 m?% For this reason, the largest cover selection was
made in accordance with the body surface area whenever pos-
sible. In addition, aortic annulus measurement was performed
with a valve, and the valve was implanted during the surgery.
The prosthetic valve was sutured with 2/0 polyester pleated
sutures. Cardiopulmonary bypass was terminated, and the pro-
cedure was done. Although it is thought to be more appropri-
ate to place the biological valve in some patients, mechanical
valve was applied as required by our hospital, during the study.

During the trial, transthoracic echocardiography (T'TE)
was performed with GE Healthcare Vivid™ T8 at 1 and 6
months preoperatively and postoperatively in all patients
undergoing TAVR and SAVR. Ejection fraction, aortic valve
diameter, mean and peak gradient in the aorta, and paravalvu-
lar leak were evaluated with TTE from baseline to 6 months.

"Trial design: The aim of this study was to evaluate the mor-
tality and morbidity rates of patients with moderate to high
risk of severe aortic stenosis after 1 and 6 months, follow-
ing transcatheter aortic valve replacement and surgical aortic
valve replacement. The treatment methods were formed,
according to the decision of the cardiac team. The heart team
included the cardiovascular surgeon, interventional cardiolo-
gist, primary cardiologist, and anesthesiologist. There were
no subgroups in patients who underwent TAVR or SAVR.
All patients were classified, according to Society of Thoracic
Surgeons scoring. Risk scores were calculated online using
the official website (http://riskcalc.sts.org/stswebriskcalc/
calculate). Our patients were invited for control at the first
and sixth months, following SAVR and TAVR for echocar-
diography, according to hospital protocol. In addition, ECO
results at the first and sixth months also were recorded. Color
Doppler evaluation has performed just below the valve for
paravalvular jets, and at the coaptation point of the leaflets for
central regurgitation. Whenever possible, the quantification
of the prosthetic regurgitant volume, effective regurgitant
orifice area, and regurgitant fraction were performed.

End points: Patients received follow up for 6 months.
During this period, death of any cause was considered the
first end point. Major or minor cerebrovascular events
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Table 2.
Subgroup SAVR TAVR
N % N % P
Revision
No 53 98.1 54 94.7 .619%
Yes 1 1.9 3 5.3 .619%
Post-op arrhythmia
No 52 96.3 47 82.5 .019
Yes 2 3.7 10 17.5 .019
Death
No 49 90.7 54 94.7 482%
Yes 5 9.3 3 5.3
Post-op Atrial Fibrillation
No 42 77.8 44 78.6 .920
Yes 12 22.2 12 21.4
Rehospitalization
No 42 80.8 3 58.9
First week 4 77 4 71 .052
First week-first month 3 5.8 16.1
First-sixth months 3 5.8 10 17.9
Cerebrovascular Event
No 53 98.1 54 94.7 .619%
Yes 1 1.9 3 53
Kidney Failure
No 50 92.6 54 96.4 434
Yes 4 74 2 3.6 434
Vascular Complication
No 54 100 46 82.1 <.001
Yes 0 0 10 17.9 <.001
New Permanent Pacemakers
No 53 98.1 44 78.6 <.001
Yes 1 1.9 12 21.4 <.001

Chi-Square test was applied.*Fisher’s exact test

(major cerebrovascular accident is bed-dependent or
death; a minor cerebrovascular event is a temporary isch-
emic attack or motor motion defect, which is a return),
rehospitalization (condition requiring rehospitalization
for any reason), acute renal failure, vascular complication,
major or minor hemorrhage (major bleeding was defined
as whether there was a need for reoperation), and newly
developing atrial fibrillation were evaluated as secondary
outcomes. Clinical symptoms of each patient at the first and
sixth months of follow up followed NYHA classification.
NYHA was used to standardize patient cardiac symptoms.
According to NYHA Classification - The Stages of Heart
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Failure, Class I involves no symptoms and no limita-
tion in ordinary physical activity, e.g. shortness of breath
when walking, climbing stairs etc.; Class II involves mild
symptoms (mild shortness of breath and/or angina) and
slight limitation during ordinary activity; Class III features
marked limitation in activity due to symptoms, even during
less-than-ordinary activity, e.g. walking short distances
(50-100 m). Patients are comfortable only at rest; Class IV
involves severe limitations. Patients experience symptoms
even while at rest, and patients mostly are bedbound; and
Class V includes patients whose NYHA class is not listed or
unable to determine.
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Table 3. Comparison of clinical features of AVR and TAVI patients with postop 1st-6th month NYHA symptoms

Ozellik SAVR TAVR
N % N % P
NYHA (First month)
1 30 62.5 13 24.1
2 18 37.5 24 44.4 <.001
3 0 0 16 29.6
4 0 0 1 1.9
NYHA (Sixth month)
1 44 91.7 18 34.0 <.001
2 4 8.3 22 4.5
3 0 0 13 24.5

Chi-Square test was applied.*Fisher’s exact test

Paravalvular leakage and mean gradient were evaluated at
1 month and 6 months with transthoracic echocardiography.

Statistical analysis: Data were analyzed using SPSS 21.0
software package. Numerical data were expressed as mean
+ standard deviation and median (minimum-maximum).
Categorical data were expressed in frequency (N) and per-
centage (%). Chi-square test between categorical variables
was used to evaluate the difference between the groups.
Fisher's exact test was used in cases where Chi-square test
assumptions were not used. Kolmogorov Smirnoff test was
used to evaluate the normal distribution for numerical data.
Comparison of continuous variables between 2 independent
groups, if normal distribution conditions are provided; t test
was used. Mann Whitney U test was used in cases, where
normal distribution conditions could not be achieved. The
Wilcoxon test was used to compare the non-normally distrib-
uted continuous variables of 2 dependent groups. A P value of
< .05 was accepted for statistical significance (Table 1).

RESULTS

Patients: Among the 111 patients who underwent ran-
domization, 57 were assigned to TAVR and 54 to SAVR.
Of the SAVR group population, 48.1% was male; with the
TAVR group, 42.1% was male. There was no statistically sig-
nificant difference between the 2 groups, in terms of gender.
The median age of patients in the SAVR group was 71.5 years
(18-85), while the median age of the patients in the TAVR
group was 80 years (49-94). The median age of the TAVR
group was statistically significantly higher than that of the
SAVR group. The TAVR group included more clinically
fragile patients. Patients were followed up on for 6 months
in both groups. The characteristics of the patients at baseline
were well balanced into the 2 trial groups. Although there
was an equal distribution between STS> 8 in both groups,
and the P value was significant between ST'S <8. Of the SAVR
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group, 75.9% had no cardiac operations, 7.4% had CABG,
and 16.7% had a valve operation. In the TAVR group, 78.9%
had no operation, 17.5% had a CABG operation, and 3.5%
had a history of valve operation. The history of valve opera-
tion significantly was higher in the SAVR group compared
with the TAVR group (P = .028). The reason for this situation
is that TAVR cannot be applied in the previous SAVR patient
group. There is no significant difference in other preopera-
tive comparisons. The preoperative basic clinical features for
the treated patients are shown in Table 1.

Procedure outcomes: death, stroke, and other clinical
endpoints.

A total of 8 patients (7.2%; 5 patients in the SAVR group
and 3 patients in TAVR group) died either during the proce-
dure or within 5 days following surgery. Two of the patients
suffered from cardiac arrhythmic death, following arrhyth-
mia (ventricular fibrillation) during the procedure. The
other patient had sudden cardiac death at home in the post-
operative third month. After the procedure (2-4 days), the
SAVR patients who died suffered multiorgan failure. There
was no significant difference between the 2 groups, in terms
of death. None of the patients developed valve embolization
and thrombosis.

There was no significant difference in the primary end
point of death from any cause or disabling stroke at 6 months
between the TAVR group and the surgery group (in the TAVR
group, 5.3%; in the SAVR group, 1.9%). Patients in the
SAVR group postoperatively were awakened hemiplegic and
thought to be due to embolism in cardiopulmonary bypass. In
the TAVR group, 1 in 3 patients immediately became hemi-
plegic following surgery. One of the other 2 patients had a
temporary ischemic attack at the first week and the other at
the sixth week. There was an ischemic cerebrovascular acci-
dent in the etiology of all patients.

The time-dependent effects of disabling stroke, life-
threatening bleeding, acute kidney injury, and major vas-
cular complications all were significantly associated with
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Table 4. Comparison of preop, first month and sixth month ECO results in the SAVR and TAVR groups

SAVR TAVR
N Mean + Std Median Min Max N Mean + Std Median Min  Max P
Aortic Mean Gradient preoperative 54 47.74 £ 13.50 46 16 83 57 49.11 +14.74 45 24 10 <.613
Aortic Mean Gradient First Month 49 12.6 £5.0 il 6 27 55 8.3+5.1 8 0 28 <.001*
Aortic Mean Gradient Sixth Month 48 12.6 +78 10.5 6 50 48 8.2 £4.6 8 0 28 <.001*

*Mann-Whitney U Test

a higher risk of death over the period of 6 months in both
the TAVR group and surgery group. In particular, vascular
complications in the TAVR group were an important cause
of prolonged hospital discharge (10 patients; 17.9%). There
were no vascular complications in the SAVR group. Perclose
ProGlide® suture mediated closure system was used in all 10
patients with vascular complications. Percutaneous entry of
the devices during TAVR disrupts the integrity of the vascular
structure. If there is dense plaque and calcification in the vas-
cular structure, this system could not provide effective sutur-
ing. Also, in obese patients who used the device for the first
time, the closure system did not work because it could not be
placed in the right place. In all of these patients, the vessel was
explored and repaired.

Arrhythmia and block developed after both procedures
and postoperative arrhythmia significantly was higher in the
TAVR group (SAVR: 3.7%, TAVR: 17.5%). In the TAVR
group, atrioventricular block developed in 3 patients, atrio-
ventricular full block developed in 3 patients, supraven-
tricular tachycardia developed in 2 patients, and ventricular
fibrillation developed in 2 patients. In the SAVR group, one
patient developed atrioventricular block and another patient
developed supraventricular tachycardia. New onset atrial
fibrillation within 30 days after the procedure was similar
in the TAVR and SAVR groups (22.2 versus 21.4). After AF,
9 patients in both groups were returned to normal sinus
rhythm with antiarrhythmic medical treatment and synchro-
nous cardioversion.

During the 6-month follow-up period, hospital readmis-
sion in both groups took place for a variety of reasons (SAVR:
10 patients, TAVR: 23 patients). Of the 10 patients in the
SAVR group, 6 presented with melena, one with nasal bleed-
ing, one with sternum dehiscence, one with dyspnea, and one
with atrial fibrillation. Four of these patients were admitted
within the first week, 3 patients between the first week and
first month, and 3 patients between the first and sixth months.
Of the 23 patients readmitted to the hospital in the TAVR
group, 13 had dsypnea, one presented with temporary isch-
emic attacks, 6 patients had angina, and 3 patients presented
with atrial fibrillation. In the TAVR group, 4 patients were
admitted within the first week, 9 patients between the first
week and first month, and 10 patients between the first and
sixth months.

After the procedures, revision was necessary for 1 patient

in the SAVR group and 3 patients in the TAVR group. In the
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SAVR group, it was operated due to the drainage of 450cc in
the first 3 hours. In the TAVR group, 3 patients developed
pericardial tamponade. Repair was needed for aortic bleeding
in 1 patient and ventricular bleeding in 2 patients. There was
no significant difference between the 2 groups.

The need for permanent pacemakers was higher in the
TAVR group (1 patient versus 12 patients). After the SAVR,
although 6 patients needed temporary pacemakers after sur-
gery, only 1 needed a permanent pacemaker. In this group of
patients, 1 patient had complete atrioventricular block, and 4
patients had bradycardia. On postoperative Day 1, he started
working in a normal sinus rhythm (heart rate >60), and
there was no need for a temporary pacemaker. In the TAVR
group, 12 patients (3 patients with atrioventricular full block,
3 patients with atrioventricular block, and 6 patients with bra-
dycardia) needed a pacemaker. Four patients with bradycardia
returned to a normal sinus rhythm. However, the remaining 2
patients did not return to normal sinus rhythm. At the end of
the first week, permanent pacemakers were inserted (Table 2).

At the postoperative first month, 62.5% of patients in the
SAVR group were NYHA Class I and 37.5% were NYHA
Class II. In the TAVR group, 24.1% of the individuals were
Class I, 44.4% were Class II, 29.6% were Class III, and 1.9%
were Class IV.

In the SAVR group, NYHA Class I was higher in the post-
operative first month than in the TAVR group. In the TAVR
group, it is seen that there is more NYHA Class III than in
the SAVR group. At the postoperative sixth month, 91.7% of
the SAVR group and 34.0% of the TAVR group were NYHA
Class 1. At the end of the sixth month, those in the SAVR
group were more likely to be ranked in NYHA Class I than
those in the TAVR group (Table 3).

Echocardiographic findings: Transthoracic echocardiog-
raphy (T'TE) was performed with GE Healthcare Vivid™
T8 preoperatively at 1 and 6 months and postoperatively
in all patients undergoing TAVR and SAVR. Ejection frac-
tion, aortic valve diameter, mean and peak gradient in the
aorta, and paravalvular leak were evaluated with TTE from
baseline to 6 months. In the SAVR patients, we implanted a
mechanical valve with patients (6 patients no: 19; 23 patients
no: 21; 20 patients no: 23; 4 patients no: 25, and 1 patient no:
27). In the TAVR group, we implanted patients with a valve
(23 patients no: 26; 26 patients no: 29; and 8 patients no: 31).

In the case of both procedures, from baseline to 6 months,
the aortic-valve areas and left ventricular ejection fraction
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Table 5. Comparison of aortic insufficiency in SAVR and TAVR patients after procedure with TTE

SAVR TAVR
N % N % P

Aortic regurgitation (first month)

None 35 64.8 6 10.5

Mild 19 35.2 42 73.7 <.001*

Moderate 0 0 9 15.8
Aortic regurgitation (sixth month)

None 34 70.8 1 1.8

Mild 13 271 46 85.2 <.001*

Moderate 1 2.1 7 13

Chi-Square test was applied.*Fisher’s exact test

significantly increased and the mean aortic valve gradients
significantly decreased. In our study, mean gradient was
higher in the SAVR group at the end of sixth month (12.6 =
7.8 mmHg versus 8.2 = 4.6) (Table 4).

The improvements in aortic valve areas and gradients at
all time points significantly were greater after TAVR. The
frequency and severity of paravalvular aortic regurgitation
were greater after TAVR. In the TAVR group at 1 month,
mild paravalvular aortic regurgitation was observed, accord-
ing to the standard classification scheme in 73.7% of patients
and moderate paravalvular aortic regurgitation in 15.8% of
patients. In the SAVR group at 6 months, mild paravalvular
aortic regurgitation was observed, according to the standard
classification scheme in 35.2% of patients, and moderate para-
valvular aortic regurgitation in 0% (P < .001). In the TAVR
group at 6 months, mild paravalvular aortic regurgitation was
observed, according to the standard classification scheme in
85.2% of patients and moderate paravalvular aortic regurgita-
tion was observed in 13% of patients. In the SAVR group at
6 months, mild paravalvular aortic regurgitation was observed,
according to the standard classification scheme in 27.1% of
patients and moderate paravalvular aortic regurgitation was
observed in 2.1% of patients (P < .001) (Table 5).

The reason for high PVL in SAVR patients was evaluated
as washing jet. Valve sizes were placed in accordance with the
patient's body mass index. We understand there was valve
prosthesis-patient mismatch due to the decrease in gradient
rates in follow-up TTEs.

Although our study was in parallel with the results of many
studies, different results were present in the parameters we
obtained. The valve area index should be below 0.9 ¢cm?*/m?
in patients undergoing surgery. Although the valve index is
normal, patients may still have gradient [Fernandez 1996].
In our study, mean and peak gradient was observed similar
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to other studies. There is less gradient in the valves used in
TAVR than in the current central laminar form [Emery 1979].
Our post-procedure gradient results in patients treated with
TAVR were similar to other studies.

In the PARTNER study, neurological events occurred
in 31 of TAVR patients and 16 SAVR patients. In our study,
cerebrovascular accidents occurred in 1 SAVR patient and
3 TAVR patients. In the TAVR patients, 12 had cerebro-
vascular events after the procedure; 6 patients in the SAVR
group had cerebrovascular events after the procedure. In our
study, a procedure-related cerebrovascular event occurred
in 1 patient, and there was no statistically significant differ-
ence. All cerebrovascular events were of ischemic origin.
Therefore, atherosclerotic plaque or air embolism were con-
sidered possible causes, during the procedure. Attention to
these situations during both procedures can minimize cere-
brovascular risk. In the PARTNER study, major vascular
complications developed in 40 patients (11.6%) in the TAVR
group and in 13 patients (3.8%) in the SAVR group. In our
study, while no patients had vascular complications in the
SAVR group, there were 10 patients in the TAVR group.
Similar to our study, peripheral vascular complications were
higher in the TAVR group. The most important reason here
is that more peripheral vascular complications emerged both
in our study and in the other studies at new centers. In addi-
tion, these results should be taken into consideration in newly
developed devices for TAVR. Considering the need for a
new pacemaker, it was observed that there were 21 (6.4%)
patients in the TAVR group and 17 (5.3%) patients in the
SAVR group. In our study, 12 (21.4%) patients in the TAVR
group and 1 (1.9%) patient in the SAVR group needed a per-
manent pacemaker. While there was no significant difference
in the PARTNER study, in our study, the need for a statisti-
cally significant pacemaker was higher in the TAVR group.
The reason for this situation was thought to be due to over-
sized balloon dilatation after the valve was implanted during
TAVR. In the PARTNER study, renal failure was observed
in 18 (5.4%) patients in the TAVR group and in 20 (6.5%)



Comparison of Short and Mid-Term Mortality and Morbidity in Patients With Severe Aortic Stenosis (Intermediate/High Risk)—VYesiltas et al

patients in the SAVR group. In our study, it developed in 2
(3.6%) patients in the TAVR group and 4 (7.4%) patients in
the SAVR group. Looking at both the PARTNER and our
study, there was no significant difference in either group
[Mack 2015].

Considering vascular complications in the study of Gustav
Horsted etal, 8 (5.6%) patients developed in the TAVR group
and 2 (1.5 %) patients in the SAVR group. In our study, vascu-
lar complications were higher in the TAVR group. Although it
was not statistically significant in the study of Gustav Horsted,
it was seen that the number was higher in the TAVR group.
Acute kidney injury was found to be in 1 (0.7%) patient in
the TAVR group and 9 (6.7%) patients in the surgical group.
There also was significantly more renal failure in the surgical
group. In our study, 2 (3.6%) patients in the TAVR group
and 4 (7.4%) patients in the SAVR group developed acute
kidney injury. When we examined cerebrovascular events, it
was seen that there were 4 patients (2 patients TIA, 2 patients
stroke) in the TAVR group and 4 (3%) patients (all strokes) in
the SAVR group. In our study, 3 patients in the TAVR group
and 1 patient in the SAVR group had cerebrovascular events.
There was no significant difference in either study. In Gustav
Horsted’s study, 24 (16.9%) patients in the TAVR group and
77 (57.8%) patients in the SAVR group developed atrial fibril-
lation. In our study, atrial fibrillation developed in 12 (22.2%
vs 21.4%) patients in both groups. There was no statistically
significant difference in both studies. In Gustav Horsted's
study, the need for permanent pacemakers was needed in 46
(34.1%) patients in the TAVR group and in 2 (1.6%) patients
in the SAVR group. Similarly, in our study, a pacemaker was
needed in 1 (1.9%) patient in the SAVR group and 12 (21.4%)
patients in the TAVI group. In the study of Gustav Horsted,
when patients were examined at the end of the first year,
NYHA Class II patients were 29.5% in the TAVR group and
15% in the SAVR group, according to NYHA classification.
Moderate dyspnea was higher in the TAVR group. In our
study, at the end of 6 months, 18 patients in the SAVR group
and 40 patients in the TAVR group were in NYHA Class II.
"This was statistically significant in both studies. In the study
of Gustav Horsted, 71.1% of patients in the TAVR group had
moderate and advanced aortic insufficiency at the end of the
first year. In the SAVR group, there was 17.7% of middle-
and advanced-aortic insufficiency. In our study, at the end of
the sixth month, mild (27.1%) and moderate (2.1%) aortic
insufficiency was found in 29.2% patients in the SAVR group.
In the TAVR group, 98.2% had mild (85.2%) and moderate
(13%) aortic insufficiency. Both our study and that of Gustav
Horsted showed aortic insufficiency was higher in the TAVR
group [Gustav Horsted 2015].

In the study of Leon et al., 10 patients in the TAVR group
and 8 patients in the SAVR group died during the procedure or
within 3 days. In our study, 5 patients in the SAVR group and
3 in TAVR group died within 6 months. There is no statisti-
cal difference in both studies. In the first month, 64 patients
(9 of all patients TTA) in the TAVR group, 65 patients (4 of all
patients TTA) in the SAVR group had cerebrovascular events.
At the end of the first year, 99 patients (23 of all patients TIA)
in the TAVR group and 93 patients (16 of all patients TIA) in
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the SAVR group had cerebrovascular events. In our study, 3
patients in the TAVR group and 1 patient in the SAVR group
had cerebrovascular events. There is no statistical difference in
both studies. At the end of the first year, 142 (14.8%) patients
in the TAVI group and 135 (14.7%) patients in the SAVR group
were rehospitalized. In our study, 23 patients in the TAVR
group and 10 patients in the SAVR group were rehospital-
ized. There is no statistically significant difference. Acute renal
failure developed in 13 patients in the TAVR group and in 31
patients in the SAVR group. Similar to our study, there was no
significant difference between the 2 groups. After the proce-
dure, permanent pacemakers were implanted in 85 patients in
the TAVR group and 68 patients in the SAVR group. In our
study, 1 patient in the SAVR group and 12 patients in the TAVR
group required a permanent pacemaker. It is statistically sig-
nificant, and we obtained different results from the other study.
Atrial fibrillation occurred in 91 patients in the TAVR group
and 265 patients in the SAVR group. Statistically, this was sig-
nificant. In our study, atrial fibrillation occurred in 12 patients.
Unlike our study, atrial fibrillation was more common in the
SAVR group [Leon 2016].

In the study of Smith et al, 84 patients in the TAVR group
and 89 patients in the SAVR group died within one year. In
our study, 5 patients in the SAVR group and 3 in TAVR group
died within 6 months. There is no statistical difference in
both studies. In the first month, 19 patients (3 of all patients
TTA) in the TAVR group, 8 patients (1 patient TIA) in the
SAVR group. At the end of the first year, 27 patients (7 of all
patients TIA) in the TAVR group, and 13 patients (4 of all
patients TTA) in the SAVR group had cerebrovascular events.
In our study, 3 patients in the TAVR group and 1 patient in
the SAVR group had cerebrovascular events. There is no
statistical difference in both studies. At the end of the first
year, 58 (18.2%) patients in the TAVR group and 45 (15.5%)
patients in the SAVR group were rehospitalized. In our study,
23 patients in the TAVR group and 10 patients in the SAVR
group were rehospitalized. There is no statistical significant
difference. Acute renal failure developed in 4 patients in the
TAVR group and in 4 patients in the SAVR group. Similar to
our study, there was no significant difference between the 2
groups. After the procedure, 13 patients in the TAVR group
and 12 patients in the SAVR group were implanted with
permanent pacemakers. In our study, 1 patient in the SAVR
group and 12 patients in the TAVR group required perma-
nent pacemakers. It is statistically significant, and we obtained
different results from the other study. In terms of vascular
complications, 59 patients in the TAVR group and 13 patients
in the SAVR group developed vascular complications. Statis-
tically, similar results were obtained with our study.

While 30 patients experienced atrial fibrillation in the
TAVR group, there were 56 patients who experienced atrial
fibrillation in the SAVR group. In our study, atrial fibrillation
occurred in 12 patients. There was no significant difference
in either group. In the study of Smith et al, the mean gradi-
ent was higher in the SAVR group as a result of TTE at the
end of the first year (10.2 = 4.3 mm Hg versus 11.5 + 5.4
mm Hg). But it was not statistically significant. The moderate
and severe paravalvular leak was more common in the TAVR
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group than on the 30th day (12.2% versus 0.9%) and the first
year (6.8% versus 1.9%). In our study, mean gradient was
higher in the SAVR group at the end of sixth month. (12.6 =
7.8 mmHg versus 8.2 = 4.6) both studies had similar results.
In our study, both the first month and sixth month NHYA
were evaluated. The patients in the SAVR group had Class 1
symptoms, while the number of patients with TAVR patients
with Class III symptoms were high. In fact, no symptoms of
Class III SAVR patients were seen in the sixth month. After
TAVR, 24% had Class III patients [Smith 2011].

In the study of Susheel et al, 114 patients in the TAVR group
and 116 patients in the SAVR group died within 2 years. In our
study, 5 patients in the SAVR group and 3 patients in the TAVR
group died within 6 months. There is no statistical difference in
both studies. In 2 years, 34 patients (10 of all patients TTA) in
the TAVR group and 18 patients (5 of all patients TTA) in the
SAVR group had cerebrovascular events. In our study, 3 patients
in the TAVR group and 1 patient in the SAVR group had cere-
brovascular events in 6 months. There is no statistical difference
in both studies. At the end of the second year, 74 (24.7%) patients
in the TAVR group and 60 (21.7%) patients in the SAVR group
were rehospitalized. In our study, 23 patients in the TAVR group
and 10 patients in the SAVR group were rehospitalized. There
is no statistically significant difference. Acute renal failure devel-
oped in 20 patients in the TAVR group and in 21 patients in the
SAVR group. Similar to our study, there was no significant dif-
ference between the 2 groups. After the procedure, 23 (7.2%)
patients in the TAVR group and 19 (6.4%) patients in the SAVR
group were implanted with permanent pacemakers. In our study,
1 patient in the SAVR group and 12 patients in the TAVR group
required permanent pacemakers. No statistical difference was
found. Susheel et al found that TAVR patients had more insuf-
ficiency and moderate paravalvular insufficiency increased late-
term mortality at the two-year follow up [Susheel 2012]. In our
study, there were 19 mild insufficiency in SAVR patients and 42
mild insufficiency in TAVR patients in the first month. In the
sixth month, there were 13 mild and 1 moderate insufficiency in
the SAVR patients; 46 mild and 7 moderate aortic insufficiency
in the TAVR patients [Susheel 2012].

In the study of Daubert et al, in the TAVR group mean
gradient is 11.5 + 5.4 immediately after the procedure was
measured as mean gradient is 11.0 = 6.3 after 5 years. In the
SAVR group, mean gradient is 12.1 = 5.0 immediately after
procedure was measured as mean gradient is 10.6 = 5.5 after §
years. But it was not statistically significant. In the aortic insuf-
ficiency TAVR group, it was found more in the first measure-
ments after the procedure compared to SAVR. At the end of
the fifth year, aortic insufficiency is higher. In our study, aortic
insufficiency is higher in the TAVR group [Daubert 2017].

Our study has several limitations. First, it was a single
center and retrospective study. There was a significant dif-
ference between the age groups, even if the patients were
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selected for moderate and high risk. TAVR cases are the first
cases that were performed in our center. Therefore, patients
had longer hospitalizations, complications (vascular compli-
cation contrast nephropathy), and more frequent follow-up
visits. Finally, the follow-up period was 6 months. Longer
follow up of patients should be done.

In conclusion, we have shown that in patients with aortic
stenosis who are at high/intermediate risk for operative com-
plications and death, surgical aortic-valve replacement and
TAVR were associated with similar mortality at 6 months.
Our findings indicate that transcatheter replacement is an
alternative to surgical replacement in a well-chosen, high-risk
subgroup of patients with aortic stenosis. Lastly, according
to SAVR, patients admitted to hospital more frequently after
TAVR were associated with insufficiency of the aortic valve
after the procedure.
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