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Abstract
Background: The ultimate goal of mitral valve surgery in younger women is to extend life expectancy and improve quality of
life. Mitral valve replacement prosthesis in the middle-aged women is a difficult choice between the lifelong anticoagulation of a
mechanical prosthesis versus a limited long-term durability of the bioprosthesis. The current trend towards reducing the women
age for selection of the mitral bioprosthesis over a mechanical prosthesis lead to a dilemma for younger women decision making.1,2
The aim of this study is to compare the clinical out-comes after mitral valve bioprosthesis versus mechanical prosthesis in younger
women population when mitral valves repair not feasible or unsuitable. Methods: A single-centre prospective non randomized
registration of all women patients undergoing Mitral Valve Replacement at our center from January 2010 to February 2020
established. Results: Between January 2010 and February 2020, 355 female patients underwent mitral valve replacement at
our center, 174 female patients of them had mitral valve replacement with mitral bioprosthesis (Mb) and 181 female patients of
them had mitral valve replacement with mitral mechanical (Mm) prosthesis. Our study proved that the use of anticoagulation
among the Mm young women associated with a remarkable risk of postoperative bleeding, abortion and increase frequency of
the pregnancy related complication of the anticoagulation (p=< 0.0001), moreover, there is a considerable survival benefits
for younger women patients received Mb(p= 0.0001). Conclusions: These data confirm that the impulse for the use of mitral
bioprosthesis for young women population has been great with an astonishing survival benefits.
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Abstract
Background:
The ultimate goal of mitral valve surgery in younger women is to extend life expectancy and improve quality
of life. Mitral valve replacement prosthesis in the middle-aged women is a difficult choice between the lifelong
anticoagulation of a mechanical prosthesis versus a limited long-term durability of the bioprosthesis. The
current trend towards reducing the women age for selection of the mitral bioprosthesis over a mechanical
prosthesis lead to a dilemma for younger women decision making.1,2
The aim of this study is to compare the clinical out-comes after mitral valve bioprosthesis versus mechanical
prosthesis in younger women population when mitral valves repair not feasible or unsuitable.
Methods:
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A single-centre prospective non randomized registration of all women patients undergoing Mitral Valve
Replacement at our center from January 2010 to February 2020 established.
Results:
Between January 2010 and February 2020, 355 female patients underwent mitral valve replacement at our
center, 174 female patients of them had mitral valve replacement with mitral bioprosthesis (Mb) and 181
female patients of them had mitral valve replacement with mitral mechanical (Mm) prosthesis. Our study
proved that the use of anticoagulation among the Mm young women associated with a remarkable risk
of postoperative bleeding, abortion and increase frequency of the pregnancy related complication of the
anticoagulation (p= < 0.0001), moreover, there is a considerable survival benefits for younger women patients
received Mb(p = 0.0001).
Conclusions :
These data confirm that the impulse for the use of mitral bioprosthesis for young women population has
been great with an astonishing survival benefits.
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Introduction:
The ultimate goal of mitral valve surgery in younger women is to extend life expectancy and improve quality
of life. Mitral valve replacement prosthesis in the middle-aged women is a difficult choice between the lifelong
anticoagulation of a mechanical prosthesis versus a limited long-term durability of the bioprosthesis. The
current trend towards reducing the women age for selection of the mitral bioprosthesis over a mechanical
prosthesis lead to a dilemma for younger women decision making.1,2 However little literatures exists supporting the use of mitral bioprosthesis over mechanical prosthesis, a lot of surgeons and cardiologists are
reducing the women age recommendation for mitral bioprosthesis.3
the American College of Cardiology/American Heart Association guideline advised The mitral bioprosthetic
valve for sinus rhythm younger women who chose this valve type in respect to her lifestyle considerations
after comprehensive conversation of anticoagulation risk of mechanical prosthesis versus necessitating of
reoperation in the future of the bioprosthesis .7
Several literatures reported that both the mitral bioprosthesis and mechanical mitral prosthesis had an
equivalent postoperative survival and quality of life.8,9
The younger women population particularly in child-bearing period worried from the mechanical mitral
prosthesis because of its bothering valve sounds, necessitating of repeated medical visits and blood tests,
probability of anticoagulant-related teratogencity, thrombotic and bleeding complications.13

2

The aim of this study is to compare the clinical out-comes after mitral valve bioprosthesis versus mechanical
prosthesis in younger women population when mitral valve repair not feasible or unsuitable.
Materials and methods:
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This study is a single-centre registration prospective non randomized evaluation of mitral bioprosthesis
performed at the Cardiothoracic Department, Ain Shams University, Cairo, Egypt, between January 2010
and February 2020.Our present study approved by the local ethical committee in accordance with Helsinki
Declaration on clinical research involving human being. All patients included in our study gave written
informed consent before the surgical procedures. All women patients undergoing Mitral Valve Replacement at
our center from January 2010 to February 2020 included in our study. Our present study also included patients
had Mitral Valve Replacement with atrial fibrillation ablation (AF) and tricuspid valve repair or replacement.
Age, sinus rhythm and lifestyle consider as a recommendation for mitral valve bioprosthesis. Women want to
become pregnant, with oral anticoagulant contraindication, with poor anticoagulant compliance considered
for mitral bioprosthesis even if they < 60 years old. Our exclusion criteria were infective endocarditis, prior
cardiac operation, cardiogenic shock, emergency operation, and concomitant coronary artery bypass graft or
aortic valve replacement. All our patients with Mitral valve bioprosthesis take oral acetylsalicylic acid (ASA)
150 mg daily and those with Mitral valve mechanical prosthesis and/or AF take daily oral anticoagulant
regularly.
All patients underwent basic preoperative demographic data (age, BMI, NYHA classification, previous cardiological interventions, cardiovascular risking factor, Comorbidities, Euroscore, echocardiography [Transthoracic Echocardiogram (TTE) - Transoesophageal Echocardiogram (TEE)], clinical data and laboratory data
evaluation. Patient’s preoperative and postoperative echocardiographic data [EF, LVEDD (mm), LVESD
(mm), Left atrium (mm), Right atrium (mm), Mitral opening (mm), and mitral valve pathologies] recorded.
Intra-operative TEE data, as well as, the postoperative TTE data at one-week post-operative and upon
clinical follow-up recorded.18,20 The relevant medical or surgical history registers. Patient’s operative Variables (surgical approach [conventional or minimal invasive], Cross clamp time, Bypass time, type and size of
mitral prostheses, Concomitant AF ablation and Tricuspid procedures) recorded. Patient’s postoperative Variables (Ventilation time ,ICU stay, Hospital stay, pleural effusion, Pericardial tamponade, Wound infection,
Arrhythmia [AV block – AF], Pneumothorax Pneumonia, Stroke, Acute renal failure, Temporary dialysis,
Neurological complication, Pacemaker implantation, 30-days cardiac and non cardiac death) registered.
Statistical data analyses:
Our study continuous data presented as means ± standard deviations (SDs) for the normally distributed
variables or as median and interquartile range (IQR) for the non-normally distributed variables. The descriptive analysis for the categorical data was expressed as an absolute values and frequencies (%).Comparative
analysis for Mitral bioprosthesis and Mitral mechanical prostheses groups were achieved using Fisher’s exact
test or Chi-square test for categorical variables and student t test or Mann-Whitney U test for continuous
variables as appropriate. In all cases P value < 0.05 considered statistically significant. All Statistical tests
were calculated using IBM SPSS 20 (IBM, USA).
Results:
Between January 2010 and February 2020, 556 female patients underwent mitral valve surgery at our center,
including 64% (355/556) of female patients had mitral valve replacement and 36% (201/556) of female
patients had mitral valve repair. 174 female patients of them had mitral valve replacement with mitral
bioprosthesis (Mb) and 181 female patients of them had mitral valve replacement with mitral mechanical
(Mm) prosthesis. Overall, 75% (266/355) of patients included in present study were female in child-bearing
period. 77% ( 134/174 ) of Mb patients group were female in child-bearing period and 73% (132/181) of
Mm patients group were female in child-bearing period. The majority of patients had Rheumatic mitral
valve disease 74% (263/355) with sever MR grade [?] V 68.5% ( 243/355 ) and Annular dilatation 62%
(220/355 ). 36% (128/355) of all patient had atrial fibrillation. Preoperative Patient demographics, mitral
valve pathology and echocardiographic data compared between both groups and were statistically non-
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significant.( Table 1) of all patients mitral valve replacement 49% received Mb (Group I) and 51% received
Mm (Group II). The operative characteristics of both groups presented in (table 2). However, the operative
parameters show no statistical significant difference between the two groups, there was a significant shorter
cardiopulmonary bypass time in Mb group in comparison to Mm group (p = 0.0001).We observe significant
statistical difference in the postoperative ICU and clinical follow-up course between the both groups with
excellent outcomes within patients of Mb group. (Table 3) Hospital and ICU stay was significant shorter
in Mb group in comparison to Mm group (p = < 0.0001). Postoperative NYHA class status show much
improvement in Mb group in comparison to Mm group (p = 0.04).Noteworthy there was a higher frequency
for mitral valve re-replacement in Mm group in comparison to Mb group (3.7% vs. 0.6 %; p =0.02). The
postoperative complication of mitral valve replacement included wound infection, pericardial tamponade,
AF, Pneumothorax, pneumonia and acute renal failure showed non significant differences between groups.
The Immediate operative death (0.6%) was only seen in Mm group. After 10 years follow-up, we found a
remarkable significant low post-operative transvalvular pressure gradient of Mb group in comparison to Mm
group with p = < 0.0001, moreover, the vena contracta was a significant more wide in patients of Mb group
in comparison to Mm group(p =0.006).
Overall, at 30 days postoperative follow-up, 3/355 (0.8%) of all patient had mitral valve replacement died,
one of them in Mb group 1/174 (0.6%) and 2/181 (1.2%) in Mm group. The most common postoperative
complication of mitral valve replacement was AF 68/355(19%) of all patients.36/355 (10%) of all patients
experienced pneumonia, 5/355(1.4%) wound infection, 28/355 (7.9%) pericardial tamponade, 13/355 (3.7%)
Pneumothorax, 9/355 (2.5%) pleural effusion and 14/355 (3.9%) stroke. While, 34/355(9.6%) of all patients
had Acute renal failure (ARF), only 10/355(2.8%) of them need Temporary haemodialysis. However,29/355(
8.2%) of all patient suffered of A-V block grade III, 27/355 (7.6% ) of all patients had Pacemaker implantation. However, Re-exploration for postoperative bleeding occurred in 22/355 (6.2%) of all patients, it
was significantly higher in Mm group 18/181 (10%) in comparison to 4/174 (2.4%) in Mb group (p= <
0.0001).While , abortion occurred in 32/355 (9%) of all our women in child-bearing period, it was significantly higher in Mm group 27/181 (15%) versus 5/174 (3%) in Mb group (p= 0.0001). pregnancy freedom of
anticoagulant complication occurred in 68.2% (242/355) of all our women in child-bearing period, it was significantly higher in Mb group 141/174 (81%) in comparison to 101/181 (56%) in Mm group (p= < 0.0001).
(Table 4) The postoperative complications distribution and survival rate over the follow-up period of 10
years presented in Kaplan–Meier curve. In the overall postoperative clinical follow-up period of 10 years, our
present study recorded that Mb patients group had a significant better survival rate in comparison to Mm
patients group. Survival rates were 92.2% for Mb group and 69% for Mm group (p = 0.01). The Survival
rate of Mb group was statistically significant better than Mm group was. (Figure 1) However, the 95% Confidence Interval of Cox hazards survival regression ratio was statistical significant between Mb group and
Mm group [0.1926 (0.0759to 0.4889) with p = 0.0001],the adjustment 95% Confidence Interval Cox hazards
survival regression ratio for preoperative variables (age, logistic Euroscore-I ,MR grade 4) was no statistical
significant differences between both group [0.5581(0.3254 -0. 0.9581) with p = 0.059670].
Discussion:
This single-centre study gives a current delineation of the safety and efficacy of the two mitral valve prostheses
hypotheses. Event rate of mitral valve re-replacement appears high among Mm group and we consider this
the result of poor compliance of the oral anticoagulant among young women due to their desire to be pregnant.
Furthermore our study confirmed that the remarkable high success rate of Mb in younger women, while Mm
in younger women associated with an increased risk of the postoperative bleeding. However, Both types of
mitral prosthesis have advantages and disadvantages, the peculiar patient characteristics must be consider
during the decision-making for mitral valve prosthesis type.14,15
Recent report demonstrated that Mb has superior antithrombotic properties and longer durability, while
Mm associated with thromboembolism and bleeding events.8, 16 Our study proved that the use of oral
anticoagulation among the Mm young women associated with a remarkable risk of postoperative bleeding,
abortion and increase frequency of the pregnancy related complication of the anticoagulation, moreover,
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there is a considerable survival benefits for younger women patients received Mb.
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Kaplan–Meier curve for the long-term survival of our study at 10 years follow-up of mitral valve replacement
among young women demonstrated that there was a higher significant survival with Mb (92.2%) in comparison to Mm (69%), in spite of survival being equivalent for both group in the first three years of the study.
Our 95% Confidence Interval Cox regression analysis declared that while there was a significant survival
difference between Mb and Mm [hazards ratio = 0.1926 (0.0759to 0.4889) with p = 0.0001], after adjustment for preoperative base line variables (age, logistic Euroscore-I ,MR grade 4) there was no significant
difference between both group [hazards ratio= 0.5581(0.3254 -0. 0.9581) with p = 0.059670].The peculiar
patient characteristics including child-bearing period, the frequency of medical visits and blood tests, the
possibility of anticoagulant-related thrombotic and bleeding events and teratogencity particularly in pregnant women influence the choice of mitral valve prosthesis type in young women. The rate of Comorbidities,
such as atrial fibrillation, renal failure, Obesity, Diabetes mellitus and operative factors did not show any
statistically significant difference between both groups. In the future, Mb implantation in young women will
get the benefit of the trans-catheter valve-in-valve technique when structural valve deterioration occurs and
that will decrease the risk of reoperation, Furthermore, newer Mb with long durability may also make Mb
more point attractive for the young women population from both the patient’s perspective and medical care.
Our study match the Society of Thoracic Surgeons database report from 2000 to 2007 which declared that
the women age receiving mitral bioprosthesis was significantly reduced and the mitral mechanical valve
implantation decreased from 68% to 37% among young women.11 Our present study aggree with Joseph
Woo and associate reported that the young age was not a risk factor for the structural deterioration of the
mitral valve bioprosthesis. Moreover, the mitral bioprosthesis Long-term postoperative follow-up for 20 years
demonstrated that The freedom from the reoperation of the new mitral bioprosthesis due to structural valve
deterioration was 91, 76 and 50% at 10, 15 and 20 years respectively. 10
A recent confirmed data shows that only 62% of young women received mechanical mitral prosthesis on oral
anticoagulation found within the acceptable international normalized ratio range.4,5,19 Patricia and associate
proved that the mitral bioprosthesis structural deterioration is unclear and believed to be a result of calcium
and lipids accumulation over the valve surface. So, the complete saline rinse of the mitral bioprosthesis more
than once before surgery leads to a considerable decrease in structural deterioration frequency.6 However,
in the past, no one can deny the limited durability consequence of the old mitral bioprosthesis, the new
generation of the mitral bioprosthesis had an excellent long- term durability and performance for > 25
years.11
The factors contributed to the impulse use of mitral valve bioprostheses in young female patients at childbearing period are the classic surgical recommendation of the life time anticoagulation for the mechanical
mitral prosthesis for young women patients, the lower risk of reoperation with the new generation of the
mitral bioprostheses, the future valve in valve technique and young female patients’ decision to not accept
the activity constraints associated with anticoagulants.13,17
Limitations of our study:
Our study limitations that necessitate considerations are; our present study is non randomized prospective
study and the patient population is definitely limited, for all the previously bring up limitations, our study
need verification with a larger prospective randomized study sample.
Conclusions:
The impulse for the use of mitral bioprosthesis for young women population has been great. The recorded
10-year survival rate is higher in Mb than Mm in young women patients, but the adjusted Cox regression
analysis demonstrated that there is no significant difference between the two groups, therefore, the valve
selection decision making in young women is important for patient survival.
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Table 1: preoperative demographic base line data

Age (years)
Childbearing period
BMI (Kg/m2 )
Hypertension (%)
Diabetes mellitus (%)
Obesity (%)
Familiar history of
cardiac surgery (%)
Past history of
cardiology intervention
(%)
History of previous
mitral valve repair (%)
Renal failure (%)
Cerebrovascular
accident (%)
Chronic lung disease (%)
Peripheral vascular
disease (%)
AF (%)
Euroscore
NYHA class
Echocardiographic data
:
Mitral valve pathology
MS (%)
Sever MR ( > grade 4 )
( %)
Rheumatic ( %)
Degenerative (%)
Endocarditis (%)
EF (%)
LVEDD (cm)
LVESD (cm)
LA (cm)
RA (cm)
PAP (mmHg)
Annular dilatation
Annular or subvalvular
Calcification

Mitral bioprosthesis

Mitral mechanical
prostheses

P value

47.6±9.9
134/174(77%)
26.2±1.6
77/174(44%)
47/174(27%)
44/174(25.3%)
19/174(11%)

46.5±10
132/181(73%)
26.5 ±1.8
76/181(42%)
45/181(24.8%)
46/181(25.4%)
27/181(15%)

0.30
0.39
0.098
0.70
0.64
0.93
0.26

9/174(5%)

11/181(6%)

0.68

5/174(3%)

7/181(3.7%)

0.61

6/174(3.6%)
4/174(2.4%)

6/181(3.3%)
3/181(1.7%)

0.87
0.83

25/174(14.4%)
26/174(15%)

28/181(15.5%)
29/181(16%)

0.75
0.79

61/174(35%)
5.6±1.4
3.86± 0.34
Echocardiographic data
:

67/181(37%)
5.9±2.3
3.88±0.31
Echocardiographic data
:

0.69
0.14
0.56
Echocardiographic data
:

57/174(32.8%)
118/174(68%)

59/181(32.6%)
125/181(69%)

0.97
0.84

127/174(73%)
31/174(18%)
16/174(9%)
50± 10
5.1±0.7
3.6± 0.4
4.3±0.5
4.6 (3.9-5.2)
43±7
106/174(61.1%)
49/174(28%)

136/181(75.1%)
29/181(16%)
14/181(7.7%)
52±12
5±0.5
3.7±0.6
4.4±0.7
4.8( 4-5.5)
44±9
114/181(63%)
58/181(32%)

0.67
0.62
0.73
0.09
0.12
0.07
0.12
0.32
0.24
0.71
0.41

7

BMI: Body Mass Index; AF: Atrial Fibrillation; Euroscore: predicted the risk of cardiac operations with
low risk: < 2 points; moderate risk: 3–5 points; high risk: >6 points; NYHA: New York Heart Association;
MS: Mitral stenosis; MR: Mitral Regurgitation; EF: Ejection Fraction; LVEDD: left ventricular end diastolic diameter; LVESD; left ventricular end systolic diameter; LA: Left Atrium; RA: Right Atrium; PAP:
Pulmonary Artery Pressure.
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Table 2: operative data

CPB time (min)
ACC time (min)
Mitral Valve size :
25 mm( %)
27 mm( %)
29 mm( %)
31 mm( %)
Concomitant AF
ablation (%)
Tricuspid valve repair
(%)
Tricuspid valve
replacement (%)

Mitral bioprosthesis (Mb)

Mitral mechanical
prostheses (Mm)

P value

105±15.7
73±12
Mitral Valve size :
24/174(14%)
79/174(45%)
66/174(38%)
5/174(3%)
61/174(35%)

115±18.2
75±13
Mitral Valve size :
27/181(15%)
89/181(49%)
58/181(32%)
7/181(4%)
67/181(37%)

0.0001
0.13
Mitral Valve size :
0.79
0.45
0.24
0.61
0.69

54/174(31%)

53/181(29%)

0.68

9/174(5%)

13/181(7.1%)

0.43

ACC: aortic cross-clamping; CPB: cardiopulmonary bypass; AF: Atrial Fibrillation
Table 3: postoperative follow-up data

Ventilation time (hour)
ICU stay (hour)
Hospital stay (hour)
NYHA class
Wound infection (%)
Pericardial tamponade (%)
AV block grade III (%)
AF (%)
Pneumonia (%)
Pneumothorax (%)
Pleural effusion (%)
Pacemaker implantation (%)
Acute renal failure (%)
Temporary dialysis (%)
Stroke (%)
Re-exploration for postoperative bleeding (%)
The Immediate operative Death
30-day Death (%)
30-day Cardiac Death (%)
30-day non Cardiac Death (%)
10 years Death (%)
10 years Cardiac Death

Mitral bioprosthesis (Mb)

Mitral mechanical prostheses (Mm)

P value

13.8(9-18)
38.2±15.7
11.7±2
1.1±0.4
2/174(1.2%)
11/174(6.5%)
13/174(7.3%)
37/174(21%)
17/174(9.5%)
4/174(2.4%)
6/174(3.6%)
13/174(7.3%)
16/174(9%)
3/174(2%)
6/174(3.6%)
4/174 (2.4%)
0
1/174(0.6%)
0
1/174(0.6%)
6/174 (3.6%)
2/174(1.2%)

14.3 ( 8-20 )
46± 17
15.5±2.6
1.2± 0.5
3/181(1.7%)
17/181(9.3% )
16/181(8.8%)
31/181(17%)
19/181(10.5%)
9/181(5%)
3/181(1.7%)
14/181(7.7%)
18/181(10%)
7/181(3.7%)
8/181(4.4%)
18/181(10%)
1/181(0.6%)
2/181(1.2%)
0
2/181(1.2%)
18/181 (10%)
12/181(6.7%)

0.17
< 0.0001
< 0.0001
0.04
0.82
0.33
0.61
0.34
0.82
0.27
0.19
0.94
0.75
0.27
0.66
< 0.000
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10 years non Cardiac Death
Mitral re-replacement
Abortion
pregnancy free of anticoagulant complication
Echocardiographic data :
EF (%)
LVEDD (cm)
LVESD (cm)
LA (cm)
RA (cm)
Transprosthetic pressure gradient (mmHg)
PAP (mmHg)
width of the vena contracta (cm)

Mitral bioprosthesis (Mb)

Mitral mechanical prostheses (Mm)

P value

4/174 (2.4%)
1/174 (0.6%)
5/174(3%)
141/174(81%)

6/181(3.3 % )
7/181(3.7%)
27/181(15%)
101/181(56%)

0.58
0.02
0.0001
< 0.0001

53± 11
5.1±0.3
3.7±0.6
4.3±0.4
4.7 (4.2-5.2)
7± 3
43 ± 5
0.67±0.08

52± 13
5±0.6
3.8±0.5
4.2±0.6
4.8( 4.2-5.4)
15± 4
42± 6
0.64±0.12

0.44
0.05
0.08
0.07
0.09
< 0.0001
0.08
0.006

Variable described as patients applicable/patients with available information with percentage in brackets;
ICU: Intensive Care Unit; NYHA: New York Heart Association; AV block: Atrio-Ventricular block; AF:
Atrial Fibrillation; EF: Ejection Fraction; LVEDD: left ventricular end diastolic diameter; LVESD; left
ventricular end systolic diameter; LA: Left Atrium; RA: Right Atrium; PAP: Pulmonary Artery Pressure.
Table 4: 10 year’s outcomes

Re-exploration for postoperative bleeding (%)
10 years Death (%)
Re-operation (%)
Abortion
pregnancy free of anticoagulant complication
Pacemaker implantation (%)
Acute renal failure (%)
Temporary dialysis (%)
Stroke (%)
30-day Death (%)
Wound infection (%)
Pericardial tamponade (%)
AV block grade III (%)
AF (%)
Pneumonia (%)
Pneumothorax (%)
Pleural effusion (%)

Mitral bioprosthesis (Mb)

Mitral mechanical prostheses (Mm)

OR 95%

4/174 (3.2%)
6/174 (3.5%)
1/174 (0.6%)
5/174(3%)
141/174(81%)
13/174(7.3%)
16/174(9%)
3/174(2%)
6/174(3.5%)
1/174(0.6%)
2/174(1.4%)
11/174(6.5%)
13/174(7.5%)
37/174(21%)
17/174(9.5%)
4/174(2.3%)
6/174(3.5%)

18/181(10%)
18/181 (10%)
7/181(3.7%)
27/181(15%)
101/181(56%)
14/181(7.5%)
18/181(10%)
7/181(4%)
8/181(4.4%)
2/181(1.1%)
3/181(1.7%)
17/181(9.3% )
16/181(9%)
31/181(17%)
19/181(10.5%)
9/181(4.7%)
3/181(1.4%)

0.2052
0.3234
0.1437
0.1687
3.3843
0.9632
0.8624
0.4361
0.7723
0.5173
0.6899
0.6510
0.8327
1.3068
0.9232
0.4497
2.1190

Variable described as patients applicable/patients with available information with percentage in brackets.
OR: Odds Ratio calculated by logistic regression; AOR: Adjusted Odds Ratio for preoperative age, logistic
EuroScore-I and MR grade 4; AV block: Atrio-Ventricular block; AF: Atrial Fibrillation
Figure1: Kaplan–Meier curve for the long-term survival after mitral valve replacement.
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