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Background: Aortic valve repair (AV-repair) is an alternative treatment option for patients with aortic
regurgitation (AR), but durability is still reason for concern, especially for bicuspid aortic valves (BAV). We
retrospectively evaluated mid-term results after AV-repair in patients with BAV or tricuspid aortic valves
(TAV), including reoperation rates, recurrence of regurgitation, and survival.

Methods: Patients undergoing AV-repair between November 2004 and March 2016 without procedures
involving the aortic root were included. Echocardiographic examinations were performed before and after
the operation and at follow-up. Repair techniques were recorded and evaluated.

Results: Of 150 patients, 89 (59.3%) had TAV and 61 (40.7%) BAV. AR > moderate was found in 66
patients with TAV (74.2%) and 49 with BAV (80.3%). At discharge, 74 TAV-patients had < mild AR (84.4%),
11 (12.4%) moderate. 57 patients (93.4%) with BAV had < mild AR, 1 (1.6%) moderate and 2 (3.3%) severe.
Mean follow-up was 4.4x2.7 years with < mild AR in 56 TAV patients (73.7%) and moderate in 18 (20.2%).
In patients with BAV, 43 (76.8%) had < mild AR and 4 (6.6%) moderate. Survival in patients with TAV
was significantly decreased compared to BAV (P=0.033), but reoperation-rates did not differ significantly
(P=0.651).

Conclusions: AV-repair is a safe and feasible option in patients with AR and can achieve similar results in
patients with TAV and BAV. The complexity of the repair technique predicts repair failure.
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Introduction repair of 73%=5% with freedom from significant AR of
84.9%+2.7% and freedom from reoperation of 86%=3% (1).

Historically, prosthetic valve replacement has been ] . .
The main advantages of AV-repair are preservation of the

the primary treatment for patients with severe aortic

regurgitation (AR). Aortic valve repair (AV-repair) has native valve with subsequent avoidance of anticoagulation and

become an alternative therapeutic option for these patients, a lower risk of endocarditis compared to that associated with
yielding satisfactory mid- and long-term results. Price prosthetic valve replacement (2). However, durability of the
and colleagues reported a 10-year survival rate after AV- repair is an ongoing reason for concern, especially in patients
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with bicuspid aortic valves (BAV) (3-7). Additionally, most of
the available data on AV- repair include procedures involving
the aortic root such as remodeling or reimplantation
techniques. The aim of this study was to evaluate mid-term
results after AV-repair without root procedures in patients
with either BAV or tricuspid aortic valves (TAV), including
reoperation rates, recurrence of regurgitation, and survival.
We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/jtd-19-4193).

Methods

The local ethic committee of the medical faculty at the
Technical University of Munich approved the study
(524/19S). Patients undergoing AV-repair without aortic
root involvement between November 2004 and March 2016
were identified retrospectively in our institutional database.
Based on the intraoperative findings, patients were divided
into TAV and BAV groups. Pre- and postoperative trans-
thoracic echocardiography (T'TE) assessed the severity of
AR (graded: none, mild, moderate, severe), peak and mean
pressure gradients across the aortic valve, left-ventricular
ejection fraction (LVEF), and left-ventricular end-systolic
(LVESD) and end-diastolic diameters (LVEDD) (8).
Every patient underwent intraoperative trans-esophageal
echocardiography before and after cardiopulmonary
bypass (CPB). The policy in our institution is to preserve a
native valve whenever possible, regardless of the patients’
age. If patients present with regurgitant aortic valves,
intraoperative analysis of the valve is performed and, based
on these findings, the decision to AV-repair or prosthetic
valve replacement is made. After AV-repair, we only accept
intraoperatively AR < mild, measured by trans-esophageal
echocardiography.

In patients undergoing AV-repair, multiple techniques
are applied, and in many cases, more than one technique is
used to treat different pathologies. For thorough analysis,
we further classified the different reconstructive techniques
according to the level of complexity: we considered patch
implantation as the technically most demanding procedure,
followed by triangular resection, cusp plication, and
isolated subcommissural annuloplasty (SCA). If more than
one reconstructive technique was applied, patients were
allocated according to the most complex technique.

After discharge, echocardiographic data were obtained
from the referring cardiologists. Statistical analysis was
done using IBM SPSS Version 23 (IBM, Armonk, NY,
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USA). Continuous variables are reported as mean =
standard deviation. For all categorical variables, absolute
and relative frequencies are provided. Survival and freedom
from reoperation are presented as Kaplan-Meier curves
and statistical significance was calculated with the log-rank
test. Normal distribution was tested using the Kolmogorov-
Smirnov-test. T-tests were performed for paired and
unpaired samples. P values <0.05 were considered as
significant.

Results

Between November 2004 and March 2016, 150 patients
underwent surgical reconstruction of the aortic valve. A
TAV was found in 89 patients (59.3%) and a BAV in 61
patients (40.7%). Demographic data and comorbidities
are provided in Table 1. The BAVs were classified
intraoperatively according to the Sievers classification
(Sievers type 1 (59; 96.7%), Sievers type 0 (2; 3.3%)] (9).
Of the patients with Sievers Type 1 BAV, 55 (93.2%) had
a fused left-right coronary cusp and 4 (6.8%) had a fused
right non-coronary cusp. Preoperative TTE showed a
similar percentage of more than moderate AR in TAV
(66 patients, 74.2%) and BAV (49 patients, 80.3%). In all
patients with mild AR in preoperative TTE, intraoperative
TEE showed moderate AR, which prompted AV-repair.
Detailed echocardiographic data are shown in Zable 2.

The most commonly used surgical techniques were
subcommissural annuloplasty (SCA) (132 cases; 88%), cusp
plication (86 cases; 57.3%), triangular resection (43 cases;
28.7%), and patch implantation (17 cases; 11.3%). Mean
CPB (P=0.062) and aortic cross-clamp time (P=0.395) did
not differ significantly between patients with TAV and
BAV (1able 1). Concomitant procedures were performed
in 66 (74.2%) of the patients with TAV and 37 (60.7%) of
the patients with BAV (Table I). Prior to discharge, TTE
in patients with TAV revealed no or mild AR in 74 (84.4%)
and moderate AR in 11 (12.4%). In patients with BAV, 38
(62.3%) had no AR, and 19 (31.1%) had only mild AR;
one patient (1.6%) had moderate AR and 2 (3.3%) had
severe AR.

The overall mean follow-up time was 4.4+2.7 years and
was complete in 100% for survival and reoperation rates
and in 91.6% for echocardiographic data. For patients with
TAV, echocardiographic data revealed no or mild AR in 56
patients (73.7%) and moderate AR in 18 (20.2%) at follow-
up. For patients with BAV, echocardiography revealed no or
mild AR in 43 patients (76.8%) and moderate AR in 4 (6.6%)

7 Thorac Dis 2020;12(7):3514-3523 | http://dx.doi.org/10.21037/jtd-19-4193


http://dx.doi.org/10.21037/jtd-19-4193
http://dx.doi.org/10.21037/jtd-19-4193

3516

Table 1 Baseline demographics and concomitant procedures

Prinzing et al. Outcomes after repair of bi- and tricuspid aortic valves

Variables TAV (n=89) BAV (n=61) P value
Male patients 61 (68.5) 58 (95.1) <0.001
Mean age 64+12 43.2+11.3 <0.001
Arterial hypertonia 73 (82.0) 33 (564.1) 0.009
Hyperlipidemia 30 (33.7) 14 (23.0) 0.149
Diabetes mellitus 4 (4.5) 1(1.6) 0.342
Familiar disposition 18 (20.2) 15 (24.6) 0.529
Concomitant procedures 66 (74.2) 37 (60.7) 0.088
Mitral valve repair/replacement 25 (28.1) 7 (11.5) 0.009
Tricuspid valve repair 13 (14.6) 1(1.6) 0.002
Coronary-artery bypass grafting 19 (21.3) 4 (6.6) 0.007
Reduction aortoplasty 2(.2) 5(8.2) 0.129
Ascending aorta replacement 30 (33.7) 22 (36.1) 0.768
Aortic arch replacement 8(9.0) 1(1.6) 0.036
Cardiopulmonary bypass time 113.8+44.6 100.3+42.3 0.065
Cross clamp time 79.9+32.9 75.3+32.1 0.397

Data are shown as mean + SD or number (percentage). BAV, bicuspid aortic valve; TAV, tricuspid aortic valve.

(Tible 2).

In 5 (5.6%) of the patients with TAV and 3 (4.9%) of
those with BAV, redo procedures had to be performed
during the same hospital stay, owing to recurrent AR in
7 patients (4.7%) and aortic stenosis in 1 patient (0.7%,
BAV group). Of these, 7 were treated with prosthetic valve
replacement and 1 underwent re-reconstruction. During the
initial hospital stay, 4 patients (2.7%) died. During follow-
up, reoperation had to be performed in 8 patients with TAV
(9%) and 8 with BAV (13.1%). The cause of recurrent AR
was cusp prolapse in 2 patients (1.3%), annular dilatation
in 3 2%), cusp tear in 3 (2%), cusp restriction in 3 (2%),
patch degeneration in 3 cases (2%), and acute dissection of
the aortic root in 1 (0.7%). One patient developed aortic
stenosis after implantation of an autologous pericardial
patch. The patch calcified and caused restrictive motion and
stenosis.

Compared to preoperative data in patients with TAV,
only LVEDD significantly changed at discharge and follow-
up, while in patients with BAV, LVEDD, LVESD, P max,
and P mean significantly changed. Intergroup comparison
showed at discharge and follow-up significantly higher
maximum (P<0.001, P=0.003) and mean (P=0.001 each)
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pressure gradients in BAV. At discharge, the EOA was
significantly larger after TAV repair (P=0.008), but not at
follow-up (P=0.601). Detailed echocardiographic data can
be found in Tables 2,3 and a graphic visualization of selected
parameters in Figure 1A4,B,C.

Survival in patients with TAV at 1 (93.1%; CI: 87.8-
98.4%), 5 (91.2%; CI: 84.7-97.7%), and 8 years (88.4%;
CI: 80.2-96.6%) was significantly decreased compared
to survival in patients with BAV (100%, CI: 100-100%;
96.2%, CI: 88.8-100%; and 96.2%, CI: 88.8-100%;
P=0.033, Figure 24). Freedom from reoperation at 1, 5,
and 8 years was 91.9% (CI: 86.2-97.6%), 82.5% (CI: 73.7-
91.3%), and 82.5% (CI: 73.7-91.3%) in patients with TAV
and 88.3% (CI: 80.1-96.5%), 77.8% (CI: 65.7-89.6%), and
77.8% (CI: 65.7-89.6%) in patients with BAV (Figure 2B).
No significant differences were found in patients with TAV
compared to those with BAV (P=0.651).

According to our above-described classification, 17
patients (11.3%) were allocated to patch implantation, 34
(22.7%) to triangular resection, 48 (32%) to cusp plication,
and 39 (26%) to isolated SCA (Figure 3A4). Miscellaneous
procedures were carried out in 12 patients (8%). Freedom
from reoperation was highest for patients who underwent
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Table 2 Echocardiographic parameters at baseline, discharge, and follow-up

Parameter Tricuspid valve (n=89) Bicuspid valve (n=61) BAV vs. TAV

Preoperative

Aortic regurgitation

None 2(2.2) 1(1.6)

Mild 21 (23.6) 11 (18)

Moderate 33 (37.1) 11 (18)

Severe 33 (37.1) 38 (62.3)
LVEF 57.3+8.3 57.8+5.6 0.752
LVEDD 58.1+9.4 60.3+8.1 0.169
LVESD 38.6+9.4 41.3+7.3 0.161
Aortic root 37.2+5.4 38.6+4.9 0.179
Ascending aorta 42.9+10.3 42.7+9.1 0.889
Maximum gradient 13.7£12.8 15.4+7.1 0.499
Mean gradient 7.3+7.4 8.5+4 0.430
EOCA 2.7+0.6 2.9+1.3 0.593

Discharge

AR

None 26 (29.9) 38 (62.3)

Mild 48 (55.2) 19 (31.1)

Moderate 11 (12.6) 1(1.6)

Severe 2 (2.3) 2 (3.3)
LVEF 52.8+10.3 51.9+8.9 0.594
LVEDD 52.2+7.9 52.3+7.1 0.922
LVESD 37.7+8.1 36.9+7 0.701
Aortic root 35.9+5.5 36.6+4.1 0.568
Ascending aorta 32.9+3.6 32.6+4.5 0.773
Maximum gradient 16.2+7.3 22.7+11 <0.001
Mean gradient 8.5+3.9 13.8+7.3 <0.001
EOCA 2.5+0.9 1.9+0.7 0.008

Follow-up

AR

None 12 (15.8) 31 (55.4)

Mild 44 (57.9) 12 (21.4)

Moderate 18 (20.2) 4(7.1).

Severe 2(2.6) 9 (16.1)
LVEF 57.5+9.8 59.9+7.5 0.142

Table 2 (continued)
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Table 2 (continued)

Prinzing et al. Outcomes after repair of bi- and tricuspid aortic valves

Parameter Tricuspid valve (n=89) Bicuspid valve (n=61) BAV vs. TAV
LVEDD 54.2+7.4 54.3+7.9 0.982
LVESD 35.9+8.7 36.7+8.4 0.735
Aortic root 37.9+6.1 37.9+5.9 0.997
Ascending aorta 35.3+5.3 34.5+4.5 0.527
Maximum gradient 14.2+10.8 22.1+10.2 0.003
Mean gradient 6.9+3 12.7+£7.5 0.001
EOCA 2.3+0.8 2.2+0.9 0.610

Data are shown as mean + SD or number (percentage). Aortic root, aortic root diameter (mm); AR, aortic regurgitation; Ascending aorta,
diameter of the ascending aorta (mm); EOA, effective orifice area (cm?); LVEDD, left ventricular end-diastolic diameter (mm); LVEF, left ven-
tricular ejection fraction (%); LVESD, left ventricular end-systolic diameter (mm); P max, maximum gradient (mmHg); P mean, mean gradi-

ent (mmHg).

Table 3 Comparison of selected echocardiographic parameters at baseline, discharge and follow- up for tricuspid valves and bicuspid valves

Tricuspid valves

Bicuspid valves

Parameter Preoperative vs.  Preoperative vs.  Discharge vs. Preoperative vs.  Preoperative vs.  Discharge vs.
discharge follow- up follow- up discharge follow-up follow-up
LVEF <0.001 0.759 0.003 <0.001 0.759 0.003
LVEDD <0.001 0.002 0.154 <0.001 0.002 0.154
LVESD 0.949 0.477 0.307 0.949 0.477 0.307
Aortic root 0.396 0.690 0.633 <0.001 0.696 0.187
Ascending aorta <0.001 0.001 0.07 <0.001 0.001 0.161
Maximum gradient 0.592 0.374 0.232 0.592 0.374 0.232
Mean gradient 0.005 0.638 < 0.001 0.005 0.638 <0.001
EOA 0.971 0.726 0.068 0.971 0.726 0.068

Aortic root, aortic root diameter (mm); Ascending aorta, diameter of the ascending aorta (mm); EOA, effective orifice area (cm?); LVEDD,
left ventricular end-diastolic diameter (mm); LVEF, left ventricular ejection fraction (%); LVESD, left ventricular end-systolic diameter (mm).

isolated SCA (94.2%; CI: 86.4-100%), followed by
triangular resection (87.9%; CI: 72.6-100%) and plication
(72.2%; CI: 55.1-89.3%). Following patch repair, freedom
from reoperation was significantly lower (33.2%=+17.7%,
CI: 0-67.9%; P=0.001).

We further stratified the patients with TAV or BAV.
Among those with TAV, 6 patients (6.7%) were in the patch
group, 3 (3.4%) in the resection group, 35 (39.3%) in the
plication group, and 36 (40.4%) in the SCA group. Nine
patients (10.1%) underwent repair techniques not included
in this analysis. After 72 months, freedom from reoperation
was highest in the triangular resection group (100%; CI:

© Journal of Thoracic Disease. All rights reserved.

100-100%) and lowest in the patch repair group (66.7%,
CI: 29.1-100%; Figure 3B). Among the patients with BAV,
11 patients (18%) were in the patch repair group, 31 (50.8%)
in the resection group, 13 (21.3%) in the plication group,
and 3 (4.9%) in the subcommissural annuloplasty group.
Three patients (4.9%) underwent repair types not included
in this analysis. After 72 months, freedom from reoperation
was highest in the isolated SCA group (100%, CI: 100-
100%) and lowest in the patch repair group (20.7%, CI:
0-55.8%; Figure 3C). Due to small patient numbers in each
subgroup, a statistical comparison between TAV and BAV
was not feasible.

7 Thorac Dis 2020;12(7):3514-3523 | http://dx.doi.org/10.21037/jtd-19-4193



Journal of Thoracic Disease, Vol 12, No 7 July 2020

A Maximum pressure gradients BEPreoperative
Discharge
DFollow-up
P=0.021
40 5 .1
P=0.374 P=0.532
—
P=0.232
80 1
T
€ 20
1S
10
1 P<0.001 ,
0 | P=0.003 |
TAV BAV
Valve type
B Left ventricular end- diastolic diameters B Preoperative
EDischarge
P=0.002 OFollow-up
P<0.001
P=0.154
P=0.192

AR NN

P=0.922
30 P=0.982
TAV BAV
Valve type
C Effective orifice area
P=0.726
f P=0.068! M Preoperative
i [ Discharge
[ Follow-up
4
P=0.07
E3 P=0.626
S
2 H
P=0.008
L Jp—
1 T P=0.610 |
TAV BAV
Valve type

Figure 1 Boxplots of selected echocardiographic parameters
preoperatively, at discharge and follow-up, stratified by valve types:
(A) maximum pressure gradients (mmHg); (B) left-ventricular end-
diastolic diameters (mm); (C) effective orifice area (cm®). BAV,

bicuspid aortic valve; TAV, tricuspid aortic valve.

© Journal of Thoracic Disease. All rights reserved.

3519

Discussion

Primary pathologies of the aortic cusps, including prolapse,
calcification, and fenestrations, can lead to isolated AR (10)
The feasibility of AV-repair in patients with either bi- or
tricuspid aortic valves has previously been demonstrated
(1,11,12). In the present study, we sought to evaluate
reoperation rates, recurrence of regurgitation, and survival
in patients with either BAV or TAV after AV-repair without
additional aortic root procedures, as in these patients
reimplantation techniques alone are often effective (3).

In our series, 133 of the patients (88.7%) underwent
SCA. Reduction of the aortic annulus is important for
long-term valvular competence (13-16), but recurrence
of annular dilatation after SCA has been reported. The
potential mechanism is the incomplete stabilization of the
annulus due to non-circumferential stitches (16). For cases
without significant dilatation of the aortic root, alternative
techniques have been described. Schneider and colleagues
reported the use of an external subannular suture for
annuloplasty. According to the body surface area (BSA),
the annulus is either reduced or merely stabilized to their
proposed annulus diameter of 25 mm in patients with a
BSA >2 m’ and 23 mm in patients with a BSA <2 m’ (17).
In 268 BAV-patients, freedom from reoperation improved
after 5 years to 92.6%, compared to 73.2% without suture
annuloplasty. Six patients (3.7%) had complications related
to the subannular suture, such as ventricular septal defects
and compromise of coronary arteries (15)

Lansac and colleagues introduced a ring to either reduce
or stabilize the aortic annulus (13,18). In their series of
isolated AV-repair cases, they report 97.5% freedom from
reoperation, with 82.2% freedom from AR > grade 3 and
57.3% freedom from AR > grade 2 after 7 years. If the size
of the sinotubular junction was >35 mm, a second ring in
supracoronary position was added to increase coaptation in
cases of central AR (19). A third approach is the HAART-
ring, which has been evaluated in our center. Based on
mathematical analyses of CT angiograms, a specially
designed ring for either TAV or BAV is implanted in a
subvalvular position. Among TAV-patients, 7 (10.8%)
reportedly required reoperation within three years, and
among BAV-patients, 2 out of 16 (14,20).

In our study population, results after isolated SCA
were excellent. Freedom from reoperation was 93.6% (CI:
85.2-100%) in TAV-patients and 100% (CI: 100-100%)
in BAV-patients. These results reflect the effectiveness
of SCA to achieve sufficient treatment of pure annular
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dilatation without additional pathologies of the cusps. Even
in patients with more complex aortic valve pathologies,
SCA is a fast and safe procedure that obviates the need for
dissection of the aortic root. Therefore, we perform SCA in
all patients undergoing AV-repair without excessive annular
dilatation for annulus stabilization. In patients presenting
with ascending aortic aneurysms and central AR, one
mechanism causing AR is the dilatation of the sinotubular
junction. Although this pathomechanism can be addressed
by supracoronary aortic replacement, additional SCA is
recommended to stabilize the aortic annulus (21). In our
cohort, supracoronary aortic replacement was performed in
35.6% of TAV and 44.3% of BAV.

The second most performed technique in our series was
cusp plication (86 cases; 57.3%). The surgical technique
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and favorable results are described elsewhere (22-24). In
our series, freedom from reoperation was 71.5% (CIL: 52.7-
90.3%) for TAV and 84.6% (CI: 65-100%) for BAV. Cusp
plication can be applied for limited cusp prolapse with tissue
quality suitable for reconstruction (25,26). We perform this
technique by plicating the prolapsing central free margin,
using the non-prolapsing cusps as a reference to achieve
coaptation of all cusps. Studies showed the ability to predict
the likelihood of AV-repair success by measurement of the
effective height as a surrogate parameter for coaptation, as
there is a correlation between the coaptation height and
freedom from recurrent AR. Measured from the annular
plane to the central free margin, an effective height of at
least 8 mm should be the goal in every AV-repair (27,28).

Triangular resection was applied in 43 patients (28.7%)
(22,29). According to our internal classification, 34
patients (22.7%) were treated with triangular resection.
The remaining 9 patients underwent additional patch
augmentation during AV-repair. Our results showed 100%
(CIL: 100-100%) freedom from reoperation for TAV (n=3)
and 86.7% (CI: 74.6-98.9%) for BAV (n=31). Applied
mostly in patients with BAV, this technique allows resection
of prolapsing leaflet parts with poorer tissue quality, creating
a sufficient level of coaptation. Excessive resection of tissue
should be avoided, and careful re-adaptation is mandatory
to avoid secondary suture dehiscence. In cases of severe
cusp prolapse, this technique offers a safe and reproducible
option to treat prolapse and ensure sufficient coaptation.

Patch augmentation of diseased cusps with autologous
pericardium was used in 6 patients with TAV (6.7%) and
in 11 with BAV (18%) with freedom from reoperation
of 66.7% (CI: 29.1-100%) and 20.7% (CI: 0-55.8%),
respectively. Use of patch material may lead to a suboptimal
outcome after AV- repair (11,26,30,31), as calcification and
degradation of the material can occur with consecutive
distortion of cusp symmetry. One could speculate that
alteration of cusp mobility leads to increased mechanical
stress and increased risk of repair failure. Mechanical
properties of autologous pericardium, as well as those
of commercially available pericardium, differ and are
dependent on the time of fixation and orientation of the
material (32).

AR causes volume overload of the left ventricle, inducing
ventricular dilatation and further progression to end-stage
heart failure. Increased LVEDD and LVESD represent
this volume overload in echocardiographic examinations.
Once valvular competence is reestablished, remodeling
of the ventricle begins (33). In our study, we observed left
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ventricular remodeling after AV-repair for TAV and BAV,
shown by a significant reduction of LVEDD on follow-
up echocardiography. Accordingly, the comparison of
preoperative and follow-up LVEF showed no significant
difference. This underlines the efficacy of AV-repair to
restore normal physiological blood flow, thereby inducing
remodeling of the ventricle.

In patients undergoing AV-repair is always the risk of
overcorrection of cusp pathologies with reduction of cusp
mobility, resulting in increased pressure gradients up to
aortic stenosis. In our series, follow-up examinations revealed
no significant changes of maximum and mean pressure
gradients and EOA in TAV-patients. In contrast, in BAV-
patients, pressure gradients were significantly increased.
Although described before, the underlying mechanisms
are not fully understood (13,34). One can speculate that
changes in leaflet geometry and mobility may be responsible
for increased pressure gradients due to annulus diameter
reduction, reduced leaflet mobility by triangular resection,
or excessive plication or patch augmentation. Nevertheless,
EOA was unchanged in these patients.

In the present study, overall survival was 93.3%. BAV-
patients had significantly better survival compared to
patients with TAV, but they were significantly younger
and had fewer concomitant procedures and emergency
operations than those with TAV. Freedom from reoperation
did not differ significantly between patients with TAV
(85.4%) and BAV (82%); these results accord with those
reported in current literature (11,26,31). In contrast,
replacement of diseased aortic valves with prostheses
shows excellent results with regard to reoperation rates and
freedom from survival. Glaser and colleagues report in a
series of 4,545 patients undergoing either mechanical or
biological valve replacement a 5-year survival of 92% for
mechanical and 89% for biological prostheses. In the same
cohort, 2.2% of the patients with mechanical valves and
5.2% with biological valves had to undergo reoperation
and nearly 10% of the patients receiving a mechanical valve
suffered from a major bleeding event (35). Avoidance of
oral anticoagulation is possible if AV-repair is performed or
biological valves are used, but there is strong evidence that
after biological valve replacement, younger patients’ age is a
risk factor for earlier structural valve deterioration, exposing
patients to the risk of repeated reoperations (36).

Limitations of this study are the relatively small number
of patients and the limited follow- up time. The advantage
of this study is that the presented results are not biased by
inclusion of patients undergoing root procedures.
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In conclusion, AV-repair is a safe and feasible option
in patients with AR and can achieve similar results in
patients with TAV and BAV. The complexity of the repair
technique predicts repair failure, with the worst outcomes
in patients undergoing patch augmentation. In patients
requiring multiple and complex repair techniques, i.e.,
patch implantation, prosthetic valve replacement should be
considered.
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