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ABSTRACT

BACKGROUND Valve-sparing aortic root replacement (VSARR) techniques are an alternative to the classic
Bentall procedure when aortic root aneurysm is not accompanied by aortic valve stenosis, and the regurgitant
aortic valve is amenable to repair.

AIMS The aim of the study was to assess long-term outcomes of valve sparing aortic root replacement
using the David technique and the Yacoub technique.

METHODS A total of 101 consecutive, elective VSARR procedures were performed from January 2010 to
April 2020 including 52 David procedures (51.5%) and 49 Yacoub procedures (48.5%). We analyzed mortality,
freedom from reoperation, and freedom from aortic valve regurgitation. The analysis was performed for
the entire study cohort and for 2 subgroups: the David technique and the Yacoub technique.

RESULTS The mean (SD) age was 50.2 (16.1) years; 90 (89.1%) patients were male. The median (interquartile
range [IQR]) EuroScore I was 3.7 (2.7-5.8). At 1, 5, and 8 years after surgery, survival (SE) was 98% (3%),
91.8% (8%), and 91.8% (8%), respectively, whereas freedom from reoperation (SE) was 100%, 97% (3%),
and 97% (3%), respectively. Follow-up echocardiography performed at a median (IQR) of 18.7 (2.5-36.7)
months postsurgery revealed freedom from aortic valve regurgitation in 90.8% of patients. No significant
differences in mortality, freedom from reoperation, and freedom from aortic valve regurgitation were
noted between the David and Yacoub subgroups.

CONCLUSIONS VSARR is a safe and effective surgical technique in patients with aortic root aneurysm,
as the associated mortality, reoperation rate, and aortic valve regurgitation recurrence are low.

INTRODUCTION Aortic root is the segment of
the aorta between the ventricular-aortic junction
and the sinotubular junction, including the aortic
valve and both coronary ostia. The gold standard
for surgical treatment of aortic root aneurysm is
the procedure proposed by Bentall and DeBono'
in 1968, including replacement of both the aor-
tic valve and the aortic root with reimplantation
of the coronary ostia using a Dacron composite
valved conduit. Valve-sparing aortic root replace-
ment (VSARR) procedures provide an alternative
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surgical approach, particularly for younger pa-
tients, which enables replacement of the enlarged
aortic root with preservation of the native aortic
valve. Nowadays, 2 types of VSARR predominate
in the surgical practice: aortic valve reimplanta-
tion technique introduced by David and Feindel
in 1992 (FiGure14), and aortic root remodeling tech-
nique proposed by Sarsam and Yacoub® in 1993
(F1GURe 18). The key difference between the 2 meth-
ods is the stabilization of the aortic annulus in
the reimplantation technique.’ Both techniques

1235



WHAT'S NEW?

We report the largest, to the best of our knowledge, series of consecutive
valve-sparing aortic root replacement procedures performed for aortic root
aneurysm in asingle Polish center. We analyzed the long-term survival, freedom
from reoperation, and freedom from recurrent aortic valve regurgitationin 101
patients operated from January 2010 to April 2020. Additionally, we compared
the outcomes of 2 approaches leading to valve sparing aortic root replacement:
the David aortic valve reimplantation technique and the Yacoub aortic root
remodeling technique.

can be used not only to effectively address the aor-
tic root aneurysm, but also to eliminate the co-
existing aortic valve regurgitation. Over 20 years
of surgical practice confirmed excellent outcomes
of VSARR procedures,’ providing grounds to in-
clude them in the guidelines for surgical treat-
ment of aortic root diseases as a class I recom-
mendation.® We are the first center in Poland to
present long-term outcomes of VSARR in 101 con-
secutive patients.

METHODS The aim of this study was to as-
sess the long-term outcomes of VSARR in pa-
tients who underwent elective surgery for aortic
root aneurysm with or without coexisting aortic
valve regurgitation in the Department of Cardi-
ac Surgery in Katowice, between January 2010
and April 2020. Patients with coexisting heart
disease who required additional surgical proce-
dures were not excluded. However, we excluded
patients with acute type A aortic dissection un-
dergoing emergency surgery.

We analyzed mortality, freedom from reop-
eration, and freedom from at least moderate
(grade 22) aortic valve regurgitation. Data on
mortality and freedom from reoperation were
acquired from one or more of the following
sources: patients’ visit in the outpatient clinic,
telephone contact with the patient or patients’

family, the Polish National Registry of Cardi-
ac Surgical Procedures which contains mortal-
ity data from the Polish National Health Fund
(Narodowy Fundusz Zdrowia). Death from all
causes was included into the analysis.

Arterial hypertension was defined as a systolic
blood pressure of 140 mm Hg or greater, and/ or
a diastolic blood pressure of 90 mm Hg or greater,
or current use of antihypertensive medications.
Chronic renal failure was recorded according to
the definition used in the EuroSCORE II, that is,
when estimated glomerular filtration rate was
lower than 85 ml/min/1.73 m?. Diabetes melli-
tus status was recorded based on patient receiv-
ing antidiabetic medication, that is, insulin or
oral antidiabetic therapy. Coronary artery dis-
ease and atrial fibrillation were defined accord-
ing to the European Society of Cardiology guide-
lines.” Marfan syndrome was defined according
to the 1996 revised criteria.?

The local institutional review board opinion
had been requested. It was decided that the fol-
low up was not a medical experiment and there-
fore their approval was not required.

The echocardiographic assessment of aortic
valve repair was performed based on the 4-grade
scale of aortic valve regurgitation: 0, none or
trivial; 1, mild; 2, moderate; 3, moderately se-
vere; 4, severe.’ The echocardiographic measure-
ments were performed according to the recom-
mendations of the Working Group on Echocar-
diography of the Polish Cardiac Society."

Mortality, freedom from reoperation, and
freedom from aortic valve regurgitation were
analyzed in the entire cohort of patients and in
2 subgroups: patients undergoing VSARR with
the David technique and those with the Yacoub
technique.

Surgical technique Standard surgical access

via median sternotomy was used. Cardiopul-
monary bypass (CPB) was established between

FIGURE1 Valve-sparing aortic root replacement: A - the David reimplantation; B - the Yacoub remodeling
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FIGURE 2 Valve-sparing aortic root replacement with the David technique; A - dissected native bicuspid aortic valve prepared for reimplantation;
B - Dacron conduit sewn into the aortic annulus; C - native aortic valve reimplanted into the dacron conduit

the right atrium and the ascending aorta in nor-
mothermic conditions. A vent was placed into
the left ventricle through the right superior pul-
monary vein for ventricular decompression. One
of 3 types of cardioplegic regimens was used:
cold del Nido cardioplegic solution, cold blood
cardioplegic solution (ratio of 4 to 1), and mini-
plegia. Moderate hypothermia (26 °C) and tem-
porary brain perfusion with continuous moni-
toring of cerebral oximetry were used for cere-
bral protection in patients undergoing surgery
of the aortic arch." The decision about the type
of VSARR performed (David or Yacoub) was left
to the discretion of the operating surgeon.

For VSARR with the David technique, the aor-
tic valve was dissected from the surrounding
structures, extending below the basal aortic
valve annulus. The root and ascending aorta an-
eurysm was resected and coronary buttons were
formed. Subsequently, the aortic valve and coro-
nary buttons were reimplanted into the Dacron
conduit (FIGURE2A-20). The conduit diameter was se-
lected based on the measurement of the height of
the left noncoronary commissure. The Schifers
caliper was used to measure the effective coap-
tation height of the aortic valve leaflets. Effec-
tive coaptation height of 9 mm was regarded as
acceptable for ensuring durable repair.

When aortic valve cusps abnormalities were
present, following techniques were used for cusp
repair: central plication, free-edge plication with
the use of a polytetrafluoroethylene (PTFE) su-
ture, cusp shaving, and decalcification.””* When
aneurysm of the ascending aorta or the aortic
arch was present, it was excised and replaced
with the Dacron aortic graft.

For VSARR with the Yacoub technique, the aor-
tic valve was not dissected from the left ventric-
ular outflow tract. Only the enlarged sinuses of
the aortic root were excised and the coronary but-
tons were formed. When the diameter of the aor-
tic annulus exceeded 28 mm, it was stabilized
with one of the following techniques: external
stabilization with a PTFE suture,"* or semicircular
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Dacron graft ring,"” or internal stabilization with
Cabrol stitch (subcommissural plication),'® with
a PTFE suture" or rigid HAART 300 ring (Bio-
Stable Science and Engineering, Austin, Tex-
as, United States)."® The conduit diameter was
selected based on the measurement of the left
noncoronary commissure height. Subsequently,
a triple-tongued Dacron graft imitating the aor-
tic root sinuses was prepared and sewn to the aor-
tic annulus, thus reconstructing the aortic root.
The coronary buttons were implanted into this
reconstructed root. When aortic valve cusps ab-
normalities were present, they were addressed in
similar fashion as in the David procedure.

Statistical analysis Data are presented as mean

(SD) when normally distributed or as median with

interquartile range (IQR) when normality assump-
tions (Shapiro-Wilk test) were not met. Categor-
ical data are expressed as numbers and percent-
ages. The comparisons between groups were car-
ried out with the use of the t test or the Mann—
Whitney test when normality failed. The x?test

or the Fisher exact test was used to determine

whether frequencies differed between the study

groups. The Kaplan-Meier time-to-event curves

were generated for the entire cohort, and the sub-
groups were compared with the log-rank (Mantel-
Cox) test. The 1-, 5-, and 8-year survival /freedom

from reoperation was estimated and reported with

SE. The statistical analysis was performed with

IBM SPSS v. 26 (IBM Corp., Armonk, New York,
United States). The survival analysis was done in

GraphPad Prism v. 8.4 (GraphPad Software, La

Jolla, California, United States). A P value of less

than 0.05 was considered significant.

RESULTS A total of 101 elective VSARR pro-
cedures were performed from January 2010 to
April 2020 in the Department of Cardiac Sur-
gery in Katowice, including 52 (51.5%) VSARR
with the David procedure and 49 (48.5%) VSARR
with the Yacoub procedure.
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TABLE1 Clinical and echocardiographic characteristics

Variable All (n=101) David (n=52) Yacoub (n =49)
Clinical data
Male sex 90(89.1) 48(92.3) 42 (85.7) 0.29
Age, y, mean (SD) 50.2(16.1) 42.7(15.4) 58.2(12.6) <0.001
Height, cm, mean (SD) 177.7(9.7) 179.9 (10.8) 175.3(7.6) 0.01
Weight, kg, mean (SD) 85.8(16.7) 84.7(16.1) 86.8(17.5) 0.53
BMI, kg/m?, mean (SD) 27.2(5) 26.2 (4.4) 28.2(5.3) 0.04
NYHA I 43 (43.4) 27(52.9) 16 (33.3) 0.07

I 48 (48.5) 19(37.3) 29(60.4)

I 7(7.1) 5(9.8) 2(4.2)

v 1(1) 0 1(2.1)
BAV 50(39.6) 27(51.9) 13(26.5) 0.009
Marfan syndrome 18(17.8) 16 (30.7) 2(4.9) 0.001
Coronary artery disease 13(12.9) 4(7.7) 9(18.4) 0.11
At Ieas; querate mitral 10(10.1) 6(11.5) 4(8.2) 0.51
regurgitation
At least moderate tricuspid 10(10.1) 6(11.5) 4(8.2) 0.52
regurgitation
Arterial hypertension 72(71.3) 30(57.7) 42(85.7) 0.002
Atrial fibrillation 11(10.9) 4(7.7) 7(14.3) 0.28
Diabetes mellitus 6(5.9) 3(5.7) 3(6.1) 1.0
Chronic renal failure 24(23.7) 10(19.2) 14 (28.5) 0.02
EUROSCORE I, median (IQR) 3.7(2.7-5.3) 3.1(2.5-4.1) 4.8(3.2-6.9) <0.001
Echocardiographic data (n = 96)
Aortic regurgitation grade 0 10(17.2) 5(10.4) 5(10.4) 0.95
(n=90) 1 7(7.0) 3(6.3) 4(8.3)

2 14 (14.1) 6(12.5) 8(16.7)

3 30(30.3) 15(31.3) 15(31.3)

4 35(37.4) 19 (39.6) 16 (33.3)
LVOT, mm, median (IQR) (n=52) 24(22-27) 24 (22-28) 24 (23-25) 0.99
Aortic annulus, mm, median (IQR) (n = 85) 27 (26-30) 28 (27-31) 27 (25-28.5) 0.003
Aortic root, mm, median (IQR) (n = 94) 51 (46.7-55) 51.5 (47-55) 50 (46-55) 0.38
Ascending aorta, mm, median (IQR) (n=92) 50 (45-56) 48 (39-54) 53 (48-57) 0.003
EF, %, median (IQR) (n = 94) 55 (50-60) 55 (52-60) 55 (50-59) 0.28
EDV, ml, median (IQR) (n=77) 194 (150-245)  200.5(162-250) 194 (147-234.5) 0.44
ESV, ml, median (IQR) (n = 76) 75.5(59-129)  82(64-122) 91 (66-120) 0.81

Data are presented as number (percentage) of patients unless otherwise indicated.

Abbreviations: BAV, bicuspid aortic valve; BMI, body mass index; EDV, end diastolic volume; EF, ejection fraction; ESV, end systolic
volume; IQR, interquartile range; LVOT, left ventricular outflow tract; NYHA, New York Heart Association; TAV, tricuspid aortic valve

The mean (SD) patient age was 50.2 (16.1) years,
90 (89.1%) patients were male. The median (IQR)
EuroScore II was 3.7 (2.7-5.8). The comparison of
the baseline characteristics demonstrated that
patients in the David subgroup were significantly
younger than those in the Yacoub subgroup (42.7
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[15.4] years vs 58.2 [12.6] years). Moreover, pa-
tients in the David subgroup had less comorbid-
ities, which was reflected by lower EuroScore II
comparing with the Yacoub subgroup (3.1 [2.4-4.1]
vs 4.8 [3.2-6.9]; P <0.001). Detailed demographic
and echocardiographic data are presented in TABLE1.



TABLE2 Surgery scope, data, and complications

Variable All (n=101) David (n=52) Yacoub (n =49)
Aortic annuloplasty 15(14.8) 0 15(30.6) <0.001
External aortic Al 5(5) 0 5(10.2) 0.05
annuloplasty PTFE suture 2(2) 0 2(40) 0.45
Semiring 3(3) 0 3(6.1) 0.22
Internal aortic All 10 (10) 0 10 (20.4) 0.002
annuloplasty Cabrol stitch 6 (6) 0 6(12.2) 0.03
HAART 30 ring 3(3) 0 3(6.1) 0.22
PTFE suture (1) 0 1(2) 0.97
Aortic cusp All 62 (61.4) 31(59.6) 31(63.3) 0.70
correction Central plication 55(54.5) 27 (51.9) 28(57.1) 0.59
Free edge plication 1 (1) 1(1.9) 0 1.0
Resection 7(6.9) 4(7.7) 3(6.1) 1.0
Decalcification 5(5) 0 5(10.2) 0.02
Shaving 8(7.9) 2(3.8) 6(12.2) 0.15
Ascending aorta replacement 101 (100) 52 (100) 49 (100) 1.0
CABG 13(12.9) 4(7.7) 9(18.4) 0.14
Mitral valve repair 4(4) 2(3.8) 2(4.9) 1.0
Tricuspid valve repair 101 0 1(2) 0.48
X-clamp, min 121(98-137.5) 133.5(120.2-143.7) 103 (84-120.5) <0.001
CPB, min 146 (121.5-165.5) 156 (138.5-171.2) 123 (105.5-150) <0.001
Death 3(3) 1(1.9) 2(4.7) 0.96
Drainage, ml 705 (550-950) 750 (600-1085) 702.5(535-860)  0.25
Ventilation time, h 12.9(10.8-19) 12.6(10.7-20.9) 13.4(10.4-17.9)  0.94
Hospital stay, d 8(7-10) 8(7-10) 8(7-10.75) 0.55
Resternotomy for bleeding 13 (15.1) 8(18.6) 5(11.6) 0.36
Cardiac tamponade 3(3) 1(1.9) 2(4.9) 0.61
Stroke 2(2) 1(1.9) 1(2.0) 1.0
Renal failure 101 0 1(2) 0.97
Pneumonia 4(4) 0 4(8.2) 0.03
Wound infection 1(1) 1(1.9) 0 1.0
Permanent pacemaker implantation 4(4) 3(5.8) 1(2) 0.61

Data are presented as number (percentage) of patients or median (interquartile range).

Abbreviations: CABG, coronary artery bypass graft; CPB, cardiopulmonary bypass; ICU, intensive care unit;

PTFE, polytetrafluoroethylene

The median (IQR) diameter of the Dacron con-
duit used was 32 mm (30-34) for the David pro-
cedure and 30 mm (30-32) for the Yacoub pro-
cedure (P = 0.21) (TABLE2).

In 15 patients (30.6%) from the Yacoub sub-
group, basal aortic annulus stabilization was
performed (TABLE2).

In both VSARR subgroups aortic valve cusps
repair was performed in more than 60% of
patients (P = 0.70), and the most frequently
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implemented repair technique was central pli-
cation (TABLE2).

Perioperative mortality (<30 days) in the entire
study cohort was 3% (1 death [1.9%] in the David
group and 2 deaths [4.1%] in the Yacoub group;
P = 0.62), and median hospitalization stay after
surgery was 8 (7-10) days. Most frequent postoper-
ative complication was bleeding requiring chest re-

-exploration which occurred in 13 patients (15.1%).
Detailed perioperative data are presented in TABLE2.
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FIGURE 3  Kaplan-Meier survival curves with 95% CI; A - all patients; B — comparison of
patients with the David and Yacoub procedures. The subgroups in panel B were compared with

the log-rank (Mantel-Cox) test.
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The comparison of perioperative data demon-
strated a significantly longer CPB time in the Da-
vid than in the Yacoub group (median [IQR], 156
[138.5-171.2] minutes vs 123 [105.5-150] minutes;
P <0.001). A similar relationship between those
groups was noted with regard to aortic X-clamp
time (median [IQR], 133.5 [120.2-143.7] minutes
vs 103 [84-120.5] minutes; P <0.001; TABLE2).

The ratio of postoperative complications was
similar in both study subgroups, with the only
exception of postoperative respiratory failure,
which occurred more frequently in the Yacoub
subgroup than in the David subgroup (8.2% vs
0%; P = 0.03) (1ABLE2).

Our analysis includes follow-up data on mor-
tality and freedom from reoperation from all pa-
tients, and echocardiographic data on freedom
from aortic valve regurgitation recurrence from

KARDIOLOGIA POLSKA  2020; 78 (12)

99% of patients (96.2% from the David subgroup
and 100% from the Yacoub subgroup; P = 0.33).

Five patients died during the follow-up pe-
riod, which translates into 1-year Kaplan-Mei-
er survival (SE) of 97% (3%), and 5- and 8-year
survival (SE) of 90% (6%) (FIGURE3A).

Three (5.8%) deaths were noted in the David
subgroup during follow-up. One-year Kaplan—
Meier survival rate (SE) was 98% (3%), and 5- and
8-year survival rates (SE) were 91% (8%) (FIGURE38).

In the Yacoub group, 2 deaths (4.1%) occurred
during follow-up. The 1-year Kaplan-Meier sur-
vival rate (SE) was 96% (5%), and 5- and 8-year
survival rates (SE) were 90% (9%) (FIGURE3B). Mor-
tality in both groups was similar (log rank test,
P =0.91) (FIGURE3B).

During follow-up, only 2 patients (2%) under-
went reoperation for recurrence of aortic valve
regurgitation. Both initially had the David pro-
cedure; in one of them, the repeat repair proce-
dure was successful, while the second under-
went aortic valve replacement with mechanical
prosthesis. The 1-year estimated Kaplan-Meier
freedom from reoperation (SE) was 100%, and 5-
and 8-year freedom (SE) was 97% (3%) (FIGURE4A).
In the David subgroup, 1-year estimated Ka-
plan—Meier freedom from reoperation (SE) was
100%, and 5- and 8-year freedom (SE) was 95%
(5%) (Ficure4). In the Yacoub subgroup, 1-year and
8-year estimated Kaplan-Meier freedom from re-
operation (SE) was 100% (FiGure48). Freedom from
reoperation was similar in both subgroups (log
rank test, P = 0.18; FiGURE 4B). There were no cases
of infective endocarditis in any of the operated
patients during the follow-up period.

Follow-up echocardiography was performed
in 99 patients (98%) at a median (IQR) of 18.7
months (2.5-36.7) post surgery. At follow-up
echocardiography, 89 patients (90.8%) were free
from aortic valve regurgitation; in the David sub-
group, it was 82%, and in the Yacoub subgroup,
95.9% (P = 0.09) (FIGURE5).

DISCUSSION VSARRs are techniques which
can be regarded as an alternative to the clas-
sic Bentall procedure, but only when the aor-
tic root aneurysm is not accompanied by aortic
valve stenosis, and the regurgitant aortic valve
is amenable to repair.?

Over the last 10 years, 358 elective aortic
root surgeries were performed at our institu-
tion, including 257 Bentall procedures (72%)
and 101 VSARR procedures (28%). The decision
to undertake a reconstructive surgery of the aor-
tic root (VSARR) was left at the discretion of
the operating surgeon. In total, 3 surgeons were
performing VSARR procedures during the study
period. Patients in whom the aortic valve was
not amenable to repair were excluded from re-
constructive surgery. The most frequently found
conditions precluding aortic valve repair were
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FIGURE 4 Kaplan-Meier freedom from reoperation curves with 95% CI; A - all patients;

B - comparison of the David and Yacoub procedures. The subgroups in panel B were compared

with the log-rank (Mantel-Cox) test.

cusp abnormalities such as calcifications, fibro-

sis or perforations/fenestrations.

During this time, a total of 101 such oper-
ations were performed, split almost equally
between the David (52 patients) and the Ya-
coub technique (49 patients). To the best of our
knowledge, this is the largest report to date
with a long-term and near complete follow-up

on VSARR outcomes in Poland.

Following recommendations from available
references, we performed the David procedure
more frequently in patients with Marfan syn-
drome and in those with bicuspid aortic valve.”
According to previously published data, late fail-
ure of the Yacoub procedure may be attribut-
able to lack of aortic annulus stabilization.?’ To
eliminate this problem, we performed the aor-
tic annulus stabilization procedure in as many
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as 30% of patients with a substantially enlarged
aortic annulus.

Meticulous procedure planning, systemat-
ic analysis of outcomes, and a limited num-
ber of surgeons performing VSARR enabled us
to achieve excellent outcomes, comparable to
those reported by other authors, as described
below. Our early mortality of 3% is no different
to the 0% to 6% range reported by Tian et al”!
in their metaanalysis including 392 publications
and 1338 patients. Similarly to the metaanalysis
including 672 patients published by Liu et al,?
we did not observe differences in mortality be-
tween the David and Yacoub procedures. While
early mortality was numerically (not significant-
ly) higher in the Yacoub procedure, it seems to
reflect higher EuroSCORE II in this subgroup.
The long-term survival was good and similar in
both groups. This underscores the assumption
that the EuroSCORE is predictive of short-term
mortality rather than long-term survival. One-
, 5-, and 8-year estimated survival ratios (SE) of
98% (3%), 91% (8%), and 91% (8%) is in line with
the survival ratios reported by Shrestha et al:?*
99%, 94%, and 85%, respectively.

One- and 8-year freedom from reoperation
(SE) of 100% and 97% (3%) is identical with data
published by Kremer et al:** 100% and 97.7%
respectively.

Our analysis showed particularly good results
of the Yacoub procedure with 100% freedom from
reoperation and very small ratio of aortic valve
regurgitation recurrence (4.1%). These excellent
outcomes can be explained by the fact that most
patients undergoing the Yacoub procedure had
tricuspid aortic valve (73.5%), which is easier to
repair in comparison to bicuspid aortic valve.

Arabkhani et al,? in their meta-analysis in-
cluding 4777 patients undergoing VSARR, did
not find differences in mortality and reopera-
tion rate between the David and the Yacoub pro-
cedure. Our analysis also failed to demonstrate
differences between the 2 VSARR techniques
with regard to mortality (log rank test P = 0.91)
and reoperation ratio (log-rank test P = 0.18).

Our report shows that the David procedure
is more technically demanding and time con-
suming in comparison with the Yacoub pro-
cedure, which is reflected by longer CPB and
X-clamp times. The reason is twofold: firstly, the
David technique requires careful dissection of
the aortic valve from the left ventricular outflow
tract, and secondly, the aortic valve has to be re-
-implanted into the Dacron conduit with 2 lay-
ers of sutures, one under the aortic valve cusps
along the aortic annulus to anchor the conduit
in the left ventricular outflow tract, and one
hemostatic along the base of cusps to anchor
the aortic valve in the conduit.

This analysis demonstrates that VSARR are
safe and effective procedures for surgical treat-
ment of aortic root aneurysm, associated with
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FIGURE5 Freedom from aortic regurgitation in the whole study group and subgroups
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very low perioperative morbidity. This is con-
firmed by low mortality, low reoperation rate,
and a small number of patients with recurrence of
aortic valve regurgitation. The direct comparison

failed to show superiority of any of the 2 VSARR
techniques (David and Yacoub). It seems that they

can be used interchangeably, especially if the Ya-
coub procedure is supplemented with basal aor-
tic annuloplasty.

Conclusions VSARR is a safe and effective
method for surgical treatment of aortic root an-
eurysm. It is associated with low mortality, low
reoperation rate, and small number of patients
with recurrence of aortic valve regurgitation.
During up to 10-year long postoperative fol-
low-up, there are no differences in mortality, free-
dom from reoperation, and freedom from aortic
valve regurgitation recurrence between the David
technique and the Yacoub technique for VSARR.
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