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ABSTRACT
Introduction: This study report the clinical
characteristics, surgical indications, surgical

technique and initial outcomes of autologous
pericardial aortic valve reconstruction using
Ozaki’s procedure.

Methods: The study included consecutive
patients with isolated aortic valve disease who
underwent Ozaki’s procedure between June 2017
and December 2019. Aortic valve cups were
reconstructed by autologous pericardium using
Ozaki’s procedure.

Results: Seventy-two patients were enrolled
(mean age 52.9 + 13 years; 53 males) and consisted
of 30 aortic stenosis cases, 20 aortic regurgitation
cases, and 22 patients with a combination of both
72 patients, a bicuspid aortic valve was present in
20, and 7 patients had infective endocarditis.
Surgery was performed via a full or partial
sternotomy. The procedure was successful in 70
case, and two patients were converted to prosthetic
valve replacement. The aortic cross-clamp time was
106.3 £+ 13.8 minutes, cardiopulmonary bypass time
was 136.7 £ 18.5 minutes. One patient died of
cardiac tamponade in hospital, and two patients
underwent reoperation due to bleeding and sternal
infection, respectively, were observed during the
follow-up period of 30 days. 1-month postoperative
echocardiography revealed that one patient had
moderate aortic valve regurgitation, max trans-
valvular pressure gradient was 16.1 + 2.3 mmHg,
and aortic valve area was 2.5+ 0.2 cm 2.

Conclusions: Aortic valve reconstruction

using autologous pericardium by Ozaki’s

20

procedure was feasible, good hemodynamics, and
can be applied to all lesions of the aortic valve.

Keywords: Aortic valve insufficiency,
aortic valve stenosis, cardiac surgical procedures,
pericardium, reconstructive surgical procedures.

INTRODUCTION

Aortic valve disease (AVD) is a common
valvular disorder with a prevalence of more than
2% 1in elderly patients [1][2]. The most common
causes of AVD are degeneration, calcification,
congenital defects, post-rheumatic fever and
infection [3][4][5]. Treatments for severe AVD
include aortic valve replacement surgery
(AVRS), aortic valve repair and transcatheter
aortic valve implantation (TAVI) [6], in which
AVRS with one prosthetic valve used widely in
cardiovascular surgery centers today has been
still the gold standard [7]. However, AVRS has
such as: mechanical

several limitations

prosthetic valves required life-long
anticoagulant treatment which is associated with
the risk of major bleeding or prosthetic valve

thrombosis [8][9]. Bioprosthetic valves are also
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associated with valve degeneration,
calcification, or immune reactions [10][11].
Furthermore, the hemodynamics of prosthetic
valves are inferior to those of the native valves
[12]. Therefore, the number of aortic valve
repair/reconstruction surgery has been increased
remarkably. The surgical technique includes
annular plication, patch valve perforation, and

cusp expansion [13].

The first Ozaki surgery was performed in
Toho Hospital, in Tokyo, Japan in 2007 [14].
Today, this technique, which has been used in
many countries with more than 4000 patients
undergoing surgery successfully [15], has
many reported advantages including no need
anticoagulant, a low pressure gradient, a high
effective valvular orifice area, and preservation
physiology.
prosthetic aortic valve replacement has been

of aortic root In Vietnam,

continued to wuse as standard procedure,
whereas Ozaki’s procedure is still considered
as a new technique [16]. In addition, there have
not been many reports on this technique,
thence we conducted this study for two
objectives (a) to describe the clinical and
echocardiographic changing features before
and after surgery, indications and technical
procedures of the Ozaki’s procedure, (b) to
results of aortic valve

report  early

reconstruction using Ozaki’s procedure.
METHODS
Patients

All patients had diagnosis of isolated AVD

underwent aortic valve reconstruction with

autologous pericardium using Ozaki’s procedure

2017 to
Cardiovascular

December 2019 at
E Hospital. The
indications for aortic valve reconstruction by
Ozaki’s procedure consisted of (1) isolated AVD

from June

Center,

with aortic surgical indications and (2) the patient
consented to be performed by operation using
Ozaki method. We excluded all of patients who
had history of heart surgery, emergency surgery,

and other valvular disease [17].
Operation technique

All patients underwent surgery under
general anesthesia. A central venous line was
established,

monitoring was performed. Other preoperative

and invasive Dblood pressure
procedures were similar to those used in open
heart  surgery. All

transesophageal echocardiography. The aortic

patients  underwent

valve was reconstructed according to the
techniques described by Ozaki and colleagues
[12]. Sternotomy or a minimally invasive J- or L-
shape sternotomy (upper half) was performed.
The pericardium was dissected and harvested
using a Harmonic knife (8 x 8 cm). The
diaphragmatic face was preferred as it is thicker
than other parts of the pericardium. The harvested
with  0.6%
glutaraldehyde for 10 min and washed with

pericardium  was  treated
normal saline for 6 min. This step was repeated
three times (18 min in total). After processing the
pericardium, cardiopulmonary bypass was
instituted with one arterial and one venous
cannula. The left heart suction line ran from the
right upper pulmonary vein through the mitral
valve to the left ventricle. Cardioplegia was
delivered through the aortic root or directly
through the and body

coronary orifice,

21



THE VIETNAM JOURNAL OF CARDIOVASCULAR AND THORACIC SURGERY Vol. 33 - 7/2021

temperature was reduced to 32°C. The aorta was
opened along the circumference 1.5 cm above the
right coronary root. All leaflets of the aortic valve
were removed. The size of the aortic valve
annulus was measured using a prosthetic valve
measuring tool, and the distance between the
commissures were measured using an AVNeo kit
[15]. The pericardium was cut to form three
leaflets using Ozaki’s block based on the
measured size, prioritizing the largest leaflet at
the diaphragm side. The leaflets were sutured to
the annulus using 4/ 0 suture. The 3 respective
We
reconstructed bi-leaflets with bicuspid type 0

commissures were reconstructed.
(Sievers) [18] and reconstructed tri-leaflets with

bicuspid type L.
Statistic

Preoperative demographic, clinical,
laboratory, echocardiographic, and electrographic
data were collected. Operative parameters,
including  operative  time,  extracorporeal
circulation time, aortic cross-clamp time, size of
the aortic valve annulus, cups’s size, and number
of reconstructed leaflets, were also collected.
After the surgery, the time of ventilation, length
of stay in the intensive care unit, and surgical
complications such as bleeding, reoperation, renal
failure, and pneumonia were recorded.
Transthoracic echocardiography was performed
on 1 week and in 1 month after surgery, and all
echocardiographic parameters were recorded.
Categorical data are presented as frequencies and
percentages while continuous variables are
presented as mean standard deviation if normally
distributed, or median and interquartile range

otherwise. All analyses were performed using

22

software, and a two-tailed p value < 0.05 was
considered statistically significant.

Ethics committee

The study was approved by the research
committee of E Hospital and Hanoi Medical
University (number NCS 06/HMUIRB).

RESULTS

Clinical and paraclinical preoperative

characteristics were shown in Table 1

Intraoperative characteristics were shown
in Table 2

Complications were shown in Table 3

I-month postoperative echocardiographic
characteristics were shown Table 4

DISCUSSION

The mean age in our study was 53 years old
(table 1), which is similar to the study of Krane et
al 17 (54 years old), but lower than in the study of
Ozaki et al 18 (71 years old). This can be
explained by the causes of the AVD in the
Ozaki’s study were degeneration and calcification
in the elderly. By contrast, the common causes in
our study consisted of calcification, post-
rheumatic fever, bicuspid valve and endocarditis,
which results in mean age in our study was lower

than in others..

In this study, the cardiac risk factors
included hypertension (47.2%), diabetes (2.8%),
dyslipidemia (5.6%), smoking(51.4%) (table 1).
The ratio of cardiac risk factors was lower in the
study of Ozaki et al [18], Oliver et al [19].
According to Stewart et al [20], the mechanism of
aortic valve disease caused by factors such as
hypertension, diabetes, and dyslipidemia is the
same as that of atherosclerosis.
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The common clinical symptoms were
shortness of breath (NYHA II-III), angina (CCS
II) was found in 47.2% of cases (table 1). Luca et
al [21] showed NYHA II-IIl was the most
common (77% of cases), angina CCS I-II was
found in 94% of cases. Angina in AVD was due
to increased myocardial oxygen demand and
decreased coronary flow. According to Carabello
et al [22], the mortality rate increases by 25% per
year when angina was presented.

Ozaki et all [23] indicated aortic valve
reconstruction  surgery

pericardium for all aortic valve lesions: stenosis,

using  autologous
regurgitation, and combination of both. The
procedure can be performed to all patients with
different ages and valve morphology [23][24]. In
our study, autologous pericardial aortic valve
reconstruction using Ozaki’s procedure was
indicated for patients had isolated AVD and age
from 19 to 79 years olds. During emergency
condition, we chose aortic prosthetic valve
replacement in order to reduce cardiopulmonary
bypass time and aortic cross-clamp time.

In this study, 7 cases were performed by
with  upper

ministernotomy revealed postoperative results

minimally invasive  surgery
found a no difference from those with full
sternotomy (table 2). Nguyen Hoang Dinh et al
reported successful outcomes of minimally
invasive aortic reconstruction using Ozaki’s
procedure [25]. When comparing 30 patients with
140

patients who underwent Ozaki surgery, Rosseikin

minimally invasive surgery among all
et al showed the amount of bleeding in minimally
invasive surgery was inferior to open surgery
[26]. In our view, minimally invasive operation,
however, should be performed by surgeons

experienced in  dissecting and  treating
pericardium, which ensures pericardium wasn’t

damaged.

We had 2 patients after

pericardial

autologous
aortic reconstruction had to be
converted to prosthetic valve replacement (table
2). Ozaki et al revealed that no conversion to
valve replacement in all 850 aortic reconstructed
patients [23]. Of 103 patients had Ozaki’s
technique, there were 2 patients required to
convert into replacing prosthetic valve due to
occlusion of left coronary artery caused by left
cusp according to Krane et al [27]. Therefore, the
measurement of distance among 2 commissures
should be ensured to be stable and tight, which

prevents cusps s from being oversized.

There was a 1-day postoperative death
caused by acute cardiac tamponade accounted for
1.4% of all cases (table 1). In comparison, 30-day
mortality rate reported by Ozaki and Oliver was
1.8% and 3.3%, respectively [19][23]. Besides,
the early mortality rate observed in aortic
reconstruction operation using Ozaki procedure
was similar to aortic valve replacement in a range
of 1 to 3 percent.

Follow-up 1 month after surgery, only one
patient had a moderate aortic valve regurgitation
which has been conserved to management (table 4).
Hemodynamic aortic valve characteristics (max
trans-valvular pressure gradient was 16.1 mmHg,
AVA was 2.5 mmHg) found similar results to
other studies, in which maximum pressure
gradient according to Luca’s study and Ozaki’s
19,5 mmHg,

respectively [21][23]. Hemodynamics of aortic

study was 20 mmHg and

valve after reconstruction using Ozaki’s
procedure was favorable because cusps was

stitched directly natural annulus without effects
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on it, thus it did not reduce effective area of
valve. This technique preserved the compliance
of the annulus and aortic root during systole,
which lead to increase the valve area more.

CONCLUSION

Aortic valve reconstruction using Ozaki’s
procedure could be implemented for all of aortic
valve lesions in a wide range of age. The
operation can be performed by minimally
invasive incision resulting in satisfactory initial
outcomes. Mortality rate and complications were
similar to aortic valve replacement, and
hemodynamic parameters of the wvalves were

favorable.
Limitations

This single-center study was conducted in a
small quantity of patient for relatively short term.
Therefore, the study on a larger number of
patients should be undertaken in a combination of

multiple centers.
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Table 1. Preoperative baseline characteristics

Characteristics Value
Age, mean £+ SD, years 52.9+13.8
Male, n(%) 53 (73.6)
Body mass index, mean + SD 22.1+29
Cardiac risk factors
Hypertension, n(%) 34 (47.2)
Diabetes 2(2.8)
Hyperlipidemia 4 (5.6)
Smoking 37(51.4)
Atrial fibrillation 2(2.8)
Dyspnea (NYHA)
L, n(%) 3(4.2)
11, n(%) 26(36.1)
I1L, n(%) 37(51.4)
IV, n(%) 6(8.3)
Angia (CCS)
I, n(%) 27(37.5)
11, n(%) 30(41.7)
111, n(%) 13(18.1)
IV, n(%) 2(2.7)
Syncope, n(%) 2(2.8)
Fever, n(%) 3(4.2)
Valve morphology
Tricuspid, n(%) 52(72.2)
Bicuspid, n(%) 20 (27.8)
Aortic valve disease
Isolated aortic stenosis, n(%) 30 (41.7)
Aortic regurgitation, n(%) 20 (27.8)
Combined, n(%) 22 (30.5)
LVEF, mean + SD, % 582+7.1
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Table 2. Intraoperative parameters

Characteristics Value
No. of reconstructed leaflets
1, n(%) 34.2)
2, n(%) 7(9.7)
3, n(%) 62 (86.1)
Aortic valve annulas size, mean = SD, mm 229 +£2.7
<21 mm, n(%) 12 (16.7)
Conversion to aortic valve replacement, n(%) 2(2.8)
Aortic cross-clamp time, mean + SD, minutes 106.3 £13.8
Cardiopulmonary bypass time, mean + SD, minutes 136.7 + 18.5
Table 3. Postoperative characteristics
Characteristics Value
Mechanical ventilation time, mean + SD, minutes 11.3+7.1
>24 hours, n(%) 8 (11.1)
Death, n(%) 1(1.4)
Reoperation
Bleeding, n(%) 1(1.4)
Sternal infection, n(%) 1(1.4)
Pneumonia, n(%) 4 (5.6)
New atrial fibrilation, n(%) 34.2)
Acute kidney injury, n(%) 0(0)
ICU length of stay, mean = SD, days 41+1.9
Table 4. 1-month postoperative echocardiography characteristics.
Characteristics Value
Aortic valve regurgitation
None, n(%) 57 (82.6)
Mild, n(%) 11 (15.9)
Moderate, n(%) 1(L.5)
Severe, n(%) 0(0)
Aortic valve stenosis, n(%) 0(0)
Maximum pressure gradient, mean + SD, mmHg 16.1+£2.3
Mean pressure gradient, mean + SD, mmHg 74+1.5
Aortic valve Area, mean + SD, cm? 25+£0.2
LVEF, mean + SD, % 59.2+35
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