Plvodni sdéleni | Original research article

The Role of Modification of the Original Ozaki
Technique in the Treatment of Aortic Valve Diseases

Adrian Kolesar?, Tomas Toporcer?, Petr Kacer®, Miroslav Gejgus?,
Martin Sivco?, Frantisek Sabol?

2 Department of Heart Surgery, Medical Faculty, Pavol Jozef Safarik University and the Eastern Slovak Institute for
Cardiovascular Diseases Ltd., KoSice, Slovak Republic
b Department of Cardiac Surgery, Third Faculty of Medicine, Charles University and Kralovske Vinohrady University Hospital,

Prague, Czech Republic

ARTICLE INFO

SUHRN

Article history:

Submitted: 28. 3. 2020
Revised: 14. 5. 2020
Accepted: 19. 5. 2020
Available online: 30. 11. 2020

Klucové slova:

Infekéna endokarditida
Ozakiho (Benakiho) procedura
Stendza aortélnej chlopne

Keywords:

Aortic valve stenosis
Infective endocarditis
Ozaki (Benaki) procedure

Cielom tejto pilotnej Studie je prezentovat nase jedno-ro¢né skusenosti s modifikaciou origindlnej Ozaki-
ho procedury pre pacientov so stendzou aortélnej chlopne a pacientov s infek¢nou endokarditidou tejto
chlopne.
Trindst pacientov vo veku 70,5 + 10 rokov (Zeny/muzi: 8/5) podstupilo operaciu aortélnej chlopne pouzitim
autolégneho alebo heterolégneho konského perikardu. Indikéciou operécie bola sten6za aortalnej chlopne
(n = 10) alebo regurgitacia chlopne spdsobena infekénou endokarditidou (n = 3). Pocas operacie bola vy-
konana konkomitantna procedira MAZE (n = 2), aortokorondarny bypass (n = 1) a myektdmia vytokového
traktu lavej komory (n = 1). Jeden pacient odmietol transfuziu krvi z ndbozenskych dévodov.
Trvanie mimotelového obehu bolo 117,5 + 14,5 minut a dlzka klemu aorty bola 107,0 + 14,4 minut. Poope-
racne bol stredny gradient na aortdlnej chlopni 5,1 + 1,9 mm Hg, maximdlny gradient bol 5,8 + 2,0 mm Hg,
plocha aortélnej chlopne bola 3,3 £ 0,5 cm? a regurgitacia aortalnej chlopne bola 0,3 + 0,2. Pocas 30-driového
sledovania nebolo zaznamenané Ziadne Umrtie, ani reoperdacia z dévodu nélezu na aortélnej chlopni. Jeden
pacient umrel tri mesiace po operacii, pricom pric¢ina smrti nebola spajand s aortalnou chlopriou.
Modifikovana Ozakiho technika je potencidlne efektivna alternativa pre mladych pacientov odmietajucich
antikoagula¢nu terapiu, ktori vyZaduju operaciu aortalnej chlopne. Preferovanou cielovou skupinou pa-
cientov pre pouzitie tejto techniky su pacienti s malym aortalnym prstencom, alebo aktivnou infek¢nou
endokarditidou.

© 2020, CKS.

ABSTRACT

The aim of this pilot study is to present our one-year experience with the modification of the original Ozaki
procedure for patients with an aortic valve stenosis and aortic valve infective endocarditis.

Thirteen patients at the age of 70.5 + 10 (women/men: 8/5) underwent a replacement of the aortic valve
using autologous or heterologous equinus pericardium. The indication for surgery was aortic valve stenosis
(n = 10) or aortic valve regurgitation due to infective endocarditis (n = 3). Concomitant MAZE procedure
(n = 2), aortocoronary bypass (n = 1), and left ventricular outflow tract myectomy (n = 1) were performed in
four patients. One patient refused blood transfusion for religious reasons.

The duration of cardiopulmonary bypass was 117.5 = 14.5 minutes and the X-clamp time was 107.0 = 14.4
minutes. The mean gradient after surgery was 5.1 + 1.9 mmHg; the peak gradient was 5.8 + 2.0 mmHg; the
aortic valve area was 3.3 + 0.5 cm? and aortic valve regurgitation was 0.3 + 0.2. No 30-day mortality and no
redo surgery due to valve failure were recorded. One patient died three months after surgery due to non-
-valve-related reasons.

The modified Ozaki technique is a potentially effective alternative for younger patients rejecting anticoagu-
lant medications and requiring aortic valve surgery. The preferred target group of patients for the use of this
technique are those with a small aortic annulus and those with active infectious endocarditis.
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Background

Open aortic valve (AV) surgery remains the gold standard
for treatment of aortic valve stenosis (AoS) and regurgita-
tion (AoR), the most common contemporary heart valve
disease.” Aortic valve repair surgery, including an isolated
repair or Yacoub/David procedures, shows optimistic re-
sults in a long-term follow-up, but in the terrain of in-
fective endocarditis (IE), calcification or vast cusp damage
their use is rather limited.? In 2014 Ozaki et al. published
a study involving 404 patients who underwent replace-
ment of AV using pericardium.? The study presented very
optimistic results at a 53-month follow-up and the use of
the Ozaki technique has begun to be considered as an
alternative in AV surgery.

The aim of this pilot study is to present our one-year
experience with the modification of the original Ozaki
procedure for patients with AoS and AV IE.

Material and methods

All patients (n = 13) undergoing a replacement of AV using
autologous or heterologous pericardium from February
2018 to January 2019 at our institution were included in
the study. Nearly every patient who is eligible for an AV
replacement with the use of a biological prosthesis or has
a reason for avoiding oral anticoagulation is suitable for
a replacement of AV using some kind of pericardium. All
operations were performed by a single-experienced sur-
geon. Intra- and perioperative data were collected.
Surgery was performed under general anaesthesia
with continuously monitored electrocardiography, pulse-
-oxymetry, and invasive measurement of central venous
and arterial pressure. Transoesophageal echocardiogra-
phy (TEE) was conducted throughout the procedure. Stan-
dard midline sternotomy was performed. If autologous
pericardium was used, the pericardium was dissected and
treated in 0.6% glutaraldehyde solution for 10 minutes
and subsequently rinsed three times for 6 minutes in ste-
rile saline. Afterwards, cardiopulmonary bypass (CPB) was
established in the standard fashion, with the left vent-
ricle venting via the right upper pulmonary vein and the
heart was arrested using standard anterograde cardio-
plegia. The ascending aorta was opened at the level of
sinotubular junction and explantation of the native valve
was performed. The autologous or heterologous (equi-
nus) pericardium was subsequently cut out according to
a template sizer corresponding to the aortic annulus. The

Fig. 1 - Sketch of the Ozaki procedure. (A) Steps of cusps and com-
missures suturing; (B) ratios of stitching the cusps; (C) final additio-
nal stitch in commissure.

Fig. 2- Perioperative depiction of the new constructed AV.

cusps were than sewn along the annuli with a 4-0 mo-
nofilament running suture, and commissural coaptation
was secured with an additional 4-0 suture (modification
of original Ozaki technique) (Fig. 1). Implantation of each
additional cusp was begun from the centre of the new
cusp and annular centre between the commissures. The
first three stitches were strictly applied in a 1 : 3 ratio
(the gap between the stitches in the cusp was three times
greater than in the corresponding annulus). Finishing of
the suture was applied in a 1 : 1 ratio (Fig. 1). After all
the cusps had been implanted, the commisure between
the new right and left cusps was secured with additional
4/0 Prolene. Creation of the other two commissures was
done after performing coaptation of the cusps applying
a triple-feet forceps (Trifeet®, Asanus Medizintechnik,
Neuhausen, Germany). After completing the other two
commissures, the Triffeet® forceps was released and final
appearance of the valve was checked (Fig. 2). After clo-
sing aortotomy an X-clamp was released. Intraoperative
transoesophageal echocardiography following CPB was
used to examine the neo-valve performance. The aorto-
tomy was then sutured and circulation restored. Postope-
ratively, the patients were monitored at an intensive care
unit (ICU). Antiplatelet therapy (100 mg of aspirin per
day) was prescribed.

Echocardiographic parameters were collected pre-
operatively and on the day of patient discharge. Survival
was determined at the time of manuscript preparation
using the registry of portal of the Health Care Surveillan-
ce Authority.

Results

The ratio of women/men in the patient cohort was 8 : 5.
The age of the patients at the time of the surgery was 70.5
+ 10 years. Ten patients underwent surgery because of de-
generative AoS (73.9 + 4.8 years old) and three patients
because of IE and AoR (59.2 + 15.7 years old). The peak and
mean aortic valve gradient of the patients with AoS were
78.9 = 3.2 and 46.1 + 14.4 mmHg, respectively. The aortic
valve area of the patients with AoS was 0.7 £ 0.2 cm?. The
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Fig. 3 - Cumulative survival of patients.

Table 1 - Echocardiographic parameters

Before surgery After surgery
Aortic annulus 214 + 1.6 mm 22.2 +2.5mm
Peak gradient 789+232mmHg 5.8+2.0 mmHg
Mean gradient 46.1 £ 144 mmHg 5.1+ 1.9 mmHg
Aortic valve area 0.7 £0.2 cm? 3.3+£0.5cm?
Aortic regurgitation - 03+0.2

annulus of the aortic valve and left ventricle ejection frac-
tion of all patients was 21.4 £ 1.6 mm and 50.2 = 6.4%,
respectively. Twelve patients had a tricuspid AV and one
patient had a bicuspid valve. Autologous pericardium was
used in two patients and equinus pericardium in eleven
patients. The time of the CPB was 117.5 = 14.5 minutes,
and the aortic clamping time was 107.0 = 14.4 minutes.
Two times concomitant MAZE procedure was performed.
One concomitant aortocoronary bypass and left ventricle
outflow tract myectomy were performed. One patient re-
fused blood transfusion for religious reasons.

The time spent at the ICU was 4.3 + 2.1 days and the
hospitalization time from surgery to discharge from the
hospital was 13.0 = 8.9 days. The echocardiographic para-
meters of the valve at the time of patient’s discharge are
shown in Table 1. Two patients needed temporary conti-
nuous veno-venous haemodialysis because of renal failu-
re. Two patients underwent pleural punction because of
pleural effusion. In two patients the postoperative period
was complicated by temporary atrial fibrillation with con-
version to the sinus rhythm. No atrioventricular block was
recorded. One death because of unreported reasons was
recorded three months after surgery (Fig. 3). At the time
of the manuscript preparation, the patient follow-up was
at 0.4 + 0.4 years.

Discussion

The Ozaki procedure begins to be increasingly used in the
treatment of AV disease. There are more studies of ori-
ginal authors presenting optimistic short- and medium-
-term follow-up results with a follow-up of 25.2 and 34.2
months.>* Additional studies have presented acceptable
results, without long-term follow-up data."> Reuthebuch
et al. present the first cohort of patients undergoing the
Ozaki procedure from a centre other than Toho Universi-
ty Ohashi Medical Center, Tokyo, Japan.! The authors pre-
sent optimistic peroperative data with 30-day mortality

of 3.3%. This work includes 43% of patients with con-
comitant procedures, and the mean CPB time and aortic
cross clamp time were 118 and 108 minutes, respectively.
These data are comparable with 118 minutes (CPB time)
and 107 minutes (aortic X-clamp time) in the presented
group of patients with 31% of concomitant procedures.

Despite progress in antibiotics therapy, approximately
one third of patients with IE require surgical therapy, and
in-hospital mortality remains at about 20%.%” Because of
heterogeneity of patients with IE, no standard therapy
has yet been established, and implantation of any pro-
sthesis means a higher risk of disease recurrence.” There
are no randomized studies definitively investigating two
aspects of reconstructive surgery in the field of AV IE,
including durability and resistance to infections.® Solari et
al. presented a paper focusing on the use of a pericardial
patch in reconstructive surgery of the mitral valve in the
field of IE. The study included 155 patients who under-
went repair surgery with a follow-up of 122.5 months.
The authors effectively state that patch repair techniques
offer durability that is similar to that obtained with no-
-patch reconstructive techniques.® Okada et al. also pre-
sent the Ozaki technique as a useful strategy for aortic
valve IE treatment.®

In 2018 Nguyen et al. published a study including nine
patients who underwent a minimally invasive Ozaki pro-
cedure.® The authors present no mortality and no con-
version to full sternotomy, a shorter ventilation time (8.4
hours), a shorter time at the ICU (1.6 days) and a shorter
hospitalization time (5.8 days) in comparison with other
studies.® The minimally invasive Ozaki procedure is pro-
bably the next step in making aortic valve therapy more
effective.

Conclusion

According to our short-term experience in correlation
with the published data, the Ozaki technique is a poten-
tially effective alternative for younger patients who are
reluctant to anticoagulant medications and require AV
surgery. The preferred target group of patients for the
use of this technique are patients with a small aortic an-
nulus and patients with an active IE.
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