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Abstract

during Ozaki procedure, relocating a valvular commisure could be technically demanding. This novel technique provides an

easy tool to achieve valvular simmetry avoiding commisure shifting.
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Glossary of abbreviations:

AVD: Aortic valve disease

AVR: aortic valve replacement

AVNeo: Ozaki procedure

Central message: during Ozaki procedure, relocating a valvular commisure could be technically demand-
ing. This novel technique provides an easy tool to achieve valvular simmetry avoiding commisure shifting.

Abbreviated legend of the Central Picture : Preop and postop measurement of the portion of the
valve ring treated with this technique
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. Introduction

Ozaki procedure aims to reconstruct patients’ aortic valve using autologous pericardium, offering an alter-
native treatment to classic AVR. Since its first description by Ozaki, AVNeo has yielded promising results
in adult populations worldwide, either in presence of bicuspid or tricuspid aortic valve. [1, 2].

With respect to the tricuspid phenotype, it has been recommended that if the difference between the sizing
of each cusps is more than 2 mm, a new commissure should be created to prevent misalignment between the
cusps [3]. However, re-locating a commissure could be technically challenging.

Hereafter we describe our original “P-stich technique” which allows to downsize the intercommisural dis-
tance in a tricuspid valve and thereby achieve valvular symmetry during AVNeo avoiding the shifting of a
commissure from its natural position.

Surgical technique

Step 1:

After the excision of the leaflets and a careful and complete annulus decalcification, a single 4-0 Prolene is
passed through the nadir of the sinus to be reduced. Pulling this stich toward the center of the ring, the
assistant can help the operator exposing the corresponding part of the annulus (figure 1 A-B)

Step 2:

The two needles of a double arm 4-0 Prolene (TF or RB-1) are subsequently passed upwards from LVOT to
the aortic root through the ring respectively through the dot on the left hand side (“needle 1”) and through
the dot on the right (“needle 2”) (figure 1 C-D).

Step 3:

“Needle 1” is then passed downward through the dot on the right an then up again through the dot on the
left.

Step 4:

While the assistant gently pulls up the stitch on the nadir, the double loop stitch is tied down. This makes
the tissue between the dots to be folded upwards (figure 1E).

Step 5:

Finally, the stitch on the nadir is removed and a new measurement of the intercommissural distance is
performed (figure 1F).

In case of a not sufficient reduction or an excessive one, the procedure must be repeated marking the two
dots a little bit more distant or closer from the nadir, respectively.

Comment:

To date, this technique has been used in 30 cases. All patients were undergoing isolated AVNeo procedures.
Mean age was 42 y.o. (range 24-60) and 75% were males. None of the patients had a history of major
copathologies or surgical history. Mean height was 174 cm (range 162-189 cm) and weight was 71 kg
(range 57-85 kg). All patients undergoing AVNeo at our Institute are preoperatively studied with Coronary
Computed Tomography (CCT) and Transthoracic Echocardiography (TTE).

In borderline cases (e.g., annulus diameter between 21 and 23 mm), the surgeon should consider on a case-
by-case basis whether this strategy might be applicable in relation to the patient’s body surface or whether
a standard commissure repositioning procedure would be more appropriate. In all cases of this series, the
procedure led to a reduction of a single size of the leaflet. The downsizing has never been reported as
excessive, in a single case the reduction has resulted to be not sufficient and the P-stitch had to be removed
and repositioned to achieve the optimal result. The portion of the aortic ring treated with the P-stitch was in
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. 17 cases the non-coronary sinus, in 3 cases the right coronary sinus, in 8 case the left coronary sinus. In the
remaining 2 cases (patients affected by isolated annulus enlargement), treatment was reserved simultaneously
to 2 different sinuses (in both cases LCC and NCC) to obtain a configuration of 3 cusps of 35 mm.

Intraoperative echocardiography showed a perfect continence of the valve and excellent aortic gradients (mean
gradient 5 mmHg, range 2-9) in all cases. There were no conversion to prosthetic aortic valve replacement
(figure 2).

The pre-discharge echocardiogram always confirmed the intraoperative findings.

In all cases, no major adverse events occurred during surgery and no early postoperative mortality was
reported. All patients underwent a clinical and echocardiographic follow-up at 3 months, with findings
which were essentially consistent with the echocardiogram performed at discharge. A mild, not significant,
further improvement of aortic gradients was reported in two cases (from mean gradient 3 mmHg to 2 mmHg
in one case and from 6 mmHg to 5 mmHg in the other one).

The longer follow up for this series of patients is 1 year. For all patients who underwent echocardiogram at
one year after surgery, the results were concordant with those found at the 3-month follow-up.

Conclusion

This novel technique -represented by what is a simple and easily reproducible annulus plication- in this initial
series of patients appears to represent a simple and safe tool in the hands of the surgeon to address cusp size
discrepancy during AVNeo while avoiding commissure movement.

This has not only significantly speeded up the exectution of this type of procedure by more experienced
surgeons, but has also made the approach to AVNeo easier for surgeons in training.

Commissures shifting remains in use for all those patients whose reduction by a single size of a cusp would
not be sufficient to e achieve cusp symmetry (with a discrepancy above 2 mm ) and also for those patients
in whom even a minimal reduction of the valve’s functional area could lead to patient-prosthesis mismatch
(PPM) [4].

Further validation of this novel approach is needed in order to confirm the initial positive findings in this
first series of patients.
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Figures :

Figure 1: A: cusp measurement wider than 35 mm sizer.B: a 4-0 Prolene stitch is passed through the nadir
of the cusp better exposing the ring. C: two dots are marked 3 mm besides the nadir. D: the two needles of
a double arm 4-0 Prolene are passed from LVOT up through the dots. E: using one of the two needles the
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. surgeon passes the same stich through the two dots once again creating a double loop around the nadir and
ties the stitch down while the assistant gently pulls up the stitch on the nadir. F: perfect match between the
35 mm sizer and the reduced intercommisural distance

Figure 2: A: 54 y.o. female affected by AS/AR defect. Before and after P-stich. NCC measurements
recorded by a certified TEE echocardiographer during telediastolic phase. B: Same patient, peak gradient,
mean gradient and transvalvular velocity at the end of surgery
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. Central figure: 33 y.o male, affected by pure AR and severe annulus dilatation. Virtual 3D measurements
(based on CCT) before and after P-stitch on the NCC.
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