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Reconstruction of the aortic root with preservation of the aortic valve (case
from practice).
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Abstract

Valsalva Sinus Aneurysm (ASV) is defined as the expansion of one or more aortic sinuses located
between the aortic valve ring and the sinotubular junction, baggy or tubular in shape and is one of the
most common diseases of the human arterial system. By itself, the presence of an aortic aneurysm
poses an immediate threat to the patient's life, and the natural course of the disease inevitably leads to
an unfavorable outcome. Taking into account the various clinical manifestations and the complexity of
localization, the detection of ruptured and unexploded aneurysms can become a diagnostic problem.
Although aneurysm rupture is potentially fatal, the prognosis after treatment may be favorable.
According to researchers, the main etiological factor in the development of aortic aneurysms is
atherosclerosis (42-73%). In 18-22% of cases, the cause of aortic aneurysm is traumatic.
Unfortunately, the course of the disease is progressive. The size of an aneurysm increases by an
average of 10% per year, often without symptoms and the only manifestation of the disease may be its
rupture with a fatal outcome.
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Introduction Valve preserving technologies in aortic root surgery are a
worthy alternative to AV prosthetics in the treatment of aortic
root pathology with or without aortic insufficiency. The
development and improvement of methods of re-implantation
and remodeling of the aortic root, as well as the absence of
potential prosthesis-associated complications in the long-term
postoperative period have ensured the continued popularity of
valve-preserving methods in aortic root surgery (Figure 2) [4].

In 1992, T. David proposed to perform prosthetics of the
ascending aorta, valsalva sinuses and implantation of the
mouths of the coronary arteries into a vascular prosthesis in
case of aneurysm of the aortic root and intact Aortic Valve
flaps (AV), and isolates the aortic valve flaps together with the
commissures and re-implant inside the vascular prosthesis [1].
Preservation of the native aortic valve makes it possible to save
the patient from potential prosthesis-associated complications,
such as Thrombosis, endocarditis, structural and non-structural
dysfunction of the prosthesis, etc. (Figure 1) [2,3].
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Figure 2. Valve preserving technologies in aortic root surgery.

Case Presentation

Figure 1. Implantation of the mouths of the coronary arteries  The aim of the work is to present a clinical case of successfully
into a vascular prosthesis. performed surgical treatment of sinus Valsalva aneurysm and
ascending aorta using the David technique.
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Patient K.M., born in 1981, entered the research institute of
heart surgery and organ transplantation with complaints of
pressing pains behind the sternum at rest, increasing with little
physical exertion. According to the patient, he noted an
increase in blood pressure for 1 year, the maximum figures
reached 150/100 mmHg, accompanied by chest pains. During
the examination for ECHOCG, signs of expansion of the
ascending aorta were revealed. Subsequently, Multi-Detector
Computed Tomography (MDCT) of the mediastinal organs was
performed to clarify the diagnosis, where the expansion of the
Valsalva sinus to 50 mm, the ascending part of the aorta to 45
mm was revealed. Hospitalized for surgical treatment [5].

Examinations before surgery

Electrocardiogram: Sinus rhythm, heart rate 62 beats per
minute. The horizontal position of the EOS. Violation of the
processes of repolarization of the walls of the left ventricle.

Echocardiography

* Aorta: Compacted, the diameter of the ascending part is 33
mm, at the root of the aorta is 46 mm, at the sinus of the
Valsalva is 48 mm, the descending aorta is not changed.

* Aortic valve: tricuspid, with marginal seal. The degree of
regurgitation is minimal, AVmaxPG is 11 mmHg.st;

* Mitral valve: In the opposite phase, with an edge seal. The
degree of regurgitation is 1(+), MVmaxPG is 5 mmHg.st;

e Tricuspid valve: In antiphase [6]. The
regurgitation is 1(+), TVmaxPG is 3 mmHg.st;

degree of

* Pulmonary artery: Not dilated,

* Pulmonary artery valve: Not changed, regurgitation-
minimal. The pressure gradient is 6 mmHg.

* Left atrium: 32 mm.

* The right atrium is not dilated.

* Left ventricle: Diastolic size-56 mm; Systolic size-37 mm,;
Ejection fraction-63%; (according to Teigolz); hypokinesis
zones: Diffuse hypokinesis of LV walls. LV diastolic
function: E/A-0.8 are impaired,

* Right ventricle: 24 mm, anterior wall of the
right ventricle-4 mm. TARSE-mm.

* Pericardium: The systole is not changed. Pulmonary
arterial pressure 35 mmHg.

* Atrial septum: Intact.

e Interventricular septum: Intact.

* Additional features: None.

Multi-detector computed tomography: In the arterial phase
of the study, there is a uniform filling of the aorta and branches
with a contrast agent. There were no signs of dissection in the
entire area of the examined aorta. No pathological changes
were detected in the projection of the coronary arteries. The
walls of the aorta are not compacted. Without calcification.
There is an aneurysmal expansion of the ascending aorta,
starting from the sinuses of the Valsalva, for 55 mm (Figure 3).
The transition of the aneurysm to the aortic arch and
brachiocephalic vessels was not revealed. The heart is usually
located. Dimensions of the heart chambers: Left atrium 3.6 cm
x 5.7 cm. The transverse size of the left ventricle is 0.9 cm [7].
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Figure 3. Aorta on MDCT.

Chest X-ray: The pulmonary fields are transparent; the
pulmonary pattern is reinforced, deformed in a cellular type
due to the peribronchial component. The roots of the lungs are
poorly structured. Pleural sinuses are free. A heart shadow with
a smoothed waist. The aorta is dilated in the ascending part.

Coronary angiography: Coronary arteries without

hemodynamically significant lesions.

Discussion

The patient underwent preoperative preparation, on 23.01.2020;
an operation was performed as planned-operation David in
conditions of moderate hypothermic artificial circulation (32C),
blood cold cardioplegia.

Intraoperatively: The ascending aorta, starting from the root,
the sinus of the valsalva is expanded to 5.5-5.8 cm, tense,
thinned, closer to the arc diameter of about 3.0 cm. The heart is
enlarged in size due to the left ventricle. Pouch seams, heparin.
The ascending aorta is isolated, taken on a ribbon. Cannulation
of the vox. The aorta is closer to the arch and the RA is a two-
stage cannula, artificial blood circulation has been started.
Smooth cooling of the patient. The aortic root was isolated; the
upper right pulmonary vein was drained for LV decompression.
The aorta was clamped, the aortic wall was opened
longitudinally, blood cold cardioplegia at the mouth of the left
and right coronary arteries, cardiac arrest. Revision of the aorta
and AV: The aortic wall is thinned, atherosclerotically altered.
The aortic valve is tricuspid, the fibrous ring is moderately
expanded, the valve flaps are not changed, and there is no
soldering. The mouths of the LCA and RCA at the sites are
highlighted. Excised aneurysmal sac of the sinus of Valsalva.
The ring freely passes the 25 calibrator. Implantation of a
proximal anastomosis according to the David method.
Hydraulic test- the coaptation of the AV is complete, there is no
regurgitation, the valve opening is sufficient. Reimplantation of
the mouths of the coronary arteries at the sites into a vascular
prosthesis.

The distal anastomosis is applied end-to-end with a continuous
suture. Smooth warming of the patient. Prevention of air
embolism. The aorta was released, cardiac activity was restored
through the AV block, the myocardial electrode was sewn to
the pancreas, and the rhythm from the pacemaker was imposed.
Stabilization of hemodynamics, smooth departure from IR.
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Control hemostasis, its own rhythm, pacemaker is disabled.
Decanulation of vessels, protamine sulfate. Protamine sulfate.
Drains into the pericardial cavity and anterior mediastinum.
Stitches on the pericardium. Polispastnye seams. Layered
suturing of the wound. Postoperative data of ECHOCG at the
time of discharge: Aorta-conduit-24 mm. Aortic valve-three
flaps, minimal regurgitation, from the commissary-right
coronary flap/not a coronary sash. The left atrium is 33 mm;
the right ventricle is 23 mm. The left ventricle is 53 x 32 mm;
the ejection fraction is 70%. Mitral valve and tricuspid valve:
Regurgitation is minimal. Systolic PAP-30 mmHg. Pericardium,
pleural cavities-not changed (Figures 4-6).

Figure 4. Hydraulic test.

Figure 5. Closing of the aortic valve flaps.
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Figure 6. Result after reconstruction.

Conclusion

The generally accepted method of treating aneurysms of the
ascending aorta is the operation of total replacement of the
aortic root and the ascending department with a valve-
containing conduit (Bentall-deBono operation). However, such
interventions are not without drawbacks associated with the use
of an artificial heart valve: There is still a need for anticoagulant
therapy; there is a risk of thromboembolic complications,
infectious endocarditis.

Prosthetics of the ascending aorta with reimplantation of AV
(David operation) is an effective and safe method of surgical
treatment of an aneurysm of the ascending aorta, combined with
an aortic insufficiency and unchanged AV valves. When using
Valsalva aortic prostheses, there were no significant advantages
compared to linear prostheses. Relapses of aortic insufficiency
in the long-term period, requiring repeated intervention, are
most often associated with technical errors during the initial
operation.
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