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Bentall De Bono surgery using a composite graft containing
a biological prosthesis of the aortic valve under artificial
circulation: A clinical case study
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Objective: The aim of our article is to report the positive outcome of the prosthetic biological aortic valve replacement of using
Bentall De Bono procedure under artificial circulation.

Case presentation: A male patient, born in 1954, was admitted to our clinic with complaints of marked dyspnea and weakness
at the slightest physical load, accompanied by heart palpitations. The patient had a history of congenital heart defect, namely
bicuspid aortic valve. His condition had been deteriorating since August 2023, with symptoms of heart failure, pleural effusion
and hepatomegaly. Evacuation of pleural effusion was repeatedly performed. On further examination, echocardiography
revealed marked atheromatous of the ascending aorta. Aneurysm of the ascending aorta, dilatation of the aortic root,
annuloaortic ectasia of the bicuspid aortic valve. Aortic regurgitation of the 2nd degree. Mitral regurgitation of the 2nd degree.
On chest computed tomography, the heart was normally located, minimal accumulation of effusion up to 4.0 mm was noted in
the pericardial cavity. The aorta was located typically, the diameter of the ascending section was up to 63 mm, aortic arch up to
42 mm, descending aorta up to 27 mm, the contours were clear, no wall thickening was noted. Bentall De Bono method surgery
was performed using a biological valve under artificial circulation and hemodynamic support. The patient was discharged on
the 10th day after the operation, only insignificant mitral insufficiency was noted on control echocardiography.

Conclusion: Bentall De Bono operation using a biological prosthesis is the most justified treatment tactic if there is no history
of rheumatic valve lesions.
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Introduction cause life-threatening complications in the form of rupture
or dissection, but current surgery allows complex, lengthy
operations and minimizes risks (3, 4). Aortic valve lesions with
dilated or dissected aortic root and ascending aorta are an
absolute indication for aortic valve reconstruction. In addition,
planned surgery is reasonable in the presence of significant
dilation of the sinuses of Valsalva, sinotubular junction. Among
the solutions for the complex aortic pathology, the most
suitable is the method of Bentall-De Bono, who proposed a
surgical reconstruction using a synthetic conduit containing a
mechanical aortic prosthesis (5, 6). One of the disadvantages
of this technique is the lifelong use of anticoagulant therapy
In the last decades, aortic surgery has thrived a number of in patients due to the maintenance of the synthetic conduit
changes and improvements, because aortic disease might by the mechanical prosthesis.

"Gold standard" treatment of aortic root pathologies is
Bentall-De Bono surgery with implantation of a composite
graft containing a mechanical aortic valve prosthesis, which
is used worldwide (1). Surgery of the aortic root, aortic valve
and ascending aorta is one of the challenging operations
in cardiovascular surgery. One of the effective surgical
techniques is the Bentall-De Bono operation using a synthetic
conduit containing a mechanical or biological prosthesis
(2), which was first described in 1968 by Hugh Bentall and
Anthony De Bono.

Address for Correspondence: Jamal |. Ashimov, DOC CARDIO Center Salymbekov University, Bishkek, Kyrgyzstan,
Email: transplant@mail.ru
Citation: Kadyraliev BK, Arutyunyan VB, Alexandrov AA, Ashimov JI, Zhumanazarov AB, Gaybildaev JJ, et al. Bentall De Bono surgery using a composite graft
containing a biological prosthesis of the aortic valve under artificial circulation: A clinical case study.
Heart Vessels Transplant 2024; 8: 521-5. doi: 10.24969/hvt.2024.517
Received: 12.11.2023 Revised: 07.09.2024 Accepted: 08.09.2024
Copyright ©2024 Heart, Vessels and Transplantation 521



Heart, Vessels and Transplantation 2024; 8: 521-5
Bentall De Bono surgery using as composite graft biological prosthesis

Kadyraliev et al.

To address this issue, cardiovascular surgery is undergoing
a slight change; cardiac surgeons prefer valve-preserving
surgery or the use of biological prostheses to avoid lifelong
anticoagulant therapy.

Etz et al. (7) reviewed 275 patients who underwent aortic
root reconstruction with a conduit containing a biological
prosthesis. Hospital mortality was 17 patients, irreversible
stroke occurred in 4 patients (1.5%), and only 1 patient
underwent reoperation after 12 years due to insufficiency
of the biological valve. One of the main complications of
the postoperative period is structural dysfunction of the
prosthesis, which requires repeated surgery to replace the
prosthesis. The main disadvantage of this operation is the
difficulty of isolated valve replacement and requires repeated
aortic root prosthesis (8-10).

Albertini et al. (11) provided a modified surgical technique to
simplify reoperation after biologic valve prosthesis in Bentall-
De Bono surgery.This technique allows fixing the bioprosthesis
in the inner part of the septic conduit, leaving more than 2
mm of free edge, forming a "skirt", subsequently the end of
the skirt is fixed to the aortic fibrous ring, thus the distance
between the fibrous ring and the biological valve is more than
2 mm, allowing further replacement of the bioprosthesis,
leveling the complete replacement of the aortic root.

The aim of our article is to report the positive outcome of the
prosthetic biological aortic valve replacement of using Bentall
De Bono procedure under artificial circulation.

Case presentation

A male patient, born in 1954, height 183 cm and weight 92.5
kg, was admitted to our clinic with complaints of marked
dyspnea and weakness at the slightest physical exertion,
accompanied by heart palpitations and sleep disturbance.

The patient had a history of congenital heart disease, namely
bicuspid aortic valve. His condition worsened since August
2023, with symptoms of heart failure, pleural effusion and
hepatomegaly. Evacuation of pleural effusion was repeatedly
performed. On further examination, echocardiography
revealed marked atheromatous lesions in the ascending
aorta, aneurysm of the ascending aorta, dilatation of the
aortic root, annuloaortic ectasia of the bicuspid aortic valve.
Hemodynamically significant aortic regurgitation of the
2nd degree. Mitral regurgitation of the 2nd degree. Left
ventricular dilatation, moderate pulmonary hypertension. Left
ventricular systolic function was satisfactory. The longitudinal
function of the right ventricle was preserved. On computed
tomography of the chest, the heart was normally located,
minimal accumulation of effusion up to 4.0 mm was noted
in the pericardial cavity. The aorta was typically located, the
ascending aorta diameter was up to 63 mm, the aortic arch
was up to 42 mm, the descending aorta was up to 27 mm, the
contours were clear, and no wall thickening was noted (Fig. 1).
The pulmonary trunk and pulmonary arteries were of normal
diameters. No significant narrowing was noted on coronary
angiography.

Figure 1. Computed tomography of the ascending part of the aorta (see explanation in text)
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Taking into account all the above-mentioned complaints, the
results of instrumental investigations, the patient's age, his
tendency to choose a biological valve and the approval of the
patient's relatives, a decision was made to perform Bentall De
Bono operation using a biological valve.

Surgical access

We performed percutaneous thoracic incision, midline
longitudinal sternotomy, and hemostasis. The pericardium
was opened longitudinally, no pathologic fluid was found.
There was aneurysmal dilation of the ascending aorta starting
from the aortic root, 6.3-5.5 cm in diameter, tense, livid in
places. The diameter of the aorta in the area of transition
to the arch was about 4.2 cm. The aorta was isolated, taken
for cicatricial sutures, heparin was infused. The aorta and
right atrium were cannulated with a two-stage cannula, and
artificial circulation was started. The upper right pulmonary
vein was drained to decompress the left ventricle. The aorta
was clamped closer to the brachycephalic trunk, and the aortic
wall was opened longitudinally. The aortic wound was dilated,
blood cardioplegia in the mouth of the left and right coronary

o

Biclogical acrtic valve RS

arteries, cardiac arrest (Cardioplegia in the subsequent plan).
The aneurysmal sac was dissected out. The aortic wall and
coronary arteries at the site of dissection were dissected out.
On the revision of the aortic root and aortic valve - the ring
was dilated, the valve is bicuspid, the flaps are changed, the
sinuses of Valsalva were dilated. The aortic wall was thinned,
altered by atherosclerosis. The aortic valve was prosthetic with
a biological prosthesis and the ascending part of the aorta by
Bentall-De Bono method. Coronary artery bypass grafting into
a conduit was performed (Fig. 2). Air embolism prophylaxis
was applied. The aorta was released. There was a self-
restoration of cardiac activity. There was insignificant blood
flow from the anastomoses, requiring additional hemostatic
sutures, and bleeding stopped. Hemodynamics stabilized,
and artificial circulation was smoothly ended. After control
hemostasis, myocardial electrodes to the right ventricle and
right atrium were sutured. Decannulation. Protamine sulfate
was injected. Drains were placed in the pericardial cavity,
anterior mediastinum and right lung. We applied layer-by-
layer suturing of the wound.

Figure 2. Stitching of the left coronary artery - intraoperative view

Postoperative period

The postoperative period proceeded smoothly without
any major complications. The wound healed with primary

tension. The patient's condition was satisfactory, with positive
dynamics.
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Control echocardiography on the 18th day after the
operation showed that left ventricular systolic function was
satisfactory. The longitudinal function of the right ventricle
was satisfactory. No signs of pulmonary hypertension were
observed on echocardiography.

Normal function of the valve-containing conduit in the aortic
position was observed. On control radiography, we did not
see any special changes in the respiratory system. Control
laboratory examination showed a decrease in hemoglobin
and hematocrit, a low international normalized ratio (INR) and
a slight increase in renal tests, all of which were corrected and
brought to normal values in further treatment. On the 10th
day after the operation, the patient was discharged home in
satisfactory condition, without major complications.

Discussion

Pantaleo et al. (12) compared the results of Bentall De Bono
surgery using a classic mechanical valve and a modified
biological valve. In their study, they included 1112 patients,
divided them according to 29 parameters, used a statistical
method, excluding systematic errors in the choice of treatment
methods, and obtained 2 similar groups of 138 patients each.
Their analysis showed that there was no particular difference
in mortality between mechanical and biological valve in
long-term follow-up (HR 0.88; 95% Cl: 0.50-2.14; p 0.4). Only
previous cardiac surgery was the significant predictor of late
death (HR: 6.41; 95% Cl: 1.41-29.48; p=0.02). Measures such as
neurologic complication, myocardial infarction, renal failure,
length of hospital stay, and hospital mortality were relatively
identical between groups. The authors concluded that the Bio-
Bentall procedure is a safe and effective treatment for aortic
pathology. The choice between a biological and mechanical
aortic valve did not particularly affect early and late adverse
outcomes.

A 10-year follow-up by Byrne et al. (13) showed that the
well-being of patients in both groups was similar, and they
could find no particular significant differences with respect
to early or late complications, complications with respect to
valve type, and overall mortality. Independent predictors of
late patient death were concomitant coronary artery surgery,
valve repeated prosthesis, perioperative stroke and patient
age, but not type of conduit and all of these were confirmed
by multivariate analyses (13).

Briefly, we note the priorities for choosing a biological valve
over a mechanical valve in the Bentall De Bono procedure
and beyond. One important aspect is that the biological valve
reduces the long-term use of anticoagulant agents than the
mechanical valve. This reduces the risk of thrombosis and
bleeding, especially important for individuals at high risk of
traumatic injury, for women who intend to have children and
for elderly individuals who tend to be forgetful or have certain
memory lapses. Patients with a biological valve are allowed to
lead a more active and less restricted lifestyle. Since there is
less constant monitoring of blood clotting and anticoagulant
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medication, which is characteristic of the mechanical valve.

Not an unimportant aspect is the presence of noise from
the operation of the mechanical valve after prosthetics. It
is characteristic for persons susceptible to different types
of noise. Because of the constant presence of noise when
closing the prosthesis, patients developed various types of
psychological disorders, thus worsening the quality of life (14).

As a result, we are inclined to believe that the biological valve
should be the priority in choosing the type of valve. Thus, the
popularization of such operations will improve the results
of surgical treatment of this category of patients and their
quality of life.
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