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Introduction
Aortic and mitral valve surgery remains a challenge for cardiac 

surgeons and cardiologists. If reconstructive valve surgery is not 
possible, replacement with a commercially available mechanical 
or xenogeneic valve is required. The aortomitral homograft can be 
another alternative with rational patient selection and the right surgical 
technique can be an excellent solution, in terms of survival rate and 
quality of life of patients.

A number of studies have shown the benefits of homograft valves, 
when used with the correct surgical technique, to ensure a good 
postoperative result and improve the patient’s quality of life. They 
caused virtually no risk of thromboembolism and bleeding associated 
with anticoagulant therapy; they also had an advantage in use in 
the presence of active infection,1 since they have been shown to be 
associated with a low risk of early and late endocarditis. The main 
advantages of the method are the absence of synthetic material and the 
absence of the need for constant anticoagulation. Another potential 
advantage of the aortomitral homograft is the preservation of mobility 
of the supporting apparatus, which may be important for the long-
term functioning of the homograft.

Although successful experience of valve replacement by 
aortomitral homograft implantation has already been documented, 
this operation is now rare. In our opinion, the factors preventing stable 
positive results of the operation are: the complexity of implantation 
of homografts, difficulty in selecting the right size homografts, the 
probability of early suture failure in the place of papillary muscle 
implantation. 

The decision to use homografts for valve replacement is made 
individually for each patient, taking into account the prognosis of 
results and complications. So far this method of valve replacement 

has not been widely used, but in the treatment of complex valve 
endocarditis, the use of aortomitral homograft may sometimes be the 
only method of treatment that can provide an acceptable result.

We present the experience of aortomitral homograft implantation 
performed in May 2022 in a patient with subacute infective 
endocarditis (presumably from September 2021) with aortic (severe 
failure) and mitral (severe failure) valve involvement and aortic root 
abscess. We believe that this operation is a good alternative to the 
Commando operation (UFO), which consists in separate prosthetics 
of the mitral and aortic valve with proprietary prostheses, using two 
patches of treated bovine pericardium for reconstruction of the central 
fibrous body and the roof of the left atrium.2

The operation was performed under combined endotracheal 
anesthesia, artificial circulation, hypothermia and pharmaco-cold 
cardioplegia. Access to the heart was performed from the median 
sternotomy. We followed the implantation technique described 
below. This technique was used in 1 patient in our clinic https://www.
youtube.com/watch?v=wCNrSQfIlYU.

Technique of aortomitral homograft 
implantation

a.	 The aorta was crossed transversely. Revision of the aortic valve 
revealed aortic valve leaflet destruction and vegetations. The 
valve is dissected. Then deep mobilization of the aortic root, 
excision of Valsalva sinus, excision of coronary artery mouths 
at the sites.

b.	 From the middle of the non-coronary sinus, an incision is made 
down to the anterior mitral valve leaflet. The left atrial roof is 
opened. For better exposure of the mitral valve, the incision of the 
left atrium can be extended by dissecting the interatrial septum 
and the right atrium (Figure 1A & 1B).
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Abstract

The treatment of infective endocarditis of a prosthetic valve remains a big problem to this 
day. It is even more difficult to make an informed decision when two prosthetic valves are 
infected simultaneously with the inclusion of the mitral-aortic contact and the formation 
of an aortic root abscess. Occurrence of infectious endocarditis of a prosthetic valve is 
1-6% and equally concerns both mechanical and biological prostheses. According to the 
literature, the hospital mortality rate ranges from 20 to 55%. In this situation, excision 
of both infected valves and adjacent structures is necessary. To compensate for the tissue 
deficit arising after valve dissection and mitral-aortic contact, the choice was made in favor 
of surgery using monobloc aortic-mitral homograft. 
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c.	 After mitral valve dissection the aortomitral homograft is fixed 
in mitral position. The homograft is sewn first along the posterior 
hemisphere, then along the anterior one. In the area of the 
aortomitral junction homograft sutures are stitched oriented to the 
fibrous triangles (Figure 1C), 1 suture is stitched with capturing 
of the aortic fibrous ring tissue, in order to close it (Figure 1D). 

d.	 The papillary muscles of the homograft are anastomosed side-
by-side to their own papillary muscles with 4 p- stitches using 
«Ethibond» 3-0 sutures (Figure 1D).

e.	 The aortic part of the homograft is inserted into the left ventricle, 
the homograft is stitched into the aortic position (Figure 1E).

f.	 The aortic homograft is everted from the left ventricle, the 
coronary artery mouths are implanted into the homograft (Figure 
1F).

g.	 The aortic part of the homograft is anastomosed to the patient’s 
aorta.

h.	 Posterior half ring mitral homograft plasty on a soft bend is 
performed (Figure 1F).  

Figure 1 Sequence of aorto-mitral homograft implantation A, The aortic 
valve is dissected. An incision of the non-coronary sinus with transition to the 
anterior mitral valve leaflet was performed. Mitral valve dissection is started; 
B, Mitral valve dissected, revision and sanation of the left heart; C, Suturing of 
the anterior half ring; D, Implantation of the mitral portion of the aortomitral 
homograft; E, Implantation of the aortic portion of the aortomitral homograft; 
F, Implantation of coronary artery ostium on buttons.

The artificial circulation time was 235 minutes; myocardial 
ischemia time was 210 minutes. The patient was in the intensive care 
unit for 3 days and in the hospital for 12 days. In the postoperative 
period, the patient underwent echocardiography to assess homograft 
function; the results are shown in the table 1.

Table 1 Immediate results of the operation

EchoCG Before the 
surgery

1 year after 
the surgery

Aortic valve insufficiency 2 degree 0,5 degree
Mitral valve insufficiency 1 degree 0,5 degree
Tricuspid valve insufficiency 3 degree 1 degree
Systolic pulmonary artery pressure 50 mm Hg. 28 mm Hg.
End-diastolic volume 155 mL. 120 mL
Ejection fraction 58% 60%

Patient’s condition 12 months after surgery 

Six months after the operation, the patient is in functional class I 
according to NYHA, he has no complaints from the cardiovascular 
system. The patient underwent a cardiac MRI. There are no signs of 
infective endocarditis (Figure 2).  

Figure 2 Cardiac MRI 12 months after surgery.

Discussion
In the PubMed database, we found not so many clinical cases of 

aortomitral homograft implantation, which were presented in the form 
of a table (Table 2). Analyzing the world experience of this operation, 
we came to the conclusion that this operation is quite rare. This is due 
both to the complexity of performing and providing the operation, 
and to the relatively small number of such “neglected” patients in our 
time.

Table 2 Clinical cases of aortomitral homograft implantation

Year Article
Number of 
observations

Indication for 
surgery

Observation 
period 
(prosthesis 
– dependent 
complications= 
+/-)

2007 3

1
Relapse of infective 
endocarditis

11 months (-)

1
Relapse of infective 
endocarditis

6 months (-)

2001 4 1

Para-aortic abscess, 
fistula between the 
aorta and the right 
atrium

8 months (-)

2006 5 3
Recurrent infective 
endocarditis

5.5 years (-)* 

2015 6 1
Prosthetic infective 
endocarditis

9 months (-)

2022 7 1
Relapse of infective 
endocarditis

20 days (-)

*1 patient survived, remains asymptomatic
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This surgery is an alternative to Commando surgery, which is used 
for correction of double-valve lesions with involvement of the central 
fibrous body. There are no systematic direct results of aortomitral 
homograft implantation in the works found. However, it is difficult to 
think of a more effective method of treatment in such severe cases as 
extensive infectious endocarditis of the aortic and mitral valve with 
involvement of the fibrous skeleton of the heart, abscess of the aortic 
root, fibrous body fistulas.

The aortomitral homograft in such a case is an ideal implant 
because it allows: to reconstruct the fibrous body much better than 
with a biological or synthetic patch (1), to replace 2 affected valves 
(2), to increase the survival and curability of patients with recurrent 
prosthetic endocarditis compared to the group in which biological 
or mechanical prosthesis were used (Commando operation).8 So far, 
there has been no evidence of late reinfection of the homograft.9

Implantation of a monobloc aorto-mitral homograft is a reliable 
method of treatment. However, several key issues need to be 
addressed: (1) myocardial protection using both antegrade and 
retrograde modes of delivery; (2) proper surgical training of the 
staff to work in the conditions of the limited ischemic time of the 
heart; (3) availability of monoblock homografts in the homograft 
bank; (4) avoiding disturbance of the geometry of the structures 
of the implanted aortomitral complex; (8) careful work in the area 
between the noncoronary and the right coronary aortic sinus, taking 
into account the danger of damage to the conduction pathways in this 
location; (9) treatment of such severe patients only in specialized 
departments with good surgical experience.

The use of aortomitral homograft gives a huge number of options 
for further management of the patient, which is certainly another 
advantage: the possibility of reconstructive interventions on the 
homograft in case of its dysfunction, the possibility of subsequent 
interventional valve prosthetics in case of homograft dysfunction. 
We also consider it necessary to mention that another solution is also 
possible: the use of not only homografts, but also neocuspidization of 
the valve apparatus with autopericardium, because autopericardium 
has high resistance, which allows preventing the recurrent 
development of endocarditis.10

Conclusion
We believe that the use of aortomitral homograft is one of 

the promising options for correction of aorto-mitral pathology in 
infectious endocarditis. Further research in this area is necessary and 
important.
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