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This article reports results of the clinical study evaluating the implantation of the TiAra 
xenopericardial variable stiffness stent prosthesis in the aortic position. The prosthesis 
was implanted in the subcoronary supra-annular position with a single-row suture. The 
implantation was performed in two patients, 71 and 75 years old, with good clinical 
outcomes. Control echocardiography showed peak transprosthetic gradients of 9–
15 mm Hg at rest. Based on clinical studies, the prosthesis may be recommended for 
implementation in everyday clinical practice. 
Keywords: heart disease, aortic valve, biological prosthesis, heart failure. 

Received: 

February 26, 2013. 

© Astapov D.A., 
Demidov D.P., 
Semenova Ye.I., 
Zheleznev S.I., 
Zorina I.G., 
Syrtseva Ya.V.  
2013 

Biological prostheses are widely used 
for surgical treatment of aortic heart 
defects in adults [1]. The most common 
types of xenovalves are stented and 
stentless ones. Both valves have 
benefits and drawbacks so the debate 
on the best prosthesis continues [7, 
13]. The most frequently mentioned 
benefits of stentless design are low 
transprosthetic gradients and large 
effective orifice area, the opportunity for 
implantation with the narrow aortic 
annulus, better hemodynamic and 
clinical parameters in patients with low 
systolic function of the left ventricle. 

Stented prostheses, on the other hand, 
present relatively simple implantation. It 
contributes to decreased time of aortic 
occlusion with comparable long-term 
outcomes [10]. In addition, the 
surgeon's factor is particularly 
important. This is about the subjective 
attitude to a specific xenovalve type or 
implantation technique [5]. 

With regard to the above facts, NeoCor 
CJSC (Kemerovo, Russia) has 
developed a new unparalleled 
xenopericardial prosthesis model which 
combines the advantages of both 
stented and stentless designs. The 
valve callled TiAra consists of three 
xenopericardial leaflets mounted on a 
variable stiffness stent with 

a xenopericardial rim to fix the 
prosthesis. The stent is made of a 
millimetric single-loop wire from shape-
memory metal (nickel titanium). The 
prosthesis contours reproduce the 
shape of the aortic annulus. Thus, the 
stent prevents the excessive valve 
structure deformation and simplifies the 
implantation technique. The choice of 
shape-memory metal as a stent material 
ensures the mobility of the aortic root 
parts during the cardiac cycle. 

In June 2012, FSBI E.N. Meshalkin 
Research Institute for Circulation 
Pathology of the Ministry of Health of 
Russia launched a clinical study of the 
TiAra prosthesis. The study was 
approved by the Ethic Committee and 
the Academic Council of the Institute 
and is being conducted in accordance 
with the National Standard of the 
Russian Federation (GOST) Good 
Clinical Practice [2]. In the study, two 
patients were implanted with the TiAra 
preserved xenopericardial heart valve 
prosthesis mounted on a nickel titanium 
stent. 

Operations were performed in the 
setting of cardiopulmonary bypass and 
aortic occlusion. The myocardium was 
protected by supplying Custodiol to the 
coronary ostia. The selection of 
prosthesis size was based on the aortic 
annulus 
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Figure1. 
The step of the tiara prosthesis 
implantation: sutures were passed 
through the aortic wall and the 
xenopericardial valve rim. 

 
 

Figure 2. 
The TiAra prosthesis in the aortic 
position. 

 
 
 

 

and the ascending aorta. The principle was as 
follows: the outer diameter of the xenovalve should 
exceed the diameter of the aortic annulus by 2–4 
mm and correspond as much as possible to the 
inner aortic diameter at the place of its fixation. The 
supraannular subcoronary fixation with three 
threads arranged into the twisted suture was 
preferred. The primary fixation points are located in 
the aortic wall at the deepest level of the sinuses of 
Valsalva. 

The sutures were passed in such a way so as to 
take as much tissue as possible and the needle 
was pulled out directly above the aortic annulus. 
The same threads were used to fix the prosthesis 
at three points behind the xenopericardial rim 
(Figure 1), lower the prosthesis, tie the threads 
together and further form a fixation line with a 
continuous twisted suture. The suture line followed 
the shape of the aortic annulus and the needle was 
pulled out in the projection of commissure apices. 
The externalized threads were tied together on the 
inserts (Figure 2). 

The aortic access was closed with a two-row 
suture. The operation was finished in accordance 
with institutional standards. Two cases of TiAra 
prosthesis implantation in the aortic position are 
further described. 

A 75-year-old woman was admitted to the clinic of 
E.N. Meshalkin Research Institute for Circulation 
Pathology with complains of shortness of breath on 
minimal exertion and episodic loss of 
consciousness. Admission echocardiography 
showed left ventricular end-diastolic volume 
(LVEDV) of 88 mL, ejection fraction (EF) of 69%, 
aortic stenosis with calcific leaflets (valve area: 0.7 
cm²; peak gradient: 100 mm Hg; mean gradient 
53 mm Hg); aortic annulus diameter of 21 mm. 

After the patient was examined and the indications 
for surgical treatment were established, the aortic 
valve replacement with TiAra No. 23 was 
performed. The biological prosthesis was implanted 
in the subcoronary supraannular position. 

To evaluate the prosthesis performance, 
intraoperative echocardiography was carried out. It 
showed a peak transprosthetic gradient of 9 mm Hg 
at a ventricular contraction rate (VCR) of 75 per 
minute, 12 mm Hg at a VCR of 90 per minute, 
13 mm Hg at a VCR of 120 per minute. The leaflets 
were completely opened at systole and adequately 
closed at diastole. Aortic regurgitation was minimal. 

The postoperative period was uncomplicated. 
Follow-up echocardiography showed a LVEDV of 
90 ml, a LVEF of 65%. The biological prosthesis 
was in the aortic position. The leaflets were 
completely opened. Regurgitation was mild and its 
volume was insignificant. The patient was 
discharged on day 14 post-surgery in the 
satisfactory condition. 

Case Report 2. A 71-year-old woman was admitted 
to the clinic of E.N. Meshalkin Research Institute for 
Circulation Pathology with complains of dizziness 
and episodic pressing pain in the heart area, which 
was not associated with exertion or emotional 
stress. After a medical examination, severe aortic 
stenosis was diagnosed. Echocardiography showed 
a LVEDV of 63 mL, a LVEF of 74%. The aortic 

valve leaflets were coarsely calcified. The aortic 

valve area was 0.5 cm²; peak gradient was 
126 mm Hg; mean gradient was 73 mm Hg. 

After the indications for surgical treatment were 
established, the aortic valve replacement with TiAra 
No. 23 was performed. The prosthesis was fixed 
using the above technique. Intraoperative 
echocardiography showed a peak transprosthetic 
gradient of 15 mm Hg at a VCR of 70 per minute, 
13 mm Hg and a VCR of 90 per minute, and 
3 mm Hg at a VCR of 120 per minute. Moderate 
post-hypoxic encephalopathy was observed in the 
postoperative period with the improvement at 
discharge. The patient was discharged on day 14 
post-surgery in the satisfactory condition. 
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Discussion 

Shape-memory metals are widely used in clinical 
practice including cardiac surgery. In the aortic 
heart defect surgery, the Core Valve prosthesis for 
transcatheter implantation (Medtronic Inc., USA) is 
used most often [9]. Despite the advances of 
endovascular surgery, such implantation is 
currently regarded as a last choice when open 
surgery is associated with a high risk of 
complications, especially in elderly patients [6]. 

In open aortic valve surgery, a biological prosthesis 
consisting of xenoleaflets mounted on a stent is 
technically easier to implant compared to a 
stentless valve. But it has a significant drawback 
which is a stationary contour leading to excessive 
stress on both valves and structures of the aortic 
root, which increases the long-term risk of 
dysfunction [11]. On the other hand, despite the 
great number of reports of good immediate and 
long-term results [3, 7], the complexity of stentless 
bioprosthesis is the reason for which many 
surgeons decide to not use it. 

NeoCor CJSC has developed a new TiAra 
xenopericardial prosthesis which combines benefits 
of both stented and stentless designs: the simplified 
implantation technique reduces the time of aortic 
occlusion, since it is not required to form two 
fixation lines [4], and the shape-memory metal stent 
allows to maintain the mobility of the aortic root 
parts and also makes the prosthesis more 
convenient for the surgeon. 

Based on the review of various models of stentless 
bioprostheses and the data of independent 
researchers, we preferred the suprannular 
subcoronary position for the prosthesis 
implantation with fixation with a single-row twisted 
suture. This technique allows to reliably fix the 
prosthesis, while the size of the implanted valve 
exceeds the size of the aortic annulus by 2–4 mm. 
The advantage of this technique is not limited to 
reduced time of aortic occlusion but include also 
the possibility of surgery in patients with a narrow 

 
aortic annulus without aortoannuloplasty. 

The main group of patients who need such surgical 
care are patients ≥ 65 years old with aortic heart 
disease. In patients of the older age group, it is 
possible to predict the long-term performance of the 
biological prosthesis with a minimal risk of 
dysfunction [12]. 

The results of the first experiment in a clinical 
study suggests the TiAra biological prosthesis 
to be used for the surgical treatment of aortic 
heart defects in elderly patients. 
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