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The aim of the study is to assess immediate results of using the UniLine bioprosthesis for acquired mitral valve diseases. 

Materials and methods. From January 2009 to September 2014, Federal State Budgetary Institution of Science Research 

Institute for Complex Issues of Cardiovascular Diseases (NeoCor CJSC, Kemerovo, Russia) has implanted 85 UniLine 

prostheses in the mitral position. The mean age of recipients was 64.8 ± 8.5 years. The mean follow-up time was 2.6 ± 1.8 

(0.2 to 5.4) years. The follow-up scope was 213.9 patient-years. Almost 6% of all cases were reinterventions, while 80% 

were combined ones. Results. The linearized long-term survival rate was 3% per patient a year, and actuarial general and 

cardiac survival rates by the fifth year of the follow-up were at 84.7% and 97.8%, respectively. Actuarial freedom 

from reintervention by the fifth year was 98.5%. In 98.5% of the cases, prosthetic endocarditis was not observed. Hospital 

mortality during reoperations did not occur. During the 5-year follow-up, no primary tissue failure, thromboembolism or 

bleedings were detected. Conclusions. The use of the UniLine bioprosthesis in patients > 65 years ensures high survival rate 

by the fifth year of the follow-up, which is comparable to the results of foreign analogs. The UniLine bioprosthesis has a high 

resistance to infection. Implantation of the UniLine bioprosthesis results in full correction of the cardiac hemodynamics, 

i.e. reduction of left atrial dimensions and pulmonary artery systolic pressure, provided that the stable sinus rhythm is 

preserved. Even partial preservation of subvalvular structures significantly facilitates remodeling of the left ventricular 

myocardium during mitral valve disease correction. 
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Nowadays bioprosthesis implantation is a 

significantly more common surgical treatment of acquired 

heart diseases than mechanical prostheses. This tendency 

is observed all around the world [1, 12]. It is due to the 

disease pattern changes and increased average age of 

patients. Now it is possible to ensure better quality of 

life avoiding a lifelong anticoagulant therapy provided  
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that the stable sinus rhythm is preserved. Consequently, 

studies focused on bioprostheses assessment play a more 

important role. 

The article gives an assessment of five-year experience 

of the UniLine xenopericardial bioprosthesis use (NeoCor 

CJSC, Kemerovo, Russia). A distinctive feature of this 

prosthesis is leaflet laser-cutting, which prevents 

separation of collagen fibers along the cut edge and 

ensures the maximum possible thickness uniformity of the 

material used, thus preventing prosthesis degeneration. 

Flexible polymer stent and superelastic nitinol have the 

same purpose. The prosthesis structure contains no 

synthetic components, which lowers the risk of intra- and 

postoperative contamination of the implanted valve, while 

a unique leaflet modeling technique provides perfect 

coaptation and functioning [1, 9]. 

 

Materials and methods 

From January 2009 to October 2014, 85 UniLine 

bioprostheses were implanted at the Research Institute for 

Complex Issues of Cardiovascular Diseases, Kemerovo, 

Russia. The mean follow-up time was 2.6 ± 1.8 (0.2 to 5.4) 

years, and the follow-up scope was 213.9 patient-years. 

 
Clinical characteristics of patients are shown in Table 

1. The UniLine prosthesis recipients' age ranged from 27 to 

77 years, 64.8 ± 8.5 years on average. The number of 

women was three times higher than that of men. As for the 

disease pattern, rheumatic disease of mitral valve occurred 

most often (62.8%). Less frequent ones were degenerative 

disease (11.6%) and isolated hypermobility syndrome 

(12.8%). The share of primary and secondary infective 

endocarditis was 7% and 1.2%, respectively. 4.6% patients 

had a surgical treatment of mitral valve 

papillary muscle dysfunction accompanied by coronary 

artery disease. 

The significant severity of initial condition of operated 

patients should be considered. Thus, the mean New York 

Heart Association (NYHA) functional class of heart failure 

was 2.85 ± 0.47. Classes IIA and IIВ were diagnosed in 70% 

and 27% of all cases, respectively. As for comorbidities, 

almost every second patient had hypertension (45.9%), 

while 10.5% had type 2 diabetes mellitus. Coronary artery 

disease and prior myocardial infarctions were diagnosed 

in 10.6% and 7% potential 

Table 1. Clinical performance specifications of the UniLine prosthesis recipients 

Parameter Value 

Sex, n (%):  

male 19 (22) 

female 66 (78) 

Age (mean), years 27—77 (64.8 ± 8.5) 

Kemerovo residents, n (%) 24 (28.2) 

Kemerovo Region residents, n(%) 61 (71.8) 

urban patients 48 (56.5) 

rural patients 13 (15.3) 

Valve disease origin, n (%):  

Rheumatic heart disease 53 (62.4) 

Primary infective endocarditis 6 (7) 

Secondary infective endocarditis 1 (1.2) 

Degenerative disease 10 (11.8) 

Hypermobility Syndrome 11 (12.9) 

Papillary muscle dysfunction accompanied by coronary artery disease 4 (4.7) 

Insufficient blood flow, n (%):  

I 3 (3.5) 

IIА 59 (69.4) 

IIВ 23 (27.1) 

Mean NYHA functional class 2.85 ± 0.47 

Hypertension, n (%) 39 (45.9) 

Diabetes mellitus, n (%) 9 (10.5) 

Respiratory failure, n (%) 3 (3.5) 

Type 1 chronic renal failure (according to Ryabov's classification), n (%) 4 (4.7) 

Cancer after definitive treatment, n (%) 5 (5.8) 

Prior myocardial infarctions, n (%) 6 (7) 

Significant coronary artery stenosis, n (%) 9 (10.6) 

Left atrial appendage thrombus, n (%) 7 (8.2) 

Atrial fibrillation, n (%) 26 (30.6) 

Acute cerebral circulation insufficiency prior to surgery, n (%)  6 (7) 

Prior mitral valve interventions (closed mitral commissurotomy), n (%) 5 (5.8) 
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Table 2. Characteristics of surgical interventions 

 

Scope n (%) 

Mitral valve replacement (MVR) 17 (20) 

MVR, radiofrequency ablation (RFA) 10 (11.7) 

MVR, coronary artery bypass graft (CABG) 8 (9.4) 

MVR, left atrial appendage occlusion 2 (2.4) 

MVR, left atrial appendage occlusion, RFA 2 (2.4) 

MVR, aortic valve replacement (AVR) 2 (2.4) 

MVR, tricuspid valve replacement (TVR) 2 (2.4) 

MVR, tricuspid valve plasty 26 (30.5) 

MVR, tricuspid valve plasty, CABG 1 (1.2) 

MVR, tricuspid valve plasty, RFA 3 (3.5) 

MVR, tricuspid valve plasty, left atrial appendage occlusion 9 (10.5) 

MVR, tricuspid valve plasty, left atrial appendage occlusion, RFA 1 (1.2) 

MVR, tricuspid valve plasty, left atrial appendage occlusion, RFA, CABG 2 (2.4) 

 

bioprostheses recipients, respectively. Less than 5% of 

operated patients initially had chronic respiratory and 

urinary systems diseases such as respiratory and renal 

failures. In 5.8% cases patients have been operated in order 

to correct concomitant cancer condition. 

Almost every third patient proved to have atrial 

fibrillation prior to mitral valve replacement. Left atrial 

appendage thrombus was observed in 8% cases. Prior to 

surgery, 7% patients have suffered acute cerebral 

circulation insufficiency. Time of neurological deficit 

recovery varied from patient to patient. 

Almost 6% of mitral valve interventions were 

secondary (see Table 1). 20% patients had isolated 

replacement, while 30.5% had additional correction of 

functional tricuspid valve regurgitation with a NeoCor 

support ring. Mitral valve replacement was less combined 

with atrial radiofrequency ablation (RFA) (11.7%) and 

direct myocardial revascularization (9.4%). Other 

combined interventions such as left atrial appendage 

ligation, aortic valve replacement (AVR), tricuspid valve 

repair and tricuspid valve replacement (TVR) with or 

without coronary artery bypass grafting or RFA occurred 

in 1.2% to 3.5% cases (Table 2). 

336 echocardiographies were analyzed to assess 

adequacy of cardiac hemodynamics correction by the 

UniLine prosthesis in the postoperative period. The 

analysis of changes in left atrial dimensions and 

pulmonary artery systolic pressure was conducted in the 

general group (n = 77) and in patients with preserved sinus 

rhythm (n = 50). Left ventricular morphofunctional 

parameters were assessed excluding patients with isolated 

mitral stenosis. Other patients were divided in two 

subgroups based on having (n = 34) and not having (n = 43) 

possibility to preserve subvalvular structures during the 

UniLine bioprosthesis implantation. 

The full preservation of mitral valve posterior wall 

occurred in 19 cases, partial preservation was conducted in 

15 cases. 

The statistical analysis was performed using the 

Statistica 6.0 software. The mean value and standard 

deviation were used to describe quantitative indicators. 

Kolmogorov–Smirnov test was implemented to determine 

normality of indicator distribution and evaluate 

differences of quantitative indicators. The Kaplan-Meier 

method was used to assess the survival and fatality rates. 

Hemodynamic parameters analysis was conducted by 

Student's t-test, while to assess the differences between 

groups Kruskal-Wallis test was employed. The study 

results were considered statistically significant at p ≤ 0.05. 

The end date of the study was December 1, 2014. 

 

Results 

Hospital mortality in the study group was 7%. 

Multiple organ dysfunction syndrome occurred in 5 out of 

6 cases in the mortality pattern. 4 patients underwent 

combined interventions. In 2 cases mitral valve 

replacement was accompanied by coronary bypass surgery 

(in total, 7 grafts), in one case replacement occurred and 

one more case had additional tricuspid valve plastic 

surgery. There was one intraoperative death due to acute 

biventricular heart failure. 

Over the next follow-up period, 7 bioprostheses 

recipients died. The linearized long-term mortality was 3% 

per patient a year. Actuarial survival rate by the fifth year of 

the follow-up was 84.7% (Figure 1). It should be noted that 

valve-related mortality was not observed. Heart failure 

progression caused death of 2 (28.6%) female patients aged 

59 and 68, though combined surgical interventions were 

performed. Detailed analysis in both cases showed 

significant decrease of left ventricular ejection fraction 

(LVEF) (36 and 44%), left atrial enlargement, persistent atrial 

fibrillation and high pulmonary hypertension. 
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Figure 1. Actuarial survival rate of the UniLine 

bioprosthesis recipients 

 

 
Non-cardiac causes in long-term mortality pattern 

were 57% (n = 4). One patient (14.3%) died due to 

hemorrhagic acute cerebral circulation insufficiency, 

although after the replacement he had sinus rhythm, 

which is why he did not receive any treatment with 

indirect anticoagulants. In one case, the cause of death was 

not found. 

The linearized cardiac survival rate as an adequate 

long-term results assessment criterion was 0.94% per 

patient a year. Actuarial cardiac survival rate by the fifth 

year of the follow-up was 97.8%, with 97% in patients > 65 

years. 

In the long term, prosthetic endocarditis was the cause 

of implanted bioprosthesis dysfunction in one case. The 

patient was successfully reoperated. Thus, by the fifth year 

of the follow-up actuarial freedom from reoperations was 

98.5%, while 

 
actuarial freedom from infective endocarditis was also 

observed in 98.5% cases. 

No cases of primary tissue failure of the UniLine 

biological prosthesis were recorded throughout the 5-year 

follow-up. 

Despite the sinus rhythm recovery by the moment of 

discharge, in the long term atrial fibrillation reoccurred in 

15% patients. All patients received anticoagulant therapy. 

No clinically significant bleedings or tromboembolic 

events were observed. 

During cardiac and systematic hemodynamics 

assessment in the UniLine prosthesis recipients, right after 

the surgery statistically significant reduction of left atrial 

dimensions (p = 0.001) and pulmonary artery systolic 

pressure (p = 0.001) was noted both in the general group 

and in patients with preserved sinus rhythm (Figures 2, 3). 

In first 6 months after surgery, parameters tended to 

moderately increase in both groups (p ≥ 0.05). However, 

over this period of time and during the fifth year, left atrial 

dimensions and pulmonary artery systolic pressure 

accompanied by stable sinus rhythm remained steady, 

while atrial fibrillation was continuously growing (p ≤ 

0.05). 

Linear and volumetric parameters of the left ventricle 

during systole had no significant differences (p ≥ 0.05) in 

groups (patients with/without subvalvular structures 

preserved), as well as when compared to parameters of 

patients discharged from the clinic and parameters 

measured during the follow-up period (Table 3). Left 

ventricular end-diastolic dimension (LVESD) and end-

diastolic volume (LVEDV) in both groups significantly 

reduced after mitral valve replacement (p ≤ 0.05). 

However, later in operated patients without subvalvular 

structures preserved, the parameters tended to 

continuously 

 

 

 

Figure 2. Left atrial dimensions in the general group and in patients without atrial fibrillation 

* — р≤ 0.05 compared to the discharge parameters. 
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Figure 3. Pulmonary artery systolic pressure in the general group and in patients without atrial fibrillation 

* — р≤ 0.05 compared to the discharge parameters. 

 
Table 3. Left atrial morphofunctional parameters in the UniLine prosthesis recipients operated without (group 1) and with 
(group 2) subvalvular structures preserved 

 

 
Pre-surgery Post-surgery In 6 months 

post-surgery 

After a year 

post-surgery 

In 2 years 

post-surgery 

In 3–5 years 

post-surgery 

ESD1, cm 3.8 ± 0.70 3.7 ± 0.60 3.8 ± 0.65 3.6 ± 0.67 3.8 ± 0.94 3.7 ± 0.34 

ESD2, cm 3.9 ± 0.89 3.9 ± 0.77 4 ± 0.86 3.9 ± 0.37 4 ± 0.74 4 ± 0.63 

р1 

р2 

  0.900 

0.900 

0.800 

0.990 

0.900 

0.900 

0.990 

0.900 

р
1–2 

0.980 0.800 0.800 0.750 0.800 0.750 

EDD1, cm 5.7 ± 0.87 5.27 ± 0.57 5.58 ± 0.50 5.6 ± 0.67 5.7 ± 0.51 5.6 ± 0.35 

EDD2, cm 6.0±0.08 5.2 ± 0.60 5.2 ± 0.81 5.3 ± 0.39 5.28 ± 0.62 5.3 ± 0.58 

р1   0.050 0.045 0.050 0.050 

р2   0.990 0.700 0.750 0.700 

р1-2 0.200 0.900 0.050 0.070 0.040 0.070 

ESV1, mL 65 ± 30.3 60 ± 25.7 67.3 ± 27 51.9 ± 25.8 69.8 ± 42.3 59.7 ± 13.4 

ESV2, mL 67 ± 26.1 66.7 ± 16 71 ± 15.3 69.7 ± 15.2 73.2 ± 18 70 ± 12.2 

р1 

р2 

  0.050 

0.100 

0.001 

0.220 

0.001 

0.060 

0.030 

0.100 

р
1–2 

0.020 0.360 0.500 0.001 0.001 0.040 

EDV1, mL 165.6 ± 57.4 135.8 ± 36.8 141.9 ± 15.3 148.4 ± 20.5 150.5 ± 18.6 152.7 ± 10.6 

EDV2, mL 189 ± 72.7 152.1 ± 43.6 151.5 ± 48.6 153.5 ± 26.6 153.4 ± 20.7 152 ± 14.7 

р1 

р2 

  0.100 

0.900 

0.030 

0.800 

0.020 

0.800 

0.001 

0.880 

р
1–2 

0.001 0.020 0.050 0.350 0.500 0.900 

EF1, % 60.8 ± 10.6 57.2 ± 10 55.3 ± 11.5 59.9 ± 11.6 55.5 ± 17.1 57.8 ± 9.8 

EF2, % 62.8 ± 10.1 55.8 ± 9.2 56.6 ± 9.1 58 ± 8.6 62.5 ± 7.4 61 ± 6.6 

р1   0.500 0.800 0.500 0.900 

р2   0.800 0.365 0.200 0.280 

р1-2 0.800 0.680 0.700 0.850 0.100 0.490 

Note. р1 и р2 – parameters compared to control study before the discharge; р1–2 – parameters between the groups. ESD – end systolic 

dimension, ESV– end systolic volume. 

 

 

while in the group with partial or full preservation they 

remained stable even during the fifth year of the follow-up 

(see Table 3). The LVEF was within the reference range 

throughout the follow-up period (see Table 3). 

During the five-year follow-up period, parameters of 

the transprosthetic blood flow —effective orifice area, 

mean gradient and mean blood velocity — remained stable 

at 2.75 ± 0.43 cm², 4.3 ± 1.2 mm Hg and 88.1 ± 16.7 cm/s, 

respectively. 
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Discussion 

Hospital mortality in the study was 7%, which 

corresponds with combined interventions results ranging 

from 6.1% to 7% in Russia during the period from 2009 to 

2013 [5, 6]. Nevertheless, it should be noted that the mean 

age of patients who had mitral disease surgery, was 48–52 

years in Russia (also due to the group of younger 

mechanical prostheses recipients), while the mean age of 

the UniLine bioprostheses recipients was 12—16 years 

older (64.8 years), which is in itself a risk factor for adverse 

events [2—4, 8]. 

The UniLine bioprosthesis showed higher cardiac 

survival rate by the fifth year of the follow-up in patients > 

65 years in comparison with its predecessors KemCor and 

PeriCor. Thus, cardiac survival rate of the UniLine 

prosthesis recipients was 97%, while for KemCor and 

PeriCor bioprostheses it did not exceed 85% by the fifth 

year of the follow-up [10]. This can be accounted to 

advancement in surgical intervention techniques and 

anesthesiology as well as outpatient services improvement 

[7]. 

 
Compared to modern foreign analogs such as 

Medtronic Mosaic, Epic Stented Valve with Linx AC 

Technology, Carpentier—Edwards Duroflex, no 

differences were found [11, 13—15]. 

 

Conclusions 

1. The use of the UniLine bioprosthesis in patients > 65 

years ensures high survival rate by the fifth year of the 

follow-up, which is comparable to the results of foreign 

analogs. 

2. The UniLine bioprosthesis has a high resistance 

to infective endocarditis development. To come to a 

conclusion on structural resistance of the bioprosthesis, a 

longer period of follow-up is needed. 

3. Implantation of the UniLine bioprosthesis results in 

full correction of the cardiac hemodynamics, i.e. reduction 

of left atrial dimensions and pulmonary artery systolic 

pressure, provided that the stable sinus rhythm is 

preserved. 

4. Even partial preservation of subvalvular structures 

significantly facilitates remodeling of the left ventricular 

myocardium during mitral valve disease correction. 
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