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Background: To evaluate the relationship between cognitive function and the data of volumetric sphygmography and speckle 
tracking echocardiography in patients with heart arrhythmias. 

Materials and methods: Monocentral cohort study with 33 patients. Group 1 – patients with frequent extrasystoles (ES) of II and 
more class by Lown (n = 12; 47–79 years old), group 2 - with paroxysmal atrial fibrillation (AF) (n = 14; 50–81 years old) and 
control group - without serious cardiovascular diseases (n = 7; 46–75 years old). Methods: lipidograms, 24 hours ECG monitoring,
TTE, volumetric sphygmography. For cognitive function evaluation, we used the standard MoCA Test. 

Results: Post hoc analysis according to Dunn showed that groups 1 and 2 differed in LA volume (p = 0.002, ² = 0.34) and 
MoCA (p = 0.007, ² = 0.30). Differences between groups 2 and control were also significant for LA volume (p = 0.024) and MoCA 
(p = 0.045). We observed a decreasing of cognitive function in both main groups, mostly in with paroxysmal AF. Statistically signi-
ficant differences in GLS between 1 and 2 group – it was lower in group 2, characterizing the decreasing of LV systolic function.

Conclusions: In patients with frequent ES and paroxysmal AF, develop a cognitive impairment, mostly in the group with 
paroxysmal AF. Increased arterial stiffness parameters (R-CAVI, L-CAVI) and LA structural changes (increased LA volume, 
decreased LA strain) are significant predictors of cognitive impairment. The group of patients with paroxysmal AF differed most
significantly from the control group in all key parameters. 

Key words: CAVI - cognitive function - heart arrhythmias – left atrial strain – MoCA 

Abbreviations: ABI - ankle brachial index;   AF – atrial fibrillation;   CAVI - cardio-ankle vascular index;    
EchoCG – echocardiography;   ES – extrasystoles;   GLS - global longitudinal strain;   LA – left atrium;   LV – left ventricle;    
LVEF – left ventricle ejection fraction;   MoCA - Montreal Cognitive Assessment test;   TTE - transthoracic echocardiography;  
RV – right ventricle;   TR – tricuspid regurgitation 



Olga Germanova, Yulia Reshetnikova, Ksenia Ermolayeva, Oksana Chigareva & Giuseppe Galati: STIFFNESS OF ARTERIES AND LEFT ATRIUM
AS PREDICTORS FOR COGNITIVE IMPAIRMENT IN CARDIOLOGY PATIENTS          Psychiatria Danubina, 2025; Vol. 37, Suppl. 1, pp 315-320



Olga Germanova, Yulia Reshetnikova, Ksenia Ermolayeva, Oksana Chigareva & Giuseppe Galati: STIFFNESS OF ARTERIES AND LEFT ATRIUM
AS PREDICTORS FOR COGNITIVE IMPAIRMENT IN CARDIOLOGY PATIENTS          Psychiatria Danubina, 2025; Vol. 37, Suppl. 1, pp 315-320

M
oC

A
M

ea
n 

± 
SD

27
.8

6 
± 

1.
35

23
.2

5 
± 

3.
65

24
.0

7 
± 

3.
56

24
.5

8 
± 

3.
63

p 
=

 0
.3

98
F(

2,
 3

0)
 =

 4
.6

6,
 

p 
=

 0
.0

17
² =

 0
.2

37
0.

01
8*

0.
03

9*
0.

32
6

G
LS

%
M

ea
n 

± 
SD

21
.3

3 
± 

2.
57

22
.2

5 
± 

2.
18

18
.9

5 
± 

2.
98

20
.6

5 
± 

2.
97

p 
=

 0
.2

29
F(

2,
 3

0)
 =

 5
.3

9,
 

p 
=

 0
.0

10
² =

 0
.2

64
0.

30
1

0.
08

3
0.

01
2*

LA
 v

ol
um

e 
m

l
M

ed
ia

n 
[Q

1;
 Q

3]
55

.0
0

[4
0.

50
; 6

9.
00

]
51

.0
0

[4
9.

50
; 5

6.
75

]
65

.7
0

[5
6.

45
; 9

2.
10

]
56

.0
0

[5
1.

00
; 7

1.
00

]
p 

=
 0

.0
48

H
(2

) =
 6

.7
1,

 
p 

=
 0

.0
35

² =
 0

.2
09

1.
00

0
0.

34
8

0.
03

6*

TR
 sp

ee
d,

 m
/s

ec
M

ea
n 

± 
SD

2.
15

 ±
 0

.3
5

2.
38

 ±
 0

.2
1

2.
58

 ±
 0

.4
0

2.
42

 ±
 0

.3
6

p 
=

 0
.1

22
F(

2,
 3

0)
 =

 4
.1

1,
 

p 
=

 0
.0

26
² =

 0
.2

15
0.

14
9

0.
02

3*
0.

13
7

LV
 in

de
xe

d 
m

as
s g

/m
2

M
ea

n 
± 

SD
60

.5
7 

± 
21

.3
9

62
.0

0 
± 

18
.3

1
80

.4
3 

± 
14

.9
7

69
.5

2 
± 

19
.5

7
p 

=
 0

.5
72

F(
2,

 3
0)

 =
 4

.6
6,

 
p 

=
 0

.0
17

² =
 0

.2
37

0.
45

2
0.

04
3*

0.
03

0*

N
ot

es
:



Olga Germanova, Yulia Reshetnikova, Ksenia Ermolayeva, Oksana Chigareva & Giuseppe Galati: STIFFNESS OF ARTERIES AND LEFT ATRIUM
AS PREDICTORS FOR COGNITIVE IMPAIRMENT IN CARDIOLOGY PATIENTS          Psychiatria Danubina, 2025; Vol. 37, Suppl. 1, pp 315-320



Olga Germanova, Yulia Reshetnikova, Ksenia Ermolayeva, Oksana Chigareva & Giuseppe Galati: STIFFNESS OF ARTERIES AND LEFT ATRIUM
AS PREDICTORS FOR COGNITIVE IMPAIRMENT IN CARDIOLOGY PATIENTS          Psychiatria Danubina, 2025; Vol. 37, Suppl. 1, pp 315-320

Acknowledgements:

Conflict of interest: None to declare.

Contribution of individual authors:

1. Al-Khatib SM, Stevenson WG, Ackerman MJ, Bryant WJ, 
Callans DJ, Curtis AB et al.: 2017 AHA/ACC/HRS 
Guideline for Management of Patients With Ventricular 
Arrhythmias and the Prevention of Sudden Cardiac 
Death: A Report of the American College of Cardio-
logy/American Heart Association Task Force on Clinical 
Practice Guidelines and the Heart Rhythm Society. J Am 
Coll Cardiol. 2018 Oct 2;72(14):e91-e220.   
doi: 10.1016/j.jacc.2017.10.054. 

2. Badano LP, Kolias TJ, Muraru D, Abraham TP, Auri-
gemma G, Edvardsen T et al.: Standardization of left 
atrial, right ventricular, and right atrial deformation 
imaging using two-dimensional speckle tracking echo-
cardiography: a consensus document of the EACVI/ASE/ 
Industry Task Force to standardize deformation imaging. 
Eur Heart J Cardiovasc Imaging. 2018 Jun 1;19(6):591-
600. doi: 10.1093/ehjci/jey042. Erratum in: Eur Heart J 
Cardiovasc Imaging. 2018 Jul 1; 19(7):830-833.   
doi:10.1093/ehjci/jey071. 



Olga Germanova, Yulia Reshetnikova, Ksenia Ermolayeva, Oksana Chigareva & Giuseppe Galati: STIFFNESS OF ARTERIES AND LEFT ATRIUM
AS PREDICTORS FOR COGNITIVE IMPAIRMENT IN CARDIOLOGY PATIENTS          Psychiatria Danubina, 2025; Vol. 37, Suppl. 1, pp 315-320

3. Galderisi M, Cosyns B, Edvardsen T, Cardim N, Delgado 
V, Di Salvo G et al.: 2016–2018 EACVI Scientific 
Documents Committee & 2016–2018 EACVI Scientific 
Documents Committee: Standardization of adult transt-
horacic echocardiography reporting in agreement with 
recent chamber quantification, diastolic function, and heart 
valve disease recommendations: an expert consensus 
document of the European Association of Cardiovascular 
Imaging. Eur Heart J Cardiovasc Imaging. 2017 Dec 1; 
18(12):1301-1310. doi: 10.1093/ehjci/jex244. 

4. Galati G, Germanova O, Iozzo RV, Buraschi S, Shchukin 
YV, Germanov A et al.: Hemodynamic arterial changes in 
heart failure: a proposed new paradigm of "heart and 
vessels failure". Minerva Cardiol Angiol. 2022 Jun; 
70(3):310-320. doi: 10.23736/S2724-5683.21.05786-0. 

5. Germanova O, Galati G, Germanov A & Stefanidis A: 
Atrial fibrillation as a new independent risk factor for 
thromboembolic events: hemodynamics and vascular 
consequence of long ventricular pauses. Minerva Cardiol 
Angiol. 2023 Apr;71(2):175-181. doi: 10.23736/S2724-
5683.22.06000-8.  

6. Germanova O, Smirnova D, Usenova A, Tavormina G, 
Cumming P & Galati G: Cryptogenic Stroke In The Con-
text of Pandemic-Related Stress: The Role of Arterial He-
modynamics. Psychiatr Danub 2022; 34(Suppl 8):256-261 

7. Germanova OA, Germanov AV, Galati G, Prokhorenko IO 
& Germanov VA: Cryptogenic stroke in atrial fibrillation 
without intra-heart thrombi: possible mechanisms. Bulle-
tin of the Medical Institute "REAVIZ" (Rehabilitation, 
Doctor And Health). 2022;12(2):80-89.   
doi: 10.20340/vmi-rvz.2022.2.CLIN.7 

8. Germanov AV, Germanova OA, Germanov VA & Pro-
khorenko IO: Atrial fibrillation: functional classification. 
Bulletin of the Medical Institute "REAVIZ" (Rehabili-
tation, Doctor and Health). 2020;(2):129-134.  

9. Germanova OA, Germanov VA, Shchukin YuV, Germanov 
AV & Piskunov MV: Extrasystoles: adverse effects of the 
first postextrasystolic contraction. Bulletin of the Medical 
Institute Reaviz. Rehabilitation, Doctor and Health. 2020; 
6(48):89–97. https://doi.org/10.20340/vmi-rvz.2020.6.11. 

10. Germanova OA, Germanov AV & Shchukin YuV: 
Extrasystoles: relationship with arterial thromboembolic 
complications. Science and Innovations in Medicine. 
2022; 7(3):164-169. doi: 10.35693/2500-1388-2022-7-3-
164-169.

11. Joglar JA, Chung MK, Armbruster AL, Benjamin EJ, 
Chyou JY, Cronin EM et al.: 2023 ACC/AHA/ACCP/HRS 
Guideline for the Diagnosis and Management of Atrial 
Fibrillation: A Report of the American College of 
Cardiology/American Heart Association Joint Committee 
on Clinical Practice Guidelines. Circulation. 2024 Jan 
2;149(1):e1-e156. doi: 10.1161/CIR.0000000000001193.  

12. Robinson S, Ring L, Oxborough D, Harkness A, Bennett S, 
Rana B et al.: The assessment of left ventricular diastolic 
function: guidance and recommendations from the British 
Society of Echocardiography. Echo Res Pract 2024; 
11:16. doi: 10.1186/s44156-024-00051-2 

13. Shirai K, Utino J, Otsuka K & Takata M: A novel blood 
pressure-independent arterial wall stiffness parameter; 
cardio-ankle vascular index (CAVI). J Atheroscler 
Thromb 2006; 13:101-7. doi: 10.5551/jat.13.101 

Correspondence: 
Olga Germanova, MD, PhD 
International Centre for Education and Research in Cardiovascular  
Pathology and Cardiovisualization, Samara State Medical University 
18 Gagarina Street, 443096 Samara, Russia 
E-mail: olga_germ@mail.ru 


