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Abstract

Introduction. Cognitive disorders against the background of atrial fibrillation are an important
fundamental problem of modern cardioneurology, since, on the one hand, they significantly reduce
the possibilities of treatment, worsen the prognosis and lead to maladjustment of patients with
arrhythmia, and on the other hand, they are a unique model for studying the adaptation of the brain
in response to disorders. systemic and cerebral hemodynamics, which arise under the influence of
arrhythmias.

Purpose. To study the structure of cognitive disorders in patients with different forms of atrial
fibrillation (AF).

Materials and methods. We examined 372 patients (mean age 63.8+4.3 years), who, depending
on the presence of arrhythmia, were divided into 2 clinical groups: the main (n=257) and control
(n=115). Patients of the main group were divided into 2 subgroups: subgroup | - patients with
persistent/paroxysmal form of AF (n=176), subgroup Il - patients with permanent form of AF (n=81).
Neuropsychological methods were used in the work: Mini-Mental State Examination (MMSE),
Frontal Assessment Battery (FAB), dementia scale of Mattis (DSM), test "10 words', test "5 words",
verbal association test, lines orientation test, test "unpainted objects’, clock drawing test, test of
connection of numbers and letters, Boston naming test.

Results. The neuropsychological pattern of patients with AF is represented by neurodynamic and
regulatory disorders, which are manifested by the deterioration of executive functions, auditory-
speech memory, spatial gnosis, perception, concentration of attention, and a decrease in the speed
of psychomotor processes. In patients of subgroup | established disorders of the neurodynamic
component of cognitive activity, which do not reach the expressed cognitive disorders in terms of
their clinical significance and do not affect professional and social activity. In patients of subgroup |l
on the first plan extend the violation of regulatory functions, forming a polymodal cognitive deficit
with a relatively uniform violation of all cognitive functions.

Conclusions. Atrial fibrillation is an independent risk factor for cognitive disorders and characterized
by diffuse deterioration of all cognitive functions, which is more pronounced in persistent form of AF.
Keywords: atrial fibrillation, cognitive disorders, neuropsychological status, cognitive functions.
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Peslome

BBepeHue. KoriutusHble HapyLieHns Ha ¢doHe Gubpunnauum npencepamin — BaxHaa GyHaameH-
TanbHasA npobnema COBpPeMeHHON KapAYOHEeBPOIOMMW, MOCKObKY, C OfHOW CTOPOHbI, OHWN 3Hauu-
TeJIbHO CHMXKAIOT BO3MOXXHOCTY NNeYEHUS, YXY[LLAOT NPOrHO3 1 NPUBOAAT K Ae3aganTalm nayneH-
TOB C apUTMKEA, a C APYron — ABNAITCA YHVKANbHOW MOAENbIO ANs U3yueHrs ajanTtaunum mosra B
OTBET Ha HapyLleHWsA CUCTEMHON 1 LepebpanbHON reMoAnHaMUKK, KOTOpble BO3HUKAIOT Nof BAu-
AHNEM aPUTMUIA.

Llenb. /13yueHune cTpyKTYpbl KOTHUTMBHbIX HapyLIeHWI y NaLuUeHToB ¢ pa3nnyHbiMu dopmamm ¢u-
6punnaumn npeacepanii (OM).

Marepuanbi n metogbl. O6cnejoBaHo 372 naureHTa (cpefHUin Bo3pacT 63,8+4,3 rofa), KoTopble,
B 3aBUCVMOCTY OT HaNMunsA apuTMIK, pacrpefenerbl Ha 2 KIMHWYECKME Ipynbl: OCHOBHasA (n=257)
1 KOHTponbHaA (n=115). MaureHTbl OCHOBHOW rpynnbl pacnpegenieHbl Ha ABe noarpynmnbl: | noa-
rpynna — nauMeHTbl C nepcuctupytoLei/napokcmsmansHom ¢opmoit O (n=176), Il noagrpynna —
naumeHTbl ¢ noctoaHHoN dopmort O (n=81). B paboTe ncnonb3oBaHbl HENPOMCUXOOrMyeckme
METOAMKM: KpaTKas LWKana OLeHKM ncuxmueckoro ctatyca (MMSE), 6aTapes TeCcToB A OLEeHKM
no6Hown ancdyHkumm (BTN1), wkana gemeHumn MatTurca (LUAM), TecT «10 cnoB», TeCT «5 C/ioB», TeCT
BepbanbHbIX accoumaluii, TeCT OPUEHTALMN JIMHWIA, TECT «y3HaBAaHUS HEJOPMCOBAHHBIX Npeame-
TOB», TECT PUCOBAHMSA YaCOB, TECT COeANHEHMs PP 1 OYKB, BOCTOHCKMI TECT Ha3blBaHUS.
Pesynbratbl. Heliponcuxonornyeckuii nattepH nauveHTtoB ¢ O npeactaBneH HelipoavHammnye-
CKUMW U PErynaTopHbIMK HapyLUEHVAMU, KOTOPble NPOABAAIOTCA YXyALIEHNEM UCMOMHUTENbHbIX
bYHKLMI, cnyxopeyeBOn NamMATY, NPOCTPAHCTBEHHOMO FHO3MCa, BOCMPUATUA, KOHLEHTPaLMN BHU-
MaHWsA, CHUXKEHEM CKOPOCTY MCUXOMOTOPHbBIX MPOLECCOoB. Y naumneHToB | nogrpynnbl yCTaHOBAEHO
HapyLleHne HeMpoaMHaMMNYEeCKOW COCTaBNAOLEN KOTHUTUBHOM AeATENbHOCTY, KOTOPOE He JOCTu-
raeT o CBoel KNMHNYECKON 3HAUMMOCTV BblPaXKEeHHbIX KOTHUTUBHbIX PACcCTPOMNCTB 1 He CKa3blBaeT-
€A Ha NpodeccMoHanbHOM 1 COLMaNbHON akTUBHOCTU. Y naumeHToB |l nogrpynnbl Ha NepBbli NaaH
BbIXOAAT HAPYLUEHNA perynaTtopHbiX GyHKUMIA, GOpMUpPYA NOANMMOAANbHbIA KOTHUTUBHBIV AeduLmnT
C OTHOCUTENBHO PAaBHOMEPHbIM HapyLLEHMNEM BCEX KOTHUTUBHbIX GYHKLNIA.

BbiBoapbl. O ABnAeTcA He3aBUCMMbIM GAKTOPOM PUCKa KOFHUTUBHbLIX HaPYLUEHWIA 1 XapaKTepu-
3yetcs anddy3HbIM yXyILEHNEM BCEX KOTHUTUBHBIX GYHKLMIA, KOTOpble 60nee BbipaxeHbl Mpu Mno-
cTosiHHOW dopme OI1.

KnioueBble cnoBa: Gubpunnauma npeacepanii, KOTHUTUBHbIE HapyLIEeHWs, HEeMPOMNCMXonornye-
CKWIA CTaTyC, KOTHUTMBHbIE QYHKLMN.

B INTRODUCTION

Disorders of higher cerebral functions are one of the most pressing
medical and social problems, as they lead to a decrease in quality of life,
disorders of social and professional activities, and in the long run - to the
development of dementia and complete social disadaptation [1-4]. Early
diagnostics of cognitive disorders makes it possible to prescribe timely
treatment and intimate the onset of disability. Important clinical significance
have pre-dementia cognitive disorders, since they are more exposed to
therapeutic correction [5].

Detection of early, potentially reciprocal cognitive disorders on the
background of cardiovascular pathology gives the opportunity to quickly see
groups of patients with an increased risk of causing cognitive dysfunction,
especially among working age people.
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Most studies on cognitive disorders have investigated the role of arterial
hypertension and cerebral atherosclerosis in their development [6-9], but
the effect of cardiac arrhythmias on the development of cognitive deficits
has not been sufficiently studied. The literature reflects the issue of changes
in the nervous system in various forms of cardiac arrhythmias [10-13], but
most of the data on this issue are obtained for elderly patients, including
patients with stroke.

The possibilities of developing cognitive disorders in young and middle-
aged patients with cardiac arrhythmias and lack of explicit morphological
cerebrovascular disorders are investigated. About the importance of the
problem and to bring to light the fact that in birch 2018 the publication of
the European Heart Rhythm Association (EHRA), Heart Rhythm Association
(HRS), Latin American Heart Rhythm Society (LAHRS), Asian-Pacific
Association of Heart Rhythm (APHRS) on the problems of arrhythmias and
cognitive functions: what is the best tactic? [14]. Have a documentary about
how to go to diagnostics and tactics for the treatment of cognitive disorders
in patients with arrhythmias.

Possible mechanisms of cognitive disorders in case of cardiac rate
are reducing the perfusion of the brain as a result of low cardiac rate; the
emergence of leukoaraiosis, "dumb" brain infarctions; transient ischemic
attacks; hypercoagulation; neurodegenerative cerebral changes [15-17].
Structural damages of the brain of the focal or diffuse character due to
ischemia are considered as one of the factors of vascular dementia, and the
constant form of atrial fibrillation is considered a predictor of violations of
the cognitive sphere [18-20]. The above positions stipulated the relevance
of the chosen direction of the study, identified its purpose and tasks.

B PURPOSE OF THE STUDY
To determine the state of cognitive functions in patients with different
forms of atrial fibrillation.

B MATERIALS AND METHODS

372 patients aged from 30 to 75 years (mean age 63.8+4.3 years old) were
examined, of which 257 patients were the main group and 115 patients were
the control group. The main group, which includes patients with different
forms of atrial fibrillation, were divided into 2 subgroups: subgroup | -
176 patients with persistent (paroxysmal) form of atrial fibrillation (AF),
subgroup Il - 81 patients with a permanent form of AF. Among patients
subgroups | in 117 (66.5%) persons are diagnosed with a persistent form
of AF, 59 (33.5%) persons — a paroxysmal form of AF. The control group
is represented by patients with a sinus right heart rhythm against the
background of cardiological pathology.

Background diseases, which led to the development of AF were:
ischemic heart disease and/or hypertonic disease — 173 (67.3%) patients,
non-coronary myocardial diseases — 41 (15.9%) patients, chronic rheumatic
heart disease — 17 (6.6%) patients, pathology of thyroid gland - 13 (5.1%)
of patients. Idiopathic arrhythmias were 13 (5.1%) patients. The criterion of
"idiopathic” ("alone") arrhythmias was considered the absence of an explicit
structural substrate of heart damage.
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Criteria for the inclusion of patients in the study: age to 75 years, the
presence of AF (persistent, paroxysmal, constant form) verified on the basis
of clinical data, ECG, daily ECG monitoring; patient’s ability to carry out
productive contact with a doctor to evaluate cognitive status; voluntary
informed patient consent or, if necessary, the consent of the person who
cares for the patient.

Criteria for the exclusion of patients in the study: the absence of a
voluntary informed patient’s consent; vascular dementia (total score
for MMSE <24, for FAB <11, on the scale of Dementia Mattis <115); other
possible causes of the cognitive disorders, including cerebrovascular disease:
Parkinson’s disease and Parkinsonism syndrome, Gentington’s disease,
Wilson - Konovalov disease, normotensive hydrocephalus, brain tumors
(primary and metastatic), neuroinfections, epilepsy, demyelinating diseases,
Alzheimer’s disease, fronto-temporal degeneration, dementia with Lewy
bodies; brain injuries and their consequences, which are the only cause of
cognitive deficits; suffered acute cerebrovascular disorders; unstable angina,
myocardial infarction during the last 3 months; any somatic diseases in the
stage of decompensation, mental pathology or alcoholism (including: daily
consumption of more than 30 ml of alcohol for the last 3 months), narcotic
deposition. Criteria for the evaluation of the need to maximize the effect
on the results of the study of pathology with proven action on cognitive
functions.

Tachysystolic form of atrial fibrillation at the time of hospitalization was
83.3% of patients. 32 (18.2%) patients had short paroxysms (3—4 complexes
each). In 59 (33.5%) patients paroxysm of atrial fibrillation recorded for the
first time, among them - in 37 (62.7%) patients were difficult to determine
the duration of arrhythmia detection.

Frequent episodes (>1 every 3 months) were reported in 84 (47.7%)
patients. The most common variants of the frequency of episodes were:
>1 time per week and >1 time per year (among the frequent); >1 time per
day and <1 time per year (among the infrequent). The average duration
of the arrhythmic anamnesis in patients with a persistent atrial fibrillation
form was 5.6+1.8 years old, with a paroxysmal form of atrial fibrillation -
4.1+1.2 years. In 84 (47.7%) patients recorded frequent episodes (>1in every
3 months). The most common variants of the episode frequencies were:
>1 time a week and >1 time a year (among the frequent); >1 time a day and
<1 time a year (among the infrequent).

A necessary condition for the examined persons was the ability to
hear, understand the spoken language, have visual acuity sufficient for
the perception of tasks (the use of reading glasses was allowed). When
the patient complained of weakness, drowsiness, or other symptoms
that temporarily limited the performance of tasks, the patient was given
rest of sufficient duration or the study was postponed to another day. All
neuropsychological studies, including those conducted in the dynamics,
were performed personally by the author, which excluded any differences
and errors in the methodology of conducting and evaluating test results.
The test battery consisted of 11 tests. The total duration of testing was about
30 minutes.

Screening neuropsychological testing [21-23] was performed to rule out
dementia. It included: Mini-Mental State Examination (MMSE) (Folstein M. et
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al., 1975), Frontal Assessment Battery (FAB) (Dubois B. et al., 2000), dementia
scale of Mattis (DSM) (Mattis S., 1976). Extensive neuropsychological testing
was performed to determine the neuropsychological profile and structure of
the cognitive disorders [24-28]. It included test "10 words" (Luria A.R., 1969),
test "5 words" (Grober E. et al., 1988), verbal association test (Kazdin A., 1982),
lines orientation test (Benton A., 1975), test "unpainted objects" (Luria A.R,,
1969), clock drawing test (Sunderland T. et al., 1989), test of connection of
numbers and letters (Trail making test) (Reitan R.M., 1958), Boston naming
test (Kaplan J. et al., 1978).

The research results were accumulated in an electronic database using
an Excel spreadsheet editor (as part of the Microsoft Office 2010 software
package).

The analysis of the obtained data solved such tasks as the description
of the studied parameters in groups, assessment of the significance of
differences between quantitative and qualitative indicators, verification of
the empirical distribution of variables for compliance with the law of normal
distribution. The results of statistical processing of the studied quantitative
variables are represented by the average value and standard deviation M+o.
For qualitative data were determined frequencies — n (%).

The following methods of statistical analysis were used in the study:
determination of numerical characteristics of variables, comparison of
parametric data (after checking quantitative data for normal distribution
using Kolmogorov - Smirnov and Shapiro — Wilk tests) using Student’s
t-test (for 2 independent samples) and method ANOVA - for several groups,
assessment of the significance of differences in quantitative indicators in
independent samples: according to the Mann — Whitney U-test (Mann -
Whitney U Test) - for 2 independent samples and Kraskel — Wallis test — for
several groups. Comparison of bound samples was performed using the
Wilcoxon test (for 2 groups).

The study used application packages Statistica for Windows v. 8.0
(StatSoft Inc, USA, 2012), in accordance with the recommendations for
processing the results of biomedical research.

B RESULTS AND DISCUSSION

With an objective evaluation of the cognitive sphere using
neuropsychological tests, the cognitive disorders were diagnosed in 134
(76.1%) patients with a persistent (paroxysmal) form of AF (subgroup 1), 67
(82.7%) of patients with a permanent form of AF (subgroup Il) and 76 (65.2%)
patients with cardiac pathology without arrhythmias.

Integral assessment of cognitive functions in patients with atrial
fibrillation. The results of neuropsychological testing of patients of subgroup
| significantly differed from the control group only in the total score MMSE
(26.0+0.3 points and 26.8+0.2 points, respectively, p=0.027). In particular,
some patients incorrectly named the current date, the day of the week.
In patients of subgroup Il more pronounced cognitive disorders were noted,
which was manifested by a significant difference from the control group of
the total indicators of all integrated express tests (Table 1).

When analyzing the results of MMSE subtests, it was found that copying
the image was performed correctly by only 40.7% of patients of subgroup II.
In 48.1% of patients discovered a disturbed serial counting (five-fold
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Table 1
Integral assessment of cognitive functions in patients with atrial fibrillation
Main group Control group’®
Neuropsychological test 1" (n=176) ‘ 112 (n=81) (n=115) p
The average value and standard deviation
15=0.027
MMSE 26.0£0.3 24.8+0.5 26.8+0.2 ,3<0.001
,,=0.04
- orientation 9.5+0.3 9.0+0.3 9.8+0.2 ,=0.028
- memory 2.2+0.2 1.8+0.4 2.7+0.1 ,.,=0.026
,,=0.03
- account operations 4.3+0.2 3.6+0.3 4.8+0.2 ,.5=0.001
- perceptual-gnostic functions 79104 6.6+0.5 8.3+0.4 ,,=0.043
_,=0.008
FAB 15.2+0.5 13.8£0.5 15.8+0.6 ,,=0.049
,5=0.011
- conceptualization 2.6+0.2 2.0+0.3 2.8+0.2 ,=0.028
- speed of speech 2.7+0.2 2.1+£0.3 2.9+0.1 ,,=0.012
- dynamic praxis 2.6+0.2 1.8+0.3 2.8+0.2 ,,=0.027
,.s=0.006
- braking control 2.610.2 2.0+0.3 2.8+0.2 ,.,=0.028
_=0.049
DSM 131.2+£3.0 123.5+£2.5 134.4+4.6 l_§—0.039
~ warning 32,1416 30.0+2.1 348412 220089
- activity and perseveration 33.6+£0.8 30.7+1.2 35.0+0.8 =2
,,=0.003
. . =0.045
- constructive praxis 5.7+0.2 5.0+0.4 5.9+0.2 2-3_0 041
- conceptualization 35.6+1.2 32.4+1.0 37.3+1.8 1*2_0'01 8
2-37 7
,=0.049
- memory 20.7+£0.7 19.4+1.2 22.4+0.5 ::0.022

subtraction from 100 to 7). The largest number of errors occurred when
naming the date, direct and delayed reproduction of unrelated words. 58%
of patients made many mistakes when performing the task, but tried to
correct them when pointing at them. 22.2% of patients, starting with the
correct answer, got lost in stereotypical erroneous answers, not noticing the
errors, which were mainly in the nature of impulsive responses with rapid
self-correction or correction when focusing the patient’s attention on the
error.

In patients of subgroup Il by FAB revealed a significant decrease in the
subtests of simple and complex reactions of choice, dynamic praxis and
speech speed. The rude violation of the arbitrary reproduction of mnestic
material was noted. Indicators of the subtest for dynamic praxis showed
spatial apraxia (apractognosy).

Performance of FAB by patients of subgroup | and control group did
not cause difficulties in subtests of conceptualization, dynamic praxis,
simple reaction of choice and assessment of grasping reflexes. The largest
number of errors occurred when evaluating the test of sound associations
(see evaluation of the test of literal associations) and complicated reaction
of choice only by the type of impulsive actions with the possibility of self-
correction, but without real violations of recognition of rhythmic structure
or its reproduction. The nature of the identified violations indicated the
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prevalence of attention deficit and a slight decrease in frontal control over
arbitrary activities, as the leading mechanisms of their occurrence.

Memory impairment in AF was noted in integrated tests for errors in the
direct reproduction of 3 unrelated words by MMSE. Patients in subgroup |
worse than the patients of control group performed the MMSE "memory"
subtest (2.2+0.2 and 2.7+0.1 points, respectively, p=0.026). Results of the
DSM "memory" subtest in patients of subgroup | (20.7+0.7 points, p=0.049)
and subgroup Il (19.4+1.2 points, p=0.022) were significantly worse than in
patients control group (22.4+0.5 points) (Table 1).

Mnestic disorders were confirmed in tests "10 and 5 words"
(Table 2). Decreases in direct reproduction of learned material were found
in all groups. However, there was some improvement in memorization
during repeated demonstrations of the stimulus task. Significant differences
between subgroup | and control group in the test "10 words" were only in
the 3 direct (p=0.046) and delayed (p=0.04) reproduction. There was an
insignificant difference between the results of the 1st (p=0.35) and 2nd
(p=0.37) direct reproduction.

Significant difference in the results of the test "5 words" between
subgroupsland llwasonlyinthefirstdirect reproduction (p=0.026). Delayed
reproduction in patients of subgroups | and Il was significantly lower than in
control group (p=0.035 and p=0.017). Thus, patients in subgroup | had the
greatest impairment of long-term memory.

One of the reasons for the increased sensitivity of the trace of auditory-
speech memory to interference was probably the lack of information
processing at the stage of memorization. The external organization of
the memorization process increased the stability of the memory trace. In
general, the role of interference in the forgetting the material, a beneficial
effect of techniques that organize mnestic activity, indicate a predominantly
neurodynamic nature of verbal memory disorders.

Patients with AF were characterized by a significant decrease in speech
rate in the verbal association test compared with patients with control group.

Table 2
Neuropsychological examination of memory in patients with atrial fibrillation
Main group Control group®
Neuropsychological test I' (h=176) 11?(n=81) (n=115) p
The average value and standard deviation

Test "10 words"

Direct reproduction: 0.0]

1st direct 4.6+0.4 3.8+0.2 5.2+0.5 2_3:0.028

2nd direct 5.3+0.5 4.4+0.4 6.0£0.6 273_0‘046

3rd direct 5.8+0.4 4.8+0.6 6.8+0.3 s
,,=0.003

Deferred reproduction 6.1+0.3 5.0+0.6 7.3£0.5 W-3:0'04
,.,=0.004

Test "5 words"

Direct reproduction: 0.026

1st direct 2.8+0.1 2.3+0.2 3.0+0.2 b
,,=0.014

2nd direct 3.0+0.2 2.5+0.3 3.3+0.2 24:8'8;2

Delayed reproduction 3.7£0.3 3.240.5 4.6+0.3 ‘*3_0'01 7
2.3~ "
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At the same time, the difference in the indicator "literal associations" was
significant, but in quantitative terms less than in the indicator "categorical
associations". This indicates a predominantly neurodynamic nature of the
speed of speech.

Established a significant decrease in the speed of speech in patients of
subgroup Il compared with subgroup |, which indicates a direct dependence
of the severity of these disorders on the form of AF. In addition, the high
level of distraction of patients of subgroup Il during the test, the need for
re-stimulation to further its implementation. After reminders, patients
continued to name the words, which may indicate a slight decrease in the
level of voluntary attention and frontal control over the performance of the
test (Table 3).

Patients of subgroup | and control group did not have problems with
tests to study visual-spatial and simulant gnosis (Table 4).

In patients of subgroup II, a significant deterioration of the identification
of the angle between the lines in the test of the orientation of the lines,
as well as the recognition of unpainted objects, indicating a violation of
visual-spatial and simulant gnosis. In a number of cases, errors were noted
when performing the clock drawing test. They manifested themselves in
the form of inaccuracies in the location of the hands, the presence of an
unequal distance between the numbers located on the dial. The difficulties
of drawing the clock by patients of the subgroup | indicate the presence of
light elements of constructive dyspraxia.

Decreased attention in patients with AF was noted earlier in the
description of the results of the test of "verbal associations”, but this
parameter can't be rated quantitatively. Significant deviations have been

Table 3
Neuropsychological study of speech speed in patients with atrial fibrillation
Main group Control group?®
Neuropsychological test I' (n=176) 112 (n=81) (n=115) p
The average value and standard deviation
,,=0.048
Literal associations 10.6+£0.9 8.4+0.6 13.9+1.4 ,,=0.043
,..<0.001
,,=0.044
Categorical associations 13.3£0.9 10.6+1.0 15.6+0.7 ,,=0.046
,.,<0.001
Table 4
Neuropsychological study of visual-spatial and simulant gnosis in patients with atrial fibrillation
Main group Control group®
Neuropsychological test I' (n=176) 112(n=81) (n=115) p
The average value and standard deviation
Line orientation test 23.6+0.8 21.6£0.6 25.2+1.1 Higggi
2-37 7"
Unpainted objects 8.9+0.5 7.8+0.2 9.4+0.7 Hfg'gg;
2-37 7"
Clock drawing test 8.8+0.3 8.0+0.2 9.2+0.5 ,.1,=0.027
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discovered when performing special tests that require special attention.
Thus, the time to perform both blocks of the test of the connection of
numbers and letters in patients with AF is significantly increased compared
to control group (Table 5).

Established a significant increase in the time of execution of the task in
the transition of persisting (paroxysmal) form of AF to permanent.The reason
for this is a violation of the switching of attention when changing tasks. In
this case, in all groups, the degree of increase in the time of connection of
numbers (block A) and letters (block B) did not differ significantly, which
indicates a predominantly neurodynamic nature of attention disorders in
the absence of primary regulatory disorders.

In the Boston naming test in patients of subgroup | and control group,
categorical clues were minimal, indicating the absence of clinically significant
violation of visual-subject gnosis. However, in subgroup I, hints were needed
more often to name the image correctly. The frequency of literal clues in
patients of subgroup Il was significantly higher than in subgroup | (p=0.049)
and control group (p<0.001) (Table 5).

Thus, in patients with AF there were violations of all parameters of
cognitive functions, which are based on dysregulatory mechanisms and
insufficiency of the neurodynamic component of cognitive activity.

In patients with a persistent form of FP, cognitive disorders were
expressed to a small extent and was predominantly neurodynamic
character. Noted significant differences from the control group by indicators
of attention, speech speed and long-term memory. Significant violations
of orientation, spatial functions, conceptualization, nominative function
of speech, as well as primary memory disorders in patients of subgroups |
did not detect. According to the theory of systemic dynamic localization of
higher mental functions AR Luria, in patients of the subgroup | there were
violations of the neurodynamic component of cognitive activity (I functional
block), which did not reach the expressed clinical significance of cognitive
disorders and did not affect professional and social activity. The existing

Table 5
Neuropsychological study of attention and nominative function of speech in patients with atrial
fibrillation
Main group Control group®
Neuropsychological test I' (n=176) 112 (n=81) (n=115) p
The average value and standard deviation
) .=0.046
Numberand letter connectiontest, | 55 3, ¢ 673438 45.642.1 <0001
block A 2-3
,,=0.001
. =0.048
1-3
Number and letter connectiontest, |14 9.5 4 133.648.4 89.2443 <0.001
block B 2-3
_,=0.002
,,=0.049
Literal clues 3.5+0.5 5.2+0.7 22404 1,=0.043
,,<0.001
Categorical clues 1.6+0.2 3.8+1.0 1.4+0.2 Hfg'ggz
2-3 :
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cognitive disorders, despite their moderate severity, were well perceived
by patients: the vast majority of them noted a deterioration in memory and
mental performance during active questioning.

In patients with a permanent form of AF, more pronounced disorders
were noted, the leading mechanism of development of which was mental
inactivity and inertia of higher nervous activity, which was confirmed by
significantly worse results of total indicators of neuropsychological tests.
Memory impairment was characterized mainly by a lack of direct and
delayed word reproduction.

There were modal-nonspecific mnestic disorders associated with a
decrease in activity and selective memorization and disorders of attention.
There are no primary memory impairments, the other side of mnestic activity
suffers, namely the ability to create strong memory motives and maintain
the active stress needed for random memorization, as well as the ability to
switch from one set of traces to another. According to the concept of AR
Luria, this profile of disorders indicates dysfunction of | and Ill functional
blocks, thatis, deep and anterior parts of the brain. These disorders are based
on the functional separation of the frontal lobes and subcortical formations
due to changes in the white matter of the brain.

B CONCLUSIONS

1. Atrial fibrillation is an independent risk factor for cognitive disorders
and characterized by diffuse deterioration of all cognitive functions.
The neuropsychological pattern of patients with atrial fibrillation is
represented by neurodynamic and regulatory disorders, which are
manifested by the deterioration of executive functions, auditory-
speech memory, spatial gnosis, perception, concentration of attention,
decreased speed of psychomotor processes.

2. In patients with persistent (paroxysmal) form of atrial fibrillation
established disorders of the neurodynamic component of cognitive
activity, which do not reach the expressed cognitive disorders in terms
of their clinical significance and do not affect professional and social
activity. In patients with a permanent form of atrial fibrillation come to
the fore violations of regulatory functions, forming a polymodal cognitive
deficit with a relatively uniform violation of all cognitive functions.

3. To objectify cognitive disorders, it is recommended to use the
following neuropsychological tests: the first stage — MMSE, FAB,
DSM; the second stage — "10 words", "5 words", verbal associations,
orientation of lines, recognition of unpainted objects, drawing a clock,
connection of numbers and letters, Boston naming test. Reducing the
score by 1-2 points on the screening scales is the basis for an in-depth
neuropsychological examination. Patients with cognitive disorders
on the background of atrial fibrillation must pass neuropsychological
testing at least once a year.
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