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Pe3rome
Ilesb McC/IeIOBAHUS: OLIEHUTH YCBOEHHE CEPIEM pUTMa OJTYsKIAI0IIero HepBa y MaIMeHTOB C Imapo-
KCHU3MaJIbHOU (hpUOPUILIIATINEN TPpeicepanit
Marepuaisl M1 MeToabI. HaOTi01eHrs BBITTOTHUIIN Y 50 TTAITMEHTOB C MApOKCU3MAIbHON (UOpUIIISAIIE
TIpeJICep Ui, IIOCTYIUBIITNX HA KaTeTepPHOE JieueHre apuTMUH. BHe rprcTyna pubpruilIsAIuy IpecepIui, Tpu
CHHYCHOM PUTME, C IIOMOIITHI0 proopa BHC-MUKpPO 1 KOMIIBIOTEPHOH IIPOTpaMMBbI JIJTsI OITPe/eIeHHsT YPOBHS
PETYJISITOPHO-aJalITUBHOTO CTaTyca OpraHu3Ma 4eJJoBeKa IMPOBOIUIN P00y CepieTHO-TbIXaTeIbHOTO CUH-
xpoHuama. [IpoBogu/n KapTHPOBAaHUE 30HBI PAHHEH JETMOJSIPU3AlH B IIPABOM IIPeICEPANH IIPU ITOMOIIN
LUPKYJIAPHBIN HABUTAMOHHBINA 20-TH 1noJitocHbI LASSO NAV. C nomo1bio cuctembl Carto-3 CTpouIIu aJeK-
TPOAQHATOMHUYECKYI0 N30XPOHHYIO MOJIeJIb IIPaBOT0 IIpeJicepiusi Ha CHHYCOBOM puTMe. [ I[pruMeHsaIm aBToMaTu-
veckuii metof anHoTau Touek moaysisi CONFIDENCE. YcranaBnuBain He MeHee 500 aKTUBAIIMOHHBIX TOYEK
B IIPaBOM Tpejicepiuu JlaHHbIe HAOTIOEHNIA ¥ pacieTHbIE BEJTMIUHBI TP HOPMAJIBLHOM pacipeneeHu 00-
paboTany mapaMeTpUIeCKIMU METOIaMH CTaTHCTHKY, C IICIIOIb30BaHreM rporpamm: «STATISTICA 10,0».
Pe3ynbraThl. YCTAHOBUJIH, YTO Yy JIAI] C HUISBKUMU PETyJIATOPHO-ASAITUBHBIMU BO3MOKHOCTAMMU JIJIV-
TeJIbHOCTh aHaMHe3a (QUOPHUIIAINN IIpecepaAnii cocTaBuia 5,8+0,7 JIeT, IpH XOPOIINX U YIOBJIETBOPH-
TeJbHBIX BO3MOYKHOCTAX — 2,9+0,5 jieT. KoadduimeHT Koppesssaimm Meskay IJI0Iaabi0 30HbI pAaHHEH Jie-
TOJISIPU3AIIMY B TIPABOM IIPeJICEPINH U JIUTUTETHHOCTRIO 3a00seBaHus 1mo [Tupcony paseH 0,92.
3akaroueHue. J[TUTeIbHOCTD (GUOPUIIISAIINY TPECEPIUI KOPPETUPYET C PETYIATOPHO-ATAITUBHBIM
CTaTyCOM U TIJIONIAbI0 30HBI paHHEH JAET0JIAPU3alliH B IIPABOM IPEJICEPIUU.
Knarouesuie crosa: buysicoarowuti Heps; NaporCcu3mMaibHas Gubpurisyus npedcepouil
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Purpose of the study: to evaluate hearing the vagus nerve’s rhythm in patients with paroxysmal atrial fib-
rillation.
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Materials and methods. Observations were carried out in 50 patients with paroxysmal atrial fibrillation
who were admitted for catheter-based treatment of arrhythmia. Cardiorespiratory synchronism test was car-
ried out not in atrial fibrillation attack during sinus rhythm with the help of VNS-Micro instrument and soft-
ware determining the regulatory adaptive status of the human body. The early depolarization zone in the right
atrium was mapped using circulatory navigation 20-pole LASSO NAV. Carto-3 system was used to build an
electro-anatomic isochronous model of sinus rhythm of the right atrium. The automatic method of annotation
of CONFIDENCE module points was applied. At least 500 activation points in the right atrium were set. The
observational data and computed values, subject to normal distribution, were processed by parametric statistic
techniques using STATISTICA 10.0 software.

Results. It has been established that in subjects with low regulatory adaptive capabilities, the length of
atrial fibrillation anamnesis amounted to 5.8+0.7 years, and in case of good and satisfactory capabilities —
2.9+0.5 years. The Pearson correlation coefficient between the area of early depolarization zone in the right

atrium and disease duration was equal to 0.92.

Conclusion. The length of atrial fibrillation correlates with the regulatory adaptive status and area of the

early depolarization zone in the right atrium.

Keywords: vagus nerve; paroxysmal atrial fibrillation
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BBenenune

Haubosee yacTbIM HapyIlIeHHEM CEPAETHO-
ro puTMa sSIBJIsIETCS PUOPUIIIIAIUS TPEICEPIUTA.
[maBHast onacHOCTDb PUOPUIIIAIIUY TPEICEPIUT
— KapamoreHHble TPoMO0IMOOJINHU C yBEJIUUE-
HUEM pUCKa pa3BUTUA UHCYJIbTA B 4-5 pas [1-4].
[MpubsusurtespHo 15% Bcex HUIIeMUYECKUX
WHCYJIBTOB B 3peJIOM BO3pacTe O0YCJIOBJIEHBI
pubpunnanueit npencepauil, a B BO3pacTe
80-89 setr — 24% [1]. Pubpunasanus npeacep-
IUH SBJISIETCSI KPUTHYECKUM COCTOSTHUEM, Tpe-
oyomuM 2 (eKTUBHOTO JIeUeHUsl MalUeHTa.
YacTo Takme OOJbHBIE TONANAIOT B peaHNMa-
IIMOHHBIE OTEJIEHUS.

Jlevenne  GUOpHLIATINU  TIpeICcepaui
JIEKapCTBEHHBIMU IIPeTapaTaMu sIBJISIETCSI He BCe-
raa apdexTuBHEBIM [5]. [ToaTOMY BegeTcs MOUCK
WHBIX METOJIOB TEPATINH.

B Tex ciydasix, KOrjja aHTHapUTMUYECKUE
Ipenaparbl OKa3bIBAIOTCs Mano3adHeKTUBHBIMY,
B HEKOTOPBIX CJIyYasix IPUMEHSIOT Paguo4acToT-
HYI0 a0JIAIUIO YCTheB JIETOYHBIX BeH [7, 8]

JpyruM MeToI0M sSIBJIsIETCA 3JIEKTPOCTUMY-
Januu OJysKJaloliero HepBa, NMpeaIoKeHHas
IJIs1 TedeHus (papMakope3nuCTUBHOM aNUJIeNICUN
u nenpeccuu [9-11], u HamexAas cBoe NpuMe-
HeHUEe B KapJUOJIOTHH, B YaCTHOCTH, IIPU Jieve-
HUHU MapOKCU3MaJbHOU (PUOpUAIAIINU TIPe-
cepauii [12-14]. 3pPerT aTeKTPOCTUMYIIAINU
OJIySKIAIOIETO HEPBA OOBSCHSIOT TEM, UTO OHA
MO/IaBJIsIET AKTUBHOCTH 3BE3/I49aTOr0 TaHIINS U
MPUBOAUT K CHUYKEHUIO YaCTOTHI (PUOPUILIIATINU
npencepauii [15]. Takum o6pasoM, CTUMYISIUS
OJIysKIAIONIEeTO0 HEpBAa MOAABJsIET DPUOPUIIIA-
uio npeacepauii [16].

C mo3uIuii TpagUIMOHHBIX MPEeCTABIEHUHN
9TO 00BsICHsIETCA ciaenaymoIiuM obpasom. [ToBbI-
IIIeHWEe aKTUBHOCTU CHUMIIATUYECKON CUCTEMBI
MPUBOJUT K YKOPOYEHUIO TOTEHIIMAJIOB JIel-
CTBHs, YTO B CBOIO OYepejb, CIOCOOCTBYET BO3-
Oy:KJIEHUIO TI0 TUITYy IIOBTOPHOTO BXOJa U pa3BU-

Introduction

The most frequent heart rhythm disorder is
the atrial fibrillation. The main danger of atrial fib-
rillation is cardiogenic thromboembolism with 4-5-
fold rise of the risk of stroke [1-4]. Approximately
15% of all ischemic strokes at a mature age are
caused by atrial fibrillation, and 24% — at an age of
80-89 years [1]. Atrial fibrillation is a critical condi-
tion that requires effective patient management.
Such patients are often admitted to ICU.

Treatment of atrial fibrillation with medicinal
drugs is not always effective [5]. Hence, other ther-
apeutic methods are sought.

In cases when anti-arrhythmia drugs turn to
have poor efficacy, radiofrequency ablation of pul-
monary vein entries is applied [7, 8]

Another method is electric stimulation of
vagus nerve that was suggested as a treatment of
pharmacoresistent epilepsy and depression [9-11],
and has been employed in cardiology, specifically,
in treatment of paroxysmal atrial fibrilla-
tion [12-14]. The effect of vagus nerve electrical
stimulation is explained by the fact that it sup-
presses the stellate ganglion activity and leads to re-
duced frequency of atrial fibrillation [15]. There-
fore, vagus nerve stimulation suppresses atrial
fibrillation [16].

From a viewpoint of conventional concep-
tions, it is explained as follows. Increase of the sym-
pathetic system activity results in action potential
shortening, which, in turn, assists excitation of the
type of re-entry and development of early post-de-
polarization during the third phase by means of di-
astolic increase of intracellular calcium [17, 18].

Vagus nerve stimulation by low-voltage cur-
rent below the threshold that caused heart rhythm
slowing down and prolongation of the effective re-
fractory period reduces the sympathetic system
ability to cause atrial fibrillation [12]. These data are
based on classical conceptions concerning tonic
influence of vagus nerve on heart rhythm. At the
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Puc. 1. 3a/1nbI HEPBHBIX HMITYJIBCOB B OJIy’KAAIOIIEeM HepBe, IPUYypOYeHHbBIE K PUTMY CepAlla KOIIKU IIPU OBEPXHOCTHOM

HapKo3e (JaHHbIE COOCTBEHHBIX HAOIIOJeHHUI).

Bepxusis 3anuck — IKI. HkHsA 3anuch — HefiporpaMMa 0J1y>K/1aloIero Hepsa.
Fig. 1.Volleys of nerve impulses in the vagus nerve, confined to the rhythm of the heart of a cat with superficial anesthesia (data

of own observations).

The top record is an ECG. Lower entry — vagus nerve neurogram.

THUIO paHHEeH [TOCTIeN0JsIpU3aliy B TPEeThIo (pasy
IIyTeM OUACTOJIAYECKOI0 yBEJIMYCHUsI BHYTPU-
KJIETOYHOI'O KaJabnus [17, 18].

Crumynsnust OJIy»KJalomero Hepa HU3KO-
BOJIBTHBIM TOKOM HIKe I10POra, KOTOPbIN BbI3bI-
BaJl 3aMeJJICHHWsA pUTMa Cephla, IOBBIIIEHHE
a3 perTUBHOTO pedhpakTepPHOTO MEPUOJIA, CHUKA-
€T CIIOCOOHOCTH CUMITaTUYeCKOHN CHCTEMBI BHI3BI-
BaTh QUOPUILIATINIO IPeIcepanii [12]. ITH JaHHbIE
IIOCTPOEHBI HA KJIaCCUYECKUX IIPEICTABICHUAX O
TOHWYECKOM BJIMSITHUU OJIy>KIAIOIIEr0 HepBa Ha
cepliedHbI pUTM. B TO ke Bpems ecTecTBeHHast
MMITYJIbCAIUSI B CEP/IEYHBIX BOJIOKHAX OJTYsKIat0-
11Ier0 HepBa HOCUT 3aJIII0BbIN XapaKTep, 4YTO BUTHO
Ha puc. 1.

B cBA3M ¢ aTMM 3ac/IysKUBAlOT BHUMaHUSA
TpeJicTaB/IeHNsI 00 epapXxuuecKOl CHCTeMe PUT-
MOTeHe3a cepJla, COIaCHO KOTOPBIM PATM CepJ-
I1a B €CTECTBEHHBIX YCJIOBUAX B IIEJIOCTHOM Opra-
HHU3UE 3aposKAaeTcsl B TOJIOBHOM M0O3re B (popMe
3aJITI0OB HEPBHBIX UMIYIbCOB, TI0 OJIYKIAIOIITAM
HepBaM IlepefaeTcsal K CUHOATPUAJIbHOMY Y3J1Y,
BOCIIPMHUMAETCS UM 1 BOCIIPOU3BOIUTCS B BUJE
cuHycoBOro purMa. [Ipu nogas/ieHnn resepanuu
puTMa cepana B FOJIOBHOM MO3Te (HapKo03) Wi
OJi0Kkazie MpoBeneHUsT BO3OYIKIEHUS O OJTysK-
JarolnyM HepBaM, a TaKyKe U30JIALUY cepaua (mpu
TPaHCIUIAHTAlMY) BKJIIOYAETCA BHYTPUCEpPHAEU-
HBII reHepaTop puTMa cepaiia (neficMekep CUHO-
arpuasbHOro y3Jja) [19].

TakuMm 06pa3oM, BBIsIBJIEHUE U OIlEHKA BOC-
MPUATHAS pUTMA OJIYKIAIONIET0 HEPBA CEPLIEM
SIBJISIETCS AKTyaJIbHOU.

YcTaHOBUTE (hAKT YCBOEHUS CEPALIEM PUTMA
TOJIOBHOTO MO3Ta 4yepe3 OJIyKIaiolire HEPBBI
MOKHO TIPU MTOMOINH (PYHKIMOHATHEHOH TPOOBI

same time, natural impulsing in vagus nerve’s car-
diac fibers has the nature of volleys as one can see
on fig. 1.

In this connection, it is worth noting the con-
ceptions about the hierarchic system of heart
rhythm genesis according to which heart rhythm in
natural conditions in an intact body originates in
the brain as volleys of nerve impulses, is transferred
via vagus nerves to the sinoatrial node, perceived
by the latter, and reproduced as a sinus rhythm.
When the heart rhythm generation in the brain is
suppressed (narcosis) or conduction of excitation
via vagus nerves is blocked (for example, in the case
of a heart isolation during transplantation), the in-
tracardiac generator of heart rhythm (sinoatrial
node pacemaker) is triggered [19].

Therefore, identification and evaluation of
hearing of the vagus nerve rhythm by heart is rele-
vant.

The fact of assimilation of the brain rhythm by
the heart via vagus nerves can be established with
the help of the functional test for cardiorespiratory
synchronism [20, 21] and through increase of early
depolarization zone in the right atrium [22].

Purpose of the study — to evaluate cardiac
assimilation of the vagus nerve’s rhythm in pa-
tients with paroxysmal atrial fibrillation and not
in attack — during sinus rhythm.

Materials and Methods

Observations were carried out in 50 patients admit-
ted for catheter-based treatment of paroxysmal atrial fib-
rillation to the unit of surgical treatment of complex heart
rhythm disorders and electrocardiostimulation of the
Federal State Budgetary Institution Federal Center for
Cardiovascular Surgery of the Ministry of Health of Rus-
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CepAeYHo-bIXaTeJIbHOr0 CUHXpoHU3ma [20, 21] u
yepes yBeJIMueHre 30HbI paHHe! 1eno/apru3auu
B IIpaBOM IIpeacepauu [22].

Iestb pabOThI — OLIEHUTH YCBOEHHUE CePIIIlEM
puTMa OJTYKIaf0IIETr0 HepBa y MAMeHTOB € Tapo-
KCU3MaJIbHOHN (hUOpUILIAIINEN TIpecepanuil BHe
MIPUCTYIIa — IIPA CHHYCOBOM pUTMe.

MarepuaJ 1 MeToabI

HaburoieH1s1 BBITTOJIHMIIN Y 50 ITaIr[eHTOoB, I0-
CTYIIMBIINX Ha KaTeTepHOe JleyeHNe IapOKCU3MaJlb-
HOU pubpuIAIMY IpeJcepauil B OTAe/IeHue XUPYP-
FUYeCKOro JiedeHUs CJIOKHBIX HapylleHHuU puTMma
cepana u ajieKTpokapauoctuMynanuu PI'bY «Pene-
paJIbHBIN IIeHTP CepIeYHO-COCYJUCTON XUPYpTruu»
Munsapasa Poccuu r. Actpaxaub. Ilocsie abasnun
NallMeHThl CYTKU HAXONWJUCh B peaHUMalMOHHOM
OTJIeJIEHUH, & 3aTeM MePEeBOJUJINCH /10 BBIIIUCKU B
oOIIIMe maJgaThl.

Bre npucTtyna ¢pubpusIsSIun Ipecepaui, mpu
CHHYCHOM PHUTMe, ¢ ToMoIbsio mpudopa BHC-Mukpo
(OO0 «HeiipocodT». I. IBaHOBO) U KOMITLIOTEPHOU
[IpOrpaMMBI 151 OIIpefeieHUs] YPOBHSI PeryJIsiTOPHO-
aIanTUBHOIO cTAaTyca OpraHu3Ma 4ejioBeka [23] npo-
BOAUIN TpPoOy CcepaedHO-IbIXaTeJTbHOTO CHHXPO-
HHu3Ma (CHC). ITocne 3arnucu NCXOIHBIX
nHesMorpamMmMmbl 1 ORI mcneiTyeMoMy IpejaJjiaraan
IBIIIATh B TaKT IMOSBJISIONIENCS HAa MOHHUTOpE
KoMaHje «Bbimox», KOTOpas 3agaBajgach KOMIIbIOTE-
POM I10 CIIENUATBHO CO3/TaHHOU ITporpamMme. [TpomoJ-
SKUTEJIBHOCTD IIPOOBI cocTaBJisiia 60 cekyH . ABTOMA-
TUYECKU YCTaHABJIMBAJI0OCh HAJIMYUE UJIU OTCyTCTBUE
CUHXPOHU3AIUU MesK1Y 3aJJaHHbIM PUTMOM JbIXaHUS
u cepaiedbuenuem. IIpu mepBoi mpode 3aaBajiv 4a-
crory Ha 5% HUKe HMCXOAHOrO purMa. Yepes He-
CKOJIBKO MUHYT IIOCJIe ee OKOHYaHUsI, He0OXOJUMBbIX
MauenTy AJisi BOCCTAHOBJIEHHS YaCTOTHI cepedre-
HUI U AbIXaHUS HAa HA4aJIbHOM YPOBHE, IPOOBI IIOBTO-
pAauCch ¢ nocieaymoumuM 5% pOCTOM 4acCTOThI
KOMaHJbI «BpIimox» HA akpaHe MoHUTOpa. Haxoguau
MHUHHUMAJIBHYI0O U MaKCUMaJIbHYIO I'paHUIbl qUala-
30HA CUHXPOHM3AIUHY, a II0 PA3HOCTU MeKAY HUMU —
nuana3on CIC. Onpenessain QJIATeJIbHOCTb Pa3BU-
tuss CJIC Ha MUHUMAJbHOU IpaHuUIle qUanasoHa, uH-
JIEeKC peryasaTopHo-aguptusHoro craryca (MPAC), kak
OTHOIIIEHUE NMana3oHa K JJIUTEJbHOCTA Pa3BUTHUS
CIC, ymHOxkeHHOe Ha 100 [24, 25]. ITo MPAC ouenn-
BaJIM  peryIsiTOPHO-aJalTUBHbIE BO3MOYKHOCTHU
(PAB) [20]: BeicOKHEe (MPAC >100 6aJ/110B), XOpoIiue
(MPAC 50-99 6anioB), yoosjeTBoputesibHble (MPAC
25-49 6as10B), HU3Kue (MPAC 10-24 6asJ10B).

I[IpoBogUIM KapTUPOBAHME 30HBI PAHHEN Je110-
JIIPU3AIlU B IPaBOM IIpejcepanu. Yepes 6epeHHyI0
BeHY U [10CJIeyIolIyie BeHbI B I1I0JIOCTh IIPABOI0 IIpe[-
cepaus BBOOUJIU IUPKYJISAPHBIA HaBUTALlMOHHBIN
20-tu noarocHbIr LASSO NAV. C TOMOIIbIO CHCTEMBI
Carto-3 6bLTa MOCTPOMJIM 3JIEKTPOAHATOMHYECKYIO
HM30XPOHHYIO MOZieJIb IIPABOTI0 IIpeicepAusi Ha CUHYCO-
BOM putMme. PedpepeHTHBIN KaHaJ BbIOPAJIU 10 MAKCH-
ManbHOH amnutyne QRS Bo II cranmapTHOM oTBefe-
HuU. [[puMeHsAIM aBTOMAaTUYeCKUN MeTO ] aHHOTAIIUN
touek monynasa CONFIDENCE. VYcranaBauBaau He
MeHee 500 aKTUBAlIMOHHBIX TOYEK B IIOJIOCTU IIPABOT0O

Ipecepausi.

sia, Astrakhan. After ablations, patients stayed 24 hours
in ICU and thereafter were transferred to general wards
until discharged.

Cardiorespiratory synchronism test (CRS) was car-
ried out in the absence of atrial fibrillation attack during
sinus rhythm with the help of VNS-Micro instrument
(OO0 Neurosoft, Ivanovo) and software determining the
regulatory adaptive status of the human body [23]. After
the baseline pneumogram and ECG were recorded, the
subject was asked to breath in sync with the command
‘Expire’ appearing on the monitor, which was set by the
computer according to a program. The test lasted for 60
seconds. Presence or absence of synchronization be-
tween the set breathing rhythm and heart beats was es-
tablished automatically. During the first test, the rate that
was 5% lower than the baseline rhythm was set. A few
minutes after the completion, which were needed for the
patient to recover the heart and respiratory rate to the
baseline level, tests were repeated with subsequent 5%
growth of the frequency of appearance of command ‘Ex-
pire’ on the monitor. The minimal and maximal bound-
aries of the synchronization range were found, and based
on the difference between them the CRS range was de-
termined. The duration of CRS development at the min-
imal boundary of the range, and regulatory and adaptive
status index (IRAS) as a relation of the range to the dura-
tion of CRS development multiplied by 100 were deter-
mined [24, 25]. Based on IRAS, regulatory and adaptive
capabilities (RAC) were assessed [20]: high (IRAS score
>100), good (IRAS score — 50-99), satisfactory (IRAS
score — 25-9), low (IRAS score — 10-24).

Mapping of the early depolarization zone in the
right atrium was performed. Circulatory navigation 20-
pole LASSO NAV was inserted through femoral vein and
subsequent veins into the right atrium cavity. Using
Carto-3 system, an electro-anatomic isochronous model
of the sinus rhythm of the right athrium was established.
The reference channel was chosen based on the maximal
amplitude of QRS in standard lead II. The automatic an-
notation of CONFIDENCE module points was applied. At
least 500 activation points in the right atrium were set.

The observational data and computed values, sub-
ject to normal distribution, were processed by parametric
statistic techniques using STATISTICA 10.0 software. The
difference in the pairwise comparison of means was con-
sidered significant according to the Student’s t-test at
P<0.05. The calculated mean values and errors of the
means were expressed as M+m. The Pearson correlation
coefficient between the area of early depolarization zone
in the right atrium and disease duration was determined.

Results and Discussion

In the course of CRS test, 50 patients were split
into 3 groups based on RAC: 15 subjects with good
RAC (IRAS score within 50.0-79.3); 29 — with satis-
factory RAC (IRAS score 25.0-48.0), 6 — with low
RAC (IRAS score 17.9-23.9). There was a statistically
significant difference between the parameters of
patients having good and satisfactory RAC (table 1).

Electro-anatomic activation maps of the right
atrium’s sinoatrial region differed between these
groups of patients, too. The comparison of early de-
polarization parameters between groups with sig-
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HapaMCTpBI obJracTu paHHeﬁ AeNnoJiApHu3alui B IIPAaBOM IIpeacepauy B 3aBUCHUMOCTH OT PeryiATOpHO-aaaIl-

THBHBIX BO3MOKHOCTEH (M+m).

Parameters of the area of early depolarization in the right atrium depending on regulatory and adaptive capabil-

ities (M+m).

Parameters Parameter values
at different RAC

Good Satisfactory

n=15 n=29
The minimal boundary of the synchronization range in cardiorespiratory cycles per minute 68.1+0.6 60.1+0.2*
The maximal boundary of the synchronization range in cardiorespiratory cycles per minute 83.7+0.8 70.1£0.3*
Synchronization range in cardiorespiratory cycles per minute 15.6+0.3 9.6+0.1*
Duration of synchronization development on the minimal boundary of the range in cardiocycles 26.610.2 26.2+0.2
Regulatory and adaptive status score 58.6+0.7 36.6+0.2*
Early depolarization area, cm? 6.8+0.5 2.9+0.1*
Right atrium area 166.2+4.0 152.1+3.2
Percentage of the early depolarization area 4.01£0.3 1.9+0.1*
Number of points 665.3+8.7 646.9+9.4
Lat min -238.9+6.9 -249.2+5.6
Lat max -143.0+4.8 -141.9£3.7

Note. Note. * — P<0.001 between the groups.

IIpumeuanue. Parameters — napameTtpsr; values at different RAC — 3nauenust mpu passnysbix PAB; the minimal/maximal
boundary of the synchronization range in cardiorespiratory cycles per minute — MUHUMaJIbHas1/MaKCUMaJIbHAs TPAHUIA
IUarna3oHa CHHXPOHU3ANNH B KapAUOPECITUPATOPHBIX IMKJIAX B MUHYTY; synchronization range in cardiorespiratory cycles
per minute — lmanasoH CHHXPOHU3AIUY B KaJUOPECIUPATOPHBIX IIMKJIaX B MUHYTY; duration of synchronization develop-
ment on the minimal boundary of the range in cardiocycles — qnuTeJbHOCTh PAa3BUTHS CHHXPOHHU3AIUY HA MUHUMAJIbHOHU
rpaHuIle [Uana3oHa B KapauoInKJax; regulatory and adaptive status score — HHIEKC PETYISITOPHO-aJalITUBHOIO CTATyCa B

6asax. * — p<0,001 Mex Iy rpynnaMu.

JlaHHbBIe HAOJIOIEHUH U pacYeTHbIe BEJTMYUHBI
IpY HOPMaJTBHOM pacipezeseHny oopadoTany mapa-
MeTPUYECKUMH MeTOaMU CTaTUCTUKH, C UCI0Jb30-
BanueMm nporpamm: «STATISTICA 10,0». 3a gocToBep-
HbI€e pa3qMnivd B CpaBHEHUUW CPEIHHUX BEJIUYUH B
TMapHBIX CPaBHEHUAX Opanu t-Kpurepuil CThIofeHTa
npu p<0,05. Beraucasanu M+m, p — nokasareJib J0-
CTOBEPHOCTH pa3dianduil. Onpenensiu KoapPUuIiueaT
KOppenAanuu 1o [InpcoHy MesKIy IJIOIMIanbl0 30HBI
paHHel Neno/ApHU3anuy B IPAaBOM IpeNCepANU U
JUINTEeTLHOCTHIO 3a00/IeBaHHS.

Pe3ynbTaThl U 00CYK/IEHHE

IIpu npoenenun po6st CJIC 50 marueHToB
o PAB paspenuiu Ha 3 rpynnbl: 15 4esioBeK C
xopormumu PAB (MPAC B ipepeJstax 50,0-79,3 6a-
J10B) 29 — c ypoBJjierBopuresbHbIMU PAB (IPAC
25,0-48,0 6amioB), 6 — c¢ uHuskumu (MPAC
17,9-23,9 6asmoB). [lapameTphl MaAllMEHTOB C
XOPOIIUMHU U YOOBJIETBOpUTEAbHBIMU PAB craTu-
CTUYECKU 3HAYMMO Pa3IUYaInCh (TabJIuIa).

JJIEKTpOAHATOMUYECKHE aKTUBAIMOHHBIE
KapThl CHHOTpHAJIbHOU 06sacTu [1I1y aTux rpymnn
NaleHTOB TaKKe oTIndaanch. ConocTaBjgeHue
rapaMeTpoB 30H PaHHeU Aenosapu3anuu y cTa-
TUCTUYECKU 3HAYUMO pasaInyHbIX 110 PAB rpynn
MpUBeeHbI B TA0OJIHIlE, HA PUC. 2.

JlocTOBepHBIX OTVIMYMU B TPYIIAX I10 I1apa-
MeTpaMm: MJIOIIAAb MPAaBOTO NMpecepauns, KOJu-
4eCTBO aKTUBALIMOHHBIX TOYEK, HapaMeTphI Bpe-
MeHn axkTtuBanuu (Lat min wm Lat max)
OTHOCHUTEJILHO pedepeHTa He HabJI0ga u. B TO
’Ke BpeMs, IJIOIalb paHHEeH JenoJsipusanuu
MIPY yIOBJIETBOPUTENbHBIX PAB 6b171a Ha 57,4%

nificantly different RAC scores (P<0.05) shown in
table and shown on fig. 2.

We did not observe reliable difference be-
tween the groups in the following parameters: the
right atrium area, the number of activation points,
activation time parameters (Lat min and Lat max)
relative to the reference. At the same time, the early
polarization area was 57.4% smaller in case of sat-
isfactory RAC compared to good RAC, the relation
of the early depolarization area in the heart area
that was decreased by 52.5%. The mean area of the
early depolarization zone in the right atrium in sub-
jects with low RAC was equal to 0.4 cm? (0.25% of
the atrium area), with satisfactory RAC — 2.9 cm?
(2.9%), with good RAC — 6.8 cm? (4.0%).

Therefore, significant direct correlation be-
tween IRAS determined by CRS functional test, and
the sinoatrial area of the heart has been discovered.

It has been demonstrated that in subjects with
low RAC, the atrial fibrillation anamnesis
amounted to 5.8+0.7 years, with satisfactory RAC —
4.5+0.7 years, with good RAC — 3.8+0.5 years. The
Pearson coefficient of correlation between the dis-
ease length and IRAS is 0.92. The Area of the early
depolarization zone and the disease length are also
correlated (Pearson’s r=0.92).

Conclusion

The study discovered the inverse relation-
ship between the lifetime of paroxysmal form of
atrial fibrillation and parameters of regulatory
and adaptive capabilities: the shorter the disease
length was, the larger the regulatory and adap-
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Total Area

Perimeter

a

Puc. 2. 3oHa paHHe# AenosApu3anuy (0003HaYeHa KPAaCHBIM I[BETOM) B IIPABOM IpPeACEePIHUH Y HALMEHTA C XOPOUIUMHU ITOKa-
3aTe/IsIMHU PeryIsATOPHO-aJanTUBHBIX BO3MoKHOCTell (@) — UPAC B npepesax 50,0-79,3 6aJ/liia ¥ € y4OBJIE€TBOPUTETHHBIMHI
TOKa3aTeJIAMH PeryIATOPHO-afaNTHBHBIX BO3MOKHOCTei (b).

Fig. 2. The zone of early depolarization (marked in red) in the patient’s right atrium with good indicators of regulatory and adap-
tive capabilities (@) — shown are IRAS values within the range of 50.0-79.3 and with satisfactory indicators of regulatory and

adaptive capabilities (b).

MeHbllle, ueM npu xopoiuux PAB. IIpu aToM oTHO-
IIeHue IJIOMIAAM paHHel [OemnoJjsApu3anuu K
IJIOIIAAM Cepalla yMEeHbINaJIOCh Ha 52,5%. Cpen-
HsIs1 IIJIOIIAlb 30HBI paHHeH NenoJsipu3anuu B
IIpaBOM IIpeicepauy, y Jull ¢ HuskumMu PAB
cocranJisiia 0,4 cm? (0,25% oT mutonanu nmpeacep-
[IHs1), C yAOBJIETBOPUTEJbHBIMA — 2,9 cM? (2,9%),
c xopomumu — 6,8 cm? (4,0%).

Takum 06pa3oM, BBISBUJIM CTAaTHCTUYECKU
3HAYMMYIO IPAMYIO 3aBUCUMOCTb Mesxny MPAC,
ompenesisieMylo 1o (pyHKIHOoHaIbHOH mpobe CIIC
Y TIJIOTIAM CHHOATPHUAJIBLHOH 00J1acTH cepIia.

ITokasano, yTo y iu1 ¢ HU3KkUMu PAB aHam-
He3 QQUOPMIATAIUN Tpeacepauil COoCTaBUJIA
5,8+0,7 JieT, Ipu yOOBJIETBOPUTEIBHBIX PAB —

4,5+0,7 net, npu xopomwux 3,8+0,5 set. Koadpu-
[IUEeHT KOPPEJISIIAA MEKY IJINTeTHHOCTIO 3a00-
gaesanusa u NPAC — 0,92 (rro ITupcony).

KoaddunueHt koppeasnuu Mesxkgy IJIO-
aJbl0 30HBI paHHEH JenoJisipusanuu U JJiu-
TeJbHOCTHIO 3aboeBanus o [IUPCOHY TaksKe
paseH 0,92.

3akJjaoueHnue

BoisgBUIM 0OpaTHYI0 3aBUCUMOCTB MEKIY
JUTATEJTFHOCTBIO CYIIECTBOBAHHUS ITAPOKCU3MATTh-
HOU (hopMbI PUOPUILIAIINY TPeICcCepPaUi U mapa-
MeTpaMU peryJIsiTOPHO-aalTUBHBIX BO3MOKHO-
CTeii: YeM JUINTEJIbHOCTh 3a00JIeBaHNsI MEHBIIIE,
TeM peTyJISITOPHO-aJalTUBHbIE BO3MOKHOCTHU
bosbIrre. B To ske BpeMs MeeTcs IIpsiMasi 3aBUCH-

tive capabilities were. At the same time, there
was a direct correlation between the parameters
of regulatory and adaptive capabilities, on the
one hand, and the area of the early depolariza-
tion zone in the sinoatrial region of the right
atrium, on the other.

The functional test for cardiorespiratory
synchronism is implemented with involvement
of the vagus nerve. Parasympathetic fibers in-
nerve the sinoatrial region. Hence, the length of
paroxysmal atrial fibrillation, and regulatory and
adaptive capabilities of the body directly depend
on amplified parasympathetic influence on the
sinoatrial region.

MOCTh MEKJIy MapaMeTpaMu PeryJasiTOpHO-aiar-
TUBHBIX BO3MOSKHOCTEN U TJIOIIAIBI0 30HBI PaH-
Hel JeroJIIpu3aIiii B CHHOATPHUAJIBHOM 00J/1acTH
MPaBOro MpeICcepIus.

B peanmmsanum (yHKIMOHAJIBHON MPOOHI
CepJIeYHO-IbIXaTeJIbHOTO CHHXPOHU3Ma MPUHU-
MaeT y4dacTtue OJryskaamomnii HepB. [Tapacumma-
THUYEeCKUEe BOJIOKHA MHHEPBUPYIOT CHHOATPHUAh-
HyI0 o6sacTh. TakuM 00pas3oM, AJUTETHHOCTH
MMapOKCU3MATbHON (QUOPUIIIISAINY IIPeCePauid
U PperyadaTopHO-aJalITUBHbIE BO3MOKHOCTHU
opraHraMa HampsIMyl 3aBUCSAT OT YCHUJIEHUS
MapacUMIIaTUYeCKOr0 BJIMSIHUSI Ha CUHOATPHU-
aJIbHYI0 00J1aCTh.
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