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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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2. Size of the article, including index and resume in English, Russian and Georgian languages must
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3. Submitted material must include a coverage of a topical subject, research methods, results,
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articles. Tables and graphs must be headed.
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each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

The perfect strategy for anesthesia in patients during the
correction of rhythm disorders should provide comfort for
patients, adequate ventilation, minimal physical activity of
the patient and stability of the catheter position. The meta-
analysis of electrophysiological interventions in patients with
atrial fibrillation demonstrates that the most commonly taken
medications are hypnotics (propofol and midazolam) and
analgesics (remifentanil and fentanyl). A distinctive feature of
these treatments is their minimal impact on electrophysiological
indicators and cardiac conduction, as well as ability to induce
arrhythmia and reduce negative impact on mapping and
ablation. According to systematic reviews, the number of
surgical interventions performed under general anesthesia
and deep sedation during treatment of complex arrhythmias is
increasing. It suggests a risk of developing anesthesia-related
complications. The specific of surgical interventions in patients
with complex cardiac arrhythmias, heterogeneity and variability
of traumatic and reflexogenic effect, as well as individual
pain threshold require objective evaluation of anesthesia
depth and level of analgosedation in the perioperative period.
This tendency necessitates the development of multimodal
monitoring approaches, providing observation of analgesia and
nocicetsia balance. Methods based on the analysis evolving
in response to nociceptive stimulation of automatic nervous
system activity, including heart rate variability (HRV), and
methods based on evaluating electroencephalogram (EEG)
and electromyogram (EMG) patterns are used for objective
assessment of periprocedural analgesia.

Key words. Propofol, fentanyl,
electromyogram.

electroencephalogram,

Introduction.

Objective assessment of the analgesia and nociception level
enables to maintain the optimal analgosedation, ensures the
safety of anesthesia, prevents complications of perioperative
period and improves patient satisfaction and the quality of care
[1-7].

The purpose of the study: Analysis of opportunities and
limitations of analgesia and nociception intra-operative
monitoring using ANI-Monitor V1 and CONOX devices in
patients with complex cardiac arrhythmias.

Materials and Methods.

A prospective observational study was conducted at North-
Western State Medical University named after I.I. Mechnikov
between April and June 2022. The study was non-invasive and
observational in nature as a part of approbation of the medical
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devices ANI-Monitor V1 (Mdoloris Medical Systems, Lille,
France) and CONOX (Fresenius Kabi AG, Germany) [1-5].
The study included 113 patients with ASA class III. All patients
were monitored using a four-lead surface electrocardiogram
and intracardiac electrograms (CARTO® 3, Biosense Webster,
Johnson & Johnson MedTech, USA), respiratory rate (RR),
SpO2 and non-invasive arterial pressure (NIAP), (GE B 30,
General Electric Company, USA).

ANI index was recorded in all patients, while qCON and
gNOX indices were recorded in 40 patients. The analgosedation
level ranged from superficial to deep (RASS 0 to -3) and was
achieved through intravenous fractionally bolus administration
of fentanyl and propofol [6]. Fentanyl dosing was provided on
ANI index (with a decrease of the index <50), with monitoring
gNOX index in 40 patients. Patient satisfaction with anesthesia
care (PSAC) was assessed by the end of surgical intervention.
Exclusion criteria were emergency surgery, age under 18 or
over 70 years, preoperative chronic pain or disorders of the
automatic nervous system, obesity defined by the body mass
index (BMI) 30 kg/m? and above and Charlson Comorbidity
Index (CCI) over 3 points.

Results and Discussion.

The study groups were comparable in age, sex, body mass
index (BMI), Charlson Comorbidity index (CCI), and ASA
classification. The main group, comprising 37 patients before
surgery, presented the following cardiac arrhythmias: sinus
rhythm with ventricular extrasystole (VE) in 4 (10.8%) patients,
atrial fibrillation (AF) in 29 (78.4%) patients, and atrial flutter
(AFL) in 4 (10.8%) patients. The control group consisted of
76 (100%) patients with sinus rhythm. Fentanyl administration
was monitored by Analgesia Nociception Index (ANI). The data
analysis showed that the dose of fentanyl in the control group
was lower than in the main group (0.86+0,39 and 1.16+0,38
respectively, p<0,001). In the course of the analysis were
identified statistically significant differences between the main
and control groups during fentanyl administration and ablation
ANI I and ANI M (p<0.05), excluding further analysis of the
main group. Statistical analysis demonstrated a significant
moderate negative correlation between the pain intensity based
on the Numeric Pain Rating Scale (NRS) and ANI I levels
during ablation in the control group, with the ANI I level of
52.2'in 16 (21%) patients (r=-0.64; AUC=0.88; 95% CI: 0.791—
0.965; p<0.001). In the control group the analysis determined a
statistically significant positive correlation between the RASS
(Richmond Agitation-Sedation Scale) score and the propofol
dosing (r=0.78; p<0.001). The compared groups with parallel
nociception monitoring using ANI and CONOX devices in
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Figure 1. Correlation between pain intensity measured by NRS and ANI I levels (n=16) at ablation stage in the control group and ROC curve of
ANI i index at the ablation stage in the control group.
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ANI during the ablation stage in the control group (n=25)
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Figure 2. The correlation between the indices gNOX, qCON and ANI during the ablation stage in the control group (n=25).
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40 patients were matched. The control group consisted of
25(100%) patients with sinus rhythm. Data analysis showed
that the fentanyl dose in the control group was lower than
in the main group (0.83 + 0.37 and 1.15 + 0.30 respectively,
p=0.0029). During the ablation in the control group, statistical
analysis determined a significant moderate positive correlation
between the qNOX index and ANI I (r=0.5; p=0.0108) and ANI
M (r=0.51; p=0.0085), as well as between the qCON index
and ANI M (r=0.47; p=0.0167). A significant strong positive
correlation was revealed between the propofol dose and RASS
in the control group (r=0.78; p<0.0001).

Conclusion.

Nociception monitoring using ANI V1 and CONOX devices
allowed reducing the fentanyl dose in patients with sinus
rhythm and/or intraoperatively induced arrhythmia (p <0.001)
during conscious sedation. During the regional anesthesia at the
CTB stage, pain syndrome with a NRS > 4 was recorded in 10
(13.1%) patients at the ANI I cutoff value 50.5 with an AUC
0.864 (95% CI: 0.769-0.959; p<0.001), whereas at the ablation
stage during the analgosedation, the same pain syndrome was
revealed in 16 (21%) patients at the ANI I cutoff value of 52.5
with an AUC 0.878 (95% CI: 0.791-0.965; P<0.001). During
the ablation stage, a significant moderate correlation was found
between fentanyl doses (r = 0.55; p = 0.0046) and propofol
doses (r=0.4; p=0.045) and the dynamics of the ANI M index,
as well as between the following indices: qNOX and ANI I (r =
0.5; p=0.001), gNOX and ANI M (r = 0.51; p = 0.0085), and
qCON and ANI M (r = 0.47; p = 0.016). A relevant positive
connection was found between the overall satisfaction scores
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with anesthesia care and the propofol dose administered during
anesthesia in the control group R = 0.78 (p <0.001).
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