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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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, electroencephalogram, 
electromyogram.
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 

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 
qNOX 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 
qNOX 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/m² 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, р<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 (р<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; р<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; р<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 і index at the ablation stage in the control group.

Figure 2. The correlation between the indices qNOX, qCON and ANI during the ablation stage in the control group (n=25).
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with anesthesia care and the propofol dose administered during 
anesthesia in the control group R = 0.78 (р <0.001).
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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, 
р=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; р=0.0108) and ANI 
M (r=0.51; p=0.0085), as well as between the qCON index 
and ANI M (r=0.47; р=0.0167). A significant strong positive 
correlation was revealed between the propofol dose and RASS 
in the control group (r=0.78; р<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 (р <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; р<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), qNOX 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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