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The article presents modern methods of anesthetic aids used in the case of such interventional and surgical interven-
tions as implantation of a pacemaker, cardiac resynchronization therapy, cardioverter defibrillator and catheter ablation. 
The advantages, disadvantages and problematic issues of anesthesia are discussed depending on the type of intervention 
and the patient’s condition. Based on the analyzed data, it is concluded that anesthesia during interventions in patients with 
arrhythmological profile is a global practice and emphasizes the positive impact of anesthesia methods on the quality and 
safety of procedures performed.
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In recent decades, there has been a marked increase 
in the number of procedures performed on the cardiac 
conduction system. Contemporary interventional cathe-
ter-based technologies, employing radiofrequency current, 
cryoablation, electroporation, and methods of electrocar-
diotherapy - including implantation of permanent pace-
makers (PPM), implantable cardioverter-defibrillators 
(ICD), and devices for cardiac resynchronisation therapy 
(CRT) - have assumed a leading role in the management 
of various cardiac arrhythmias and conduction disorders, 
congestive heart failure, as well as in the primary and sec-
ondary prevention of sudden cardiac death (SCD) [1].

The implantation of cardiac rhythm management de-
vices, catheter ablation (CA), and electrical cardioversion 
constitute interventions that require anaesthetic support. 
The principal objectives of anaesthetic management in the 
electrophysiology laboratory are the suppression of con-
scious perception, autonomic and nociceptive blockade, 
muscle relaxation, and the monitoring and, if necessary, 
substitution of vital functions.

At present, there are no clearly defined recommenda-
tions regarding the methods of pharmacological sedation, 
the agents of choice, or their dosing regimens tailored to 
the specific procedural requirements of particular arrhyth-
mias. This article provides a comparative analysis of the 
published literature on the efficacy and safety of various 
anaesthetic strategies in the setting of arrhythmias, includ-
ing general, regional, and infiltration anaesthesia, supple-
mented by pharmacological sedation or total intravenous 
anaesthesia [1, 2].

In light of the above, the objective of this study was 
to analyse the problem of anaesthetic management in pa-
tients with arrhythmias and conduction disorders undergo-
ing interventional and surgical procedures.

DEFINITION AND CLASSIFICATION  
OF ANAESTHETIC METHODS

Most interventions involving the cardiac conduction 
system (implantation of an antiarrhythmic device, intrac-
ardiac electrophysiological study, electrical cardioversion, 
and catheter ablation [CA]) may be accompanied by gen-
eral discomfort and painful sensations, while patient im-
mobility is required to enhance the safety and quality of 
the procedure (particularly when using three-dimensional 
mapping and navigation systems). In global medical prac-
tice, various anaesthetic approaches are employed: local 
(infiltration, regional block), general (inhalational and 
non-inhalational anaesthesia, with respiratory support or 
complete substitution of external respiration), as well as 
combined and multimodal techniques [3].

Sedation, although a component of general anaesthe-
sia, has in contemporary practice become widely applied 
as a stand-alone method during a variety of therapeutic and 
diagnostic procedures - both invasive and non-invasive - 
where it is necessary to ensure the patient’s psychological 
comfort, alleviate agitation, maintain a required position, 
or in the context of intensive care [4].

Sedation (from the Latin sedatio - “calming”; also 
referred to as pharmacological sleep or medically induced 
coma) is defined as an artificially induced state achieved 
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by the administration of sedative agents, characterised 
by a controlled reduction or absence of consciousness, 
with preserved protective reflexes, adequate spontaneous 
breathing, and responsiveness to external physical stim-
uli [5]. Other authors define sedation more broadly as a 
combination of pharmacological and non-pharmacological 
measures aimed at ensuring the patient’s physical and psy-
chological comfort during medical procedures [6].

Pharmacological sedation (PS) attenuates the endo-
crine-metabolic stress response, improves the balance be-
tween oxygen delivery and consumption, and thereby con-
tributes to a reduced incidence of intra- and postoperative 
complications [7].

Depending on the depth of wakefulness (conscious-
ness), the following levels of PS are distinguished:
1.	 Minimal (anxiolysis) or mild (superficial) sedation: the 
patient remains awake and in verbal contact with the phy-
sician, though perception, cognitive function, and coordi-
nation may be impaired.
2.	 Moderate sedation: characterised by depression of con-
sciousness. The patient responds to verbal commands or 
light tactile stimulation and is capable of cooperation. Air-
way support is not required, spontaneous ventilation re-
mains adequate, and cardiovascular function is preserved.
3.	 Deep sedation: verbal contact with the patient is lost; the 
patient is asleep but responds to strong (painful) stimuli. 
Airway support may be required, with possible impairment 
of spontaneous ventilation and cardiovascular function.
4.	 General anaesthesia (GA): consciousness is completely 
suppressed for the duration of the intervention using in-
travenous hypnotics or inhalational anaesthetics. External 
respiration is maintained by mechanical ventilation [8].

Approaches to anaesthetic management in the elec-
trophysiology laboratory may therefore vary - from anxi-
olysis to general anaesthesia with full substitution of respi-
ratory function - depending on the type of arrhythmia and 
the nature of the intervention.

ANAESTHETIC MANAGEMENT DURING 
PACEMAKER IMPLANTATION

The initial stages of implanting electronic devices 
for electrotherapy required thoracotomy; however, since 
the late 1980s this procedure has become minimally inva-
sive and is now performed without general anaesthesia [9]. 
In routine practice it is carried out under local infiltration 
anaesthesia. In recent years, there has been increasing ap-
plication of serratus anterior plane block (SAPB), block-
ade of the intercostobrachial and intercostal nerves from 
the third to the sixth, as well as of the long thoracic nerve 
(PECS II block), performed under ultrasound guidance in 
the setting of mild or moderate pharmacological sedation 
(PS) [10, 12].

Authors have reported the feasibility and effective-
ness of SAPB in providing anaesthesia/analgesia during 
subcutaneous ICD implantation, enabling a reduction in 
the requirement for sedation and a shorter procedural dura-
tion. Results from a single-centre study demonstrated that 
local anaesthesia with sedation is a safe and feasible op-
tion for cardiac rhythm management device implantation, 
including complex procedures such as ICD and cardiac 
resynchronisation therapy defibrillator (CRT-D) implanta-

tion [13]. At the same time, this approach cannot be relied 
upon as a stand-alone method owing to the technical fea-
tures of regional blockade and pharmacological sedation 
or GA cannot be excluded. In our view, SAPB at present 
can be considered an adjunctive component within a multi-
modal anaesthetic strategy.

For PS, the benzodiazepine sedative midazolam is 
most commonly used at a dose of 2-4 mg, or 1-2 mg in pa-
tients aged over 75 years and weighing less than 70 kg, in 
combination with an opioid analgesic - fentanyl (50-100 μg), 
nalbuphine (0.27 ± 0.05 mg/kg), or other opioid agents. The 
advantages of midazolam over other benzodiazepines had 
already been recognised in the 1980s: rapid onset of action, 
short duration after bolus administration, and the ability to 
induce anterograde amnesia. These properties provide broad 
opportunities for use in invasive interventions, eliminating 
procedure-related discomfort, while the rapid elimination of 
midazolam ensures adequate spontaneous respiration [14, 
15]. The report by D. J. Fox and colleagues confirmed the 
safety and efficacy of this sedation method in the implanta-
tion of more than 500 ICD and CRT devices [16].

In current practice, alongside midazolam, 1% propo-
fol solution is increasingly used during cardiac rhythm 
management device implantation [17]. Continuous intra-
venous administration of propofol provides rapid recovery, 
reduced postoperative nausea and vomiting, and shorter 
post-anaesthesia recovery times [18]. However, T. Trou-
vé-Buisson and colleagues, in a study involving 269 pa-
tients undergoing cardiac electronic device implantation 
and lead extraction under propofol, reported respiratory 
complications in 19% of cases, including hypoxia (86%), 
apnoea (30%), and aspiration (2%) [19].

In a retrospective analysis of 197 ICD or CRT im-
plantations using propofol and midazolam, K. Pandya 
and colleagues found that these agents, administered for 
moderate sedation, induced hypotension in 25% of ICD 
patients and in 56% of CRT patients, with correction of 
arterial blood pressure using inotropes required in 10% 
of ICD procedures and in 24% of CRT procedures [20].

ANAESTHETIC MANAGEMENT DURING 
CARDIAC RESYNCHRONISATION THERAPY 

DEVICE IMPLANTATION

Among the most vulnerable patients in the electro-
physiology laboratory are candidates for CRT. These pa-
tients typically present with advanced heart failure, severe 
impairment of left ventricular systolic function, and me-
chanical dyssynchrony resulting from bundle branch block 
with a QRS duration exceeding 130-150 ms. All these fac-
tors, together with the longer procedural time required for 
positioning the left ventricular lead into the target vein of 
the coronary sinus, substantially increase the risk of intra-
operative complications.

Initially, during CRT implantation, the left ventric-
ular lead was fixed epicardially to the lateral wall of the 
left ventricle, which necessitated thoracotomy under GA. 
Today, however, epicardial leads are in most cases success-
fully placed through the venous system of the heart without 
thoracotomy and without GA [21].

Many investigators have demonstrated that per-
forming the procedure under local anaesthesia is safer and 
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does not adversely affect the procedural outcome. Thus, 
in a retrospective analysis of 341 CRT implantations per-
formed under GA, hypotension occurred in 43% of cases, 
compared with only 4% of cases when local anaesthesia 
combined with mild or moderate PS was used. Inotropic 
support was required to correct hypotension in one-quarter 
of patients [22]. Another study yielded similar results: hy-
potension occurred more frequently in patients undergoing 
GA (26% versus 4%), who also more frequently required 
inotropic agents and anticholinergics [23].

Deep sedation may be necessary during CRT implan-
tation in restless or agitated patients, in those who contin-
ue to experience pain despite local anaesthesia, or in cases 
where patients cannot tolerate prolonged supine position-
ing due to comorbidities. In such situations, midazolam or 
fentanyl may be administered to alleviate symptoms and 
improve patient comfort. Importantly, no significant dif-
ferences in the length of hospital stay were observed with 
respect to the anaesthetic technique used [24].

ANAESTHETIC MANAGEMENT DURING  
SUBCUTANEOUS CARDIOVERTER- 
DEFIBRILLATOR IMPLANTATION

In the 1970s, Mieczysław Mirowski and colleagues 
developed the first implantable defibrillator which, despite 
numerous design limitations, successfully fulfilled its in-
tended function in 97% of cases. In 1980, the first human 
implantation of an ICD was performed [25].

Anaesthetic management for ICD implantation is 
generally similar to that for pacemaker or CRT device im-
plantation. When intraoperative ICD testing is required, 
deep sedation with propofol combined with fentanyl is 
typically used [16, 26].

Implantation of a subcutaneous ICD (S-ICD) re-
quires different anaesthetic management, as the device is 
positioned subcutaneously along the left anterior axillary 
line. Placement of the shock electrode involves creating a 
subcutaneous tunnel parallel to the left sternal border. Ex-
tensive tunnelling and defibrillator testing with determina-
tion of the shock threshold necessitate either a deep level 
of sedation or GA [27]. However, anaesthetic management 
has received limited attention in the published results of 
two large clinical trials [28]. According to some authors, 
patients undergoing the procedure under moderate or deep 
PS experienced pain and discomfort during tunnelling and 
ICD testing, which required deepening of anaesthesia but 
without the use of muscle relaxants or mechanical ventila-
tion. To relieve postoperative pain, local anaesthetics were 
infiltrated subcutaneously at the end of the procedure [29].

The standard approach to S-ICD implantation often 
requires GA or deep sedation under the supervision of an 
anaesthesiologist. More recently, serratus anterior plane 
block under ultrasound guidance, in combination with 
parasternal blockade, has been employed to provide anaes-
thesia/analgesia and reduce the need for sedation during 
S-ICD implantation [10-13].

Thus, most procedures for the implantation of elec-
tronic antiarrhythmic devices can today be performed un-
der local anaesthesia with varying levels of PS, without the 
need for GA with muscle relaxation and mechanical ven-
tilation. In certain patients (particularly undergoing CRT 

or ICD implantation), administration of 1% propofol as 
part of anaesthetic management may lead to intraoperative 
hypotension and/or depression of spontaneous respiration. 
Such cases necessitate continuous, careful monitoring of 
the patient’s condition by the attending anaesthesiologist 
and represent an additional psychological burden for the 
medical staff.

ANAESTHETIC MANAGEMENT DURING 
CATHETER ABLATION OF ARRHYTHMIAS

Anaesthesia for catheter ablation of atrial  
fibrillation
over time, catheter ablation (CA) of atrial fibrilla-

tion (AF) has evolved from an experimental procedure 
into a first-line therapy, as evidenced by numerous pub-
lications [30]. During CA, electrical isolation of the pul-
monary veins from the left atrium is achieved using either 
radiofrequency current or cryothermal energy [31]. Since 
AF ablation is associated with painful sensations and re-
quires the patient to remain supine and immobile for an 
extended period, it is considered appropriate to perform 
this procedure under GA with mechanical ventilation 
(MV) or under total intravenous anaesthesia (TIVA) with 
spontaneous respiration. An ideal anaesthetic technique 
that fully satisfies both operator and patient has yet to be 
established.

Several publications, based on large clinical data-
sets, have shown that GA with MV is associated with 
higher procedural success rates and shorter procedural du-
ration compared with moderate sedation using midazolam 
(Dormicum) and fentanyl (88% versus 69%, p<0.001; and 
2.4±1.4 versus 3.6±1.1 hours, p<0.001) [32]. The authors 
suggested that the absence of muscular contractions and 
controlled ventilation during GA + MV facilitated more 
stable positioning of the ablation catheter during energy 
delivery. With respect to complication rates, these were 
low and comparable between AF ablation performed un-
der GA with MV and that performed under moderate or 
deep pharmacological sedation (PS) in combination with 
opioids.

Other investigators have likewise reported that AF 
ablation under GA + MV demonstrated better tolerability, 
more positive patient perception of the procedure, higher 
therapeutic efficacy, and improved quality of life com-
pared with moderate or deep sedation with spontaneous 
respiration [31]. Another small randomised study indicat-
ed that patients undergoing AF ablation under intravenous 
anaesthesia with spontaneous respiration had higher arte-
rial PaCO₂ levels on blood gas analysis, whereas compli-
cation and recurrence rates did not differ compared with 
GA + MV [34].

A meta-analysis and systematic review of studies 
comparing AF ablation outcomes under GA + MV ver-
sus intravenous anaesthesia with spontaneous respiration 
concluded that CA performed with GA + MV yielded su-
perior procedural results. However, no significant differ-
ences were observed between the two groups in terms of 
procedural duration or fluoroscopy time [35].

Nevertheless, alongside its advantages, GA also has 
drawbacks. Potential limitations of GA during AF abla-
tion include the absence of intraoperative patient feed-
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back, the need for inotropic support in certain patients, 
an increased risk of phrenic nerve injury, and higher costs 
[36]. An interesting study conducted by J. S. Goode Jr. 
and colleagues (2006) compared methods of ventilatory 
support between controlled MV and high-frequency jet 
ventilation (HFJV), demonstrating that HFJV provided 
greater stability of the posterior left atrial wall, thereby 
facilitating catheter ablation [37].

Among pharmacological agents used during AF abla-
tion, propofol and the combination of midazolam with fen-
tanyl are most frequently employed. The most commonly 
administered opioids are remifentanil and fentanyl [35].

The principal drawbacks of propofol include respi-
ratory depression and hypotension, difficulty in maintain-
ing optimal catheter stability due to disturbances in spon-
taneous respiration, longer procedural and fluoroscopy 
times, and a higher incidence of arrhythmia recurrence. In 
2011, H. Kottkamp and colleagues conducted a prospec-
tive observational study of 650 patients who underwent 
AF ablation under deep sedation with midazolam and fen-
tanyl followed by propofol infusion. In this cohort, severe 
hypotension occurred in 2.3% of patients, 15% required 
vasopressors, 1.5% developed severe hypoxia, and 1.2% 
required mechanical ventilation with positive end-expira-
tory pressure [38].

Q. Liu and colleagues (2011) reported a dose-depen-
dent relationship between propofol and arrhythmia induc-
ibility. Their study documented cases of supraventricular 
tachycardia transforming into ventricular tachycardia, as 
well as suppression of the electrophysiological properties 
of the cardiac conduction system under the influence of 
propofol. Furthermore, clinically relevant doses of propo-
fol were shown to suppress potassium, sodium, and cal-
cium channels in cardiomyocytes and to shorten action 
potential duration. The authors concluded that propofol ex-
erts a cumulative negative effect on the cardiac conduction 
system [39].

Improved respiratory homeostasis and favourable 
long-term procedural outcomes have been associated with 
the use of non-invasive ventilation (NIV) during deep se-
dation with propofol in high-risk patients, such as those 
with obstructive sleep apnoea, elevated body mass index, 
or prolonged procedural duration [40]. The methods of re-
spiratory support in the anaesthetic management of such 
interventions warrant a separate review due to their com-
plexity and specific requirements.

A relatively new sedative agent, dexmedetomidine 
(an α₂-adrenoceptor agonist with a short half-life), is char-
acterised by dose-dependent sedative effects, mild analge-
sia, and less pronounced respiratory depression compared 
with propofol [41]. In a 2014 study, J. S. Cho and col-
leagues concluded that dexmedetomidine combined with 
remifentanil, compared with midazolam plus remifentanil, 
provided deeper sedation, less respiratory depression, su-
perior analgesia, and greater operator satisfaction during 
AF ablation - even at lower therapeutic doses of remifent-
anil [42]. However, the potential adverse effects of dexme-
detomidine include bradycardia, conduction disturbances, 
and hypotension.

Taken together, these studies indicate that the optimal 
anaesthetic approach for AF ablation remains unresolved. 

In most investigations, the choice has been between GA 
with mechanical ventilation, TIVA, or superficial to mod-
erate pharmacological sedation of varying depth with spon-
taneous respiration, sometimes combined with non-inva-
sive ventilatory support.

GA with mechanical ventilation necessitates trache-
al intubation, use of advanced equipment for continuous 
monitoring of vital parameters, and administration of mus-
cle relaxants. By contrast, TIVA with preserved sponta-
neous respiration does not necessarily require intubation 
and mechanical ventilation as obligatory components. 
However, given the duration and invasiveness of AF ab-
lation, the accumulation of sedative and analgesic agents, 
and the comorbidity of patients, this possibility cannot be 
entirely excluded. Nevertheless, patients may remain able 
to purposefully respond to verbal commands during CA. 
In all cases, the marked depression of consciousness asso-
ciated with sedative use mandates continuous monitoring 
of respiratory parameters, haemodynamics, and depth of 
sedation [7].

Recent data from a meta-analysis and systematic re-
view by N. Pang and colleagues (2022) compared GA with 
mechanical ventilation/deep sedation (DS) with TIVA or 
superficial to moderate sedation with spontaneous respira-
tion in AF ablation, analysing procedural and clinical out-
comes [43]. Notably, the authors grouped together patients 
who underwent GA with mechanical ventilation and those 
who received DS (defined in domestic practice as TIVA 
with preserved spontaneous respiration). They emphasised 
that GA with mechanical ventilation and DS achieve a 
similar depth of sedation, sufficient to maintain patient im-
mobility. The main distinctions lay in airway management 
and anaesthetic dosing; however, when airway reflexes 
were not preserved during DS, the same level of respira-
tory support was provided as under GA with mechanical 
ventilation. Therefore, these patients were included within 
a single analytical group.

It is important to note that this meta-analysis was 
conducted in accordance with the Cochrane standards of 
evidence-based medicine: heterogeneity between studies 
was assessed using the I² statistic and Cochran’s Q test; 
sensitivity analyses, including meta-regression, were per-
formed in cases of high heterogeneity; and publication bias 
was evaluated using funnel plots and Egger’s test. These 
methodological considerations warrant a more detailed re-
view of the findings. 

In this study, the authors analysed trials including 
2,418 patients conducted across centres in China, the Unit-
ed Kingdom, and other countries. The mean age of partic-
ipants, predominantly male (70.5%), was 61.2 years. In all 
studies, radiofrequency energy was used to achieve pul-
monary vein isolation, with additional ablation performed 
where necessary.

The meta-analysis demonstrated that GA with MV or 
DS was associated with a lower recurrence rate following 
AF ablation (p = 0.03) compared with superficial or mod-
erate sedation with spontaneous respiration.

The study also examined costs and complications ac-
cording to anaesthetic modality. No significant differences 
were found between the two groups in procedural duration 
(p = 0.35) or fluoroscopy time (p = 0.60), whereas ablation 
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time was shorter in the GA + MV/DS group (p = 0.008). 
The overall complication rate and the incidence of serious 
adverse events were not statistically different between the 
two groups (p = 0.07 and p = 0.94, respectively).

On the basis of their findings, the authors concluded 
that GA + MV/DS may reduce the risk of AF recurrence af-
ter ablation without increasing complication rates, and may 
shorten ablation time, although no statistical differences 
were observed in other procedural parameters compared 
with light/moderate sedation with spontaneous respiration. 
Summarising the findings of the reviewed studies, the au-
thors emphasised the significant role of anaesthesiologists 
in electrophysiology laboratory procedures [44].

Similar conclusions are supported by the results of a 
survey of 479 anaesthesiologists and cardiologists on the 
topic of anaesthetic support for minimally invasive cardiac 
procedures. In this survey, 92% of respondents indicated 
that the involvement of anaesthesiologists increases patient 
satisfaction with the procedure. However, integration of 
anaesthesiologists into cardiology practice remains slow: 
only 66% of respondents reported increased participation 
of anaesthesiologists in minimally invasive procedures 
[45].

In our view, GA and DS with mechanical ventilation 
or non-invasive ventilatory support are the preferred an-
aesthetic strategies during AF ablation, particularly in cas-
es where prolonged procedures are anticipated in elderly 
and/or comorbid patients. The involvement of anaesthesi-
ologists in minimally invasive cardiac procedures enhanc-
es safety and improves the quality of care.

More recently, inhalational anaesthesia (inhalational 
sedation) has been increasingly applied during radiofre-
quency AF ablation. The principal advantage of inhala-
tional anaesthesia is its reliable hypnotic effect, provided 
by effective and safe halogenated anaesthetics such as iso-
flurane and sevoflurane. Inhalational anaesthesia may be 
administered either via a laryngeal mask or tracheal intu-
bation [44]. Its advantages include controllability (stable 
concentrations without haemodynamic instability, and the 
ability to increase, reduce, or discontinue gas administra-
tion within seconds), the low toxicity of isoflurane (not 
metabolised in the body and excreted via the lungs), and 
rapid recovery. The principal drawback of inhalational an-
aesthesia is the high cost of technical maintenance and its 
insufficient analgesic effect, often requiring the administra-
tion of supplementary agents.

Anaesthetic management during catheter abla-
tion of supraventricular tachycardia
the primary objective of sedation during electrophys-

iological study (EPS) and ablation for supraventricular 
tachycardia (SVT) is to achieve an appropriate balance 
between patient comfort and a level of sedation that still 
permits arrhythmia induction. CA for SVT is generally 
performed under TIVA with mild to moderate sedation, us-
ing benzodiazepines and opioids while maintaining spon-
taneous respiration. In particular clinical situations - such 
as in agitated patients, those who continue to report pain 
despite local anaesthesia, patients unable to tolerate pro-
longed supine positioning, or those with significant comor-
bidities - the procedure may be carried out under GA with 
MV or DS.

It should be noted that any degree of sedation re-
duces arrhythmia inducibility. Unlike propofol and dex-
medetomidine, benzodiazepines combined with opioids 
exert less influence on the electrophysiological properties 
of the conduction system, including those of the acces-
sory pathway [44-46]. Dexmedetomidine suppresses the 
automaticity of the sinoatrial node and has a negative dro-
motropic effect on AV conduction. These actions account 
for the reduced inducibility of SVT during EPS and CA 
[47]. For this reason, the use of dexmedetomidine in this 
patient category within the electrophysiology laboratory 
is not recommended. 

Anaesthetic management during catheter abla-
tion of ventricular arrhythmias
when selecting sedation strategies for CA of ven-

tricular arrhythmias (VA), several factors must be consid-
ered, including patient age, comorbidities, access approach 
(endocardial and/or epicardial ablation), risk of airway 
obstruction, and patient preference. GA or DS provides 
patient comfort, facilitates epicardial access, and creates 
optimal conditions for catheter manipulation during map-
ping and ablation, particularly in prolonged procedures. 
However, the main drawback of GA/DS is the potential 
suppression of VA. The elimination of psychological stress 
and the associated changes in autonomic tone under GA/
DS may reduce the spontaneous manifestation of catechol-
amine-dependent VA and the inducibility of re-entrant VT. 
Inhalational anaesthetics (sevoflurane, isoflurane) prolong 
action potential duration and ventricular refractoriness, 
while dexmedetomidine decreases sympathetic tone [44]. 
For these reasons, the use of such agents during CA should 
be avoided [48].

As noted previously, patients receiving dexmedeto-
midine demonstrated a significant reduction in the overall 
frequency of ventricular arrhythmias (OR 0.35, 95% CI 
0.16-0.76) and a marked reduction in VT risk compared 
with controls (OR 0.25, 95% CI 0.08-0.80, I² = 20%) [49].

Moreover, most anaesthetic agents used for sedation 
and analgesia reduce myocardial contractility and blood 
pressure, with the risk of worsening haemodynamic in-
stability during VT, sometimes necessitating vasopressor 
support. Notably, the use of agents such as propofol in VA 
patients with severe left ventricular dysfunction may cause 
profound hypotension during CA. The use of such anaes-
thetics must therefore be strictly justified. Nevertheless, 
the effects of propofol on the electrophysiological proper-
ties of the heart are complex, and in some cases suppres-
sion of VA may be beneficial - for example, in terminating 
ventricular tachycardia or suppressing ventricular electri-
cal storm [50].

Another disadvantage of GA/DS with muscle re-
laxants is the increased risk of phrenic nerve injury, since 
pharmacological muscle relaxation hampers identification 
of the phrenic nerve during epicardial ablation [51].

No definitive consensus has been reached regarding 
the optimal sedation strategy during CA in patients with 
idiopathic VA (premature ventricular contractions and/or 
ventricular tachycardia). In many centres, CA in this setting 
is performed under mild sedation with benzodiazepines. In 
some patients with idiopathic VT, however, administration 
of these agents negatively affects arrhythmia inducibility. 
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For this reason, in our practice we endeavour to avoid their 
use and resort to mild or moderate sedation only in selected 
clinical situations [52]. 

CONCLUSION

Thus, during pacemaker implantation and CA for 
AF, supraventricular arrhythmias, and ventricular ar-
rhythmias, the following principles should be observed: 
the involvement of anaesthesiologists in minimally inva-
sive cardiac procedures enhances the quality and safety 
of care. Patients undergoing arrhythmia-related interven-
tions require thorough preoperative assessment to deter-
mine the optimal sedation and analgesia strategy, with an 
anaesthetic plan tailored to the individual. Comorbidities 
(such as morbid obesity, chronic respiratory disease), 
chronic use of psychoactive drugs and/or opioid anal-
gesics for pain management, and similar factors should 
be decisive in favour of GA with mechanical ventilation 
(GA + MV).

It is prudent to avoid GA and deeper levels of se-
dation in patients undergoing pacemaker implantation 
(with the exception of subcutaneous implantable car-
dioverter-defibrillators [S-ICDs]); adequate local or re-

gional anaesthesia is critical for patient comfort. CA for 
supraventricular arrhythmias or idiopathic ventricular 
tachycardia, particularly when the arrhythmia is suspect-
ed to be catecholamine-sensitive or was non-inducible 
during a prior procedure, should likewise be performed 
with minimal anaesthesia.

In the absence of formal indications for GA + MV, 
moderate or deep sedation (e.g. propofol infusion, mid-
azolam, fentanyl) combined with non-invasive ventila-
tory support and intensive monitoring of vital functions 
may be used in haemodynamically stable patients with 
various arrhythmias when a prolonged procedure or 
more invasive approaches (such as epicardial access) are 
anticipated. GA + MV or DS with ventilatory support 
remain the preferred anaesthetic strategies during CA for 
AF and epicardial ablation of ventricular arrhythmias, 
particularly when lengthy procedures are expected in el-
derly and/or comorbid patients.

It should also be noted that, according to recent 
studies, anaesthetic choice is determined primarily by 
patient characteristics and institutional factors, without 
significant impact on long-term outcomes such as AF re-
currence or complication rates. 
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