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In 2020, our department has performed 739 operations on nonpregnant patients. Additionally, 545 highly successful
nonfluoroscopic catheter ablation of cardiac arrhythmias were routinely performed using a three-dimensional navigation
system, including 47 patients with idiopathic ventricular tachycardia (VT) from the right ventricular outflow tract (RVOT).

A 38-year-old female patient with a structurally normal heart was admitted to our hospital in 10-11 weeks of her third
pregnancy because she sustained recurrent 166 regular heartbeats per minute, wide QRS-complex tachycardia with left bundle
branch morphology, and frequent premature ventricular contractions on Holter monitoring with complaints of presyncope
and dyspnea. Standard antiarrhythmic drugs failed to control tachycardia. This case report presents our initial successful
experience of the rescue zero-fluoroscopy catheter ablation of sustained poorly tolerated idiopathic RVOT tachycardia in
a pregnant patient. Our result suggests that this technique may be considered in the few rare cases in which drug-resistant,
sustained frequent VT is accompanied by hemodynamic compromise with fluoroscopy contraindication.

AIM: Diagnostic algorithm of idiopathic sustained drug-resistant, poorly tolerated VT and the possibility of radiofrequency
catheter ablation in the most vulnerable first trimester of pregnancy without fluoroscopy were presented in our case report.
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HayuHas craTbs

KatetepHas abnauuma ycroitumBou mamonaTtuuecKom
YKeNYAO0YKOBOM TaXMKApAUMU U3 BbIXOAHOrO TPaKTa
NPaBoro Xenyaouka y 6epeMeHHOM XKeHLMHDI

6e3 Ucnosib30BaHMA PEHTreHOCKONUU

10.0. F'osoposa', E.C. Mepiumna?, N.A. Tiokos®, A.B. AnexHosuy', A.H. Nnwwyk!, I.A. FpoMsiko '

! 3-/1 LleHTpanbHbIit BOBHHBIMA KIMHUYECKUA rocnuTank uM. A.A. Buiunesckoro MO PO, MockoBeKas obnacts, KpacHoropck, Poccus;

2 TopopcKas KMHMyeckas bonbHuua Ne 1 um. H.W. Muporosa 113 ropoaa Mockeel, Mockea, Poccus:;

3 Bonoropckas O6nactHas Knunnueckas bonbHuua, Bonoraa, Poceus;

4 MeaMUMHCKII MHCTUTYT HerpepbIBHOro 06pa3oBaHms, MOCKOBCKMIA rocyAapCTBeHHbI YHUBEPCUTET NULLEBLIX NPOM3BOACTB, Mockea, Poccua

Llen. TpepcTtaBneH cnydad [OMAarHOCTMYECKOrO anroputMa Yy MauMeHTKW C  MapoKCWM3ManbHOW  YCTOMYMBOM
MIMONATUIECKOMN JKENYL0YKOBOW TaxMKapaMel € reMoaNHaMUYECKUM KOMMPOMMCCOM, pedpaKTepHOii K aHTUapUTMUYECKOM
Tepanuu, 1 BO3MOXHOCTE! PafnoYacToTHoM abnsaummu (PHA) 6e3 peHTreHoCcKonuu B Hanbosnee yA3BUMOM NEpPBOM TPUMECTpe
bepeMeHHOCTH.

Mamepuaner u Memoder. B 2020 roay B HalieM 0TAeneHUM BbinonHeHo 739 onepauni y HebepeMeHHbIX NaLMeHTOB.
545 BecbMa ycnewHbix Hednoopockonuyeckux PHA  no noBogy apuTMMin npoBeAeHbl C UCMOMb30BaHWEM 3-X MepHOM
HaBUraLMOHHOMN CUCTEMBI, B WX YnCHe 47 MaLMEHTOB C MAMONATUHECKUMU XKeNyL04YKOBbIMY TaxukapamnaM (HKT) u3 BeixogHoro
oTaena npasoro xenyaouxa (BTIH).

B Hawy O6onbHuuy rocnuTanusupoBaHa 38-neTHAS xeHwmHa Ha 10-11-n Hepene TpeTbed GepeMeHHOCTM co
CTPYKTYPHO HOpManbHbIM CEpALEM W YCTOMYMBOW PELMAMBUPYIOLLEN Taxukapaven ¢ wmpokumn QRS-koMnnekcamu,
yacTbiMu K3 npu XONTEPOBCKOM MOHUTOPWMHIE, C anobaMu Ha NpecuHKone W oAbIWKy. Taxukapamsa bbina pedpakrepHa
K aHTMapuUTMM4YecKMM mpenapaTtaM. Hamu npeactaBneH Haw nepBbld, YCMELHbIA OMbIT Hednoopockonuyeckon PYA
YCTOMYMBOM MAMONATUYECKOW TaXUKApAMM C KIIMHUYeCKUMM nposenenmamu u3 BT y bepeMeHHO naumeHTKM.

Pesynbmamel. Haww cnyyaii roBopuT 0 TOM, YTO METOAMKA MOXKET ObiTb NPUMEHWMA B TeX PeAKUX CyyasX, Koraa UMeeT
MEeCTO apuTMUSA C reMOAMHAMUYECKMM KOMMPOMMCCOM, pedpaKTepHas K aHTMapUTMUYECKUM NpenapataM, U PeHTreHoCKonus
NpOTUBOMOKa3aHa.

Beieode. MNpencraBneH ciyyaii BO3MOXHOM0 AMArHOCTUHECKONO aropuTMa Yy MaLMeHTKW C NapoKCU3MasibHOMW YCTOMYMBOM
MIMONATUYECKON JKENYL0YKOBOW TaxMKapaMel ¢ reMoANHaMUYECKUM KOMMPOMMCCOM, pedpaKTepHoii K aHTUapUTMUYECKOM
Tepanuu, W BO3MOXHOCTEW PafMoyacToTHOW abnauuu 6e3 peHTreHockonuu B Haubonee ys3BMMOM MeEpBOM TPUMECTpE
bepeMeHHOCTH.

KnioueBble cnoBa: 6e30nacHoCTb; KaTeTepHas abnALmMs apuTMUK; 6epeMeHHOCTb; 3IEKTPO-aHaTOMUYECKOE KapTUPOBaHME;
HedI00POCKONMYECKOE KapTUPOBaHMe.
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INTRODUCTION

Physiological, hemodynamic, hormonal, and metabolic
changes occur during pregnancy [1-2] and may induce
maternal arrhythmia, regardless of any preexisting heart
pathology. Usually, this has a benign prognosis. However,
drug-resistant arrhythmia with hemodynamic compromise
rarely occurs and may require precise management,
considering that maternal and fetal safety should be
paramount. The radiofrequency catheter ablation (RFCA) of
arrhythmia with zero-fluoroscopy is a rescue approach in the
severe tachyarrhythmia treatment in pregnant women, when
it is without other existing alternatives [3].

CASE REPORT

Our department has performed 739 operations on
nonpregnant patients in 2020. Additionally, 545 highly
successful nonfluoroscopic catheter ablation of cardiac
arrhythmias were routinely performed using a three-
dimensional navigation system, including 47 patients
with idiopathic ventricular tachycardia (VT) from the right
ventricular outflow tract (RVOT).

A 38-year-old female patient in 10-11 weeks of her third
pregnancy was admitted to our hospital, due to sustained
recurrent 166 regular heartbeats per minute, wide QRS-
complex tachycardia with left bundle branch block (LBBB)
morphology, and frequent premature ventricular contractions
(PVCs) on Holter monitoring (Fig. 1) with complaints of

Fig. 2. MRI without gadolinium-based contrast: regional RV
akinesia, dyskinesia, or dyssynchronous RV contraction were
not determined. The RV was not dilated. The ratio of the RV end-
diastolic volume to BSA was 75 mL/m2. The RV ejection fraction
was not reduced (51%). The results of the cardiac MRI did not
concur with the Padua criteria for diagnostic arrhythmogenic
cardiomyopathy 2020
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Fig. 1 (A). Holter monitoring: sustained 166 regular heartbeats per
minute wide QRS-complex tachycardia with LBBB morphology was
introduced (B). 12-lead ECG: coupled PVCs are shown in all leads

presyncope and dyspnea. She had two uncomplicated vaginal
deliveries and two healthy children.

The patient had been suffering from irregular heartbeats
for 5 years but had never been referred to a cardiologist.
Her condition worsened 3 months ago due to recurrent
presyncope. Her blood pressure was normal and there was
no family history of sudden cardiac death.

A pregnancy termination was scheduled by the local
outpatient obstetrician and physician due to arrhythmia.

A blood and urine analysis did not indicate thyroid and
electrolyte disturbances and the myocardial injury markers

Fig. 3. Serial images of pace- and electroanatomical and activation
mapping that guided successful RFCA recurrent VT, originating
from the RVOT. (A) Only PVCs with a morphology similar to VT
morphology were recorded during the procedure. Ventricular
preexcitation recorded on Map 1-2 = 35 ms during spontaneous
PVC. (B). Pace-mapping RV. A similar QRS-complex morphology
both during pacing (Panel B) and spontaneous PVC (Panel A) is
shown. Simultaneous intracardiac recordings are presented in
Panels C and D, the earlier ventricular activation was recorded at
the RVOT in the septal area, and a successful RF application at
35 W was conducted in the specific area of interest.
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were not increased. RV morphological PVCs were registered
on 12-lead electrocardiography (ECG) (Fig. 1). However, the
ECG was normal, as well as the echocardiography and cardiac
magnetic resonance imaging (MRI) without gadolinium-based
contrast (Fig. 2).

Standard antiarrhythmic drugs failed to control
tachycardia. Thus, propafenone is advised as a B category
and b-blocker Sotalol as a C category by the United States
Food and Drug Administration [3].

Echocardiogram and cardiac MRI without gadolinium
contrast were notable for preserved left and right ventricular
structure and function. The LBBB morphology with tall R
waves in inferior leads of the wide complex tachycardia and
frequent PVCs was highly suggestive of VT originating from
the outflow tract region. The findings were suggestive of a
benign prognosis; however, its presence during pregnancy
significantly increased the risk of maternal mortality or
severe morbidity following the World Health Organization
classification of cardiovascular maternal risk [3].

A multidisciplinary team approach was used in patient
management. However, not all cardiac arrhythmias can
be conservatively treated in pregnancy. She suffered from
sustained drug-resistant and poorly tolerated VT with a high
risk of recurrence. Therefore, we recommended catheter
ablation of the arrhythmia (RFCA) without fluoroscopic
exposure during the procedure. Informed consent was
obtained after a detailed discussion of procedure risks and
benefits. Antiarrhythmic medications were discontinued for at
least 5 half-lives before the procedure.

The procedure was guided by the nonfluoroscopy
electroanatomical mapping system CARTO 3 SYSTEM
VERSION 6 (Johnson & Johnson Medical Devices), and
intracardiac echocardiography (ICE) imaging was performed
using a Sequoia ultrasound system (Acuson Corporation,
Siemens Medical Solutions USA, Inc.) with an AcuNav
diagnostic ultrasound catheter. A transfemoral approach
was used.

An electrophysiological study was conducted during the
initial stage of the operation to exclude supraventricular
tachycardia (SVT) with a bundle branch block and VT
induction. The arrhythmogenic zone (RVOT, septal part) was
determined by electroanatomical, activating- and pace-
mapping RV (Fig. 3).

A single irrigated RF application at 35 W was conducted
with a Thermocool Smarttouch catheter in the area of
interest. The contact force was >5 g. The ectopy, similar to
the clinical VT, was noted during ablation, and arrhythmia
was suppressed after 60 s.

The operation time was 38 min, and it was performed
with local anesthesia to avoid maternal hypotension and low
placental perfusion. Fetal cardiotocography was used for
intraprocedural fetal monitoring.

Surveillance levels during delivery among women
with arrhythmias were estimated and an action plan was
formulated [3]. The woman in question gave hirth to the
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infant by vaginal delivery with epidural anesthesia to full
term. The infant’s condition was fair (bodyweight of 2.420 The
patient was discharged in a stable condition 3 days later. The
postoperative followup at 6 and 12 months did not indicate
any pathological myocardial activity.

DISCUSSION

Herein, we examine the issues relating to pregnancy due
to clinical situation underestimation, antiarrhythmic drug
prescription limitations [3], which would lead to pregnancy
termination, complicated by idiopathic, sustain, recurrent,
drug-resistant, and poorly tolerated VT from the RVOT. Our
initial successful experience of a rescue RFCA of arrhythmia
with zero-fluoroscopy in pregnant women is presented.

The prognosis and treatment strategies of VT substantially
differ, and a correct diagnosis was important. Similar to
other clinicians, we were dealing with a situation of limited
diagnostic capabilities in the first trimester of pregnancy, due
to the potential fetal risk.

MRI without gadolinium-based contrast is advised as lla
(C), indicating whether other noninvasive, diagnostic measures
are insufficient in providing a definitive diagnosis in the latest
European Society of Cardiology (ESC) guidelines [3]. Novel MRI
sequences, as well as endomyocardial biopsy, may assist in
achieving a correct diagnosis [4]. The safety of MRI rendered it
the only applicable method after echocardiography, as a means
of excluding structural heart diseases, such as arrhythmogenic
cardiomyopathy (ACM), sarcoidosis, and other common
cardiomyopathies in this case.

In accordance with the Padua criteria for ACM diagnosis,
our case showed only one minor ECG criterion (sustained
VT of RV outflow configuration, LBBB with inferior axis
[positive QRS in leads II, Ill, and aVF, and negative QRS
in lead aVL]), which was insufficient for any diagnosis.
Therefore, genotyping is indicated to identify a pathogenic
or likely pathogenic mutation in a proband with consistent
phenotypic disease features [5] according to the expert
recommendations for genetic testing in ACM, and genetic
testing was not recommended in patients with only a single
minor criterion.

Idiopathic RVOT was determined as a likely diagnosis in
the case of our patient [5-7]. Idiopathic RVOT is the most
frequent VT type during pregnancy, and antiarrhythmic
drug therapy is the first stage of treatment for acute and
longterm management of this condition to avoid medication
prescription, which could potentially be harmful to the fetus.
Maternal arrhythmia can be transient, well-tolerated during
delivery, and disappear after childbirth [3].

Managing idiopathic sustained VT, in this case, was
a challenge due to its hemodynamic instability and drug
resistance. We could follow the latest ESC guidelines [3] for
the immediate electrical cardioversion for both sustained
unstable and stable VT as | (C) indication if arrhythmia was
not continuously recurrent in this case.
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The ESC recognized catheter ablation with
electroanatomical mapping systems in sustained drug-
refractory and poorly tolerated VT as Il b (C) level of indication
in its latest guidelines. Potential risks to the mother and fetus
from catheter ablation during pregnancy include anesthesia-
related risk, pacing-induced maternal tachycardia, and
radiation exposure [3]. However, this was determined as the
only remaining fundamental solution, considering its ability to
eliminate the arrhythmogenic zone in our event.

Meng-meng Li et al. have reported that ~28 pregnant
patients without structural heart pathology underwent
successful RFCA with zero-fluoroscopy, as their arrhythmia
was drug-resistant and hemodynamically significant. SVT
was determined in 15 cases, PVS in 10, and VT in 3 [8].

Chen et al. have demonstrated 2 cases of successful
zero-fluoroscopy catheter ablation of severe drug-resistant
arrhythmia guided by the Ensite NavX system during
pregnancy, including one healthy woman with PVCs and VT
in the third trimester of pregnancy. They also conducted a
literature review of cases of pregnant women with SVT who
underwent zero-fluoroscopy ablation. All women and fetuses
were in good condition and had an uneventful postoperative
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course after the procedure. Recurrence of arrhythmia and
complications related to the procedure were not reported [9].

Herein, we demonstrated our initial, clinical experience
of rescue RFCA of idiopathic, sustained, recurrent poorly
tolerated VT from RVOT, with zero-fluoroscopy in the most
vulnerable first trimester of pregnancy as a safe and effective
procedure, resulting in the survival of the mother and fetus,
when executed by an experienced operator.

Unfortunately, very few cases of RFCA with zero-
fluoroscopy of sustained poorly tolerated VT in pregnant
women without heart pathology are recorded in the
database, which would enable clinicians to make a risk-
benefit ratio reassessment of this procedure in cases of
pregnancy, complicated by VT. Currently, this technique may
be considered in the few rare cases in which drug-resistant
sustained frequent VT is accompanied by hemodynamic
compromise with fluoroscopy contraindication.
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