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Implantation of a permanent left bundle branch pacing e

lead in a child after tetralogy of fallot repair.
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ABSTRACT

Conduction system pacing, including His bundle and left bundle branch pacing, is an increasingly utilized strategy in adult
patients with bradyarrhythmias and atrioventricular conduction disorders. This technique helps prevent the development of
heart failure caused by electrical and mechanical dyssynchrony associated with chronic ventricular pacing. These outcomes
support the feasibiliy of this technique in younger pediatric patients under comparable clinical conditions. A distinct category
includes children who have undergone congenital heart defect correction and require permanent cardiac pacing. These patients
are at higher risk of developing pacing-induced cardiomyopathy due to non-physiologic ventricular contraction, while options
for prevention and management remain limited. Biventricular pacing is technically challenging in pediatric patients, and algo-
rithms for minimizing ventricular pacing cannot be applied in the presence of complete atrioventricular block. We report a case
of left bundle branch pacing in a child with a history of surgical repair of tetralogy of Fallot and implantation of a permanent
pacemaker for postoperative complete atrioventricular block.
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KJIMHUYECKUI ciyvai
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AHHOTALMA

CTMynsLMA NpoBOAALLEN cucTeMbl cepaua (Myyka MMca v ero neBol HOXKM) Y B3POC/bIX MaLMEHTOB siBnsieTcs Bee bonee
pacnpocTpaHeHHbIM MeTO[I0M JieYeHUs 6paanapuUTMUIA U HapyLLEHUA aTPUOBEHTPUKYNIAPHOK NPOBOAMMOCTU. 3Ta MeTOAMKA
no3BoisieT NpeaynpeauTb pasBuUTUE CEPAEYHON HELOCTAaTOYHOCTM, BbI3BAHHOM 3NIEKTPUYECKON M MEeXaHWUYecKoW AMCCHH-
XPOHWEW, BO3HUKAIOLLEN NPU MOCTOSHHOM CTUMYMALMM KeNyA04KOB. 3T AaHHble MO3BOMAIOT NPEANONOKUTb YCNEeLLHOCTb
NMPUMEHEHUS IaHHON TEXHOMOMMMW TaKXKe y AeTel MNafLLIEro Bo3pacTa B MOXOXMUX KIMHUYECKUX obcTosTenbcTBax. Ocobyto
KaTeropuio COCTaBNSKOT AETH, MEPEHECLUME KOPPEKLMIO BPOXAEHHBIX MOPOKOB CEPALA M HYXAAIOLIMECH B MOCTOSHHOM
3aneKTpoKapAnocTUMynsumu. OHu Gonee CKIIOHHBI K PasBUTMIO CEpPAEYHON He0CTaTOMHOCTM Ha doHe HedM3MONoruyHbIX
JKEJYIOYKOBbIX COKpALLIEHUIA, U B TO JKe BpeMS BO3MOXHOCTM MPOGUIAKTUKM W NEYEHUs CTUMYNATOP-acCoLMUpOBaHHOM
KapAMONaTuM y HUX OrpaHWYeHbl: UMNNAHTALMS OUBEHTPUKYNAPHONA CUCTEMbI COMPSXEHA C TEXHUYECKUMMW TPYAHOCTAMM,
a NpUMeHeH e anropUTMOB MUHUMM3ALMM XKeNyL04YKOBON CTUMYNALMM HEBO3MOXHO M3-3a CTOAKOIO HapyLUEHWUs aTpUOBEH-
TPUKYNSPHOW NPOBOAMMOCTU. Mbl NpeAcTaBnseM KIMHUYECKWI Cydall UMNIAHTALMU XeNyLOYKOBOr0 3M1EKTPOAA B JIEBYI0
HOXKY NMy4Ka [Mca y pebeHKa, paHee nepeHecLLero paavKanbHyto Koppekumto TeTpaabl Oansio v UMMaHTauMio NOCTOSHHOTO
3NIeKTPOKApAMOCTUMYNISTOPA MO MOBOAY NOCTUHLM3MOHHOM NOJHOW aTPUOBEHTPUKYNISPHON B0KaAbI.

KnioueBble cnosa: Tetpasa ®anno; aTpuoBEHTPUKYNAPHas 610Kafa; 3NEKTPOKAPANOCTUMYNALMUS; CTUMYNALMUS NpOBO-
AALLEN CUCTEMBI CEPALA; CTUMYNALMA NIEBOI HOXKM NMyyKa luca.
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INTRODUCTION

Conduction system pacing has opened a new chapter in
the use of implantable antiarrhythmic devices. In particular,
implantation of a ventricular lead in the left bundle branch
(LBB) area minimizes electrical dyssynchrony of the left
ventricle, thereby preserving its physiological activation
and contraction. This technique significantly reduces
the risk of pacing-induced cardiomyopathy, demonstrating
its advantages, particularly in patients with septal right
ventricular pacing. In some cases, it also allows permanent
cardiac pacing to be considered as an alternative to cardiac
resynchronization therapy [1, 2]. The successful experience
with left bundle branch pacing (LBBP) in patients older than
18 years suggests the feasibility of this technique even
in younger children [3]. A specific patient category includes
children who have undergone congenital heart defect
(CHD) correction and require permanent cardiac pacing due
to incisional atrioventricular block and other conduction
disturbances in the postoperative period. The most extensive
experience with ventricular lead implantation in patients
with CHD has been accumulated with regard to correction
of perimembranous ventricular septal defects. However, there
are also sporadic reports on the use of conduction system
pacing (CSP) in complex congenital defects, such as tetralogy
of Fallot, double outlet right ventricle, atrioventricular canal,
and others [4,5].

The aim of this study is to describe a clinical case of
ventricular lead implantation in the left bundle branch (LBB)
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in a child who previously underwent radical correction
of tetralogy of Fallot.

CASE DESCRIPTION

At admission to Morozovskaya Children’s City Clinical
Hospital in Moscow, the child was 9 years old, weighed
26 kg, and had a body surface area of 0.96 m".

At the age of 9 months, the child underwent radical
correction of tetralogy of Fallot. The early postoperative
period was complicated by complete atrioventricular block,
requiring the implantation of a pacemaker system with
an epicardial lead to the left ventricle. For 8 years, the patient
was on continuous single-chamber ventricular pacing in VVIR
mode, then a pacemaker replacement was carried out due
to battery depletion. During routine testing, ventricular
lead fracture and dysfunction were detected, prompting
the recommendation to replace the epicardial system with
an endocardial dual-chamber system, including ventricular
lead implantation into the left bundle branch (LBB).

The preoperative electrocardiogram (ECG) showed
epicardial left ventricular pacing in VVI mode with a GRS
complex duration of 152 ms (Fig. 1a). According to the Echo
data, left ventricular contractile function was normal prior
to surgery.

Using a specialized delivery system designed for targeted
lead implantation in the His bundle region (Select Site C315
His, Medtronic, USA; 2.4 mm [7Fr] diameter), a stylet-free
active fixation lead (Select Secure 3830, Medtronic, USA;

b

Fig. 1. Twelve-lead electrocardiogram before and after pacemaker system replacement: (a) single-chamber ventricular pacing via
an epicardial ventricular lead; (b) sequential dual-chamber pacing with left bundle branch pacing. ST-V; interval, 52 ms; V,-V, interval,

52 ms; QRS duration, 136 ms.
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Fig. 2. Chest radiography after implantation of an endocardial dual-chamber pacemaker system with a ventricular lead in the left bundle
branch: (a) right oblique view; (b) anteroposterior view; (c) left oblique view. © Dishekov et al., 2024.

59 cm long) was screwed into the interventricular septum
under fluoroscopic guidance, with monitoring of electrical
impedance and stimulated @RS morphology. The impedance
at the final lead placement site was 923 ohm; the R-wave
amplitude ranged 9.6—11.3 mV; the pacing threshold was
0.5 V with a pulse duration of 0.40 ms. The QRS complex
duration in lead V, was 134 ms; the peak-to-peak interval
(RV,-RV,) was 52 ms; the St-RV, interval was 52 ms. The
atrial lead was implanted in the right atrial appendage. Upon
completion of the procedure, a multi-projection assessment
of lead positioning was performed (Fig. 2). The pacemaker
was programmed to DDD mode with a basic pacing rate of
70 bpm. Left bundle branch pacing (LBBP) enabled a more
physiological pacing mode, reducing the QRS complex
duration from 152 ms to 136 ms (see Fig. 1b).

CONCLUSION

In some cases, the correction of certain congenital
defects, such as tetralogy of Fallot, may require the
implantation of a permanent pacemaker, making patients
lifelong-dependent on permanent cardiac pacing. The
lead implantation site largely determines the prognosis
and the risk of complications. For example, it is now well
established that right ventricular apical lead placement is
strongly associated with a high risk of intraventricular and
interventricular electrical and mechanical dyssynchrony,
which may ultimately contribute to the development of
pacing-induced cardiomyopathy. Accumulating experience
with His bundle and bundle branch pacing indicates
a more favorable prognosis and the achievement of more
physiological conduction, contributing to an increase in
conduction system pacing procedures.
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AOMO/IHUTENIbHAA UHOOPMALIUA
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NOAroToBKa K Nybnaukaumu; E.A. Tananaeea — BbIMOJHEHWE
onepauLuu, HamucaHWe TEeKCTa, HayyHoe pefaKTMpPOBaHUK;
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Cornacue Ha ny6nukaumio. ABTOpbI NOMY4MNIM NUCbMEHHOE
MH(OPMMPOBAHHOE [10BPOBOJILHOE COrMacke 3aKOHHBIX Mpef-
CTaBUTeNei NaumneHTa Ha NybanKaLwK NepcoHanbHbIX AaHHbIX.
KoHdnukT uHTepecoB. ABTOpbI JEKNapupylOT OTCYTCTBUE
ABHBIX M MOTEHLMaNbHbIX KOH(IMKTOB MHTEPECOB, CBA3aHHbIX
C NybnMKaLpMen HaCTOALLIEN CTaTbMy.

UcToyHuk duHaHcupoBaHua. ABTOpbl  3asaBAAIT
06 0TCYTCTBMM BHELUHEr0 GMHAHCMPOBAHWUS NPU HaNMCaHUK
cTaTby.
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