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abnormal inflow structures and avoiding regions 
of turbulent flow related to the ventricular sep‑
tal defect.4,5

Based on this planning, the procedure was 
performed via the femoral venous access, and 
a leadless pacemaker was successfully implant‑
ed. The final device position corresponded well 
with the preprocedural simulation; it was locat‑
ed in the trabeculated septal portion of the dom‑
inant ventricle, providing stable fixation and ap‑
propriate electrical parameters.

Immediate postprocedural assessment demon‑
strated stable device positioning within the tra‑
beculated septal region of the dominant ventri‑
cle, with satisfactory electrical parameters and no 
procedure‑related complications (FIGURE 1H). At the 
time of implantation, pacing threshold was 0.75 V 
at 0.4 ms, R‑wave sensing amplitude was 12 mV, 
and pacing impedance was 780 Ω.

On the first postimplantation day, device in‑
terrogation confirmed stable electrical perfor‑
mance, with preserved pacing threshold of 0.75 V 
at 0.4 ms, improved sensing amplitude exceed‑
ing 18 mV, and impedance of 560 Ω. No device
‑related abnormalities or alerts were detected 
during interrogation.

The device was programmed in the VVIR mode 
with rate‑responsive pacing enabled, a  lower 
rate limit of 60 bpm, and a maximum sensor 
rate of 130 bpm. Short‑term follow‑up demon‑
strated effective ventricular pacing without evi‑
dence of device dislodgement, thromboembolic 

A 51‑year‑old patient with a congenital func‑
tional univentricular heart (single dominant left 
ventricle) has survived into late adulthood with‑
out definitive biventricular repair (FIGURE 1A–1E). 
Long‑term survival in unoperated single‑ventricle 
physiology is uncommon; however, selected pa‑
tients with a “balanced” circulation—frequently 
involving left ventricular morphology and pul‑
monary outflow obstruction—may reach late de‑
cades of life with preserved functional status.1

The patient presented with acquired third
‑degree atrioventricular block requiring perma‑
nent pacing. In adult congenital heart disease, 
conventional transvenous or epicardial pacing is 
often limited by complex anatomy and vascular 
access constraints. Therefore, leadless ventricu‑
lar pacing was considered the most appropriate 
option in this case.2,3

Due to the highly atypical intracardiac anato‑
my, standard procedural planning tools, such as 
the Leadless Pacemaker Implantation Score, could 
not be applied. A patient‑specific 3‑dimensional 
(3D) model based on cardiac computed tomogra‑
phy (CT) imaging was therefore created to support 
procedural planning (FIGURE 1F and 1G).

Importantly, beyond technical preparation, 
the model enabled identification of a feasible im‑
plantation zone within the dominant left ventri‑
cle, most likely along the mid‑to‑apical septal re‑
gion, where sufficient myocardial thickness and 
stability for device fixation could be anticipated, 
while minimizing the risk of interference with 
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FIGURE 1�  A – axial cardiac computed tomography (CT) demonstrating a double‑inlet left ventricle with discordant 
atrioventricular connection and unrestrictive ventricular septal defect resulting from an absence of the inlet portion of 
the interventricular septum; B – sagittal CT view showing ventricular septal defect and a hypoplastic right ventricle without 
a functional outflow tract; C – transthoracic echocardiography (parasternal long‑axis view) demonstrating parallel 
orientation of the great arteries and pulmonary outflow obstruction located posterior to the aorta; D – apical 
echocardiographic view demonstrating an absence of the anterior interventricular septum; E – continuous‑wave Doppler 
ultrasound demonstrating high‑velocity flow across the stenotic pulmonary valve; F – coronal CT projection used for 
3‑dimensional (3D) segmentation and procedural planning; G – patient‑specific 3D heart model generated in 3D Slicer 
software for preprocedural planning of leadless pacemaker implantation; H – postprocedural transthoracic 
echocardiography demonstrating stable implantation of the leadless pacemaker within the trabeculated septal region of 
the dominant systemic ventricle (arrow) in a patient with functionally univentricular physiology 
Abbreviations: Ao, aorta; LA, left atrium; LV, left ventricle; PA, pulmonary artery; RA, right atrium; RV, right ventricle; 
VSD, ventricular septal defect
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complications, worsening heart failure symptoms, 
or an increase in pacing threshold. To our knowl‑
edge, reports describing CT‑based 3D planning 
of leadless pacing in long‑term survivors with 
functionally univentricular physiology remain 
extremely limited.
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