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Left Bundle Branch Pacing in a Patient with Orthotopic Heart 
Transplantation and Pacemaker-Induced Cardiomyopathy: First Case in 
Argentina  

Estimulación de la rama izquierda en paciente con trasplante cardíaco ortotópico con 
miocardiopatía inducida por marcapasos: primer caso en Argentina
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Sinus node dysfunction (SND) and atrioventricular 
block may require pacemaker (PM) implantation in 
patients with orthotopic heart transplantation (OHT). 
This is a case of a female patient with post-OHT SND 
who underwent DDR PM implantation and developed 
pacemaker-induced cardiomyopathy and left ventricu-
lar systolic dysfunction, which required an upgrade to 
left bundle-branch pacing (LBBP). 

The patient was a 26-year-old female, who under-
went an OHT in 2012 due to dilated cardiomyopa-
thy requiring extracorporeal membrane oxygenation 
(ECMO) support for 14 days. In 2019, a dual-chamber 
pacemaker was implanted due to SND, and during 
the last year, she was hospitalized for dengue and in-
fectious endocarditis. She required explantation and 
reimplantation of the pacemaker. An endomyocardial 
biopsy (EMB) was indicated in the context of acute 
dengue because of a drop in left ventricular ejection 
fraction (LVEF). The biopsy showed mild, grade 1R re-
jection (ISHLT 2005), pAMR1 (+). The patient did not 
receive treatment; the subsequent EMB showed no re-
jection and a LVEF of 52%. She showed an increase in 
the percentage of ventricular pacing (VP 92%) and a 
deterioration in LVEF, so the following studies were 
performed: 
- 	 Cardiac Doppler ultrasound: Left ventricular 

dilatation with left ventricular diastolic diameter 
(LVDD) of 54 mm, indexed 33.5 mm/m². LVEF 
40%. Akinesia of the basal inferoseptal, inferior, 
and basal and mid inferolateral walls. Abnormal 
interventricular septum motion. Right ventricle 
(RV) normal. Moderate mitral regurgitation (MR) 
due to restrictive closure of the posterior leaflet. 
Moderate tricuspid regurgitation (TR) with cen-
tral jet. Systolic pulmonary artery pressure (sPAP) 

30 mmHg. E-wave deceleration time 91 ms. Pul-
monary acceleration time 148 ms. Isovolumic re-
laxation time 83 msec. 

 - Holter electrocardiography (ECG): PM rhythm 
(atrial sensing (AS)-ventricular pacing (VP) at 
80 bpm (60-88); 655 premature supraventricular 
beats (PSVBs) with no runs of tachycardia (<1%). 
No pauses.

- 	 ECG: atrial sensing and ventricular pacing at 60 
bpm with isolated PSVBs (Figure 1A). 

- 	 Cine-coronary angiography (cine-CAG): no signifi-
cant angiographic lesions. Mild lesion in the mid-
segment of the circumflex artery. 

- 	 Intervalometer data: DDD mode (60-130 bpm). 
ECG AS/VP (AP 23%, VP 92.4%). Battery 10A/3.02 
V. AV interval 180-150 ms. Sensing: P wave 0.4 mV, 
R wave dependent. Outputs: RA 3.5V/0.4 ms, RV 
2.5 V/0.4 ms. Thresholds: RA NR (AT/AF), RV 0.5 
V/0.4 ms. Impedances: RA 361 Ω, RV 380 Ω. From 
September 20 to September 27: AT/AF episodes 
with RA lead sensing failure. 

- 	 Endomyocardial biopsy: EM G0 ISHLT. 
Current treatment: tacrolimus, meprednisone, ra-

pamycin, acetylsalicylic acid, bisoprolol, B complex,  
rosuvastatin, folic acid, ferrous sulfate, magnesium, 
potassium, lamotrigine,brivaracetam, trimetoprime, 
sulfametoxazol, warfarin. 

Progression to left ventricular systolic dysfunc-
tion was interpreted as pacemaker-induced cardio-
myopathy due to the high percentage of ventricular 
pacing. It was decided to upgrade to physiological left 
bundle-branch pacing and to reposition the RA lead. 
A right deltopectoral incision was made, the generator 
was exposed, and the RA lead was extracted by simple 
traction. A right jugular puncture was performed, and 
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Fig. 1. A. Pre-implantation ECG: dual-chamber pacemaker rhythm with a pattern consistent with complete left bundle-branch 
block (LBBB). B. ECG during implantation showing QRS duration of 135 ms and a patent rSR’ pattern in lead V1. C. Post-implan-
tation chest X-ray. D. Post-implantation ECG showing QRS duration of 135 ms and negative T waves in the anterolateral leads 
(electrotonic modulation).

then implanted. 
To our knowledge, this is the first case reported in 

Argentina of LVSD due to a high percentage of ven-
tricular pacing in a transplanted heart treated with 
LBBP. We believe that the temporal relationship be-
tween the high percentage of pacing and the devel-
opment of LVSD, followed by an adequate response, 
would demonstrate pacing-induced cardiomyopathy. 
(4-5) LBBP corrected the pacing-induced pseudo-left 
bundle branch block (LBBB), thus overcoming the 
electrical dyssinchrony caused by the pacemaker. Six 
months later, new echocardiographic measurements 
of LV function will be performed to assess its progres-
sion.
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a 7 Fr introducer was advanced. A curved sheath was 
inserted into the right ventricle and positioned in the 
interventricular septum. An active fixation lead (Se-
lect Secure MRI Surescan, Medtronic) was advanced 
and fixed to the septum to achieve left bundle- branch. 
An 8 Fr introducer sheath was then inserted via the 
right subclavian puncture under the clavicle, and the 
lead was advanced and secured in the right atrium 
with an adequate threshold. It was connected to the 
DR generator in the pectoral pocket. The previous 
right ventricular lead was removed by simple traction 
without complications. 

Post-implantation electrocardiography: Sinus 
rhythm 60 bpm, QRS 135 ms with rSR’ pattern in V1 
(Figures 1B and 1D).

Chest X-ray: Normally positioned leads without 
complications (Figure 1C).

The most common conduction abnormality fol-
lowing heart transplantation is right bundle-branch 
block. (1-2) In this case, the patient developed SND 
requiring permanent cardiac pacing and subsequently 
progressed to increased ventricular pacing require-
ments, leading to left ventricular systolic dysfunction 
(LVSD). (3) Common etiologies of LVSD were ruled 
out through cine-CAG and EMB. Although mild cel-
lular rejection cannot be completely ruled out as the 
cause of late graft failure, the lack of improvement in 
LVEF with immunosuppression argues against it be-
ing the cause of LVSD. A pacemaker with LBBP was 
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