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Abstract   

 

The incidence of permanent pacemaker implant after orthotopic heart transplant is between 2-24%. We present a 63-

year-old male with ischemic cardiomyopathy who underwent orthotopic heart transplant. His post-operative course 

was complicated by recurrent asystole from sinus bradycardia and complete heart block. He had baseline right bundle 

branch block and right ventricular dysfunction. The decision was made to proceed with His-bundle pacing to provide 

physiologic cardiac activation, and provide anatomical benefit for subsequent endomyocardial biopsy. He did well 

after receiving a His bundle pacemaker with recruitment of his right bundle branch. 
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Abbreviations 

AF - Atrial Fibrillation, AV-Atrial ventricular, PPM - Permanent 

Pacemaker, SND - Sinus node dysfunction, HBP - His bundle pacing, 

CHB – Complete Heart Block, POD - Post-Operative Day, RBBB - Right 

Bundle Branch Block, LBBB - Left Bundle Branch Block, OTH - 

Orthotopic Heart Transplant, RV - Right Ventricle, CRT -Cardiac 

Resynchronization Therapy  

Introduction 

The incidence of permanent pacemaker implant after orthotopic heart 

transplant is between 2-24%. Most early implants are for sinus node 

dysfunction (SND), while atrioventricular block (AVB) contributes 

to later implants [1,2]. His bundle pacing allows for physiologic cardiac 

depolarization and can be beneficial compared to traditional pacing 

techniques [3,4]. His bundle pacing can also overcome bundle branch 

block from His-purkinje disease by recruiting bundle fibers beyond the 

level of block [5,6]. We present a 63-year-old male with ischemic 

cardiomyopathy who underwent orthotopic heart transplant. His post-

operative course was complicated by recurrent asystole from sinus 

bradycardia and complete heart block with baseline right bundle branch 

block and right ventricular dysfunction. He did well after subsequent His 

bundle pacemaker with successful recruitment of the right bundle branch. 

Case Report 

A 63-year-old male with past medical history of hypertension, diabetes, 

coronary artery disease, ischemic cardiomyopathy with an ejection 

fraction (EF) of < 20% on continuous infusion of intravenous Milrinone, 

chronic obstructive lung disease, and pulmonary hypertension, underwent 

orthotopic heart transplant (OHT) with bi-caval anastomosis.  

Immediately following surgical anastomosis, the donor’s left ventricle 

became dilated and hypokinetic in addition to significant right ventricular 

(RV) failure. During reperfusion, he had several episodes of ventricular 

fibrillation that were successfully treated with defibrillation.  Twenty 

minutes after coming off bypass, his condition deteriorated necessitating 

placement back on bypass. After starting inotropic and vasoactive agents, 

Milrinone and norepinephrine, patient was able to be slowly weaned off 

of bypass. Temporary epicardial pacer leads were placed secondary to 

sinus bradycardia and the sternotomy site was closed appropriately.  

He received induction immunosuppressive therapy with intravenous 

Basiliximab and Methylprednisolone.  On postoperative day one (POD 

1), vasoactive agents were weaned off, and he was successfully extubated. 

His post-operative course was complicated by acute renal failure 

requiring intermittent renal replacement therapy. His intrinsic rhythm was 

normal sinus rhythm with rates between 73 and 110 beats per minute 

(BPM), up until POD 13. At that time, patient had an episode of feeling 

poorly while standing and was placed back in bed, but subsequently 

suffered transient loss of consciousness. Patient’s telemetry during this 

episode revealed sinus bradycardia followed by complete heart block 

(CHB). He had several minutes of a ventricular escape rhythm which then 
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converted into atrial fibrillation (AF) lasting several minutes, before 

spontaneous converting back to normal sinus rhythm at 80-90 beats per 

minute. Patient was not on any atrialventricular (AV) nodal blocking 

agents, and all RV endomyocardial biopsies were negative for acute 

rejection.  

The following morning, he had another episode of sudden onset sinus 

slowing and CHB leading to asystole requiring transcutaneous pacing for 

nearly 10 minutes. Due to recurrent episodes of unexplained sinus 

bradycardia and CHB the decision was made to proceed with implanting 

a dual chamber His bundle permanent pacemaker (HBP).  

Results 

The left cephalic vein was accessed by cut down. A C315-His non-

deflectable sheath was used with the 3830 Medtronic His bundle lead. 

Mapping of the His bundle was done through unipolar hook up of the 

pacing lead and electrograms before and after fixation are shown in 

(figures 1A and B).  

The implanted lead values were threshold 0.75 Volts at 1 millisecond, R 

wave of 2.8 millivolts, and an impedance of 663 Ohms. Pacing from this 

sight also recruited the right bundle as shown in (figure 1C).  

Figure 1: Electrograms during His Bundle Lead Placement 

 

Figures 1A: Electrogram from His lead before lead fixation. 1ACH 1,2 channel showing a far-field atrial (A), His (H) and ventricular (V) 

deflections. 

Figure 1B: Electrogram from the His Bundle lead after lead fixation. 

Figure 1 C: Electrogram showing non-selective His bundle pacing with and without correction of underlying right bundle branch block with 

decreasing pacing thresholds.  

 

The sheath was slit, and the lead was secured. The atrial lead was placed. 

During the case, the patient had another episode of sinus bradycardia and 

CHB associated with hypotension. HBP pacing rate was increased to 90 

bpm with immediate improvement of blood pressure.  Electrocardiograms 

(ECGs) before and after HBP placement are provided in Figure 2, which 

demonstrate the patients underlying right bundle branch block (RBBB) 

(figure 2A) with favorable narrowing following HBP (figure 2B).  

Figure 2: 12 lead ECGs Before and After His Bundle Pacing 
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Figure 2A: Baseline ECG with RBBB with QRS duration of 152 msec. 

Figure 2B:  AV His bundle paced with recruitment of RBBB with QRS duration of 104 ms. 

 

He continued to undergo RV endomyocardial biopsies as part of allograft 

rejection surveillance program without complications. The location of the 

bioptome relative to the His lead is shown with fluoroscopy in (figure 3). 

Patient continued to recover after HBP placement and was successfully 

discharged from the hospital.  
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Figure 3: Image at time of Myocardial Biopsy. Atrial, His bundle, leads and bioptome are labeled 

Discussion 

Indications for permanent pacing after OHT are bimodal with early and 

late implantations [1, 2]. In adults, early implants tend to be for SND. 

Surgical trauma, surgical technique, myocardial preservation and 

reperfusion, cardiac denervation, and donor characteristics all play a role 

in post-transplant SND.  SND may resolve with limited pacing required 

after 6 months. Late PPM implantations, 1-6 months post-transplant, are 

for both SND and AVB and may correlate with acute rejection or 

transplant vasculopathy. The bicaval technique introduced in the early 

90’s has been associated with decrease PPM requirements [2]. A study by 

Mallidi in 2017, correlated pre-transplant ischemic cardiomyopathy, 

increased donor age, and number of treated rejection episodes with greater 

PPM implantation [1]. Our patient experienced episodic asystole resulting 

from both SND and CHB with baseline RBBB on Milrinone for primary 

graft failure. Patient had pulmonary hypertension pre-operatively and RV 

failure post-operatively.  

Significant data has been emerging regarding the clinical benefits of HBP 

compared to traditional RV pacing [3, 4]. HBP results in the activation of 

the heart through the intrinsic conduction system. When achieved, this 

avoids the harmful consequences imposed by standard RV pacing such 

as: ventricular dyssynchrony, impaired contractility, increased mitral 

regurgitation, decline in ejection fraction, and increased burden of atrial 

fibrillation [7-9]. 

HBP can also be utilized to recruit/activate the left or right bundle 

branches beyond the level of the block within the His bundle. Which 

subsequently narrows the QRS and provides cardiac resynchronization 

therapy (CRT) [5,6,10]. HBP for LBBB was shown to be equivalent to 

CRT with Biventricular pacing at the late-breaking trial presented at the 

Heart Rhythm Society in May 2019 [6]. While HBP in an OHT with 

underlying LBBB has previously been described in the literature [11], 

HBP with underlying RBBB has not. Sharma, et al. presented data on 

patients with low EF and RBBB, with successful HBP achieved in 37/39 

patients. In 78% of these patients, the RBBB was narrowed with resultant 

improved heart failure outcomes. As RBBB is associated with RV 

asynchrony, the proposed benefit of RBBB narrowing was 

resynchronization of the RV. The other possibility is AV optimization 

without deleterious effects of conventional RV pacing [6].  
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Our patient had potential need for ventricular pacing with episodic CHB 

and baseline RBBB. HBP avoided the harmful consequences of RV 

pacing in this patient with primary graft failure. Our patient also suffered 

from RV failure in setting of pulmonary hypertension and recruitment of 

the RBBB provided the potential to synchronize and optimize RV 

function. An additional merit to HBP in transplant populations is the 

proximal position of the His lead, leaving the full RV septum available 

for biopsy (Figure 3). Two months out from his transplant, his pacer 

requirements at a rate of 90 BPM are 87% in the atrium and 99.2% in the 

ventricle. Thresholds remain stable at 1.65 volts at 0.4 milliseconds with 

R wave of 4.4 millivolts and impedance of 399 ohms.  

Conclusions  

Pacemakers are occasionally indicated post OHT. Due to the complex 

nature of transplant graft function, HBP is an attractive pacing technique 

in this population. Our patient received a dual-chamber, His bundle 

pacemaker. The atrial lead provides atrial rate support and facilitates the 

management of atrial fibrillation, while the His bundle lead provides 

physiologic pacing and recruitment of the RBBB in a patient with primary 

graft failure. Use of His bundle pacing will prevent the deleterious effects 

of RV pacing, leave the RV septum available for biopsy, and the 

correction of his underlying RBBB may provide benefit to his RV 

function. 

Disclosures all Authors: None  

Conflict of interest: None  

 

Reference 

1. Mallidi, H.R. and Bates, M. Pacemaker Use Following Heart 

Transplantation. Ochsner J, 2017. 17(1): p. 20-24. 

2. Jones, D.G., et al., Permanent pacemaker implantation early 

and late after heart transplantation: clinical indication, risk 

factors and prognostic implications. J Heart Lung Transplant, 

2011. 30(11): p. 1257-1265. 

3. Deshmukh, P.M. and M. Romanyshyn, Direct His-bundle 

pacing: present and future. Pacing Clin Electrophysiol, 2004. 

27(6 Pt 2): p. 862-870. 

4. Sharma, P.S., Ellenbogen K, and Trohman, R.G. Permanent His 

Bundle Pacing: The Past, Present, and Future. J Cardiovasc 

Electrophysiol, 2017. 28(4): p. 458-465. 

5. Lustgarten, D.L., et al., His-bundle pacing versus biventricular 

pacing in cardiac resynchronization therapy patients: A 

crossover design comparison. Heart Rhythm, 2015. 12(7): p. 

1548-1557. 

6. Sharma, P.S., et al., Permanent His Bundle Pacing for Cardiac 

Resynchronization Therapy in Patients With Heart Failure and 

Right Bundle Branch Block. Circ Arrhythm Electrophysiol, 

2018. 11(9): p. e006613. 

7. Grines, C.L., et al., Functional abnormalities in isolated left 

bundle branch block. The effect of interventricular asynchrony. 

Circulation, 1989. 79(4): p. 845-853. 

8. Wilkoff, B.L., et al., Dual-chamber pacing or ventricular 

backup pacing in patients with an implantable defibrillator: the 

Dual Chamber and VVI Implantable Defibrillator (DAVID) 

Trial. JAMA, 2002. 288(24): p. 3115-3123. 

9. Sweeney, M.O., et al., Adverse effect of ventricular pacing on 

heart failure and atrial fibrillation among patients with normal 

baseline QRS duration in a clinical trial of pacemaker therapy 

for sinus node dysfunction. Circulation, 2003. 107(23): p. 

2932-2937. 

10. Cheung, C. His Corrective Pacing or Biventricular Pacing for 

Cardiac Resynchronization in HF. American College of 

Cardiology Expert Analysis 09/13/2019. 

11. Khaira, K.B., Singh, R, Simon, J.W., Shirazi, J.T., Dandamudi, 

G. Use of His-Bundle Pacing for the Treatment of Left Bundle 

Branch Block-Induced Cardiomyopathy Following Orthotopic 

Heart Transplantation: A Case Report, Journal of Cardiac 

Failure, Vol 25, Issue 8, 2019, p. S55-S56, ISSN 1071-9164. 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/2641-0419/129

 

 

Ready to submit your research? Choose Auctores and benefit from:  
 

 fast, convenient online submission 
 rigorous peer review by experienced research in your field  
 rapid publication on acceptance  
 authors retain copyrights 
 unique DOI for all articles 
 immediate, unrestricted online access 

 

At Auctores, research is always in progress. 
 
Learn more www.auctoresonline.org/journals/clinical-cardiology-and-
cardiovascular-interventions 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5349631/#:~:text=pacemakers%20has%20declined.-,The%20incidence%20of%20permanent%20pacemaker%20implantation%20after%20orthotopic%20heart%20transplantation,to%20be%202%25%2D24%25.&text=5%2C6%2C7-,Transplanted%20hearts%20usually%20exhibit%20sinus%20rhythm%20in%20the%
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5349631/#:~:text=pacemakers%20has%20declined.-,The%20incidence%20of%20permanent%20pacemaker%20implantation%20after%20orthotopic%20heart%20transplantation,to%20be%202%25%2D24%25.&text=5%2C6%2C7-,Transplanted%20hearts%20usually%20exhibit%20sinus%20rhythm%20in%20the%
https://pubmed.ncbi.nlm.nih.gov/21783383/
https://pubmed.ncbi.nlm.nih.gov/21783383/
https://pubmed.ncbi.nlm.nih.gov/21783383/
https://pubmed.ncbi.nlm.nih.gov/21783383/
https://pubmed.ncbi.nlm.nih.gov/15189517/
https://pubmed.ncbi.nlm.nih.gov/15189517/
https://pubmed.ncbi.nlm.nih.gov/15189517/
https://pubmed.ncbi.nlm.nih.gov/28032941/
https://pubmed.ncbi.nlm.nih.gov/28032941/
https://pubmed.ncbi.nlm.nih.gov/28032941/
https://pubmed.ncbi.nlm.nih.gov/25828601/#:~:text=Conclusion%3A%20In%20this%20crossover%20comparison,branch%20block%20than%20previously%20assumed.
https://pubmed.ncbi.nlm.nih.gov/25828601/#:~:text=Conclusion%3A%20In%20this%20crossover%20comparison,branch%20block%20than%20previously%20assumed.
https://pubmed.ncbi.nlm.nih.gov/25828601/#:~:text=Conclusion%3A%20In%20this%20crossover%20comparison,branch%20block%20than%20previously%20assumed.
https://pubmed.ncbi.nlm.nih.gov/25828601/#:~:text=Conclusion%3A%20In%20this%20crossover%20comparison,branch%20block%20than%20previously%20assumed.
https://pubmed.ncbi.nlm.nih.gov/30354292/
https://pubmed.ncbi.nlm.nih.gov/30354292/
https://pubmed.ncbi.nlm.nih.gov/30354292/
https://pubmed.ncbi.nlm.nih.gov/30354292/
https://pubmed.ncbi.nlm.nih.gov/2924415/
https://pubmed.ncbi.nlm.nih.gov/2924415/
https://pubmed.ncbi.nlm.nih.gov/2924415/
https://jamanetwork.com/journals/jama/fullarticle/195648
https://jamanetwork.com/journals/jama/fullarticle/195648
https://jamanetwork.com/journals/jama/fullarticle/195648
https://jamanetwork.com/journals/jama/fullarticle/195648
https://pubmed.ncbi.nlm.nih.gov/12782566/
https://pubmed.ncbi.nlm.nih.gov/12782566/
https://pubmed.ncbi.nlm.nih.gov/12782566/
https://pubmed.ncbi.nlm.nih.gov/12782566/
https://pubmed.ncbi.nlm.nih.gov/12782566/
https://pubmed.ncbi.nlm.nih.gov/31078637/
https://pubmed.ncbi.nlm.nih.gov/31078637/
https://pubmed.ncbi.nlm.nih.gov/31078637/
https://www.sciencedirect.com/science/article/pii/S1071916419309315
https://www.sciencedirect.com/science/article/pii/S1071916419309315
https://www.sciencedirect.com/science/article/pii/S1071916419309315
https://www.sciencedirect.com/science/article/pii/S1071916419309315
https://www.sciencedirect.com/science/article/pii/S1071916419309315
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/manuscript

