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Case Report
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Abstract

Right ventricular apical pacing may cause or worsen mitral regurgitation (MR).  Potential 
mechanisms  for  this  adverse  sequelae  include  intraventricular  dyssynchrony,  altered 
papillary muscle function, pacing-induced cardiomyopathy with left ventricular dilation, and 
annular dilation.  In contrast,  biventricular (BiV) pacing may improve MR presumably by 
opposing the negative effects. Whether or not left ventricular lead location is important in 
treating mitral regurgitation in patients with pacemakers is unknown.                        

We report a case of severe MR and left ventricular (LV) systolic failure in a patient with 
right ventricular pacing.  Multiple potential etiologies for the worsening valve function were 
noted,  and a  stepwise iterative  optimizing  scheme that  included basal  lateral  LV pacing 
improved mitral valve function and ameliorated heart failure symptoms. 
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Introduction

Mitral regurgitation (MR) can worsen as a result of acute or chronic right ventricular apical 
pacing  [1,2].  The  mechanism  is  thought  to  be  a  consequence  of  intraventricular 
dyssynchrony and altered papillary muscle mechanics [3]. In contrast, bi-ventricular pacing 
may improve mitral regurgitation by decreasing left ventricular chamber size during systole 
[4] and improvement in mitral  annular contraction [5]. Both of these mechanisms would 
have the effect of limiting dilation of the mitral annular apparatus and thus improving valve 
function.

We report a case of worsening mitral regurgitation and systolic heart failure caused by right 
ventricular  apical  pacing. A  cardiac  resynchronization  device  was  ultimately  placed  for 
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biventricular pacing and improved severe MR, systolic function, and heart failure symptoms. 

This  case  illustrates  that  even  after  optimization  of  pacemaker  function  for  improved 
contractility and valve function; a real incremental benefit can be seen with a very basal 
positioning  of  the  LV  lead.                                             

Case  History                                             

An 85-year-old female with a history of hypertension developed symptomatic paroxysmal 
atrial  fibrillation  manifesting  as  palpitations  associated  with  dyspnea,  weakness,  and 
presyncope.  Holter  monitoring  confirmed paroxysmal  atrial  fibrillation  (PAF) with rapid 
ventricular  response  and  echocardiography  showed  a  mild  reduction  in  left  ventricular 
systolic  function  with  an  ejection  fraction  of  49%,  diastolic  dysfunction,  and  mild  to 
moderate mitral regurgitation (MR) (Figure 1A and 1B). Rate control was unsuccessful and 
resulted in multiple bouts of heart failure and recurrent visits to the emergency room. The 
patient  was  scheduled  for  atrioventricular  node  ablation  and  dual  chamber  pacemaker 
implantation the following week.

Figure 1A and 1B

Ablation  and  pacemaker  implantation  was  successful.  The  pacemaker  was  initially 
programmed  to  DDDR  but  due  to  a  large  amount  of  pacing  energy  required  was 
programmed to VVIR.  At 3 month device follow up, her atrial lead thresholds improved and 
the pacemaker  mode was changed to DDDR.                                         

Approximately  two  weeks  after  pacemaker  settings  were  changed,  she  presented  in 
decompensated  heart  failure.  A  transthoracic  echocardiography  showed  worsening  left 
ventricular systolic function with ejection fraction decreasing to 30%, moderate to severe 
decreased right ventricular function and RV enlargement, and development of severe MR 
(Figure 2A and 2B).  She was medically managed to optimize her heart failure medications, 
but continued to decompensate over the next 2-3 months. Her device was interrogated and 
pacemaker was not mode switching with atrial arrhythmia. This led to atrial tracking at a 
high rate and thus rapid ventricular pacing during AF, resulting in worsening heart failure 
symptoms. Mode tracking function of pacemaker was found to be "off".  Her device settings 
were modified and mode switch was turned on. This allowed her to switch from ventricular 
tracking of AF to VVIR. 
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