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Rethink RethinQ? Papillary muscle dyssynchrony and functional 
mitral regurgitation

RethinQ çalışmasını yeniden düşünelim mi? Fonksiyonel mitral yetersizliği ve 
papiller kas dissenkronisi
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Cardiac resynchronization therapy (CRT) benefits patients 
with moderate to severe heart failure and wide QRS complex, 
but the RethinQ trial showed no clinical benefit in patients with 
QRS duration less than 130 ms despite concomitant presence of 
mechanical dyssynchrony assessed by standard 
echocardiographic parameters (1). This context lends importance 
to the clinical relevance of the study by Tigen et al. (2). The 
authors looked into the relationship between papillary muscle 
dyssynchrony (PMD) assessed by echocardiography and degree 
of “functional” mitral regurgitation in patients with nonischemic 
cardiomyopathy with low ejection fraction. Prior studies have 
demonstrated that mitral regurgitation is associated with 
increased mortality in these patients (3-5) and an intriguing 
study demonstrated that CRT reduces mitral regurgitation in 
heart failure patients (6) potentially by reducing intraventricular 
dyssynchrony that may play a role in the development of mitral 
regurgitation (7). 

In the current study, the authors found that in consecutively 
enrolled nonischemic cardiomyopathy patients with both wide 
and narrow QRS duration, PMD was associated with greater 
degrees of mitral regurgitation, a finding that has been 
consistently demonstrated in heart failure patients with wide 
QRS duration (6-9). A novel aspect of the study is describing for 
the first time the relationship between PMD and mitral 
regurgitation in patients with narrow QRS duration. In this 
subset comprising 55 patients, subjects with PMD showed 
greater degree of mitral regurgitation as measured by regurgitant 
volume and effective regurgitant orifice area; this difference in 
mitral regurgitation was not seen between subjects with and 
without septal-lateral wall dyssynchrony. This suggests that not 
all types of dyssynchrony produce similar physiologic 
consequences. This leads to the intriguing possibility that 
perhaps a subset of narrow QRS heart failure patients may 
benefit from resynchronization therapy targeted at patients with 
significant functional mitral regurgitation and/or PMD. 

Alas, the study is only a hypothesis-generating study and 
one should be cautious about extending the reported association 
as a causal relationship, as the authors at times suggest. A 
further correlation between the level of dyssynchrony and its 
effect on the severity of mitral regurgitation would have been 
supportive. Also, nonischemic cardiomyopathy patients with 
more than mild degree of mitral regurgitation versus those with 
mild regurgitation, not only demonstrate greater PMD but also 
have more advanced degrees of diastolic dysfunction (shorter 
deceleration time and isovolumic relaxation time) so teasing out 
the role of myocardial dysfunction versus timing of regional 
contraction will be important in further defining the mechanistic 
basis of mitral regurgitation. Follow-up studies need to determine 
whether available CRT modalities can alleviate papillary muscle 
dysfunction in narrow QRS heart failure patients and whether 
such an approach reduces functional mitral regurgitation. If 
such is the case, a targeted randomized trial may be worthwhile 
to determine if CRT that relieves mitral regurgitation in heart 
failure patients with narrow QRS will favorably impact clinical 
outcomes. In light of the finding that not all types of dyssynchrony 
produce similar physiologic results, there is need to understand 
timing of regional contraction on a 3-dimensional, rather than 
2-dimensional basis as is currently done and also recognize that 
potential resynchronization therapy of the future may need to be 
flexible in being able to change activation timing of specific 
regions, a challenge that may not be met by current means of 
pacing from the right ventricle and coronary sinus. 

While the current study is intriguing, it leaves several more 
questions unanswered: What is the prevalence and severity of 
mitral regurgitation in patients with papillary muscle dyssynchrony 
and non-ischemic dilated cardiomyopathy? Is there a difference 
in morbidity and mortality as it relates to severity of mitral 
regurgitation? Is there a relationship between medical therapy 
and morbidity/mortality, and severity of mitral regurgitation? How 
do these patients compare with patients who have a prolonged 
QRS duration? This paper has engendered several thought-



provoking questions whose answers may impact our understanding 
of and make us rethink how we treat heart failure. 
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