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The data collected until recently was based on autopsy studies 
of SCD victims in whom MVP was the only pathologic cardiac 
finding, pointing for a specific subgroup of MVP patients, particularly 
women of younger age without significant MR as a risk group for 
SCD.1 Otherwise, population-based studies looking into the natural 
history of asymptomatic MVP patients revealed an elevated 10-
year all-cause mortality rate, predicted by significant MR and low 
LVEF; similar to the all-cause mortality reported in severe MR 
patients with a flail leaflet.2,3 Nevertheless, these studies pointed for 
a subgroup of MVP patients experiencing SCD who were typically 
young and asymptomatic; many of whom had a preserved LVEF and 
no significant MR. Notably, although significant MR was found to 
predict ventricular arrhythmia among MVP patients in some studies4,7 
this was not shown by others.1‒3,8

During the last years emerging data has come shedding light on 
specific risk factors for arrhythmia in MVP patients. A review of Myo 
Clinic’s out of hospital cardiac arrest cases including 1200 cases, 
revealed 24 SCD cases which were defined as idiopathic after ruling 
out ischemia, various cardiomyopathy or channelopathies.9 Ten out 
of these 24 idiopathic SCD cases were found to have bileaflet MVP, 
of whom 90% were women; 80% had biphasic or inverted T waves 
on ECG and 100% had a significant ventricular premature activity 
on a Holter monitoring. Accordingly, a malignant MVP subgroup 
was characterized as young women with bileaflet MVP, and frequent 
complex ventricular ectopy. Importantly, the complex ventricular 
ectopy was characterized by activity originating from both LV outflow 
tract and LV papillary muscles.9 Notably, bileaflet MVP by itself 
without the other risk profile was shown to predict a reduced risk for 
SCD.10

Thereafter, a more detailed and specific arrhythmic risk factors 
emerged from a recent study, based on the Italian pathology registry 
of SCD victim’s hearts, reviewing 43 SCD cases in which MVP 
was the only pathology.11 The study found bileaflet MVP to exist 
in 70% of those cases, LV papillary muscle fibrosis in all cases and 

inferobasal fibrosis in 88% 11. These findings were then confirmed 
by comparing CMR findings of MVP patients with and without 
ventricular arrhythmias, revealing LV late-gadolinium enhancement 
(LGE) in 93% and 14% of MVP patients with ventricular ectopy, 
correspondingly. Importantly, the CMR LGE distribution was 
overlapping the histopathology fibrosis of SCD hearts. Thus, a 
regional LV papillary muscle and inferobasal fibrosis was found to 
characterize both MVP patients with SCD as well as MVP patients 
with complex ventricular ectopy; presenting a novel specific risk 
factor for SCD among MVP patients. Notably, similar findings on 
CMR or histopathology have been previously reported.12,13 Given the 
correlation between the source of ventricular ectopy and the areas of 
cardiac fibrosis, a mechanical stretch hypothesis has been raised,14 
by which a mechanical stretch of the myocardium in these specific 
areas results from the prolapsing MV leaflets. Accordingly, multiple 
mitral annular and leaflet pathological morphologies were suggested 
to explain the above mechanical stretch. Among these were mitral 
annular dysjunction, defined as the separation between the LA-valve 
junction and the atrial aspect of the LV free wall, as well as posterior 
systolic curling defined as unusual systolic motion of the posterior 
mitral ring on the adjacent myocardium.

Assuming mitral valve pathology in MVP patients contributes to 
cardiac fibrosis and hence cardiac arrhythmias, the effect of MV repair 
surgery on reduction of arrhythmia was examined. Previous anecdotal 
reports suggested mitral repair as an effective measure to control 
arrhythmias.15,16 Furthermore, a recent study including 8 patients 
with bileaflet MVP implanted with ICD due to ventricular malignant 
arrhythmia, revealed a significant reduction in malignant arrhythmia 
following surgical correction.17 Nevertheless, a more recent study from 
the same center, including a cohort of 32 consecutive patients that 
underwent MV surgery for mitral regurgitation secondary to bileaflet 
MVP who had available pre- and post-operative Holter monitoring 
data, demonstrated that mitral valve surgery did not uniformly reduce 
the burden of ventricular arrhythmias in patients with bileaflet MVP.18 
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Introduction
The association of mitral valve prolapse (MVP) with ventricular 

arrhythmias and sudden cardiac death (SCD) has been recognized for 
few decades.1‒6 Nevertheless, until recently this association has been 
mainly a vague one; with not much of an evidence to estimate its 
prevalence, clarify if this is a mere association or a causative effect, 
understand the mechanism underlying this association and hence 
risk stratify these patients. Accordingly, the management of a young 
patient with mitral valve prolapse complaining of atypical chest 
pain, non specific palpitations or a Holter recording of ventricular 
premature beats (VPC) continues to engage a major challenge for 
the practicing physician. Moreover, many of us are aware of MVP 
patients who were timely diagnosed and apparently well treated but 
still died in a devastating way resulting from absence of appropriate 
risk stratification to help prevent arrhythmic events.
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Thus, the role of MV surgery to reduce malignant arrhythmia is not 
conclusive and further studies will be needed before this could be 
advocated.

Conclusion
In summary, multiple publications have pointed for an increased 

risk for SCD among relatively young and otherwise healthy MVP 
patients. Weather this correlation presents a mere association or 
a causative effect is still unknown. Moreover, the contribution of 
significant MR for ventricular arrhythmia is controversial. Recent 
data has shed light on a subgroup of MVP patients which seem at 
risk for SCD including young females with bileaflet MVP with 
complex ventricular ectopy originating from LV outflow of LV 
papillary muscles. Further studies enforced this data by revealing 
fibrosis in these specific locations among MVP-SCD victims or MVP 
patients with malignant arrhythmias, thus elucidating for a structural-
functional relation for malignant arrhythmias in MVP. Accordingly, it 
seems that it is time to consider a CMR for risk stratification of these 
patients.
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