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Are all patients with degenerative mitral regurgitation the same?
BD & FED are 2 distinct entities regarding microscopic pathology

Arrhythmia and SCD risk factors differ with the type of degenerative MR

Hjortnaes et al (Levine, Carpentier), Semin Thoracic Surg 2016 



Risk of SCD in severe MR due to flail MV leaflet (*FED) 
symptoms / EF drop

Grigioni et al, JACC 1999

↓
not negligible 



Normal heart vs Severe MR with LVEF > 60%
desmin disruption / reduction / aggregation

disruption of desmin-mitochondrial architecture

Ahmed et al, J Thorac Cardiovasc Surg, 2016



Grigioni et al. JACC, 1999

SCD in severe MR due to flail MV leaflet (*FED)

348 patients (age 67 +/- 12 years)

Linearised rate 1.8 per year



MVP Sudden Cardiac Arrest 
almost half have no significant MR → unrelated to volume overload / HF

Narayanan et al. Heart Rhythm, 2016 



Sriram et al. JACC, 2013
Mayo EP team

“Malignant” MVP
0.7% of unexplained OHCA

young
mainly women

bi-leaflet prolapse
(Barlow Disease)

mild-moderate MR
ST – T changes
No ischaemia

No channelopathy 



Variable VE morphology / origin
not supporting traction theory / focal fibrosis relationship

automatic not reentry mechanism

Sriram et al. JACC, 2013



ICD implantation for out of hospital cardiac arrest
ICD shock (x3) a few months later for polymorphic VT degenerating in VF

Typical case



MRI: myopathic LV & bi-leaflet MVP 



CARTO mapping for VT ablation
based on CT imaging integration

basal posterior wall 
beneath the papillary muscle and the 

subvalvular apparatus of the mitral valve
only 1% VEs on 24 h ECG following ablation



Myocardial origin of automatic VT with high VF potential

VT origin



Pathology evidence
68 consecutive cases with MVP as “cause of death” (SCD reference centre)

no evidence of CAD
all were Barlow valves

Ventricular fibrosis
microscopic

diffuse
80.9%

89.1% LV only
10.9% RV as well

Garbi, Lancellotti, Sheppard, OpenHeart 2018



Barlow Cardiomyopathy

Myocyte degeneration
cytoplasmic vacuolation

Distinct cardiomyopathy

Garbi et al. OpenHeart 2018



Disease of the myocardium as well as of the valve

Daza et al. J Cardiovasc Magn Reson, 2021



Presentation and outcome of arrhythmic MVP

Essayagh […] Enriquez-Sarano, JACC 2020



All roads 
lead to Rome

Garbi, Garweg
JACC, 2020

*



Why MAD obsession?
MAD presence & length was associated with arrhythmic MVP

Mara et al. (Basso / Padova) Circulation-I, 2016

Over-estimated
Over-reported

Over-measured



First described by Henle in 1876 on pathology studies
as a normal variant

Henle J. Handbuch der systematischen Anatomie des Menschen. 1876. Germany. p14–20.
confirmed as normal variant by McAlpine (1975), Angelini (RH Anderson) (1988), Zimmerman (1966)

found to be more common and longer in patients with MVP by Hutchins on 900 cases pathology (NEJM,1986)  



So, if it’s a pathology finding, can we see it on imaging?
What we see is “leaflet atrialisation” comprising prolapsing leaflet + MAD

with limited spatial / temporal resolution & no tissue characterization ability 



Can we measure MAD on imaging?
To measure MAD you have to be able to distinguish MAD from leaflet tissue



What is measured on imaging is “the size of the shadow”

Garbi et al, Heart, 2020



And, regarding association with arrhythmia…
MAD detection with newer imaging in 96% of structurally normal hearts

cardiac CT reconstruction – virtual dissection

An common feature cannot be a factor of risk 

Toh, Shumpei Mori, et al, EHJ-CVI, 2021



Are all patients with degenerative MR arrhythmia / SCD the same ?

I. Severe MR, impaired LV, HF or comorbidities (*IHD)

II. No significant MR or comorbidities – true malignant potential


