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Biannular atrioventricular valve disjunction as a potential 
cause of ventricular remodeling and subsequent cardiac 
arrest
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Atrial mitral annular disjunction (MAD) is de-
fined as a spatial displacement (≥2 mm) of the 
leaflet hinge line towards the left atrium with-
in any part of the mitral mural leaflet or mitral 
commissures [1]. Similar disjunctions may be 
observed in the case of right atrioventricular 
valves –  tricuspid annular disjunctions (TAD) 
and may occur along the whole tricuspid valve 
circumference [2].

We present a case of a 30-year-old, 
previously untreated, female admitted to 
the Clinical Department of Cardiology and 
Cardiovascular Interventions, University 
Hospital Krakow, Poland, after prehospital 
cardiac arrest in the mechanism of ventricular 
fibrillation, for advanced cardiac diagnos-
tics. The patient has no known comorbidities 
or significant cardiac diseases in her family 
history. Transthoracic echocardiography 
showed normal left ventricular ejection 
fraction (60%), small mitral valve prolapse 
(displacement of the mitral leaflets 2–3 mm 
into the left atrium during systole), with mild 
mitral regurgitation and atrial MAD located in 
the posterior mitral leaflet (disjunction height 
of 6 mm) (Figure 1A; Supplementary materi-
al, Videos S1 and S2). Moreover, a suspicion 
of atrial-shifted TAD in the mural leaflet has 
been raised with a disjunction height of 4 mm 
(Figure 1B; Supplementary material, Video S3). 
Cardiac magnetic resonance confirmed good 
ejection fraction and the presence of MAD and 
TAD (Figure 1C–D). Moreover, late gadolinium 
enhancement (LGE) was present within the 
tricuspid, mitral annulus, and subvalvular ap-

paratus of both atrioventricular valves (Figure 
1E). Linear subepicardial areas of LGE were 
found in the basal segments of the inferior and 
lateral walls of the left ventricle. Additionally, 
LGE was found in the free wall of the right 
ventricle. Contrast-enhanced electrocardio-
gram-gated computed tomography showed 
no changes in the coronary arteries and con-
firmed the presence of disjunctions (Figure 
1F). In 24-hour electrocardiogram monitoring, 
numerous ventricular extrasystoles were 
found (15% of the recording) (Supplementary 
material, Figure S1). During the hospital stay, 
a cardioverter-defibrillator was implanted 
without complications, and the dose of the 
beta-blocker was gradually increased. After 
antiarrhythmic drug escalation, the number 
of ventricular ectopic beats was reduced to 
6% of recordings.

Annulus disjunctions could involve both 
the tricuspid and the mitral annuluses. In our 
patient, MAD, TAD, mitral valve prolapse, and 
myocardial fibrosis could be potential causes 
of ventricular arrhythmias and cardiac arrest. 
Previous research related to MAD focused on 
the association between MAD and mitral valve 
prolapse, arrhythmias, and sudden cardiac 
death [3, 4]. The prevalence of MAD varies 
depending on the patient population, imag-
ing method, and MAD’s definition [1]. Recent 
studies have shown that in 50% of patients 
with MAD, TAD is also detectable [2]. The 
clinical significance of TAD is still unknown; 
however, we can find some case reports 
showing that the presence of isolated TAD 
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may be associated with ventricular arrhythmias [5]. Annu-
lar disjunctions could lead to excessive local contraction 
and stretching of cardiomyocytes, resulting in potential 
remodeling and fibrosis of the myocardium, which may 
predispose individuals to premature depolarization and 
trigger ventricular arrhythmias [4]. The presence of LGE in 
both the right and left ventricles in our patient suggests 
that the impact of both disjunctions on ventricular damage 
could have been a possible cause of cardiac arrest. 

Supplementary material 
Supplementary material is available at https://journals.
viamedica.pl/polish_heart_journal.

Article information 
Conflict of interest: None declared. 

Funding: None. 

Open access: This article is available in open access under Creative 
Common Attribution-Non-Commercial-No Derivatives 4.0 Interna-
tional (CC BY-NC-ND 4.0) license, which allows downloading and 
sharing articles with others as long as they credit the authors and the 
publisher, but without permission to change them in any way or use 
them commercially. For commercial use, please contact the journal 
office at polishheartjournal@ptkardio.pl

REFERENCES
1. Krawczyk-Ożóg A, Batko J, Zdzierak B, et al. Morphology of the mural 

and commissural atrioventricular junction of the mitral valve. Heart. 
2024; 110(7): 517–522, doi:  10.1136/heartjnl-2023-322965, indexed in 
Pubmed: 37935571.

2. Aabel EW, Chivulescu M, Dejgaard LA, et al. Tricuspid annulus disjunction: 
Novel findings by cardiac magnetic resonance in patients with mitral 
annulus disjunction. JACC Cardiovasc Imaging. 2021; 14(8): 1535–1543, 
doi: 10.1016/j.jcmg.2021.01.028, indexed in Pubmed: 33744128.

3. Piątkowski R, Budnik M, Kowara M, et al. Echocardiography imaging of 
mitral annulus disjunction in a young female patient after sudden cardiac 
arrest. Kardiol Pol. 2022; 80(1): 105–106, doi: 10.33963/KP.a2021.0146, 
indexed in Pubmed: 34729733.

4. Jaworski K, Firek B, Syska P, et al. Malignant arrhythmia associated 
with mitral annular disjunction: Myocardial work as a potential 
tool in the search for a substrate. Kardiol Pol. 2022; 80(1): 93–94, 
doi: 10.33963/KP.a2021.0127, indexed in Pubmed: 34643257.

5. Mangini F, Muscogiuri E, Del Villano R, et al. Tricuspid annular disjunction 
can be isolated and even arrhythmogenic. A cardiac magnetic resonance 
study. Arch Clin Cases. 2022; 9(2): 41–49, doi: 10.22551/2022.35.0902.102
02, indexed in Pubmed: 35813494.

Figure 1. Biannular atrioventricular valve disjunction. Transthoracic echocardiography images showing the mitral annular disjunction (A) and 
tricuspid annular disjunction (B). Cardiac magnetic resonance examination with a visible mitral annulus disjunction (C) and tricuspid annulus 
disjunction (D). Cardiac magnetic resonance examination with late gadolinium enhancement visible within the tricuspid and mitral annulu-
ses (E). Contrast-enhanced computed tomography with visible mitral annulus disjunction (F)
Abbreviations: LA, left atrium; LV, left ventricle; RA, right atrium; RV, right ventricle
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