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Abstracts

Objectives: The goals of the study are to determine whether or not there is a correlation between the QT interval and IMVP, to provide an
explanation for sudden cardiac death in some cases, and to show how IMVP symptoms are linked to certain arrhythmias.

Methods: QTC intervals were measured in 43 patients with idiopathic mitral valve prolapse (11 men and 32 women with mean age
46 + 17 years). All patients underwent a clinical and echocardiographic examination, and ECG taking to assess the incidence of long
QT in patients with IMVP.

Results: The data show that 36 of the 43 patients with IMVP have a prolonged QT interval, while only 2 of the 38 patients in the control
group have. There was also an uptick in arrhythmia cases when the QT interval was prolonged.

Conclusion: Individuals with IMVP have an increased risk of arrhythmias, and this risk is even greater in patients with very long QT, which

can cause life-threatening ventricular arrhythmias, as shown by this study.
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Introduction

MVP is a reasonably frequent, but extremely varied clinical
illness caused by multiple pathogenic processes of the mitral
valve apparatus. It is also known as the systolic click-murmur
syndrome, Barlow’s syndrome, floppy-valve syndrome, and
billowing mitral leaflet syndrome. Myxomatous degeneration
and substantially elevated amounts of acid mucopolysaccha-
ride' are two such conditions that are linked with superfluous
or excessive mitral leaflet tissue. Patients with heritable con-
nective tissue diseases, such as the Marfan syndrome, osteo-
genesis imperfecta, and the Ehlers-Danlos syndrome,
frequently present with MVP. When it comes to valvular heart
disease, mitral valve prolapses (MVP) are the most prevalent
diagnosis, and they affect 5% of the general population,
notably young people.' Though MVP is said to have a favour-
able prognosis and a low frequency of complications, it is evi-
dent that even a rare problem would affect many people due to
the great prevalence of MVP in the general population.? Most
individuals with MVP, however, only experience mitral (or
rarely tricuspid or aortic) myxomatous degeneration. In most
cases, the posterior leaflet is more severely damaged than the
anterior, and the mitral valve annulus is significantly dilated.
Many patients’ regurgitation is caused by or contributes to the
patient’s enlarged redundant chordae tendineae. Although the
root aetiology of MVP remains a mystery in the vast majority
of cases, it does appear to be a genetically determined collagen
tissue defect in some.” Decreased synthesis of type III collagen
has been blamed, and electron microscopy has shown that col-
lagen fibrils have become disorganised. The papillary muscles
and the myocardium just underneath them might suffer from
malfunction and ischemia if MVP were to cause them undue
stress. In a vicious cycle, valvular regurgitation causes more
damage to the sick mitral valve’s chordae tendineae and pro-
gressive annular dilatation apparatus due to the stress it takes
on them. Enhanced tension on the papillary muscles appears
to be the root cause of the electrocardiographic alterations and
ventricular arrhythmias. A genetic arrhythmia syndrome’s
presentation is often the unexpected and tragic death of an
otherwise healthy young individual. The long QT syndrome is
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the most prevalent of these conditions, and it’s defined by a
prolonged QT interval on a surface electrocardiogram and an
elevated risk of sudden death, most often from ventricular
fibrillation. Syncope or sudden death can occur in people with
long-QT syndrome due to a variety of factors, including phys-
ical or mental stress, loud noises, or even while the individual
is at rest. Several hundred mutations in 10 genes have been
found to be associated with long-QT syndrome. Most instances
are due to mutations in one of three genes that code for cardi-
acion channels critical for ventricular repolarization; these
mutations cause distinct genetic subtypes known as long QT
syndrome (LQT1, LQT2, and LQT3).* Disease-associated
genes influence how the QT interval reacts to exercise, what
causes arrhythmia, and how well treatments work. Typically,
torsades de pointes, a kind of polymorphic ventricular tachy-
cardia, is to blame for syncope in people with the long-QT
syndrome. Some people with LQT3 may have syncope due to
bradycardia. The most common cause of death is ventricular
fibrillation.* Loss-of-function mutations in KCNQI1, which
encodes IKs, an adrenergic-sensitive potassium channel in the
heart, cause LQT1, the most prevalent type of the syndrome.
Syncope or sudden death can occur in people with this condi-
tion when they experience extreme stress, such as that caused
by diving or swimming.* Loss-of-function mutations in
KCNH?2 (also known as HERG), which encodes IKr, another
critical potassium channel in the heart, cause LQT2. The quick
onset of symptoms in response to a loud noise, such as that
produced by an alarm clock, is almost diagnostic of this form
23; normal hearing is not a risk factor for this type of syncope
or sudden death. Mutations in the SCN5A gene cause LQT3
by preventing the sodium channel from being quickly inacti-
vated in the heart.” The aim of study is to assess the relation-
ship between QT interval and IMVP, finding of an explanation
for some cases of sudden death, presenting the association of
symptoms of IMVP and some types of arrhythmias.

Methods

There were two types of participants in this research. Patients
in Groupl ranged in age from 18 to 73 (mean, 46 + 17 years)
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and all had mitral valve prolapse. In all cases, M-mode echo-
cardiography confirmed the presence of mitral valve prolapse
(mid to late systolic type in 19 and holosystolic in 2 patients).
Only when echoes from both the anterior and posterior leaf-
lets were recorded throughout the cardiac cycle and came
together at the commencement and conclusion of systole was
the echocardiographic diagnosis of mitral valve prolapse
accepted.

Except for digoxin (three patients) and propranolol (two
patients), no other medicines known to impact the QT interval
were used by the 43 patients during the research. Group 2 con-
sisted of 38 individuals with normal results from a cardiac
examination, including 21 men and 17 females aged 17 to 76
(mean, 34 & 16). Auscultatory findings, supine and upright
phonocardiographic recordings, and echocardiographic
findings were all within normal ranges in group 2.

Recording and Analyzing of ECCs

Following a 30-minute rest, a 12-lead ECG and 30-second
rhythm strip were recorded with the patient in the supine
position (speed, 25 mm/sec). Thirteen participants addition-
ally wore 24-hour Holter monitors. The QT interval was deter-
mined by measuring the time between the first appearance of
the QRS complex and the last appearance of the T wave. Before
or after extrasystolic beats, QT was not measured. The QT
interval and the corresponding RR interval were determined
by selecting six to ten consecutive beats from lead 2 or V4-V6
(depending on which revealed the T wave’s termination more
clearly) for each ECG. Maximum QT interval refers to the
longest QT interval among these beats, whereas mean QT
interval and RR interval relate to their averages throughout all
recordings. The QTC interval was calculated by dividing the
QT interval by the square root of the corresponding
RRinterval. Maximum QTC was calculated as the longest
QTC interval and mean QTC was calculated as the average
QTC interval over all three measurements. Conventional elec-
trocardiograms (ECGs) with 30-second rhythm strips were
used to analyse arrhythmias and other abnormalities in all
patients, whereas in 13 patients, Holter monitors were used for
24 hours or longer Table 1.

Results

In group 1, the heart rates varied between 62 and 105 beats per
minute, with a mean of 83, while in group 2, the rates varied
between 64 and 93 beats per minute, with a mean of 78.
Patients in Group 1 had a Maximal QT Interval that was
Greater Than or Equal to the 97.5 Percentile and Associated
Normal Population in 36 (82%), and Greater Than or Equal to
the Upper Limits of Normal Values in the Remaining 7
Patients. The maximum QT interval of the individuals in the
control group (group 2) was greater than the 97.5th percentile.
Maximum QT intervals for patients in groups 1 and 2 are
depicted in Figure 1 and compared to normal values. QTC
intervals varied between 0.37 and 0.51 seconds (mean: 0.46
0.032 seconds) in group 1, and between 0.36 and 0.47 seconds
(mean: 0.39 0.025 seconds) in group 2. The statistical signifi-
cance (P < 0.003) between the groups was found to be in the
difference between the mean QTC interval. Eighteen patients
in Group 1 (ranges, 0.47 to 0.51; mean, 0.48 + 0.024 Second)
had a QTC interval longer than 0.46 seconds, whereas just one
patient in Group 2 had a QTC interval this long.
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The QTC in nine individuals with IMVP was significantly pro-
longed, with the maximal value ranging from 0.49 to 0.51 seconds
(mean, 0.50 + 0.042 seconds). Arrhythmias affected five of
these patients, or 57%, with two patients experiencing recur-
rent venlricular tachycardia and four patients experiencing
paroxysmal atrial tachycardia with frequent premature atrial
and ventricular contractions. Maximum QTC intervals in the
remaining 31 IMVP patients varied from 0.42 seconds to 0.50
seconds (mean: 0.46 + 0.028 seconds). Seven patients, or
22.6%, exhibited arrhythmias such as atrial fibrillation with
premature atrial or ventricular contractions, paroxysmal atrial
tachycardia, or numerous premature ventricular contractions.
Table 2 also displays the frequency of arrhythmias as a func-
tion of QTC duration.

Discussion

Arrhythmias caused by IMVP have often been linked to issues
with the mitral valve or the left ventricle. Normal mitral leaflet
motion functioning as a mechanical stimulation for creation
of ectopic beats as stated by some professionals Although cat-
echolamines in the bloodstream might produce arrhythmias,
there are numerous other possible mechanisms by which they

Table 1. Shows the no. of patients and results

Parameters Patients with M.V.P  Controls
Long QT 36/43 2/38
Normal QT 7/43 36/38
Sex female/male 32 female/11 male 17 female/21 male
. 0.4599 £+ 0.0326 0.3910 £ 0.0219 sec
MEEMTIEMERNESD o = 61 P =Value 0.0025
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Fig. 1 Diagram-shows the QTCin both patient with IMVP and
control groups.

Table 2. Shows the relationship between prolongation of QTC
and incidence and also the type of arrhythmias

Maximum QTC  Total no. of No. of patient  Type of
patient=43  with arrhythmias arrhythmias
0.45 sec 14 2 PVC, PAC
0.46-0.48 sec 13 4 PVC, AF,
PVC and PAC,
PVCand SVT
0.49-0.51 sec 9 5 PVC, PACand
PVC, PVCand
AF, VT, SVT

Irag Med J | Vol. 7, No. 1, Winter 2023: 13-16



R. A Jasimetal.

can do so, making explanation of the sporadic occurrence of
these disorders impossible. The mechanism of rapid death in
certain individuals with IMVP cannot be explained by the
presence of left ventricular synergy, which is commonly shown
on angiographies.® Preexcitation syndromes and bradycardia
have also been identified as probable reasons for arrhythmias
in patients with IMVP. None of our patients has demonstrated
ECG indications of preexcitation or Brady arrhythmias.
Previous study was made when the analysis of QT interval was
made in 56 patients with idiopathic mitral valve prolapse and
other control group of 62 healthy volunteers, the maximum
QT interval of patients with IMVP exceeds the 97.5 percentile
in 51 of 56 patients compared with only 3 of 62 subjects of
control group. the difference between mean QTC in patient
with IMVP and the control participants was significant
(P < 0.005). Our investigation shows that individuals with
IMVP had considerable QT prolongation on many ECG
recordings. Furthermore, the high incidence of ST-T-U altera-
tions in these individuals imply the prevalence of other repo-
larization disorders.” QT interval measurements are known to
be inaccurate due to the challenge of precisely pinpointing the
start of the QRS complex and the end of the T wave. In our
analysis, we took special care to collect data that clearly distin-
guished the start of the QRS complex from the end of the T
wave. Past observations of QT prolongation in people with
IMVP have shown a spectrum from 0.6% to 64.0%. Our
patients showed considerable variability in their QTc abnor-
malities. QT prolongation incidence rates may vary because
people with IMVP experience natural fluctuations in their

Original
QT Interval Analysis in Individuals with Idiopathic Mitral Valve Prolapse

QTc interval. The rate of arrhythmias was shown to be higher
in patients whose maximal QTCs were significantly longer
compared to those whose QTCs were shorter. QT prolonga-
tion has been observed in other delayed repolarization syn-
dromes,*'” and our finding suggests that arrhythmias in people
with IMVP may share this mechanism. Variations in sympa-
thetic discharge during the study are reflected in the wide
range of ventricular refractoriness and aberrant repolarization
observed here. Variations in QT intervals in our patients, as
well as the appearance of many new systoles in patients with
IMVP after exercise, suggest that these people may have an
abnormal response to sympathetic stimuli. In people with
IMVP, QT prolongation may play a substantial role in gener-
ating severe arrhythmias and sudden death, much as it does in
people with inherited QT prolongation syndromes and sudden
infant death syndromes.'""* regions where prolonged repolar-
ization is a common cause of arrhythmias.'*!

Conclusion

The individuals with mitral valve prolapse may be at risk of
severe arrhythmias because of the correlation with QT interval
prolongation. Many of the signs and symptoms of MVP, such
fainting, chest discomfort, palpitations, and dizziness, may be
attributed to QT prolongation.

Conflicts of Interest
None. [l

References

1. Hosseini S, Rezaei Y, Samiei N, et al. Effects of mitral valve repair on
ventricular arrhythmia in patients with mitral valve prolapse syndrome: A
report of two cases. Int J Cardiol. 2016;222:603-605.

2. Han HC, Ha FJ, Teh AW, et al. Mitral Valve Prolapse and Sudden
Cardiac Death: A Systematic Review. J Am Heart Assoc. 2018;
7(23):2010584.

3. vanWijngaarden AL, de Riva M, Hiemstra YL, et al. Parameters associated
with ventricular arrhythmias in mitral valve prolapse with significant
regurgitation. Heart. 2021;107(5):411-418.

4. TurkerY, Ozaydin M, Acar G, et al. Predictors of ventricular arrhythmias
in patients with mitral valve prolapse. Int J Cardiovasc Imaging.
2010;26(2):139-145.

5 Imamoglu EY, Eroglu AG. QT dispersion and ventricular arrhythmias in
children with primary mitral valve prolapse. Turk Pediatri Ars. 2016 Sep
1,51(3):135-141.

6. Kehara H, Minakata K, McCarthy J, Sunagawa G, Mangukia C, Brann S,
Zhao H, Boova R, Toyoda Y. Early and late results of mitral valve repair with
anterior leaflet patch augmentation. Interact Cardiovasc Thorac Surg. 2022
Jul 9;35(2):Ivac144.

7. Delling FN, Gona P, Larson MG, et al. Mild expression of mitral valve prolapse
in the Framingham offspring: Expanding the phenotypic spectrum. J Am
Soc Echocardiogr. 2014;27(1):17-23.

8. Tong J, Yew M, Huang W, Yong QW. The Dance of Death: Cardiac Arrest,
Mitral and Tricuspid Valve Prolapses, and Biannular Disjunctions. CASE
(Phila). 2021;6(3):95-102.

9. Essayagh B, Sabbag A, Antoine C, et al. Presentation and Outcome
of Arrhythmic Mitral Valve Prolapse. J Am Coll Cardiol. 2020;76(6):
637-649.

10. OkadaY, Inoue N, Fukushima N, Yoshikawa T, Takahashi'Y, Matsubara S,
Hasegawa Y. Idiopathic mitral valve chordae rupture in an infant: Importance
of rapid diagnosis and surgery. Pediatr Int. 2015 Apr;57(2):e65-8.

Iraqg Med J | Vol. 7, No. 1, Winter 2023: 13-16

11. Gasser S, Reichenspurner H, Girdauskas E. Genomic analysis in patients
with myxomatous mitral valve prolapse: Current state of knowledge. BMC
Cardiovasc Disord. 2018;18(1):41.

12. Nagata Y, Bertrand PB, Levine RA. Malignant Mitral Valve Prolapse: Risk and
Prevention of Sudden Cardiac Death. Curr Treat Options Cardiovasc Med.
2022;24(5):61-86.

13. Nordhues BD, Siontis KC, Scott CG, et al. Bileaflet Mitral Valve Prolapse and
Risk of Ventricular Dysrhythmias and Death. J Cardiovasc Electrophysiol.
2016;27(4):463-468.

14. Gloria Vassiliki Coutsoumbas, Giuseppe Di Pasquale, Mitral valve prolapse
with ventricular arrhythmias: Does it carries a worse prognosis?, European
Heart Journal Supplements, Volume 23, Issue Supplement_E, October
2021, Pages E77-E82, https://doi.org/10.1093/eurheartj/suab096.

15. Mohammadieh AM, Dissanayake HU, Sutherland K, Ucak S, De Chazal P,
Cistulli PA. Does obstructive sleep apnoea modulate cardiac autonomic
function in paroxysmal atrial fibrillation? [published online ahead of print,
2022 Apr 9]. J Interv Card Electrophysiol. 2023 Jun;66(4):873-883. doi:
10.1007/510840-022-01202-3.

16. De Bonis M, Lapenna E, Taramasso M, et al. Very long-term durability of the
edge-to-edge repair for isolated anterior mitral leaflet prolapse: Up to 21
years of clinical and echocardiographic results. J Thorac Cardiovasc Surg.
2014;148(5):2027-2032.

17. Hodzic E. Assesment of Rhythm Disorders in Classical and Nonclassical
Mitral Valve Prolapse. Med Arch. 2018;72(1):9-12.

18. Imamoglu EY, Eroglu AG. QT dispersion and ventricular arrhythmias
in children with primary mitral valve prolapse. Turk Pediatri Ars.
2016;51(3):135-141.

19. Topilsky Y, Michelena H, Bichara V, Maalouf J, Mahoney DW, Enriquez-Sarano
M. Mitral valve prolapse with mid-late systolic mitral regurgitation: Pitfalls of
evaluation and clinical outcome compared with holosystolic regurgitation.
Circulation. 2012;125(13):1643-1651.

15


https://doi.org/10.1093/eurheartj/suab096

Original
QT Interval Analysis in Individuals with Idiopathic Mitral Valve Prolapse R.A. Jasim et al.

20. Clementy N, Bisson A, Challal F, et al. Nonsustained Ventricular Tachycardia 21. Nishimura RA, Otto CM, Bonow RO, et al. 2017 AHA/ACC Focused Update of

at the Time of Implantation Predicts Appropriate Therapies on Rapid the 2014 AHA/ACC Guideline for the Management of Patients With Valvular
Ventricular Arrhythmia in Primary Prevention Patients With Nonischemic Heart Disease: A Report of the American College of Cardiology/American
Cardiomyopathy: Results From the Very-High-Rate Registry. JACC Clin Heart Association Task Force on Clinical Practice Guidelines. Circulation.
Electrophysiol. 2017;3(11):1338-1339. 2017;135(25):e1159-e1195.

This work is licensed under a Creative Commons Attribution-NonCommercial 3.0 Unported License which allows users to read, copy, distribute and make derivative
works for non-commercial purposes from the material, as long as the author of the original work is cited properly.




