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Association Between QT Dispersion
Prolongation and Mitral Valve Prolapse:

Case-Control Study

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Mitral valve prolapse (MVP) is a commonly recognized syndrome with an apparent preva-
lence of approximately 4-6%. The incidence of ventricular arrhythmias and sudden death appears to be high in
this patient group. It was also claimed that the prolonged QT or QT dispersion intervals in MVP cases could be
related to arrhythmia and sudden death. The aim of the present study was to determine the electrocardiographic
features (including QT dispersion) in MVP cases. MMaatteerriiaall  aanndd  MMeetthhooddss::  We studied 37 patients with MVP and
30 healthy control subjects. In all subjects, transthoracic 2-dimensional and Doppler echocardiographic exami-
nations were performed. Classic MVP was defined as superior displacement of mitral leaflets of more 2 mm dur-
ing systole and as a maximal leaflet thickness of at least 5 mm during diastole and non-classic prolapse was defined
as displacement of more than 2 mm, with a maximal leaflet of 5 mm. Electrocardiographic (ECG) parameters in-
cluding QT dispersion of patients with mitral valve prolapse (MVP) were statistically compared with the param-
eters of healthy control subjects. Correlations of ECG parameters between themselves and their correlations with
age were observed. RReessuullttss:: PR interval, QRS complex duration and QTc duration of MVP cases were shorter
than those control cases but these findings were statistically insignificant. QT and QTc dispersions of MVP cases
were significantly longer than of control cases (42.9±15 and 47.5±17 ms). QT interval and QT dispersion were cor-
related with age among MVP cases. Compared with control group, nonspecific ST segment changes and dys-
rhythmia were found to be more frequent within MVP cases. Among MVP cases, QT dispersions of cases with
ST segment changes were also significantly longer than MVP subjects with normal ECG findings (58.6±14.3 vs
38.6±12.6 ms). CCoonncclluussiioonn::  QT dispersion prolongation, ST segment changes and dysrhythmias are commonly
observed among subjects with MVP, which may explain increased incidence of sudden death in this population.
QT interval and QT dispersion should be followed clinically as a routine procedure in the management of MVP.
Furthermore, It is advisable to consider whether there is MVP or not in a patient with ischemic like changes such
as ST segment changes or dysrhythmia. 

KKeeyy  WWoorrddss::  Mitral valve prolapse; electrocardiography; QT-dispersion

ÖÖZZEETT  AAmmaaçç:: Mitral kapak prolapsusu (MKP) yaklaşık %4-6 sıklık oranında görülmesi ile tanınan bir sendromdur.
Bu grup hastalarda ventriküler aritmi ve ani ölüm görülme insidansı yüksek olabilir. MKP vakalarında uzamış QT
ve QT dispersiyonu intervalinin aritmi ve ani ölüm ile ilişkili olduğu iddia edilmiştir. Bu çalışmanın amacı MKP
vakalarında elektrokardiyografik (QT dispersiyonu içeren) özellikleri belirlemekti. GGeerreeçç  vvee  YYöönntteemmlleerr::  MKP’lu
37 hasta çalışma grubu ve 30 sağlıklı birey kontrol grubu olarak belirlendi. Bütün olgulara 2 boyutlu transtorasik
ve Doppler ekokardiyografik inceleme yapıldı. Klasik MKP sistol sırasında mitral yaprakçıkların 2 mm fazla
atriuma doğru bombeleşmesi ve diastolde yaprakçık kalınlığının en az 5 mm üzerinde olması şeklinde
tanımlanırken, non-klasik prolapsus maksimum yaprakçıkta 5 mm kalınlaşma ile 2 mm’den fazla bombeleşme
olarak tanımlandı. MKP’lu hastaların QT dispersiyonunu içeren elektrokardiyografi parametreleri sağlıklı kontrol
grubunun parametreleri ile karşılaştırıldı. Elektrokardiyografik parametrelerinin kendi içindeki ilişkileri ve yaş
ile olan ilişkileri incelendi. BBuullgguullaarr:: MKP’lu olgularda PR intervali, QRS süresi ve QTc süresi kontrol bireylerden
kısa idi fakat bulgular istatistiksel olarak önemsizdi. MKP’lu olgularda QT ve QTc dispersiyonları kontrol
grubundan önemli derece uzundu (42.9±15 ve 47.5±17 ms). MKP’lu olgular arasında QT intervali ve QT
dispersiyonu ile yaş arasında korelasyon saptandı. Kontrol grubu ile karşılaştırıldığında MKP’lu olgular içerisinde
daha sık non-spesifik ST dalgası değişikliği ve disritmi tespit edildi. MKP’lu hastalar arasında, ST segment
değişiklikli olgulardaki QT dispersiyonu, normal elektrokardiyografi’li kişilerdeki QT dispersiyonundan önemli
derecede uzundu (58.6±14.3 ve 38.6±12.6 ms). SSoonnuuçç::  Mitral kapak prolapsus’lu kişiler arasında ki bu popülasyonda
ani ölüm insidansı artışını açıklayabilen, uzamış QT dispersiyonu, ST segment değişikliği ve disritmi genellikle
gözlenmiştir. Mitral kapak prolapsusu tedavisinde rutin prosedürde klinik olarak QT dispersiyonu ve QT intervali
takip edilmelidir. Dahası, ST segment değişikliği ve disritmi gibi iskemik benzeri değişiklik bulunan hastalarda
MKP’nun olup olmadığının düşünülmesi tavsiye edilmektedir. 
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s pro bably every physi ci an know mit ral
val ve pro lap se (MVP) is a fre qu ently re por -
ted car di o vas cu lar fin ding all over the

world.1 So me stu di es ha ve re por ted that isc he -
mic-li ke ST seg ment chan ges, arrhy thmi a, QT dis-
per si on dif fe ren ces and pre-ex ci ta ti on syndro mes
we re mo re fre qu ent in sub jects with MVP than
nor mal po pu la ti on.2

As so ci a ti on of Wolff-Par kin son-Whi te syn-
dro me and arrhy thmi a with sud den de ath has be -
en po in ted in so me ar tic les.2 Alt ho ugh sud den
de ath in MVP is a very im por tant prob lem, cer ta -
in cri te ri a ha ve not be en des cri bed yet. Most of
the se sub jects are yo un ger wo men with thic ke ned
val ves and long QT in ter vals.3 Furt her mo re, the re
are stu di es that fo und that, ins te ad of a pro lon ged
QT in ter val in cre a se, in trin sic QT dis per si on can
be re la ted to arrhy thmi a in the se ca ses. Va ri o us ar-
rhy thmi as, from at ri al to comp lex ven tri cu lar ar-
rhy thmi as, ha ve be en re por ted in MVP ca ses.4-8

Isc he mi a-li ke ECG chan ges in MVP ca ses du -
ring exer ci se ha ve al so be en re por ted. To de ter mi -
ne the mec ha nism of this chan ge in ca ses with
nor mal co ro nary an gi og rams, tre ad mill exer ci se
tests and co ro nary ha e mody na mic stu di es we re
pros pec ti vely per for med. The se chan ges we re re-
la ted to the co ro nary mic ro vas cu lar dysfunc ti on
rat her than al te red car di ac me ta bo lism.9,10

The aim of our study was to de ter mi ne the
elec tro car di og rap hic chan ges (inc lu ding QT dis per-
si on) in MVP ca ses com pa ring with nor mal sub-
jects, ob ser ve the cor re la ti ons bet we en the se
pa ra me ters and eva lu a te of re sults for cli ni cal use-
ful ness.

MATERIAL AND METHODS
This was a ca se-con trol, ob ser va ti o nal and analy ti -
cal study. We stu di ed 37 pa ti ents with MVP and
30 he althy con trol sub jects. Tho se pa ti ents who
had di sor ders such as isc he mic or  rhe u ma tic he art
di se a se, syste mic and/or pul mo nary hyper ten si on,
di a be tes mel li tus, elec troly te ab nor ma li ti es, hyper-
th yro i dism, ste no tic val vu lar he art di se a se, se ve re
mit ral re gur gi ta ti on we re exc lu ded. Tho se pa ti ents
who se cli ni cal con di ti on and fin ding evo ked sus pi -
ci on of a di se a se and who we re ta king QT pro lon -

ging drugs we re exc lu ded. All pa ti ents ga ve writ ten
in for med con sent, and the study was ap pro ved by
the lo cal et hics com mit te e.

All in di vi du als un der went M-mo de; two-di -
men si o nal and co lor-Dopp ler exa mi na ti ons with a
com mer ci ally ava i lab le system (Tos hi ba co re-vi si -
on pro mac hi ne with a 2.5 MHz pro be). The me a -
su re ments we re car ri ed out ac cor ding to the
stan dards of the Ame ri can So ci ety of Ec ho car di og -
raphy11, using the pa ras ter nal long axis and api cal
4-cham ber win dows. Clas sic MVP was de fi ned as
su pe ri or disp la ce ment of mit ral le af lets of mo re 2
mm du ring systo le and as a ma xi mal le af let thick-
ness of at le ast 5 mm du ring di as to le and non-clas -
sic pro lap se was de fi ned as disp la ce ment of mo re
than 2 mm, with a ma xi mal le af let of 5 mm.

For all subjects, 12-de ri va ti on ECG was per-
for med at 50 mm/sec (Ni hon Koh den, Japan). Whi -
le they we re al lo wed to bre at he at a nor mal ra te
du ring ECG, they we re pre ven ted from any mo ve -
ment and spe a king. PR seg ment dis tan ces; QRS ti -
mes and QT in ter vals we re re cor ded. QT in ter vals
we re me a su red from the be gin ning of the QRS
comp lex to the end of the T wa ve whe re iso e lec -
tric li ne be gan aga in. En ding po int of T wa ve was
ac cep ted as the na dir bet we en the T and U wa ves
whe re U wa ve fol lo wed T wa ve. The de ri va ti ons
on which the ends of T wa ves co uldn’t be iden ti fi -
ed we re exc lu ded. QT va lu es we re cor rec ted con-
si de ring the ef fect of he art ra te by using Baz zet’s
for mu la (QTc=QT/√RR). QT in ter vals we re me a -
su red in every de ri va ti on by di gi tal ca li per (Which
pro vi des 0.01 mm me a su re ment). The con se cu ti ve
thre e me a su re ments we re re cor ded and me an va lu -
es we re used for each de ri va ti on. Si mi larly, QT dis-
per si ons we re al so cal cu la ted as the dif fe ren ces in
ms bet we en the mi ni mum and ma xi mum QT in-
ter vals. The pro ce du re was re pe a ted for cor rec ted
QT in ter vals and QTc dis per si ons we re al so cal cu -
la ted. As QT dis per si on re sults, Pa ti ents we re di vi -
ded in to two ma in gro ups: First, 49 ms and les ser,
Se cond, gre a ter than 49 ms.12

Elec tro car di og rap hic signs we re clas si fi ed as
nor mal, dysrhythmi a (de ter mi ned at le ast on two
se pa ra te ECG analy ses), short PR in ter val (less than
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0.12 ms) and ST seg ment dep res si on (at rest) ac cor -
ding to the ir ma in sig ni fi cant fe a tu res in re pe ti ti ve
re cords in dif fe rent ti mes.

We al so clas si fi ed dysrythmi a as sup ra ven tri -
cu lar tach ycar di a, sup ra ven tri cu lar ex trasy stol or
ven tri cu lar ex trasy stol as well. ST seg ments dep -
res si ons we re ne arly 1 mm at rest and on in fe ri or
de ri va ti ons every ti me. Furt her ST seg ment chan -
ges du ring pro ce du re we re ob ser ved in or der to
eva lu a te the se chan ges by tre ad mill’s ef fort test
whet her they we re spe ci fic or not. Ma xi mal ef fort
ca pa city with no furt her ST seg ment col lap se was
ac cep ted as tre ad mill ne ga ti ve and ot her wi se (wit -
ho ut re ac hing ma xi mal ca pa city for any re a son
and sig ni fi cant ST sub si de ment on the pro ce du re)
as po si ti ve ac cor ding to the re port of car di o lo -
gist.

ST seg ment chan ges we re eva lu a ted by per for -
ming Tre ad mill’s ef fort test. Elec tro car di og rap hic
fe a tu res of the con trol ca ses we re al so clas si fi ed in
a si mi lar man ner. Car di o lo gist was blin ded with
ECG re sults of pa ti ents and the staff who per for -
med ECG and me a su re ments was blin ded with Ec -
ho car di og raphy re sults.

STA TIS TI CAL ANALY SIS

ST seg ment chan ges of the ca ses we re clas si fi ed as
tre ad mill po si ti ve and tre ad mill ne ga ti ve. Nons pe -
ci fic ST seg ment chan ges, dysrhythmi as se en in mi-
t ral val ve pro lap se (Ge ne rally), short PR in ter val
(ca ses with PR dis tan ce shor ter than 0.12 se cond
on ECG) we re sta tis ti cally com pa red with con trol
gro up by 2x2 tab les chi-squ a re test and Bi nary Lo-
gis tic reg res si on. A P va lu e of less than 0.05 was
con si de red sig ni fi cant. PR seg ment dis tan ces, QRS
du ra ti ons, QT in ter vals and QT dis per si ons we re
al so com pa red among pa ti ent gro ups and among
QT in ter val, QT dis per si on gro ups. Dif fe ren ces in
the me ans of con ti nu o us me a su re ments we re tes ted
by un pa i red t-test. We al so per for med mul ti va ri a -
te analy ses among age, PR, QRS, QT and QT dis-
per si on. A p va lu e of <0.05 was con si de red to
in di ca te sta tis ti cal sig ni fi can ce. All sta tis ti cal analy-
ses we re in the 95% CI and per for med on a per so -
nal com pu ter.

RESULTS
In this study, we eva lu a ted to tally 42 pa ti ents with
MVP, fi ve of which we re exc lu ded af ter all (one for
be ta-bloc king using, two for hypo cal ca e mi a and
two for hypo mag ne s e mi a). Thirty-se ven MVP pa-
ti ents and thirty con trol sub jects we re en rol led. Of
MVP pa ti ents, 31 (83%) we re female and 6 (16%)
we re ma le with an ave ra ge age of 38.6 ± 8.4 years.
The con trol gro up com pri sed asym pto ma tic he althy
vo lun te ers, in whom ne it her cli ni cal eva lu a ti on nor
ec ho car di og rap hic exa mi na ti on co uld de tect any
kind of val vu lar pro lap se; the re we re 26 fe ma les
(86%) and four (13%) ma les with an ave ra ge age of
32 ± 7.5 years. From the vi ew-po int of age and sex,
sta tis ti cally the re was no sig ni fi cant dif fe ren ce bet -
we en the pa ti ent and con trol gro ups. Of the 37 pa-
ti ents with MVP de tec ted by ec ho car di og raphy, 29
(78%) had pro lap se of the an te ri or le af let, three
(8%) had pro lap se of the pos te ri or le af let and five
(10%) had pro lap se of both an te ri or and pos te ri or
le af let. All pa ti ents had mit ral re gur gi ta ti on on co -
lor Dopp ler ec ho car di og raphy. The mit ral re gur gi -
ta ti on was mild in 35 (95%), mo de ra te in two (5%)
patients. All pa ti ents had nor mal left ven tri cu lar
systo lic func ti on and the re we re no sig ni fi cant dif-
fe ren ces among gro ups re gar ding left ven tri cu lar di-
men si ons, and ejec ti on frac ti on. Com pa ri son of
ec ho car di og rap hic pa ra me ters of the con trol ca ses
and pa ti ents MVP we re ex pres sed in Tab le 1.

Of mit ral val ve pro lap se ca ses, 18 of them we -
re wit hin the nor mal elec tro car di og rap hic ran ges.
Ot her fe a tu res we re dysrythmi a (6 ca ses), short PR
in ter vals (7 ca ses) and ST seg ment chan ges (6 ca -
ses) as well. In con trol gro up, we ob ser ved nor mal
ECG wit hin 29 of them (Tab le 2). ST seg ment
chan ges and dysrhtmi a of MVP ca ses we re fo und
to be mo re fre qu ent than con trol gro up (Chi-squ a -
re; p= 0.029).

Dysrhythmi as we re Sup ra ven tri cu lar tach y-
car di a (33.3 per cent), Sup ra ven tri cu lar ex tra systo -
le (33.3 per cent) and Ven tri cu lar ex tra systo le (33.3
per cent) as well.

Tre ad mill’s ef fort tests we re per for med to sub-
jects with ST seg ment chan ge disp la yed no furt her
sub si de ment whi le re ac hing ma xi mal ef fort ca pa -
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city. As a con se qu en ce, the se fe a tu res we re ac cep -
ted as nons pe ci fic chan ges.

PR in ter val, QRS comp lex du ra ti on and QTc
du ra ti on of MVP ca ses we re shor ter than tho se
con trol ca ses but the se fin dings we re sta tis ti cally
in sig ni fi cant (Tab le 3). Ho we ver, QT dis per si ons
and QTc dis per si ons of MVP ca ses we re sig ni fi -
cantly lon ger than of con trol ca ses. S ta tis ti cal
analy ses we re cal cu la ted wit hin 95% con fi den ce
in ter val. We per for med Fac to ri al ANO VA analy sis
for cor rec ti on of pos sib le ef fects of age among gro -
ups. We ob ser ved sta tis ti cal sig ni fi can ce in the cor-
rec ti on mo del (p< 0.001).

QTc dis per si ons of ca ses with “ST seg ment
chan ge ” we re sig ni fi cantly lon ger than MVP ca ses
with Nor mal ECG (Mann-Whit ney U test, p<<
0.001) and ca ses with short PR in ter val (Mann-
Whit ney U, p= 0.037) (Tab le 4).

We ob ser ved the per cen ta ges of QT dis per si on
hig her than 49 ms among sub jects (MVP= 17 ca ses,
46 per cent; Con trol= 2 ca ses, 7 per cent). We de tec -
ted sig ni fi cant dif fe ren ce for QT dis per si on gro ups
(49 ms and less and hig her than 49 ms) among ca -
se and con trol gro ups by Bi nary Lo gis tic reg res si on. 

We ha ve ob ser ved po si ti ve cor re la ti ons bet -
we en age and QT / QTC in ter vals among MVP ca -
ses. (Pe ar son cor re la ti on = 0.444, 0.328 n=37 p=
0.006, 0.048). In the con trol gro up, we ne ver ob-
ser ved any cor re la ti on sta tis ti cally.
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Groups

MVP (37) Control (30) p

Age (year) 38.6±8.4 32±7.5     NS

Male/Female, n   6/31 4/26 NS                                                                                             

LVEDD (cm)  4.4±0.3 4.3±0.3  NS                                                                                      

LVESD (cm) 2.7±0.3 2.7±0.2 NS                                                                                                                                                                                                                                                       

EF (%)           65±4   64±2 NS                                                          

LAD (cm) 3.5±0.4 3.4±0.3 NS

AMLT (mm) 3.9±0.9 1.4±0.3 < 0.0001

PMLT (mm) 3.51±0.53  1.2±0.2 < 0.0001

TABLE 1: Comparisons of demographic and echocar-
diographic parameters between MVP and Control cases                                                                                                                                                       

LVEDD, left ventricular end-diastolic diameter; LVESD, left ventricular end-systolic 
diameter; EF, ejection fraction; LAD, left atrial diameter; AMLT, anterior mitral leaflet
thickness; PMLT, posterior mitral leaflet thickness; NS, not significant.
Values were given as mean ± standart deviation.

ECG features       

Short ST segment 

Groups Normal  Dysrhythmia  PR change Total  

MVP 18    6  7  6   37

Control 29 0  1   0    30

TABLE 2: Major electrocardiographic features of 
MVP and Control cases.

Values in semicolons display percents of features within every category.

Groups

ECG parameter    MVP (37) Control (30)   p

PR interval(ms)   141.9  ± 22.2  145.7  ± 21.5 NS 

QRS duration(ms) 87.4  ± 10.8 88 ± 7.5   NS                                                         

QT interval(ms)   372.6 ± 36.7 371 ± 27.5  NS                                                                                                                                                               

QT interval(ms) (Corrected)   399.2 ± 23.3   399.5 ± 17.8   NS

QT dispersion(ms)    42.9 ± 15 22.4 ± 11 < 0.001                                                                                 

QT dispersion(ms) (Corrected) 47.5 ± 17 25 ± 13.8 < 0.001                                                                                                

TABLE 3: Comparisons of electrocardiographic 
parameters between MVP and control cases                                                                                                                                                       

Groups

ECG parameters Normal (18) Dysrhythmia (6) Short PR (7) ST segment change (6)    p

PR interval (ms)  146.3 ± 17 156.7 ± 18.8 109.7 ± 5  151.3 ± 17.2 < 0.001

QRS duration (ms) 87 ± 10  82 ± 5    90.3 ± 17 90.7 ± 8.3 NS

QT interval (ms)  377.4 ± 21.8 368.7 ± 30.3 363.4 ± 72.6 372.7 ± 25.2 NS

QT interval (ms)  (Corrected) 399.5 ± 17.6 395.5 ± 18.7 396.3 ± 39.3 405 ± 15.6  NS                                                                                                           

QT dispersion (ms) 38.6 ± 12.6 49.9 ± 12  34.6 ± 13.5  58.6 ± 14.3 0.013     

QT dispersion (Corrected) (ms)   41.5 ± 12.7 57 ± 18.2 38.9 ± 10.4 65.8 ± 18.6 0.014

TABLE 4: Comparisons of electrocardiographic parameters between ECG groups of MVP cases.

NS, not significant.
Values were given as mean ± standart deviation.

NS, not significant.
Values were given as mean ± standart deviation.



DISCUSSION
COM PA RI SONS WITH PRE VI O US FIN DINGS

In pre vi o us ar tic les, It has be en re por ted that ven-
tri cu lar pre-ex ci ta ti on syndro mes and dysrhytmi as
ob ser ved in mit ral val ve pro lap se we re mo re fre-
qu ent than nor mal po pu la ti on.2,13 Isc he mi a-li ke
ECG chan ges in MVP ca ses du ring exer ci se ha ve
al so be en re por ted. The se chan ges we re re la ted to
co ro nary mic ro vas cu lar dysfunc ti on.9,10 In our
study, we ob ser ved is ha e mic-li ke ST seg ment
chan ges du ring rest and all of them we re wit hin
in fe ri or de ri va ti ons. Al so we ob ser ved that “dys-
rh ythmi a ” was mo re fre qu ent than tho se con trol
gro up. All of them had comp la int of “Pal pi ta ti o n”.
We al so ob ser ved that “Short PR in ter va l” was mo -
re fre qu ent than tho se con trol gro up but this fin d-
ing was not sig ni fi cant sta tis ti cally.

In our study, QT dis per si ons of MVP ca ses we -
re lon ger than con trol gro up’s sta tis ti cally. This fin -
ding is har mo ni o us with pre vi o us stu di es. In
ad di ti on, ven tri cu lar dysrhythmi as we re risky fac-
tors for QT dis per si on pro lon ga ti on in MVP ca ses
in pre vi o us ar tic les.7,14 Pro lon ged QTc and QT dis-
per si on in di ca te shift of sympat he tic-va gal ba lan ce
to wards sympat he tic pre do mi nan ce and re du ced
va gal mo du la ti on, this pro du ces in cre a sed dis per -
si on of ven tri cu lar re po la ri sa ti on.15 QT dis per si on
pro lon ga ti on may le ad to se ve re ven tri cu lar arrhy -
thmi a, for this re a son our last fin ding is har mo ni o -
us with pre vi o us re sults. In our study, only thre e
had QT dis per si on lon ger than 80 ms (Se ri o us risk
for li fe-thre a te ning arrhy thmi a) among MVP ca ses
but ne ver had among con trol gro up. Ho we ver, as a
new fin ding, in our study we ob ser ved that QT dis-
per si ons of MVP ca ses with isc ha e mic-li ke ST seg-
ment dep res si on we re lon ger than tho se with
nor mal elec tro car di og rap hic fe a tu re.

In pre vi o us ar tic les, the cor re la ti on bet we en
se ve rity of val ve pat ho logy and QT dis tan ce and
bet we en se ve rity of val ve pat ho logy and QT dis-
per si on ha ve be en po in ted wit hin MVP ca ses.12

Ho we ver, as a new fin ding we eva lu a ted the se cor-
re la ti ons re la ted to the age. In our study, we ob ser -
ved that QT dis tan ce and QTc dis tan ce we re
cor re la ted with age among MVP ca ses. Pro bably,

this was anot her si de of the ha bi ta ti on of val ve pat -
ho logy. At this mo ment, it was in te res ting ke e ping
in mind the study which po in ted that most of ca ses
with sud den de ath we re yo un ger wo men with QT
pro lon ga ti on.3 Mo re o ver, in our study QT dis per si -
ons of MVP ca ses and QTc dis per si ons we re cor re -
la ted with age. Pro bably, the se re sults are re la ted
to the mi ni mal chan ges with aging eno ugh may ef-
fect elec tro car di og rap hic fin dings.

CLI NI CAL IMP LI CA TI ONS

In our study, we ob ser ved that “dysrh ythmi a ” in
MVP ca ses we re mo re fre qu ent than tho se con trol
gro up’s. We be li e ve that ec ho car di og rap hic eva lu -
a ti on is ne ces sary in sub jects with pal pi ta ti on whe -
ne ver we ob ser ved dysrhtmi a or isc ha e mic-li ke ST
seg ment dep res si on on the ir elec tro car di og rap hic
exa mi na ti on. 

Alt ho ugh MVP is com monly se en in ge ne ral
po pu la ti on, so me li fe ti me chan ges such as proph -
yla xis of bac te ri al en do car di tis, use of so me drugs
(be ta-bloc kers) may be ne ces sary to pre vent symp-
toms, to fol low-up the co ur se and se ve rity of the
di se a se by two-di men si o nal ec ho car di og raphy and
to avo id so me un ne ces sary in ter ven ti ons.

QT dis tan ce in the ca ses with MVP was ne ver
dif fe rent sta tis ti cally than tho se con trol ca ses in our
study. For this re a son, ex tra-or di nary pro ce du res
such as QT dis per si on me a su re ment sho uld be ro -
u ti nely per for med for risk-es ti ma ti on. Do ubt less,
most in te res ting elec tro car di og rap hic fin ding in
MVP ca ses is QT dis per si on pro lon ga ti on es pe ci -
ally among ca ses with isc ha e mic-li ke ST seg ment
dep res si on. QT dis per si on pro lon ga ti on may le ad
to se ve re and fa tal aryh tmi a. 

QT in ter val pro lon ga ti on may al so le ad to se-
ve re aryh tmi a. For this re a son QT in ter val sho uld
be fol lo wed with re pe ti ti ve me a su re ments es pe ci -
ally among aging sub jects. Furt her stu di es might
be ne ces sary for high risk gro up. So me elec troph -
ysi o lo gic stu di es and so me ini ti a ti ve pro ce du res
(an ti arhy thmic proph yla xis, etc.) may be use ful
and li fe-sa ving es pe ci ally in the mo re amp le stu -
di es. 24-ho ur elec tro car di og rap hic re cords may be
use ful for de tec ting pa roxy smal aryh tmi a in the se
ca ses.
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CONCLUSION
Elec tro car di og rap hic chan ges are mo re fre qu ent in
MVP ca ses than tho se wit ho ut any val ve pat ho logy.
QT dis per si on pro lon ga ti on of MVP es pe ci ally
among ca ses with ST seg ment chan ge and in cre a se

of dis per si on with age is most in te res ting fe a tu re of
our study. This fin ding sho uld be fol lo wed hardly
ke e ping in mind the cli ni cal re sults and im por tan -
ce of QT dis per si on pro lon ga ti on. We conc lu de that
QT dis per si on me a su re ments sho uld be ro u ti nely
per for med in the ma na ge ment of MVP ca ses.
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