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Abstract

Atrioventricular nodal reentry tachycardia (AVNRT) is known to be associated with
increased risk of susceptibility for ventricular arrhythmias and sudden death. Studies
indicate that prolongation of the interval betweenthe peak and end of the T wave (Tpeak to
Tend, Tp-e) on the 12-lead ECG is a marker of ventcular arrhythmogenesis. The aim of
this study was to assess ventricular repolarizationn patients with AVNRT by using Tp-e
interval, Tp-e/QT ratio, and Tp-e/QTc ratio. Patient records of Bursa Postdoctorate
Training and Research Hospital were retrospectivelyanalyzed. Electrocardiogram of 62
patients, who were diagnosed with AVNRT by electropysiological study, were obtained and
scanned. T wave peak to end interval, QT and corréed QT intervals and some other ECG
intervals were measured. Electrocardiograms by agand sex were matched with 34 healthy
individuals who were compared as controls. Patientswith critical coronary stenosis,
moderate or severe valvular disease, left and/orght heart failure, left and/or right ventricle
hypertrophy, atrial fibrillation, right or left bun dle block or patients who got pacemaker or
ICD implanted were excluded from this study. Both goups did not differ in patient
demography. Mean values for AVNRT patients and combl group were: QT (362.7+43.7 vs
364.1+ 34.1), QTc (417.8+43.2 vs 438.31£44.2) and-@pnterval (83.5+16.6 vs 77.0£9.7). Tp-
e/QT and Tp-e/QTc ratio were also higher in the AVIRRT group. T wave peak to end interval
is a measure of transmural dispersion of repolarizéon in the left ventricle and accepted as a
surrogate for increased risk of ventricular arrhythmogenesis. Tp-e/QT and Tp-e/QTc are
relatively new markers; which also indicate repolaization defects. Our results show that Tp-
e (p=0.018), Tp-e/QT (0.23 vs 0.21; p=0,008) and -BPQTc (0.20 vs 0.17; p=0.000) were
significantly higher in AVNRT group; which correspond to previous studies about strong
relationship between AVNRT and ventricular arrhythmia.
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Introduction Tp-e) on the 12-lead ECG is a marker of ventricular
arrhythmogenesis [4, 5, 6]. Prolongation of thiteimal
Atrioventricular nodal reentry tachycardia (AVNRT  'epresents a period o_f potential vulnerability éeentrant
the most common form of regular supraventriculaVentricular —arrhythmias. Prolonged Tp-e has been
tachycardia (SVT) [1]. AVNRT is known to be assoeth assoma_ted with mcre_ased risk of mortality in the
with higher susceptibility for ventricular arrhytias than ~congenital and acquired long QT syndromes [7],
healthy individuals [2, 3]. Sudden cardiac deatle ¢ NYPertrophic cardiomyopathy [8] and also in pagent
ventricular fibrillation is a rare, but serious golination ~ undergoing primary PCI for myocardial infarction].[9
of nodal reentry. Underlying mechanisms of suddediowever, there is no information available asseptie
cardiac death due to these arrhythmias are unpéar Tp-e in patients with AVNRT. The aim of this stuaigs to
Recent studies indicate that prolongation of theriml ~ @SSess ventricular repolarization in patients WINRT
between the peak and end of the T wave (T peakdp e PY Using Tp-€ interval, Tp-e/QT ratio, and Tp-e/Qato.
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Methods the written code imports the image file first ahert, by
choice, allows the user to pick points that nedaktpicked
Subjects of study to get measurements or generates a matrix thaistonga

Patient records of Bursa Postdoctorate Training andedicated numeric value of each pixel's color. Gngaa
Research Hospital were retrospectively analyzedsB€ matrix gives user the flexibility of using funct®rhat is
62 patients, who were later diagnosed as AVNRT byredefined by program. In spite of this, hand pigkis
electrophysiological study, were obtained and sednn easier and has a simple interface especially fginber
ECGs by age and sex were matched with 34 healthgvel users. Algorithms are developed and usedeib g
individuals, who did not have AVNRT or any excellent measurements in order to tolerate diffege:
supraventricular tachycardia. They were used atralen such are tilting during scanning process, diffes@nning
Patients with critical coronary stenosis, modecateevere resolutions and using different ECG.

valvular disease, left and/or right heart faildrgpertension
of any stage, left and/or right ventricle hypertrgpatrial
fibrillation, right or left bundle block or patientwho got
pacemaker or cardioverter/defibrillator implantederev

The QT interval was defined as extending from the
beginning of the QRS complex to where T waves dekce
onto the isoelectric baseline. When a U wave infged

excluded from the study.

Measurement of Tp-e, QT and QRS Intervals from the
12-L ead ECG:

All ECGs were scanned. The Tp-e interval was dedfiae
the interval from the peak of T wave to the end ofave.

the T wave before returning to baseline, the Qervatl
was measured to the nadir of the curve betweeil ted
U waves. The QTc interval was calculated usingBaeett
formula: QTc (miliseconds)=QT measurédR (seconds).

Statistical Analysis

Measurements of Tp-e intervals were performed fronpPSS 13.0 statistical software was utilized. Inddpat-

precordial leads [10]. T wave peak to end inter@al, and
corrected QT intervals were measured by an engimitier

samples T test and Pearson's chi-square testausenlefor
univariate case-control comparisons of continuoad a

a computer program involving the MATLAB (MathWorks, categorical variables for all cases vs. contrelspectively.

Natick U.S.A.) since using a ruler, vernier caligerany

other manual measuring tool to get measurements froResults

ECG papers could be either inaccurate or slow. &hes

codes are based on image manipulation principles. Both groups did not differ in patient demographgigle 1).
Mean values for AVNRT patients and control groupeve

Image manipulation method could be divided intee¢hr QT (362.7£43.7 vs 364.1+ 34.1), QTc (417.8+43.2 vs

subdivisions: image processing, image analysisraage 438.3+44.2) and Tp-e interval (83.5£16.6 vs 77.0x9 p-

understanding. Image analysis is the techniquesthaild e/QT and Tp-e/QTc ratio were also higher in AVNRT

be used to gather measurement data from ECG. Runnigroup. All of the measurements are listed in t&ble

Table 1. Demographic findings of both groups.

Variable Patient group (n=62) Control group (n=34) P value
Male sex (n, % 27162 (43.5%) 10/34 (29.4%) 0.17¢
Age (years) 48.3114.4 42.29 0.091
Hypertension (n, %) 0/62 (0%) 0/34 (0%) 1.000
Diabetes (n, %) 10/62 (16.1%) 6/34 (17.6%) 0.849
Smoker (n, %) 15/62 (24.2%) 7/34 (20.6%) 0.689

Table 2. Electrocardiograhic measurements of both groups.

Parametel Patient group (n=62) Control group (n=34) P value
QT interval (msec) 362.7£43.7 364.1+ 34.1 0.870
QTc (msec) 417.8+43.2 438.3+44.2 0.030
Tp-e interval (msec) 83.5£16.6 77.0£9.7 0.018
Tp-e/QT 0.23+0.0 0.21+0.0 0.008
Tp-e/QTc 0.2040.0 0.17+0.0 <0.001

Tp-e: T wave peak to end interval, QTc: correctddi@erval, msn: miliseconds, Data are presentechaans +SD
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Discussion with AVNRT than healthy controls. What is more,us
show that Tp-e/QT (0.23 vs 0.21; p=0,008) and Tpte/

The present study showed that Tp-e interval, Tpre/Q(0-20 vs 0.17; p=0.000) were significantly higher i
andTp-e/QTc ratio were prolonged in patients wit/AVNRT group.

AVNRT. T wave peak to end interval is a measure of )

transmural dispersion of repolarization in the \etricle ~ €onclusion

and accepted as a surrogate for increased risk &Ur findings put forward that Tp-e, Tp-e/QT and Tp-
ventricular arrhythmogenesis. Tp-e/QT and Tp-e/@fe e/QTc measurements; whlch were obtained from sarfac
relatively new markers; which also indicate repiattion ~ ECG, are significantly high in patients who suffesm
defects. Published studies clearly suggest thecapiity ~AYNRT rather than healthy controls. Keeping the
of Tp-e/QT ratio as a potentially important indeX o coexistence of A\_/NRT and venf[rlcular arrhythmias in
arrhythmogenesis, both under the conditions of tshorMind, results raise the question whether there is
normal and long QT interval, as well as in conggrand myocardl_al repolarization he_tero_genelty in thesteps
acquired channelopathies. In various high-risk pean, ~ O NOt. Since Tp-e prolongation is an accepted eraior
such as, patients with hypertrophic cardiomyopdiy, sudden death caused by ventricular arrhythmia meso
12, 13], post-myocardial infarction [9, 11], longTQ conditions, it is worth investigating for its utyliin risk
syndrome [14, 15, 16] inducible ventricular tachyta @ssessment for this group of patients.

[17, 18, 19], end-stage renal disease [20], redaireL. itati
tetralogy of Fallot [21] or Brugada syndrome [1Q] Zp- imitations

e interval had been found to be more prolonged thagyg js the first study; which aims to relate AVNRth

cor:jtroll patients. hani ; | . . Tp-e measurements. However, our subject number is
Underlying mechanism of Tp-e prolongation in g, e small in establishing a definite conclusioh.

ventriculz_:lr repolarization abnormality was proposh";d prospective study with long-term follow-up for
Antzelevitch and coworkers [6]. The authors deeid  \entricylar arrhythmias would shed more light ofis th
_thelr_pumerous _artlcles thfdt there are f[hree types subject. Furthermore, utilization of electro-anatom
identifiable cells in the ventricular myocardiumn®©type mapping systems would contribute to the evaluatibn

of these cells is the subendocardial M cell (Mid-gist rhances in ventricular conduction and/or elemt

myocardial); which has larger late sodium andyisarangement. This limitation is also a resulttoé
sodium/calcium exchange currents and a weaker WOWIretrospective nature of our study

activating delayed rectifier current [23]. The mvia of

Tp-e corresponds with transmural dispersion

repolarization in the ventricular myocardium, a iper
during which the epicardium has repolarized anfiiliy

excitable, but the M cells are still in the process References
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