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Coronary heart disease (CHD) is the leading cause of mortality and morbidity worldwide affecting nearly 16 million persons over 20 
years of age in the USA [1-4]. Ventricular arrhythmias are the more predominant cause of sudden cardiac death (SCD) in patients with 
coronary heart disease [5-7]. Several electrocardiographic indices have been proposed for risk stratification and prognosis in patients 
with coronary heart disease [8-10]. It is well known the association of prolonged QT interval and malignant ventricular arrhythmias 
and SCD. A prolonged QT interval has been shown to be closely associated with increased risk for SCD in some congenital and acquired 
channelopathies. Therefore, several studies have used the prolongation of QT interval as an index for predicting fatal arrhythmia and SCD 
in different entities [11-13]. In addition, another electrocardiographic interval, the interval from the peak of the T wave to the end the T 
wave, that is, the Tpeak-Tend (Tp-Te) interval has been proposed to be utilized in the prediction of malignant ventricular arrhythmias and 
SCD in some ion channel diseases [14-16].

Basic studies have shed important knowledge and insight concerning the Tp-Te interval. Animal experiments in rabbits and dogs re-
garding left ventricular wedge models have demonstrated that the Tp-Te interval in an electrogram measured across the wedge correlates 
well with the transmural dispersion of cellular repolarization (TDR) [17-19]. There are certain factors that may influence these electro-
cardiographic intervals. As body weight increases, there is a linear increase in the QT interval which is followed by a parallel increase 
in the Tp-Te interval. Moreover, as heart rate increases, the Tp-Te interval decreases linearly. Despite these mentioned changes in Tp-Te 
interval and QT interval, the Tp-Te/QT ratio remains relatively constant [14-16].

In patients with congenital long QT syndrome or short QT syndrome, disproportionate prolongation of the Tp-Te interval relative to 
the QT interval play an important role in 2 ventricular arrhythmogenesis. Indeed, the Tp-e/QT ratio may serve as an accurate index for 
the dispersion of ventricular repolarization, independent of dynamic changes in heart rate. It has been suggested that the Tp-Te/QT ratio 
is a more accurate predictor of ventricular arrhythmias than the QT interval, corrected QT, or Tp-Te interval. Additionally, a high value of 
Tp-Te/QT ratio has been associated with arrhythmic events associated with many different entities [20,21].

There is interesting data on the influence of Tp-Te/QT ratio in patients with acute coronary syndrome. However, little is known about 
this index in patients undergoing primary percutaneous coronary intervention (PCI). In this context, Zhao X., et al. [22] evaluated the Tp-
Te/QT ratio immediately before PCI in patients with acute myocardial infarction to determine both its short- and long-term prognostic 
value. These authors [22] investigated the utility of the Tpeak-Tend/QT ratio as a marker of prognosis in 338 patients with ST segment 
elevation acute myocardial infarction undergoing primary PCI. The Tpeak-Tend/QT ratio was correlated with both short- and long-term 
outcomes. The optimal cutoff value for outcome prediction was a Tpeak-Tend/QT ratio of 0.29. A total of 115 (34%) patients exhibited a 
Tpeak-Tend/QT ratio ≥ 0.29. These patients showed elevated rates of both in-hospital death (22% vs 2%; P < 0.001) and main adverse 
cardiac events (48% vs 15%; P < 0.005). After discharge, the Tpeak-Tend/QT ratios ≥ 0.29 remained an independent predictor of all-cause 
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mortality (36% vs 5%, P < 0.001) and cardiac death (32% vs 3%, P < 0.001). Therefore, the authors concluded that the Tpeak-Tend/
QT ratio may serve as a prognostic predictor of adverse outcomes after successful primary PCI treatment in ST segment elevation acute 
myocardial infarction patients [22]. Prolonged values Tp-Te/QT ratios have been related with sudden cardiac death and major advanced 
cardiac events during the hospital stay, and also with death from any cause or cardiac death associated with second- or third-degree 
atrioventricular block during the follow-up period. The clinical utilization of the Tp-Te/QT ratio as an electrocardiographic index for as-
sessing risk in patients undergoing PCI may concede further advancements in clinical assessment, outcomes and prognosis in patients 
with coronary heart disease undergoing PCI.

In another interesting research performed in patients undergoing PCI, Wang X., et al. [23] studied the relationship between ST segment 
resolution post-PCI and Tp-Te interval in 374 patients with the first ST segment elevation acute myocardial infarction undergoing PCI. 
These ECG parameters were measured in infarction-related and non-infarction-related ECG leads. They prospectively evaluated the ST-
segment resolution defined as ≥ 50% reduction as the complete ST resolution group, and those patients with less than 50% as the incom-
plete ST resolution group. The authors measured the Tp-Te intervals and the Tp-Te/QT ratio and related to major advanced cardiovascular 
events. They observed that the corrected Tp-Te interval (P< 0.001) and, the Tp-Te/QT ratio (P < 0.001) were significantly increased by 
myocardial infarction and partially recovered post-PCI. Patients with incomplete ST resolution showed more increased corrected Tp-Te 
interval (P < 0.001) and Tp-Te/QT ratio (P < 0.001) than those patients in the complete ST resolution group post-PCI. In multivariate anal-
ysis and receiver operating characteristic curves analysis, the Tp-Te/QT ratio was an independent and strongest predictor for ST segment 
resolution. These ECG parameters showed prognostic value for major advanced cardiovascular events in Kaplan-Meier survival analysis. 
Increased corrected Tp-Te interval and Tp-Te/QT ratio post-PCI predicted less ST segment resolution. The latter ECG parameter was the 
strongest predictor for ST segment resolution. The extent of ST segment elevation could represent the transmural potential gradients of 
phase 2 reentry. Increased Tp-Te interval could facilitate early and delayed after-depolarization-induced triggered activity developing 
malignant ventricular arrhythmias [21,24-26].

In conclusion, the Tp-Te/QT ratio is an important index of ventricular repolarization that was shown to remain constant despite dif-
ferences in body mass or dynamic changes in heart rate. It provided a valuable consistency allowing longitudinal comparison of patient 
data. It is considered to be a more sensitive index of ventricular arrhythmogenesis compared with the sole utilization of either the Tp-Te 
interval or QT intervals. The Tp-Te/QT ratio further provides an estimate of dispersion of repolarization relative to total duration of repo-
larization and may serve as a prognostic predictor of major adverse cardiovascular events after successful PCI in patients with coronary 
heart disease. Further larger studies are needed and should be performed to evaluate in detail the medical utility and clinical implication.
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