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Heart rate turbulence, can be used to assess of stable coronary 
artery disease and its severity?
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Kalp hızı türbülansı, kararlı koroner arter hastalığı ve yaygınlığını değerlendirmede 
kullanılabilir mi?
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Identification of high-risk cardiac patients is crucial 
for stratification strategies and prevention of cardio-

vascular events, including death. Heart rate variability 
(HRV), based on RR interval assessment, is one of the 
oldest Holter-derived risk stratification parameters. 
In 1999, Schmidt et al. described the phenomenon of 
heart rate turbulence (HRT), a measure of the autonom-
ic response to perturbations of arterial blood pressure 
invoked by a ventricular premature beat (VPB).[1] HRT 
is the initial acceleration and subsequent deceleration 
of sinus rhythm following VPB, with a compensato-
ry pause. Single VPB triggers oscillations in cardiac 
cycle duration. A VPB beat results in a transient drop 
in blood pressure, which triggers activation of barore-
ceptors and leads to an immediate vagal inhibition and 
increase in heart rate. Augmented myocardial contrac-
tility following VPB and the subsequent increase in 
blood pressure lead to an opposite reaction, with sub-
sequent decrease in sinus node activity, and thus the 
biphasic HRT curve of acceleration and deceleration 
occurs. In healthy subjects, VPB provokes a biphasic 
reaction of early acceleration and late deceleration of 
the heart rate, while in high risk subjects, such a reac-
tion is diminished or even completely absent.

HRV and HRT are validated methods for the eval-
uation of cardiac autonomic nervous system dysfunc-

tion. Decreased HRV and 
HRT are believed to be 
mechanisms contributing 
to an increased risk of 
developing life threaten-
ing arrhythmias.

HRT is calculated from long-term Holter recordings. 
Specialized computer software is required to measure 
small beat-to-beat variations in RR intervals. HRT is 
represented by 2 parameters: turbulence onset (TO), re-
flecting the initial acceleration of heart rate after VPB, 
and turbulence slope (TS), describing the subsequent 
deceleration of heart rate following VPB. Abnormali-
ties in HRT, potentially reflecting autonomic dysfunc-
tion or impaired baroreflex sensitivity, were observed 
in up to 10% of the apparently healthy subjects.[2]

Several large clinical studies have shown the prog-
nostic value of decreased (or abnormal) HRT in iden-
tifying patients at high risk of arrhythmic mortality. 
These studies were performed especially in patients 
with myocardial infarction and congestive heart fail-
ure. Furthermore, the predictive value of HRT upon 
arrhythmic events, including hypertension, diabetes, 
and pulmonary hypertension, was studied in different 
patient groups.[3-7]

Abbreviations:

CAD Coronary artery disease
HRT Heart rate turbulence
HRV Heart rate variability
TS Turbulence slope
VPB Ventricular premature beat
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There is limited data regarding the value of HRT 
parameters in patients with stable coronary artery dis-
ease (CAD) and its relationship to the severity of the 
disease.[8] Baydar et al.[9] compared the HRT param-
eters between patients with and without CAD in their 
study. They demonstrated that HRT values were ab-
normal in patients with CAD compared with the con-
trol group. In this study, a significant correlation be-
tween HRT parameters and Gensini score was found. 
Studies have suggested that although the majority of 
patients with stable CAD at low risk have good prog-
nosis, impaired HRT values can indicate increased 
mortality risk. The limitation of this study is that it 
was conducted in a small patient population. 

The analysis of HRT is an inexpensive and simple 
method which can be performed with a routine am-
bulatory 24-hour electrocardiogram (ECG) recording. 
However, despite the promising outcomes of the early 
studies, this predictor has not influenced clinical prac-
tice yet. Long-term prospective studies are needed to 
assess the prognostic importance of impaired HRT in 
stable CAD.

Conflict-of-interest issues regarding the authorship or 
article: None declared.

REFERENCES

1. Schmidt G, Malik M, Barthel P, Schneider R, Ulm K, Rolnitz-
ky L, et al. Heart rate turbulence after ventricular premature 
beats as a predictor of mortality after myocardial infarction. 
Lancet 1999;353:1390–6. CrossRef

2. Grimm W, Sharkova J, Christ M, Schneider R, Schmidt G, 
Maisch B. Heart rate turbulence following ventricular prema-
ture beats in healthy controls. Ann Noninvasive Electrocar-
diol 2003;8:127–31. CrossRef

3. Miwa Y, Ikeda T, Sakaki K, Miyakoshi M, Ishiguro H, Tsu-
kada T, et al. Heart rate turbulence as a predictor of cardiac 
mortality and arrhythmic events in patients with dilated car-
diomyopathy: a prospective study. J Cardiovasc Electrophysi-
ol. 2009;20:788–95. CrossRef

4. Berkowitsch A, Zareba W, Neumann T, Erdogan A, Nitt SM, 
Moss AJ, Pitschner HF. Risk stratification using heart rate tur-
bulence and ventricular arrhythmia in MADIT II: usefulness 
and limitations of a 10-minute holter recording. Ann Nonin-
vasive Electrocardiol 2004;9:270–9. CrossRef

5. Cygankiewicz I, Wranicz JK, Bolinska H, Zaslonka J, Jasze-
wski R, Zareba W. Prognostic significance of heart rate turbu-
lence in patients undergoing coronary artery bypass grafting. 
Am J Cardiol 2003;91:1471–4. CrossRef

6. Kossaify A, Garcia A, Ziade F. Assessment of heart rate tur-
bulence in hypertensive patients: rationale, perspectives, and 
insight into autonomic nervous system dysfunction. Heart 
Views 2014;15:68–73. CrossRef

7. Bissinger A, Ruxer J, Ahmed RB, Lubinski A. Heart rate tur-
bulence in patients with poorly controlled diabetes mellitus 
type 2. Arch Med Sci 2014;10:1073–7. CrossRef

8. Sestito A, Valsecchi S, Infusino F, Sgueglia GA, Bellocci F, 
Zecchi P, et al. Differences in heart rate turbulence between 
patients with coronary artery disease and patients with ven-
tricular arrhythmias but structurally normal hearts. Am J Car-
diol 2004;93:1114-8. CrossRef

9. Baydar O, Oktay V, Sinan ÜY, Coşkun U, Yıldız A, Abacı O, 
et al. Heart rate turbulence in patients with stable coronary 
artery disease and its relationship with the severity of the dis-
ease. Turk Kardiyol Dern Ars 2015;43:594–8.

http://dx.doi.org/10.1016/S0140-6736(98)08428-1
http://dx.doi.org/10.1046/j.1542-474X.2003.08206.x
http://dx.doi.org/10.1111/j.1540-8167.2009.01438.x
http://dx.doi.org/10.1111/j.1542-474X.2004.93600.x
http://dx.doi.org/10.1016/S0002-9149(03)00402-8
http://dx.doi.org/10.4103/1995-705X.144790
http://dx.doi.org/10.5114/aoms.2014.47819
http://dx.doi.org/10.1016/j.amjcard.2004.01.037

