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Introduction
Heart rate variability is a cardiovascular parameter that varies over 

time, under the influence of the sympathetic and parasympathetic 
systems [1]. It is a simple and accessible tool in cardiological practice. 
Analysis of heart rate variability is a sensitive and non-invasive method 
that allows the exploration of sympathovagal balance [2,3].

We can predict that autonomic nervous system (ANS) activity 
will be modified in patients who have undergone surgery for CHD. 
Numerous studies have consistently shown that heart surgery, especially 
after repair of a tetralogy of Fallot [4-7] and Fontan surgeries [8-10] 
leads to a significant reduction in heart rate variability. A decrease in 
parasympathetic tone or increase in sympathetic tone predisposes to 
the development of arrhythmias and leads to a higher risk of sudden 
death in CHD [11,12].

Moreover, it is well demonstrated that a decrease in HRV 
eventually may appear not only as a consequence of decreased activities 
of sympathetic and parasympathetic branches of ANS, but also as 
independent metabolic phenomen, related to possible impairment of 
cardiomyocytes, especially cells of sinoatrial node (SAN) that may be 
less responsive to the neural and humoral impacts [13].

The extents, to which the sympathetic and parasympathetic systems 
are affected, as well as the possibility for reinnervation, are not known. 
The aim of our study was to evaluate the impact of heart surgery on 
sympathetic and parasympathetic activity in children after surgery for 
congenital heart disease, and to compare HRV in patients that did and 
did not had an atriotomy at the time of the surgical repair. 

Methods
In this single centre, retrospective study we report heart rate 

parameters on 54 patients with CHD who had undergone surgery and 
a control group of 51 young patients with structural normal hearts 
(Figure 1). Patients with factors that could influence the modulation of 
the HRV were excluded from the study, this included patients with left 
ventricular dysfunction and treatment with antiarrhythmic dugs and 
beta-blockers.

Electrocardiography, echocardiography and 24 h Holter monitoring 
were analysed. In the group of patients with heart disease who 
underwent surgery, there were 28 males and 26 females. Mean age at 
surgery was 2.57 +/– 3.3 years (median 0.72, minimum 0.01, maximum 
15.34). Twenty patients underwent surgery for a left-to-right shunt, 11 
for a single ventricle, 9 for right ventricular outflow tract obstruction, 
5 for left ventricular outflow tract obstruction, 6 for transposition of 
the great vessels, 1 for Ebstein’s anomaly and 2 for double discordance 
(Figure 2). These patients were divided into two groups: the first had 
surgery with atriotomy and the second had surgery without atriotomy. 

All the patients were in sinus rhythm at the initial evaluation. 
Patients on anti-arrhythmic agents and those with a rhythmic anomaly 
on Holter monitoring were excluded. Echocardiography showed good 
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Abstract
Objective: The aim of study was to evaluate the heart rate variability ( HRV) changes in children operated on for 

congenital heart disease (CHD)�䐀伀.
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In the group of children who had undergone surgery, there was 
no significant difference between those whose surgery included an 
atriotomy and the group without atriotomy. 

Discussion
This study shows that there is a reduction in HRV after surgery for 

CHD in young children, but it was unable to demonstrate that surgical 
atrial incision had an effect on this reduction.
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