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Abstract. — OBJECTIVE: Numerous restric-
tions, which are imposed on children with ar-
rhythmia, influence their quality of life (QoL)
and may have a negative impact on their fur-
ther development. Ablation is a highly success-
ful treatment leaving patients free from arrhyth-
mia and other related limitations. There are very
few studies evaluating the influence of ablation
on the QoL in children with arrhythmia, based
on small groups of patients. The aim of this
study was to evaluate the impact of ablation on
the QoL in children with supraventricular tachy-
cardia (SVT).

PATIENTS AND METHODS: We included 122
children with SVT who underwent a successful
ablation. The Qol was assessed before and af-
ter the ablation, using the WHOQOL-BREF and
the Pediatric Arrhythmia Related Score (PARS)
— a specific questionnaire developed by the au-
thors.

RESULTS: Six months after the ablation, WHO-
QOL-BREF showed a significant improvement in
the QoL in the physical (Phd) (p < 0.0001), psy-
chological (Psd) (p = 0.0014) and social relation-
ships (SRD) (p = 0.0165) domains. PARS showed
a significant improvement in the QoL in the Phd
(p < 0.0001), Psd (p = 0.0307) and medical sat-
isfaction domains (Msd) (p < 0.0001). No im-
provement in Psd was revealed in children who
had been off medications before the ablation.
In the youngest children, a significant improve-
ment was observed in all the measured domains
in both questionnaires (p < 0.05), while in old-
er children the greatest improvement after the
ablation was noted in the area of physical func-
tioning.

CONCLUSIONS: Ablation in children with SVT
significantly improved general satisfaction with
health and with the QoL and had a positive im-
pact on QoL scores. The youngest patients and
those on antiarrhythmic medication before the
ablation, benefit most from the procedure.
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Introduction

Supraventricular tachycardia (SVT) is the most
common type of arrhythmia in children'?. The
most frequent cause of SVT in the pediatric group
is atrioventricular reentrant tachycardia (AVRT)
related to Wolff-Parkinson-White (WPW) syn-
drome, and less common causes are atrioventric-
ular nodal reentrant tachycardia (AVNRT) and
atrial ectopic tachycardia (AET)"2. Treatment of
arrhythmia depends on diagnosis and severity
of symptoms'. Pharmacotherapy of SVT is not
fully effective, requires regular administration
and is associated with potential side effects®*.
Radiofrequency ablation (RFA) or cryoablation is
recommended as a method of choice in patients
with SVT, recurring despite pharmacotherapy’.
Ablation has a high success rate, low procedural
risk and leaves patients free of arrhythmia and
previous limitations of their daily activities.

Studies performed in pediatric patients in-
dicate that arrhythmia may significantly affect
their QoL, cognitive and emotional development.
Moreover, the QoL of children with cardiac ar-
rhythmia is poor and comparable to that of chil-
dren with other chronic diseases®®. There are
many studies assessing the QoL of adult patients
with various cardiac arrhythmias, documenting a
significant improvement in the investigated fields
after ablation®*°3, However, there are very few
studies, based on a small number of cases, in-
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vestigating the impact of ablation on the QoL in
children with arrhythmia®'*!.

According to the Constitution of the World
Health Organization (WHO), health is a state
of physical, mental and social well-being and
not merely the absence of disease or infirmity'.
The improvement of patients’ health or even
their complete recovery does not always mean
the improvement of psychological functioning;
thus, the significance of QoL evaluation is of
great importance'’. The aim of this study was
to evaluate the QoL in children with SVT who
underwent successful catheter ablation. The QoL
was investigated using two methods: a generic
questionnaire  WHOQOL-BREF and Pediatric
Arrhythmia Related Score (PARS) — a new spe-
cific questionnaire developed by the authors for
the needs of the study group. The second aim
of the study was to assess the relations between
age, gender, previous medications, frequency of
tachycardia episodes, time between diagnosis and
ablation, type of arrhythmia and the improvement
of QoL, investigated by two methods.

Patients and Methods

Patients

The study group included children aged 7-18,
with documented SVT and no organic heart dis-
ease or other chronic conditions that could inter-
fere with the QoL, who were treated in our insti-
tution with RFA or cryoablation. All the children
have undergone a standard procedure before ab-
lation, including medical evaluation, blood tests,
ECG and echocardiography. The study protocol
included the assessment of QoL using question-
naire before the ablation and six months after the
procedure. At the baseline assessment, the pa-
tients were asked to focus on their condition four
weeks before the ablation. After the ablation, the
patients sent responses to questionnaire by post.
All the patients and their parents provided written
consent to participate in the study.

The protocol was approved by the Bioethics
Committee of Poznan University of Medical Sci-
ences, Poznan, Poland.

Methods of QoL Assessment
WHOQOL-BREF

The WHOQOL-BREF is a shorter version of
the original instrument that may be more conve-

nient for use in large research studies or clinical
trials'®. The WHOQOL-BREF instrument com-
prises 26 items, which measure the following
broad domains: physical health, psychological,
social relationships and the environment. The
higher the score obtained in one domain, the
higher the QoL. WHOQOL-BREF also includes
two questions analyzed separately: the first ques-
tion, concerning the individual general perception
of the QoL and the second question, concerning
the individual general perception of their health.
Considering the patients’ age, the question refer-
ring to sexual activity, within the social domain
area, was removed from the questionnaire.
Pediatric Arrhythmia Related Score (PARS)
The second instrument used in this study was
the questionnaire regarding patients’ feelings and
observations connected with arrhythmia (Pedi-
atric Arrhythmia Related Score — PARS), which
was developed for the purpose of the scientific
project by pediatric cardiologists in collaboration
with the clinical psychologist and adjusted to the
group of arrhythmic children. This questionnaire
had already been used in our study evaluating the
Qol in children with SVT". The questionnaire
contains 32 questions divided into 3 domains:
physical (Phd) — regarding the symptoms per-
ceived as specific or likely to accompany SVT;
medical satisfaction (Msd) — concerning the co-
operation with medical care professionals; and
psychological (Psd) — referring to the emotional
condition of the studied individuals'. Each do-
main is assessed on a 1-5-point scale and numeric
results of individual areas are negatively directed,
i.e., the lower numeric value, the higher the QoL.

Statistical Analysis

STATISTICA 10 data analysis software (Stat-
Soft, Inc., Tulsa, OK, USA) was used to perform
the statistical analysis. A probability level of p
< 0.05 was regarded as significant. The study
compared the scores obtained in 4 domains of the
WHOQOL-BREF questionnaire and 3 domains
of the PARS questionnaire before and after the
ablation. Moreover, two questions from WHO-
QOL-BREF and all the questions from PARS
were analyzed separately. The Wilcoxon signed-
rank test was used to perform comparisons of the
above QoL parameters. Additionally, the QoL
before and after the ablation was compared in 3
age groups (7-12 years old, 13-15 years old, 16-18
years old) using the Wilcoxon signed-rank test.
The results of on- and off-medication patients
were compared using the Wilcoxon signed-rank
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test. The Spearman’s Rank Correlation Coeffi-
cient was used to assess correlations between
arrhythmia duration and QoL scores. To evaluate
how the QoL of children with arrhythmia differs
depending on SVT type and the frequency of
SVT episodes, the nonparametric Kruskal-Wallis
test followed by the Dunn-Bonferroni multiple
comparison test was used. Gender differences
were analyzed using the Mann-Whitney U test.

Results

One hundred seventy-seven patients with SVT
were included into the study and completed the
questionnaires before the ablation. In 10 patients
ablation was unsuccessful, 6 patients provided
incomplete questionnaires after the ablation and
39 patients did not send their questionnaires after
the procedure. Finally, 122 patients with com-
plete data were analyzed. The ablation efficacy
was evaluated at the end of the procedure and on
discharge. After a mean 2.9 + 1.6-year follow-up
(median/IQR: 3.0/2.5), the arrhythmia recurred
in 7 patients (5.7%). Patient demographics and
clinical data are shown in Table 1.

Impact of Ablation on QoL
WHOQOL-BREF

The analysis of the provided responses on a
S5-point Likert scale showed a significant im-

Table I. Patient demographics and clinical data.

provement in patients’ general satisfaction with
their health (mean/median/IQR: 3.0/3.0/2.0 vs.
4.2/4.0/1.0; p < 0.0001) and general satisfaction
with their Qol (mean/median/IQR: 3.7/4.0/1.0 vs.
4.3/4.0/1.0; p < 0.0001) after the ablation treatment
(Figure 1). QoL scores in the Phd, Psd and social
relationships domain (SRD) were significantly
higher 6 months after the ablation in comparison
with the baseline assessment (the mean+SD val-
ues on a 0-100 scale before the ablation vs. after
the procedure were: 65.0 = 15.9 vs. 79.4 +14.8;
74.2 £ 15.1 vs. 77.8 £ 16.0; 77.0 + 16.6 vs. 80.7 £
17.3 respectively); however, the ablation had no
significant impact on QoL scores obtained in the
environment domain (EnD) (Figure 2).

PARS

All the studied domains of PARS showed a
significant improvement six months after the
ablation, in comparison with the pre-treatment
period (the mean=SD values on a 1-5 scale before
the ablation vs. after the procedure were: Phd 2.4
+0.7vs. 1.8+£0.5; Msd 2.2+ 0.4 vs. 2.0 £ 0.5; Psd
24 £ 0.7 vs. 2.3 £ 0.7) (Figure 3). All the ques-
tions from PARS were also analyzed separately.
We noticed a significantly lower intensity of all
symptoms in the Phd after the ablation in com-
parison with the baseline values. Interestingly,
with regard to Msd, it was observed that before
the procedure the patients demanded more details
regarding their disease and its treatment and were
more apprehensive about the treatment. Also their
confidence about the efficacy of ablation was sig-

First SVT episode - age [mean £+ SD (median/IQR)]

Study group
Number of patients 122
Age [mean = SD (median/IQR)] 13.9 £ 2.8 (14.5/4.0)
Gender [n (%)]
Boys 55 (45.1)
Girls 67 (54.9)
Antiarrhythmic drugs [n (%)] 89 (72.9)

The duration of arrhythmia (from diagnosis to ablation) [n (%)]

<1 year 42 (34.4)

> | year, <5 years 45 (36.9)

> 5 years 35 (28.7)
Diagnosis (revealed on electrophysiological study) [n (%)]

AVRT 73 (59.8)

AVNRT 43 (35.3)

AET 64.9)
Frequency of SVT episodes [n (%)]

At least once a month 55

Less frequently than once a month but at least once every three months 26

Less frequently than once every three months 41

10.1 = 4.6 (11.5/8.0)
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Figure 1. The influence of ablation therapy on general satisfaction with QoL fA/ and with health condition /B)in SVT
group. Data are presented as percentage of patients.
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Figure 2. The influence of ablation therapy on the WHOLQOL-BREF domains in SVT group. Values are presented as
median; IQR and minimum-maximum.
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Figure 3. The influence of ablation therapy on the PARS
domains in SVT group. Values are presented as median;
IQR and minimum-maximum.

nificantly lower before the ablation. After the
procedure, there was a significant improvement
in patients’ perception of ablation. Six months
after the ablation procedure children were less
nervous and less inclined to cry in comparison
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with the baseline values (Psd). The influence of
ablation therapy on the PARS answers is shown
in Table I1.

Subgroups Analysis

Preablation Antiarrhythmic Medication

Out of the total group of 122 patients, 89 per-
sons (73%) had been on antiarrhythmic medica-
tion before the ablation. The main antiarrhythmic
drug was a beta blocker (n = 78). There was a sig-
nificant improvement of Psd in WHOQOL-BREF
after the ablation in children who had been on
antiarrhythmic therapy (mean = SD/median/IQR:
73.4 +15.2/68.8/25.0 vs. 78.2 + 14.7/81.3/25.0; p =
0.0007). The improvement of Psd in PARS was
less significant in these children (mean + SD/me-
dian/IQR: 2.4 £ 0.6/2.3/0.7 vs. 2.3 + 0.6/2.3/0.9;
p = 0.05). No improvement was noticed in Psd
in children who had been off medications before
the ablation (WHOQOL-BREF: p = 0.6034 and
PARS: p = 0.5090).

Frequency of SVT Episodes

The frequency of SVT episodes and their im-
pact on QoL were evaluated before the ablation
procedure. In children who reported the highest
frequency of SVT episodes, general satisfac-
tion with health was significantly lower than in
patients with the lowest frequency of tachycar-
dia attacks (mean/median/IQR: 2.8/3.0/2.0 vs.
3.4/3.0/1.0; p = 0.0162); however, the frequency of
episodes had no significant impact on the general
satisfaction with QoL and the domains of the
WHOQOL and PARS questionnaires. Following
the ablation, all values showed no differences
between the groups.

Duration and Type of Arrhythmia
Before the Ablation

The duration of arrhythmia (from the moment
of diagnosis until the questionnaire completion)
as well as the type of SVT had no effect on the
parameters of Qol.

Age at the Tme of Ablation

The children were divided into three age
groups (7-12 years; 13-15 years; 16-18 years). In
the youngest children, a significant improvement
was noticed in all the measured domains in both
questionnaires. In older children, the greatest im-
provement after the ablation was noted in the area
of physical functioning (Figure 4).
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Table II. The influence of ablation therapy on the PARS answers; data presented as mean/median.

6 months
Questions Baseline after p-value
Physical domain
1. Do you have dyspnea? 2.2/2.0 1.6/1.0 <.0001
2. Do you have palpitations? 3.6/4.0 1.8/1.5 <.0001
3. Do you have chest pain? 2.3/2.0 1.7/1.0 <.0001
4. Do you ever faint? 2.0/2.0 1.2/1.0 <.0001
5. Do you seem to pass urine more frequently than usual? 1.8/2.0 1.5/1.0 .0002
6. Do you ever have a blurred vision? (e.g. scotoma) 2.3/2.0 1.8/1.5 <.0001
7. Do you think you are more pale than your friends or do you happen 2.0/2.0 1.7/1.0 .0035
to become pale suddenly?
8. Do you experience situations in which you sweat more than your friends? 2.3/2.0 1.9/1.0 <.0001
9. Do you ever feel nauseous? 2.1/2.0 1.7/1.0 .0007
10. Do you have headaches? 2.7/3.0 2.4/2.0 .0039
11. Do you have stomach aches? 2.2/2.0 1.9/2.0 .0069
12. Do you sometimes feel suddenly cold without a reason? 2.1/2.0 1.8/1.5 .0018
13. Do you think you are weaker than your peers? 3.1/3.0 2.5/2.5 <.0001
Medical satisfaction domain
1. Would you like to learn more details about your disease? 3.7/4.0 3.2/3.5 .0001
2. Would you like to learn more details about the treatment? 3.7/4.0 3.2/4.0 .0008
3. Do you think that ablation treatment is effective? 4.3/4.0 4.5/5.0 .0024
4. Are you afraid of medical appointments? 1.9/2.0 1.6/1.0 .0023
5. Are you afraid of such examinations as ECG or echocardiography? 1.3/1.0 1.3/1.0 1.0
6. Are you afraid of ablation treatment? 3.3/4.0 2.3/2.0 <.0001
7. Are you afraid of a blood draw? 2.6/2.0 2.5/2.0 2102
8. Do you understand the idea of ablation treatment? 4.3/4.0 4.5/5.0 .0310
9. Have you ever hidden your disease symptoms from your doctor? 1.3/1.0 1.4/1.0 .3450
10. Have you ever not followed doctor’s recommendations? 1.7/1.0 1.6/1.0 5754
11. Do you always follow all doctor’s recommendations regarding 4.2/5.0 4.3/5.0 .3498
the intake of medicines?
12. Do you limit your physical exercises if this is recommended by your doctor?  4.1/4.0 4.2/4.0 .3985
Psychological domain
1. Do you often cry? 2.3/2.0 2.1/2.0 .0521
2. Is it easy to make you cry? 2.7/3.0 2.5/2.0 .0166
3. Do you think you are more nervous than your peers? 2.9/3.0 2.6/2.0 .0061
4. Do you think you are sadder than your peers? 2.0/2.0 1.9/2.0 2074
5. Do you think you are happier than your peers? 2.8/3.0 2.7/3.0 6717
6. Do you think you are lonelier than your peers? 1.7/2.0 1.7/1.0 7563
7. Can you count on your friends? 4.2/4.0 4.0/4.0 2437
Gender Discussion

The study group was divided according to
gender. Before the ablation, a difference between
male and female was noted in the Psd from PARS,
where higher intensity of negative feelings related
to arrhythmia was noted in females (mean + SD/
median/IQR: 2.2 + 0.7/2.1/0.7 vs. 2.5 + 0.6/2.4/0.6
respectively, p = 0.0021), and the difference re-
mained after the ablation (mean = SD/median/
IQR: 2.1 £0.6/2.0/0.7 vs. 2.4 £ 0.7/2.4/0.7 respec-
tively, p = 0.0013). Before the ablation, physical
functioning, according to PARS scores, was sim-
ilar in males and females (p = 0.3253), but in the
follow-up boys showed greater improvement than
girls (mean £ SD/median/IQR: 1.6 £ 0.4/1.6/0.7
vs. 2.0£0.6/2.0/0.8 respectively, p < 0.0001).

During a six-month follow-up period, we noted
that a successful RFA/cryoablation had a positive
impact on general satisfaction with QoL and
general satisfaction with health. Successful elim-
ination of tachycardia substrate improved QoL,
particularly with regard to physical functioning
of patients. The published studies on pediatric
patients with SVT showed the positive effects of
ablation on QoL; however, it needs to be stressed
that these studies were based on significantly
lower numbers of patients in comparison with our
study group. Thus, our study is currently the larg-
est available study evaluating QoL of pediatric
patients after successful ablation of SVT. Strieper
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et al® evaluated QoL in 27 pediatric patients with
SVT after successful ablation, using Pediatric
Quality of Life Inventory (PedsQL) cardiac mod-
el questionnaire before and 6 months after the
procedure. That study confirmed a significant
improvement in all the measured areas following
a successful elimination of tachycardia substrate
when analyzing the whole study group; however,
in the younger group, i.e. 5-12 years, the individu-
al scores of emotional, social and school domains
did not change significantly®. In another study, the
authors analyzed whether there was a change in
QoL in 38 children with SVT, they demonstrated
a significant improvement in all the measured
areas one month after a successful RFA as com-
pared with the pre-ablation period; the greatest
improvement was in physical functioning, partic-
ularly in children older than 12 years of age'®. The
one-month assessment of QoL after the ablation
might be too short though, as the arrhythmia
occurrence may vary, the obtained results could
be a “placebo” effect rather than the real improve-
ment related to tachycardia. The authors of those
studies®" used PedsQL cardiac module, which is
one of the approved questionnaires validated by
Uzark et al*** for pediatric patients with heart
conditions. However, that questionnaire is not
available in polish language version. Generic
questionnaires can be useful, but not thoroughly
effective to assess the Qol in patients with car-
diac diseases?. Therefore, it appears crucial to
support QoL evaluation based on a generic ques-
tionnaire with a specific questionnaire designed
for the studied group. In this study, we used a
short version of the WHOQOL-BREF question-
naire, which is an acknowledged tool, referred
to in the subject literature?, used by scientists to
evaluate QoL also in children and teenagers®**.
There are several questionnaires developed espe-
cially for cardiac patients, such as the previously
mentioned PedsQL cardiac module or pediatric
cardiac quality of life inventory®*2*. Those ques-
tionnaires were created to assess QoL in children
with various heart diseases. Investigators tried
to create their own questionnaires adapted to
pediatric patients with arrhythmia; one of such
questionnaires is the Cardiac Arrhythmia Quality
of Life for Youths®”. We also attempted to devel-
op the questionnaire particularly tailored to the
study group. Thus, the PARS questionnaire was
developed, which evaluates individual feelings
and observations connected with arrhythmia.
This questionnaire has already been used in our
study to evaluate the Qol in children with SVT.

It has appeared to be a useful tool to complement
the generic questionnaire in the evaluation of
QoL in patients with SVT". Some investigators
analyzed the influence of ablation on QoL only
one month after the procedure. In the first period
after the ablation there are several limitations
imposed on a patient. In most cases, they need to
take aspirin for one month and are recommended
to refrain from physical activity for the first one
to three months. This may definitely influence
the QoL assessed within this period. Another
important issue is that the occurrence of tachy-
cardia episodes is unpredictable and, therefore,
the assessment of QoL should be performed at
least 6 months after the procedure to avoid both
the placebo effect and the restriction related
to postprocedural recommendations. Thus, we
decided to perform the follow-up evaluation six
months after the ablation. Evaluating the QoL and
its relation to age in our study, we noticed that the
youngest group reported the most considerable
benefit from ablation treatment. In older children
(> 16 years), despite a significant improvement in
their physical functioning and greater satisfaction
with health condition and QoL after the ablation,
an improvement was not observed with regard
to psychological functioning. We believe that
the oldest children who are the most aware of
the threats related to arrhythmia, despite a suc-
cessful therapy, may still feel anxiety associated
with its relapse. This should support the idea of
performing earlier qualification for ablation in
children with symptomatic arrhythmia. When
analyzing the whole study group, differences in
SRD before and after the ablation were observed.
However, when evaluating children about their
age, the scores in SRD in patients older than 12
years were similar before and after the ablation.
In patients under 12 years of age, SRD scores be-
fore the ablation were the lowest, and improved in
the follow-up period. Thus, it might be assumed
that the youngest children deal with social pres-
sures related to the disease least effectively. In
this group of patients, ablation treatment resulted
in improved social functioning, which was not
observed in the group of older children. When
analyzing the whole study group, no differences
were observed in terms of EnD before and after
the ablation. However, when evaluating children
with regard to their age, in the youngest group
(£ 12 years) EnD showed improvement after
the ablation. No differences before and after the
ablation in older groups confirmed that there is
no relation between the disease and the above
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environmental areas in these patients. The type
of SVT (AVRT, AVNRT, and AET) had no im-
pact on QoL. Similar observations were made in
the previous pediatric study, but on significantly
smaller group of children with SVT'". This dif-
fered from the studies performed in adults, which
have demonstrated that patients with AVNRT had
lower QoL scores in physical scales than patients
with WPW?*. The difference in the obtained
results between adults and children may derive
from the fact that AVNRT in adults more often
affects female gender and older age, which results
in the impairment in QoL*. Our study showed
certain gender differences regarding QoL scores
in children with SVT. Females dealt less effec-
tively with limitations related to the disease and
treatment than males. The previous data based on
adult patients had identified some gender differ-
ences in QoL scores for patients with SVT!. Re-
searchers had noted that*> women with SVT are
referred for ablation later than men, after a longer
duration of symptoms, and after having been
given more antiarrthythmic drugs, which might
impact their QoL. These issues need to be fur-
ther explored in another study. The results of this
research have confirmed that the improvement
in physical functioning of patients or even their
complete recovery do not always correspond with
their psychological condition. The fear of tachy-
cardia recurrence might have a negative impact
on the psychological functioning of patients. This
might explain why psychological functioning in
the oldest children showed no improvement after
the ablation procedure. This might be observed
particularly often among cardiologic patients who
are very concerned about their heart condition.
We speculate that a 6-month period might still be
too short to evaluate the influence of the ablation
therapy on patients’ psychological functioning.
Further analysis needs to be performed to demon-
strate long-term consequences of the ablation
therapy on QoL parameters.

The authors acknowledge the following limita-
tions of the performed study: 1- the most import-
ant limitation of our study was the fact that the
post-ablation evaluation was performed via post.
It was related to the fact that many patients live
far from the hospital and medical follow-up was
performed by referring cardiologists. However, at
the initial evaluation, we made a significant effort
to clearly explain how the form should be filled
out; 2- we suspect that in the group of the young-
est children the responses might have been pro-
vided with the help of their parents and thus they
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may reflect the fears and anxieties of the parents
more than the children. This could be proved if
the parents completed individual questionnaires
with questions regarding their QoL in relation to
their child’s disease. This might be considered as
a limitation of our study, which could be verified
when conducting further data collection.

Conclusions

A six-month observation period showed that
ablation significantly improved general satisfac-
tion with health condition, general satisfaction
with the Qol in children with SVT and had a pos-
itive impact on QoL scores. Regarding the Qol,
the younger the patients, the greater benefits from
the ablation therapy they obtain. The pre-ablation
antiarrhythmic therapy had a negative impact on
psychological parameters of QoL. The type of
arrhythmia, frequency of episodes and the time
between diagnosis and ablation procedure had no
significant impact on QoL scores.
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