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Abstract

Introduction. The presence of atrial fibrillation (AF) in patients with secondary atrial septal defect (ASD) has
significant impact on their quality of life (QoL) and reduces life expectancy. Current guidelines recommend
catheter ablation (CA) for patients with AF in case of medical treatment failure, however, its use in patients with
AF and ASD is still poorly studied.

The aim. To study the efficacy and safety of CA and its impact on the QoL in patients with AF and secondary ASD.

Materials and methods. In 2003-2023, 1408 patients with secondary ASD were treated at the National Amosov
Institute of Cardiovascular Surgery of the National Academy of Medical Sciences of Ukraine. Of these, 54 patients
who had AF and underwent the CA procedure were included in group 1 of our study. There were 36 (66.7%)
men and 18 (33.3%) women aged 24-76 years (mean age 61.4 + 9.8 years). Four (9.3%) patients had persistent
AF and 50 (90.7%) patients had paroxysmal AF. Fifty-six patients with paroxysmal or persistent AF and with the
comparable age, duration of symptoms and associated pathology but without ASD were examined as group 2.

The type and results of surgical interventions were analyzed according to surgical reports. The results of the
treatment and QoL were assessed using the Atrial Fibrillation Effect on Quality-of-Life (AFEQT) questionnaire
during the follow-up period 1, 2 and 3 months after the procedure.

Results. Pulmonary vein isolation was performed in all 54 (100%) patients of the group 1, as well as cavotricuspid
isthmus ablation in 26 (48.2%) cases, cavotricuspid isthmus ablation and left atrial linear ablation in 2 (3.6%)
cases. Type, length and complication of the procedure were comparable to those in the group 2. Fourty-four
(81.5%) patients with ASD were free from AF 3 months after procedure, and their results did not differ from those
obtained in the group 2 (p > 0.05). Average QoL indicators according to AFEQT significantly improved in both
groups of patients who underwent CA. The differences in post-treatment QoL between patients of both groups
were insignificant (p > 0.05).

Conclusions. CA was found to be safe and beneficial in patients with AF and secondary ASD. The rate of procedural
complications and cure rate in patients with AF and secondary ASD (81.5%) were compatible to those in patients
without ASD (80.5%). AF has negative effect on the main indicators of the patient’s life. In patients with secondary
AF with ASD who underwent CA, a significant improvement in AF symptoms and QoL according to the AFEQT
questionnaire (total score 56.1 + 2.7 before the procedure vs. 78.7 + 4.0 at follow-up) was noted.
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Introduction. Atrial fibrillation (AF) affects more than and has significant impact on their quality of life (QoL) and
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1% of people in the world, and near 9% of people over the
age of 75 [1]. The risk of AF depends on age, heredity and
various clinical variables, concomitant heart pathology,
different congenital heart diseases, including secondary
atrial septal defect (ASD) [2, 3]. The prevalence of AF in pa-
tients with ASD can reach up to 50% till the age of 60 years
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reduces life expectancy [4].

The survival rate of patients with AF and ASD has in-
creased lately, but sufficient evidence on their best man-
agement is still lacking [5]. Recent guidelines recommend
catheter ablation (CA) (pulmonary veins isolation [PVI])
for patients with persistent and paroxysmal AF in case of
failure of medical treatment with class I or III antiarrhyth-
mic drugs [6]. However, its use in patients with AF and ASD
is still limited and most of the existing evidence is based
on few studies and warrants further research for improv-
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ing patient outcomes [5]. In such circumstances, evalua-
tion of the results of CA and its impact on the outcomes in
patients with AF and ASD is mandatory.

The aim. To study the efficacy and safety of CA and its
impact on the QoL of patients with AF and secondary ASD.

Material and methods. In 2003-2023, 1408 patients
with secondary ASD were treated at the National Amosov
Institute of Cardiovascular Surgery of the National Acade-
my of Medical Sciences of Ukraine. Of these, 54 patients who
had AF and underwent the CA procedure were included in
the group 1. There were 36 (66.7%) men and 18 (33.3%)
women aged 24-76 years (mean age 61.4 * 9.8 years).
Four (9.3%) patients had persistent AF and 50 (90.7%)
patients had paroxysmal AF. Fifteen (27.8%) patients had
first onset of AF during an attempt to close ASD with an
occluder, in 39 (72.2%) patients AF was documented ac-
cording to electrocardiography (ECG) and Holter monitor-
ing. Two (3.7%) patients had ASD closure before CA, in 44
(81.5%) cases ASD was occluded after CA (43 defects were
repaired through transcatheter closure and one with open
heart surgery), and 8 (14.8%) patients rejected further
treatment of ASD. Fifty-six patients (38 [67.9%] men and
18 [32.1%] women) with paroxysmal or persistent AF and
with the comparable age, duration of symptoms and asso-
ciated pathology but without ASD were also examined as
group 2. Clinical and demographic data of the patients of
both groups are summarized in Table 1.

All the patients from both groups were resistant to
medical treatment and underwent transthoracic and
transesophageal echocardiography.

Pre-procedure medication. Before 2011, all the patients
prior to the procedure received warfarin with target in-
ternational normalized ratio of 2.0-3.0 which was discon-
tinued for bridging with low molecular weight heparin till
international normalized ratio 1.0-2.0. Since 2011, non-vi-
tamin K antagonists were introduced: apixaban, rivaroxa-
ban, dabigatran were used in appropriate dosage. All the
patients received anticoagulation therapy for at least one

Table 1

Clinical and demographic characteristics of the study
subjects

Group 1 Group 2
(AF with ASD)  (AF without ASD)

Characteristics (n=54) (n=56)
Sex, male/female, n (%) 36 (66.7) / 38 (67.9)/

18 (33.3) 18 (32.1)
Age, years 61.4+9.38 612115
Persistent AF, n (%) 4 (9.3) 6 (10.7)
Paroxysmal AF, n (%) 50 (90.7) 50 (89.3)
Hypertension, n (%) 28 (51.9) 32 (57.1)
Diabetes mellitus, n (%) 1(1.9) 2 (3.6)
Smoking, n (%) 2 (3.7) 3(5.4)

month after the procedure. And its further prescription
was based upon the follow-up evaluation and the presence
of AF. If no AF was seen, they were discontinued. For all
cases we used typical antiarrhythmic protocol according
to European Society of Cardiology Guidelines [7]. In case of
an early AF recurrence, the patients received antiarrhyth-
mic medication and anticoagulation therapy.

Catheter ablation procedure. The procedures were
made under general anesthesia, using Ziehm (Germany)
and Toshiba (Japan) angiography machines. Radiofre-
quency ablation was performed using Shuttle EP (Stock-
ert, Germany) and IBI (Abbott, USA) generators. Invasive
electrophysiological evaluation was obligatory before the
procedure. Registration of cardiac potentials was made
with simultaneous ECG recording.

All the patients underwent CA according to the stand-
ard protocol using EnSite Velocity™ 3D mapping system
(Abbott, USA) (Fig. 1). A 20-polar circular mapping cath-
eter was positioned inside the pulmonary vein ostia, and
a 20-polar electrode catheter was introduced into the cor-
onary sinus through the right subclavian vein. A 3.5-mm
irrigated tip catheter was used for mapping and ablation.
The aim of CA was the achievement of bidirectional block
between the left atrium and each pulmonary vein. Dur-
ing the procedure, we followed the concept of achieving
electrical and anatomical isolation of the pulmonary veins
with wide circular ablation of the orifices of the pulmo-
nary veins.

Methodologically, CA procedure didn’t differ in patients
with secondary ASD and in those without it. However, two
CA procedures were conducted in patients after endovas-
cular repair of ASD through transseptal puncture (Fig. 2).

Procedural complications of CA were defined as stroke
or transient ischemic attack, pericardial effusion, cardiac
tamponade, esophageal injury, phrenic nerve paralysis,
pericarditis, pulmonary vein stenosis and vascular com-
plications (puncture site hematoma, vessel dissection or
rupture).

Post-procedure monitoring was conducted in the in-
tensive care unit for at least 24 hours. All the complica-
tions after the intervention were recorded.

The type and results of surgical interventions were
analyzed according to the surgical reports. The treatment
results were assessed during the follow-up period 1, 2 and
3 months after the procedure according to ECG and Holter
monitoring.

At the final follow-up visit 3 months after the proce-
dure each patient underwent 24-hour Holter monitoring
and evaluation of the QoL. A documented AF more than
30 seconds was considered as AF recurrence. QoL was as-
sessed using the Atrial Fibrillation Effect on Quality-of-Life
(AFEQT) questionnaire.

Statistical analysis. Data are presented as median and
range or as mean * standard deviation. Both the Mann-
Whitney U test and the Student’s t-test were used to com-
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Fig. 1. 3D map of the left and right atria with the lines for radiofrequency ablation
(arrows show wide circumferential PVI, dashed arrow shows line of the tricuspid isthmus)

Fig. 2. Transseptal puncture through the occluder during the
procedure (sheath and catheter in the left atrium)

pare continuous variables. Fisher’s exact test or x* were
used for categorical variables. A value of p < 0.05 was con-
sidered as statistically significant. All statistical analyses
were performed using SPSS v. 24 software (SPSS Inc., USA).

Assessment of QoL. QoL and AF symptoms were as-
sessed at baseline and 3 months after CA using the AFEQT
questionnaire which consists of 18 questions. The answers
are rated using a Likert scale from 1 to 7. Questions 19-20
were related to the satisfaction with treatment and were
not included in the evaluation of the QoL. The scores were
transformed using a scale from 0 to 100, where a score of
0 corresponds to the most severe symptoms and limita-
tions and 100 corresponds to no limitations or signs of the
disease.

Results and discussion. PVI was performed in all 54
(100%) patients with AF and ASD and in 56 (100%) pa-
tients without ASD. Additional cavotricuspid isthmus abla-
tion in patients of group 1 was done in 26 (48.2%) cases,

left atrial linear ablation and cavotricuspid isthmus ab-
lation in 2 (3.6%) cases. Similar data was seen in group
2, without statistical significance. The length of the pro-
cedures was also comparable in patients of both groups
(Table 2).

Complications of CA in patients with AF and ASD oc-
curred in 9 (16.6%) cases and didn’t differ from corre-
sponding indicators in the group without ASD, where they
were seen in 10 (17.9%) cases (p > 0.05) (Table 3).

We didn’t find stroke or transient ischemic attack, hem-
orrhage, esophageal bleeding, infection, phrenic nerve
injury and other fatal or severe complications that cause
morbidity in the patients with AF and ASD. We observed
2 (3.7%) cases of the local hematoma in the site of groin
puncture, 4 (7.4%) cases of mild pericarditis, all of them

Table 2
CA procedural peculiarities in the study subjects
Group 2
Group 1 (AF without
(AF with ASD) ASD)
Parameters (n=54) (n=56) p-value
Procedure time, min 204.3+60.5 2106=*725 >0.05
Ablation strategy
PVI total, n (%) / 54 (100) / 56 (100) / >/
PVI alone, n (%) 26 (48.2) 26 (46.4) >0.05
Cavotricuspid isthmus
line, n (%) 26 (48.2) 28 (50.0) >0.05
Cavotricuspid isthmus
line and left atrium 2 (3.6) 2 (3.6) -
roof line, n (%)
Left atrium anterior
wall, n (%) 0 (0.00) 0 (0.00) S
Left atrium
appendage, n (%) 0 (0.00) 0 (0.00) S
Left atrium septum, 0 (0.00) 0 (0.00) _

n (%)
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Table 3
Complications associated with CA in the study subjects
Group 2
Group 1 (AF without
(AF with ASD) ASD)

Complications (n=54) (n=56) p-value
Death, n (%) 0 (0.00) 0 (0.00) =
Pericarditis, n (%) 4 (7.4) 6 (10.7) > 0.05
Local hematoma,
no(?,/‘j) ematoma 2(3.7) 3 (5.4) >0.05
Bradycardia or
hemodynamic 1(1.9) 2 (3.6) >0.05
instability, n (%)

Tamponade, n (%) 1(1.9) 1(1.8) >0.05
Transient ischemic
attack, n (%) 0 (0.00) 1(1.8) > 0.05
Pulmonary vein
stenosis, n (%) 0 (0.00) 1(1.9) >0.05
Total, n (%) 9 (16.6) 10 (17.9) >0.05

required non-steroid anti-inflammatory drugs and in
2 cases colchicine was prescribed. In 1 (1.9%) case of car-
diac tamponade, urgent pericardiocentesis was success-
fully provided during the procedure, without any conse-
quences.

Also we found one case of severe pulmonary vein ste-
nosis after CA in a patient without ASD 3 months after the
procedure. The patient had sudden onset of dyspnea and
hemoptysis after successful CA (Fig. 3). After endovascu-
lar correction of stenosis, the patient showed clinical im-
provement and was discharged.

On the first follow-up 1 month after CA, 46 (85.1%)
patients of group 1 and 49 (87.5%) patients of group 2
were free from AF (p = 0.786). Next evaluation revealed
small number of AF recurrence in both groups, however,

Fig. 3. Computed tomography angiogram shows critical stenosis
of right superior and left superior pulmonary veins (arrows)

their difference was insignificant, and on the final check 3
months after the procedure 44 (81.5%) patients of group
1 vs. 45 (80.5%) patients of group 2 were completely free
from AF (p = 0.812) (Table 4).

Mean QoL indicators according to AFEQT significantly
improved in patients after CA in both groups. In patients of
group 1, post-treatment AFEQT total score was 78.7 + 4.0
vs. 56.1 + 2.7 on admission (p < 0.0001), symptom domain
84.8 +3.2vs.58.4 + 3.1 (p <0.0001), daily activity domain
71.9 + 39 vs. 57.8 + 2.1 (p < 0.0001), treatment concern
domain 82.3 + 3.7 vs. 51.2 + 4.1 (p < 0.0001) according to
the first and last survey, respectively (Table 5).

In patients without ASD, post-treatment AFEQT total
score was 77.8 £ 3.9 vs. 56.3 = 2.1 on admission, symptom
domain 83.5 + 2.9 vs. 57.9 + 3.2 (p < 0.0001), daily activity
domain 72.1 + 4.1 vs. 57.1 + 3.1 (p < 0.0001), treatment
concern domain 83.6 + 3.2 vs. 52.4 + 3.3 (p < 0.0001) ac-
cording to the first and last survey, respectively. The dif-
ferences in post-treatment QoL between the groups were
insignificant (p > 0.05) (see Table 5).

ASD is one of the most prevalent congenital heart
defects in the world and occurs with the frequency of
1-2 cases per 1000 births [8, 9]. Most cases of ASD are
well tolerated in the childhood, and its repair is often de-
layed until the age of 3-4 years. However, delayed repair
of the defect has no benefit, because long-term hyperv-
olemia of the pulmonary circulation leads to pulmonary
hypertension and heart failure in patients in the 2nd-
3rd decade of life. Severe cardiomegaly is a typical sign
of “old” ASD and is accompanied by the development of
mitral and tricuspid valve insufficiency. Stretching of the
right and then the left atrium contributes to the appear-
ance of atrial arrhythmias, among which AF is the most
common and occurs in 15% of 40-year-old and 60% of
60-year-old patients [2, 3, 4]. Treatment of this cohort of
patients remains critical.

Table 4
(A efficacy in the study subjects 3 months after the procedure
Group 1 Group 2

Efficacy of the (AF with ASD) (AF without ASD)
treatment (n=54) (n=56) p-value
Complete
freedom from AF
after 1 month, 46 (85.1) 49 (87.5) 0.786
n (%)
Complete
freedom from AF
Ol 45 (83.3) 47 (83.9) 0.803
n (%)
Complete
B T VY Els) 45 (80.5) 0.812

after 3 month,
n (%)
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Table 5
Quality of life of the study subjects before and after CA

Group 1 Group 2

(AF with ASD) (AF without ASD)
(n=54) (n=56)
Before treatment After treatment Before treatment After treatment

QoL assessment N (L)} (L)) (1v) p-value
AFEQT I-11 < 0.0001
Total 56.1+2.7 78.7%40 56.3+2.1 77.8+39 -1V > 0.05
AFEQT -1 < 0.0001
Symptoms 58431 84.8+3.2 57932 83529 -1V > 0.05
AFEQT I-11 < 0.0001
Daily Activities 57821 71939 57131 72.1%41 -1V > 0.05
AFEQT I-11 < 0.0001
Treatment Concern 51.2+41 823+37 52433 83.6%3.2 -1V > 0.05

Even in adults, repair of the ASD appears to improve
survival, however, its impact on the incidence of AF re-
mains controversial [10]. Authors proposed that ASD re-
pair might help patients with AF or even help to avoid AF,
but after closure patients with a history of AF are more
likely to experience another episode [11, 12]. According
to a meta-analysis, ASD closure, whether surgical or tran-
scatheter, was associated with decrease in atrial tachyar-
rhythmias incidence, however, considering only AF, this
difference wasn'’t statistically significant [13]. On the other
hand, data showed no effect of ASD closure on the inci-
dence of AF in the long term [14, 15], and similar preva-
lence of AF in patients undergoing surgical and nonsurgi-
cal ASD repair [16].

These results further demonstrate that in patients with
ASD and pre-existing AF, transcatheter closure of ASD
alone may not be adequate to avoid recurrent AF over the
long run. For this reason, it is crucial to treat and, if at all
possible, to prevent AF in case of ASD, but best treatment
strategy remains unclear [10].

Despite the fact that CA demonstrates 70% of success-
ful results in patients with AF during long-term follow-
up [17], its efficacy in patients with congenital heart dis-
ease including ASD still remains limited [4, 9, 18]. Our data
found CA to be safe and effective procedure for AF treat-
ment in patients with ASD and demonstrated its positive
impact on QoL among all AFEQT domains for 3 months.
However, further studies are needed to clarify the best
surgical approaches for prevention and treatment of AF in
case of ASD, including research of first onset AF during the
ASD closure, optimal strategy and technique of CA in case
of scheduled implantation of ASD occluder.

Conclusions. CA was found to be safe and beneficial
in patients with AF and secondary ASD. The rate of pro-
cedural complications and cure rate in patients with AF
and secondary ASD (81.5%) were compatible to those in
patients without ASD (80.5%). AF has negative effect on
the main indicators of the patient’s life. In patients with

secondary AF with ASD who underwent CA, a significant
improvement in AF symptoms and QoL according to the
AFEQT questionnaire (total score 56.1 + 2.7 before the
procedure vs. 78.7 + 4.0 at follow-up) was noted.
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KatetepHa abnsiuisa napokcusManbHOi Ta nepcuctytodoi ¢ibpunauii nepeacepab
y NauieHTIB 3 AedeKTOM MiXnepeacepaHOi NeperopoaKu.
OuiHKa BUKOPUCTAHHSA Ta BM/IMBY Ha SKiCTb XXUTTSA

MeTtkanuu M. M., nikap-xipypr cepueBo-CyaAMHHUI BiAAINEHHS NiKYBAaHHS CKNAAHUX ApUTMIN
3 peHTreHonepaLiiHow

1Y «HauioHanbHWi iHCTUTYT cepueBOo-CyaAMHHOI Xipyprii imeHi M. M. AMocoBa HAMH Ykpainu», M. Kuis, Ykpaina

Beryn. HasBaicTb pibpusnii nepencepapb (PI1) y nanieHTis 3 gedektom MixknepeacepaHoi neperopogku (JMIII)
CYTTEBO BILJIMBAE Ha IX AKICTb XKUTTA i 361/1b11YyE pU3UK cMepTHOCTI. CTaHOM Ha CbOTOAHI BiIOBIIHO 0 HACTAHOB Ka-
TeTepHY abJIALil0 peKOMeH/yI0Tb A5 NanieHTiB 3 @Il y pasi HeepeKTUBHOTO Me/JUKaMeHTO3HOTO JIiKyBaHHS, OAHAK i1
3actocyBaHHs y nanieHTiB 3 @I Ta /IMIIIl BUBYeHO HEJOCTATHLO.

MeTa - BUBYUTH ePEKTHUBHICTD i Oe3neKy KaTeTepHOi abJsLii Ta il BIUIMB Ha SKICTb XXUTTs nanieHTiB i3 ®II Ta
JMIIIL.

Marepiasim Ta metoau. [Ipotarom 2003-2023 pp. y HanionasibHOMYy IHCTUTYTI cepleBO-CYAMHHOI Xipyprii iMeHi
M. M. AMocoBa HAMH Ykpainu nposiikoBano 1408 nanjienTis 3 JIMIIII, 3 Hux y 54 (4,8 %) nauieHTiB 6y/1a npoBejeHa Ka-
TeTepHa ab.sALia 3 npuBoxy PII (rpyna 1). ['ataecaT uricTb narieHTiB i3 NOpiBHAHHUM BiKOM, TPUBAIICTIO CUMIITOMIB
Ta CyNyTHBOIO NATOJIOTi€0 6YJIM TpoaHai30BaHi i rpynu 2. Buz i pesysnbraTu XipyprivHux BTpy4aHb aHa1i3yBasiu 3a
JlaHMMHU oIlepalliiHUX NPOTOKOJIIB. Pe3y/sbTaTy JiKyBaHHA Ta AKICTb )XUTTHA OLiHIOBAJIM NIPOTArOM IepioZly crocTepe-
»KeHHd depes 1, 2 Ta 3 micAni nicis npouefypu.

PesyibraTu. Y 4oTupboX (9,3 %) i3 54 nauiexTis i3 JAIMIIII 6ysa nepcuctyroya @iy 50 (90,7 %) nauieHTiB - napo-
Kcu3MaJsibHa. [30J1511i51 siereHeBOl BeHU BUKOHaHa BciM 54 nanienTtam (100 %) rpynu 1; ninidni abasanii aiBoro nepen-
cepas (3,6 %) -y 2 nanieHTiB, abs1ia KaBO-TPUKYCIiJAaIbHOTO Nepelniika - y 26 narieHTiB (48,2 %). Tum, TpuBasicTb
i cka1aiHiCTB poLeAypy OyJiu 3icTaBHi 3 JaHUMU rpynu 2. Copok yotupH (81,5 %) nauientu 3 JIMIII He maniu OI1 yepes
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3 Micani micaa nponeaypy, i ix AaHi He BifgpisHsvcs Big pe3yabraTiB rpynu 2 (p > 0,05). CepenHi MOKa3HUKHU SKOCTI
KUTTA 3a onuTyBaibHUKOM AFEQT cepef manieHTiB 060X Ipyn JOCTOBIpHO NOKPALIU/IUCA ¥ XBOPUX, SIKi epeHecau
KaTeTepHy abJisALio i He BipisHsAauca Mixk o6oma rpynamu (p > 0,05).

BucHoBKkM. KaTeTepHa ab.is1is € 6e3neyHoo Ta KopucHotwo y nanieHTiB 3 @I1 ta JMIIIL. Y nanientis 3 ®I1 Ta JAMIIII
KaTeTepHa abJAlisg Maja NoAI6HUN piBeHb NpoleAyPHUX yCKIaAHeHb i edpekTuBHOCTI (81,5 %) mopiBHAHO 3 rpynoo
6e3 JIMIIII (80,5 %). ®i6pussuis nepeacepab HEraTUBHO BIJIMBAE HA OCHOBHI MOKA3HUKHU JKUTTS XBOPHUX. Y XBOPHUX 3
@I1 ta IMIIII nicnsa kaTeTepHOI abJsLii Bij3HadeHO A0CTOBipHe nokpauieHHs1 cuMnToMiB @II Ta AKOCTI XKUTTSA 3TiAHO 3
onutyBasibHUKOM AFEQT (3arasnbHa onjinka 56,1 + 2,7 no siikyBaHHs npoTu 78,7 + 4,0 Ha KOHTPOJIbHOMY 06CTEXEHHI).

Kawouoei caoea: i3o1yis 1ezenesoi 8eHu, cepyesa apummisi, 8p00HceHi aHomaii cepys, ssKicmbs Hcummsi, pesysoma-
mu AIKY8AHHA.
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