a ¢y Y
HUHNUTAHURVY . Original Article

v d v Y v U v Y v
HaanEN33nRL I8 sANIINURIatRIUUT)
v = ¢ & anas
aamslaginsailamaaeaiu o guarialedsng
MANZITUPBNINBAHIUD NHIINEABVBULNY

INIA gﬂﬂi&ﬁ%i, WIHA gﬂﬂi&ﬁ%ﬁ“, AMTS wanan’
'mhglsmiilauazvaoniden 01AT1107185M1aNT AMLUNNEMITNT

YR IMEIAYYOUUNY BN Sainveuuny Ussinalne 40002
*queialadsna nipas Tusenideanie aazunmemans uimendeveuun
suneide Tainveuuny Ussvalve 40002

Received: 9 March 2026
Revised: 10 April 2026
Accepted: 18 April 2026

Outcomes of Transcatheter Atrial Septal Defect
Closure in Adult: A Retrospective Study at
Queen Sirikit Heart Center of the Northeast,
Khon Kaen University

Chitrada Ungprasert’, Phuangpaka Ungprasert', Khunniti Phonla®

'Division of Cardiology, Faculty of Medicine, Khon Kaen University,

Muang District, Khon Kaen Province, Thailand 40002

“Queen Sirikit Heart Center of the Northeast, Faculty of Medicine,

Khon Kaen University, Muang District, Khon Kaen Province, Thailand 40002

DOI: https://doi.org/10.64960/srimed]j.v41i4.271151

UNANED

givdwaziagussasd: HagiumsUandisiuiilaviesuusi (atrial septal defect; ASD) %ila secundum fegunsal
Wuaoauduuumsnsinumdn Tagendunisnsndudeasiiounuiigeiiumasne1mis (transesophageal
echocardiography; TEE) LﬁaﬂszLﬁummmLLazsuausuaag%"adauﬁﬂﬁmmﬁ omnfuisfivasass Huiuss fane
uwnsndous nMsnwiliinguszsasdiiioussifiunadisaveanisinyinasnnzunsndeuiiedu o gudiiladinn
Aenziurani@sanile unIneIaauLNY

ABmsfnw: Wuns@nwiBassaundeunda (retrospective descriptive study) lufUae secundum ASD Useidiu
shenduidesasiouniigeinuasnemsuayivsnzausionisUasmegunsal $2e3uf 1 lwwey wa. 2561 fs 31 e

w.A. 2567 Inegnadniaveinsinu wazelfinsalvesnizunsndeu

Citation example: Ungprasert C, Ungprasert P, Phonla K. Outcomes of transcatheter atrial septal defect closure
in adult: A retrospective study at Queen Sirikit Heart Center of the Northeast, Khon Kaen University. Srinagarind
Med J 2026;41(4):481-90. doi:10.64960/srimed;j.v41i4.271151.

*Corresponding author: Phuangpaka Ungprasert, E-mail: mynamejim@gmail.com

AUASUNT WS 2569;41(4) e Srinagarind Med J 2026; 41(4) 481



v
INTAN aiﬂimﬁig uasnale e Chitrada Ungprasert, et al.

kan1sfinw: fUaeioamn 132 18 ogede 509 + 15.5 T (Humends 105 918 Gavay 79.5) ermsfinutosie
wilosdne HAN15ATID TEE WUIUAgINade 2.12 + 0.59 wufuing uazwuinfinnusulongesuseidniios (mean
pulmonary artery pressure 30 mmHg) HaveIN133nw1 WUt Unduda 130 518 (Sewaz 98) syuzatuaulssne U
\ade 2 Yu limunmngunsndeudisunss nmsunsndewiiny ldun Wlasuindne 10 91 Govay 7.7) wagnuiinigh
Tugunsaiiitaisadnten 7 310 (fevas 5.4)

agl: msdnwilsantfatuilavoswuiivda secundum ASD fensldgunsaianisansaiu Tnsmanudisags

Y
v
o

wazUaonde d1den{UrenuanN¥aEnaNIEAININATIY TEE Idegramunsay Iszugnainisuesulsaneiuiady
Lifluwarirdin Wusldis wazlinuanzunsndeuiizunse

AdAey: Tsantenuinlaresuus, nsnsianaudesaeriounnudgaiiumasnens, n1stdgunsailameaeaiuy

Abstract

Background and objectives: Transcatheter device closure is currently the first-line treatment for secundum

atrial septal defect (ASD). After transesophageal echocardiography (TEE) confirms suitable anatomy for device
closure, normally patients are often scheduled for transcatheter treatment because of shorter recovery time,
reduced length of hospital stays, and fewer complications compared with surgery. This study aimed to evaluate
the outcomes of transcatheter closure of secundum ASD in adults at Queen Sirikit Heart Center, Khon Kaen
University.

Methods: This retrospective descriptive study included adult patients aged over 18 years with secundum ASD
treated at Queen Sirikit Heart Center, between April 1, 2018, and March 31, 2024. TEE was performed to assess
defect size and surrounding rims. Patients with anatomy suitable for device closure underwent transcatheter
ASD closure. The primary outcome was procedural success rate, and the secondary outcome was the incidence
of complications.

Results: A total of 132 patients were included, with a mean age of 50.9 + 15.5 years; 105 patients were female
(79.5%). The most common presenting symptom was dyspnea. The mean ASD size measured by TEE was 2.12
+ 0.59 cm. Mild pulmonary hypertension was observed, with a mean pulmonary artery pressure of 30 mmHg.
Successful transcatheter closure was achieved in 130 patients (98%). The mean length of hospital stay was
2 days. No major complications were observed. Minor complications included arrhythmia in 10 patients (7.7%)
and mild residual shunt in 7 patients (5.4%) after device closure.

Conclusion: Transcatheter device closure for secundum atrial septal defect is a safe and effective treatment
in adult patients. This study suggested detailed anatomical assessment using transesophageal echocardiography
is essential for optimal outcomes. Our findings also show that the procedure offers short recovery time, minimal
invasiveness, short hospital stay, and a low complication rate. Minor complications included arrhythmia and

mild residual shunt.

Keywords: secundum atrial septal defect, transesophageal echocardiography, transcatheter device closure
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(fovaz 79.5) uaverninhilinlsmeuiauniigade
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TsAUsedduTin 76 118 (Gevay 57.6) nan15nTIanaw
Tilfala nuidamznisiduiilaasinaue (sinus
rhythm) 112 518 (Seuay 84.8) WALNIIATIAONULSE
NyaenNUIUINTILale (increased cardiothoracic ratio)
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Uaanz (diuretics) 45 918 (5988 34.1) (Table 1)

Table 1 Baseline characteristics of patients undergo-
ing transcatheter closure for secundum atrial septal
defect (ASD) (n = 132)

Baseline characteristics n (%)
Age, years, mean + SD 50.9 + 155
Male 27 (20.5)
Clinical presentation
Dyspnea 74 (56.1)
Palpitation 31 (23.5)
Asymptomatic 18 (13.6)
Congestive heart failure 11(8.3)
Chest pain 10 (7.6)
Abnormal heart sound 9 (6.8)
Syncope 2(1.5)
Comorbidities
Hypertension 35 (26.5)
Dyslipidemia 25 (18.9)
Diabetes mellitus 15(11.4)
Stroke 5(3.8)
COPD/Asthma 5(3.8)
Thalassemia 2(1.5)
Cancer 2(1.5)
Chronic kidney disease 1(0.8)
No underlying disease 76 (57.6)
Current smoker 2(1.5)
Rhythm on electrocardiographic
findings
Sinus rhythm 112 (84.8)
Atrial fibrillation 12(9.1)
Paroxysmal atrial fibrillation 5(3.8)
Missing 3(2.3)
Chest X-ray finding
Increased cardiothoracic ratio 116 (87.9)
Normal cardiothoracic ratio 16 (12.1)
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Table 1 Baseline characteristics of patients undergoing
transcatheter closure for secundum atrial septal defect
(ASD) (n = 132) (Cont.)

Table 2 Echocardiographic findings of patients
undergoing transcatheter closure of secundum
atrial septal defect (ASD) (n = 132)

Baseline characteristics n (%)
Medication use
Diuretics 45 (34.1)
Beta-blocker 29 (22.0)
ACEI/ARB 17 (12.9)
CCB 17 (12.9)
Sildenafil 2 (1.5)
Digoxin 1(0.8)
Antithrombotic therapy
Aspirin/Clopidogrel 14.(10.6)
Oral anticoagulant 11 (8.3)
No medication 38 (28.8)

Abbreviations: ASD = atrial septal defect; COPD =

chronic obstructive pulmonary disease; ACEI

angiotensin-converting enzyme inhibitor; ARB
angiotensin receptor blocker; CCB = calcium channel

blocker

nan13ns9rlafiendudesassiouninuig
Wrundantionuazaduidesazviouninuigaiy
waene11s wulgliednneiilavieswinle lagilan
usiugudnataadevesiilofesdnanan (right
ventricular dimension) 35.33 + 5.72 {adluns uay
flounvesaendenuasUanade (main pulmonary
artery diameter) 30.13 + 6.22 Hadluns Lay
Wun1rn1sSavesauiilalasdalnszduidndes
(mild tricuspid regurgitation) 76 518 (5e8y 57.6)
YUIALAALY83552989 secundum ASD AINN15ATIT
éﬁaﬂ?{m%mazﬁaummﬁqqmumaammw
2.12 + 0.59 wuRlung dMIUENYNLYIUTDIH
dlugfl posterior rim 132 518 (Few@z 100) SVC rim
131 579 (§oway 99.2) IVC rim 131 518 (5owag 99.2)
wag superior rim 111 918 (Sowag 84.1) (Table 2)

Transcatheter
Echocardiographic data closure
mean + SD

Ejection fraction (%) 68.24 + 9.22

Right ventricular (RV) dimension ~ 35.33 + 5.72
(mm)

Main pulmonary artery (MPA) 30.13 + 6.22
diameter (mm)

Left atrial (LA) diameter (mm) 39.07 + 7.53

Tricuspid regurgitation (TR) 2.97 + 0.54
Vmax (m/s)

Right ventricular systolic pressure 42.31 + 15.16
(RVSP) (mmHg)

Tricuspid valve annulus (mm) 36.10 £ 5.45

Tricuspid regurgitation (TR)

severity, n (%) 1(0.8)
No TR 14 (10.6)
Trivial 76 (57.6)
Mild 28 (21.2)
Moderate 7(5.3)
Severe 6 (4.5)
Missing

Pulmonary regurgitation (PR)

severity, n (%) 7 (5.3)
No PR 12 (9.1)
Trivial 94 (71.2)
Mild 12 (9.1)
Moderate 0(0.0)
Severe 7(5.3)
Missing

Mitral regurgitation (MR)

severity, n (%) 46 (34.8)
No MR 44 (33.3)
Trivial 30 (22.7)
Mild 4(3.0)
Moderate 1(0.8)
Severe 7(5.3)
Missing

ASD defect size by TEE (cm) 2.12 £ 0.59

mean * SD
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Table 2 Echocardiographic findings of patients Table 3 Procedural outcomes of transcatheter

undergoing transcatheter closure of secundum atrial  closure of secundum atrial septal defect (ASD)

septal defect (ASD) (n = 132) (Cont.)

(n=132)

Transcatheter
Echocardiographic data closure
mean + SD
Adequate rim, n (%)
Aortic rim 30 (22.7)
Posterior rim 132 (100.0)
SVC rim 131 (99.2)
IVC rim 131 (99.2)
Superior 111 (84.1)

Abbreviations: ASD = atrial septal defect; MPA = main

pulmonary artery; MR = mitral regurgitation; PR =

pulmonary regurgitation; RV = right ventricle; RVSP
rigsht ventricular systolic pressure; TR = tricuspid
regurgitation; TEE = transesophageal echocardiography.

Missing data were reported when applicable

n1ssnwinienistagunsailanisansany
(transcatheter closure) 1‘14[%3}1]’38 secundum ASD
Usvauaudnsa 130 519 Andudesas 98.5 Hiiies
2 swillianansaldgunsailiansansauld desinis
2 188inme septal malalignment vilsldanansauseiiiu
yuavesgiafindaiualaldogauiug,

szoznaveulsmeiuianie (length of stay)
2.2 + 0.8 Fu vunvesgUnsalitlide (device size) 1ndy
26.5 + 6.2 fadwuns dAn15ld compliance balloon
(balloon sizing) titetelunsinwuingss 17 578
(fovar 12.9) uagldifieaslunisinsgunsalanis
aeaiu (balloon-assisted device deployment) 3 $18
5¥8LaMANNTS (procedure time) Y 362 + 13.7
Wl Auadvesnudiuten (mean pulmonary artery
pressure by invasive measurement) 28 + 9 ladlung
Usemn (Table 3)

dmSuarvunsndeudiiintumundsnisih
wnan1s linunnazunsndeufisunsmuiiissniazila
WuRndome 10 8 Gevaz 7.7) Jedulvgfu atrial
arrhythmia laun atrial fibrillation 6 579 wag atrial
flutter 1 578 @11N122 premature ventricular contraction
(PVC) non-sustained ventricular tachycardia (NSVT)
1A% supraventricular tachycardia (SVT) wuogsay 1 518

Transcatheter
Procedural outcomes closure
mean + SD

Procedural success, n (%) 130 (98.5)
Length of stay (days) 22+0.8
Device size (mm) 265+ 6.2
Use of balloon sizing, n (%) 17 (12.9)
Balloon-assisted device 3(2.3)
deployment, n (%)
Procedure time (minutes) 36.2 + 13.7
Fluoroscopy time (minutes) 7.6 +4.7
Mean pulmonary artery 28+ 9

pressure by invasive meas-

urement (mmHg)

Data are presented as mean + standard deviation (SD)

or n (%).

N181AIN159190UNTUTAN A BaIUTUTNUT
finmssrtrsigunsalitlita (immediate residual shunt)
7 519 (Sezar 5.4) laewduszduaiiugunsudnios
wunnzidluteadeduiila (pericardial effusion)
usnuLiesUSunaanies (small pericardial effusion)
1518 (Sewaz 0.8)

uanaNilun1InsRinnud 1 Wou asaany
n1311qAve39Unsal (device embolization) 1 318
Tnenuigunsaingaoenannadsiuilaresuuedouly
agvialaviesuudny wazithelasunisuigunsaloanins
agaudsa wdndulddsiedinefiotaerdin
fudasunndiilawagnsiien (Table 4)
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Table 4 In-hospital and 1-month complications following transcatheter ASD closure (n = 130)

Complications In-hospital 1-month
n (%) n (%)
Minor complications*
Pericardial effusion 1(0.8) 0 (0)
Percutaneously retrieved device embolization 0(0) 1(0.8)
Transient arrhythmia 10 (7.7) 0 (0)
Vascular complications 0 (0) 0 (0)
Immediate residual shunt 7(5.4) 0 (0)

In-hospital complications were defined as events occurring before hospital discharge. One-month complications

were assessed during scheduled follow-up.

*Minor complications included non-life-threatening events not requiring surgical intervention.

30l
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Yovay 98 uazilguAnisalnnizunsndeus lany
AMmzunIndouisuuss daulngmuanziladuindomne
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anzladusiwia supraventricular tachycardia
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%30 guidewire luseninenisiegunsaldn way
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Ayl w.A. 2542 ﬁﬂurgﬂwLﬁﬂﬁiéf%ﬂmi%’ﬂmﬁa&J
gunsailannsaneaiulagld Amplatzer Septal Occluder
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warnmzunsndeufinulddesifivsiosay 3.4 Tneudu
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vascular complication (§owaz 1.4) waznnziila
WURATIME cardiac arrhythmia (§oeag 1.1) [11]
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