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ABSTRACT

Objective: To compare the short-term outcomes of transcatheter versus surgical closure of atrial septal defect (ASD) at a
tertiary cardiac care facility in South Punjab, Pakistan.

Study Design: Prospective comparative study.

Place and Duration of the Study: Department of Paediatric Cardiology and Paediatric Cardiac Surgery, Chaudhary Pervez
Elahi Institute of Cardiology, Multan Pakistan, from Jul 2019 to Jun 2021.

Methodology: A total of 110 patients with moderate to large isolated secundum ASDs without severe pulmonary hypertension
and planned to undergo closure of secundum ASD by either surgical approach or device closure were included. All surgical
and transcatheter procedures were performed adopting standard techniques. Intra-procedural or post-procedural outcomes
were noted.

Results: In a total of 110 patients, 59(53.6%) underwent transcatheter closure of ASD, while surgical closure was done in the
remaining 51(46.4%) patients. Post-procedural complications were significantly more in the Surgical Closure Group in
comparison to the Transcatheter Closure Group, [14(27.5%) vs 5(8.5%) (p=0.026)]. None of the cases in the Transcatheter
Closure Group required inotropes in the post-procedure period in comparison to 24(47.1%) cases (p<0.001). The total cost of
treatment was significantly higher in transcatheter closure patients compared to surgical closure patients (1504+60.4 US$
versus 1448+75.4 US$, p<0.001). Overall, successful closure was noted in 108(98.2%) cases. No mortality was recorded.
Conclusion: Overall, short-term outcomes of transcatheter ASD closure were comparable to the surgical approach, but patients
with transcatheter ASD closure had significantly less duration of hospitalization and low rates of post-procedural
complications.
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INTRODUCTION

Atrial septal defects account for 7-20% of conge-
nital heart defects (CHD).! Secundum types of ASD are
the most frequent variants responsible for nearly 77%
of all ASD cases.? Recent local data revealed that ASD
repairs were the 2nd most common septal defects
repair procedures performed.3

difference in neurodevelopmental outcomes among
children undergoing surgical or transcatheter closure
of ASDs.8 Some experts endorse transcatheter closure
of ASDs as the standard adult treatment.®1© Not much
local data is available comparing surgical versus trans-
catheter closure outcomes of ASDs, while no study
explored these outcomes among patients of South
Punjab, Pakistan. Therefore, the present study was
planned to compare the short-term outcomes of trans-
catheter versus surgical closure of ASD at a tertiary
cardiac care facility in South Punjab, Pakistan. The
findings of this study were thought to provide helpful
information about comparing two commonly adopted
approaches for ASD closure.

METHODOLOGY

Traditionally, surgical closure adopting median
sternotomy employing cardiopulmonary bypass (CPB)
has been known to be the standard treatment approach
for ASD patients.* Surgical closure for ASD patients
has been established to be a safe and effective appr-
oach yielding good short and long-term outcomes.?
Transcatheter closure of ASD has been a popular
choice among paediatric cardiologists, and outcomes

of transcatheter closure of ASD have been comparable The prospective comparative study was conduc-

with conventional surgical closures.6”

Some researchers have reported no significant
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Inclusion Criteria: All patients with moderate to
sizeable isolated secundum ASD with right ventricle
volume overload and without severe pulmonary
hypertension (TR <70mmHg) and planned to undergo
closure of secundum ASD by either surgical approach
or device closure were included in the study. Patients
with adequate margins of 5mm were included in the
Percutaneous Closure Group, while patients with
inadequate margins were included in the Surgical
Group.

Exclusion Criteria: Patients for a Transcatheter Group
with ASD defect very close to the superior vena cava,
inferior vena cava, pulmonary vein and atrioven-
tricular valves, as chances of failure/complications
were high were also excluded.

Informed consent was sought from all patients or
parents/caregivers if the patient was below 18 years.
All patients or their parents/caregivers were explained
for possible complications, rates of post-procedural
morbidities and expected cost of the procedure/
device, and they were given a choice to opt for
whichever approach they wanted. The designated
team made the final decision on the choice of Surgical
or Device Closure Group of cardiologists and cardiac
surgeons during the cath conference. We included all
patients undergoing either of the procedure during the
study period. A special proforma was formed to note
all study data.

All surgical procedures were performed adopting
cardiopulmonary bypass through median sternotomy.
ASD was closed with an autologous pericardial patch
technique in all cases.

All transcatheter closures were done using
standard procedure protocols.’® All cases were
performed with general anaesthesia. For ASD size and
margin assessment, TOE was used, and device size
was selected by adding 2-4mm. Access was taken via
the femoral vein, and heparin was administered at
100u/kg. ASD was crossed with a multipurpose
catheter and anchored with wire in the right upper
pulmonary vein. Then using ASD delivery system
device was deployed, and the position was confirmed
on TOE and fluoroscopy before release.

Patients will be reviewed for residual shunt
(significant >2mm) through colour Doppler on echo-
cardiography. Intra and post-procedural mortality
were noted until the patients were discharged. Trans-
catheter and post-surgical complications/morbidities
were also noted in all cases. The cost of each studied
approach was estimated considering the cost of

hospitalization, laboratory investigation charges, medi-
cation cost and treatment charges, including the cost of
surgical procedures, CPB or occlusion device used.

All the data were analyzed using Statistical
Package for Social Sciences (SPSS) version 26.00. Quali-
tative data were expressed in frequency and percen-
tages, while quantitative data were shown as mean
and standard deviation (SD). Qualitative data were
compared by chi-square test while an independent
sample t-test was used to compare quantitative data,
considering p-value of <0.05 as significant.

RESULTS

Of 110 patients, 67(60.9%) were females. Overall,
the mean age was 26.8+16.0 years ranging between 3-
65 years. A family history of ASD was noted in 3(2.7%)
cases. Mild pulmonary hypertension TR=30-50mmHg
was noted in a total of 6(5.5%) patients, while mode-
rate pulmonary hypertension (TR=50-70 mmHg) was
observed in 12(10.9%) patients. Of most patients, 75
(68.2%) belonged to NYHA Class-1I. 59 (53.6%) patients
underwent transcatheter closure of ASD, while surgi-
cal closure was done in the remaining 51(46.4%) (Table-I).

Table-I: Comparison of Baseline Characteristics of Patients
Undergoing Atrial Septum Defect Closure (n=110)

Transcatheter | Surgical _
Characteristics Closure Closure F;
(n=59) (m=51) | ¥
Gender
Male 24 (40.7%) 19 (37.3%) 0.714
Female 35 (59.3%) 32 (62.7%) )
Age in Years
(Mean+SD) 26.7+16.0 26.9+16.1 | 0.951
Weight in Kg
(MeanSD) 50.2+20.7 4834209 | 0.643
Height in cm
(MeanSD) 149.7+18.5 145.5+22.3 | 0.286
Family History of ASD 2(3.4%) 1(2.0) 0.646
Mild Pulmonary
Hypertension (TR =30 2(3.4%) 4(7.8%)
-50mmHg)
Moderate Pulmonary 0168
hypertension (TR =50 4(6.8%) 8(15.7%)
-70 mmHg)
NYHA Class
I 21(25.6%) -
II 38(64.4%) 3(72.5%) | <0.001
I - 14(27.5%)
ASD Size in mm
(Mean+SD) 20.3+4.9 22.6+4.5 0.011

The mean CPB time in the Surgical Closure Group
was 65.1+34.1 minutes, while the mean aortic cross-
clamp time was 37.8£17.0 minutes. The mean proce-
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dure time was 49.2+27.6 minutes in the Transcatheter
Closure Group versus 97.0+38.6 minutes in the
Surgical Closure Group (p<0.001). In the transcatheter
closure group, the mean fluoroscopy time was 9.5+8.1
minutes.

Post-procedural complications were significantly
more in the Surgical Closure Group in comparison to
the Transcatheter Closure Group, [14(27.5%) vs 5(8.5%)
(p=0.026)]. The total cost of hospitalization, laboratory
investigation charges, and treatment charges, inclu-
ding the cost of surgical procedure, CPB or device
used, was higher in transcatheter closure patients in
comparison to surgical closure patients (1504+60.4 US$
versus 14481754 US$, p<0.001).Overall, successful
closure was noted in 51(100%) patients in Surgical
Group versus 57 (96.6%) in the Transcatheter Group.
No mortality was recorded. A comparison of operative
and postoperative outcomes in patients undergoing
ASD closure in both groups is given in Table-IL

Table-II: Comparison of Operative and Post-Operative
Outcomes in Patients Undergoing Atrial Septum Defect
Closure (n=110)

{)r(l)t:z -Oorf;?;til;!e 2 Transcatheter Surgical p-
Closure (n=59)| Closure (n=51) | value

Outcomes

Procedure time in

minutes (Mean+SD) 49.2427.6 97.0438.6  [<0.001

Total duration of

hospitalization in days 2.1+0.25 5.8+2.6 <0.001

(MeantSD)

Post—Surgery Blood ) 13(255%)  |<0.001

Transfusion

Post-procedure Complications

None 54(91.5%) 37(72.5%)

Arrhythmias 2(3.4%) 6(11.8%) 0.026

Device Embolization 1(1.7%) - '

Pericardial Effusion 2(3.4%) 8(15.7%)

InotrF)pes Needed Post- } 24(47.1%)  |<0.001

Surgically

Successful Closure 57(96.6%) 51(100%)  [0.1845

Total Cost in PKR

(Mean+SD) 255824410271 | 246254+12824 |<0.001

US$: Price of US Dollars calculated considering 1 US$=170 PKR

DISCUSSION

In the present study, we found that both transca-
theter closure and surgical ASD closure had excellent
clinical outcomes. Although post-procedural complica-
tions were recorded, we did not observe any mortality
in the current set of patients in both studied appro-
aches. The overall effectiveness of surgical or transc-
atheter closure of ASD revealed in the present study is
aligned with what has been published in the past.112

The total duration of hospitalization was
significantly less in transcatheter closure patients
(p<0.001), but the total cost of treatment, investigations
and hospitalization was high in transcatheter closure
patients. A study done by Hughes et al. from Australia
showed that in comparison to surgical closure, device
closure of ASD was associated with less duration of
hospitalization, low rates of complications, and less
familial disturbance.’3

A local Karachi study concluded that trans-
catheter and surgical approaches successfully closed
ASD. However, transcatheter closure of ASD was
associated with lower post-procedural complications
and hospitalization rates. In contrast, the cost of the
transcatheter closure of ASD was higher than that of
surgical closure of ASD, which is relatively consistent
with the findings of the present study.!4

As we revealed that transcatheter closure of ASD
does not require cardiac ICU stay, and the overall
duration of stay was significantly less when compared
to the surgical closure approach (2.1+0.25 days versus
5.8+2.6 days, p<0.001), this could mean that trans-
catheter closure of ASD might be reducing the societal
burden.’> Patients undergoing surgical closure of ASD
might require more in-hospital and post-discharge
attention by the family members, limiting the daily
routine activities of some close family members.1¢ Early
discharge among transcatheter closure of ASD patients
could mean that affected patients and their family
members can resume their usual daily routine
activities much quicker than those undergoing surgical
closure of ASD.1718

CONCLUSION

Overall, short-term outcomes of transcatheter ASD
closure were comparable to the surgical approach, but
patients with transcatheter ASD closure had significantly less
duration of hospitalization and low rates of post-procedural
complications. If cost is not an issue, device closure of ASD
secundum is attractive and should be the first line
management option in suitable patients.
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