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ABSTRACT

Objective: To determine the safety and efficacy of transcatheter closure of atrial septal defects and to evaluate the initial, mid-
term and long-term results of the treatment.

Study Design: Cross sectional study.

Place and Duration of Study: Department of Paediatric Cardiology, Rawalpindi Institute of Cardiology, Rawalpindi, from Jul
2017 to Jun 2018.

Methodology: Sixty-four patients underwent transcatheter closure of atrial septal defect. Size of the defect was measured
by Transoesophageal / Transthoracic. Follow up was carried out at twenty-four hours, one month, six months and at twelve
months. Early, Midterm and late complications after device occlusion were analysed using SPSS-22 statistical software.
Results: Minimum size of atrial septal defect on echocardiography was 7 mm and maximum size was 31 mm with mean of
18.3 + 5.7 mm. The procedure was successful in 96.8% cases. There was only one device embolization (1.56%). Cobrahead”
configuration malformation of the device occurred in one case (1.56%). Mitral valve regurgitation did not occur in any of
the case. There was no residual shunt across the device in the present study. ECG abnormalities associated with transcatheter
closure did not occur in any of the patient. In intermediate and long-term follow up, no complication like cardiac erosion was
seen in all cases under study.

Conclusion: Transcatheter occlusion of ASD with device was found effective and safe procedure with minimal complication
rate, short hospital stay, good short, intermediate and long-term results.
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INTRODUCTION

Atrial septal defect (ASD) is the most common
among the congenital heart diseases with an incidence
of 10%.1 ASDs are usually asymptomatic and possibly
remain undiagnosed until the late ages. They come
into medical attention insidiously because of ausculta-
tory findings when patient presents to general practi-
tioner because of some other ailment. Later in life, un-
treated ASD could perhaps cause various other medi-
cal complications such as right ventricular failure, arr-
hythmias and pulmonary hypertension.? Percutanoeus
transcatheter occlusion of atrial septal defects (secun-
dum type) has revolutionized the management of
ASDs. During the last decades, there has been a remar-
kable change in the treatment strategy of ASD, shifting
the therapeutic gold standard from surgery to trans-
catheter closure, along with changes in device design
and the deployment techniques.®> The contemporary
devices are much safer than the conventional devices
as their properties of re-capturability and repositioning
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make them user friendly. Use of biocompatible mate-
rials with better design and lesser use of metal promo-
tes re-endothelialization and decrease chances of trau-
ma to the surrounding structures.* Most of the curren-
tly available devices show excellent efficacy and com-
parable outcome. Although the results of surgical clo-
sures are also encouraging because of negligible morta-
lity, however, on the contrary associated with various
morbidities including pain, thoracotomy scar, anaes-
thesia complications. These problems have not been
reported in case of transcatheter closure.’

Device closure of ASD has several advantages
over the conventional strategies such as lesser compli-
cation rates, short anaesthesia time, short hospital stay
and no scar. Transcather technique has gained signifi-
cant place and popularity in field of Paediatric inter-
ventional cardiology. A variety of devices have been
evolved over a period of time forpercutaneous closure
of ASDs.¢ The first non-surgical ASD closure was done
in 1975 by Mills and King. In 1983, Rashkind deve-
loped a double-disc system for transcatheter closure
of ASD.” Newly developed devices include amplatzer
and occlutech. These latest devices have many
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advantages over older ones in terms of flexibility,
self-centering, easy retrievability, ability to close larger
defects and relatively large left atrial disc to close
additional fenestrations.8 In addition, these devices are
proven technically safe and feasible though not free
from complications like embolisation, device malalign-
ment , residual shunts , thrombosis of device, fracture
of device, impingement of adjacent structures and
cardiac erosion.’

Various studies have shown high success rate,
less complications and low discomfort with atrial sep-
tal occluders (ASO). Recently, Mitchelson et al. have
examined the transcatheter device closure of atrial
septal defects for the period of 17 years in which they
have found a higher rate of embolisation than the gen-
eral expectation.’? Due to these contrary findings, pre-
sent study was designed to evaluate the efficacy and
safety of the occlutec ASO for the short, intermediate
and long termperiod for closure of ASD in children
and adolescents. Furthermore, complications occurred
during a period of one year were also studied. Taking
together, current study will provide a very useful over-
view of the occlutech ASD device and its technical adv-
antages which could possibly impact the future clinical
practices.

METHODOLOGY

The cross section study conducted at Rawalpindi
Institute of Cardiology, Rawalpindi, from July 2017
to June 2018 (IERB Approval No. 02/19). A total of 64
patients were examined which undergone for ASD
device occlusion using consecutive sampling. Initial
echocardiography was done and patients were registe-
red for device occlusion. Transesophageal echocardio-
graphy (TEE) was performed in which assessment of
size of defect and rims were evaluated. Younger pati-
ents in whom TEE was not possible without general
anaesthesia considered for device occlusion under
transthoracic echocardiography.

Inclusion Criteria: All the patients above 4 years of
age with ASD secundum, shunting left to right, right
ventricular volume over load and suitable rims of
more than 4mm were included in the study.

Exclusion Criteria: Atrial septal defect other than
secundum type, patients having larger ASD more than
34mm, right to left shunt, anomalous pulmonary
venous drainage and defect with inadequate rims were
excluded from study.

The device we used for our study was Occlutech
Figulla Flex II ASD Occluder. It is the third generation

Occlutech device for ASD closure. This device is com-
posed of Nitinol mesh coated with titanium with inter-
woven polyester fibres. It has two disc left atrial (LA)
and right atrial (RA) disc and a waist. Occlutech has
minimal metal contents that makes it flexible to recap-
ture and re position the device during deployment and
makes it less traumatic. The occlutech device has a
different release mechanism as compare to amplatzer
that enables flexible movement between the device and
delivery cable.

Almost all thr procedures were done under
general anaesthesia. Pre- procedure evaluation done
by transesophageal echocardiography to assess the size
and rims of ASD in all views .Access was taken from
the femoral vein, antibiotics given and I/V heparin
was administered after vascular acess was taken.!!

A 0.035” extra stiff exchange length Amplatzer
wire was engaged in left upper pulmonary vein. Deli-
very sheath was passed on the wire. Dilator, wire and
sheath were removed. A Septal occluder device was
selected and passed through the delivery sheath and
deployed. The LA disc was released in LA. RA disc
was released subsequently. A final TEE examination
was undertaken to demonstrate the position of the
device and any residual shunting.1213

Patients were kept admitted in ward for 24hrs.
Echocardiography was done before discharge to look
for position of device, any residual shunts and mitral
regurgitation. Anticoagulation was given in form of
Acetyle Salicylic Acid for 6months. Echocardiographic
follow up was done after 1 month, 3 months, 6 months
and 12 months apart. Proforma was used to identify
the clinical spectrum, age and gender distribution.
ASD sizes on transesophageal echocardiography, Mar-
gins of ASD, device sizes in relation with sizes of ASD
were noted. Early, mid-term and late complications
after device occlusion were analyzed using Statistical
Package for the social sciences (SPSS) version 23. Cate-
gorical variables were analyzed through frequencies;
continuous variables were analyzed as mean and SD.

RESULTS

A total of 68 patients were considered for device
occlusion. Minimum age of patient was 4 years and
maximum age was 61 years with mean age of 20.2
+ 2.80 years. Among 68 patients, 4 (5.8%) procedures
were abandoned because ASD were not suitable for
device occlusion on final TEE assessment. Out of total
patients 22 (34%) were male and 42 (66%) females.
Minimum size of ASD on TEE was 7.0mm and maxi-
mum size was 3lmm with mean of 18.3 £ 5.7 mm.
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Minimum procedure time was 10 minutes and maxi-
mum time was 180 min with mean 38.7 + 31.4 min.
Minimum fluoroscopy time was 1.6 minutes and maxi-
mum time was 51 minutes with mean of 8.6 + 2.03 min

(Table).

Table: Procedural outcomes.

Parameters Mean = SD
Atrial Septal Defect Size 18.38 £5.74mm
Mean Fluoroscopy time 8.69 + 2.03 minutes
Mean Procedure time 38.63 + 31.39 minutes

Out of 64 patients, 34 (53.1%) ASDs were closed
with large devices of 20-36 mm. “Cobrahead” configu-
ration malformation of the device occurred in one case
(1.56%). There was one device embolization (1.56%).
Size of defect was 25mm and closed with 27mm dev-
ice. Device was embolised just after it was released. In
another case due to prolong procedure time, a streak of
clot was formed over the device seen on transthoracic
echocardiography despite repeating heparin, so the
procedure was abandoned in order to prevent emboli-
zation of the clot.

Procedure related complication occurred in one
case where delivery sheath was broken in femoral vein
while removal and retrieved by surgeon, however,
there was no sequel to this event. Mitral valve regurgi-
tation occurred in none of the case. The residual shunt
across the device was also not encountered in the pre-
sent study. ECG abnormalities associated with transca-
theter closure like atrial premature contractions, SVT,
atrial flutter or fibrillation did not occur in any of the
patient. In the intermediate and long-term follow up,
no complication like cardiac erosion was seen in all
cases under study.

DISCUSSION

Atrial septal defect is one of the most common
congenital cardiac defects. After introduction of trans-
catheter closure of ASD in 1990 for secundum type of
defects, it has become the procedure of choice.’* Tran-
scatheter closure has less complications and morbidity
compared to surgical procedures. In most of the cases,
success rate of device closure has been reported as
98%.1> However, there are some discrepancies in the
data regarding efficacy of the contemporary devices
being used for the closure of ASD. Present study was
designed to investigate the efficacy of the occlutech
device for the closure of ASD in Pakistani population
for a period of one year. Our results indicated success-
ful device implantation in 96.8% of cases and major
cause of failure was short rims especially SVC rim. Sel-
ection of size of device is considered as an important

decision. Smaller device has increase chances of em-
bolization and residual leaks however larger devices
have chances of impingement of adjacent structures.
Interatrial septal length is also an important considera-
tion during implantation of device especially in smal-
ler children with larger defects.1617

Devices with a waist diameter larger than 2mm
were implanted in 56.25% of cases. Device size ranging
between 3-6 mm increments for the size of ASD. In
our study maximum size was 31 mm which was closed
with device size of 36mm. In another series largest
ASD size was 34 mm and smallest rim was 4mm. This
defect was closed with Amplatzer device no 36 mm.
Rania et al. demonstrated the mean upsizing of the
device was around 2.5mm # 3.5mm.!® The majority of
the upsizing were between 2-4 mm, the mean of 3mm
+ SD 3.5, which correlate better with the study of Amin
and Dauffers.!” However, none of study demonstrated
the mathematical relation of sizing of device which
may have significant role in ASD closure. Therefore, a
focused study should be carried out in order to estab-
lish the mathematical relation of ASD and sizing of
device. Transesophageal Echocardiography was per-
formed in all the patients for varying size of ASD.
Balloon sizing was performed in 7 patients and devices
2 mm larger after balloon sizing were used, however,
the results of our study was found to be in line with
most of the previous studies of Pillai et al, Amin et al,
and Narin et al, which suggested that TEE was suffi-
cient for sizing the ASD.171920 Besides, present study
suggests that balloon sizing is usually not required
since it has least role in sizing the device.

One of the major complications of device occlu-
sion reported so far is embolization of devices. In our
study, the embolization was occurred in only one case
(1.56%) and it was just after implantation. It was 25mm
defect which was closed with a 27mm device. Possible
cause of embolisation was relatively short SVC margin.
In another study, out of sixty three patients two devi-
ces were dislodged and incidence of embolisation was
around 3.17%.14 The Meta-analysis of the incidence of
device embolization was found to be 0.2-0.43% and all
were within 24 hours of procedure.?! Recently, Mitche-
Ison et al,10 reported comparatively higher incidence of
device embolisation (1.7%) which suggested deviance
in the efficacy of the procedure and emphasized on the
need for data collection and complications incidence
for improvement of future practices. Present study also
suggested the collection of data from various cardiac
centres in Pakistan regarding the success and
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complications of ASD device in order to refine the
information for users.

Cobra head deformity is also a known complica-
tion of ASD device occlusion. Device takes a cobra like
shape and its configuration need to be corrected by
repositioning of device, it is sometimes challenging in
case of less available space in atrium and device has to
be retrieved in most of the cases and re-poisoned out-
side for next attempt.22 In our study, one cobra head
deformation was occurred. Besides multiple attempts
of reconfiguration, the device remained malformed.
Therefore, device was replaced with a similar size and
implanted successfully. Hoole et al, reported an inci-
dence of 3% of cobrahead deformity and reported that
cobrahead deformity occur due to twisting of nitinol
mesh and larger devices.?? In present study, 1.56% co-
brahead deformity was observed which is fairly lower
than the reports of Sephen et al. Several reasons have
been postulated for cobrahead deformity, including
opening the device against the body of the left artrium,
difficulty in device deployment; twisting the device be
due to the smaller space available in atrium for larger
devices as suggested in the literature (Kilic et al).
However, exact cause of cobrahead deformation yet
remains elucidative.

Atrial arrhythmias (AR) are known to be determi-
nant causes of late cardiac morbidity in the patients
which had trans-catheter closure of ASDs. In literature,
new onset arrhythmias after ASD device are significan-
tly higher. Kyoung-Min Park et al,?* have reported that
4.4% of the patients suffered with atrial tachyarrhy-
thmia during the follow-up period of 11.4 months. It
has been proposed that mechanical irritation caused by
the devise could be associated with some arrhythmias
(Spies et al.®> In present study, no case of arrhythmias
in early, mid-term and long-term follow up was obser-
ved. The possible explanation of finding might be care
full selection of device size and not too much upsizing.
However, no consolidated information regarding new-
onset atrial tachyarrhythmia after ASD closure is avail-
able so far. Erosions are important cardiac complica-
tions occur post-transcatheter closure of ASD and their
rates have been reported between 0.05 and 0.46%.
Cardiac erosion is a late complication of device. In case
of present investigation, erosion has not been reported
in any of the device. Despite so many benefits and
advantages, the major technical shortfall of occlutec
device was the limited size options (1.5mm increments
up to 12mm and in 3mm increments thereafter) that

cause difficulty in selection of device size at certain
times.

LIMITATION OF STUDY

In present study, only occlutech devices are used other
type devices could be used to compare results of different
devices.

CONCLUSION

Present work highlighted the safety and efficacy of
occlutech septal occluders and we concluded that transcathe-
ter closure of ASD was found safe and effective technique for
the closure of ASD with less complication rate and morbi-
dity. The occlutec septal occluders are appropriate devices
that warrant less operational risks and higher reliability.
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