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Abstract
Background
congenital heart disease causing some blood in the aorta to flow 

Objectives To evaluate the clinical course, changes in heart size 

using the Amplatzer®
Methods

transcatheter closure using ADO. The outcomes measurements 
were performed four times, namely, before the procedure and 

compared using a serial time analysis. Outcomes measured were 

Results

month after the procedure, all subjects had improved heart failure 

follow up.  Likewise, there was a decreased mean cardiothoracic 

afterwards. Diastolic function, represented by peak E and A waves 

statistically significant changes in E/A ratio, ejection fraction and 
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observed afterwards. 
Conclusion
improvements in heart failure scores, heart size, diastolic function, 

the procedure. [Paediatr Indones. 2013;53:181-6.].
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pulmonary circulation drains into the left atrium and 
left ventricle, resulting in chamber dilatation and 
eventual left heart failure.
and left ventricular dilatation, myocyte cells release 

Amplatzer®

in the last ten years and is currently the treatment of 

To date, there have been a limited number of studies 

patients after transcatheter closure with ADO. We 
aimed to assess the improvements in clinical heart 
failure scores, cardiac size and function, as well as 

closure, in order to more precisely determine when to 
discontinue heart failure drugs after defect closure.

Methods

patients before and after transcatheter closure of 

performed four times, namely, before the procedure 

We compared post-procedure results to pre-procedure 
findings. The minimum number of required subjects 

disease, duct-dependent lesion or who already had 

study.

in our subjects. Amplatzer® ductal occluders were 
constructed from a frame of Nitinol

polyester Dacron is placed inside the frame to stimulate 

catheter, in case the device needs to be replaced by 
another one of more appropriate size.

using fluoroscopy guidance by the first author in 
the catheterization laboratory on patients under 

measurements were taken from each heart chamber 

to ascertain whether pulmonary hypertension was 

Mullin delivery sheath, a delivery cable, 
and a loading catheter.  After the ADO was attached 
by screw to the tip of the delivery cable, it was inserted 
through the femoral vein under the Mullin sheath 

operator ascertained that the ADO was positioned 
correctly and no residual shunt was seen through the 

the delivery cable.
We used the New York Heart Association

classification to establish the clinical diagnosis of heart 
failure in adolescents.3 This classification categorizes 

by Ross et al.

abnormality. The degree of heart failure was defined 

children, we used the Pediatric Clinical Heart Failure 
Score,  a modified version of the Ross classification. 
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of hepatomegaly. The total scores and classifications 
of heart failure were calculated in the same manner 
as the Ross criteria.

To determine the heart size, we calculated the 

anterior-posterior projection.3 Left atrium to aorta 

Philips Sonos
function was determined by measuring the peak E,
peak A, and the E/A ratio. The E wave represents 
the rapid flow of blood from the left atrium into 
the left ventricle in the early diastolic phase, while 
the A wave represents the period of left ventricular 
filling by atrial contraction in the late diastolic phase. 
Left ventricular systolic function was determined by 

AxSYM BNP reagent, 

microparticles as the reaction media.
Numeric data with normal distribution was 

analyzed by repeated ANOVA / time series analysis, 
while non-normal distributions were analyzed by 
Friedman
to be statistically significant. This study was approved 
by the Medical Research Ethics Committee of the 

Results

To assess the functional class of heart failure, 

-

ADO, subjects with mild and moderate heart failure 

and these changes were statistically significant 

-
diomegaly, and to evaluate the changes in heart size. 
Figure 1 shows the CTRs at the various time points. 
There was a significant decrease in mean CTR from 

-

after the procedure, there was no further statistically 
Figure 1

Echocardiography showed a significant decrease 

3- and 6- month post-procedure follow-up, no further 
statistically significant change in LA/Ao ratios was 

Figure 1.
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The E wave represents the rapid flow of blood 
from the left atrium into the left ventricle in the early 
diastolic phase. The subjects’ mean E wave before 

restrictive pattern. At one-month post-procedure, 

The A wave represents the period of left 
ventricular filling by atrial contraction during diastolic 

follow-up, the mean peak A wave height decreased 

that the mean peak A wave increased slightly, but the 
differences were not statistically significant. 

closure,  the mean E/A ratio initially decreased slightly 
at one month after the procedure, then increased 

E/A ratio changes were not statistically significant. 

the increment was not as large as that of the first 3 

B-type natriuretic peptide is a hormone secreted 
by cardiac muscle cells, with levels depending on the 

compared to each previous level (Figure 2

Discussion

volume overload due to a left-to-right shunt.  this 

failure. We found that no patients had signs and 

closure. This improvement was due to the cessation 

the ADO. Time series analysis showed a significant 
clinical improvement in the functional heart failure 

The mean CTR significantly decreased further at 

time series analysis, the mean CTR progressively and 

Figure 2. 
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closure (Figure 1
to decreased left-to-right shunt, which minimizes left 
ventricle volume overload.

Heart dimension measurements using echo-
cardiography showed similar results. At the first month 

changes in the LA/Ao ratios. We observed a significant 
decrease in LA/Ao ratio only at the first month after 

more noticeable at 3 months after the procedure. 
This finding was likely because the anatomical 
configuration reflected by CTR required more time 
to change than the heart dimension, which was 
influenced by hemodynamic change. Eerola et al.
found similar results in their study. 

We noted interesting results regarding the 
change in diastolic physiology. The E wave was 

impaired restrictive pattern, due to volume overload 
and the relative decrease in left ventricle capacity to 
receive blood from the left atrium.
the mean peak E wave decreased to nearly normal 
values, but it increased again at 3-month follow-up 

A wave significantly decreased, showing an impaired 

Our findings regarding diastolic physiology 
changes showed that there was diastolic physiological 

3 found 

diastolic function, followed by a decrease in the 

diastolic impairment with a restrictive pattern, 

Because our subjects were not homogenous, both 
diastolic impairment patterns were found in our study. 
The E/A ratio was relatively stable because the E
and the A waves both increased. The E/A ratio was 

significantly, then increased again. The change in E/A 

prior to procedure was not statistically significant.
The systolic function did not change significantly 

because, according to the literature, systolic impair-
ment typically occurs late.3

systolic function parameters decreased. According to 
Starling’s law, myocardial contraction increases along 
with the gaining of myocardial strain, until at a certain 
point is reached, whereby adding further strain cannot 
further increase myocardial contraction. The latter 
situation may even decrease myocardial contraction. 
Our findings supported the theory in that systolic 
function decreased due to diminishing myocardial 
strain caused by lessening blood flow into the left heart 

B-type natriuretic peptide hormone has been 
used as a marker for heart failure and therapy 
evaluation.

et
al.

that of normal children.
a marker of heart dilatation due to volume overload 

dilatation, diastolic function impairment, and 

we find improved heart failure scores, decreased heart 

levels. The improvements are found to be significant 

practice, this pattern of changes may be used as a 
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guide to discontinue anti-failure drugs at one month 
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