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Abstract

Background: Echocardiography has an important role to follow up patients with latrogenic atrial septal
defect (IASD) and after Catheter ablation during electro-physiological study.

Objectives: evaluating the impact of non-invasive Transthoracic Echocardiography (TTE) parameters
(LAVI, LVEF, ASD size and E/e") post radiofrequency ablation of left atrial arrhythmia.

Patients and methods: for the evaluation of the atrial septal defect, a transthoracic echocardiography
(TTE) was used in patients who underwent left atrial arrhythmia ablation, enrolled in prospective study
in the Iraqi center for cardiac diseases, in cooperation with university of Baghdad /college of medicine
Results: The outcomes of the present study were assessed according to Transthoracic Echocardiographic
parameters with a median period of follow up of six months post-radiofrequency procedure for each
patient. The mean of age was (36.28+10.34 years), females were 24 (51.1%) while males were 23
(48.9%), with no structured heart diseases and normal LV function with mean EF (64.68+ ,5.23%) and
the mean LA diameter (35.75+,2.92mm). latrogenic atrial septal defects (IASDs) were detected by TTE
in all patients with range from (2-5) mm with mean of (3.47+0.92). Also we noticed that patients with
smaller ASD size had higher LVEF than those who had larger ASD size with (P=0.007), while there was
no significant association between ASD size with left atrial volume index (LAVI) and E/e’.
Conclusions: Non-invasive Transthoracic Echocardiography (TTE) study that was used post atrial
septostomy for monitoring the closure of residual atrial septal defect is useful and applicable. And may
be used in daily practise post atrial septostomy procedure and recommended rather than the use of
invasive Transoesophageal Echocardiography (TEE).
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Introduction:
Echocardiography has an important role to follow up
patient post catheter ablation during

which have been presented to occur in the
predominance (eighty-seven percent) of individuals

electrophysiological study, is considered nowadays
the primary focus of patient management with
supraventricular tachycardia (SVT)1 and has
gradually expanded the role it plays in the treatment
of different types of arrhythmias. Due to the
interatrial septum's oblique position and the left
atrium's (LA) long and narrow appendage, the LA has
a complex morphology that may make
echocardiographic assessment challenging. Current
echocardiographic techniques, which permit surface
and volume assessment, assume spherical, cube, or
ellipsoid models for the LA that are not entirely
accurate and may result in error. 2 The detection of
iatrogenic or persistent defects of atrial septum,

in the immediate post-procedure period but with a
significant decreasing of percentage (seven percent)
over the following twelve months, is a significant
concern with transseptal puncture (TSP) and the
subsequent use of large-bore sheaths through
septum.l, 3. latrogenic atrial septal defect (IASD)
and shunt degree can both be identified with TTE and
TEE. Studying IASD morphology and size is more
accurate with TEE3, 4. Understanding the nature of
IASDs is limited due to the paucity of long-period
follow up in patients undergoing transcatheter
operations involving TSP. According to current
research, IASD closure is recommended if patients
experience symptoms including increasing refractory
hypoxemia, heart failure, cryptogenic stroke, or even

*Kirkuk General hospital: other paradoxical embolic events.5 Leaving a defect
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documented, however closure or follow-up are not
always done. In a heart that is generally anatomically
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sound, the shunt is primarily left to right, whereas
right to left shunting can be seen in patients who have
underlying right atrial pressure elevation.6 In this
case, a recently developed defect may cause acute
right ventricular failure in an unprepared ventricle
and biatrial pressure equalization, which may result
in no flow stage.3,7 A basic, non-invasive method
for detecting ASD, two-dimensional (2D)
transthoracic echocardiography (TTE), has a high
sensitivity and specificity. Harmonic imaging, a
suitable contrast agent (often agitated saline),
provocative manoeuvres and color Doppler can all be
used to increase sensitivity.8 When there are weak
acoustic windows or tiny (five mm) faults, TEE might
be preferable over TTE.3,9 The septal structure and
extent of the defect or defects can be more clearly
seen with 2- or 3-dimensional (3-D) TEE, but it is a
more invasive treatment. 10 Using color Doppler in
subcostal view, measure the largest dimension in
individuals with atrial septal defect (ASD). The
individuals who maintained sinus rhythm showed
improved left ventricle systolic and diastolic
performance concurrently with the improvement in
LA function, according to the novel tissue Doppler-
derived measures.11, .12

Patients and methods

During the period from April 2019 to June 2020, a
prospective study was carried out in the Iragi Center
for Cardiac Diseases with patients who had
undergone an electrophysiology procedure and had
their left atrial SVT ablation. Patients were chosen
based on exclusion and including criteria and referred
to the echo-cardiographic unit. Patients with atrial
septal aneurysm (ASA), Patent foramen oval (PFO),
and atrial septal defect (ASD) were diagnosed on
initial baseline Echo report, LV systolic dysfunction,
Structural heart disease, poor image quality and,
CHA2DS2-VASc score > 1, were excluded from this
study. Data were collected by using questionnaire
designed by the investigator and the supervisor
Anthropometric measurements were done while the
patients with light clothing and without shoes.

(BSA) Body surface area was calculated by
Mosteller equation as:

{BSA (m2) = VWeight (kg) x height (cm)/60}.13
Echocardiography: Under an ECG connection, a
standard echocardiogram was conducted. Using a
(GE Vivid E9 ultrasonography) machine with a 5

MHz phased array probe with the participant lay
in supine and in the left lateral decubitus position,
echo doppler examinations were performed. LA
anteroposterior dimension was measured by 2-D in
PLAX view. The LV ejection fraction was assessed
by M-mode in PLAX view. Pulse tissue Doppler
imaging was obtained from medial and lateral mitral
annulus and early diastolic annulus velocity (E*) was
measured. Trans mitral Doppler flow was obtained by
PW Doppler on the tip of mitral valve leaflet from
apical four- chamber view and peak early filling
velocity (E) wave was measured. LA volume was
measured by biplane area-length method from 2-D
Echocardiography from apical two and four chamber
views then indexed to body surface area. The size of
inter atrial septal defect was measured in subcostal
view by using colour Doppler and the direction of
inter atrial defect flow was also assessed and LA area
was traced at end systole before mitral valve opening
by 2-D in apical four chamber view.

Statistical test:

The gathered information was entered into the
Microsoft EXCEL program before being analysed
with the SPSS program (version 23, Inc., Chicago, IL,
USA 2018). Both descriptive and inferential statistics
were applied to the data analysis. The mean and
standard deviation numbers (Mean and standard
deviation) were used to express continuous data. The
minimum and maximum values, frequencies, and
percentages were used to express categorical data.
Independent sample t-tests were used to compare
means within groups of two, and the one-way
ANOVA test was employed to determine the
significance of differences between more than two
means. The risk factors for the success and failure of
ASD were found wusing multivariate logistic
regression analysis.

Results

Standard characteristics: According to
Echocardiographic parameters the findings of this
study were tested and the data collected following
electrophysiology study. 47 patients were recruited in
this study including 24, (51.1%) female (mean age
37.38+ 11.62years) and 23, (48.9%) males (mean age
35.13 +8.93years) (Table 3.1), those patients had
radiofrequency ablation of left atrial SVT and single-
puncture of interatrial septum.

Table3.1: starting demographic characteristics of the studt group.

Age (yrs.) BSA(m2)

0,

Gender (%) (Mean+SD) Min  Max (Mean+SD) Min  Max

Female 24 (51.1) 37.38 (11.62) 57 1.80 (0.15) 1.60 2.10
Male 23 (48.9) 35.13 (8.93) 53 1.91 (0.16) 1.60 2.20

Concerning the starting echo values shown in Table 3.2, which shown that a left to right shunting was also present
through the defect in 47 patients with an iatrogenic ASD that had a diameter ranging from (2 to 5) mm.

Table 3.2: Starting Echo parameters

Echo parameters (Mean + SD) Minimum Maximum
LVIDd 47.13 (5.31) 40 74
LVEF (%) 64.68 (5.23) 56 77
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E wave 73.23 (12.99) 45 97
IvVsd 8.81 (1.33) 7 12
A wave 59.43 (8.54) 30 74
E/A ratio 1.25 (0.36) 0.7 3
PWd 8.62 (1.21) 7 12
E /e’ ratio 6.45 (1.80) 4 12
LA area 17.87 (2.53) 13 23
IASD size 347 (0.92) 2 5
e lateral 12.23 (2.49) 7 19
LA diameter 35.75 (2.92) 30 34

* IVSd interventricular septum in diastole, LVIDd left ventricle internal dimension in diastole, LVEF left ventricle ejection fraction
IASD (iatrogenic atrial septal defect), PWd posterior wall in diastole, LA (left atrium).

Transthoracic echocardiography at the initial visit, three and six months later:

All 47 patients had iatrogenic ASD detected the day after the procedure, and after three months of follow-up, we
saw that 35 (74%) of the participants had ASD spontaneous closure, while the remaining 12, 26% had persistent
ASD. as shown in (figure 3.1).

12 (26%)

ml

35 (74%)

u2

Not closed

Closed

Figure 3.1 ASD closure rates and percentages at three months' follow-up

Regarding to LVEF of all patients it was within normal ranges, we noticed that patients with smaller ASD size had
higher LVEF than those who had larger ASD size (P= 0.007) (Table 3.3).

Table (3.3) Association between ASD size and LVEF

Size of ASD LVEF (%) P -value
No (Mean £ SD) Min Max

2mm 6 69.83 (3.82) 64 74

3mm 21 64.71 (4.30) 57 72 0.007

4mm 12 64.92 (6.27) 57 77 ’

5mm 8 60.38 (3.25) 56 66

There was no significant relation regarding the size of ASD with each of LAVI and E/e".

Table 3.4: Association between ASD size with LAVI and E/e’

Size of ASD LAV1 (ml/m2) E/e’ ratio

No (Mean * SD) P value No (Mean £ SD) P -value
2mm 6 2883 (23) 6 6.33 (1.63)
3mm 21 2714 (46) 21 6.24 (1.22) 0.689
4mm 12 26.42 (5.79) 0.108 12 6.42 (2.35) '
5mm 8 31.63 (6.07) 8 715 (2.39)

*LAVI left atrium volume index

Following LVEF, BSA, catheter type, troponin level, and ASD size each of which may be taken into consideration
as independent predictors for ASD closure after three months of follow-up, according to the logistic regression
analysis of various factors as shown in (Table 3.5).

Table 3.5: ASD closure delays following a three-month follow-up are predicted using a logistic regression
table.

. . e Confidence interval
Predicators Odds ratio Coefficient Lower upper P value
Gender 0.21 -5.01 0.01 0.157 5.23
Age 1.06 0.06 0.89 0.056 1.30
BSA 1.89 -14.87 121 0.023 3.84
LVEF 1.67 -2.136 1.08 0.045 5.45
LAV1 1st 0.98 0.021 0.02 0.460 7.89
ASD Size 2.01 - 15.36 1.81 0.001 4.25
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Discussion:

As a less invasive method during follow-up,
transthoracic echocardiography with color Doppler
was utilized in our study to evaluate iatrogenic ASD.
The defect means size discovered was (3.47 0.92)
with a left to right shunt and no notable hemodynamic
effects. While numerous studies found lower rates of
permanent abnormalities when using transthoracic
echocardiography (TTE) for the monitoring of
iatrogenic ASD3, 14 The TEE evaluation is more
invasive, though, and for many patients, it might not
be a practical surveillance test. On the other hand, the
current study shows that LA pressure is not
substantially correlated with the size and closure of
ASD, as determined by the TTE E/e ratio, and this
conclusion can be attributed to all of the participants
who were chosen for the study had a normal ratio.
Singh et al.'s15 study, which demonstrated that LA
pressure increases the patency and/or identification of
persistent ASD on TEE imaging, suggested a
relationship between higher baseline LA pressure and
persistent iatrogenic ASD. Although Riling A has not
verified these findings 16, 17 they show no
association with iatrogenic ASD size or incidence
with LA size or LA pressure. According to our study,
neither the body surface area (BSA) nor the patient's
gender had a discernible impact on the resolution of
ASD. These results are not consistent with Nagy Z et
al.17.18 relating to the finding that patients with
IASD after three months' follow-up had a greater
BMI than patients without IASD. Our results show
that the left atrium volume indexed to body surface
area (LAVI) was normal or modestly enlarged.
Following three months of follow-up, LAVI
decreased, and there was no significant correlation
between LAVI and the size or closure of ASD3. The
healthy LA is more flexible and stretched, with less
stiffness, which causes a larger size for high pressure
and more reversibility from structural remggggggg,
as an explanation for this18. While less flexible and
stiffer in the reconstructed LA where the myocardium
has transformed into fibrous tissue, resulting in a
smaller size and reduced reversibility, this condition
is referred to as stiff LA syndrome.20, 22

Conclusions:

Non-invasive  Transthoracic ~ Echocardiography
(TTE) study that used post- atrial septostomy for
monitoring the closure of residual defect of the atrial
septum is safe and applicable, and might be used in
daily practise post- atrial septostomy procedure and
recommended rather than the use of invasive
Transoesophageal Echocardiography (TEE).
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