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Appropriate therapy for implantable cardioverter
defibrillators used as primary versus secondary
prophylaxis: A danish pediatric population

Jani Thuraiaiyah, Annette Schophuus Jensen, Berit Philbert, Lars
Sondergaard, Christian Jons

Department of Cardiology, The Heart Centre, Rigshospitalet,
Copenhagen University Hospital, Blegdamsvej 9, Copenhagen 2100,
Denmark

Background and Aim: Implantable cardioverter defibrillators (ICD)
are used for primary prevention in children highly suspicious of
life-threatening arrhythmias due to family history and malignant
syncope. This practice might potentially result in a lower incidence
of appropriate therapy compared with ICDs implanted for secon-
dary prevention following documented ventricular arrhythmias.
‘We aimed to compare the rate of appropriate therapy after ICD
implantation for primary versus secondary prevention in young
children.

Method: Using Danish ICD registry, this retrospective nationawide
cohort study included children aged <15 years who received their
first ICD between 1988 and 2020. Patient characteristics, medical
history including mortality, device indication, therapy and compli-
cations were retrieved from electronic medical files. The primary
endpoint was time to appropriate therapy, defined as shock or anti-
tachycardia pacing for ventricular tachycardia or fibrillation.
Results: During the study period, a total of 81 ICDs (39 ICD:s pr.
million live births) were implanted. Among these, 79 were
included in the outcome analysis due to retrievable follow-up data.
At baseline, the majority had channelopathies (44%) or structural
heart diseases (42%), whereas 25 (32%) and 54 (68%) devices were
implanted as primary and secondary prophylaxis, respectively. The
median age at primary implantation was 13.9 and 11.6 years
(p<0.05), respectively. During a median follow-up of 9.0 (IQR:
4.8-13.9) years, 44 patients experienced appropriate device
therapy and 6 died, with no difference for primary and secondary
prevention recipients (p = 0.34 and p = 0.83). The 10-year cumu-
lative incidence of appropriate therapy was 56% for primary pre-
vention recipients and 68% for secondary prevention recipients,
whereas 10-year survival probability was 90% (95% CI:
76-100%) and 81 % (95% CI: 63%-99%), respectively. All deaths
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were of cardiovascular cause. Bleeding occurred in O versus 2,
infection in 5 versus 4, and inappropriate shock therapy in 2 versus
11 patients, with an overall combined trend towards more events
for ICDs implanted as secondary prophylaxis (p = 0.08).
Conclusions: ICD implantation in young children was relatively
rare. The rate of appropriate therapy was similar among primary
and secondary ICD recipients, indicating too restrictive primary
prophylaxis implantation, which should be investigated in future
studies. The incidence of complications was highest among secon-
dary ICD recipients.
Keywords:  Appropriate  ICD  therapy,

Complications, Implantable cardioverter-defibrillator
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Myocardial work in ventricular preexcitation

Tereza Zmatlikova, Olena Iurchenko, Jan Kovanda, Viktor Tomek,
Peter Kubus, Terezia TavaCova, Jan Janousek

Children’s Heart Centre, 2nd Faculty of Medicine, Charles University in
Prague and Motol University Hospital, Prague, Czech Republic

Background and Aim: Ventricular preexcitation alters the electro-
mechanical activation sequence and may induce left ventricular
(LV) contractile discoordination and pathologic remodelling in
selected cases.
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Aim: To evaluate LV myocardial work before and after accessory
pathway (AP) ablation in patients with WPW preexcitation and to
compare them to normal controls.
Method: Mechanical activation mapping and myocardial work cal-
culation was performed in 11 paediatric patients with the WPW
syndrome/pattern and left sided or paraseptal APs undergoing
catheter ablation (successful in 10/11) and 8 healthy age-matched
controls using speckle tracking echocardiography and the GE
ECHOPAC version 204.57.0.745 software with the integrated
AFI module. An 18-segmental echocardiographic LV model
was used. Global LV myocardial work efficiency (GWE) was cal-
culated as the ratio of global constructive work to the sum of global
constructive and global wasted work (GWW). The time from
delta wave onset to R wave peak in lead V6 (delta to R) was used
to quantify the degree of preexcitation.
Results: Before ablation GWW was higher (164 vs 102 mmHg%,
P = 0.015) and GWE lower (median 91 vs 94%, P = 0.010) in patients
vs controls. After successful ablation GWW decreased from 164 to 93
mmHg% (P=0.006) and GWE increased from 91.1 to 94.0 %
(P =0.006). GWE tended to correlate negatively with the delta to R
interval (R =0.59, P=0.056). Before ablation, segmental WE
increased with distance from ventricular AP insertion from median
69.5 % at AP location to 98.0 % in distant segments (P<0.001). After
ablation, WE was equally distributed among LV segments.
Mechanical activation mapping localized APs with a median IQR) seg-
mental distance of 0 (0-1) segments from the EP mapped location.
Conclusions: Ventricular preexcitation induces significant LV myo-
cardial work inefficiency in segments adjacent to AP which correlates
with the degree of preexcitation and is normalized after ablation. The
amount of wasted work in asymptomatic preexcitation may be con-
sidered when assessing the potential for pathologic LV remodelling or
discussing the indication for prophylactic ablation. Mechanical acti-
vation mapping may be used to localize manifest APs.
(Supported by MH CZ — DRO, Motol University Hospital,
Prague, Czech Republic 00064203)

Keywords: myocardial work, preexcitation, wolff-parkinson-
white syndrome, speckle tracking echocardiography, accessory
pathway, ablation
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Ventricular arrhythmias in primary benign cardiac tumors
in children: anatomical and histological predictors in along
term follow up

Silvia Placidi, Giulio Calcagni, Camilla Calvieri, Stella Maiolo, Corrado
Di Mambro, Massimo Stefano Silvetti, Sonia Albanese, Lorenzo Galletti,
Fabrizio Drago

Department of Pediatric Cardiology and Cardiac Surgery, Bambino Gesni
Children’s Hospital and Research Institute, Rome, Italy

Background and Aim: Cardiac primary tumors in children are
extremely rare and incidence of arrhythmias depends mostly by
histological type. Predisposing factors are still widely debated.
Our aim was to assess predictors of ventricular tachycardia occur-
rence in a large cohort of children.

Method: We retrospectively enrolled 102 children<18 years old with
primary benign cardiac tumor referred to Bambino Gesu Children
Hospital between 1980 and 2014.

Data about the type, location and dimensions of the cardiac tumor were
obtained. Clinical data, electrocardiograms (ECG), Holter monitoring
and medical therapy for each patient were collected from hospital
records.

Results: Among the 102 cardiac tumors with a median age of the
arrhythmic presentation of 52 months (IQR 7-132), there were
78 rhabdomyoma, 13 fibroma, 5 mixoma and 6 others (1 lipoma,
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2 angioma and 3 teratoma). During a mean follow up of 15 years
(median 14, IQR 8-19 years), 44 of the 102 (43%) children pre-
sented clinically significant arrhythmias. Fourteen (14%) had
supraventricular arrhythmias, which were sustained in 8.
Twenty-seven patients (27%) had ventricular arrhythmias, which
were sustained in 16. Two patients showed ventricular pre-exci-
tation and one (1%) a complete AV block.
Two patients underwent cardiac transplant (2%) and 9 PMK or
ICD implantation (8, 8%).
Six patients died (5, 9%), in 3 cases due to arrhythmias, in other 3
cases, death occurred without any cardiac cause documented.
Biventricular sided primary cardiac tumors showed an increased
occurrence of sustained arrhythmias if compared to those only left
or right sided (p =0.019). Moreover, cardiac tumors with dimen-
sion >15 mm were significantly associated with occurrence of ven-
tricular arrhythmias if compared to those <15 mm (p =0.033).
Among rhabdomyomas, those presenting ventricular arrhythmias
had greater dimensions if compared with those showing supraven-
tricular arrhythmias (p =0.006). At Cox regression analysis,
adjusted for antiarrhythmic therapy, fibroma remained independ-
ently associated with ventricular sustained tachycardia occurrence
during follow up. (H.R. 4.238 95% CI 1.386- 12.959, p = 0.011).
Conclusions: Anatomic characteristics, biventricular side and
dimensions above 15 mm seem to be associated with ventricular
arthythmias occurrence. Among histological types, cardiac
fibroma seems to be independently associated to ventricular sus-
tained tachycardia occurrence during follow up.

Keywords: Cardiac primary tumors, ventricular arrhythmias,
risk stratification
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The clinical course of asymptomatic children with RYR2-
mediated catecholaminergic polymorphic ventricular
tachycardia
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20Department of Cardiology, Erasmus MC, Rotterdam, The Netherlands

Background and Aim: Catecholaminergic polymorphic ventricular
tachycardia (CPVT) is a rare, potentially lethal inherited cardiac
arrhythmia, associated with RYRZ2 variants. Data on asymptomatic
children with a RYR2 variant, a growing population due to cas-
cade screening, are lacking. We aimed to assess the age at CPVT
phenotype development and the incidence of symptoms in these
children.

Method: All children with a RYR2 (likely) pathogenic variant from
the International CPVT Registry who were asymptomatic
(defined as absence of syncope or sudden cardiac arrest) were
included if an exercise-stress test (EST) or Holter off anti-arrhyth-
mic drugs at baseline was available. A CPVT phenotype was
defined as the presence of any ventricular ectopy on EST or cou-
plet or worse on Holter. Data on symptoms were collected and all
ESTs during follow-up of phenotype-negative children at baseline
were assessed.

Results: One-hundred-twenty-one children (median age at base-
line 10.6 [IQR: 6.9-13.8] years, 61 (50.4%) temale, 91 (75.2%)
ESTs at baseline) from 51 families with one of 44
different RYR2 variants were included and followed-up for a
median duration of 7.0 [IQR: 4.7-11.4] years. At baseline, 42
(34.7%) children were phenotype-positive. Subsequently 64
(52.9%) children developed a phenotype, including 34 (53.1%)
on beta-blocker therapy. The median age at start of beta-blocker
was 12 [IQR: 9-15] years and 27 children (22.3%) never received
an anti-arrhythmic drug. When censored at the start of beta-block-
ers, 48% (95% CI: 37-61%) of the children developed a phenotype
by 15 years of age (Figure). Five children had a syncope, of whom
three were phenotype-positive, four used a Pl-selective beta-
blocker, and in three non-adherence was confirmed. All three
phenotype-positive children had recurrent symptoms, partly
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related to non-adherence; syncope in two and an appropriate
implantable cardioverter-defibrillator shock in one. Two children
(1.6%) had an aborted cardiac arrest. Both were phenotype-posi-
tive and used a fl-selective beta-blocker and flecainide, one con-
firmed non-adherence.
Conclusions: The majority of asymptomatic children with RYR2-
mediated CPVT developed a phenotype around 15 years of age.
The incidence of symptoms was relatively low and symptoms were
mostly preceded by the development of a phenotype and related to
non-adherence. This information could guide when to initiate
therapy in this population.

Keywords: catecholaminergic polymorphic ventricular tachy-
cardia, ryanodine, phenotype, exercise-stress-test
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Initial experience of left bundle branch pacing in paediatric
patients. the future is here

Ferran Roses Noguerl, Oscar Cano*, Jaume Francisco®, Alba Santos?,
Andrea Bueno', Joaguin Osca®, Ferran Gran', Bea Insa’, Begoiia
Benito?, Jordi Perez?, Niiria Rivas®

"Department of Pacdiatric Cardiology, Vall d’Hebron University
Hospital, Barcelona, Spain; Department of Paediatric Cardiology, Royal
Brompton Hospital, London, UK; GuardHeart European Reference
Network; 2Department of Cardiology, Vall d’Hebron University
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Background and Aim: Left bundle branch pacing is a new pacing
technique that prevents RV pacing-induced left dysfunction,
and it has been proven helpful in adult patients.

Method: Prospective multicentric study to describe the initial expe-
rience of the first 36 consecutive paediatric patients in Spain treated
with left bundle branch pacing since December 2019 at the
Hospital de la Vall d’Hebron and at the Hospital de la Fe in
Valencia.

Results: Thirty-six patients (26 females) were included, with a
median age of 11, 9 years (3, 5 years — 17, 6 years) and a median
weight of 41 kg (minimum 16 - maximum 70). The diagnosis was
congenital atrioventricular block (AVB) in 18 patients, AVB post-
surgery of a CHD in 14 patients and 4 patients with sinus node
dysfunction. 33 had a systemic Left Ventricle, and 3 had a systemic
RV. 21 patients had a previous pacemaker (16 epicardial and 5
TV). The procedure was performed under general anaesthesia,
guided by fluoroscopy and 3D transesophageal ultrasound. In
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34 patients, the implant was through the left axillary vein, and only
2 cases were implanted through the right side. There were no
complications during implantation or after a median follow-up
time of 1, 6 years (1 month — 4, 17 years). The duration of the
QRS was reduced from 142 ms (IQR 158-111) to 118 ( IQR
121-116) p< 0.001, and the systemic ventricle ejection fraction
increased from 56% (IQR 48-62) to 63 ( IQR 58-66) p< 0.001
Conclusions: Left bundle branch pacing is a safe and feasible tech-
nique in paediatric patients when performed in expert centres. The
technique significantly reduces the duration of the QRS and
improves the systemic ventricle EF and should be considered
the implant technique of choice in paediatrics when choosing a
transvenous implant.

Keywords: Left Bundle Branch pacing, Paediatric cardiology
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Molecular genetic testing in children and adolescents with
inherited arrhythmia syndromes — results of the german
multicenter cogia study
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Background and Aim: Molecular genetic testing is often performed
as part of the clinical work-up in children with inherited arrhyth-
mia syndromes, such as Long QT syndrome (LQTS), Brugada syn-
drome (BrS) and catecholaminergic polymorphic ventricular
tachycardia (CPVT).

To describe distribution of genetic variants and association with
the occurrence of malignant arrhythmias and (aborted) sudden car-
diac death (SCD) in children and adolescents with inherited
arrhythmia syndromes.

Method: Retrospective multicenter (12 tertiary care pediatric car-
diology centers) data collection from patients with a clinical and/or
molecular genetic diagnosis of an inherited arrhythmia syndrome
< 18 years. Major arrthythmic events (MAE) were defined as SCD,
aborted SCD, appropriate discharge of implantable cardioverter-
defibrillator (ICD) or documented sustained ventricular tachycar-
dia (susV'T). The patient group with family screening was excluded
for parts of the analysis because of asymptomatic courses.
Results: Testing was performed as part of family cascade screening
in 254 asymptomatic patients (median age 3.6 years (IQR 0.3;9.9))
and as diagnostic testing within clinical work-up in 352 patients
(median age 10.8 years (IQR 5.0;14.6)). Within the latter group
a (likely) pathogenic variant was identified in 82.1% (289/352), a
variant of uncertain significance (VUS) in 8.0% (28/352) and a
negative genetic result in 9.9% (35/352), respectively. Affected
genes with (likely) pathogenic variants included KCNQ1
in 44.6% (129/289), KCNH2 in 23.5% (68/289), SCN5A in
12.8% (37/289), RYR2 in 12.5% (36/289) and other genes
in 6.6% (19/289). In patients with LQT1 genetic testing was pos-
itive in 96.6% (114/118).

SCD (N =2), aborted SCD (N = 64), appropriate ICD discharge
(N=12) and susVT (N =15) occurred in 28.0% (81/289) of
patients with a (likely) pathogenic variant, in 25.0% (7/28) of
patients with a VUS and in 22.9% (8/35) of patients with a neg-
ative molecular genetic test result, respectively. The highest MAE-
rate was found in patients with a RYR2-mutation (63.9%, 23/36).
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Conclusions: Molecular genetic testing performed in children and
adolescents with a clinical diagnosis of an inherited arrhythmia syn-
drome was positive in 82.1% and highest in LQT1, therefore add-
ing a significant diagnostic yield within this entity of rare diseases.
MAE had an almost similar distribution between patients with or
without a positive genetic finding. MAE prevailed if the RYR2
gene was affected.

Keywords: inherited arthythmia syndrome, sudden cardiac
death, malignant arrhythmia, molecular genetic testing
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3D-electroanatomic mapping-guided conduction system
pacing preserves electromechanical function in paediatric
patients with atrioventricular block

Massimo Stefano Silvetti, Fabrizio Gimigliano, Chiara Mizzon, Fabio
Anselmo Saputo, Ilaria Tamburri, Marta Campisi, Virginia Battista,
Ilaria Cazzoli, Cristina Raimondo, Giacomo Silvetti, Fabrizio Drago
Paediatric Cardiology and Cardiac Arrhythmia/Syncope Unit, Bambino
Gesi Children’s Hospital, IRCCS, Rome, Italy - European Reference
Network for Rare and Low Prevalence Complex Disease of the Heart
(ERN GUARD-Heart)

Background and Aim: Transvenous paediatric pacing from alterna-
tive ventricular sites including conduction system pacing may pre-
vent ventricular dyssynchrony and systolic dysfunction. These sites
may be difficult to reach and require higher fluoroscopic expo-
sures. The use of three-dimensional-electroanatomic mapping sys-
tem (3D-EAM) may guide lead implantation and reduce
fluoroscopy. Purpose of this study is the outcome of 3D-EAM-
guided alternative sites pacing in paediatric patients.

Method: R etrospective analysis of children and young patients with
congenital or acquired complete atrioventricular block (CAVB)
with or without other congenital heart defects (CHD) who under-
went 3D-EAM-guided transvenous pacing in alternative sites of
the subpulmonary ventricle, to perform non-selective His bundle
pacing (NSHBP), pacing of ventricular septum close to conduc-
tion system (VS-CSP) or right ventricular outflow tract pacing
(RVOT). 3D-pacing map guided stylet-directed screw-in lead
implantation toward septal sites with narrower paced QRS.
Procedure and follow-up data were recorded. Parameters of
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ECG (QRS duration, systemic ventricular activation time,
VAT) and of the echocardiogram of the systemic ventricle (3D
ejection fraction, EF, global longitudinal strain, GLS) were regis-
tered and compared at baseline (pre-implantation) and at 3-year
follow-up. Data are reported as median (25th-75th centiles).
P<0.05 was significant.
Results: 64 patients (47 females) with CAVB, of whom 11 with
CHD, underwent 3D EAM-guided pacing (31 VVIR, 33
DDD; 10 NSHBP, 5 RVOT, 49 VS-CSP) (Figure 1) at age 12
(8-15) years, weight 44 (27-57) kg. Prior pacing (RV apex, RV
and LV free wall, also biventricular) was present in 27 patients.
Fluoroscopy exposure was: 3.0 (1.2-5.0) mGy and 90 (33-146)
microGy/m2. Baseline QRS was 85 (80-130) ms, post-implanta-
tion QRS 115 (100-120) ms (P =0.002), with VAT 80 (70-81)
ms. In patients with prior pacing, QRS shortened: baseline
QRS 130 (120-160) vs. 120 (110-125) ms post-implantation
(P =0.004). Echographic parameters at baseline and at 3-year fol-
low-up showed non-significant differences: EF 63 (58-69)% vs. 59
(56-63)%; GLS -22 (-28-14)% vs. -21 (-26-20)%.
Conclusions: 3D-EAM-guided alternative site pacing including
conduction system pacing was accomplished with low fluoro-
scopic exposure in paediatric patients with CAVB with or without
CHD and preserved electromechanical ventricular function at
mid-term follow-up.

Keywords: cardiac pacing, paediatric age, conduction system
pacing, systolic function

Figure 1 3d-eam right ventricular pacing map. red dots show
His bundle and proximal right bundle branch. The white area
shows the area with the narrowest paced QRS. The lead tip is
shown. Panel below: ECG during VVIR pacing
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Initial data from the international prospective
“observational study on catheter ablation in pediatric
patients” (OSCA-PED)
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Background and Aim: Large-scale data on catheter ablation in pedi-
atric patients is scarce. The present study was projected to generate
current benchmark data on catheter ablation as technical improve-
ments significantly impacted this treatment measure over the last
decade.

Method: Prospective multicenter study on catheter ablation of
supraventricular and ventricular substrates in pediatric patients
<18 years of age.

Results: A total of 930 subjects from 8 European pediatric EP cen-
ters were enrolled. Mean age was 12.8 + 3.8 years, mean body
weight was 50.9 £ 19.6 kg. Congenital heart disease was present
in 44/930 (4.7%). Most common indication was patients”/parents”
preference (n = 686, 74%), followed by prophylactic accessory
pathway ablation (n = 110, 12%). Substrates targeted were atrio-
ventricular reentrant tachycardia (AVRT; n = 547, 59%), atrio-
ventricular nodal reentrant tachycardia (AVNRT; n = 296, 32%),
focal atrial tachycardia (FAT; n = 31, 3%), intraatrial reentrant
tachycardia JART; n = 18, 2%) and ventricular tachycardia/pre-
mature ventricular contractions (VI/PVC; n = 38, 4%).
Procedural success rate was 93% for AVRT, 99.7% for
AVNRT, 84% for FAT, 89% for IART and 93% for VI/PVC.
Cryoenergy was used in n = 54/547 (10%) subjects with
AVRT, 22/296 (7%) with AVNRT and 3/31 (10%) with FAT.
Procedural success using cryoenergy was lower compared to radio-
frequency ablation (RFA) in patients with AVRT (74% cryoe-
nergy vs. 95% RFA, p<0.001). Procedural success for
cryoenergy ablation of AVNRT and FAT did not differ from
results obtained with RFA. Complications reported were com-
plete AV block requiring permanent pacing in 3/930 (0.3%), tran-
sient AV block with complete recovery in 4/930 (0.4%), coronary
artery injury in 2/930 (0.2%) and groin vessel injury 1/930 (0.1%).
Conclusions: Catheter ablation of supraventricular and ventricular
substrates was highly effective with lower acute procedural success
for FAT and IART. Safety profile of pediatric catheter ablation was
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high. Complete AV block requiring permanent pacing and injury
of the coronary arteries were rare but significant. Cryoenergy was a
safe alternative for ablation of substrates in close proximity to the
cardiac conduction system and the coronary arteries. This higher
safety profile was, at least for ablation of accessory pathways,
counterbalanced by a lower success rate.

Keywords: catheter ablation, supra ventricular tachycardia,
ventricular tachycardia, cryo-energy, multicenter
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Use of pressure wires during fetal aortic valvuloplasty in
fetuses with critical aortic stenosis

Andreas Tulzer!, Julian Hochpdchler’, Iris Scharnreitner®, Kathrin
Holzer!, Gerald Tulzer'

! Pediatric Cardiology, Children’s Heart Center Linz, Linz, Austria;
2Department of Prenatal Medicine, Kepler University Hospital, Linz,
Austria

Background and Aim: Selection criteria of fetuses with critical aortic
stenosis (CAS) for fetal aortic valvuloplasty (FAV) are still not per-
fect. Some ventricles show good remodeling after a successful
FAV, some not. FAV still carries a 3-4% risk of procedure related
mortality. The aim of this study was to characterize pre-interven-
tion fetal left ventricular function using pressure guide-wires and to
assess their utility.
Method: Instead of standard 0.014 inch guide wires we used 0.014
inch guide wires with a pressure transducer at its tip (Philips
Volcano Verrata Plus). Patient’s charts were analyzed with regard
to echocardiographic parameters (Vmax of mitral regurgitation
and aortic valve) and invasively acquired parameters (dp/dt,
end-diastolic (EDP) and peak pressure of the LV (LVP), systolic
blood pressure in the ascending aorta).
Results: Between September 2021 and October 2022, 12 FAV
were performed in 11 fetuses using pressure guide-wires at a
median gestational age of 26+4/7 weeks (22+4/7 to 30+3/7).
Pressures could not be acquired in two patients (one broken wire
and one technical problem). In fetuses with adequate LV pressure
tracing before valve dilation, median EDP was 12.5mmHg
(8-21mmHg) with a median LVP of 46 mmHg (27-53mmHg).
LV dp/dt was low in all patients with a median of 366mmHg/
sec (250-467mmHg/sec). LV to ascending aorta gradients were
low in all patients due to poor LV function (median 9mmHg,
range 3-19mmHg). Median systolic arterial blood pressure was
40mmHg (25-43mmHg). Continuous pressure monitoring
allowed good information about the guidewire position even if
imaging was not good.
Conclusions: Measuring invasive pressures during FAV using a pres-
sure guide-wire is feasible and provides valuable information on
fetal left ventricular performance. The use of pressure guide wires
improves safety and may reduce procedure time due to better
information about the wire position. Current technical equipment
is still suboptimal, error-prone and needs improvement.
Keywords: Critical aortic stenosis, Fetal cardiac intervention,
Invasive pressure measurements, eHLHS
Pressure tracing in a fetus with CAS at 25+6 weeks


https://doi.org/10.1017/S1047951123001099

Continous Pressure Tracing During FAV
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The upper image shows entire continuous pressure measurement
during fetal aortic valvuloplasty in a fetus with critical aortic stenosis.
The bottom image shows the change of pressure curves as the pres-
sure guidewire is moved from the LV to the ascending aorta.
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Haemodynamic effects of acute maternal
hyperoxygenation in fetuses with suspected coarctation of
the aorta

Milou PM van Poppel®, Johannes K Steinweg’, Reza Razavi®, John M
Simpson®, Kuberan Pushparajah?, Trisha V Vigneswaran®, David FA
Lloyd?

ISchool of Biomedical Engineering & Imaging Sciences, King’s College
London, London, United Kingdom; *School of Biomedical Engineering &
Imaging Sciences, King’s College London, London, United Kingdom;
Department of Congenital heart disease, Evelina London Children’s
Hospital, London, United Kingdom; *Department of Congenital heart
disease, Evelina London Children’s Hospital, London, United Kingdom

Background and Aim: Acute maternal hyperoxygenation (AMH) is
known to modulate the fetal circulation by reducing pulmonary
vascular resistance and increasing pulmonary venous return to
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the left atrium. We report the haemodynamic response to
AMH in fetuses with suspected coarctation of the aorta (CoA).
Method: Pregnant women carrying a fetus with suspected CoA
were prospectively recruited for AMH with fetal cardiac MRI
and echocardiography at baseline and after 15 minutes 10L/min
100% oxygen via non-rebreather face mask. Phase-contrast
MRI (PC-MRI) data was acquired in the ascending aorta
(AAO), superior vena cava (SVC), descending aorta, main pulmo-
nary artery, arterial duct, and umbilical vein. Aortic isthmus (Aol)
flow was derived (AAO — SVC). PC-MRI data was retrospectively
gated and indexed to fetal MRI weight (ml/min/kg). Ultrasound
metrics of pulmonary vasoreactivity, preload, afterload and cardiac
haemodynamics were studied. Outcome was defined as neonatal
CoA requiring surgical repair or false positive (FP-CoA).
Results: Twenty-five cases were recruited at gestational age range
30-35 weeks (mean 32.9+1.3). Baseline and AMH PC-MRI mea-
surements were obtained in 19/25 (76%). Neonatal CoA was con-
firmed in 5/19 (26%). Paired echocardiography was available for
13/19, pulmonary vasoreactivity to AMH was observed in all these
cases. Left ventricular output was not significantly increased during
AMH in either CoA or FP-CoA on MRI or ultrasound; a trend
towards increased left to right flow at the foramen ovale was noted
on MRI. Mean SVC flow decreased significantly during AMH in
FP-CoA cases (138+30.9 vs 105.6£18.9, p =0.003). FP-CoA
cases showed a non-significant trend to increased antegrade flow
in the distal aortic arch with AMH on echocardiography compared
to CoA (see example Figure 1). Mean Aol flow increased signifi-
cantly in both CoA and FP-CoA, from -14.4+47.6 to 7.2+43.4
(p=10.042) and -19.4£49.2 to 30.2%31.6 (p = 0.002) respectively.
No significant change in right ventricular or combined cardiac
output; middle cerebral artery PI z-score or umbilical artery PI
z-score with AMH were seen.
Conclusions: A significant increase in anterograde Aol flow was seen
with AMH which was of greater magnitude in the FP-CoA group.
Response of the cerebrovascular circulation may be important in
explaining appearances of FP-CoA.

Keywords: Congenital heart disease, Coarctation, Fetal,
Magnetic Resonance Imaging
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Figure 1 Haemodynamic changes to AMH as seen with fetal
ultrasound in the distal aortic arch.
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Mri nutmeg lung pattern as the useful diagnostic tool of the
restrictive pulmonary venous return in fetuses with various
congenital heart defects

Monika Bekiesinska Figatowska!, Agnieszka Grzyb?, Joanna Dangel
"Diagnostic Imaging Department, Institute of Mother and Child,
Warsaw, Poland; *Department of Perinatal Cardiology and Congenital
Anomalies, Centre of Postgraduate Medical Education, Warsaw, Poland

Background and Aim: Usefulness of magnetic resonance imaging
(MRI) in diagnosis of pulmonary lymphangiectasia in fetuses with
congenital heart defects (CHD) and obstructive pulmonary venous
return is quite new diagnostic tool. Doppler pulmonary venous
flow is routinely checked during fetal echocardiography. It seemed
to be that this method is not as effective as MRI. The aim of this
study was to check usefulness of MRI in the diagnosis of severity of
pulmonary venous obstruction known as nutmeg lung pattern
(NLP) in fetuses with diagnosed critical CHD.
Method: 30 MRI were performed in 29 fetuses with CHD and
Doppler signs of the obstruction of the pulmonary venous return.
MRI was performed between 22 and 36 gestational weeks (GW;
median 33). The first 6 fetuses underwent MRI using an old scan-
ner (GE Signa HDxt), the remaining 23 examinations were per-
formed with GE Signa Artist. Detailed diagnosis and findings are
presented in the Table. One fetus was examined twice: at 22 and
28 GW.
Results: In the first 6 fetuses the lung images were inconclusive,
with an indication of possible nutmeg pattern in 5 of them. In
one it was false positive, whereas in the other four the image of
NLP was compatible with the biphasic pulmonary venous
Doppler. In a new scanner the quality of lung images in
SSFSE/T2-weighted was very good and enabled diagnosis of
NLP in 10 out of 30 fetuses (33.3%) and showed possible NLP
in further 3 fetuses. In the fetus scanned twice, MRI showed
the progression of the disease with development of NLP in the sec-
ond examination after 6 weeks. In 5 fetuses with preserved dia-
stolic flow and deep reverse A flow in the pulmonary veins
MRI showed evident NLP. All cases with NLP died in utero or
shortly after birth.
Conclusions: Our preliminary results proved that the ability to
detect the NLP is dependent on instrumentation issues (hardware
and sequence/protocol settings). In modern MRUI scanners, it is
unambiguously detected in most cases and is an important element
of parental counseling and perinatal care planning.

Keywords: fetal MR, nutmeg lung pattern, fetal echocardiog-
raphy, obstructive pulmonary venous flow
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Prenatal diagnosis, pregnancy and postnatal outcomes in
fetuses having redundant foramen ovale flap aneurysm
associate with/without heart defects

Balaganesh Karmegaraj', Balaji Srimurugan®, Balu Vaidyanathan’
Sowmi Fetal and Pediatric Heart Centre, Tirunelveli, Tamilnadu, India;
Department of Paediatric Cardiology, Amrita Institute of Medical Sciences
and Research Centre, Kochi, Kerala, India; ZDepartment of Paediatric
Cardiovascular Surgery, Amrita Institute of Medical Sciences And
Research Centre, Kochi, Kerala, India; *Department of Paediatric
Cardiology, Amrita Institute of Medical Sciences and Research Centre,
Kochi, Kerala, India

Background and Aim: Tsolated redundant foramen ovale flap aneu-
rysm in the absence of restrictive foramen ovale is believed to be a
cause for pseudocoarctation of aorta in fetus since the impediment
of blood flow to the left heart can be severe, resembling the picture
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of left ventricular hypoplasia with retrograde aortic flow. We
present here our experience on fetuses with redundant foramen
ovale flap aneurysm associated with and without congenital heart
disease and its outcomes.
Method: Prospective study (January 2020 to August 2022). All
fetuses with foramen ovale flap aneurysm (foramen ovale flap
diameter to left atrial diameter > 0.65) with and without associated
heart defects were included. Imaging techniques like 2D with
color and 4D spatio-temporal image correlation fetal imaging were
used to evaluate anomalies and its hemodynamics. The imaging,
in-utero hemodynamics, pregnancy, and postnatal outcomes were
presented.
Results: During the study period, a total of 1312 fetal echocardi-
ography were performed. Twenty-one fetuses with redundant
foramen ovale flap aneurysm were included. Out of which
fourteen fetuses had isolated redundant foramen ovale flap aneu-
rysm and seven fetuses had associated heart defects (systemic
venous anomalies in four; tetralogy of Fallot in two; ventricular
septal defect in one). A fetus with isolated left superior vena cava
progressed to borderline left ventricle with arch hypoplasia after
birth. Prenatal borderline left ventricle in fetuses with tetralogy
recovered to normal left ventricle postnatally resulted in diagnostic
confusion prenatally. A fetus with multiple muscular ventricular
septal defects associated with absent ductus venosus developed
coarctation of aorta after birth. All fetuses with isolated foramen
ovale flap aneurysm were delivered with no dysmorphism and car-
diac defects. Genetic evaluation performed in fetuses with associ-
ated heart defects was normal. Three out four fetuses with
intracardiac defects underwent biventricular repair with good out-
comes avoiding prenatal termination of pregnancy.
Conclusions: Though isolated redundant foramen ovale flap aneu-
rysm carried a benign prognosis, fetuses with associated intracar-
diac defects resulted in diagnostic confusion specifically in
decision making on biventricular repair.

Keywords: fetus, redundant foramen ovale flap aneurysm,
congenital heart disease
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Single ventricle journey from fetus to first procedure. A
united kingdom multicentre experience

Peter John Lillitos', Oscar Nolan®, Daniel Cave!, Catherine Lomax?,
Shuba Barwick!, James Bentham!, Anna Seale’

"Department of Congenital Cardiology, Leeds Teaching Hospitals NHS
Trust, United Kingdom; *Department of Cardiology, Birmingham
Women’s and Children’s NHS Foundation Trust, United Kingdom

Background and Aim: United Kingdom single ventricle (SV) pallia-
tion outcomes after first procedure are well documented.
However, publication of survival from fetal diagnosis to first pro-
cedure is lacking. With view to better informing parental-fetal
counselling, we aimed to define survival and examine risk-factors
for non-survival, for fetal SV diagnoses to their first postnatal pro-
cedure at two large UK centres.

Method: Retrospective review of all SV fetal diagnoses over a 7-
year period (2015 to 2021) in two large UK congenital cardiac
centres: Leeds and Birmingham. SV diagnoses were defined by
our group: aortic-atresia, HLHS, mitral-atresia, double-inlet-
left-ventricle (DILV), pulmonary-atresia-intact-ventricular-sep-
tum (PA-IVS), tricuspid-atresia (TA), double-outlet-right-ven-
tricle counselled as SV (DORV-SV), Ebstein’s counselled as SV,
unbalanced AVSD (uAVSD), other-SV and indeterminate-SV.
Survival from fetal diagnosis with intention-to-treat (ITT) and
attrition rate to birth and then first procedure including
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biventricular pathway are reported. Multivariable data was col-
lected to examine maternal/fetal factors predicting non-survival.
Results: There were 668 fetal SV diagnoses with 417 (62%) electing
for ITT. OfITT, 386 (93%) were live births and 336 (81%) under-
went a first procedure. Biventricular pathway was deemed possible
in 5 (1%): Ebstein’s 4, uAVSD 1. Fetal survival (with ITT) to first
procedure or biventricular pathway for individual lesions: aortic-
atresia 2/2 (100%), HLHS 129/157 (82%), mitral-atresia 8/10
(80%), DILV 34/38 (89%), PA-IVS 23/24 (96%), TA 38/43
(88%), DORV-SV 30/35 (86%), Ebstein’s 10/22 (45%),
uAVSD 31/45 (69%), other-SV 33/37 (89%) and indetermi-
nate-SV 3/4 (75%). Risk factors for mortality were decreasing ges-
tation at birth (OR 1.5, 95% CI 1.3-1.7, p<0.001), decreasing
birthweight (OR 3.4, 95% CI 1.6-7.1, p=0.001), increasing
maternal age (OR 1.1, 95% CI 1.0-1.1, p =0.001), extracardiac
anomaly (OR 2.6,95% CI 1.1-6.1, p = 0.02) and genetic diagnosis
(OR 2.6, 95% CI 1.2-5.7, p =0.02).
Conclusions: Twenty percent of I'TT fetuses diagnosed with SV cir-
culation will not reach the first interventional procedure. Risk
varies according to morphological subtype. Prematurity, decreas-
ing birthweight, increasing maternal age, and concurrent extrac-
ardiac/genetic diagnoses decreased the prospect of reaching
cardiac intervention. This data will help inform parents faced with
a new fetal diagnosis of SV and highlights surgical outcome data
alone should not be used in fetal counselling.

Keywords: Single ventricle, fetal diagnosis, survival, surgery,
intervention
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Maternal ANTI-RO antibody levels are strongly associated
with the development of immune-mediated fetal heart
disease

Edgar Jaeggi', Kulasingam Kulasingam?, Jack Chen', Steve Fan?,
Laskin Laskin?, Robert Hamilton!, Linda Hiraki', Earl Silverman’,
Lusia Sepiashvili’

"The Hospital for Sick Children, Toronto, Canada; >Toronto General
Hospital, University Health Network, Toronto, Canada; *Mount Sinai
Hospital, Toronto, Canada

Background and Aim: Anti-Ro antibody-positive mothers are fre-
quently referred for serial echocardiography due to the fetal risk
of developing heart block and endocardial fibroelastosis. Little is
known why only some and not all offspring develop the cardiac
manifestations of neonatal lupus (CNL). This prospective study
examined associations between anti-Ro antibody titers and CNL.
Method: Antibody-positive mothers referred since 2018 for fetal
echocardiography prior to CNL (group 1; n=240) or with
CNL (group 2; n=18) were included. At the baseline fetal
echocardiogram, maternal anti-Ro antibody titers were measured
with a chemiluminescence immuno-assay (CIA; BIO-FLASH).
Additional testing on diluted serum samples was used to quantify
antibody titers above the analytical measuring range (AMR) of the
assay (Ro60: >1375 chemiluminescent units (CU); Ro52:
>1685 CU).

Results: In group 1, CNL occurred in 0% (0/107 referrals) with
anti-Ro60 antibody titers <1375 CU and 7% (9/133) with
anti-Ro60 titers >1375 CU. Of 122 group 1 mothers with
anti-R o060 antibody titers >1375 CU, event rates of CNL (n =9)
were 0% (0/45) with titers from 1375-10, 000 CU, 5% (3/56) with
titers from 10, 000-50, 000 CU, and 29% (6/21) with titers >50,
000 CU (odds ratio (OR): 13.1; p =0.0008). If anti-Ro052 anti-
body titers were also elevated >10, 000 CU, the event rate of
CNL increased to 55% (5/9 cases; OR 34.1; p<0.0001). Of group
2 referrals with CNL, 0% (0/18) had anti-Ro60 antibody titers
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<10, 000 CU, 44% (8/18) had titers from 10, 000-50, 000 CU
and 56% (10/18) had titers >50, 000 CU.
Conclusions: CNL is associated with substantially higher anti-Ro
antibody titers than are obtained with a standard immunoassay.
By performing end-point dilutions of patient sera, we were able
to significantly extent the measuring range of antibody assays
and determine a cutoff (Ro60 <10, 000 CU) that is predictive
of a pregnancy outcome without CNL and no need of serial fetal
echocardiograms (Figure). For cases with higher Ro60 titers, we
found significant correlations between event rates of fetal CNL
and the amount of maternal anti-Ro antibodies. Serum dilution
to quantitate anti-Ro antibody titers should therefore be included
in any risk-based surveillance and management strategies of preg-
nant women with autoantibodies.

Keywords: Antibodies, Autoimmune Disease, Immunoassay,
Fetal, Neonatal Lupus, Heart Block
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Prenatal diagnosis, associated findings, and early postnatal
outcomes in fetuses with congenitally corrected
transposition of the great arteries.

Maria Kavga, Adeolu Banjoko, Esther Poole, John Stickley, Tariq Desai,
Paul Miller, Michael Harris, Natasha Khan, Anna Seale

Heart Unit, Birmingham Women’s and Children’s Hospital, NHS
foundation Trust, Birmingham, United Kingdom

Background and Aim: Congenitally corrected transposition of the
great arteries (ccTGA) is a rare malformation with diverse mor-
phology. There is limited evidence about the morphology and
outcomes of prenatally diagnosed patients with ccTGA. We
assessed features of fetuses with ccTGA and evaluated neonatal
outcomes.

Method: Retrospective review of fetuses with ccTGA at
Birmingham Women’s and Children’s Hospital born from 2005
to 2020. Pre- and postnatal imaging was reviewed, morphology
and outcomes were assessed.

Results: Of forty-four fetuses identified, ten had unavailable prena-
tal data and one was postnatally diagnosed with isomerism. Isolated
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ccTGA without associated cardiac anomalies (Group I) was found
in 24.2% (8/33), ccTGA with large VSD (Group II) in 30.3% (10/
33), ccTGA with pulmonary obstruction (Group III) in 18.1% (6/
33) and ccTGA with complex anomalies (Group IV, including
right ventricular hypoplasia, straddling tricuspid valve or aortic
coarctation) in 27.2% (9/33). Tricuspid regurgitation (TR) was
observed in 10/33 (30.3%) and heart block in 4/33 (12.1%) pre-
natally. Six (13.6%) underwent genetic testing with only one
abnormality detected (duplication of chromosome 20). Six
extra-cardiac anomalies were reported prenatally and postnatally.
Pregnancy was discontinued in seven, of which four were in
Group IV and three had severe TR. There was one intrauterine
death (Group IV with TR). Therefore, there were thirty-six live-
born. Coarctation of the aorta was found in five postnatally but not
suspected prenatally, in one pulmonary stenosis was underesti-
mated; otherwise prenatally morphology was confirmed.
Cardiac intervention was performed in 28/36 liveborn (77.7%)
with  15/36 (41.7%) undergoing neonatal intervention.
(Figure 1a).
Opverall, seven died of which four were in groups III and IV. Five
of the seven had heart block, four diagnosed prenatally. Four had
prenatal severe TR. Estimated survival at 1 and 5 years was 87.8%
and 80.5% respectively. (Figure 1b)
Conclusions: Accurate prenatal diagnosis of ccTGA is critical for
appropriate counselling. Careful evaluation of the aortic arch is
challenging and recommended. Early outcomes of our study are
favourable with 75% undergoing surgery in early life. Fetuses with
prenatal diagnosis of complex associated abnormalities, heart block
and tricuspid regurgitation appear to do less well.

Keywords: prenatal, diagnosis, morphology, outcome
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Early diagnosis of tuberous sclerosis complex is a prenatal
diagnosis

Monika Bekiesinska Figatowska®, Paulina Sobieraj!, Monika
Pasieczna?, Joanna Dangel?

!Diagnostic Imaging Department, Institute of Mother and Child,
Warsaw, Poland; 2Second Department of Obtsetrics and Gynecology,
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Perinatal Cardiology and Congenital Anomalies, Centre of Postgraduate
Medical Education, Warsaw, Poland

Background and Aim: Strong emphasis is placed on early (first 4 post-
natal months) detection of tuberous sclerosis complex (TSC) and
introduction of antiepileptic treatment before seizure onset in
order to improve neurodevelopmental outcome of affected chil-
dren. Up to 90% of children with cardiac rhabdomyomas have
TSC, at least 50% of children with TSC have cardiac rhabdomyo-
mas, and almost 100% of fetuses with multiple rhabdomyomas
have TSC. Rhabdomyomas are detected during fetal ultrasound
and constitute major diagnostic TSC sign. Prenatal magnetic res-
onance imaging (MRI) allows detection of cerebral major TSC
manifestations: cortical tubers (CT), subependymal nodules
(SEN), subependymal giant cell astrocytomas (SEGA). The aim
of this study was to check the importance of fetal MRI in diagnosis
of TSC in fetuses with cardiac tumors.
Method: We retrospectively reviewed 48 fetuses with cardiac
tumors detected during fetal echocardiography between 19 and
36 GW (median 31) and referred for MRI to confirm/rule out
TSC: 4 with one cardiac tumor, 28 with 2 or more cardiac tumors,
in 16 number of cardiac tumors was unclear. MRI was performed
at 24-37 GW (median: 34).
Results: In 11 fetuses (22.9%) cardiac tumor(s) remained the only
TSC criterion. In remaining 37 cases (77.1%) TSC was diagnosed
based on at least 2 major criteria, first of which was cardiac tumor(s)
detected during fetal echocardiography. SENs were detected on
MRI in all cases (37/37 = 100.0%). In 6 (6/37 = 16.2%)
SEGAs were diagnosed based on their location near foramen of
Monro and size larger than 10 mm. Cortical tubers/transmantle
sign were found in 24 (24/37 = 64.9%).
Conclusions: Proper care of children with TSC should be estab-
lished during perinatal period. It is necessary to emphasize educa-
tion of women to report on mandatory sonographic examinations
during pregnancy, quality of US and need to refer pregnant
patients to MRI if cardiac tumor is depicted on fetal ECHO.
All specialists who are involved in prenatal diagnosis — obstetri-
cians, pediatric cardiologists and radiologists performing prenatal
MRI are clue for early diagnosis of TSC - before seizures occurred
and though many patients can win race against time thanks to pre-
natal imaging.

Keywords: fetal MR, tuberous sclerosis complex, fetal cardiac
tumors, fetal echocardiography, subependymal nodules, subepen-
dymal giant cell astrocytomas
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Impact of electric seizures and aeeg background pattern
during cardiac surgery.
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Background and Aim: Perioperative brain injury is common in
young infants undergoing cardiac surgery (CS). We aimed to
determine the relationship between intra-surgical electrical seiz-
ures and the background pattern of amplitude-integrated electro-
encephalography (aEEG) with brain damage biomarkers and 2-
year neurodevelopmental outcome in infants undergoing CS.
Method: A total of 120 newborn infants undergoing CS underwent
aEEG monitoring during surgery. Seizure activity and aEEG back-
ground pattern were recorded and analyzed. Brain damage bio-
markers (protein s100b and neuronal specific enolase (NSE))
were analyzed immediately after surgery and 72 hours post.
Survivors underwent neurodevelopmental outcome assessment
using the Bayley Scales at 2 years.
Results: Sixty-one per cent of the patients were operated with less
than one month. Cardiopulmonary bypass was used in 58.47 %.
Intraoperative electrical seizures occurred in 22.87%. Seizures
were more frequent in surgeries with higher Aristoteles score (p
=0.001). Those patients with seizures presented higher levels of
s100b immediately after surgery (p = 0.0019). Mean time of seiz-
ure burden was 30 min [9.6-71.4]. Seizure burden was correlated
with time of aortic clamps (tho = 0.60; p<0.05) and temperature
(tho = -0.32; p = 0.02). Those surgeries that require Aortic clamp
presented worse aEEG patterns. There is no correlation between
seizures or aEEG pattern and Bayley scores at 2 years.
Conclusions: Patients with seizures presented higher levels of
S100B. Aortic Clamp and hypothermia are he main risks for
inta-operative seizures and abnormal background patterns.
Intraoperative seizures were common in this cohort of infants
but did not impact on 2-year neurodevelopmental outcome.
Post-surgical monitorization will be important to determine the
impact of the recovery of the aEEG patterns on the long-term
outcome.
Keywords:
encephalogram

neuromonitoring,  brain  injury, electro-
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My transition, my care: providing individualised
congenital heart disease transition care.

Danielle Poole

Department of Paediatric Cardiology, Royal Brompton and Harefield
Hospitals Part of Guys and St Thomas’ NHS Foundation Trust, London

Background and Aim: Congenital Heart Disease (CHD) is the most
common birth defect and 90% of children born with CHD will
survive into adulthood. Transition describes the practical process
of supporting young people in the move from children’s to adult’s
healthcare services. The published standards and guidelines for
transition care outline the core themes of transitional care for
young people with CHD. Collectively there is a strong emphasis
on providing individualised and developmentally appropriate tran-
sition care. This quality improvement (QI) project aimed to iden-
tify the transition priorities of young people aged 12-21 and
explore the potential differences in priorities according to stage
of adolescence (early, middle, late) and classification of CHD
(mild, moderate, severe).

Method: Through PDSA (plan, do, study, act) cycles a clinic pro-
forma was developed to identify the transition priorities of young
people. This was utilised in all CHD transition clinics between
April and July 2022.

Results: 88% (n = 206) of young people attending clinic completed
the proforma. Young people prioritised 0-12 transition themes
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(mean 3.39, SD 2.1). ‘Exercise’ was the most popular transition
theme for discussion and was identified by 38% of young people.
Followed by ‘diagnosis and previous surgeries’ which was identi-
fied by 31% and ‘differences between paediatric adult care’ which
was identified by 29%. Chi-square analysis identified a statistically
significant difference between stages of adolescence and prioritis-
ing; ‘my future healthcare plan’ (x2=6.2227 p=0.044541),
‘symptoms’ (x2 = 11.7074 p = 0.002869), ‘education and employ-
ment’  (x2=5.998 p=0.049837), ‘reproductive health’
(x2=14.5661 p=0.000687), ‘alcohol, smoking and drugs’
(x2=17.6659 p=10.000146) and ‘extreme sports and rollercoas-
ters’ (x2 = 8.1851 p =0.016696). Interestingly, disease classifica-
tion did not influence transition priorities.
Conclusions: This QI project has transformed patient care within
the CHD transition clinic. Care has progressed from an integrated
care pathway to a patient-led model of transition where young
people identify their priorities for their consultation by using
the clinic proforma. The results offer novel findings to inform
patient care, which places importance on stage of adolescence.
Keywords: congenital heart disease, adult congenital heart dis-
ease, transition, quality improvement
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Psychological quality of life in mothers of children with
congenital heart disease: A longitudinal study from hospital
discharge to adolescence

Melanie Ehrler', Corina Wettach', Ingrid Beck?, Emanuela R.
Valsangiacomo Buechel’, Markus A. Landolt*

'Child Development Center, University Children’s Hospital Zurich,
Zurich, Switzerland; >Child Development Center, University Children’s
Hospital Zurich, Zurich, Switzerland and Department of Pediatrics,
Ostschweizer Kinderspital, St. Gallen, Switzerland; *Division of
Cardiology, Pediatric Heart Center, University Children’s Hospital
Zurich, Zurich, Switzerland; *Department of Psychosomatics and
Psychiatry, University Children’s Hospital Zurich, Zurich, Switzerland
and Division of Child and Adolescent Psychology, Department of
Psychology, University of Zurich, Zurich, Switzerland

Background and Aim: Having a child with complex congenital heart
disease (cCCHD) may affect parental mental health. We investigated
the long-term trajectories of psychological quality of life (QoL) in
mothers of a child with cCHD and examined risk factors for per-
sistent low QoL.

Method: 125 mothers of children with cCHD filled in a standard-
ized questionnaire on QoL after the child’s open-heart surgery and
when the child was 1, 4, 6, 10, and 13 years old. A z-score for QoL
was calculated using Swiss norms. Latent class growth analysis
(LCGA) identified subgroups of mothers with regards to their
QoL-trajectories over time. Regression analysis investigated pre-
dictors for chronically low QoL.

Results: Compared to Swiss norms, mothers of children with
c¢CHD had significantly lower QoL immediately after open-heart
surgery (B = -0.30). Subsequently, QoL improved to a normal
level (B = 0.05 to 0.27). LCGA revealed two distinct groups of
QoL trajectories: A group with normal QoL (75% of mothers,
mean z = -0.76 to 0.62) and a group with chronically low
QoL (25% of mothers, mean z = -1.32 to -0.10). Chronically
low QoL was associated with poorer social support (OR =
3.39, p = 0.008) but not with parental education (OR =
1.08, p = 0.533), migration status (OR = 0.55, p = 0.257),
number of open-heart surgeries (OR = 0.78, p = 0.432) having
a child with an univentricular CHD (OR = 0.39, p = 0.258) or
with low IQ (OR = 0.98, p = 0.260).
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Conclusions: Mothers of a child with cCHD are at risk for low QoL
when their child undergoes open-heart surgery. One in four
mothers continues to have chronically low QoL throughout their
child’s development, especially those mothers with poor social
support. Family-based approaches are needed to support these
mothers in order to reinforce both, parental well-being and child
development in the long-term.

Keywords: Quality of life, mental health, parents, mothers,
longitudinal study, well-being
Trajectories of QoL in mothers of a child with ¢cCHD. Groups
identified by LCGA.
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Latent class growth analysis revealed two classes of QoL in mothers
of children with cCHD. Black dashed lines = individual trajecto-
ries. Bold red line = average trajectory of mothers of the “normal
QoL class. Thin red line = linear regression line of mothers of the
“normal QoL” class. Bold blue line = average trajectory of mothers
of the “low QoL” class. Thin blue line = linear regression line of
mothers of the “low QoL” class. Missing data was imputed by
chained equations.

0-20

Impact of postoperative necrotizing enterocolitis on
neurodevelopmental outcome — the swiss
neurodevelopmental outcome registry for children

with chd
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Background and Aim: Necrotizing enterocolitis (NEC) is a major
extra-cardiac complication in congenital heart disease (CHD).
While length of ICU and hospital stay are associated with worse
neurodevelopmental outcomes, the impact of postoperative
NEC for neurodevelopmental (ND) outcome is unknown, which
we analysed in a prospective clinical data set.
Method: The analysis based on data of the Swiss neurodevelopmen-
tal Outcome Registry for CHIldren with complex Congenital
Heart Disease (ORCHID), a nation-wide registry (founded in
2018) on the ND outcome of patients undergoing early neonatal
cardiac surgery or hybrid palliation at < 6 weeks of age. Between
2019 and 2021 we analysed clinical characteristics, rate of compli-
cating postoperative cardiogenic NEC (> Bell stage II), and their
one year ND outcome (Bayley III).
Results: 101 patients (n = 63 female) were included. Cardiac diag-
noses were biventricular (n=75) univentricular (n=21), or
borderline types of CHD (n = 4). Surgery was conducted with (n
=86) or without (n=15) cardiopulmonary bypass (CBP) at a
median age (IQR) of 8 (6) days, most patients within RACHS cat-
egory 3 or 4 (n ="73). CPB time was 21385 min, cross clamping
time 125£51 min, including selective cerebral perfusion (n = 53) at
moderate lowest core temperature of 31.2+4.0 °C. After surgery,
cardiogenic NEC occurred in 16 patients, representing the second
most frequent complications after respiratory complications (n
=35). NEC was treated by antibiotics/parenteral nutrition for
at least 5 days (n = 15) resp. abdominal surgery (n=1). On aver-
age, the Bayley III scores at 11.5+1.5 months of age showed cog-
nitive (102.2+14.9), language (93.8+13.0), and motor composite
scores (88.7+15.8) in the normal range, with a trend towards lower
values in patients after NEC. Length of ICU (13.5 with vs. 8 days
without NEC, p<0.05) resp. hospital stay (49 with vs. 31.5 days
without NEC, p<0.05) were longer in patients after complicating
NEC.
Conclusions: Postoperative cardiogenic NEC is associated with
longer ICU resp. hospital stay, but not affecting ND outcome
at one year of age as a solely covariate. Systematic nation-wide
registries such as Swiss ORCHID with ever-growing patient pop-
ulations serve as an excellent research platform to better understand
the impact of perioperative risk factors on the long-term ND
outcome.

Keywords: Neurodevelopmental outcome, registry, neonatal
cardiac surgery, complication
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Hippocampal subfield alterations and working memory in
children with congenital heart disease
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Background and Aim: Children and adults with congenital heart dis-
ease (CHD) are at risk of structural brain abnormalities including
reduced brain volumes.1 One of the most consistent findings has
been an association between reduced hippocampal volumes and
memory impairment, 2 but the volumes of individual hippocam-
pal subfields are largely unexplored in the context of different
working memory domains in CHD. This study aimed to examine
the
association between hippocampal subfield volumes and verbal and
spatial working memory, in children with complex CHD and age-
matched control children.
Method: The participant group included 57 children with complex
CHD without genetic comorbidities, who had undergone cardio-
pulmonary bypass surgery before the age of 6, and 82 healthy con-
trol children. Verbal working memory was assessed with the
working memory index from the Wechsler Intelligence Scale
for children (WISC-1V), and visuo-spatial working memory was
assessed from the CORSI block-tapping test. Hippocampal subvo-
lumes were assessed from segmentation of a high resolution 3D
T1-weighted MRI volume in Freesurfer 7.1. The volume of
the left and right hippocampal head, body, and tail were extracted,
and groupwise differences were tested with a univariate ANOVA.
Post-hoc analyses were performed to assess the effect of cyanotic vs
acyanotic CHD on the hippocampal subvolumes, and associations
between working memory measures and hippocampal volumes
were tested with partial Spearman correlations. The total brain
volume was included as a covariate for all analyses.
Results: The CHD group showed poorer verbal and spatial work-
ing memory scores and smaller hippocampal subvolumes, particu-
larly for the hippocampal tail bilaterally (p<0.003). Verbal and
spatial working memory were differentially related to the hippo-
campal subvolumes, and hippocampal volumes in cyanotic CHD
were smaller than in acyanotic CHD.
Conclusions: The hippocampus is a core region for memory func-
tion and is sensitive to hypoxic injury. Here we observed that
hippocampal volumes were smaller in cyanotic CHD than in acya-
notic CHD, supporting the link between hypoxia, hippocampal
damage, and memory impairment. Children with CHD also
showed poorer working memory scores, which were differentially
related to the hippocampal subvolumes. Early detection of hippo-
campal changes may help to identify children with complex CHD
at risk for memory impairments.

Keywords: congenital heart, brain, working memory, hippo-
campus, MRI

3D T1-weighted SPGR volume from one participant, with the
Freesurfer hippocampal subfield segmentation for the head, body,
and tail of the hippocampus superimposed.
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Facilitators and barriers for continued follow-up care after
transfer — from a healthcare provider’s perspective
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Background and Aim: Young people with congenital heart disease
(CHD) are frequently affected by discontinued follow-up when
transferring from paediatric to adult care. Identified predictors
for discontinuation include mostly patient-related factors, and fur-
ther knowledge of hospital and healthcare system factors is needed.
The overall purpose of this study is to provide broader perspectives
and complement previous descriptions of barriers and facilitators
for continued follow-up after transter. The study explores
patient-, hospital-, and healthcare system-related factors aftecting
continued follow-up care after transfer, as perceived by paediatric
cardiology and adult congenital heart disease (ACHD) healthcare
providers (HCPs) in Sweden and Belgium.

Method: Methods include individual interviews with cardiologists,
nurses, and administrative staff at eight university hospitals in
Sweden and Belgium, subjected to qualitative content analysis.
Results: Three main categories of factors perceived by HCPs to
affect continued follow-up care after transter emerged from the
qualitative content analysis, including: “Care structure”, “Care
processes”, and ‘“Patient characteristics and circumstances”.
Individual characteristics and circumstances of patients were per-
ceived to aftect continued follow-up, including challenges of tran-
sition to adulthood, personal motivation for follow-up, and
individual resources. Processes of care were perceived to affect
continued follow-up, here quality of care delivery and care rela-
tionships were highlighted as well as personal responsibility for fol-
low-up, collaboration across clinics, and transitional care
interventions, such as patient education. Factors on a hospital
and healthcare system level, including care access, out-of-pocket
costs, organization of care and clinic resources, were highlighted
as affecting continued follow-up. Overall, particularly highlighted
success factors included: preparations for transfer, structured trans-
fer routines, the collaboration between paediatric and adult care,
transitional care interventions, personal care relationships, full-
time dedicated staff, sufficient administrative resources, and active
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measures to keep patients in care, such as calling non-attending
patients. Few differences appeared between paediatric and
ACHD HCP, as well as between Swedish and Belgian HCPs.
Conclusions: Factors regarding patient-, hospital- and healthcare
system levels were perceived by HCPs to influence continued fol-
low-up. Process and structure-related aspects of care were per-
ceived as more influential than individual patient characteristics.
The identified factors most probably interact, creating synergistic
effects, and therefore should not only be considered separately but
also jointly.

Keywords: Adolescent; Continuity of patient care; Heart
Defects, Congenital; Patient transfer; Young Adult
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Optimizing transfer to adult care for young people with
congenital heart disease

Birgitte Lykkeberg

Cardiology Clinic, The Heart Centre, Copenhagen University Hospital —
Rigshospitalet, Denmark

Background and Aim: When the healthcare of people with congeni-
tal heart disease (CHD) is transferred from pediatric to adult care,
there is a risk of discontinuity of care (3.6 - 62.7%) which has been
associated with increased morbidity. Moreover, studies emphasize
that young people with CHD have a significant lack of knowledge
about their disease. To develop self-management skills and
autonomy international guidelines recommend engaging in an
educational transition program before the actual event of transfer
to adult care. Our transition program has been established since
2008, however, a structured approach and new components were
needed in order secure continuity of high-quality care when
young people transfer from pediatric to adult care.

AIM: To optimize a transition program in adult care for young
people with CHD.

Method: Patient participation, reviewing the literature, and organi-
zation of pathways were applied. To get insight into opinions from
young people and to identify areas for development, workshops
were held with the participation of experts in the field together
with a young person. Observational notes were taken with an
observational study approach and analyzed thematically.
International guidelines were reviewed for practices and issues that
could be adapted to the transition program.

Results: Young people benefit from enhanced collaboration
between pediatric and adult clinics when they are offered a transfer
visit ahead of the actual transter to adult care. This visit is important
as it helps young people to gain confidence in the new healthcare
team in adult care. Hence, the provision of transition visits in the
adult clinic should occur until young people are in their mid-
twenties. A transition coordinator care model was implemented
as it comprehensively addresses many challenges associated with
transition.

Conclusions: With inspiration from research, collaboration with a
pediatric ward, inviting experts and young people, several new
components have been implemented in our transition program.
The clinical pathways have been developed to ensure continuity
of care for young people with CHD. As a result of this, the number
of transition consultations has increased from 63 in 2020 to 90
in 2021.
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Sustained effects of cardiac rehabilitation on the exercise
function, quality of life and self-esteem of patients with
complex congenital heart diseas
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Background and Aim: The exercise capacity of patients with con-
genital heart disease (CHD) is often depressed. Past studies have
documented the acute benefits of cardiac rehabilitation in children
with CHD. The objective of this study was to characterise the
acute and long-term effects of a cardiac rehabilitation program
on the exercise function, quality of life and self-esteem of children
with CHD.
Method: Eighteen patients, ages 13 to 21 years, with complex CHD
who were referred for the cardiac rehabilitation programme and
found to have a peak oxygen consumption (VO2) < 80% of pre-
dicted were enrolled in this study. The programme consisted of
three sessions of exercise training/week for 12 weeks, focusing
on improving functional capacity, motor skills and health literacy.
Each session comprised endurance, resistance, strength, and flex-
ibility exercises. A gamification approach was followed to motivate
the younger patients. Patients had post-rehabilitation CPET at the
end of the programme and the twelve months’ follow-up.
Changes in exercise function relative to baseline, pre-cardiac reha-
bilitation exercise tests were compared with changes observed in a
group of control subjects with similar diagnoses, who also had 2
exercise tests separated by a year but did not undergo cardiac reha-
bilitation. Health-related quality oflife (HR-QoL) and self-esteem
questionnaires were applied at the three assessment moments.
Results: At the end of the programme, Improvements were found
in 16 patients (89%). Peak VO2 rose from 21.5+/-7 to 32.1+/-
6mL/kg/min, and the ventilatory anaerobic threshold from 15.6
+/-4 to 18.2+/-4mL/kg/min. The peak heart rate and peak res-
piratory exchange ratio did not change. No patient experienced
rehabilitation-related complications. The exercise function did
not change significantly at the twelve months of follow-up; the
predicted peak oxygen consumption percentage remained supe-
rior to the baseline. These changes were also associated with
HR-QoL and self-esteem improvements. In contrast, among
the control subjects, statistically insignificant decreases in peak
VO2 were observed on the final exercise test compared with val-
ues obtained at baseline.
Conclusions: Cardiac rehabilitation can improve the exercise per-
formance of children with CHD. Additionally, cardiac rehabilita-
tion produces significant, sustained improvements in exercise
function, HR-QoL and self-esteem. Routine use of formal cardiac
rehabilitation may significantly reduce the morbidity of com-
plex CHD.

Keywords: cardiac rehabilitation, congenital heart disease,
HR-QolL, self esteem
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Left ventricular non-compaction in childhood:
echocardiographic follow-up and prevalence in first-
degree relatives

Thilde Olivia Kock!, Marie Fagerlund Boerresen', Anne Sophie
Sillesen?, Ruth Ottilia Birgitta Vogg®, Jakob Boesgaard Norsk?, Matia
Munk Paerregaard®, Niels Grove Vejlstrup?, Alex Hoerby Christensen’,
Kasper Karmark Iversen?, Henning Bundgaard’, Anna Axelsson Raja®
!Department of Cardiology, Copenhagen University Hospital Herlev-
Gentofte, Copenhagen, Denmark; Department of Cardiology,
Copenhagen University Hospital Rigshospitalet, Copenhagen, Denmark;
2Department of Cardiology, Copenhagen University Hospital Herlev-
Gentofte, Copenhagen, Denmark; ?Department of Cardiology,
Copenhagen University Hospital Rigshospitalet, Copenhagen, Denmark

Background and Aim: Left ventricular non-compaction (LVNC) is
characterized by excessive trabeculations of the left ventricular
wall. The clinical importance and heredity of LVNC with normal
systolic function is unclear. We aimed to describe the development
of the left ventricular function and pattern in 2-4-year-old children
with LVNC, diagnosed at birth, compared to matched controls.
Additionally, we aimed to describe the prevalence of LVNC in
first-degree relatives.
Method: A follow-up transthoracic echocardiography was per-
formed at 2-4 years of age. Cases were matched 1:4 to controls.
First-degree relatives were also offered inclusion. LVNC was
defined as a ratio of non-compact to compact myocardium of
>2 in at least one left ventricular segment measured in end-
diastole.
Results: Of the 16 children diagnosed with LVNC at birth, 14
(median age 3 (interquartile range (IQR) 3-4) years, 71% male)
were reevaluated together with 56 children without LVNC at
birth (age 4 (IQR 3-4) years, 71% male). Also, 37 first-degree rel-
atives of children with LVNC (age 31 (IQR 4-38) years, 46%
male) and 146 first-degree relatives of children without LVNC
(age 33 (IQR 11-40) years, 50% male) were included. In cases,
the proportion of trabeculated segments (8% vs. 13%, p =0.81)
and left ventricular ejection fraction (LVEF) (50% vs. 49%, p
=0.91), were unchanged from birth to follow-up. LVEF was sig-
nificantly lower in cases compared with controls at follow-up (49%
vs. 60%, p<0.001). Criteria for LVNC was fulfilled in 11 out of 37
(30%) first-degree relatives to cases, whereas none of the first-
degree relatives of controls fulfilled criteria (p<0.001). LVEF
was significantly lower in first-degree relatives of cases fulfilling cri-
teria of LVNC compared to first-degree relatives of controls (51%
vs. 60%, p<0.001).
Conclusions: Children with LVNC diagnosed at birth as part of a
population study still had a reduced systolic function when com-
pared to controls but showed no further progression of left ven-
tricular dysfunction or extent of trabeculation at the age of 2-4
years. Of the first-degree relatives to children with LVNC, 30%
(95%CI 15-44%) fulfilled the criteria for LVNC and had reduced
systolic function compared to controls. These findings strongly
support family-screening and clinical follow-up of children
with LVNC.

Keywords: left ventricular non-compaction, cardiomyopathy
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Background and Aim: Hypertrophic cardiomyopathy (HCM)
caused by autosomal-dominant mutations in genes that code for
the structural proteins of the sarcomere, is the most common
inherited heart disease. HCM is associated with progressive myo-
cardial hypertrophy and fibrosis, ventricular dysfunction, and
arrhythmias. Disease onset during childhood and adolescence car-
ries the risk of morbidity and sudden cardiac death. Hypoxia and
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the main regulator of the cellular hypoxic response hypoxia-
inducible transcription factor-la (HIF-1a) have been associated
with HCM, however their exact role are not elucidated yet.
The aim of the study is to determine the role of HIF-1a in HCM
disease pathogenesis.
Method: The effect of cardiomyocyte-specific HIF-1a knockout
(cHIF1aKO) was studied in the established MHCR719W+/
KO HCM mouse model that exhibits classical features of human
HCM. Disease phenotype was analyzed by echocardiography,
histopathology, immunohistochemistry, and determination of
oxidative stress. Whole transcriptome and proteome analysis and
subsequently pathway analysis were performed. Furthermore,
serum proteomic analysis was carried out in patients affected by
HCM to validate the contribution of HIF-1a signaling in human
HCM.
Results: HIF-1a protein and HIF downstream targets, such as
Prkaa2, are upregulated in left ventricular tissue of adult
MHCR719W+/KO HCM mice. Cardiomyocyte-specific abol-
ishment of HIF-1a did not cause any cardiac abnormalities in
cHIF1aKO mice, but caused amelioration of disease phenotype
in MYH6R719W+/KO - cHIF1aKO mice, as evidenced by
decreased left ventricular wall thickness on echocardiography,
reduced myocardial fibrosis on histopathology, reduced disordered
SRX/DRX state, diminished ROS production, and downregula-
tion of HCM markers Actgl, Des, Lmna, Myh7 and Tpm4. In
addition, cardiomyocyte-specific HIF-1a knockout induced nor-
malization of pathologic left ventricular remodeling signaling evi-
denced on whole transcriptome bulk mRNA sequencing and
proteomics analysis in MYH6R719W+/KO - cHIF1aKO mice.
Proteomics performed of serum samples from patients with early
onset HCM (N =16) compared to age- and gender-matched
healthy controls (N = 15) revealed HIF targets LTBP1, RECK,
WDR1 and IGF2 as significantly dysregulated.
Conclusions: Cardiomyocyte-specific knockout of the HIF-la
attenuates disease phenotype in the hypertrophic cardiomyopathy
MYH6R719W+/KO mouse model by the regulation of HIF-1a
and its associated adaptive pathways. Targeting HIF-1ot might
serve as therapeutic option to prevent disease progression in HCM.
Keywords: Hypertrophic cardiomyopathy, hypoxia, HIF-1a,
hypertrophy, myocardial fibrosis.
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Cardiovascular screening in cutis laxa syndromes
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Background and Aim: Cutis laxa (CL) syndromes comprise a hetero-
geneous group of rare inherited or acquired connective tissue dis-
orders characterized by a loose, redundant skin. Inherited CL
results from impaired synthesis and/or assembly of elastic fibers.
Clinical subgroups are determined on the mode of inheritance
and the type and extend of other organ involvement, including
lung emphysema (ELN, FBLN5, LTBP4) and/or cardiovascular
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manifestations (ELN,  FBLN4) versus growth retardation
(PYCR1, ALDHI18A1) and skeletal anomalies (ATP610A2),
with or without neurodevelopmental impairment or corneal
clouding or cataract (PYCR1, ALDH18A1). Acquired CL results
from elastic fiber degradation, often preceded by inflammation.
Arterial aneurysms and stenoses, and/or tortuosity have been
described in ELN, FBLN4, FBLN5, and LTBP4-related CL,
but cardiovascular involvement has not been studied in detail in
most CL subtypes. This study describes the cardiovascular features
in individuals with CL presenting at the 6th CL days at Ghent
University Hospital (September 2022).
Method: We evaluated 17 individuals (13 females) with a molecular
or clinical diagnosis of ELN (6, one analysis pending),
ALDHI18A1 (1), FBLN5 (1), LTPB4 (2), ATP6VO0A2 (4),
PYCR1 (1)-related CL, unknown type (1), or acquired CL (1)
with transthoracic echocardiography (TTE) and blood pressure
measurement.
Results: The mean age of all individuals was 21.4 £ 17.1 years, the
range 2 — 52 years. Overall, TTE visualization was poor (likely due
to lung emphysema). Abnormalities were found in 11 patients
(64.7%). Five had tricuspid and/or mitral valve prolapse and/or
insufficiency (FBLN5 (1/1), LTBP4 (2/2), ATP6VOA2 (1/4),
unknown (1/1)), one had a bicuspid aortic valve
(ATP6V0A2 (1/4)) and 7 had aortic insufficiency (ELN (3/6),
FBLN5 (1/1), LTBP4 (2/2), unknown (1/1)). Three patients
had dilatation of the aortic sinus (ATP6V0A2 (1/4), ELN (1/
6)) or the ascending aorta (ALDH18A1 (1/1)). Myocardial mass
index was increased in 6 individuals (ELN (2/6),
ALDH18A1 (1/1), LTBP4 (1/2), ATP6V0A2 (1/4), unknown
(1/1)). Two adults had arterial hypertension (ELN (2/6)).
Conclusions: Our findings underscore the importance of cardio-
vascular screening in CL, with special attention for arterial hyper-
tension, valvular anomalies and aortic dilatation. Due to limited
imaging quality of TTE in CL, an MRI head-to-pelvis could
be of added value.

Keywords: cutis laxa, cardiovascular screening, arterial hyper-
tension, valvular anomalies, aortic dilatation
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Background and Aim: The RASopathies are a group of develop-
mental disorders caused by germline variants in components of
the RAS-MAPK pathway, commonly associated with hypertro-
phic cardiomyopathy (HCM). The aim of this study was to
describe the natural history and predictors of all-cause mortality
and major arthythmic cardiac events (MACE) in a large, multi-
centre cohort of paediatric patients with a RASopathy syndrome
and HCM.
Method: The study cohort consisted of patients < = 18 years with
HCM and a clinical and/or genetic diagnosis of a RASopathy
syndrome (Noonan syndrome (NS), NS with multiple lentigines
(NSML), Costello syndrome (CS), cardiofaciocutaneous syn-
drome (CFCS), Noonan-like syndrome), evaluated between
January 1, 1985, and December 31, 2020, in 14 paediatric cardi-
ology centres in the United Kingdom and the Republic of
Ireland.
Results: One-hundred-and-forty-nine patients were included
(111 (74.5%) Noonan Syndrome (NS); 12 (8.05%) Noonan
Syndrome with Multiple Lentigines (NSML); 6 (4.03%)
Costello Syndrome (CS); 6 (4.03%) Cardiofaciocutaneous
Syndrome (CFCS); and 14 (9.4%) with Noonan-like syndrome
patients). NSML patients had higher maximal wall thickness
(MWT) (z score 17.02 (10.57-32.78), p = 0.004] and higher left
ventricular outflow tract (LVOT) gradient values (60mmHg, 36-
80, p =0.019), but there were no other significant difterences in
cardiac phenotype between the different R ASopathy syndromes.
Over a median follow up of 197.5 months (93.58-370), 23
patients (15.43%) died, at a median age of 48.94 months
(3.29-175.84). Overall survival was 96.45% (91.69-98.51),
90.42% (84.04-94.33) and 84.12 (75.42-89.94) at 1, 5 and 10
years, respectively, but this varied by RASopathy syndrome.
RASopathy syndrome, specifically Noonan-like syndrome
(Hazard ratio 4.18, p=0.032) and congestive cardiac failure
admission (Hazard ratio 7.35, p = 0.037) were independent pre-
dictors of all-cause mortality on multivariate analysis and LVOT
gradient was an independent predictor for MACE (Hazard ratio
1.02, p =0.025).
Conclusions: These findings highlight a distinct category of patients
with Noonan-like syndrome with a milder HCM phenotype but
significantly worse survival, and identify predictors of adverse out-
come in patients with RASopathy-related HCM.

Keywords:  paediatric,  hypertrophic  cardiomyopathy,
R ASopathies, genetics, mortality, MACE
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Clinical course of rhabdomyomas in tuberous sclerosis
complex — 16-years single centre experience

Ivana Cerovic!, Viadislav Vikomanovic®, Ruzica Kravljanac®, Sanja
Ninic!, Sasa Popovic!, Stasa Krasic!, Sergej Prijic?

Department of Cardiology, Mother and Child Health Institute of Serbia,
Belgrade, Serbia; *School of Medicine, University of Belgrade;
Department of Cardiology, Mother and Child Health Institute of Serbia,
Belgrade, Serbia; >School of Medicine, University of Belgrade;
Department of Neurology, Mother and Child Health Institute of Serbia,
Belgrade, Serbia

Background and Aim: cardiac thabdomyomas occur in over 50% of
patients with tuberous sclerosis complex (TSC), with variable
clinical significance.
Method: retrospective analysis included 54/88 patients with TSC
who underwent cardiac evaluation in period from June 2006 until
September 2022.
Results: In total, 36 (66.7%) patients were diagnosed with cardiac
rhabdomyoma (CR) — 44.4% had solitary, 11.1% two and 44.4%
had multiple tumors, localised predominantly in ventricles (92%).
Initial echocardiography was performed at the age of 4.1 + 4.9
years. Two patients were diagnosed prenatally. Largest diameter
and cross-sectional area (CSA) of CR was 9.8 + 6.4 mm and
57.7 £ 67.9 mm?2, respectively. Subgroup of infants included
17/54 (31.5%) of patients, evaluated at the average age of 4.2 £
3.5 months. CRs were found in 76.5% of these patients (solitary
and two tumors in 11.8% and 17.6%, respectively, multiple in
47.1%), with largest diameter of 12.2 £ 7.7 mm and CSA of
72.9 £ 88.4 mm?2. Average follow-up of all patients was 4.6 +
2.9 years. CRs showed significant reduction in both diameter
and CSA, 6.4 = 6.0 mm (p<0.05) and 34.2 + 46.6 mm?2
(p<0.05), respectively, while in 13.8% they resolved completely.
Patients diagnosed in infancy initially showed tendency towards
CR size reduction, achieving statistical significance after 3.7 *
2.9 years of follow up, with diameter of 7.1 * 8.4 mm (p<0.05)
and CSA 0£39.9 + 61.8 mm?2 (p<0.05). In 25% of them CRs dis-
appeared. Four patients received mTOR inhibitors therapy and
average regression of their CRs was 6.8 * 4.8 mm compared to
1.3 £2.9 mm (p<0.01) in the rest of patients without specific treat-
ment. Three patients (8.3%) had hemodinamically significant
obstruction of blood flow. Five patients (12.2%) manifested with
ECG abnormalities, two of them had atrial ectopic tachycardia,
two had Wolf-Parkinson-White syndrome and one had salves
of premature atrial contractions.
Conclusions: cardiac rhabdomyomas in patients with tuberous scle-
rosis complex have tendency of spontaneous regression, but can
occasionally cause life-threatening conditions. mTOR inhibitors
potentiate their natural course and might be treatment of choice
for symptomatic patients.

Keywords: cardiac thabdomyoma, tuberous sclerosis complex,
manifestations, clinical course
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Background and Aim: Marfan and Loeys-Dietz syndromes are asso-
ciated connective tissue disorders progressing from childhood.
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Major morbidity and mortality in both syndromes relate to aorta
dilation predisposing to aortic tear.
We investigated a putative relationship between genotype and
aortic disease progression in young patients that can potentially
lead to severe cardiovascular events.
Method: 100 patients (51 male, 49 female) with pathogenic variants
in FBN1 (N =84), TGFBR1 / R2 (N =8) and SMAD3 (N = §)
genes were subject to retrospective analysis. The average age at
study onset was 13.8 years and data were collected over 5 years.
The FBN1 variants were classified as premature termination codon
(PTC, N = 33) or dominant negative (DN, N =51). Among DN
variants 14 cases of cysteine loss (Cys-), severely affecting protein
conformation, were analysed separately. Aortic diameters and
aortic dilation at the level of the Valsalva sinuses were assessed
by echocardiography.
Results: Alink was found between gender and aortic diameter evo-
lution (median females 3.8mm vs males 6.3mm; p = 0.0089) and
growth rate (1.0mm/year females vs 1.4 mm/year males; p
=0.0061). No overall differences were found between Marfan
and Loeys-Dietz syndrome neither between PTC, DN and
Loeys-Dietz patients.
However, the aortic diameter evolution over 5 years was signifi-
cantly higher in Cys- patients, with median 8.70mm against
4.00mm for other genotypes (p = 0.0007); OR adjusted for gender
was 1.3[1.1-1.5], p=0.003. The median growth rate was
1.53mm/year in Cys- patients against 1.04mm/year for other
patients (p = 0.0127), adjusted on gender.
No significant difference was found between gender distribution
in Cys- and the remaining patients (p = 0.15). Interestingly, mitral
valve surgery was only reported in PTC patients (3/33, p = 0.03).
Conclusions: Our study shows that gender differences in aortic
disease progression are significant since childhood. Male patients
should be monitored more closely, with emphasis on FBN1 var-
iants with loss of cysteine.

Keywords: marfan syndrome, loeys dietz syndrome, genetics
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Background and Aim: Lamin A/C gene (LMNA) mutations
cause familial dilated cardiomyopathy (DCM) with a malignant
cardiac phenotype characterized by atrioventricular (AV) block
and supraventricular and ventricular arrhythmias, often preced-
ing cardiac dilatation and dysfunction. Current guidelines rec-
ommend genetic and clinical screening of family members,
starting at 10-12 years of age. However, children with LMNA
mutations are underrepresented in research publications and
there is limited data on the onset of a cardiac phenotype in this
population.
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We aimed to investigate the penetrance of LMNA phenotype dur-
ing childhood and specifically the occurrence of cardiac events in
LMNA genotype positive children.
Method: We conducted a single-centre, longitudinal cohort study
including genotype-positive LMNA patients and genotype posi-
tive relatives, all <18 years of age, followed between 2009 and
2022. The patients were examined by electrocardiography,
Holter monitoring, cardiac magnetic resonance imaging, and
echocardiography. A cardiac phenotype was defined as the pres-
ence of atrioventricular (AV) block, atrial fibrillation/ flutter
(AF), ventricular tachycardia (VT), and/or echocardiographic
DCM. Cardiac events were defined as AF, VT, sudden cardiac
arrest (SCA) or heart transplantation (Htx).
Results: We clinically followed 25 LMNA genotype-positive chil-
dren (5 probands with cardiac phenotype, 1 proband with neuro-
muscular phenotype only, 19 relatives, age 9.7 [IQR 6.8-13.1]
years) of which 11 (44%) were phenotype-positive at end of 9.7
years follow-up at a median age of 11.7 [IQR 7.2-15.1] years.
Among the LMNA genotype-positive relatives, 32% (6/19)
became phenotype-positive at a median age of 13.4 [IQR 6.5-
16.3] years (Figure).
New onset cardiac events occurred in 8 children (32%) during fol-
low-up, of which half of them in patients <12 years of age. Fifty%
(4/8) of the cardiac events occurred in relatives. Two children had
AF, 3 had non-sustained VT, and 1 underwent SCA. Htx was per-
formed in 2 unrelated children, at 6 and 8 years of age, respectively.
Conclusions: In a paediatric cohort of LMNA genotype positive
probands and relatives, we found a high occurrence of AF, VT
and HTx. Half of the events occurred in children <12 years of age.
One third of the paediatric LMNA genotype-positive relatives had
a cardiac phenotype during follow-up, highlighting the impor-
tance of early family screening and cardiological follow-up.
Keywords: Lamin A/C cardiomyopathy, family screening,
disease penetrance
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Background and Aim: Advances in genetic in recent decades have
made it possible to identify in a significant percentage of hypertro-
phic cardiomyopathy (HCM) cases the molecular cause of the dis-
ease. Knowing the genetic etiology allows a more precise
diagnosis, guiding both treatment and follow-up in carriers. The
aim of this study is to evaluate the mutational spectrum and diag-
nostic yield of the genetic study in a cohort of pediatric patients
with HCM.
Method: Retrospective study in which the presence of disease-
causing genetic variants (P/LP) was evaluated in a cohort of
patients diagnosed with HCM under 18 years of age and studied
by next-generation-sequencing (NGS).
Results: 471 individuals diagnosed with HCM before the age of 18
years were studied in our center, identifying a disease-causing vari-
ant in 53% (n = 244) of the cases. In the group aged 0 to 1 years
(n =28), half of the cases were explained by variants in sarcomeric
genes, and the other half by genes associated with HCM in the
context of syndromic disease (mainly RASopathies). In the cohort
of patients aged 1-17 years (n = 216), 88% of cases had pathogenic
variants in sarcomeric genes (mainly MYH7, MYBPC3, and
TNNI3), 6% in non-sarcomeric genes, and 5% in genes associated
with R ASopathies, mitochondrial or metabolic diseases. Complex
genotypes in sarcomeric genes (homozygous, compound hetero-
zygous or digenic carriers) were identified in 7% (n = 33) of cases.
Conclusions: Pathogenic variants in sarcomeric genes were the most
frequent cause of disease, although in the 0-1 years group, variants
associated with HCM in the context of syndromic disease are also
relevant. The diagnostic yield of the genetic study in our cohort of
pediatric patients with this phenotype was greater than 50%. The
systematic performance of a comprehensive genetic study by NGS
should be considered in pediatric patients with HCM.
Keywords: Hypertrophic cardiomyopathy, genetic study,
pediatrics
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Background and Aim: Heart failure is one of the most common causes
of death in the world, and treatment of patients with severe heart fail-
ure still has limited benefits. Cell transplantation is a promising thera-
peutic strategy for myocardial regeneration therapy. To improve
therapeutic effects, we are developing a culture medium additive
to enhance the mitochondrial function of cardiomyocytes for trans-
plantation. We have succeeded in delivering mitochondrial activa-
tion molecules to mouse-derived cardiac progenitor cells using
mitochondrial target drug delivery system (MITO-Porter system).
In this study, we investigated whether the mitochondrial function
of human-derived myocardial precursor cells could be enhanced
with a view to clinical application of MITO-Porter.
Method: Human cardiosphere-derived cells (CDCs) were isolated from
excised myocardium during surgery for congenital heart disease, and
coenzyme Q10 (CoQ), an antioxidant and mitochondrial electron
transport coenzyme, was selected as the mitochondrial activating mol-
ecule. MITO-Porter encapsulating CoQ can be prepared in large
quantities using microfluidic device and added to serum contained
medium to deliver CoQ to the mitochondria of human CDCs for
transplantation (referred to herein as human MITO cells). We opti-
mized the protocol for preparing human MITO cells based on the oxy-
gen consumption rate (OCR), which is an index of mitochondrial
function. Oxidative stress in human MITO cells under ischemic con-
ditions was evaluated in vitro by exposing human MITO cells to hydro-
gen peroxide (H,O5). We then verified the therapeutic effect of cell
transplantation therapy using human MITO cells on a rat myocardial
ischemia-reperfusion injury.
Results: Intracellular reactive oxygen species (ROS) levels upon
H,O, exposure were significantly lower in human MITO cells
than in non-treated CDCs. Furthermore, human MITO cells
transplantation showed improvement in cardiac function and sup-
pression of myocardial fibrosis compared with non-treated CDCs
transplantation. These eftects were observed not only by myocar-
dial administration but also by intravenous administration of
human MITO cells.
Conclusions: Transplantation of human MITO cells into ischemic
myocardium showed a stronger therapeutic eftect compared with
non-treated CDCs transplantation. This study is the first attempt to
verify that mitochondrial delivery of functional compound would
contribute to improving the outcome of human-derived CDCs
transplantation therapy.

Keywords: heart failure, myocardial regenerative therapy, cell
therapy, mitochondria
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Background and Aim: The stroke work index (SWI) has been shown
to reflect ventricular workload and considers both ventricular sys-
tolic and diastolic function. However, this index has never been
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applied for patients with functional single-ventricle physiology. In
this study, we evaluated the utility of single ventricular SWI
(SVSWI) for predicting the prognosis of single-ventricle patients.
Method: This was a retrospective cohort study including 36 single-
ventricle patients who underwent Blalock-Taussig shunt or pul-
monary artery banding. Based on the results of cardiac catheteri-
zation before the Glenn procedure, we calculated SVSWI using
the following equation: SVSWI = stroke volume of the single
ventricle/body surface area X (mean aortic pressure - atrial pres-
sure) X 0.0136. Stroke volume was calculated based on the sum
of systemic and pulmonary blood flow. We evaluated the utility
of SVSWI for predicting the rate of reaching Fontan completion
within 2 years after catheterization and survival. Pearson’s chi-
square test or the Kaplan—Meier method was used for statistical
analysis.
Results: The mean age at catheterization was 0.53 + 0.46 years.
The patients were divided into a high SVSWI group (Group H,
SVSWI>60, N=19) and a low SVSWI group (Group L,
SVSWI<60, N =17). The rate of reaching Fontan completion
was significantly higher in Group H than in Group L (100% vs.
76%, p =0.0242). The survival rate was also significantly higher
in Group H (p=0.0081). The 5-year survival rates for Group
H and L were 100% and 81%, and the 10-year survival rates were
100% and 65%, respectively. However, neither the rate of reaching
Fontan completion nor mortality was predicted based on cardiac
index, pulmonary artery index or end diastolic pressure of the main
ventricle.
Conclusions: SVSWI is theoretically proportional to the area
enclosed by the pressure—volume loop, reflecting the stroke work
of the single ventricle. Our results revealed that we can simply pre-
dict the prognosis of single-ventricle patients based on SVSWI, as
early as before the Glenn procedure, regardless of cardiac mor-
phology. It has also been demonstrated that the prognosis of sin-
gle-ventricle patients is determined by cardiac function before the
Glenn procedure and that the first palliation and preservation of
ventricular function are of critical for their prognosis.
Keywords: Stroke work index, single-ventricle physiology,
Prognosis, Stroke work
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The impact of the obesity on the fontan hemodynamics
during transition to the adult

Makoto Kudo, Takuya Takahashi, Kanchi Saito, Akira Sato, Satoshi
Nakano, Yumi Sato, Hirofumi Saiki

Department of Pediatrics and Pediatric Cardiology, Iwate Medical
University, Shiwa, Japan

Background and Aim: Obesity is a risk for developing heart failure in
the adults, where increased circulatory volume as well as aug-
mented ventricular afterload exacerbates cardiovascular remodel-
ing. Since the characteristic feature of Fontan circulation including
augmented afterload and compromised preload reserve attributes
Fontan related end-organ dysfunction, obesity during adolescence
may further accelerate organ dysfunction. We tested our hypoth-
esis that obesity in the Fontan circulation additively increase the
cardiovascular load and compromise organ function.

Method: The consecutive 54 Fontan patients older than 13 years
old were enrolled in this study. The patients were categorized into
3 groups based on the Japanese obesity criteria using body mass
index (BMI); obesity (>25, n=7), lean (<18.5, n=21), and
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moderate (18.5-25, n = 26). The hemodynamic data and its inter-
action with markers for end-organ dysfunction were analyzed.
Results: The age for each group was similar (1743, 16£5, 1845
years old). While cardiac index, systemic vascular resistance, and
blood pressure (BP) were similar, central venous pressure (CVP
12.7x2.1*%, 11.8%+1.7, 10.8£2.0 mmHg), pulmonary resistance
(Rp 2.2£1.0*, 2.0+0.8, 1.5+£0.5 mmHg), hepatic wedge pressure
(HCWp 14.0£1.6*, 12.2+1.6, 11.7+£2.1 mmHg) were markedly
high in the obese patients (*: p<0.05 as compared with moderate.
Indeed, the BMI was positively correlated with CVP, HCWp and
trans-hepatic pressure. Interestingly, blood volume (BV, ml/kg)
measured by dye dilution and CVP augmentation by contrast load
(mmHg/ml) were positively correlated with BMI (p= 0.031,
0.023, respectively), suggesting saturated vascular bed in the
patients with high BMI. In addition, BP suppression with general
anesthesia induction were closely correlated with higher BMI, but
independent of BV, suggesting reactive vascular constriction as the
contributor of BP augmentation in the obese patients (p = 0.0079,
ANCOVA). Although BMI was independent of eGFR, serum
hepatic fibrosis markers (procollagen type III peptide, type IV col-
lagen 7s, hyaluronic acid) and hepatic elasticity markers (Shear
wave elasticity, Dispersion slope), it was closely corelated with sup-
pressed hepatic function as represented by ICG clearance
rate (p = 0.029).
Conclusions: The Fontan patients with obesity had unfavorable vas-
cular hemodynamics including reactive BP augmentation and
CVP elevation with saturated vascular bed. Although hepatic fib-
rosis was unaffected in adolescence, additive hemodynamic load
was associated with hepatic dystunction.

Keywords: Fontan, obesity, end-organ dysfunction, FALD,
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Retrospective review of m3c-necker experience with
transcatheter management of coronary artery fistulas
Raymond N Haddad, Damien Bonnet, Sophie Malekzadeh Milani
M3C-Necker, Hopital Universitaire Necker-Enfants malades, Assistance
Publique-Hépitaux de Paris (AP-HP), Paris, France.

Background and Aim: Coronary artery fistulas (CAFs) are rare coro-
nary anomalies and transcatheter closure remains debatable. We
aim to evaluate our experience with transcatheter management
of CAFs.
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Method: Retrospective institutional data review of all children in
whom echocardiographically suspected CAFs were confirmed
during cardiac catheterization from 2000 to 2022. Procedural con-
siderations, techniques, standard safety, and outcomes were
assessed.
Results: 92 CAFs were identified in 76 patients (44% males) with a
median age of 3.8 years (IQR, 0.8-7) and weight of 15 Kg (IQR,
8.5-25). 25 (32.9%) patients had concomitant congenital anoma-
lies and 9 (11.8%) had coronary artery anomalies. 39/51 (76.5%)
patients with isolated CAFs were clinically asymptomatic at diag-
nosis. 27 (35.5%) patients had pre-procedural CT angiography.
The CAFs originated from the left main coronary artery left
(42.4%), right coronary artery (38.1%), left anterior descending
(14.1%), and circumflex coronary artery (5.4%). The drainage sites
were the right ventricle (57.6%), right atrium (22.8%), pulmonary
arteries (14.1%), left atrium (2.2%), coronary sinus (2.2%), and left
ventricle (1.1%). 23/76 (30.3%) patients with 35/92 (38%) small
CAFs had no intervention with a benign clinical long-term fol-
low-up. 8/76 (10.5%) patients with 9/92 (9.8%) CAFs not ame-
nable to percutaneous closure were directly sent for surgery. 45/76
(59.2%) patients had percutaneous closure of 48/92 (52.2%) CAFs
using microcoils (31.3%), device occluders (58.3%), or a combina-
tion of both (10.4%). Occlusion material was exchanged before
release in 4 (8.9%) patients. Devices were deployed transvenously
using a track wire loop in 19/48 (39.6%) CAFs. The closure
approach was modified per-operatively in 4 (8.9%) patients.
Percutaneous closure was unsuccesstul in 3 (6.7%) patients of
which 2 had surgical ligation. Twelve complications occurred
including 7 transient ST-T wave changes, 2 asymptomatic coro-
nary pseudo-stenosis, one coronary dissection, and one pulmonary
edema. Repeat closure was needed in 3 (6.7%) patients for residual
leak and was unsuccessful in 2 of them. One patient had trivial
CAF recanalization with an asymptomatic 12-year-follow-up.
Conclusions: Transcatheter closure of CAFs is feasible and effective
in carefully selected patients. Complications are frequent but not
permanent. Surgery is a valuable upfront option in large and tech-
nically complex CAFs or a bailout of failed percutaneous attempts.
Keywords: coronary artery fistula, coil, percutaneous closure,
plugs, children.
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Atrial flow regulator device in children and in patients with
congenital heart disease: an international registry

Enrico Piccinelli', Mara Pilati®, Micol Rebonato®, Kostantin Averin’,
Grazyna Brzezinska Rajszys*, Adam Kolesnik?, Alban Elouen
Baruteau®, Andreas Eicken®, James Kuo’, Matthew]onesg, Carles
Bautista®, Alain Fraisse’, Biagio Castaldi'®, Lisa Bianco'!, Pedro
Betrian Blasco'!, Roberto Formigari®, Gianfranco Butera®

TOspedale Pediatrico Bambino Gesti, Rome, Italy, PolitoBIOMed Lab,
Politecnico di Torino, Italy; > Ospedale Pediatrico Bambino Gesit, Rome,
Italy; ?Stollery Children’s Hospital, Edmonton, Canada; *The
Children’s Memorial Health Institute, Varsavia, Poland; > Centre hos-
pitalier universitaire de Nantes, Nantes, France; Deutsches Herzzentrum
Miinchen, Miinchen, Germany; " Children’s Healthcare of Atlanta,
Atlanta, US; ®Evelina Children’s hospital, London, UK; 9Royal
Brompton Hospital, London, UK; 0 A4zienda ospedaliera di Padova,
Padova, Italy; "'Vall d’Hebron University Hospital, Barcellona, Spain

Background and Aim: The Occlutech Atrial Flow Regulator
(AFR@) is a self-expandable double-disc nitinol device with a
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central fenestration. Once deployed percutaneously, the central
portion of the device stents the atrial septum leaving a prese-
lected calibrated atrial communication. Its use has been
approved in the adult population with heart failure and
described for pulmonary hypertension. Only case reports and
small series have been published about its use in the paediatric
population and congenital heart disease (CHD).
Method: This is a multicenter retrospective registry involving ten
centres worldwide. Patients of any age with CHD or patients aged
< 18 years with pulmonary hypertension or cardiomyopathy
needing AFR implantation were included.
Results: From 2017 to 2022, 40 patients underwent AFR
implantation. The median age of the population was 58, 5
(IQR 31.5-142.5) months and the median weight was 17
(IQR 10-46) Kg. 26 patients had CHD, 9 children had cardio-
myopathy and 5 a structurally normal heart. Indications for
implantation were left heart failure in 16 patients (40%), right
heart hypertension in 11 patients (27, 5%), severe desaturation
in fenestrated Fontan in 5 patients (12, 5%), Fontan failure in 4
patients (10%) and ECMO in 4 patients (10%). AFR implanta-
tion required balloon pre-dilatation in 65% of patients. The
implantation success rate was 100%. There was a 5% rate of
intra-procedural complications, consisting of two immediate
AFR occlusions. Two patients with dilated cardiomyopathy
on ECMO died during the hospital stay, while another was
complicated by cardiac arrest. All the other patients were dis-
charged without complications. At a median follow-up of
330 days (IQR 125-593), 92, 5% of patients were alive. A child
died of sepsis 3 months after the procedure. All but one device
were patent at follow-up. At follow-up 20 patients improved
their NYHA class, 12 didn’t change it and only one with idi-
opathic pulmonary hypertension worsened.
Conclusions: AFR implantation in patients with CHD and
children with severe pulmonary hypertension or cardiomyopa-
thy is promising and seems to have beneficial effects at
short-term follow-up. The AFR has the potential to provide
benefits in terms of symptoms and survival to a variety of
patients with limited treatment options and indeterminate
prognosis.

Keywords: Atrial Flow Regulator, congenital heart disease,
cardiomyopathy, pulmonary hypertension, ECMO

AFR device
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Transcatheter balloon dilation of pulmonary artery band
outcomes: A multi-centre study

Dr. Precylia Philo Fernandes', Dr. Patrick Noonan!, Dr. Ryan
Abumehdi®, Dr. Oliver Stumper?, Dr. Matthew Jones’, Dr. Sok Leng
Kang®*, Dr. Ines Hribernik®, Dr. Jamie Bentham’, Dr. Najih
Muhammad Liagath Ali®, Dr. Nicholas Hayes®, Dr. Abhishek Oswal’,
Dr. Demetris Taliotis”

"Royal Hospital for Children Glasgow UK; ?Birmingham Childrens
Hospital UK; *Evelina Childrens Hopsital London UK; *Alder Hey
Childrens Hospital Liverpool UK; *Leeds Childrens Hospital UK;
“Southampton General Hospital UK; Bristol Childrens Hospital UK

Background and Aim: Pulmonary Artery banding(PAB) is an oper-
ation carried out for congenital heart defects, essentially to control
increased pulmonary blood flow. This is performed to protect pul-
monary vasculature from long term irreversible changes and dam-
age leading to pulmonary hypertension while awaiting complete
repair or also as destination therapy. There are very few studies and
case reports in the literature that review the long-term outcomes of
the patients who underwent percutaneous de-banding of pulmo-
nary artery bands (dPAB).
We aimed to assess the safety and efficacy of balloon dilatation of
PAB and review the outcomes.
Method: Data was collected from various Cardiothoracic centres
within UK according a proposed excel spread sheet after ethical
approval. PAB safety was determined from short term outcomes
such as immediate post intervention clinical status, length of stay
in hospital, survival to discharge, complication rate and long term
outcome included survival at 1 year. Efficacy of the procedure was
determined by assessing the Invasive and non-invasive gradient
and oxygen saturations pre and post procedure.
Results: 7 UK wide cardiothoracic centres data from Jan 2011 to
jan 2021 was analysed. A total of 65 patients underwent 69
dPAB procedures. Median age was 12months and median weight
was 9kg at intervention. M:F ratio was 1.4. Average post operative
length of stay was 1-2 days and follow up duration was up to 10
years. There was statistically significant reduction in median inva-
sive gradient from 74mmHg to 45mmHg (p value of <0.001) and
median transthoracic echo gradient from 54mmHg to 24mmHg (p
value of <0.001) post intervention. Post operative complications
included 1 extravasation injury and 2 hemopericardium. There
was one death associated with concomitant VSD closure.
Overall complication rate of 4.3%
Conclusions: dPAB appears to be safe and effective to achieve
desired loosening of the band. There is low intraoperative and post
operative complication rate. Reintervention rate is low in those
where the dPAB was performed as single procedure. Limitations
of this study was that this was a retrospective study and does not
compare results with classic PA bands or surgical outcomes and
number of patients was relatively small.

Keywords: PAB, pulmonary artery banding dilatation, pulmo-
nary artery debanding
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Ventricular performance in patients with transposition of
the great arteries after arterial switch operation at mid-term
follow-up

Covadonga Terol Espinosa De Los Monteros', Roel L. F. Van Der
Palen, Jef Van Den Eynde®, Lukas Rammeloo®, Mark G. Hazekamp?,
Nico A. Blom!, Trene M. Kuipers’, Arend D. ]. Ten Harkel
"Department of Pediatrics, Division of Pediatric Cardiology, Leiden
University Medical Center, Leiden, The Netherlands; Department of
Cardiovascular Sciences, KU Leuven, Leuven, Belgium.; 3Department of
Paediatrics, Division of Paediatric Cardiology, Amsterdam University
Medical Center, Amsterdam, the Netherlands; *Department of Pediatric
Cardiac Surgery, Leiden University Medical Center, Leiden,

The Netherlands

Background and Aim: Ventricular performance after arterial switch
operation (ASO) for transposition of the great arteries (TGA) may
be impaired at mid- to long-term follow-up, especially in more
complex TGA patients such as those with ventricular septal defect
(VSD), Taussig Bing anomaly (TBA), aortic arch obstruction, and/
or unusual coronary arteries anatomy. With issue Doppler imaging
(TDI) and speckle tracking imaging (STI) we can detect more
subtle changes in ventricular performance than with conventional
echocardiographic parameters. We aimed to investigate ventricu-
lar performance with these imaging techniques in a large cohort of
TGA patients with simple and more complex anatomy, and com-
pare it to a group of healthy controls (HC).

Method: Conventional, TDI and STT echocardiographic parame-
ters were obtained from 144 TGA patients (64.6% male, age
10.7+5.04 years) and 128 HC (52.3% male, age 9.71£5.17 years).
The TGA cohort included patients with intact ventricular septum
(n=94), VSD (n=30) and TBA (n = 20).

Results: Whereas conventional echocardiographic parameters sug-
gested preserved function at 10 years post-ASO, TDI and STI
parameter demonstrated that TGA patients had impaired biven-
tricular systolic performance compared to HC (LVs’ 9+2cm/s vs
10£3cm/s, p<0.001; RVs® 9xcm/s vs 12+2cm/s, p<0.001;
Septal s 6x1cm/s vs 7£lcm/s, p<0.001 (figure A-C); mean 4-
chamber longitudinal strain: 16£3% vs 20£2%, p<0.001) (figure
F). Similarly, diastolic performance was impaired (LV E/¢’ 6.4
+2vs5.9+2, p =0.004; RV E/e’ 6.3£2 vs 4.4%1, p<0.001) (figure
D-E). These differences were more evident at younger ages, espe-
cially at the apical segments (figure G-H). The TBA subgroup
showed more pronounced ventricular impairment, especially at
the septal levels, compared to other TGA subgroups. Finally,
multivariate linear regression identified older age at ASO, delayed
sternal closure and any reoperations/reinterventions post-ASO as
predictors worse biventricular performance.

Conclusions: Assessment of ventricular performance with TDI and
STIshowed that TGA patients 10 years after ASO, in particular the
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TBA subgroup, have decreased biventricular systolic and diastolic
function as compared with healthy controls, especially at the septal
regions.

Keywords: Transposition of the great arteries, arterial switch
operation, cardiac function, tissue Doppler imaging, speckle
tracking strain imaging.

Ventricular performance parameters
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Method: All consecutive patients who were referred for stress per-
tusion at the Paediatric Cardiac MRI department at the Royal
Brompton Hospital from November 2016 to August 2022 were
included. The indications, impact on the management and com-
plications were assessed.

Results: A total of 70 stress perfusion studies were performed in 65
patients (39 male, 26 female). Thirty-three scans were done in
patients with structurally normal heart, 26 in congenital heart dis-
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Role of stress perfusion in cardiac magnetic resonance
imaging in paediatric patients

Palak Gupta®, Inga Voges’, Raad Mohiaddin?, Cemil Izgi’, Dudley
Pennell?, Sylvia Krupickova®

!Paediatric Cardiology, Royal Brompton Hospital and Harefield
NHS Foundation Trust, Guy’s and St Thomas’ NHS Foundation
Trust; >Cardiovascular Magnetic Resonance Department, Royal
Brompton Hospital, Guy’s and St Thomas’ NHS Foundation
Trust; *Department of Congenital Heart Disease and Paediatric
Cardiology, University Hospital Schleswig-Holstein, Campus Kiel,
Germany

Background and Aim: Perfusion imaging enables us to detect and
quantify myocardial ischaemia in patients with congenital and
acquired heart lesions.

The aim of this study was to evaluate the safety, feasibility and
benefit of stress perfusion imaging in children
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ease, 6 in cardiomyopathy and 5 in acquired heart disease. General
anaesthesia was required in 4 patients (6 studies). Adenosine was
used in 34 and Regadenoson in 36 studies to stress the myocar-
dium. Aminophylline was used to reverse the effect of
Regadenoson before rest perfusion. Five patients were 0-5 years
old, 5 patients 6-10, 33 11-15 and 27 patients 16-18 years of
age at the time of the scan. Complications were observed in 1
patient who experienced excessive sneezing, coughing, itching
and facial pallor suspicious of allergic reaction to gadolinium con-
trast or adverse reaction to Aminophylline.

Inducible ischemia was found in 8 patients (11 studies) — 4 with con-
genital heart defect (2 post-arterial switch operation for transposi-
tion of great arteries, 1 post-repair for anomalous origin of left
coronary artery (LCA) from pulmonary artery, one post-repair
for abnormal origin of LCA from right coronary sinus and intramu-
ral course). All these were managed conservatively, one of them
underwent cardiac catheterisation. Out of 3 patients with hypertro-
phic cardiomyopathy, one underwent extended septal myectomy.
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One patient with LCA stenosis presumably due to Kawasaki disease
presented with out of hospital arrest. He underwent emergency
stenting of LCA. He had circumferential perfusion defect on 3
occasions during the follow-up, which helped to guide the inter-
ventions. He has been recently referred for cardiac transplantation
Conclusions: Stress perfusion imaging is a safe tool for estimating
myocardial perfusion in children and has an added value for the
management of these patients

Keywords: Stress perfusion, ischaemia, children, regadenoson
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More than 25 years experience in diagnosis and treatment
of newborns with pulmonary atresia with intact ventricular
septum.

Giulia Tuo, Martino Cheli, Andrea Moscatelli, Dario Paladini,
Francesco Santoro, Maurizio Marasini

G. Gaslini Institute

Background and Aim: Pulmonary atresia with intact ventricular sep-
tum (PAIVS) is characterized by varying degrees of right ventricle
underdevelopment and great morphologic variability of tricuspid
valve (TV), pulmonary valve (PV) and coronary arteries.

To describe the long-term outcome of newborn patients managed
for PAIVS or critical pulmonary valve stenosis (CPS) and to iden-
tify pre and postnatal echocardiographic predictors of biventricular
repair for those receiving radiofrequency pulmonary valve perfo-
ration (PVP) at birth.

Method: All patients born between January 1991 and June 2022
with or without a prenatal diagnosis of PAIVS were retrospectively

included. Monopartite (n 16), bipartite (n 39), and tripartite (n 46)
right ventricle (RV) subgroups were created on morphologic char-
acteristics at birth. TV and PV annulus z score, tricuspid valve/
mitral valve ratio, RV/left ventricular lenght ratio and preproce-
dural RV pressure, presence of coronary fistulas, were analyzed in
all patients who underwent PVP. Retrospective analysis of fetal
population included also degree of tricuspid regurgitation (TR)
at last evaluation.
Results: 101 patients were diagnosed with PAIVS or CPS of
whom 55 during the prenatal period (Figure 1). Eighty-three
patients underwent PVP. In table 1 clinical and echocardio-
graphic data of patients submitted to PVP. 33/83 (40%) needed
further percutaneous or surgical procedures during the neonatal
period. The overall mortality was 6%. 10 patients were lost at fol-
low up. At a median follow up of 8 years (range, 0-32 years), 8
patients underwent a bidirectional Glenn procedure whereas all
the other patients achieved a biventricular circulation without
any further intervention in 39 of them. Patients who died or
had biventricular circulation failure showed a higher incidence
of bipartite RV and a lower median tricuspid Z value [-2.75
(range from -4.8 to -1) vs -1.5 (range from -4 to 1); p=0,
003)] Table 2. In our experience, fetal TV/MV 0.7, tricuspid z
score > -3 and presence of tricuspid regurgitation correlated with
a favourable outcome.
Conclusions: Tricuspid valve size and RV morphology are the main
predictors of outcome in patients with PAIVS or CPS. PVP is an
effective first-stage procedure. The right heart appeared to be
adequate to maintain a long-term biventricular circulation in
the large majority of cases
Keywords: Pulmonary
Percutaneous valve perforation

atresia, Echocardiography,

Table 1. Patients submitted to PVP
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Ebstein’s valve rotation angle: A quantitative index of
anatomical severity and clinical risk in ebstein’s anomaly
Giulia Pasqualin®, Beatrice Cavazza', Francesca Bevilacqua®, Andreea
Andronache!, Martina Evangelista’, Teresa Concetti!, Luciane Piazza',
Luca Giugno’, Paolo Ferrero!, Massimo Lombardi?, Antonio Saracino’,
Massimo Chessa', Alessandro Giamberti'

"Pediatric and Adult Cardiology Heart Centre, IRCCS Policlinico San
Donato, Milan, Italy; ?Multimodality Cardiac Imaging Section, IRCCS
Policlinico San Donato, Milan, Italy

Background and Aim: The study aimed to identity cardiovascular
magnetic resonance (CMR) imaging parameters representative
of Ebstein’ s Anomaly (EA) anatomical and clinical severity.
Method: Consecutive CMR examinations of patients with EA
referred to our Center were evaluated retrospectively.
Displacement index (DI) was defined as the distance between
the atrio-ventricular groove and the septal leaflet hinge point over
the body surface area. The Ebstein’s valve rotation angle (EVRA)
was quantified as in Figure 1. The Celermajer index was calculated
using area (Cel-a) and volumes (Cel-v) as the ratio between the
atrialized right ventricle (aRV) plus the right atrium over the
sum of the functional right ventricle (fRV) and left chambers.
The occurrence of unfavorable outcome was defined as the pres-
ence of sustained brady-tachyarrhythmia or New York Heart
Association class > II for unoperated patients and the presence
of an at least moderate tricuspid regurgitation or a sustained
brady-tachyarrhythmia during the post-operative hospital stay
for patients undergone surgical correction.

Results: The study included 45 patients (age 28+15 years, 64%
males). DI, Cel-a, Cel-vand EVRA tended to increase with wors-
ening Carpentier classification (p=0.001, p=0.02, p=0.02,
p<0.0001 respectively). EVRA was the only parameter that
showed to discriminate patients with unfavorable outcome both
inthe group of unoperated (58+27°vs. 30£27°, p = 0.02) and oper-
ated patients (68+13.9°vs. 43.5+£26.9°, p = 0.03). Among the other
analyzed parameters, DI (4818 mm/m2 vs. 28+14 mm/m2,

Figure 1 Cine steady-state free precession sequence showing
Ebstein’s Valve Rotation angle (EVRA) calculation from a right
ventricular 3 chamber view. EVRA is enclosed between a line
passing through the anatomical tricuspid anulus and one through
the functional valve orifice at end-systole. RA: right atrium; aRV
atrialized right ventricle; fRV functional right ventricle

https://doi.org/10.1017/51047951123001099 Published online by Cambridge University Press

56th Annual Meeting of the AEPC S25

p=0.01), aRV indexed end-diastolic-volume (EDVi) (31£22
ml/m?2 vs. 68+45 ml/m2, p =0.03) and anatomical RV (ARV)
EDVi (128+32 ml/m2 vs 192481 ml/m2, p = 0.03) were signifi-
cantly higher in unoperated patients with unfavorable follow-up,
while both fRV/ARYV long axis (0.660.2 vs 0.52+0.14, p = 0.04)
and volumes (p = 0.87+0.29 vs. 0.67£0.11, p = 0.03) were signifi-
cantly lower. For patients with an unfavorable post-operative stay,
FRV-EDVi was significantly higher (145£31 ml/m2 vs. 110+32
ml/m2, p =0.03). The EVRA value that showed to best discrimi-
nate patients who had an unfavorable follow-up event was 44.5°
with a sensitivity of 0.57 (0.37-0.76, 95%CI) and a specificity of
0.88 (0.69-0.96, 95%CI).
Conclusions: EVR A is an emerging parameter that may help to pro-
vide a quantitative assessment of EA anatomical severity and may
be integrated in the risk stratification for clinical follow-up and sur-
gical planning.

Keywords: Ebstein’s, Anomaly, Cardiovascular, Magnetic,
Resonance
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Double aortic arch: A comparison of fetal cmr, postnatal ct
and surgical findings

Milou PM van Poppel!, David FA Lloyd®, Johannes K Steinweg’,
Sujeev Mathur’, James Wong®, Simone Speggiorin®, Vita Zidere’, Reza
Razavi®, John M Simpson®, Kuberan Pushparajah?, Trisha V
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Background and Aim: A double aortic arch (DAA) can demonstrate
variations in morphology after birth and can be mislabelled as right
aortic arch (RAA) if a region of one of the arches becomes atretic.
This study aims to highlight the prenatal to postnatal evolution to
different morphological DAA types using 3D fetal cardiac mag-
netic resonance imaging (CMR) and postnatal CT imaging.
Method: Fetuses with DAA diagnosis were studied using fetal
CMR, and arch morphology was compared to postnatal CT
and surgical findings. Three parameters were obtained using fetal
CMR: ‘isthmus:ductal ratio’ (ratio of cross-sectional diameter of
LAA isthmus to that of arterial duct), ‘Z-angle’ (posterior course
of LAA quantified by measuring angle between RAA and LAA)
and ‘isthmal displacement ratio’ (distance between LAA isthmus
and descending aorta indexed to size of descending aorta).
Results: Between 2016-2022, 33 fetuses with DAA underwent
fetal CMR, demonstrating in all cases a complete DAA with left
sided arterial duct. The RAA was dominant in 31/33(94%).
Postnatal CT was undertaken at mean age of 3.1 months (range
0.1-6.9) demonstrating a complete DAA with patency of both
arches in 10/33(30%), LAA coarctation was present in seven of
these. Atresia of LAA isthmus was present in 22/33(67%), and atre-
sia of the transverse arch between left carotid and left subclavian
artery was present in 1/33. Surgery confirmed DAA in all 33
patients (mean age 6.2 months, range 0.1-17.5). Compared to
patients with postnatal complete DAA, patients with postnatal
atresia of LAA isthmus had a significantly larger mean Z-angle
(43.7£9.9 vs 35.6%4.6, p =0.005), a lower mean isthmus:ductal
ratio (0.49+0.1 vs 0.63+0.15, p = 0.033) and higher mean isthmal
displacement ratio (1.1+0.3 vs 0.8+0.3, p =0.016).
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Conclusions: Fetal CMR provides novel insights into perinatal evo-
lution of DAA. In DAA, the smaller LAA can develop coarctation
or atresia following constriction of the arterial duct postnatally,
making diagnosis of DAA challenging even with contrast-
enhanced CT. Fetal arch morphology in patients with postnatal
atresia of LAA isthmus indicates a small and more proximally
located LAA isthmus, similar as seen in coarctation of the aorta.
There is a potentially important role for prenatal 3D vascular imag-
ing in cases where DAA may be suspected.

Keywords: Congenital heart disease, Vascular ring, Magnetic
Resonance Imaging, Fetal

Figure 1 Left lateral view of fetal CMR at gestational age of 29
+4 weeks (Figl A) and left lateral and superior view of postnatal CT
(Figl B,C) at 3.5 months showing distal atresia of left aortic arch
posterior to left subclavian artery. Surgery was undertaken at age of
4 months where atretic left aortic arch and ligamentum arteriosum
were divided.
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Cardiac magnetic resonance imaging 6 months after the
onset of pims-ts — a retrospective follow-up study

Thomas Karas', Mario Scala®, Ariane BiebP, Jiirgen Steiner!, Gerald
Tulzer!
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Background and Aim: In 2020, reports revealed paediatric cases of
significant systemic hyperinflammation and shock with multiorgan
involvement called paediatric inflaimmatory multisystem syn-
drome temporally associated with SARS-CoV-2 (PIMS-TS). A
small proportion of children seem to suffer from persistent left ven-
tricular (LV) dysfunction at discharge, but there is uncertainty as to
predictive factors toward these patients. The primary aim of this
retrospective descriptive single centre study was to investigate if
the cardiac damage in PIMS-TS persists during follow-up in these
patients.

Method: Between December 2020 and February 2022 we included
15 consecutive children hospitalized at the paediatric department
of the Kepler University Hospital Linz fulfilling the WHO criteria
for PIMS-TS with cardiac involvement. Cardiac magnetic reso-
nance imaging (CMRI) was performed six months after the onset
of symptoms to evaluate a possible persistent myocardial damage.
Results: A total of 15 patients (80% male) with a median age of 9, 1

years were included. MRI-analysis was performed in 12 patients a
median of 202 days after the onset of symptoms leading to the diag-
nosis of PIMS-TS. During admission a majority of our small cohort
presented with elevated cardio-specific markers like NT-proBNP
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(median 9693 ng/L) and Trop T-hs (median 201, 7 ng/L). A third
of patients presented with reduced left ventricular function in first
transthoracic echocardiography. In CMRI a majority of patients
showed normal values of left ventricular volume. Seventy-three
percent (n = 8/11) of individuals had regular LV function (median
LVEF 62%) while the rest of the study group showed mild to mod-
erately reduced LVEF-values. No signs of late gadolinium
enhancement (LGE) were found, therefore no patient had evi-
dence of persistent myocardial damage.
Conclusions: No long-term changes of cardiac function were found
in CMRUI six months after the onset of PIMS-TS. Regarding our
patient cohort this study contributes to the thesis that cardiac
impairment during PIMS-TS is not persistent. Nevertheless
CMRI could be useful to determine a small group of children,
within the population suftering from PIMS-TS, with persistent
cardiac involvement during follow up.

Keywords: PIMS-TS, Cardiac magnetic resonance imaging,
SARS-CoV-2

Figure 1 Examples of typical cardiac MRI findings in the studied
population (a—normal T1W, b—normal T2-TRUE FISP map, ¢
—normal T2W, d—normal T2 map; short-axis views.
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Advanced echocardiographic and cmr features of patients
with repaired tetralogy of fallot in the long-term follow-up
Anna Gozzi, Jolanda Sabatino, Jennifer Fumanelli, Angela Di Candia,
Martina Avesani, Domenico Sirico, Biagio Castaldi, Elena Reffo, Alessia
Cerutti, Roberta Biffanti, Giovanni Di Salvo

Department for Women’s and Children’s Health, University Hospital of
Padova, Pediatric and Congenital Cardiology Unit, Via Nicolo®
Giustiniani, 2, 35128 Padova, Italy

Background and Aim: Tetralogy of Fallot is the most common cya-
notic congenital heart disease, spToF survivors are growing rapidly
and develop late complications (including sudden cardiac death
and life-threatening ventricular arrhythmia). The aim of this study
was to focus on advanced echocardiographic and CMR features of
patients spToF in a long-term follow-up, finding non-invasive
predictors of adverse prognosis.

Method: This is a retrospective cohort study including more than
200 patients with repaired ToF, not undergoing pulmonary valve
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replacement. EKG, cardiopulmonary exercise testing, echocardio-
graphic and cardiac magnetic resonance data were reviewed, cal-
culating Right Myocardial Work Index (area of the right
ventricular pressure strain loops), estimating Right Constructive
Work, Wasted Work and Work Efficiency. Patients were screened
according to age at surgery (< and >12 months) and time since the
repair (< and > 25 years), using a composite end-point of major
adverse cardiovascular events (sudden cardiac death, sustained/
non-sustained ventricular tachycardia, resuscitated sudden cardiac
death, or syncope).
Results: CPET values weren'’t significantly different in patients >
25 years since surgery. LV EF measured either by CMR or echo-
cardiography were slightly significantly reduced in patients > 25
years since corrective surgery. Older patients at surgery (>12
months) have significantly reduced CPET VO2max, larger RA
areas, LA areas and RV basal diameter. During the follow-up 1
patient died suddenly, 5 shew ventricular tachycardia, other 4 syn-
cope. On univariate analysis, echocardiographic LA area/BSA and
RYV longitudinal strain were significantly related to the combined
end point. Patients with reported Holter ECG VT presented sig-
nificantly reduced RV function(CMR-EF, echocardiographic
FAC, RWI). Borderline/impaired predicted VO2 max at
CPET in related to significantly reduced RV FW longitudinal
strain and MWL
Conclusions: Long-term survival and clinical conditions after sur-
gery in infancy are good, the late post-surgery functional status
could be excellent up to 25 years after repair. Older patients at sur-
gery show reduced functional status compared with earlier repair.
The echocardiographic/CMR RV function is related to worse
prognosis, recurrent VT, reduced functional status. RV MWI is
feasible in patients sp TOF; disadvantageous right ventricular work
may be a more sensitive indicator of right ventricular impairment
compared with standard echocardiographic parameters, and is able
to predict exercise capacity.

Keywords: Tetralogy of Fallot, Right Ventricular Function,
Advanced Echocardiography, Myocardial Work, CMR

0-46

Predictive factors of left ventricular dysfunction after
pulmonary valve balloon dilation in neonates with critical
pulmonary stenosis

Patrizio Moras', Luciano Pasquini ! Cosimo Marco Campanalel, Marco
Masci', Yeva Guk!, Valeria Donato!, Maria Carolina Colucci®, Luca Di
Chiara®, Alessandra Toscano!

!Perinatal Cardiology Unit, Department of Medical and Surgical for
Fetus-Neonate, Bambino Gest Children’s Hospital IRCCS, Rome,
Italy; 2Unit of Pediatrics, NESMOS Department, Sapienza University
¢/o Sant’ Andrea University Hospital, Rome, Ttaly; *Pediatric Cardiac
Intensive Care Unit, Department of Pediatric Cardiology and Cardiac
Surgery, Bambino Gesti Children’s Hospital, Rome, Italy

Background and Aim: Critical pulmonary valve stenosis (PS) is a
ductal-dependent cyanotic congenital heart disease that requires
pulmonary valve balloon dilation (PVBD) soon after birth. Left
ventricular disfunction following relief of right ventricular com-
pression is a major complication following transcatheter valvulo-
plasty. Pathophysiological mechanisms are not entirely clear. Aims
of this study were to assess global and regional left ventricular (LV)
and right ventricular (RV) systolic function before and after
PVBD, to identify echocardiographic predictors of post-PVBD
LV dysfunction and to provide possible pathophysiological
explanations.

Method: Neonates who required urgent PVBD from January 2019
to September 2022 at our institution were retrospectively
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analyzed. Patients were divided into 2 groups depending on
whether they developed post-PVBD LV dystunction (group 1)
or not (group 2). Full echocardiographic assessment was performed
at birth and within 14 days after the procedure.
Results: Of the 16 neonates identified, 9 (56%) were prenatally
diagnosed. Eight patients developed post-PVBD LV systolic dys-
function (ejection fraction 46.0 + 5.6%) and 7 received inotropes
administration. In group 1, peak systolic longitudinal strain of LV
septal segments was significantly reduced compared to LV lateral
segments (-13.92 £ 2.7% vs. -18.47 £ 2.1%, p < 0.001). At regres-
sion analysis, statistically significant relationships were found
between TV annulus Z-score (p = 0.029, OR 5.1, CI 95%
1.0-16.3), pre-PVBD LV GLS (p = 0.005, OR 3.4, CI 95%
1.7-5.8), pulmonary artery systolic pressure (p = 0.040, OR
1.2, CI 95% 1.1-1.6) and post-PVBD LV dysfunction.
Conclusions: LV dysfunction is a common complication following
PVBD. It occurs mainly in the first days after the procedure and
often requires inotropes administration. Predictive factors include
high TV annulus Z-score, low pre-catheterization LV GLS and
high PASP. PVBD LV distunction may involve negative ventricu-
lar-ventricular interaction, as large the interventricular septum
shows the most significant impairments in strain.

Keywords: Critical pulmonary valve stenosis, congenital heart
disease, strain, speckle-tracking, systolic function
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Predictive factors of post-balloon PV valvuloplasy LV dysfunction
are: TV annulus Z-score, pre-valvuloplasty GLS and pulmonary
artery systolic pressure. Abbreviations: LV, left ventricular; PV,
pulmonary valve, TV, tricuspid valve; GLS, global longitudinal
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Impact of cardiopulmonary bypass on cerebrovascular
autoregulation assessed by ultrafast ultrasound imaging
Julien Aguet!, Nikan Fakhari?, Minh Nguyen®, Luc Mertens®, Elod
Szabo’, Birgit Ertll Wagner?, Lynn Crawford®, Christoph Haller", David
Barron®, Jerome Baranger’, Olivier Villemain?

"Department of Diagnostic Imaging, The Hospital for Sick Children,
Toronto, Canada; *Department of Pediatrics, Division of Cardiology,
The Hospital for Sick Children, Toronto, Canada; 5Department of
Anesthesia and Pain Medicine, The Hospital for Sick Children, Toronto,
Canada; *Department of Surgery, Division of Cardiovascular Surgery,
The Hospital for Sick Children, Toronto, Canada

Background and Aim: Newboms with congenital heart disease (CHD)
requiring cardiac surgery with intraoperative cardio-pulmonary
bypass (CPB) are at risk of neurodevelopmental impairment. The
impact of intraoperative cardiopulmonary bypass (CPB), deep hypo-
thermia and selective cerebral perfusion on the brain is not well
understood. Ultrafast power Doppler (UPD) is a novel ultrasound
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technique able to assess cerebral blood volume (CBV), used as a sur-
rogate of cerebral perfusion. This study aimed to demonstrate the use
of UPD to monitor cerebral blood volume (CBV) during cardio-
pulmonary bypass in neonates.
Method: Freehand transfontanellar ultrafast ultrasound using a 5.7
MHz phased array ultrasound probe (6SD, General Electric) con-
nected to a programmable and portable ultrafast ultrasound scan-
ner (Vantage 256, Verasonics Inc.). Newborns with hypoplastic
left heart syndrome (HLHS, n=35) selected to undergo a
Norwood procedure, were scanned within the first days of life
(considered as baseline), intra-operatively at different circulatory
conditions (for example under cardio-pulmonary bypass, during
selective cerebra perfusion) and post-operatively. Variation in
average CBV was expressed in percentage to normalized baseline
on mid-sagittal, mid-coronal and parasagittal planes. Associations
between CBV and temperature, blood pressure, blood gases and
CPB flowrate (CPB-FR) were studied. Maximum CBV variation
was compared with brain injury on post-operative MRI.
Results: Global CBV was not significantly different between HLHS
and controls (p=0.98) and between pre- and post-operative (p
=0.62). UPD was able to monitor changes in CBV throughout car-
diac surgery, revealing regional differences in CBV during hypo-
thermia suggesting decreased flow to the basal ganglia despite
increased global CBV. During deep hypothermia, only CBV cor-
related with CPB-FR (R2=0.52, p=0.02) (see Figure). Good
intra-observer agreement was shown (mean difference: -0.01; limits
of agreement: -0.29-0.27). Maximum CBV variation was <15% in
one HLHS patient, the only without any brain injury on MRI. All
other patients had higher CBV variation (mean: 35%, range: 15-
47%) and showed brain injury on MRI.
Conclusions: UPD can assess global and regional brain perfusion
variation during neonatal cardiac surgery. This first intra-operative
application demonstrated an association between CBV and CPB-
FR, suggesting loss of autoregulation.
Measurement of CBV by UPD could enable optimization of cer-
ebral perfusion during cardiac surgery in neonates.

Keywords: ultrafast power Doppler, brain perfusion, deep
hypothermia, cardio-pulmonary bypass
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Figure Global and regional cerebral blood volume in neonates
(n=5) undergoing cardiac surgery with cardio-pulmonary bypass.
Variation of global and regional average cerebral blood volume
(CBV) compared to bypass flow-rate over time from pre-operative
baseline to 1-2 weeks after surgery with significant association
between global CBV and bypass flow-rate during deep hypother-
mia (R2 = 0.52, p = 0.02). CBV is expressed in % to normalized
pre-operative baseline and represented with + 1 SD. Bypass flow-
rate is expressed in % to normalized baseline flow at initiation.
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A new method of aortic root harvesting in complex
transposition of the great artery with pulmonary stenosis
and coronary arteries anomaly.
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Background and Aim: In complex cases of transposition of the
great arteries (TGA) with pulmonary stenosis, when Rastelli
procedure cannot be performed (because of inlet ventricular
septal defect, or atrioventricular valve straddling), surgical
options are Nikaidoh or double root rotation. However, asso-
ciated coronary arteries anomaly, such as LAD originating from
the right coronary artery and crossing the right ventricular
infundibulum, often disqualify this group of patients for a
biventricular reparation. We recently developed a new surgical
technique allowing for aortic root harvesting in the setting of
coronary arteries anomaly.
Method: We present our small experience with this technique.
The aortic root is harvested with minimal muscle margins, of
less than 2 millimeters. (Surgical technique video/photo).
Results: We used this aortic root harvesting technique in two
patients undergoing double root rotation for complex TGA,
pulmonary stenosis and coronary arteries anomaly. One patient
was 5 days old and weighed 3 kg, she is doing well without
aortic regurgitation (AR) or stenosis at 2 years follow up.
The other patient was 5 weeks old, and 4 kg. He has minimal
AR at one month follow up. We did not notice aortic valve
destabilization, and no left ventricular outflow tract obstruction
in our two patients.
Conclusions: Coronary arteries anomaly should not be a contra-
indication for Nikaidoh or double root rotation providing that
the aortic root is harvested with our technique, using the smallest
muscular margins possible. Application of this technique to double
root rotation without coronary artery anomalies may be of benefit,
minimizing the trauma on the right ventricle, but warrants further
research.

Keywords: Aortic root harvesting, Nikaidoh, Double root
rotation, coronary anomalies, complex transposition of the great
arteries

Root harvesting technique

1. LAD originating from the right coronary artery and crossing the
right ventricular infundibulum 2. Aortic root harvesting
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Ukrainian 25 years experience of ross procedure

Oleksandr Romaniuk?, Yuliia Klymyshyn®, Thor Lebid?, Nadiia
Rudenko®, Tllya Yemets!

"Ukrainian Children’s Cardiac Center, Kyiv, Ukraine. Shupyk National
Medical Academy of Postgraduate Education, Kyiv, Ukraine; Ukrainian
Children’s Cardiac Center, Kyiv, Ukraine.

Background and Aim: To examined long-term outcomes after Ross
procedure (RP) for twenty-five year period in UCCC, Ukraine.
Method: Ross procedure was performed in 349 consecutive
patients from 1996 to 2021. The mean age at the time of operation
was 132+101 months (from 0, 3 to 648 months). 264 patients were
male - 76% and 85 (24%) - female. Newborn patients were 16 (4,
5%), age less than 1 year was 33 (9, 5%), 1 to 18 years 254 (73%) and
more than 18 years - 46 (13%). Aortic stenosis was identified in 177
(51%) patients, aortic insufficiency in 132 (38%) and concomitant
lesion in 40 (11%) patients.
Results: Overall mortality was 25 (7, 2%) patients, in hospital mor-
tality was in 16 (4, 5%) patients, 9 (2, 7%) died during at the long-
term follow-up. Follow-up was 96% complete. Regression and
correlation statistical analysis were used to assess the results.
NeoAoV reoperation required in 13 (3, 9%) patients (in 5 cases —
repair of AoV and in 8 cases - AVR). Indications for reoperation
were severe neoAV insufficiency and AscAo dilatation, n =12 (5,
1%), reSubAo stenosis n=1 (0, 5%). 56 (17%) patients had the
RV-PA conduit procedure - conduit replacement. Independent
predictors of autograft reoperation were older age (more than
11y) at the time of surgery (r = 0,01, p = 0, 023) and preopera-
tive aortic regurgitation (r = 0, 1, p = 0, 04). Factors which
decrease risks of autograft disfunctions and reoperations are aortic
root reinforcement (r = -0, 165, p = 0, 043), congenital aortic
valve anomaly (r =-0, 249, p = 0, 002), bicuspid aortic valve (r
= -0, 285, p = 0, 001). Independent predictors of RV-PA con-
nection reoperation were younger age at the time of surgery (r = -
0,174, p = 0, 03) and small conduit size (20 mm and less) (r = -0,
38, p = 0, 001).
Conclusions: UCCC have the highest experience of RP in Ukraine.
RP is an operation with low mortality and good long-term results.
Reoperations on neoAoV was rare 3.9%. Conduits of RV-PA
require more reoperations (17%) than neoAoV and it is important
to modified further study.

Keywords: Ross procedure, aortic valve, noeaortic valve, pul-
monary artery, conduit.
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Truncus arteriosus repair at the red cross war memorial
hospital, cape town, south africa: A 20-year review of
surgical practice and outcomes

Allen Moodley', Heidi Meyer?, Paul Human', Liesl Joanna Ziihlke’,
Liesl Joanna Ziihlke*, Andre’ Brooks!

"Department of Cardiothoracic Surgery, University of Cape Town, South
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Background and Aim: A description of the post-operative outcomes
following Truncus Arteriosus (TA) repair over 20 years before and
following the transition to non-conduit repair. Primary outcomes
were 30-day and overall, in-hospital mortality in paediatric
patients who underwent TA repair at Red Cross War Memorial
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Children’s Hospital (RCWMCH). Secondary outcomes encom-
passed (a) Incidence of postoperative complications and (b)
medium-term outcomes, including reinterventions, late deaths,
and loss to follow-up.
Method: A single-centre retrospective study of all consecutive
patients who undertook the repair of TA from January 1999 to
December 2018 at RCWMH. Patients with an interrupted aortic
arch or previous pulmonary artery banding were excluded.
Results: Fifty-four patients had TA repair during the study period.
Thirty-four (63.0%) patients had a conduit repair, and 20 (37.0%)
patients had a non-conduit repair. There were 2 intraoperative
deaths. Thirty-day in-hospital mortality was 22.2%. Overall, in-
hospital mortality was 29.6%.
Twenty-nine (55.8%) of fifty-two patients suffered a postoperative
complication. No major disparity in the number of postoperative
complications amongst the cases who underwent a conduit versus a
non-conduit repair (p =0.675). The most common overall com-
plications were cardiovascular and infective. Overall, 10/54
(18.5%) developed low cardiac out syndrome (LCOS) in the post-
operative period. LCOS was similar between the conduit group
(6/34, 17.6%) and the non-conduit group (4/20, 20%).
Thirteen of fifty-two (24.1%) patients had an infective complica-
tion. The number of infective complications was similar between
the two groups (p = 1.0). Of the eighteen patients with pre-oper-
ative moderate truncal valve regurgitation, nine (50%) patients had
residual moderate postoperative truncal valve regurgitation.
A total of 38 patients were followed up post-hospital discharge
with 11 patients (28.9%) lost to follow-up and 8 (21.1%) late mor-
talities observed.
The actuarial survival for the conduit group was 77.5%, 53.4% and
44.5% at 6, 12 and 27 months respectively and the non-conduit
group was 58.6% at 6 months. The overall freedom from re-oper-
ation between the conduit group and the non-conduit group was
66.2% vs 86.5%, 66.2% vs 76.9% and 29.8% vs 64.1% at 1, 2 and 8
years respectively.
Conclusions: There was no difference in postoperative mortality
between the conduit and non-conduit repair. R eintervention rates
were lower in the non-conduit group.

Keywords: Truncus Arteriosus Surgery, Aortopulmonary
Septal Defect, Persistent Truncus Arteriosus, Cardiac Septal
Detects, Congenital Heart Defect
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Arterial switch for transposition of the great arteries with
intact ventricular septum: findings from linked national
datasets on 17 years of practice
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Background and Aim: Long term mortality and reintervention after
surgery to correct transposition of the great arteries with intact sep-
tum (TGA-IVS) are favourable according to single centre studies.
Less is known about hospital resource utilization and the impact of
treatment choices and timing on these outcomes. We aim at
describing survival, reintervention and hospital resource utilization
in the years after arterial switch operation (ASO); exploring pre-
dictors for late mortality and reintervention; investigating the
impact of balloon atrial septostomy (BAS) as procedure preceding
ASO, as opposed to ASO only.

Method: Clinical follow-up data and life status for all patients
undergoing ASO between April 2000 and March 2017 in
England and Wales were collected from five linked national (regis-
try and administrative) datasets and explored using multivariable
regressions (Cox, cause-specific hazards) and matching.

Results: A total of 1772 patients (12 centres) were included, with
median ASO age of 9.5 days (IQR 6.5, 14.5) which slightly
decreased over time. Mortality and cardiac reintervention at 30
days after ASO were 1.7% and 2.0% respectively, and at 10 years
after ASO were 3.2% (95% CI 2.5%, 4.2%) and 10.7% (9.1%,
12.2%). Patients stayed a median of 7 days IQR 5, 11) in intensive
care during ASO spell: all of them received invasive ventilation and
inotrope support, while 3.5% required ECMO and 14.0% renal
support. Median time spent in hospital during the ASO spell
was 19 days (IQR 14, 24), and over the following year 7 days

Mid and late outcomes after ASO in simple TGA-IVS

(IQR 4, 11), decreasing to 1 outpatient day/year beyond the
5th year. ASO age and BAS use were not associated with late mor-
tality and reintervention, but cardiac or congenital comorbidities,
low weight, and need for more intensive care at ASO were.
Matching for patient characteristics, BAS followed by ASO and
ASO as first procedure, performed within the first 3 weeks of life,
had comparable early and late outcomes, including hospital
resource utilization.
Conclusions: Mortality and hospital resource utilization are low,
while the risk of reintervention remains elevated. The current
approach of early ASO and individualised use of BAS allows for
flexibility in treatment timing and choices, and a focus on reducing
mortality for subgroups at clinical risk.

Keywords: transposition of the great arteries, arterial switch,
balloon atrial septostomy, multicentre study, reintervention, hos-
pital resource utilization
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Two year clinical, functional and histological outcome of a
tissue engineered valvular pulmonary conduit evaluated in
a chronic growing animal model
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Fleischmann®, Miriam Weisskopf*, Thomas Frauenfelder’, Hitendu
Dave®, Frithjof Lemme®, Michael Hiibler®, Martin Schweiger®
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Switzerland; *Institute for Veterinary Pathology Vetsuisse Faculty,
University of Zurich, Switzerland; *Center for Surgical Research and
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3Institute of Diagnostic and Interventional Radiology, University Hospital
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Hospital, University of Zurich, Switzerland

Background and Aim: Previously, we established a chronic growing
lamb model to test a self-constructed valvular pulmonary conduit,
using a biologic (porcine) decellularized small intestinal submu-
cosal extracellular matrix scaffold.

Method: The tissue engineered valved pulmonary conduit was
implanted in orthotopic position in 19 lambs. Here, the two-year
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Panel A: Probability of death (Kaplan-Meier) over 21 years. Panel B: Probability of cardiac reintervention conditional on survival
(Conditional Probability Function) over 16 years. Panel C: Probability of cardiac reintervention conditional on survival (Conditional
Probability Function) by reintervention type (surgical or transcatheter). Survival median (IQR; max) follow-up is 12.4 (8.6,16.7;21.8) years;
reintervention follow-up is 5.4 (4.4,12.8;16.9) years. All inserts are enlarged for the 1st year of follow-up. ASO, arterial switch operation;
TGA-IVS, transposition of the great arteries with intact septum.
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follow-up results of surviving animals are reported: Clinical out-
come, laboratory markers, in-vivo conduit functionality assessed
by transoesophageal echocardiography (TEE) and CT-scan, and
post-mortem histopathological analysis. Each pulmonary valve
leaflet along with the conduit wall was histologically assessed by
using the following stains: hematoxylin-eosin, Elastic van
Gieson, CD31, a-smooth muscle actin, Alcian blue, Von Kossa,
and Masson’s trichrome. Data are presented as number (%) or
median (range).
Results: Seven (36.8%) lambs died within the first two days after
surgery due to technical reasons (learning curve). During short-
term follow-up three lambs died unexpectedly. Follow-up was
available in nine sheep undergoing planned euthanasia at 9, 12,
18 and 24 months. Clinically, up to 24 months follow-up body
weight increased from 33 (27-38) kg to 59 (44-72) kg, (p
=0.002). No clinical or laboratory signs of haemolysis were
present. The TEE examination of the valved conduit at last follow
up showed peak and mean systolic Doppler pressure gradients of
18.8 (7-21) and 7.8 (3—13) mmHg, respectively. Valvular regur-
gitation was trivial (n = 4), mild (n = 3), moderate (n = 1) or severe
(n=1). Premortem CT scan revealed no conduit or leaflet calci-
fication. Histopathological examination was performed in all sheep
euthanised from 12 months onwards. Within each animal variabil-
ity existed between the leaflets. Overall, alow (<25%) to moderate
(25%~75%) stromal re-population was found with a low rate of
endothelialisation but a relatively high rate of chondroid and
osseous metaplasia and an ongoing mild-to-moderate inflamma-
tory process. The conduit wall generally showed a much greater
degree of incorporation into the native vessel and fewer detrimen-
tal reactive changes (metaplasia and inflammation).
Conclusions: While functional aspects of tissue engineered valvular
pulmonary conduits seem satisfactory up to 24 months follow-up,
histologic findings show strong disadvantages regarding the con-
cept of cell repopulation and regeneration of the valve leaflets,
which consecutively limits its clinical use.

Keywords: Valve, animal, tissue engineering, outcome
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Delayed sternal closure following complex cardiac surgery
in neonates
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Background and Aim: Delayed sternal closure (DSC) is a well-
known strategy for management of neonates following complex
cardiac procedures requiring prolonged cardiopulmonary bypass
(CPB) times and/or deep hypothermic circulatory arrest, which
predispose to myocardial oedema, low cardiac output and haemo-
dynamic instability. The purpose of this study is to evaluate clinical
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outcomes and morbidity associated with DSC in this group of
patients.
Method: Retrospective review of neonates who underwent DSC
after complex congenital cardiac surgery in a single centre from
2015 to 2021. Out of 357 neonates who had cardiac surgery via
median sternotomy, we identified 187 cases who had DSC.
Results: Mean age and weight were 12.8 + 6.8 days and 3.3 + 0.5
Kg, respectively. Mean RACHS-1 Score was 4 + 1. Arterial
Switch operation for either simple or complex TGA, hypoplastic
aortic arch repair associated or not with VSD and Norwood
Operation were the most frequent performed procedures. Mean
aortic cross clamp time and CPB time were 102.8 + 52.5 and
183 £ 81 minutes. Mean days of opened chest were 3.8 £ 5.8 days.
Mean ICU and hospital stay were 12.8 £ 16.6 and 25.9 + 36.9 days.
Intra-operative ECMO was required in 6 cases (3.2%), while 21
patients (11.2%) needed post-operative ECMO for ECPR. 30-
day hospital mortality was 4.8% (N =09). 8 out of 27 patients
(29.6%) who required ECMO died. Only 2 patients (1.07%)
needed sternal wound debridement for deep wound infection,
while 19 patients (10.2%) had superficial wound infection that
was managed conservatively. Univariate analysis showed that
DSC days (p 0.011), ECMO (p 0.0001), aortic cross clamp time
(p 0.007) and CPB time (p 0.006) associated with 30-day mortal-
ity, while in multivariate analysis, only ECMO was significant (p
0.002) for mortality. However, only RACHS-1 score was an inde-
pendent risk factor for sternal wound infection in both univariate
(p 0.019) and multivariate analysis (p 0.052).
Conclusions: Delayed sternal closure (DSC) is a safe and effective
therapeutic option following complex cardiac surgery in neonates.
DSC might also speed up establishing ECMO during ECPR
which nonetheless remains a risk factor for mortality. Moreover,
higher RACHS-1 score is associated with sternal wound infection.
Keywords: Delayed sternal closure, Neonates, ECMO,
Congenital Cardiac Surgery
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Management of congenitally corrected transposition of the
great arteries: A 25-year single center experience.
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Background and Aim: To assess outcomes of individualized manage-
ment strategies for congenitally corrected transposition of the great
arteries (ccTGA) based on a 25-year single-center experience.
Method: From 1998 to 2022, 43 patients underwent different treat-
ment strategies: Senning/Mustard with arterial switch (ASO)
(group A, 18), Senning/Mustard with Rastelli (group B, 13)
[ 24 had bidirectional cavopulmonary anastomosis with hemi-
Mustard], pulmonary artery banding (PAB) (group C, 5), no
intervention (group D, 7). Patient records, operative reports and
follow-up echocardiography images were reviewed.

Results: Median age at corrective surgery was 2.5 (IQR 1.5-3.5),
3.3 IQR 1.4-5.7) and 3.2 (IQR 0.7-9.3) years (groups A, B, C).
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In group A and B, 17 and 10 patients had previous surgical inter-
ventions, respectively. In-hospital mortality occurred in 4 patients
(group A: 3; group B: 1); late death in 2 (group B, one non-cardiac
related death, sepsis) (Figure). Two patients were lost-to-follow-up.
Median follow-up of hospital survivors was 8.4 (IQR 3.0-11.7),
13.8 (IQR 1.1-15.6), 14.3 (IQR 2.3-15.0) and 14.1 (IQR 7.1-
25.7) years (group A, B, C, D). Eight patients were reoperated:
RV-PA conduit replacement (2), aortic valve replacement (1),
valve sparing root replacement (1), baffle obstruction (3) and
residual VSD closure (1) (Figure). Three patients needed percuta-
neous interventions for pulmonary artery stenosis. Four patients
received PAB as destination therapy, one patient is waiting for
hemi-Mustard-Glenn-ASO. A ‘no intervention' strategy was fol-
lowed in 2 patients with VSD and pulmonary stenosis and in 6 with-
out associated lesions. The ejection fraction of the systemic (LV)
ventricle in group A, B ismedian 48.0 (IQR 43.3-54.5) %, the ejec-
tion fraction of the systemic (RV) ventricle in group C, D is median
51.0 IQR 44.0-52.0) %. Tricuspid valve regurgitation improved in
all except one of 9 patients with (moderate or more) tricuspid valve
regurgitation in group A, B, C. All patients are in NYHA class I,
except one patient (group A) who is in NYHA class III.
Conclusions: Individualized treatment is important. No surgery for
isolated ccTGA seems reasonable. In patients with late diagnosis
palliative PAB can replace anatomical repair while preserving sys-
temic RV function and preventing important tricuspid insuffi-
ciency. After early learning curve anatomical repair of ccTGA
results in durable good outcomes.

Keywords: ccTGA, surgical management, banding, anatomi-
cal repair
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Transcatheter interventions in children with functionally
univentricular heart disease: A 21 year single centre
experience
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Background and Aim: Functionally Univentricular Heart disease
(FUVH) comprises markedly heterogeneous anatomical substrates
with additional myocardial, vascular, conduction and lymphatic
abnormalities. We characterise the common transcatheter interven-
tions required during staged palliation for preparation and mainte-
nance of an adequately functioning Fontan circulation.

Method: A retrospective analysis of all patients with FUVH treated
at Birmingham Children’s Hospital between 01/01/2000 and 31/
12/2021. Details of catheter interventions and outcome were
recorded and analysed.

Results: 982 patients were included, of whom 526 (53.6%) had
HLHS. 1, 355 interventions were carried out in 577 patients
(58.8% of patients). The most common interventions were pulmo-
nary angioplasty (289, 21.3%), collateral occlusion (229, 16.9%),
Fontan fenestration optimisation (211, 15.6%), and shunt stenting/
balloon dilation (204, 15.1%). The most common interventions at
each stage were atrial septostomy (76.5%) before stage I palliation
(the majority in non HLHS patients), shunt stenting / balloon dila-
tion (32.9%) between I and II, collateral occlusion (42.0%) between
IT and III, and modulating Fontan fenestration size (57.3%) post IIL.
There were four transcatheter Fontan takedowns.

Patients with HLHS were more likely to receive transcatheter inter-
vention between stage I and IT of palliation (p<0.001) and early (<30
days) after stage III palliation (p = 0.025), but less likely before stage I
(p<0.001). Rusk factors for late (>30 days) post stage III transcatheter
intervention included HLHS (p =0.028) and early post stage III
transcatheter intervention (p<0.001). Transcatheter intervention
before stage IIT palliation was not associated with late post stage III
transcatheter intervention (p = 0.200), nor freedom from death or
cardiac transplant after stage III palliation (p = 0.490). Freedom from
transcatheter reintervention late after stage III palliation at 16 years of
age was 47.2%.

Safety was excellent, with 5 deaths on table after failed bail out surgery
(0.4%), 14 urgent transfers to surgery (1.0%), and 20 unplanned
admissions to PICU (1.5%). Of the 1, 327 interventions with suffi-
clentdata, 1,234 (93.0%) ofattempted interventions were a technical
success.

Atrial Septostomy g

Coarctoplasty

Collateral Occlusion

Fontan Fenestration Optimisation

Miscellaneous

Native Outflow Tract Procedure

Pulmonary Arterioplasty

Number Of Interventions (Relative Density)

m

Pulmonary Venoplasty

Shunt Stenting/Balloon Dilation

Age (Years)

Figure 1 A violin plot showing the relative density of common
transcatheter interventions at given ages.
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Conclusions: In a contemporary cohort of FUVH patients, catheter
interventions provide a safe and effective treatment option for vari-
ous anatomical, physiological, conduction and lymphatic compli-
cations throughout childhood. A highly specialised catheter
interventional service is integral to the overall success of a
FUVH management programme.

Keywords: Fontan, Interventional Cardiology
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Right ventricular remodelling after covered stent
correction of sinus venosus asds
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Background and Aim: Transcatheter correction of sinus venosus
ASDs using 10 zig covered Cheatham-Platinum stents has been
undertaken in our unit since 2016. Whilst there is increasing expe-
rience with this approach in other units, medium-term results are
sparse. We now report on follow up and the effect on right ven-
tricular remodelling.
Method: Ongoing prospective clinical review and acquisition of
MRI data at least one year after the procedure.
Results: Stent implantation was performed successfully in 46/47
patients. In one patient, the stent embolised and was retrieved
at the time of surgical repair. MRI scans were available in 28
patients following the procedure (unavailable in claustrophobic
patients, those living abroad, and those awaiting 1 year scans).
On average, the QP:QS decreased from 2.57 to 1.18, the
RVEDVi from 154 to 95 ml/m? and the RV/LV ratio from
2.67 to 1.37. In 3 patients, the QP:QS was > 1.5:1. Of these,
two patients had an anomalous pulmonary vein draining high into
the SVC that had intentionally been left draining into the SVC.
The third patient had a residual QP:QS of 1.7:1 and only a modest
decrease in the RV volume (RV/LV 2.18); an additional stent was
placed at a second procedure and abolished the shunt. No patients
developed pulmonary vein obstruction or sinus node dysfunction.
In 2 patients with a pre-existing need for pacing, the pacemaker
leads were passed through the covered stent.
Conclusions: Transcatheter correction of sinus venosus ASDs is
achievable with low morbidity. The reduction in shunt is accom-
panied by remodelling of the RV without evidence of sinus node
dysfunction or pulmonary vein obstruction. Whilst further expe-
rience is required, this approach may become the standard of care
in carefully selected patients.

Keywords: congenital heart disease, sinus venosus atrial septal
defect, stent
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Device closure of ventricular septal defect using
multifunctional vsd occluder- medium-term results with
special reference to complications

Masood Sadiq, Ahmad Usaid Qureshi, Uzma Kazmi, Najam Hyder
The Children’s Hospital, University of Child Health Sciences, Lahore,
Pakistan

Background and Aim: Device closure of ventricular septal defect is a
complex procedure with potential complications like complete heart
block and aortic regurgitation. LifeTechTM multifunctional
(KONAR-MFTM) VSD Occluder (MFO) is a promising new
device with good safety in short term.
Aim: To assess the safety, efficacy and medium term outcome of ven-
tricular septal defect closure, using MFO.
Method: 74 patients with haemodynamically significant, restrictive
ventricular septal defect underwent closure with KONAR-MFTM
device from April 2019 to March 2022. Clinical, echocardiographic
and angiographic data were collected and reviewed. Patients were fol-
lowed up at 1, 3, 6, 12, 24 and 36 months.
Results: RESULTS: The median age was 7(1.7-36) years and median
weight was 18(11-79) kg. Of 74 patients, 20(27%) had a high mus-
cular and 54(73%) a perimembranous defect, of which 7 had mild
prolapse of right coronary cusp. The left ventricular end median ven-
tricular septal defect size was 8.6(3.9-14.4) mm. Retrograde
approach was adopted in 66(89.1%) patients. Fourteen patients
(18.9%) had a small residual leak and there was a slight increase in
aortic regurgitation in two patients. Two devices embolized to pul-
monary artery, which were retrieved, and defect closed with a larger
device. At a median follow up of 30(5-41) months the residual leak
persisted in 2(2.7%) patients. Mild aortic regurgitation in 2 patients
remained unchanged. There were no major complications.
Conclusions: Device closure of ventricular septal defect using
KONAR-MFTM device is safe and effective in medium-term fol-
low-up. Small delivery system allows majority of defects to be
closed retrograde with a very low complications rate.
Keywords: Ventricular septal defect, Congenital heart disease,
interventions, follow-up
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Prediction model to estimate the predicted probability of
LPA stenting after bdcpc in in single ventricle patients: our
first experience
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Background and Aim: A comparison of single ventricle (SV) patients
with and without PA-stent implantation post-BDCPC regarding
associated risk-factors was performed to create a prediction model
to estimate the predicted probability of LPA-stent implantation
post-BDCPC. We aim to test the efficacy of this model for SV
patients pre-BDCPC at our institution.

Method: The comparison was a single centre, retrospective, longi-
tudinal study (2004-2021) on 144 SV patients. Baseline character-
istics, clinical-, surgical-course from birth to TCPC, angiographic
PA and (neo-)ascending dimensions at the cardiac catheter pre-
BDCPC were assessed. The prediction model was built on the
results of a logistic regression (p<0.001) performed to ascertain
the factors related to the likelihood of LPA-stent implantation
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post-BDCPC. Once the model was defined, we tested its prospec-
tive sensitivity/specificity on a follow-up group of 13 patients that
received a BDCPC (2021-2022).
Results: A total of 44/144 (30%) patients received a LPA-stent at
median (IQR) 12 (1-136) days post-BDCPC. The logistic regression
identified thatsmaller diameter of LPA (mm/m?2) and larger diameter
of the (neo-)ascending aorta pre-BDCPC were associated with an
increased likelihood of LPA-stent implantation post-BDCPC.
Based on these results, we built a prediction model to estimate the
predicted probability of LPA-stent implantation post-BDCPC.
The equation of the model is: predicted logit = -3.010911 +
(-0.130738*(LPA in mm/m?2)) + (0.053830*((neo-)ascending
aorta in mm) // predicted probability = (e”predicted logit) /
(1 + epredicted logit). We tested the specificity/sensibility of
the model on a ROC-curve (AUC=0.78) and defined the
threshold with the highest specificity/sensibility. This threshold
correctly classified 29/44 (65%) of the patients with LPA-stent
(true positives) and incorrectly included 12/100 (12%) of the
patients without LPA-stent (false positive).
A test phase of the model on the following 13 patients correctly clas-
sified 5/5 (100%) of the patients with LPA-stent and incorrectly
included 0/8 (0%) without LPA-stent post-BDCPC (Figure 1).
Conclusions: Our results suggest that a correct pre-BDCPC risk-
stratification for LPA-stent implantation is theoretically feasible
with this prediction model at our institution. For patients at risk
an exit-angiography / hybrid-procedure on the LPA should be
discussed. A surgical relieve at BDCPC of the compression of
the (new-)ascending aorta on the LPA could also be considered.
Keywords: LPA-Stent, single ventricle patients, pulmonary
arteries
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Figure 1 The threshold with the highest sensitivity and specific-
ity was 0.45. Jittered scatter plot showing how this threshold cor-
rectly classified 100% of the follow-up patients with a PA-stent
(true positives) and incorrectly included 0% of the follow-up
patients without a PA-stent (false positive).
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Background and Aim: The GOREe CARDIOFORM ASD
Occluder (W. L. GORE & Associates, Flagstaft, AZ) was approved
in the US on May 28, 2019 for closure of ostium secundum atrial
septal defects (ASD). Here we report the mid-term results of the
combined Training, Pivotal, and Continued Access cohorts of the
GORE ASSURED clinical trial.
Method: This was a prospective, multicenter, single-arm clinical
trial comparing the GORE® CARDIOFORM ASD Occluder
with existing benchmark data from other U.S. FDA approved
devices. This clinical investigation was designed to enroll up to
704 subjects (including 2 training cases per site) from a maximum
of 22 clinical investigational sites in the U.S. Enrollment occurred
sequentially in two phases — Pivotal (125 pivotal subjects, in addi-
tion to 2 training cases per site) and Continued Access (up to 535
subjects).
Results: A total of 613 patients with a mean age of 19.0 years (range
1 to 84 years) with a mean weight of 44.7 + 29.7 kg underwent
attempted ostium secundum ASD closure. The mean stop flow
ASD diameter was 17.7 £ 5.3 mm. The primary endpoint of 6-
month clinical closure success was met in 100% of patients (516
patients with complete data). The primary endpoint of 6-month
composite clinical success (577 patients with complete data) was
met in 87.2% of patients (technical failure in 8.1%, 30-day serious
adverse events in 4.3% of patients, and device events in 2.9% of
patients). Clinically significant new arrhythmias were observed
in 25/613 (4.1%) of patients at 6 months. WFF was noted in
152/468 (32.5%) of patients completing a 6-month fluoroscopy,
(19.8%, 18.9%, 28.6%, 74.2% and 63.2% of patients with 27
mm, 32 mm, 37 mm, 44 mm and 48 mm devices, respectively).
No clinical sequelae were observed in any patient with WFF.
Device-related serious adverse events were similar in patients with
and without WFF [1/152 (0.7%) versus 7/316 (2.2%).
Conclusions: In this largest congenital ASD device trial to date, the
GORE ASSURED Clinical Trial study results met the primary
endpoints. Due to its unique features, size range and safety profile,
the GORE® CARDIOFORM ASD Occluder expands the
options for transcatheter ostium secundum ASD closure.
Keywords: ASD, device
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Background and Aim: Transcatheter patent ductus arteriosus (PDA) clo-
sure is increasingly used in smaller patients. Percutaneous approach has
proved to be safe and efficient in <2 kg preterm infants. However, data
are limited and major safety concerns remain when applied to the 2 to 6
kgbody weight range. We aim to assess efficacy and safety of transcath-
eter PDA occlusion in low-body-weight infants.
Method: Patients weighing 2 to 6 kg in whom transcatheter closure
of an isolated PDA was attempted in 19 tertiary pediatric cardiol-
ogy units (9 countries, 2000 to 2022) were retrospectively analyzed
to review the outcome.
Results: A total of 658 infants (m/f'sex ratio: 0.50; 46% ex-preterm)
underwent attempted transcatheter PDA closure at a median age of
5.3 month (IQR 3.2;6.5) and a median weight of 4675 gr (min
2000; max 6000). Patients were all symptomatic (respiratory sup-
port: 36%, hospitalization for heart failure: 66.5%, nutrition care:
49.4%) with a hemodynamically significant ductus. PDA was large
(minimal ductal diameter: 4.1£1.7 mm) and mainly conical
(Krichenko type A: 50%) or tubular (Krichenko type C: 28%).
Procedure was performed under both fluoroscopy (fluoro time:
8.748.1 min) and transthoracic echocardiography guidance in all
patients, mainly under general anesthesia (87%) with both arterial
and venous femoral access (90%). Successful device implantation
and complete PDA occlusion was achieved in 607 (92%) patients
using various devices in 93.3% (Amplatzer Duct Occluder: 76%,
Amplatzer Vascular Plug: 7.6%, Occlutech Duct Occluder:
2.9%) and coils in 6.5%. Major complications occurred in 4.6%
cases, including device embolization requiring surgery in 21
(3.4%). In one patient device embolized to the descending aorta
1 hour after successful device delivery, leading to death (mortality:
0.1%). The incidence of device-related obstruction of the aorta,
left pulmonary artery were low (1.1% and 2.4%, respectively) as
was access-related peripheral vascular injury (1.3%).
Conclusions: Although challenging, transcatheter PDA closure can
be safely achieved in 2 to 6 kg infants with both good success rate
and reasonable complication rate. These are preliminary results
from a wider international study that will allow better delineation
of risk stratification in this challenging body weight group.
Keywords: patent ductus arteriosus, percutaneous, transcath-
eter closure, adverse event
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Early and mid-term results of transcatheter pda closure in
extremely-low-birth-weight patient: A nationwide
prospective series.
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Background and Aim: Transcatheter persistent ductus arteriosus
(PDA) in extremely-low-birth-weight infants has proved to be
feasible and safe but midterm outcomes data are scarce. We report
herein results from the French nationwide Premiclose registry.
Method: All infants who attempted device PDA closure at a pro-
cedural weight <2 kg were prospectively included from 7 tertiary
institutions between October 2017 and June 2022. Demographic
and procedural data were reviewed as well as respiratory and car-
diac follow-up.

Results: 274 patients (mean birth weight: 812 +/-213 grams, mean
gestational age: 25.8 +/- 1.9 weeks) were included. Mean procedural
age and weight were 31 +/-12 days and 1250 +/-330 grams
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respectively. Patients were all symptomatic with a hemodynamically
significant PDA. Procedure was performed under both fluoroscopy
(fluoro time: 4.5 +/-4 min) and transthoracic echocardiography
guidance in all patients; 240 (87.6%) procedures were contrast free.
Devices implanted were Picolo occluder in all cases except 2 who
received Amplatzer Vascular Plug. Successful PDA closure was
achieved in 97%. Complications occurred in 10 patients, with major
adverse events in 3 (1.1%) consisting in device embolization in 2 and
tamponade in 1. There was no procedural death. Postligation cardiac
syndrome was noted in 4% and escalation of respiratory support in
20% of the cases. During follow-up, 8 late complications were
reported with 3 patients requiring surgical repair of aortic coarctation.
Over time, significantly smaller patients were treated with signifi-
cantly lower complications. Neurologic assessment is ongoing and
will be presented.

Conclusions: Our large series confirms favorable results of transcath-
eter PDA closure in extremely-low-birth-weight infants, along
with demonstrating learning curve, high procedural success, low
procedural complications and low rate of post ligation cardiac syn-
drome but escalation in respiratory support. Late cardiac compli-
cations were few but long term follow-up remains mandatory.

Keywords: Preterm, transcatheter closure, PDA
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Transcatheter pda closure in preterm infants weighing less
than 1.5kg
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Background and Aim: Transcatheter PDA closure (TCPC) in pre-
term infants has emerged as an alternative to surgical ligation.
The objectives to this study were to describe our experience of
TCPC in preterm infants under 1.5kg at our centre.
Method: A retrospective review of premature infants weighing
under 1.5kg undergoing TCPC between 2019 and 2021 at The
Hospital for Sick Children was performed.
Results: The cohort consisted of 42 neonates born at a gestational age
between 22 and 26 weeks. The mean age and weight at the time of
the procedure was 29.9 + 1.6 days (range 26 to 34 days) and 1080 +
184 g (769g to 1486g). Eighteen babies were less than 1000g. Venous
only access was used in all 42 patients. The Amplatzer Piccolo
Occluder Device (Abbott) was used in 93% of the babies (n = 39).
Procedural success wasachieved in 98% (n = 41). There were 2 major
adverse events due to device positioning; left pulmonary artery and
descending aorta obstruction, requiring eventual surgical interven-
tion in each. Two babies developed severe tricuspid regurgitation
which improved to mild at latest follow up. There were no reports
of infective endocarditis or procedure related deaths. Moderate to
severe LV dysfunction developed in 8 patients (19%) within 24 hours
of the procedure, requiring milrinone initiation in 6. The LV func-
tion recovered in all within 1 week. An occlusive venous thrombosis
was identified in 7% of patients (n = 3). Follow up was complete to
269 + 164 days. Onlong term follow up, three patients had mild flow
acceleration in the LPA (maximum velocity less than 2.5m/s) and no
patient developed arch obstruction. There was one late death attrib-
uted to complications of prematurity.
Conclusions: TCPC is a safe alternative to surgical PDA ligation in
preterm infants <1500g. Acute LV dysfunction is common but
resolves. Late LPA or arch obstruction was not seen in our cohort.
Keywords: transcatheter, PDA, preterm
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Remote ischaemic preconditioning in paediatric cancer
patients receiving anthracycline therapy: A double-blinded
randomized trial

YF Cheung’, Vivian WY Li', Edwina K F So', Frankie WTChengZ,
Jeffery P W Yau?, SY Chiu?, Wilfred H S Wong', Daniel K L Cheuk?
"Department of Paediatrics & Adolescent Medicine, The University of
Hong Kong, Hong Kong; *Department of Paediatrics & Adolescent
Medicine, Hong Kong Children’s Hospital, Hong Kong

Background and Aim: Anthracycline cardiotoxicity is a concern in
survivors of childhood cancers. Recent evidence suggests that
remote ischaemic preconditioning (RIPC) may offer non-phar-
macological myocardial protection.
Method: W e performed a double-blind randomized controlled trial to
determine the impact of remote ischaemic preconditioning (RIPC)
on myocardial injury in paediatric cancer patients receiving anthra-
cycline-based chemotherapy. Eligible patients were randomized to
receive RIPC (three cycles of five-minute inflation of a blood pres-
sure cuff placed over one limb to 15 mmHg above systolic pressure)
or sham intervention. The intervention was applied within 60
minutes before initiation of the first dose and up to four cycles of
anthracycline therapy. Primary outcome was plasma high sensitivity
troponin T level. Secondary outcome measures included echocar-
diographic indices of left ventricular (LV) systolic and diastolic func-
tion and occurrence of cardiovascular events.
Results: A total of 68 children aged 10.943.9 years were randomized
to receive RIPC (n = 34) or sham (n = 34) intervention. There were
no significant differences in baseline demographic parameters and
laboratory results. Plasma levels of hs-cTnT showed progressive
increase across time points in both the RIPC (p<0.001) and the sham
group (p<0.001). However, at each of the time points, there were no
significant differences between the two group (all p>0.05). Left ven-
tricular tissue Doppler and strain parameters were also similar
between the two groups at different time points. None of the patients
developed heart failure or cardiac arrhythmias.
Condlusions: RIPC did not exhibit cardioprotective effects in child-
hood cancer patients receiving anthracycline-based chemotherapy.
Keywords: remote ischaemic preconditioning, paediatric
cancer anthracycline
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The utility of speckle tracking imaging to predict short and
mid-term outcomes after reverse potts shunt in patients
with idiopathic pah

Shatabdi Giri!, Prashant Bobhate', Santosh Wadile?

Children Heart Centre, Kokilaben Dhirubhai Ambani Hospital and
Medical Research Institute, Mumbai, India; 2Sri Sathya Sai Sanjeevani
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Background and Aim: Potts shunt has been suggested as effective pal-
liative therapy and a bridge to heart-lung transplant for patients
with Idiopathic pulmonary artery hypertension (PAH) not associ-
ated with congenital heart disease. However, not all patients may
benefit from this high-risk procedure

Method: This is a prospective single-center study performed to
correlate right ventricular functional parameters derived from
ECHO with invasive hemodynamic and laboratory parameters
and analyze the factors associated with poor prognosis after the
Potts shunt.

Results: Our study included 19 patients (14 females and 5 males) with
PAH and no intra- or extra-cardiac shunt undergoing Potts shunt (16
surgical Potts shunt and 3 PDA Stent) at a single tertiary care center.
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The Median follow-up was 38 (range 5-53 months). Rightatrial (R A)
strain correlated negatively with mean RA pressure (I2= -0.78, p
value = 0.001) and NT pro-BNP (12 = -0.62, p value = 0.01) while
right ventricular global longitudinal strain (RVGLS) correlated with
cardiac index (12 = -0.52, p value = 0.03), Pulmonary vascular resis-
tance index (PVR1i) (2= 0.6, p value = 0.01), and NT Pro-BNP
(12 = 0.65, p value = 0.003). RV free wall strain (RVFWS) correlated
with cardiac index (12 = - 0.53, p value = 0.03), PVRi (2= 0.6, p
value = 0.01) and NT pro-BNP (12 = 0.57, p value = 0.01). Eight
patients died and eleven patients showed sustained clinical and echo-
cardiographic improvement. The patients showing benefit after Potts
shunt had significantly lower preoperative RV GLS (-11.35% versus -
2.85%, p value:0.002) and pooled RV FWS (-14.8% versus -2.2, p
value:0.004) and significantly higher right ventricular fractional area
change (FAC) (30.45% versus 7.39%, p value:0.001) than the patients
who did not benefit from the procedure.
Conclusions: Functional ECHO parameters and speckle tracking
imaging correlates well with invasive hemodynamic and labora-
tory parameters and can be helpful in predicting short and midterm
outcomes after Potts shunt in patients with Idiopathic pulmonary
hypertension.

Keywords: Pulmonary hypertension, Potts shunt, Right ven-
tricular function, Global longitudinal strain, Speckle tracking
Echocardiography

Comparison of both the groups based on various demographic,
ECHO and Cardiac Cathparameters

Demographic Group 1 Group 2 p value
Parameters
Age (yrs) 9.5 (4.25, 16.5) 13.5 (1.35, 26)
Weight (kg) 23.85 (12.87, 55.13) | 32.15(9.7,50.28) | 0.947
Height (cm) 124.4+30.98 124.17+40.06 0.990
BSA (m2) 0.93+0.45 1.0240.51 0.729
NT pro-BNP (pg/ml) 3264 (1987, 5432) 7791 (2328, 9867) | 0.238
ECHO parameters
RVGLS (%) -11.35 (-13.5,-10.8) | -2.85 (-3.2,-2.15) | 0.002*
RVFWS (%) -14.8 (-16.6, -11.0) -2.185(-5.93, -1.09) | 0.004*
RA strain (%) 23 (18.55, 30.65) 11.1(3.98,13.53) 0.001*
FAC (%) 30.45 (22.55, 36.7) 7.39 (2.1, 14.14) 0.001*
RI 1.485 (1.39, 1.54) 1.68 (1.46, 1.85) 0.043*
TAPSE 13.4(10,17.7) 11.5(8,13.7) 0.25
Cath parameters
mPAP (mmHg) 74.27+16.9 79.29+14.68 0.515
mABP (mmHg) 71.73+9.49 70+12 0.767
Mean RA pressure 1043.5 13.6+3 0.04*
(mmHg)
PVRI (Woodu.m2) 20.71+5.97 27.43+9.89 0.089
Cl(L/m2) 3.3+0.99 2.61+1.08 0.03*
SVRI (Woodu.m2) 20.43+5.4 26.87+10.55 0.105
Rp/Rs 1.04+0.21 1.04+0.09 0.955
Follow up duration 43.5(30.2, 53.2) 6.33(5.12,) 0.038
(months)
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Rejection surveillance with cell-free dna using droplet
digital pcr: A swedish national study
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Background and Aim: Heart transplantation (HTx) comes with a
higher risk for rejection compared with other solid organs.
Graft surveillance largely depends on scheduled endomyocardial
biopsies (EMB) as the gold standard due to the lack of reliable
biomarkers. Donor-derived cell-free DNA (dd-cfDNA) has
gained attention as a potential marker to assess organ function
after HTx.
Method: In a collaboration between the two pediatric heart cen-
ters performing heart transplantations in Sweden, a prospective
cohort study was conducted 2016-2021. Patients were followed
with parallel measurements of dd-cfDNA and EMB during one
year after HTx. Single-nucleotide polymorphisms (SNP)
were chosen to distinguish between recipient and donor.
After a targeted preamplification-step, droplet digital PCR
was conducted.
Results: A total of 29 consecutive patients were included, 193 sam-
ples from 24 patients have so far been analyzed. Donor fraction
(DF) levels showed a median of 0.13 %, with a highly significant
increase on samples during the first 14 days after HTx compared to
later. When comparing different grades of rejection, there were
highly significant differences between ISHLT-OR, 1R and 2R.
Conclusions: We constructed a technically robust method to mea-
sure cell-free DNA after HTx. Results for total levels of DF are
well in concordance with the available literature in the field.
High initial levels probably reflect ischemia-induced and surgical
damage. There are significant differences between levels of rejec-
tion, making cfDNA a promising marker for organ surveillance.
Keywords: cell-free DNA, rejection, pediatric heart transplan-
tation, droplet digital PCR

Rejection

Donor fraction

Significantly different levels of dd-cfDNA between rejection
grades as compared by one-way ANOVA (p< 0.0001).

https://doi.org/10.1017/51047951123001099 Published online by Cambridge University Press

56th Annual Meeting of the AEPC S37

0-66

Survival of children and adolescents with pulmonary
arterial hypertension. data from the bnp-pl registry - PAH
children
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Background and Aim: In Poland the care of children suspected of
pulmonary arterial hypertension (PAH) is centralized in 8 medical
paediatric centres. The Working Group on Pulmonary
Circulation of the Polish Cardiac Society established a Data
Base of pulmonary hypertension in the Polish population
(BNP-PL) in 2018. We present the survival of children with
PAH based on the registry results.

Method: From 01.03.2018 to 30.08.2022 we prospectively
enrolled all PAH patients from 3 months to 18 years of age.
The PAH diagnosis was based on the right heart catheterization.
The functional class was assessed based on the WHO-FC.
Anthropometric measurements were evaluated on the basis of per-
centile charts of height and BMI. Data is presented as median
(interquartile range).

Results: 138 PAH children (females, n = 70, 50.7%) were enrolled
in the present analysis. The median percentile of height was 10 (3-
50) and median weight percentile was 17 (3-50). Most frequent
cause of PAH was CHD (n =92; 66.7%), followed by non-reac-
tive IPAH (n = 33; 23.9%), reactive IPAH (n=9, 6.5%), porto-
pulmonary PAH (n=2; 1.4%) and one patient each with PAH
associated with connective tissue disease and hereditary PAH.
At enrolment 25.4% of patients were still in WHO-FC III. The
majority of children (95.7%) were treated with PAH specific med-
ications but only a half of them with either double combination
therapy or triple combination therapy. During prospective obser-
vation (up to 54 months), 16 (11.6%) patients died and those had
higher NT-proBNP [1592 (665-4519.5) vs 314 (120-680), p
=0.0002], worse 6-minute walking distance [101 (0-383) vs
346 (202-450); p=0.01] and were more often diagnosed with
IPAH than with other aetiologies of PAH [9 (19.6%) vs 7
(7.6%), p=0.03]. During follow-up, 21 patients reached adult
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age and were transferred for a further treatment in the PAH centre
dedicated for adults.
Conclusions: Almost all PAH cases were associated with CHD or
IPAH without significant representation of other PAH subclasses.
Most children had growth retardation, suggesting the need
for active dietary interventions. Patients diagnosed with IPAH,
high NT-proBNP and with poor exercise capacity have worse
survival

Keywords: pulmonary arterial hypertension; pediatric registry,
children’s survival
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Risk factors for pulmonary hypertension in preterm infants
with bronchopulmonary dysplasia
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Background and Aim: Pulmonary hypertension (PH) in preterm
infants with bronchopulmonary dysplasia (BPD) considerably
contributes to morbidity and mortality. However, risk factors asso-
ciated with BPD-PH development are still poorly defined. Herein,
we aimed to determine demographic and clinical factors associated
with BPD-PH.
Method: We retrospectively analyzed a single center cohort of 63
very low birth weight (VLBW) infants with BPD born between
2015 and 2020 (BPD no PH, n=33; BPD-PH, n=230).
Demographic and clinical data were obtained by chart review.
Difterences between groups were analyzed in order to identify risk
factors associated with BPD-PH using SPSS statistics software
(Chicago, IL, USA).
Results: BPD infants with and without PH did not differ in regard
to sex and gestational age (p<0.05). Infants with BPD-PH exhib-
ited significantly lower birthweights (p = 0.035) and a higher inci-
dence of intrauterine growth restriction (IUGR; p=0.002).
Patients with BPD-PH also required a longer duration of invasive
ventilation (p =0.012) and oxygen supplementation (p = 0.000),
while the duration for non-invasive ventilation was similar
between groups (p<0.05). Furthermore, infants with BPD-PH
received significantly more red blood cell (RBC) transfusions (p
=0.002). Interestingly, there were no significant difterences in
regard to the incidence of patent ductus arteriosus (PDA) or the
occurrence of hemodynamically significant PDA (hsPDA) in
BPD infants with and without BPD-PH (both p>0.05).
Intraventricular hemorrhage (grade > 2), late onset sepsis, necrot-
izing enterocolitis and retinopathy of prematurity were similar
between groups. However, infants with BPD-PH had a signifi-
cantly longer inpatient stay (p=0.034) and in-hospital death
occurred only in infants with BPD-PH (n =7).
Conclusions: Development of BPD-PH was associated with several
potential risk factors, including lower birth weight, [IUGR, RBC
transfusions, longer durations of invasive ventilation and oxygen
supplementation. However, PDA or hsPDA were not associated
with BPD-PH. The occurrence of in-hospital death only in
BPD infants with PH underlines the severity of the condition.
Further prospective studies are required to delineate the possible
relationships between potential risk factors and BPD-PH develop-
ment in the most vulnerable cohort of VLBW infants with BPD.
Keywords: pulmonary hypertension, preterm infants, bron-
chopulmonary dysplasia
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Background and Aim: Post-transplant lymphoproliferative disease
(PTLD) is a rare but potentially fatal cancer that can occur in chil-
dren after a solid organ transplant. Most childhood PTLD is caused
by Epstein-Barr Virus (EBV). The incidence and adverse out-
comes of EBV-PTLD are of particularly concern in paediatric
heart transplant (PHT) patients. We have previously shown that
PHT patients with underlying congenital heart disease and early
thymectomy at < 1 year old are at significantly higher risk of devel-
oping EBV-PTLD. This study aims to examine the role of early
thymectomy in the development of EBV-PTLD by monitoring
the temporal trajectory of immune reconstitution in PHT patients
and their response(s) to EBV exposure.

Method: Prospective and sequentially immune monitoring will be
performed for 34 PHT and 6 renal transplant patients (aged 0-18
years) over a 2-year period, and stratified into early (<1-year) vs
late (>1-year)/non-thymectomy groups. Blood samples will be
taken before transplant and at 3-, 6-, 12- and 24 months
post-transplant. Single cell analysis of circulating immune cells
and functional stimulation of EBV-specific T-lymphocytes will
be performed using high dimensional spectral flow cytometry
and MHC I/II tetramer assay respectively. EBV antibodies and
viral load will be monitored at each of the defined study
timepoints. Clinical data will also be collected on induction and
maintenance immunosuppression regimens, sociodemographic
characteristics and post-transplant sequalae.

Results: The ITHACA study opened to patient recruitment in
March 2022 and has recruited 8 participants as of November
2022. Mononuclear cells have been isolated and cryopreserved
from patient blood samples along with serum for quantification
of EBV antibodies. A 30-colour full spectrum flow cytometry
panel has been developed for deep immunophenotyping of circu-
lating T-/B-lymphocytes, NK cells, and antigen presenting cells
(monocytes and dendritic cells). This panel includes multiple
markers for cellular exhaustion and senescence (PD-1, CTLA4,
LAG-3, TIM-3) and has been validated using blood samples from
healthy volunteers.
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Conclusions: Study analyses will provide key insight to the complex
mechanisms involved in EBV-PTLD. The study will help identify
immune signatures that are risk predictive for PTLD. Potential
biomarkers will be explored to support future patient risk-stratifi-
cation and facilitate the development of clinical pathways that mit-
igate PTLD risk.

Keywords: EBV, PTLD, Paediatrics, Transplantation,
Immunology

0-69

Pharmacokinetics and safety of selexipag in children with
pulmonary arterial hypertension: A prospective open-
label, single-arm, ongoing phase 2 study

Maurice Beghetti', Shahin Moledina®, Lene Nygaard Axelsen®, Julian I.
Borissoﬂj . Mahdi Farhan®, Simon GrilP, Sining Leng3 . Alberto Russu?,
Chong Xu’, Catherine Lesage’

"Paediatric Cardiology Unit, University Hospitals of Geneva, Geneva,
Switzerland; Paediatric Cardiology, Great Ormond Street Hospital,
London, UK; 3 Actelion Pharmaceuticals Ltd, a Janssen Pharmaceutical
Company of Johnson & Johnson; *Janssen-Cilag SpA, Cologno
Monzese, Italy

Background and Aim: Selexipag, an oral selective prostacyclin recep-
tor agonist, is approved for the treatment of pulmonary arterial
hypertension (PAH) in adults. This study assesses the pharmacoki-
netics, safety, and efficacy of selexipag in children aged >2 years
with PAH, with the primary objective to determine a paediatric
dosing regimen providing similar exposure to that observed in
adults. Pharmacokinetics results and interim safety and exploratory
efficacy data are reported here.
Method: This prospective, multicenter, open-label, single-arm,
Phase 2 study (NCT03492177) evaluates selexipag in children
with PAH by age cohorts (>2-<6; >6—<12; >12-<18 years)
and weight groups (>9—-<25; >25—-<50; >50 kg). Selexipag was
up-titrated for 12 weeks, followed by an ongoing long-term main-
tenance period. The combined steady-state exposure to selexipag
and its metabolite corrected for potency (AUCt, combined, ss)
was determined during the up-titration period. Safety, tolerability,
efficacy, and acceptability were monitored throughout the study.
Results: Sixty-three children were enrolled and 59 completed >16
weeks of treatment (median treatment duration: 144.4 weeks).
The dosing regimen ensured similar exposure in children to that
observed in adults; the difference in AUCT, combined, ss from that
expected based on adult-extrapolated data was <25% for all weight
groups (Table) and age cohorts. Sixty patients (95.2%) had >1
adverse event (AE). During the up-titration period, 54 patients
(85.7%) reported AEs; most common were headache (31.7%),
vomiting (30.2%) and diarrhoea (27.0%). During long-term main-
tenance period, 44 patients (69.8%) reported AEs; vomiting
(19.0%), COVID-19 (14.3%), and diarrhoea (11.1%) were most
common. Overall, 23 patients (36.5%) had serious AEs (selexi-
pag-related in 3 patients). Seven patients (11.1%) had AEs leading
to discontinuation, including 6 deaths (9.5%), all unrelated to
selexipag. Trends towards improvement in 6-minute walk dis-
tance (mean [SD] change: 21.6 [72.5] meters), NT-proBNP
(—=78.5 [383.1] pmol/L) and echocardiography parameters were
observed at Week 16. Selexipag tablets were well accepted in
all age cohorts.
Conclusions: In children aged >2 years, the data support the
weight-based paediatric dosing regimen being safe, well tolerated,
and appropriate for further clinical evaluation of selexipag in paedi-
atric PAH. The nature and frequency of AEs were similar to those
observed in adults with PAH.

Keywords: Selexipag, paediatric, PAH, safety, PK
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Table. Dosing regimen and pharmacokinetic results

Dosing regimen Pharmacokinetic results
Body weight Starting dose (pg), Maximum dose N Difference from expected
group b.i.d. allowed (pg), b.i.d. AUCt,ss* [90% Cl], %
29 to <25 kg 100 800 28 17.7[1.13; 37.0]
225 to <50 kg 150 1200 19 5.9[-13.3;29.2]
250 kg 200 1600 12 6.1[-19.3; 39.4]
Overall 59 11.37 [-0.2; 24.3]

Dosing regimen was selected based on pharmacokinetic extrapolation from adults. Selexipag was up-
titrated weekly in increments equal to the starting dose to the individual maximally tolerated dose or
to the maximum dose allowed.

*Combined sum of selexipag and ACT-333679 (metabolite) exposures (area under the plasma
concentration-time curve over a dose interval at steady state, AUC, compined,ss) Weighted by their
potency, and scaled to the respective starting doses. A difference in the point estimates up to +30%
was considered acceptable.
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Pediatric heart transplantation in spain after circulatory
determination of death and in situ normothermic regional
perfusion
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2 Transplantation Coordination, Hospital Universitario de la Vall d’
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Universitario Donostia; '*Onganizacién Nacional de Trasplantes

Background and Aim: Organ transplantation programs following
controlled donation after circulatory death (¢cDCD) have been
developed in only 17 countries and include mainly kidney and
liver transplantation and only recently pediatric heart transplanta-
tion (PHT). In 2021 a national protocol was developed by pedi-
atric heart transplantation teams and Organizacién Nacional de
Trasplantes (ONT). We report our initial national experience with
PHT after cDCD

Method: Hearts donors after cDCD were allocated to pediatric
patients (<18y) who had consented at listing. Procedures were
performed from March 14th 2021 to Nov 2022. Withdrawal of
life support was undertaken at theatre. Functional warm ischemic
time (fWIT) was the period between hypoperfusion and normo-
thermic regional perfusion (NRP) establishment. Circulatory ces-
sation was defined by asystole or absence of flow by invasive arterial
monitoring or echo absence of aortic flow. Hands off period (5
min) was followed by median sternotomy, clamping of supraaortic
arteries, canulation of aorta and RA and in situ normothermic
regional perfusion (NRP) with cardiopulmonary bypass or
ECMO. 5 min were allowed for heart beat to be recovered and
30 min to wean from ECMO. In situ assessment of the heart
was performed before explant. Retrieval of heart and other organs


https://doi.org/10.1017/S1047951123001099

S40 Cardiology in the Young: Volume 33 Supplement 1

was performed following the national protocol adapted by each
center and ice stored for transportation
Results: Table show details of donors and recipients. One of the
hearts showed LVEF<50% and was discarded. 4 recipients had
CHD, 3 were on LVAD and 1 on ECMO at transplant. fWIT
was 18-30 min except for the first case and cold ischemic time
132-298 min. Two patients had primary heart failure one of whom
recovered after ECMO for 3 days. There were 5/8 survivors. 2/3
deaths occurred in children in a critical situation at transplant.
During 2022 6 of 28 donors for PHT were cDCD (21% of total
PHT). 8 other organs (kidney, Liver, Lung, Multivisceral) were
implanted from same donors.
Conclusions: cDCD constitute an additional source of heart donors
thus increasing the probability of transplantation for pediatric listed
patients. Detailed assessment of the donor must be undertaken in
order to assure adequate transplant outcomes.

Keywords: Heart transplantation, Donation after circula-
tory death

Hospital Date Rec.age/weight RecDiag ECMO/VAD Don age/weight ABOC/ABOi H/Morgan fWIT  coldIT Local/distant  outcome

1 11/14/21  14y/40Kg CHD 12a/52Kg ABOc  Morgan 30 174 Local Alive

1 6/16/2022 2m/3.4Kg Dem ECMO/VAD 3m/4kg ABOC Morgan 29 176 Local D graft failure
1 10/22/2022  3m/5.5Kg Dcm VAD 6m/8 Kg ABOC Morgan 24 298 D350 km Alive

1 10/29/2022  8y/24Kg chd(HLHS) 14a/23Kg ABOc  Heart 23 280  D350km Alive

2 3/11/21 2m/3.1Kg e 3d/34Kg ABOI Heart 32 245 D300Km D ARIat6mo
2 " 212/22 2y/12kg DeM 2y/12Kg ND  not done ND  ND ND ND FEVI < 50%
2 3/17/2022  1y/15Kg CHD 6a/21Kg ABOc  Morgan 2 235 1km Alive

2 6/22/2022 8m/6 Kg Dcm VAD 18m/12Kg ABOI Morgan 18 202 D 400 Km Alive

3 5/12/22 3m/3.6Kg Dcm ECMO 2m/2.9Kg ABOC  Heart 20 132 L D MO failure
Table Legend: Rec: recipient; Don: Donor; Morgan: Multi fon; fWIT: warm ischemic

time; cold IT: cold ischemic time; MO: multiorgan

Image 1 Table with donor and recipients data

Article last updated 12 June 2023.
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Gut dysbiosis in patients with fontan circulation

Hideo Ohuchi’, Ryotaro Asano®, Aki Mori Mori!, Tomohiko Ishibashi’,
Kenichi Kurosaki!, Yoshikazu Nakaoka’

"Department of Pediatric Cardiology, National Cerebral and
Cardiovascular Center, Suita, Japan; *Department of Cardiovascular
Medicine, National Cerebral and Cardiovascular Center, Suita, Japan;
Department of Vascular Physiology, National Cerebral and
Cardiovascular Center, Suita, Japan

Background and Aim: Gut dysbiosis causes systemic inflammation
through the leaky intestine due to low perfusion and/or venous
congestion and reflects disease severity in patients with chronic
heart failure (HF). Gut dysbiosis may play a significant role of fail-
ing pathophysiology in patients with Fontan circulation (FC). This
study was to explore a presence of gut dysbiosis and to clarify its
association with Fontan pathophysiology.

Method: We prospectively assessed gut microbiomes with
16SrRNA analysis of bacterial DNA extracted from fecal sample
in 108 consecutive patients with FC (24 * 8 years) and 44 healthy
controls (22 £ 11 years) between 2019 and 2022. a diversity of the
microbiome was assessed by observed number of operational taxo-
nomic unit (OTU) and Faith’s phylogenic diversity (FPD) and the
B diversity was assessed by UniFrac analysis and these diversities
were compared with Fontan pathophysiology, including hemo-
dynamics, von Willebrand factor (VWF) as an indicator of bacterial
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translocation, M2BPGi as an index of liver fibrosis, peak oxygen
uptake (PVO,) and HF re-hospitalization.
Results: Compared to controls, observed OTU (221 £ 59 vs. 267
+ 104) and FPD (22 £ 5 vs. 25 £ 8) were lower (p < 0.01 for both)
and P diversity was significantly different in FC patients (p < 0.01).
In FC patients, observed OTU and FPD were correlated inversely
with central venous pressure and positively with PVO, (p < 0.05
for both). In addition, both o diversity indices were inversely cor-
related with plasma levels of VWF and M2BPGi (p < 0.05 for
both). During a mean follow-up of 18 months after the assessment,
16 patients required unscheduled HF re-hospitalization and the
decrease in both o diversity indices were associated with the re-
hospitalization (p < 0.05 for both).
Conclusions: Patients with FC exhibited gut dysbiosis with low a
and P diversities when compared to healthy subjects. The gut dys-
biosis was associated with reduced exercise capacity and a high risk
of HF re-hospitalization. Furthermore, this dysbiosis may be
involved in the mechanisms responsible for the progression of
Fontan associated liver disease through the leaky gut.
Keywords: Fontan, gut dysbiosis, heart failure, Fontan associ-
ated liver disease
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Liver life - liver stiffness affected through food intake by
fontan-patients, teens and adults, determined with
elastography

Richard Miihlberg, Annabell Braun, Nikolaus Haas, Marcus Fischer,
Zora Meyer

Division of Pediatric Cardiology and Intensive Care, University Hospital,
Ludwig Maximilian University of Munich, Miinchen, Deutschland

Background and Aim: For several years, patients with single ventricle
hearts have been palliated according to the Fontan-Principle. It is
known that due to the increased post hepatic pressure, chronic
liver congestion develops, which can lead to liver fibrosis, cirrhosis
and carcinoma. Liver elastography is available as a non-invasive
sonographic method to determine the stage of fibrosis. The mea-
sured values depend on many influencing factors, such as food
intake, age and respiration. These possible confounders have not
been investigated in Fontan-Patients so far. This study validates
the influence of food intake on liver stiffness in Fontan-Patients
and healthy subjects in order to optimize the examination condi-
tions in the future. The impact of respiration on liver stiffness is
discussed in a separate article.

Method: A total of 25 patients with Fontan circulation (group 1) and a
healthy control group, which consist of 50 volunteers (group 2), were
recruited for the study. Liver stiffness was evaluated using liver elas-
tography once before (T0, after 6 hours of fasting) and at specific time
intervals (T:15, 30, 45, 60, 90, 120, 150, 180) after standardized food
intake. Each time measurements were performed in inspiration and
expiration. A standardized meal from comparable studies, a 500 ml
chocolate drink was used to simulate ingestion. The nutrient distri-
bution (600ckal) corresponds approximately to an average meal.
Results: There was a significant increase in liver stiffness at T15 and
T30 after food intake in the control group (group2: T15 = 0, 78
kPA = 19,0%, T30 = 0,64kPA = 16,7%), whereasliverstiftness
did not differ significantly at any time in Fontan-Patients between
fasting (T0) and postprandial values. Because of age influence on
liver stiffness, we divided each group into two equally sized sub-
groups (1a, 1band 2a, 2b) of different ages as part of the data analysis.
No significant difterence was found between the age groups.
Conclusions: With these results it is shown for the first time that in
Fontan-Patients the time of food intake has no clinical significance
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for the values obtained in liver elastography. In future, this will be
of particular importance for ambulant controls of Fontan-Patients,
as fasting is not required for the examination.

Keywords: sonography, congenital heart disease, follow-up
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Should veno-venous collaterals be closed in fontan
patients?

Shin Ono, Kazuma Tsuno, Takeshi Ikegawa, Takuya Wakamiya, Ki
Sung Kim, Sadamitsu Yanagi, Hideaki Ueda

Department of Cardiology, Kanagawa Children’s Medical Center

Background and Aim: Veno-venous collaterals (VVC) occur in some
patients after Fontan operation, which may decrease SpO2 but may
also alleviate elevated central venous pressure. It is unclear whether
VVC has an adverse or positive effect on the Fontan circulation. We
have previously reported an inverse relationship between peripheral
venous pressure during peak exercise (peakVP: mmHg) and oxygen
uptake during peak exercise ( peakVO2: I/min/kg ) in Fontan
patients. In this study, we investigated whether there is a difference
inthe correlationsbetween peak VP and peakVO2 in Fontan patients
and compared hemodynamics with and without VVC.

Method: In 47 postoperative Fontan patients (19 with VVC),
peak VP and peakVO2 were measured by cardiopulmonary exer-
cise testing using a Treadmill while peripheral venous pressure was
measured. peakVP was used as the dependent variable, and
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peakVO?2 and presence of VVC were used as the explanatory var-
iables. Multiple regression analysis with interaction was performed
to compare the correlation between peakVP and peakVO2 with
and without VVC.
Results: Two regression equations were created as follows, with
and without VVC. Two regression equations showed statistically
significant difference (P < 0.0001 ). Two regression lines inter-
sected at peakVO2: 27.8.
VVC (+): PeakVP = 35.6 - (0.48 X peakVO2) - 0.005 + [ 0.38 X
( peakVO2 -27.8) ]
VVC (-): PeakVP =35.6 - (0.48 X peakVO2) + 0.005 + [ - 0.38
X (peakVO2 -27.8) .
Conclusions: The presence of VVC buffers the increase in PeakVP
against the decrease in PeakVO2. The cutoff value for PeakVO?2 is
27.8, with PeakVO2 < 27.8 resulting in lower Peak VP in patients
with VVC and PeakVO2 > 27.8 resulting in higher PeakVP. In
other words, embolization of the VVC in patients with
PeakVO2 < 27.8 may exacerbate elevated venous pressure during
exercise, while PeakVO2 > 27.8 may reduce venous pressure dur-
ing exercise. PeakVO2 can be a criterion for determining who
should be treated for embolization of the VVC in postoperative
Fontan patients.

Keywords: Fontan, Veno-venous
Cardiopulmonary Exercise Test, venous pressure

collaterals,

Correlation between PeakVP and PeakVO2 with and with-
out VVC
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Two regression equations showed statistically significant difference (P<0.0001). Two regression lines intersected at peakVO2:27.8.
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Development and validation of a deep learning algorithm
for cardiac MR image quantification in patients with
tetralogy of fallot
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Background and Aim: Deep learning is a state-of-the-art technique

for automatic segmentation of LV and RV in cardiac MRI.
However, these methods are typically developed and validated

Bland-Altman plot comparing our approach with commercial software

in structurally normal hearts or in acquired heart disease, and as
such are not applicable to congenital cardiac disease lesions such
as tetralogy of Fallot (TOF). This study aimed to (1) develop
and validate a fully automated approach for biventricular segmen-
tation and quantification in patients with repaired TOF and (2)
compare this approach to a commercially available software (CS).
Method: We used an institutional dataset with 131 TOF subjects,
divided into n = 96 subjects for model development and n = 35 for
validation, and the public ACDC dataset (Bernard, 2018) contain-
ing 100 subjects with no or acquired cardiac disease. LV and RV
endocardium at end-diastole (ED) and end-systole (ES), along
with the epicardium at ED, were manually delineated by a single
expert radiologist in the TOF dataset. We trained a 3D convolu-
tional neural network (CNN) on three different data splits: 1)
ACDC dataset, 2) TOF dataset, 3) both datasets combined. We
compared their performances in a 5-fold cross-validation on the
TOF development dataset using the Dice similarity coefficient
(DSC) which calculates the percent of overlap between manual
and automatic segmentations. Additionally, we calculated EDV,
ESV, EF and myocardial mass index for LV and RV on the
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Statistically significant differences as assessed by the Wilcoxon signed
EDV and RV ESV. For CS, one outlier for RV EDV (PRED-GT = -364ml) an
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software (CS) evaluated on the test split of the TOF dataset.
rank test with a significance level of 5% were only found for RV
d one outlier for RV ESV (PRED-GT =-280ml) were not shown.
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TOF validation dataset by applying our best performing CNN to
all frames, selecting ED and ES automatically as minimum and
maximum volumes. This was compared to an automatic commer-
cial software.
Results: The significantly best DSCs were obtained when training
on ACDC+TOF (DSC = 88.6%£9.9%), and the worst when train-
ing on ACDC alone (DSC = 80.7£14.0%). TOF alone achieved a
DSC 0f 88.2+10.0%. Our LV quantification showed no significant
difterence with CS. However, RV EDV and ESV were signifi-
cantly underestimated by CS, especially for larger volumes, with
a bias of -35.5ml and -29.3ml respectively, which was only -
2.1ml and -2.9ml for our approach (see figure).
Conclusions: We developed and validated a deep learning approach
for biventricular quantification in TOF patients. Compared to the
commercial solution, our approach is superior for RV quantifica-
tion, indicating its potential value in clinical practice.
Keywords: tetralogy of Fallot, left and right ventricle, deep
learning, segmentation, quantification
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with systemic right ventricle: A french multicenter
cohort study
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Background and Aim: Systemic tricuspid regurgitation (STR) is a
crucial predictor of reduced functional capacity, heart failure,
and mortality in patients with systemic right ventricle (SRV)
and a common therapeutic dilemma because medical treatment
has not proven to be eftective, while valvular surgery is associated
with a high rate of complications. Transcatheter edge-to-edge
repair (TEER) may be a safe and effective alternative to surgery
in high-risk surgical patients.

Method: The TEER SRV cohort is a multicenter, longitudinal,
descriptive, prospective cohort study of patients with SRV under-
going TEER for severe STR. Eight high-risk surgical patients with
severe systemic tricuspid regurgitation (TR) undergoing percuta-
neous repair with the MitraClip or TriClip system (Abbott) were
enrolled in the study between May 2019 and October 2021. We
collected and compared clinical (symptoms, quality of life ques-
tionnaires), biological (renal function, BNP/NT-proBNP levels),
VO2 max, echocardiographic, and cross-sectional imaging (TR
severity, RV dilatation, and dysfunction) data at baseline and six
months after the procedure.

Results: Early complications included two successfully ablated
common flutters in acTGA. Clinically, we observed an improve-
ment in functional status after six months and in the median physi-
cal (+9.4 points) and mental (+11 points) quality of life scores.
None had been hospitalized for heart failure at six months
(vs. 71% within the 6 months before TEER). The median
BNP and NT-proBNP blood levels decreased by 105 and
178 pg/mL, respectively, whereas cardiopulmonary exercise test-
ing data did not substantially change. The effective regurgitant
orifice area and regurgitant volume assessed by transthoracic
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echocardiography improved by 21.5 mm2 and 14.9 mL, respec-
tively, whereas the median SRV volumes (measured by magnetic
resonance imaging or computed tomography) decreased by 38.5
mL/m?2 and 33 mL/m2 (end-diastolic and end-systolic volumes,
respectively). The SRV ejection fraction increased by 11.5%.
Conclusions: Percutaneous TEER for STR appears feasible, safe,
and effective. It improves patient symptoms, quality of life, heart
failure biomarkers, STR grade, and SRV dilation and function at
six months. Additional dedicated studies and registries are neces-
sary to predict the outcomes and to define the optimal indications
for TEER.

Keywords: systemic right ventricle, tricuspid regurgitation,
percutaneous edge-to-edge repair.
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Prognostic value of blood biomarker - hs-TNT,
NT-probnp and CRP - for event free survival in adults
with congenital heart disease
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Background and Aim: High-sensitive-troponin-T (hs-TnT), N-ter-
minal pro B-type natriuretic peptide (NT-proBNP), and C-reac-
tive protein (CRP) are frequently used as prognostic biomarkers in
symptomatic and/or hospitalized adults with congenital heart dis-
ease (ACHD). However, their prognostic value and clinical utility
for risk-stratification in clinically stable ACHD is not yet well
established. The aim of this study was to examine the predictive
value of hs-TnT, NT-proBNP and CRP for survival and cardio-
vascular events in clinically stable ACHD.

Method: This is a prospective cohort study with 495 outpatient
ACHD (43.9 £ 10.0 years, 49.1% female) who underwent venous
blood sampling including hs-TnT, NT-proBNP and CRP.
According to ACC criteria 79 patients had a simple, 146 a mod-
erate and 267 a complex severity class of heart defects, while 3 par-
ticipants could not be defined. All ACHD were in NYHA class I or
IT at inclusion. Patients were followed for survival and the occur-
rence of cardiovascular events including sustained ventricular
tachycardia, hospitalization with cardiac decompensation, electro-
physiological procedure (ablation), interventional catheterization,
pacer implantation and cardiac surgery. Survival analyses was per-
formed via Cox proportional hazards regression analysis and
Kaplan-Meier curves.

Results: After a mean follow-up of 2.8 = 1.0 years, 53 patients
(10.7%) reached a cardiac-related endpoint. Hs-TnT (p =.005)
and NT-proBNP (p = .018) were independent predictors of death
or cardiac-related events in stable ACHD, whilst the prognostic
value of CRP vanished after multivariable adjustment (p =.057).
Cut-off values with best sensitivity and specificity for event-free
survival were hs-TnT <9 ng/l and NT-proBNP <200 ng/l
according to ROC curve analysis. Patients with increased hs-
TnT and NT-proBNP had a 7.7-fold (CI 3.57 - 16.40,
p<0.001) increased risk for death and cardiac-related events com-
pared to patients without elevated blood values.

Conclusions: In stable outpatient ACHD subclinical values of hs-
TnT and NT-proBNP are a useful, simple, and independent prog-
nostic tool for adverse cardiac events and survival. These blood
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biomarkers provide valuable prognostic information for regular
clinical aftercare in specialized centers already at subclinical level
and may contribute to improved risk stratification in ACHD.

Keywords: blood biomarker, hs-TnT, CRP, NT-proBNP,
congenital heart disease
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Outcomes and pronostic factors of congenitally corrected
transposition of great vessels in children
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Background and Aim: Double discordance (DD) is a rare congenital
heart disease, associated or not with other various and complex car-
diac lesions. Isolated DD is a well-tolerated cardiopathy but long-
term prognosis is impaired by heart failure from dysfunction of sys-
temic right ventricle (RV).

The aims of this study are: 1) to compare isolated DD with DD
associated to complex lesions, 2) to evaluate the clinical outcome
of patients with isolated DD, and 3) to determine if early operation
on asymptomatic children in infancy has long-term functional
benefit.

Method: This is a retrospective single-center descriptive analysis of
patients who reached the inclusion criteria. The patients were
divided into two groups: DDI (double discordance isolated) and
CCC (complex DD). Demographics, clinical date, imaging mea-
surements, major events and outcomes were collected.

Results: 151 patients (91 males) were included: 63 in CCC (41.8%)
and 88 in DDI (58.2%). Age at diagnosis was 6.9 + 15.9 years: 1
3.5 years in CCC and 10.4 £ 19 years in DDI (p= 0.0068).
Atrioventricular block occurred in 38.5%, pacemaker implanta-
tion in 32.4% at age 20.4 + 20.9 years, and first episode of heart
failure at 33.8 £ 25 years. All patients in CCC underwent one
or more surgeries, and 35 (40.2%) in DDI had at least one surgery.
At end follow-up, patients were in NYHA class 1, 2, 3 or 4 in
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respectively 13%, 45%, 29% and 13% of cases. Heart failure, pace-
maker and death or transplantation were similar between CCC
and DDI. Tricuspid regurgitation in DDI was > 3 in 7 cases in
DDI, < 3 in 52, and RV ejection fraction was 47% + 11.7%.
Surgery was performed in 35 of DDI patients (40%): first surgery
at 4.7 = 8.9 years, second at 8.2 £ 10 years. Survival was higher in
unoperated DDI (p = 0.006) and operated patients had worse sur-
vival after double switch operation, compared to non-operated
(p< 0.0001).
Conclusions: Our results showed better prognosis and survival rates
in unoperated patients with isolated double discordance anatomy.
The study could not conclude on the long-term advantage of the
double switch program compared to the natural history of isolated
double discordance

Keywords: Congenital heart disease, Congenitally corrected
transposition, Double discordance, Double switch program
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The risk of premature atherosclerosis in survivors of
childhood cancer: A nested case-control study from the
PCS2 cohort
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Background and Aim: Cardiac disease is the most common cause of
non-cancer related mortality in childhood cancer survivors (CCS).
There is growing evidence that coronary artery disease (CAD)
causes significant morbidity in these survivors. Few studies have
adequately assessed the prevalence of atherosclerosis in pediatric
CCS, which have largely reported positive signs of premature ath-
erosclerosis. These studies were limited by small numbers and a sin-
gle modality of assessment used. We aimed to determine the
presence and extent of non-invasive markers of early atherosclero-
sis among a cohort of CCS compared to matched healthy controls
using a comprehensive non-invasive assessment protocol.
Method: We conducted a nested case-control study among CCS
who had received anthracycline therapy from the PCS2
(Preventing Cardiac Sequelae in Pediatric Cancer Survivors) pro-
spective study at the Hospital for Sick Children, Toronto, and
Princess Margaret Cancer Centre, Toronto. Each participant
underwent non-invasive ventricular and vascular assessment using
advanced functional echocardiography, carotid intima media
thickness (cIMT), pulse wave velocity (PWV) and flow mediated
dilation (FMD). This study received institutional research ethics
approval and the participants provided informed consent.
Results: 206 CCS were recruited and matched to 150 healthy con-
trols. The mean age was 17.3848.11 and 94 (45.6%) were female.
Contrary to prior reports, we found no difference in non-invasive
markers of premature atherosclerosis between CCS and controls,
including cIMT (0.046cm+0.005 vs 0.046cm=0.005, p =0.91),
carotid to femoral PWV (5.5+£0.9 vs 5.6%0.9, p=0.33), and
FMD (6.36%+3.11 vs 6.25£3.16, p = 0.60). Similar to previous
reports, there were a significant difference in mitral valve E/E’ ratio
(5.48+1.40 vs 5.09£1.04, p = 0.003) as a marker of diastolic func-
tion. Additionally, there was a statistically significant, but clinically
insignificant, difference in systolic function measured by M-mode
EF between the two groups (65%+6 vs 69%+6, p <0.001) and
average global longitudinal strain (-20.85%£2.25 wvs -21.64
+2.07, p=0.001).
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Conclusions: This study reports no difference in presence of non-
invasive markers of premature atherosclerosis between CCS and
healthy controls using the largest reported cohort of CCS and uti-
lizing a comprehensive non-invasive assessment protocol.
Additional study is needed to determine what factors place this
population at increased risk of CAD.

Keywords: Coronary artery disease, Childhood Cancer
Survivor, Carotid intima media thickness, Flow mediated dilation,
Pulse wave velocity
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A loss-of-function variant in INVS in hypoplastic left heart
syndrome
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Background and Aim: Hypoplastic left heart syndrome (HLHS), is a
serious complex congenital heart disease that affects the left ven-
tricle, aorta, and mitral valve. While the genetic basis of HLHS
remains largely undetermined, variants in several genes have been
identified. Recessive mutations in INVS are known to cause infan-
tile nephronophthisis which can be associated with heart valve and
septal defects. To our knowledge, mutated INVS has not been
reported in association with HLHS.
Method: In a consanguineous family with three affected children
with HLHS and renal malformations, we performed a combined
approach of homozygosity mapping and whole exome sequenc-
ing. Family segregation was conducted on filtered variants that
were validated by Sanger sequencing.
Results: A homozygous loss-of-function pathogenic variant
(c.1807C>T, p.Arg603Ter) in INVS was detected.
Homozygosity mapping and family segregation were consistent
with a recessive inheritance of the heart defect.
Conclusions: Our findings suggest that loss-of-function variants in
INVS are associated with HLHS. We suggest adopting next gen-
eration sequencing, that covers INVS, in the diagnostic evaluation
of familial forms of HLHS

Keywords: Hypoplastic Left Heart Syndrome, Congenital
Heart Disease, Whole Exome Sequencing.
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arteriosus anatomy in duct-dependent pulmonary
circulation
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Background and Aim: Congenital heart defects with duct-depen-
dent pulmonary circulation comprise a considerable amount of
patients requiring early surgical or interventional palliative treat-
ment. The increasing popularity of transcatheter ductus arteriosus
(DA) stenting raises a question — what patterns of anatomy can be
found in this group of patients? The aim of our study was to assess
the value of direct virtual reality volume rendering in assessment of
DA anatomy in patients with duct-dependent pulmonary
circulation.
Method: 19 anonymised CT scans of patients aged from 1 to 43 days
(median = 15) were obtained and analysed in virtual reality using
VMersive software (VR-Learning, Warsaw, Poland). The group
consisted of 11 patients with tetralogy of Fallot, 6 with double out-
let right ventricle and 2 with tricuspid atresia.
The morphology of DA and aortic arch was analysed and categor-
ised. Following measurements were performed: DA diameter and
length, presence and diameter of DA and PA stenosis, number of
DA segments and their internal angles. McGoon ratio was calcu-
lated as a summation of left and right PA divided by descending
aorta diameter.
Results: DA shape was categorised into 3 categories: straight (5.2%),
single-bend (47.4%, divided into L-shaped and U-shaped) and tor-
tuous (47.4%, divided into S-shaped and spiral), depending on the
number of segments and their spatial relations. Mean DA length
was 16.4 mm and diameter 4.1 mm. Stenosis in DA was identified
in 3 cases (1 in proximal part, 2 in distal). Stenosis in left PA was
identified in 8 cases (2 proximal, 3 proximal and distal, 3 whole
length) and 1 case in proximal right PA.
The morphology of the aortic arch and DA was categorised into 3
types: left-sided arch and DA (63.2%), right-sided arch and DA
(10.5%) and right-sided arch with left sided DA (26.3%).
McGoon ratio ranged from 1.08 to 1.77.
Conclusions: Virtual reality volume rendering allows for spatial rec-
ognition of shape and topographic relations of DA and aortic arch,
as well as performing various measurements. The method allows
for precise assessment of DA ostium, its distal connection site
and presence of stenoses in DA and PAs, which could prove valu-
able for planning of transcatheter DA stenting.

Keywords: cardiovascular morphology, ductus arteriosus, virtual
reality volume rendering, duct-dependent pulmonary circulation

Types of ductus arteriosus morphology

{=
Straight (A); Single-bended: L-shaped (B) and U-shaped (C); tor-
tuous: S-shaped (D) and spiral (E)
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Creation of a neonatal congenital heart digital twin to assist
with parent recognition of cardiac compromise following
congenital heart surgery

Michael E Kim, Nadine A Kasparian, Meghan M Chlebowski, Michelle
Rios, Ian Anderson, Matthew Necamp, William Burke, David Davis,
David Ls Morales, Ryan A Moore

The Heart Institute, Cincinnati Children’s Hospital Medical Center,
Department of Pediatrics, Cincinnati, OH, USA

Background and Aim: Neonates with critical congenital heart dis-
ease (CHD) remain high risk following cardiac surgery, even
under the care of a skilled healthcare team. This risk can increase
following discharge with any level of cardiac compromise.
Recently, our team conducted a study which independently
identified two high risk groups following congenital heart sur-
gery (CHS): 1) families with lower socioeconomic status and
2) families of neonates. Currently, there is no formal training
for families to recognize potential cardiac compromise (i.e., cya-
nosis, tachypnea, poor perfusion). Strategies to address this gap in
parent training are needed.

Method: We developed a realistic digital twin of a neonate s/p
CHS to be utilized in a virtual reality (VR) environment to assist
parents with recognition of signs of cardiac compromise.
Employing clinician and simulation educator feedback, the neo-
nate was created to have easily differentiated levels of cyanosis,
tachypnea, and poor perfusion. We tested the CHD neonate
in the VR environment for feasibility and acceptability amongst
a diverse user group. The neonate was coded with various skin
tones to address diversity, equity, and inclusion criteria of the
potential end-user.

Results: A small pilot user group (n =10) of clinicians, nurses,
trainees, simulation educators, and parents ran through a proto-
type VR scenario that included the neonatal CHD digital twin.
The neonatal avatar was noted to be highly realistic by all. The
various levels of cardiac compromise (e.g. mild, moderate, and
severe) were able to be easily differentiated by all users for cya-
nosis, tachypnea, and poor perfusion. The neonate interactivity
and VR environment were noted to be moderately difficult to
navigate. Additional feedback was elicited from the pilot group
to improve user interface (UI) and user experience (UX) for the
next phase focused on a larger pilot group of parent end-users.
Conclusions: This is the first digital twin of a CHD neonate to be
developed specifically for VR training of parents to improve rec-
ognition of cardiac compromise. A select group of users provided

Example of neonatal digital twin in the VR environment demon-
strating cyanosis
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critical feedback to enhance the UI/UX for the next development
phase. Future plans include a parent VR simulation study to deter-
mine the psychosocial and clinical benefits of the training.

Keywords: virtual reality, digital twin, simulation, discharge
planning

Neonatal Digital Twin (VR)
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Exploring the GUT microbiota of infants with complex
congenital heart disease undergoing cardiopulmonary
bypass (the gumibear study)
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Background and Aim: The gut microbiota develops from birth, play-
ing a major role in infant health and development. The composi-
tion of the gut microbiota is influenced by several factors including
mode of delivery, gestational age, feed type and treatment with
antibiotics. Infants diagnosed with ‘Congenital Heart Disease’
(CHD) often require surgery involving cardiopulmonary bypass
(CPB) early in life. The impact of this type of surgery on the integ-
rity of the gut microbiome is poorly understood.
Method: In this pilot study we investigated the gut microbiota com-
position of 13 infants with CHD undergoing surgery involving
CPB and matched healthy controls. Stool samples were collected
from all participants pre-surgery and post-surgery, and were ana-
lysed using 16S ribosomal DNA sequencing.
Results: The gut microbiota of pre-surgery CHD subjects sep-
arate significantly from control subjects using Principal
Component Analysis (Adonis, p <0.001). Significantly lower
abundances of Actinobacteria (p<0.001) and higher abundances
of Proteobacteria (p = 0.009) were observed in CHD patients at
phylum level. At genus level, abundances of Bifidobacterium
were significantly lower in CHD group (p<0.001). Post-surgery
CHD subjects also separately significantly from control (Adonis,
p <0.001). Similarly, lower abundances of Actinobacteria
(p = 0.004) and higher abundances of Proteobacteria (p = 0.002)
were observed post-surgery. At genus level, increased abundan-
ces of Escherichia Shigella (p<0.001), Enterococcus (p =0.001)
and Eisenbergiella (p=0.003), in addition to reduced
Bifidobacterium (p =0.002) were detected in post-surgery
CHD subjects.
Conclusions: Alterations in gut microbiota composition character-
ised by increased Proteobacteria and reduced abundance of ben-
eficial Bifidobacterium appears to be a hallmark of patients with
CHD. Gut microbiota alterations appeared to be exacerbated by
CPB surgery leading to increases in pathogenic microbes
Escherichia Shigella, Enterococcus and Eisenbergiella. Further
studies are warranted to investigate the microbiota and its role
in CPB and the potential for microbiota modulation in optimis-
ing outcomes for CPB patients.

Keywords: Congenital heart disease; microbiome, cardiopul-
monary bypass
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obstruction in neonates and infants
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Background and Aim: Cardiac thabdomyoma is a benign tumour
commonly associated with tuberous sclerosis, a multisystem neu-
rocutaneous genetic disorder, which results from a mutation in the
TSC1 or TSC2 genes. The clinical presentation varies from
asymptomatic to sudden cardiac death due to severe inflow or out-
flow tract obstruction. Treatment strategies for haemodynamically
significant lesions include medical therapy with mTOR inhibitors
(mTORI) or surgical resection.

We present our experience of children with cardiac rhabdomyoma
and significant cardiac obstruction who required intervention over
the last decade.
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Method: Retrospective review of patients with obstructive cardiac
rhabdomyoma who received mTORI therapy, surgical resection
or hybrid procedure [bilateral pulmonary artery (BPA) bands
and ductus arteriosus (PDA) stenting]. Medical records were
reviewed for each patient.

Results: See Table 1 for summary of the patients’ demographic,
treatment strategies and outcome.

Five patients presented with haemodynamically significant lesions.
Three patients were antenatally diagnosed: 2 of 3 patients with
critical left ventricular outflow tract obstruction (LVOTO) and left
ventricular failure (LVF), and 1 patient with critical right ventricu-
lar outflow tract obstruction (RVOTO). Two patients presented
postnatally: 1 patient presented with poor feeding and murmur at 6
days old, echocardiography confirmed a solitary tumour causing
severe RVOTO; 1 patient with multiple tumours causing right
inflow and LVOTO presented with aborted cardiac arrest at 4
months of age.

Two patients with critical LVOTO and LVF underwent LVOT
tumour resection, hybrid BPA bands PDA stenting and
mTORI therapy. Of the 2 patients with RVOTO, 1 underwent

solitary tumour resection and 1 patient with polycystic kidney

Table 1: Patient demographic, treatment strategies and clinical outcome.

Case 1 Case 2 Case 3 Case 4 Case 5
Sex M M F M F
Antenatal Y N Y Y N
diagnosis (Y/N)
Presentation Critical Aborted cardiac | Critical Critical LVOTO, | Cardiac murmur.
LVOTO, LVF arrest. LVOTO RVOTO LVF Severe RVOTO
and RV inflow
obstruction
Age of diagnosis At birth 4 months old At birth At birth 6 days old
Tumour burden Multiple Multiple Multiple Multiple Single
Weight at 3.09 6 2.86 3.2 3.16
diagnosis (kg)
mTORi Sirolimus Sirolimus x 7 Sirolimus Sirolimus No
months,
switched to
Everolimus x 1
month.
mTORi dose 0.3mg OD Sirolimus 0.3mg | 0.2mg OD 0.5mg OD N/A
OD;
Peak mTORi level | 92 Level low 47.8 108 N/A
(ng/ml) despite dose
adjustment
Surgical resection | Y. LVOT N N Y. LVOT tumour. | Y. RVOT tumour.
(Y/N) tumour.
Hybrid BPA bands | Y N N Y N
+ PDA stent
Comorbidities Factor VII Ventricular PKD with AKI, seizure N/A
deficiency arrhythmia on preserved
amiodarone and | renal
sotalol. function.
Hypertensio
n.
Age at latest RIP 2 years 1 month | 3 years old 4 years old 6 years old
follow up old
Outcome Died onday | Multiple LV Small Small residual Alive. No residual
17 of life tumour, 1 RA residual RV RV tumour. No cardiac
due to tumour, no tumour. No inflow/ outflow | rhabdomyoma.
postop outflow/ inflow | inflow/ obstruction.
bleeding obstruction; outflow Preserved
disorder preserved obstruction. | ventricular
biventricular Preserved systolic
systolic ventricular function.
function. systolic
Frequent NSVT | function.
asymptomatic.

Abbreviations: M: Male; F: Female; Y: Yes; N: No; LVOTO: left ventricular outflow tract obstruction; RVOTO:
right ventricular outflow tract obstruction; LVF: left ventricle failure; RV: right ventricle; mTORi: mTOR inhibitor;
LVOT: left ventricular outflow tract; RVOT: right ventricular outflow tract; BPA: bilateral pulmonary arteries;
PDA: patent ductus arteriosus; PKD: polycystic kidney disease; AKI: acute kidney injury; RIP: rest in peace; RA:
right atrium; NSVT: non-sustianed ventricular tachycardia.
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disease (PKD) underwent PDA stenting with mTORi therapy.
mTORi resulted in rapid tumour resolution in 3 patients, however
1 gene negative patient responded minimally. One patient with
factor VII deficiency died postoperatively due to failure to achieve
haemostasis. Of the remaining 4 live patients, 1 has epilepsy, 1 has
polycystic kidney disease and hypertension, and 1 is asymptomatic
with non-sustained ventricular tachycardia.
Conclusions: mTOR inhibition may prove effective in alleviating
critical outflow or inflow tract obstruction. However, a bespoke
approach may be required including mTOR inhibition, surgical
debulking and/or a hybrid procedure to alleviate severe outflow
tract obstruction and maintain systemic cardiac output.
Keywords: Obstructive Cardiac rhabdomyoma, Tuberous
Sclerosis, mTOR inhibitor, surgical debulking of tumours, hybrid
procedure
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Trying to define ascending aorta dilatation in paediatric
patients with bicuspid aortic valve. comparison of known
nomograms and biometric parameters.
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Background and Aim: Ascending aorta (AA) dilatation is a common
finding in paediatric patients with bicuspid aortic valve (BAV).
However, there are discrepancies on the degree of dilatation
depending on the nomogram used. This study sought to determine
differences amongst aorta dilatation definitions comparing the
classical Halifax z-score (HZ), the newer z-score of Lopez (LZ)
and biometric parameters indexing methods,
Method: It was a retrospective review of children affected by BAV
included in the Spanish registry. Bland-Altman plots were used for
agreement between both nomograms, and Pearson rank coeffi-
cient for correlation. Normality was checked by Kolmogorov-
Smirnov test. A second analysis was performed correlating these
nomograms against the definition of dilatation indexed by body
surface area (BSA), considering dilated when>21 mm per
square-meter. Threshold at z-scores +2 and +3 were set for com-
parison. The nomograms and indexed values were also submitted
to concordance analysis by kappa index, considering >0, 4 a pos-
itive result.
Results: A total of 4013 examinations were included. Mean age at
time of examination was 8, 02 years (standard deviation * 5, 006).
Correlation between HZ and LZ was tho= 0, 98, both at AA
and at Valsalva sinus (VS). HZ z-scores were significantly lower than
LZ, but clinically non-relevant: mean z-score at VS was 0, 26 +1, 58
for Halifax and 0, 38+1, 86 for Lopez, and at AA wasl, 4£2, 15 by
Halifax and 1, 70£2, 19 by Loépez. Women and younger patients
showed significantly higher differences between both nomograms
at AA level. Bland Altman plots showed maximum agreement of
both nomograms nearby z-score 0 but poorer at extreme values at
VS leve. For ascending aorta agreement was higher at z-score +2.
Z-score threshold >2 in LZ nomogram correlated best with BSA-
indexed values, both at AA (tho =0, 400) and VS (tho =0, 328).
However, none of the threshold showed concordance by kappa index.
For patients older >10 years or BSA>1.5 square-meters there wasa
higher number of patients classified as dilated when using LZ com-
pared to BSA-indexing (41.05% versus 13.45% and 40, 10 versus
5, 95%).
Conclusions: Lopez nomogram correlates with the already stab-
lished Halifax z-score despite resulting in non-clinically relevant
higher z-scores. If >10 years or BSA>1.5m? Lopez z-score classi-
fied more patients as dilated compared to BSA-indexing.
Keywords: Bicsupid aortic valve, aorta dilatation, nomograms,
z-score, body surface area.

BLAND ALTMAN PLOTS: COMPARISON OF BOTH Z-SCORES
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Background and Aim: Survivors of preterm birth are at increased risk
for cardiovascular disease. Several authors have also shown altered
cardiac structure and function in former preterms but it remains
unclear whether this is due to decreased cardiomyocyte endow-
ment or due to remodeling in the context of vascular disease.
Method: The PREMATCH-study recruited 93 extremely low
birth weight (ELBW) children (born <1000g) and 87 age-matched
healthy controls for a prospective assessment of cardiovascular
health at a median age of 11.0 years. Comprehensive echocardio-
grams were performed to evaluate standard cardiac structure and
function parameters. Blood pressure was recorded and vascular
stiffness assessed using applanation tonometry.
Results: The ELBW children were smaller in both length and
weight than the controls. Markers of cardiac size indicated smaller
hearts in ELBW-cases (mean LVEDD 4.06cm vs 4.22¢m; p 0.001),
but not if indexed for BSA (mean LVEDD z-score -0.51 vs —0.32;
p-119). There was no difference in sphericity of the LV. LV mass
was lower in ELBW than in controls (median LVM 75.3¢g vs 79.7¢;
p 0.003), however proportionally to LV size (mean mass to volume
ratio 1.10g/ml vs 1.08g/ml; p 0.430).
Function-wise, there is no difference in LV ejection fraction but a
decreased LV s” in ELBW (mean s’ z-score -1.22 vs -0.92; p 0.002)
might suggest a lower longitudinal function.
Blood pressure is higher in the ELBW-group (median
SBPpercentile 84 vs 58; p<0.001; median DBPpercentile 69 vs
55; p<0.001). Carotid-to-femoral pulse wave velocity (PWV)
was not significantly different between ELBW-cases and controls
(mean PWV 4.13 vs 4.37; p 0.20).
Conclusions: In our study the cardiac phenotype of children born
with an extremely low birth weight was relatively mild. Cardiac
size is decreased, but in line with the decreased body size.
There are no arguments for hypertrophy or systolic dysfunction.
Additionally there are no arguments for increased vascular stiffness.
These findings contrast several other studies. Nevertheless blood
pressure is higher in ELBW-cases. Possibly, at at this relatively
young age, more sensitive methods are needed to assess cardiac
remodelling after preterm birth. The possibility to evaluate the
relationship between vascular and cardiac manifestations is a major
strength of this study.

Keywords: preterm birth, cardiovascular health
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Hypoplastic left heart syndrome: experience in our center
after the implementation of a multidisciplinary care
program
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Background and Aim: The hypoplastic left heart syndrome (HLHS)
is a complex heart disease that presents many challenges for post-
natal management. Prenatal diagnosis and protocolized pre and
post-surgical management influence the prognosis.
We aimed to compare our outcomes before and after the imple-
mentation of a protocolized multidisciplinary program.
Method: In 2017, we implemented a protocolized management
that included training, and the creation of a multidisciplinary
working group that included medical doctors, specialized nurse
practitioners, psychologists, and social workers. There are also spe-
cific pre and post-surgical protocols and guides that ensure con-
tinuous intra-hospital monitoring and a rigorous outpatient
follow-up.
This retrospective study included patients with HLHS born
between 2010 and 2022, and results were analyzed dividing the
cohort into two groups: from 2010 to 2016 (group one), and
2017 to 2022 (group two).
Results: Thirty-one patients were included, 14/31(45%) in group
one and 17/31(55%) in group two. There were no difterences
between groups regarding prenatal diagnosis (85% vs. 88%, p
=0.6), gestational age (38 [37-39] vs. 39 [38-39] weeks, p=0.4),
and birth-weight (2870 [2810-2930] vs. 3215 [2695-3547| grams,
p = 0.6). Six patients (43%) in group one received comfort care vs.
2/17 (12%) in group two (p =0.04).
Ofthe patients with active management, 8/8(100%) vs. 3/17(17%)
received mechanical ventilation and only those in the second
group received non-invasive ventilation and a hypoxic mixture
(p<0.001) before the first intervention.
Patients in both groups underwent surgery after 7 days [6-14]. In
the second period, we performed more Norwood/Sano or
Damus-Kaye-Stansel surgeries (86% vs. 62%) and fewer hybrids
(13% vs. 37%). Postoperative ECMO was used mostly in the sec-
ond period [1/8(12%) vs. 6/15(40%)]. Hospital stay was 55 [47-75]
vs. 83 [52-129] days.
Hospital mortality in patients with active management [(3/8(37%)
vs. 2/15(13%)] and overall mortality [10/14(71%) vs. 7/17(41%)]
decreased after implementation of the protocolized program.
Interstage mortality did not show significant differences [1/
8(13%) vs. 3/15(20%)].
Conclusions: In our cohort, survival in patients with HLHS has
improved thanks to the implementation of the protocolized man-
agement and the cumulated experience The complexity of man-
aging these patients makes it necessary for centers of excellence to
achieve better survival and quality of life.

Keywords: Hypoplastic left heart syndrome, multidisciplinary
program
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Exercise capacity remains stable in fontan patients entering
adulthood
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Background and Aim: Impaired exercise capacity is a frequent com-
plication in Fontan patients and the functional capacity has been
described to progressively decline with age. However, there are
few longitudinal studies, and the pediatric age group dominates.
We aimed to describe the natural course of exercise capacity in
a population-based Fontan cohort, as these patients enter
adulthood.
Method: Two serial cardiorespiratory exercise tests (CPX) were
performed in Danish Fontan patients. Thirty patients (15 males)
reached a respiratory exchange rate of minimum 1.0 in both
CPX-tests and were included in the analyses. The time interval
between the two tests was ten years, with a mean age of 17 years
in study 1 and 27 years in study 2. Peak oxygen consumption
(VO2) and oxygen pulse were measured. Results from the two
assessments were compared for each patient using paired t-tests.
Results: 60% had a predominantly left ventricle and 40% a pre-
dominantly right ventricle. Types of total cavopulmonary connec-
tions included extracardiac conduit (47%), lateral tunnel (50%) and
classical Fontan (3%). Mean age at Fontan completion was 5.8
years (range 1.5-25.7). There was no significant change in exercise
capacity in these 30 patients during the study period. VO2
remained stable with peak VO2 24.9 ml/min/kg (range 14.1 -
47.2) in study 1 and 23.9 ml/min/kg (range 11.4 - 41.1) in study
2 (p = 0.34), and mean percent predicted peak VO2 at 67.2%
(range 30.0-108.0) in study 1 and 68.5% (range 40.0 — 97.0) in
study 2 (p = 0.68). Percent predicted O2-pulse was also stable
with 88.9% (range 31.5-157.0) in study 1 and 87.8% (range
52.3-155.4) in study 2 (p = 0.81).
Conclusions: Exercise capacity remained stable during transition
from childhood to adulthood in this cohort of Danish Fontan
patients.

Keywords: TCPC, Fontan, CPX
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Background and Aim: Sufficiently effective therapy to improve
reduced exercise capacity in Fontan patients is currently lacking.
Resistance training, focused on the lower leg muscles, has been
suggested to augment the peripheral muscle pump and thereby
enhance exercise capacity. Therefore, we aimed to augment the
peripheral muscle pump with high-weight resistance training, to
improve exercise capacity in Fontan patients.
Method: This study was a randomized semi-cross-over controlled
trial. The effects the 12-week leg focused high-weight resistance
training (3 supervised training sessions a week) supported by a
high-protein diet were measured on (sub) maximal exercise capac-
ity, cardiac function (measured using MR), muscle strength and
quality of life in pediatric Fontan patients.
Results: Twenty-eight pediatric Fontan patients were included, 27
patients, (median age 12.9 years [IQR: 10.5 — 16.2]), successtully
completed the program. At baseline patients had a reduced exer-
cise capacity of 33.3 ml/kg/min [27.1 - 37.4] (73% [62 — 79] of
predicted). Peak VO2/kg improved significantly with +6.2 ml/
kg/min [95% CI: 3.4 — 9](+18%) p<0.001, compared to the con-
trol period. Peak load improved with 22 watts [95% CI: 12 — 32]
p<0.001, compared to the control period. Indexed single ventricle
stroke volume increased significantly (43 ml/m2 [40 —49] vs 46 [41
- 53], p=0.014), as did inferior caval vein flow (28 ml/m2 [20 —
33] vs 31 [27 - 39], p = 0.015), while superior caval vein flow and
EDV/Mass ratio remained unchanged. Maximum walked distance
during the 6-minute walking test and average heart rate during
submaximal exercise testing improved significantly after training
(+28 meters, p =0.021 versus controls, average heartrate -8 beats
p =0.042 versus controls). Seven out of nine measured muscle
groups, including all leg muscles, increased significantly compared
to the control period. Children improved significantly on the
physical functioning and change in health domains of quality of
life (child health questionnaire). Parents reported quality of life also
improved significantly on the general health, change in health,
bodily pain and general health perception domains compared to
the control period.
Conclusions: In a relatively large group of 27 older Fontan children,
12-weeks of leg focused high-weight resistance training improved
exercise capacity, cardiac output, muscle strength, and quality
of life.

Keywords: Fontan procedure; Exercise capacity, cardiac func-
tion, cardiac rehabilitation; resistance training
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Energy drinks: do they give the pediatric cardiovascular
system wings? - results of the educate-study

Felix Sebastian Oberhoffer, Pengzhu Li, André Jakob, Robert Dalla
Pozza, Nikolaus Alexander Haas, Guido Mandilaras
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Background and Aim: Energy Drinks (ED) are sweetened beverages
that contain stimulants such as caffeine, guarana or taurine. EDs are
popular among children and teenagers. Multiple adverse cardio-
vascular events associated with ED consumption were reported
in minors. Despite EDs’ increasing popularity, their acute effects
on the pediatric cardiovascular system had not been investigated.
Therefore, the EDUCATE-Study (Energy Drinks - Unexplored
Cardiovascular Alterations in TEens and TwEens) was initiated by
our institution. This abstract shortly summarizes published data
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concerning the ED-induced effects on pediatric blood pressure,
arterial stiffness, heart thythm and electrocardiographic time inter-
vals demonstrated in the EDUCATE-Study.
Method: The EDUCATE-study was a randomized, single-blind,
placebo-controlled, crossover clinical trial. Study particpants were
asked to consume a weight-adjusted ED amount (3 mg caffeine per
kg bodyweight) or a placebo beverage on two consecutive days.
Systolic (SBP, mmHg) and diastolic blood pressure (DBP,
mmHg) were measured by an oscillometric device. Peak circum-
ferential strain of the common carotid arteries (CCA CS, %), a
marker of arterial stiffness, was assessed sonographically by 2D
speckle tracking. SBP, DBP and CCA CS were evaluated at the
following time points: baseline as well as 30, 60, 120 and 240
minutes after beverage consumption. Heart rhythm and electro-
cardiographic time intervals were recorded via a 3-lead Holter
monitor and analysed up to 240 minutes after beverage
consumption.
Results: In total, 27 children and adolescents were included (14.53
+2.40 years, 14 male). The ED consumption led to a significantly
higher SBP (5.23 mmHg, p<0.0001) and DBP (3.29 mmHg,
p<0.001). CCA CS was significantly lower (11.78+2.70 % wvs.
12.29+2.68 %, p=10.043) after the ED intake indicating an
increased arterial stiffness. Moreover, the ED consumption
resulted in a significantly higher number of supraventricular extra-
systoles (incidence rate ratio: 1.700 (1.058, 2.732), p = 0.0276) and
a significantly lower heart rate (79.54+8.85 bpm vs. 82.65+8.81
bpm, p=0.012).
Conclusions: The EDUCATE-Study suggests that acute and single
dose ED intake is associated with negative impacts on the pediatric
cardiovascular system. Minors, particularly those presenting with
cardiovascular risk factors (e.g., arterial hypertension, arrhythmia),
should be discouraged from consuming EDs. The chronic effects
of ED consumption on the pediatric cardiovascular system need to
be addressed in the future.

Keywords: Energy Drinks, Cardiovascular, Prevention,
Pediatrics
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Early life predictors for blood pressure in healthy
adolescents are not associated with enhanced carotid
intima-media thickness (cimt)
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Background and Aim: Atherosclerosis development starts as early as
childhood. Early life determinants including birth weight, body
mass index (BMI) increase during childhood, physical activity,
and fruit intake can modulate the development of hypertension
and other risk factors for atherosclerosis. Birth cohort studies such
as the Wheezing Illnesses Study Leidsche Rijn (WHISTLER) offer
a unique opportunity to study early life determinants of blood
pressure and preclinical atherosclerosis later in life. The aim of
the current study is to investigate whether early life determinants
predict blood pressure in adolescence, and preclinical atherosclero-
sis as assessed by carotid intima-media thickness (cIMT)
measurements.
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Method: The WHISTLER birth cohort study enrolled healthy
children at birth, and followed them until 16 years of age (n =232
children). Physical measurements and questionnaires were per-
formed at 5 years of age, and at 12-16 years. Data included birth
weight, BMI, waist/hip ratio, physical activity, fruit intake, family
history of atherosclerosis, blood pressure, and cIMT measurements
using ultrasonography. We used multivariable linear regression
analyses to evaluate cross-sectional determinants of blood pressure
and cIMT at 12-16 years, and early life predictors for blood pres-
sure and cIMT at 12-16 years.
Results: The cross-sectional analysis in healthy adolescents 12-16
years of age showed BMI as the main determinant of blood pres-
sure. Early life predictors for blood pressure included the increase
in BMI between 5 and 12-16 years of age, and blood pressure at 5
years. For cIMT measurements in healthy adolescents, we did not
identify any cross-sectional determinants. Early life predictors for
cIMT included only cIMT at 5 years.
Conclusions: Early life predictors for blood pressure in healthy adoles-
cents include the increase in BMI between 5 and 12-16 years of age,
and blood pressure at 5 years. These early life determinants were not
associated with a higher cIMT in healthy adolescents. Only cIMT at5
years was associated with cIMT in healthy adolescents. Our results
show that blood pressure and its early life determinants are not asso-
ciated with cIMT in healthy adolescents. This suggests that cIMT
measurements in healthy adolescents may not fully capture their ath-
erosclerotic risk, in line with other recent studies.

Keywords: adolescents, atherosclerosis, c¢IMT, children,
cardiovascular risk factors
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Background and Aim: Microcirculation plays an important role in
the regulation of cardiovascular function and end-organ perfusion.
Dystunction of the microcirculation is an early marker of acquired
cardiovascular diseases. However, data on patients with congenital
heart disease is scarce. It was the aim of this study to evaluate endo-
thelium-dependent and endothelium-independent microcircula-
tory function in patients with congenital cardiac disease.

Method: Prospective study of children and adults with history of
repaired aortic coarctation (CoA), bicuspid aortic valve (BAV),
Martan syndrome (MFS) or single ventricle following Fontan pal-
liation (SV). Laser Doppler (Periflux5000, Perimed AB, Sweden)
was used to assess

cutaneous microcirculation non-invasively. The change of cuta-
neous microcirculatory flow in response to iontophoresis with
acetylcholine (ACh) as an endothelium-dependent vasodilator
and sodium nitroprusside (SNP) as endothelium-independent vas-
odilator was assessed quanitatively using a standardized protocol.
The area under the curve over 2 minute cycles at baseline and
maximal response were selected for analyses. Logarithmic transfor-
mation was performed. Mulitple regression analyses correcting for
age and sex as well as partial correlations were carried out.
Results: 211 subjects were included (56 CoA, 46 BAV, 20 MFS, 30
SV, 59 controls). Mean age 29 (range 8-65) years. 13% of
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participants were on vasodilatory medications, 12% were esposed
to nicotine. At baseline, the SV group had a significantly lower
microcirculatory perfusion than controls, while MFS patients
had relatively increased perfusion. The response to transcutaneous
iontophoresis of ACh was not significantly different between the
groups, though there was a trend towards a diminished maximal
response in the SV group. However, following iontophoresis of
SNP, we saw an increased response in the BAV and MFS groups,
while vasodilation was diminished in the SV group. The CoA
group had a trend towards lower baseline perfusion and response
to SNP. Laser Doppler outcome variables did not correlate with
taking a vasodilatory medication or being exposed to nicotine.
Conclusions: While patients with SV physiology have impaired
microcirculation at baseline and in response to iontophoresis of
vasodilatory medications, the response to endothelium-indepen-
dent vasodilatory stimuli appears increased in both MFS and
BAYV patients. The regualation of cutaneous microcirculation in
SV patients will be the subject of future studies.

Keywords: microcirculation, endothelium, single ventricle,
Marfan syndrome, bicuspid aortic valve, coarctation

Laser Doppler Figure and Table
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Figure: Microcirculatory flow at baseline and in response to iontophoresis boluses of
Acetyl Choline (left) or Sodium Nitroprusside (right) per group. Number of boluses is
indicated on the timeline (x-axis). Flow is quantified as area under the curve over 2 minute
cycles each. Groups: Control (blue), Coarctation (green), Bicuspid Aortic Valve (grey),
Marfan syndrome (yellow), Single Ventricle with Fontan circultion (red).

Table: Cutaneous microcirculation at baseline and its maximal repsonse to iontophoresis
of Acetyl Choline (ACh) or Sodium Nitroprusside (SNP).

CoA BAV MFS sV
B P B P B P B P
Base -0.081 0.065 0.055 0.235 0.148 0.015* -0.119 0.032*
ACh max -0.026 0.73 0.101 0.213 0.079 0.467 -0.143 0.134
SNP max -0.132 0.075 0.206 0.009" 0.207 0.042* -0.192 0.041*

B-values (corrected for age and sex) and the respecitve p values are presented per patient
group compared to healthy controls. P-values <0.05 were considered significant (*). A
trend was defined as a p<0.2 and marked in /tallic.
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Stairway to heaven - evaluation of cardiorespiratory fitness
with a simple standardized stair climbing test in
comparison to standard cardiopulmonary
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Background and Aim: According to the WHO, cardiovascular dis-
eases are the leading cause of death worldwide. Intensive research
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has shown that the cardiorespiratory exercise capacity of our
organism is one of the decisive, if not the main factor in prevention
of cardiovascular events or to curb existing risk factors and influ-
ence morbidity and mortality. Nevertheless, this parameter is only
rarely recorded in routine clinical examinations. Currently, after
individual indication, spiroergometry is considered the gold stan-
dard for assessing individual maximal exercise capacity.
Alternatively, only the submaximal six-minute walking test
(6MWT) is available so far. The aim of this study is to develop
a standardized stair climbing test (SCT) with a reliable correlation
to spiroergometry and 6MWT.
Method: In our pilot studies 25 healthy children (10-18 years), 52
healthy young adults (18-30 years), 27 Fontan patients (9 -29 years)
and 10 patients after heart transplantation (10-33 years) were
included.
We tested the individuals’ CRF by a treadmill exercise test and
6MWT (DGPK protocols) and a defined SCT according to our
standardized protocol. In our SCT the individuals had to climb
four floors (13, 14 m height) up and down as fast as possible;
the time (tSCT) was stopped, and the vital signs were measured
during this test. The correlation of the results from the simple exer-
cise tests to CPET was evaluated.
Results: We could demonstrate a significant correlation between
the measured time during the SCT and VO2max for instance
in healthy adults: r= -0.783; p = <0.001. There was also a good
correlation between the distance achieved during the 6MWT and
the passage time of our stair climbing test (r= -0.709; p=
<0.001). Finally, the calculated oxygen pulse (VO2max/
HFmax) showed a reliable correlation with the values of the stair
climbing test (r=-0.779; p = <0.001).
Conclusions: We could demonstrate a significant correlation of the
results of our SCT and the standard CPET VO2max and oxygen
pulse in healthy subjects and various defined group of patients.
Therefore, the SCT can be used as a simple and cheap standardized
exercise test to assess CRF in healthy and chronically ill patients. In
addition it seems useful to detect early cardiorespiratory changes as
a screening test.

Keywords: cardiorespiratory fitness, exercise testing, stair
climbing test
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Background and Aim: To evaluate the change in aerobic fitness
(VO2max), measured by cardio-pulmonary exercise test
(CPET), in children with congenital heart disease (CHD), com-
pared to matched healthy controls, and identify predictors of
VO2max change with time in this specific population.

Method: This longitudinal multicentre cohort study was carried out
from 2010 to 2020. We included CHD paediatric patients from
the cohort of a previous cross-sectional study, who had a second
CPET at least 1 year after the first one, during their follow-up.
Trial registration: NCT04815577.

Results: We included 936 children, 296 in the CHD group and 640
controls. Mean time between baseline and final CPET was 4.4 +
1.7 years. After matching on age and gender and adjustment for age
and BMI, the mean VO2max group difference was 10.5% * 1.0%
of percent-predict VO2max at baseline and increased to 19.1% =+

VO2max change with time in CHD and control groups.
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1.3% at final assessment. In the CHD group, the proportion of
children with impaired aerobic fitness was significantly higher at
final than at baseline CPET assessment (51.4% vs 20.3%; P <
0.01). The mean annual VO2max decrease was significantly worse
in the CHD group than in controls (— 1.88% * 0.19% of percent-
predict VO2max/year vs. -0.44% * 0.27% of percent-predict
VO2max/year, P < 0.01, respectively). In multivariate analyse,
male gender, a high initial VO2max, a high BMI, and the number
of cardiac surgical procedures >2, were predictors of the VO2max
decrease with time.
Conclusions: The VO2max decrease with time is more pronounced
in children with CHD compared to healthy matched controls.
This study highlighted the importance of serial CPET assessment
in children with CHD.

Keywords: Congenital heart disease, VO2, Cardio-pulmonary
exercise test, Paediatrics, Physical capacity
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Anti-coagulation with warfarin for paediatric cardiac
indications: A national review

Stephen T. O’brien?, Sophie Duignan®, Kathleen Crumlish?, Jacqueline
O’donoghue’, Orla Franklin®, Phillip Roberts', Colin J. Mcmahon?
"Department of Paediatric Cardiology, Children’s Health Ireland at
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Background and Aim: Warfarin is used as anti-coagulation for paedi-
atric patients for a wide range of cardiac indications but carries the
disadvantage of requiring INR monitoring and dose adjustment.
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Management of warfarin therapy is challenging due to its narrow
therapeutic window and is further complicated in children by
dietary changes, frequent illnesses and developing systems of
metabolism and haemostasis. We aimed to retrospectively review
the indications, INR levels, percentage time in range, and dose
adjustments of the national cohort.
Method: The warfarin database was used to identify patients actively
being prescribed warfarin by the cardiology team during a four-
week study period, May 2022. A retrospective review was then
performed of identified patients’ medical records to assess the indi-
cation, time in INR target range and frequency of phlebotomy.
We looked at all INR results and the percentage time in range
(ITR%) and calculated the median ITR% by indication. The first
4 weeks of treatment were excluded to ensure patients were estab-
lished on warfarin.
Results: Twenty-six patients were identified. The most common
indication for warfarin use was in patients post-TCPC (total
cavo-pulmonary connection) (n =18, 69%). We demonstrated a
variability in duration of warfarin therapy following TCPC,
(median of 9 months, range 6-19 months). Nineteen (73%) of
patients had used the coagucheck machine for home measurement
of INR. The median frequency of phlebotomy for all indications
was one test every 1.47 weeks and the median %ITR was 55%
(29% — 86%) and this was also broken down by indication (see
table). Of note, the percentage under target range in the patients
with mechanical mitral (2) and aortic valves (1) was found to be
23% and 33% respectively.
Conclusions: Warfarin is commonly used for anticoagulation in
paediatric patients with a wide range of cardiac conditions.
These data demonstrate a high frequency of INR values outside
of the target range. This necessitates frequent phlebotomy and
dose changes, resulting in a significant effect on quality of life of
these patients and their families. Emerging evidence for direct oral
anticoagulants in paediatrics may represent an alternative to war-
farin in the future although more research is required for their use
in certain cardiac indications.

Keywords: Warfarin, Paediatric, Cardiology

Number of Indication Target INR %ITR Frequency of

patients phlebotomy

26 All Indications Variable (see 55.4% (29.7 — Every 1.47 weeks

below) 86.4)
18 Post-TCPC 1.8-2.5(13) 58.6% (29.7 — Every 1.56 weeks
2.0-3.0(5) 74.2)

2 Mechanical 3.0-4.0 (1) 45.6% Every 1.06 weeks
Mitral Valve 3.5-4.5 (1)

1 Mechanical 2.5-35 49.8% Every 1.7 weeks
Aortic Valve

1 PIMS-TS with 2.0-3.0 37.5% Every 1.4 weeks
coronary
aneurysm

1 Kawasaki Disease | 1.8—-2.2 46.9% Every 1.3 weeks
with large
coronary
aneurysms

d; Post trans- 1.8-2.5 86.4% Every 2.2 weeks
conduit puncture
closure of mitral
valve

1 CVA post BD 2.0-3.0 74.1% Every 2 weeks
Glenn

1 Early valve 2/-2.5 45.2% Every 1.1 weeks
dysfunction post
PPVR

Summary of Results
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Predicting cardiogenic shock in multisystem inflammatory
syndrome in children

Said Bichali', Mathilde Bonnet!, Marie Emilie LampinZ, Jean Benoit
Baudelet!, Héloise Reumaux?, Olivia Domanski’, Thameur Rakza’,
Alexandre Delarue!, Morgan Recher’, Jérdme Soquet®, Francois Dubos’,
Stéphane Leteurtre?, Ali Houeijeh!, Francois Godart!

"Univ. Lille, CHU Lille, Pediatric Cardiology, F-59000 Lille, France;
2Univ. Lille, CHU Lille, Pediatric Intensive Care, F-59000 Lille,
France; Univ. Lille, Ulr 2694 - metrics: évaluation des technologies de
santé et des pratiques médicales, F-59000 Lille, France; 3Univ. Lille,
CHU Lille, Pediatric Rhumatology, F-59000 Lille, France; *Univ.
Lille, CHU Lille, Cardiac Surgery, F-59000 Lille, France; *Univ. Lille,
CHU Lille, Pediatric Emergency, F-59000 Lille, France.

Background and Aim: NT-proBNP has been shown to be the key
cardiac marker to differentiate between serious and non-serious
conditions related to SARS-CoV-2. This study aims to predict
cardiogenic shock at diagnosis of multisystem inflammatory syn-
drome in children (MIS-C or PIMS-TS) using NT-proBNP.
Method: A single-center prospective cohort observational study
was conducted between May 2020 and July 2022 at a tertiary care
hospital. Children meeting the World Health Organization MIS-
C criteria were included. The primary outcome was the occur-
rence of cardiogenic shock, assessed using logistic regression and
receiver operating characteristic curve analysis.
Results: Sixty children were assessed for inclusion and 31 children
were finally analysed (52% males, median age 8.8 (5.7-10.7) years).
Nine children (29%) had cardiogenic shock. Median NT-proBNP
level at diagnosis was 10870 (2328-16836) ng/L. At the time of
diagnosis, NT-proBNP was associated with cardiogenic shock
(OR 3.11 (1.23-7.91), p=0.02). NT-proBNP at diagnosis >
11254 ng/L had a sensitivity of 89%, and a specificity of 68% in
predicting cardiogenic shock. The addition of age > 8 years and
time to diagnosis > 6 days had a sensitivity of 89%, a specificity
of 91%, a positive predictive value of 80%, and a negative predic-
tive value of 95% for cardiogenic shock.
Conclusions: NT-proBNP at diagnosis > 11254 ng/L predicted
cardiogenic shock in MIS-C. This biological marker, associated
with an older age and a long time to diagnosis, could help to
improve triage and intensify treatment.

Keywords: COVID 19, heart failure, biomarker, MIS-C,
PIMS, diagnostic delay
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Prevalence and patterns of antibiotic treatment in neonates
with critical congenital heart defects

Jessica A. Davis', Tracy Baust?, Michael J. Morowitz’

"Department of Health Promotion and Development, University of
Pittsburgh, Pittsburgh, Pennsylvania, United States of America;
2Department of Critical Care Medicine, UPMC Children’s Hospital of
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’Department of Surgery, University of Pittsburgh, Pittsburgh,
Pennsylvania, United States of America

Background and Aim: Antibiotic treatment in the setting of negative
blood cultures has been associated with adverse outcomes in pre-
term and full-term neonates without congenital heart defects.
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Although data exists demonstrating widespread antibiotic treat-
ment across other critically ill neonatal populations, there are no
available data regarding the prevalence and potential consequences
of antibiotic treatment among neonates with critical congenital
heart defects (CCHD) beyond perioperative prophylaxis. The
purpose of this study is to describe prevalence and patterns of anti-
biotic treatment in the first 28 days of life in a cohort of neonates
with CCHD.
Method: A secondary analysis was performed using electronic
health record data of full-term neonates with CCHD who
required cardiac surgery in the first 28 days of life and were admit-
ted to a children’s hospital in the Northeastern United States of
America between April 2016 and April 2020. Neonates in this
cohort had no other defects or chromosomal abnormalities, and
all received prostaglandins preoperatively. Descriptive statistics
were generated to show cohort characteristics, antibiotic treatment
days, and indications for use. Pearson Chi-Square, binary logistic
regression, independent samples t-test were used to analyze poten-
tial predictors.
Results: A total of 74 neonates with CCHD were included, with
the majority being prenatally diagnosed (57/74, 77%) and male
(48/74, 64.9%). Thirty-eight (51%) received antibiotics in the first
48 hours after birth and 65 (88%) in the first seven days. Antibiotic
treatment ranged from three to 27 days (mean 10 days, SD 6 days).
Two neonates had positive blood cultures (2.7%). Prenatal diag-
nosis was not a significant predictor of antibiotic treatment in
the first 48 hours after birth and there were no significant predictors
for antibiotic treatment in the first seven days. Biventricular repair
(41/74, 55.4%) was associated with fewer antibiotic treatment days
(P =.016) in the first 28 days of life.
Conclusions: These are the first available data on antibiotic treat-
ment beyond perioperative prophylaxis in neonates with
CCHD. Antibiotic treatment may be highly prevalent among
CCHD and more common in those with univentricular defects.
Larger, multi-center studies are needed to corroborate these find-
ings and enhance understanding of potential consequences of anti-
biotic treatment in the setting of negative blood cultures.
Keywords: antibiotics, sepsis, neonate, critical congenital heart
defects
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Clinical profile and pre-operative critical care needs of
children with TAPVC: A retrospective study from a
pediatric cardiac critical care unit

Arun Kumar Baranwal, Priyanka Goyal, Rakesh Kumar Pilania,
Navpreet Kaur

Postgraduate Institute of Medical Education and Research (PGIMER),
Chandigarh, India

Background and Aim: Managing Total anomalous pulmonary
venous connection (TAPVC) is highly challenging. There is scar-
city of data on their pre-operative clinical profile and critical care
needs from lower-middle income countries. Current study is con-
ducted to identify clinical profile, pre-operative critical care needs
and outcome among patients with TAPVC in a newly commis-
sioned pediatric cardiac intensive care unit in a lower-middle
income country.
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Method: Medical records of all admitted children with diagnosis of
TAPVC during its first 4 years of commissioning (Nov’18-Oct’22)
were reviewed. Data regarding demographic and clinical details,
their critical care needs and final outcome were collected and
analyzed.
Results: Out of 920 patients, 43 had TAPVC (Male:Female; 5:1).
They were diagnosed at postnatal age (IQR) of 67 (28-150) days,
and presented to our hospital at 67 (32-180) days. Respiratory
distress (n =40, 81.39%) and cyanosis (n=14, 32.5%) were
common presenting symptoms. Supracardiac type was most
common (n=22, 51.16%). Unobstructed and obstructed
TAPVC accounted for 35 (81.39%) and 8 (18.60%) patients
respectively. Critical care requirements included mechanical
ventilation [invasive; n =16, 37.20%; Obstructed, n =4, dura-
tion, 5.5 (1.25-14.25) days; Unobstructed, n =12, 3.5 (3-6.5)
days) and non-invasive; n =12, 27.90%), inotropic support (n
=17, 39.53%), peritoneal dialysis (n =2, 4.65%) and chest tube
drainage for pneumothorax (n=2, 4.65%). One patient with
coarctation needed prostaglandin E1. Twenty-three patients
(53.5%) had pulmonary hypertension. Common associated car-
diac defects were ASD (n =40, 93%) and TR (n =18, 41.8%).
Twenty one (48.8%) patients underwent surgery. Five
(23.80%) of them died post-operatively; all were obstructive in
type. Median admission-surgery interval was 10 (8-22) days.
10 (23.3%) patients were sick and died before surgery could be
done. Rest were discharged, post-stabilization, for surgery on
follow up.
Conclusions: Identification and thus presentation to tertiary care
facility is delayed in TAPVC patients. A significant number of
patients need mechanical ventilation and inotropes prior to sur-
gery. Obstructed TAPVC is associated with poor outcome.
Appropriate pre-operative critical care is a boon to children with
late presentation.

Keywords: Total Anomalous Pulmonary Venous Connection,
Clinical profile, Critical Care needs, Outcome, Lower-Middle
Income country
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Left atrial strain and duration of intensive care in children
with congenital diaphragmatic hernia

Katarina Overmo Tydén, Baldvin Jonsson, Carmen Mesas Burgos,
Felicia Nordenstam

Department of Women's and Children’s Healths, Karolinska Institutet,
Sweden

Background and Aim: Congenital diaphragmatic hernia (CDH) is a
severe malformation syndrome that affects approximately 2, 5/
10000 live births. The newborn child presents with different
degrees of pulmonary hypoplasia and abnormal pulmonary vascu-
lar development. Children born with CDH present with various
degrees of pulmonary hypertension, left heart hypoplasia and left
and right heart dysfunction. Today, there is increased concern
about the important role of left ventricle (LV) dysfunction in chil-
dren with CDH. If there is LV dysfunction, traditional treatment
can worsen the situation and drive the child into cardiorespiratory
failure. Hence it is of importance to evaluate left ventricle function,
both systolic and diastolic. Left atrial strain is an established method
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to evaluate diastolic dysfunction in adults. Today, only a few stud-
ies have been published on LA strain in neonates and there are only
a handful publications on reference values.
Method: This was a retrospective observational cohort study,
including children born between 2018-2020 with CDH and
treated at Karolinska University Hospital. A retrospective exami-
nation of echocardiograms was performed.
LA strain was correlated with days spent at intensive care unit
(ICU) and need for extra corporal membrane oxygenation
(ECMO). LA strain analyzes were performed in TomTec version
TTA2 (TOMTEC imaging Systems GmbH, Unterschleissheim,
Germany).
Results: A total of 41 children born with CDH were included. 58 %
(n=27) were male. Gestational age was between 32+0 — 42+1
and average birthweight was 2.9 kg (range 1.5-4.3 kg)
Children with LA strain less than 35 (n=27) had a significantly
longer stay in ICU (mean 18.7 days, 95% CI 13.9-23.5 days) )
compared to children with LA strain more than 35 (n = 14) (mean
7,79 days, 95% CI 2.2-13.4 days) (p = 0.001).
Conclusions: LA strain is a feasible ECHO measurement to assess
diastolic ventricular function in children born with CDH.
Ventricular diastolic dysfunction assessed with LA strain is related
to longer stay in the intensive care unit.

Keywords: Left atrial strain, cardiac dysfunction, Congenital
diaphragmatic hernia, intensive care

0-99

Cardiac dysfunction requiring intensive care
management in pims-ts and covid 19 infection; ireland’s
experience through the pandemic

Nicola Mccay, Niamh Beire, Erike Brereton, Martina Healy, Orla
Franklin

Children’s Health Ireland, Crumlin, Dublin, Ireland

Background and Aim: Coronavirus disease 2019 (Covid-19) is an
infectious disease caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) Although primary infection is usu-
ally mild in children, paediatric Inflammatory Multi-system syn-
drome; temporally associated with SARS-CoV-2 (PIMS-TYS),
can result in significant cardiac manifestations.

Method: This is a retrospective multi-centre observational study
investigating cardiac disease and short-term outcomes in paediatric
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patients with Covid-19 infection, PIMS-TS and covid vaccine-
related myocarditis requiring intensive care (PICU) management
in Ireland between March 2020 and August 2022.

Data collection was coordinated through retrospective chart,
echocardiography database and electronic record review.

Results: » 126 children were admitted to PICU in Ireland with a
Covid-19 related illness between March 2020 and August 2022.

* 68.2 % of patients had acute Covid-19 infection, 30.9% PIMS-
TS and 0.7% post-covid vaccine-related myocarditis.

* 60.5% of patients in ICU with PIMS-TS had evidence of cardiac
involvement:

0 36.8% had reduced left ventricular function; 21.1% mild and
15.8% moderate.

0 31.6% of PIMS-TS patients had significant atrioventricular valve
regurgitation, 7.9% had coronary artery changes, 10.5% had peri-
cardial effusion.

* 13.9% of patients in PICU with primary covid-19 infection had
cardiac dysfunction, 80% mild. There were no cases with coronary
artery involvement or AV valve regurgitation.

e In PIMS-TS patients 53.8% required inotropic support com-
pared to 11.5% of Covid 19 infection

* 53.9% of patients with acute Covid19 infection required
invasive or non-invasive ventilation compared to 23.2% with
PIMS-TS.

*93.7% of patients with PIMS-TS related cardiac disease and 100% with
Covid-19 had a normal echo at the time of discharge from hospital.
Conclusions: The burden of cardiac disease in children requiring
PICU care for Covid-19 was high in the acute phase of the illness,
reassuringly all cardiac investigations had normalised at the time of
short-term follow-up.

Keywords: Paediatric intensive care, cardiac dysfunction,
Covid-19, PIMS-TS

Data; patients in PICU in Ireland with Covid-19 related illness
2020-2022
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COVID-19 +/ PIMS-TS PICU Admissions January 2020 to July 2022

n20

Mar20
Apr20
May20

Ventilation Status covip-19 PIMS-TS m’:ﬂ": i}::;: %

ST 36 8 a | 35%

NIV or No

Ventilation 51 31 1 83 65%

Required

Total 87 39 1 127

PIMS-TS LV systolic dysfunction on inital ECHO .. Patients
None 24
Mild 8
Moderate 6
Severe
Grand Total 38

Covid-19 LV systolic dysfunction initial ECHO _ Patients

None
Mild
Severe
Moderate
Grand Total
Medications CovID-19
Vaccinated 2 *(18 Unknown)
Inotropes 10
Milrinone 8
Steroids 37
VIG 11

31
5
1
37
Post-Vaccine | Grand
AlEAE Myocarditis | Total
74 1 5
21 31
22 1 31
37 74
31 1 43

Key data /results collated following our multi-centre observational study
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Thrombogenic myocardial infarction in newborn
Franziska Markel', Roman Antonin Gebauer', Marcel Vollroth?, Frank
Thomas Riede!

"Heart Center Leipzig, Department for Pediatric Cardiology,
Struempellstrasse 39, 04289 Leipzig, Germany; *Heart Center Leipzig,
Department for Pediatric Cardiosurgery, Struempellstrasse 39, 04289
Leipzig, Germany

Background and Aim: Myocardial infarctions in newborns are rare
and have a high mortality rate. 1, 2 We present a seldom case
of a newborn with a left coronary artery thrombus, who presented
in cardiogenic shock.

https://doi.org/10.1017/51047951123001099 Published online by Cambridge University Press

Method: Our patient was a term-hypertrophic newborn that
showed relevant hypoglycemia in the regular controls of the birth
clinic. 24 hours after birth, she was transmitted to the NICU due to
cyanosis, dyspnoea, and hypoxemia, with a maximum lactate of
20, and pH of 6, 9. Sonographically a left ventricular obstruction
was suspected; an infusion with prostaglandin was initiated
and the patient was transmitted to our heart center. She presented
in cardiogenic shock with ventricular tachycardia and minimal
output. A first defibrillation attempt of the VT was unsuccessful,
finally, the rhythm converted into sinus rhythm after treating
the hyperkalemia and the lactate acidosis. The ECG in SR
revealed a left anterior hemiblock and relevant ischemia of the left
heart. Echocardiographically we diagnosed a thrombus in the left
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ventricle and above the aortic valve, impeding blood flow to the
left coronary artery. As the catheter lab showed a total occlusion of
the LCA, an emergency surgical thrombectomy was initiated and
extracorporeal membrane oxygenation was started.
Results: As hyperkalemia and acidosis can aggravate ventricular
tachycardia these causes have to be treated beforehand to suffi-
ciently be able to convert the patient into sinus rhythm. In our
case, the ventricular rhythm disorder was suspicious with an
unusual QRS morphology, but it masked the relevant ischemia
in the ECG and made the finding of the diagnosis even harder.
The etiology of the thrombus can be varying from infection, auto-
immune disorders, oncologic diseases or inherited thrombophilias
such as Faktor-V-Leiden mutation, or Protein C- or S-deficiency.
Conclusions: Although a myocardial infarction due to thrombosis
on the second day of life is a very rare diagnosis, it has to be kept
in mind as one possible factor for a cardiogenic shock.
Keywords: Newborn, cardiogenic shock, thrombus, myocar-
dial ischemia

General Cardiology
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Clinical features and echocardiography of multisystem
inflammatory syndrome in children in the republic of
Ireland, April 2020 to october 2022.

Bryony Treston!, Bazlin Ramly', Eoin Fitzgemld’, Karina Forde!,
Niall Linnane?, Orla Franklin?, Colin Mcmahon?, Timothy R Leahy’,
Patrick Gavin'

'Department of Infectious Diseases and Immunology, CHI Crumlin and
Temple Street, Dublin, Ireland; *Department of Paediatric Cardiology,
CHI Crumlin and Temple Street, Dublin, Ireland; *Department of
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Department of Paediatrics, University of Dublin, Trinity College,
Dublin, Ireland

Background and Aim: Our aim was to describe the clinical presen-
tation of multisystem inflammatory syndrome — in children
(MIS-C) in the Republic of Ireland, since the onset of the
SARS-CoV-2 pandemic.

Method: Through prospective surveillance all paediatric patients
treated for MIS-C in the Republic of Ireland from April 2020
to October 2022 were included.

Results: 118 children were diagnosed with MIS-C during the study
period, (median age 6.6 years; males 57%). Of these, 78 were
deemed inflammatory type MIS-C and 40 Kawasaki disease type
MIS-C. Almost half had a bodyweight >91st centile for age.
Gastrointestinal and mucocutaneous symptoms were the most
common presenting complaint (both 67%), followed by respiratory
symptoms (61%) and lymphadenopathy (36%). ICU admission was
required for 27% of patients. Almost half of patients had abnormal
echocardiography at presentation. Impaired myocardial contractil-
ity and/or myocarditis were more common among inflammatory-
type MIS-C cases, whereas coronary artery abnormalities were
more common among KD-type. In analysis of MIS-C cases over
the first year of the pandemic (n = 54), all but three cases had normal
echocardiograms at follow-up (median 2 months) with the majority
returning to normal within a few days of presentation. Lymphocyte
and platelet counts were significantly lower among inflammatory-
type MIS-C cases compared to KD-type cases on admission (0.8 vs
2.8, p=0.003 and 187 vs 437, p =0.0004). Twenty-nine (54%)
MIS-C patients had evidence of previous SARS-CoV-2 infection,
with a higher rate in the inflammatory type (72%) compared to the
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KD type (8%). There were no fatalities among our cohort and all
patients were discharged home.
Conclusions: MIS-C patients in Ireland had similar clinical features,
echocardiography, and laboratory results to international case
series. However, disease severity was less in Ireland with lower
ICU admission rates, minimal morbidity, and no fatalities.
While half of children had abnormal echocardiograms at presen-
tation, resolution of these abnormalities mirrored the clinical pic-
ture of a prompt full recovery in the majority of cases.
Keywords: MIS-C, PIMS-TS, Kawasaki Disease, COVID-19,
Echocardiography
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Aspirin resistance in a cohort of paediatric patients with
in-situ bio-prosthetic heart valves
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Background and Aim: Aspirin is widely prescribed to reduce the risk
of thromboembolic events in at-risk paediatric patients with con-
genital heart disease (CHD). Patients with bio-prosthetic heart
valves are at an additional risk of sub-clinical thrombus formation
with postulated impact on valve-longevity and infective endocar-
ditis risk, in whom aspirin may attenuate this risk. The incidence of
aspirin resistance amongst patient with CHD has a wide range of
reported incidence. The aim of this prospective observational
study was to determine the rate of aspirin resistance in a cohort
of paediatric patients with in-situ bio-prosthetic heart valves.
Method: Patients were recruited prospectively from ward and out-
patient settings. Inclusion criteria; in-situ bio-prosthetic bovine or
porcine heart valves, and current aspirin therapy. Exclusion crite-
ria; age >18 years, known coagulation disorder or decreased plate-
let function, thrombocytopenia <150 x1079/L, haemoglobin
<100g/L, medications interfering with platelet function, active
endocarditis. All patients underwent recent echocardiography.
Aspirin resistance was defined as platelet inhibition below 50%
by thrombo-elastography (TEGPM) and light transmission plate-
let aggregation (LTA) below 20% using arachidonic acid agonist.
Results: There were 21 patients with an average age of 8.9 years
(range: 0.3-18.5). Eight were female (38%) and 13 were male
(62%). Most patients (90%, n = 19/21) had complex abnormalities
of the right ventricular outflow tract with pulmonary atresia (n
=8) being the most common single diagnosis. In 9 patients
(43%), the valve was situated within a conduit, in whom 44% (n
=4/9) had a valve sited percutaneously into an existing conduit.
Patients received standard therapeutic doses of aspirin of 3-5mg/
kg/day up to a maximum of 75mg/day. One patient received a
lower dose (0.5mg/kg) due to bleeding. Five patients (24%) were
aspirin non-responsive (TEGPM 0-26.5%, LTA 24.1-35%).
Conclusions: Twenty-four percent of patients with in-situ
bio-prosthetic heart valves in our cohort demonstrated aspirin
resistance. Given this relatively high rate in this at-risk group,
we advocate testing for aspirin resistance be performed in all such
patients. Further studies are needed to demonstrate whether aspirin
resistance is associated with adverse outcomes in this group.
Keywords: Aspirin, Resistance, Bio-prosthetic valve
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Outcome of down patients with repaired versus unrepaired
atrioventricular septal defect
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Background and Aim: Patients with Down Syndrome (DS) are fre-
quently bom with an atrioventricular septal defect (AVSD).
Surgical repair of the defect aims to minimize mortality and morbid-
ity. However, a surgical intervention, specifically in DS patients, is
not without risk and a subgroup of patients underwent only
conservative non-surgical treatment. Outcome data of these different
approachesare scarce. The aim of this retrospective study was to com-
pare the long-term outcome of DS patients with and without surgery
for AVSD.
Method: DS patients registered with AVSD in the hospital’s data-
base from January 1980 till December 2020 were selected. Patient
characteristics, peri-operative if appropriate, and follow-up data
were obtained from the medical files.
Results: In total, 72 unrepaired (36 male, 50%) and 134 repaired
patients (61 male, 46%) were included. After a maximum of 60 years
of follow-up, the all-cause mortality was 45.8% and 17.1%, respec-
tively. Thirty-six percent and 13%, respectively, were labeled asnon-
cardiovascular death. Mean survival time for unrepaired AVSD was
40.7 years (95% CI 36.1 — 45.2) and for repaired AVSD 38.5 years
(95% CI 35.3 — 41.6) (Log rank p = 0.465). However, the survival
rate 35 years after birth was 62.1% for unrepaired patients versus
81.7% for repaired patients. Mortality rates were the highest the first
months after surgical repair.
Conclusions: The mean survival rate of Down patients, born with
an AVSD, did not differ between repair or not. However, long-
term survival rate was higher in patients who underwent surgical
repair. Mortality was highest the first months after surgery.
Keywords: Down syndrome, atrioventricular septal defect,
atrioventricular canal, surgery, Eisenmenger syndrome, outcome
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Background and Aim: Exercise capacity is impaired in patients after
arterial switch operation (ASO) for complete transposition of the
great arteries. Maximal oxygen consumption is related with out-
come. This study assessed ventricular function by advanced echo-
cardiography and cardiac magnetic resonance (CMR) imaging at
rest and during exercise, to determine exercise capacity in ASO
patients, and to correlate ventricular function with exercise capac-
ity to identify early markers of deterioration.
Method: Forty-four patients (71% male, mean age 25 years - range 18-
40 years) were included during routine clinical follow-up.
Assessment involved physical examination, 12-lead ECG, echocar-
diography, and cardiopulmonary exercise test (CPET) (day 1). On
day 2 CMR imaging at rest and during exercise was performed.
Blood was sampled for biomarkers.
Results: All patients reported New York Heart Association class I, the
overall cohort had an impaired exercise capacity. Fragmented QRS
was present in 27%. Exercise CMR showed that 20% of patients had
abnormal cardiac reserve (CR) of the left ventricle (LV) and 25% had
reduced CR of the right ventricle (RV). CR LV and CR RV were
significantly associated with impaired exercise capacity. Pathological
patterns on myocardial delayed enhancementand hinge point fibrosis
were detected. Biomarkers were normal.
Conclusions: This study found that in some asymptomatic ASO
patients electrical, LV and RV changes at rest, and signs of fibrosis
are present. Maximal exercise capacity is impaired and linearly
related to the CR of the LV and the RV. Therefore, exercise
CMR might play a role in detecting subclinical deterioration of
ASO patients.

Keywords: transposition of the great arteries, arterial switch
operation, impaired exercise capacity, contractile reserve
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Factors that may influence symptoms during pregnancy in
women with congenital heart disease - data from the
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Institutet, Stockholm, Sweden; *Institute of Health Sciences, University
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Sahlgrenska University Hospital, Gothenburg, Sweden

Background and Aim: Women with a congenital heart defect
(CHD) contains the largest group of women with heart disease
during pregnancy. Women with complex heart defects count as
a high-risk pregnancy, which is associated with an increased risk
of miscarriage, premature labor as well as other complications dur-
ing pregnancy. For women with complications, the risk for com-
plications after pregnancy and labor is also higher. Since
pregnancy-related symptoms easily could be mixed up with signs
of heart failure, there is a need to further investigate the prevalence
of symptoms and compare whether certain factors are more
common in women who experience symptoms during pregnancy.
AIM: To investigate what factors influence symptoms during
pregnancy in women with congenital heart disease.

Method: Women in the national register of CHD, with a previous
pregnancy beyond 22 weeks of gestation, were identified in the
national birth register. Descriptive statistical analysis was performed
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in order to compare women with symptoms and those without
symptoms.

Results: Twelve hundred and seventy-seven women (mean age
29.7+ 5.0) with CHD were identified in the birth registry and
307 of them experienced symptoms. The most common symptom
was fatigue, followed by dyspnea, palpitations, edema, syncope
and chest pain. Symptoms were more common among women
who lived alone (44% vs. 24%, p. 0.02), had a lower education
level < 12 years (27% vs. 18%, p.<0.001), had more than 3 children
(51% vs. 23%, p.<0.001), were not so physically active (28%
vs.21%, p.0.01), had an impaired left ventricular function (36%
vs. 23%, p.0.01) and had an ongoing cardiovascular medication
(33% vs. 23%, p.0.004).

Conclusions: The vast majority of women with CHD undergo preg-
nancy without symptoms from their heart defect. However, it
appears that factors other than those related to the heart defect also
affect the burden of symptoms and may be noted early in pregnancy.

Keywords: ACHD, symptoms, reproduction, pregnancy

Table 1. Overview of variables.

Total n=1277 Symptoms n=307 Nosymptoms  p-value
n=970

Age, years, mean=sD 297 (5.0) 299 (5.1) 297 (5.0 0.40

Family situation, n(%) 0.02
Living alone 27 12 (44%) 15 (56%)

Living together 1133 269 (24%) 864(76.%)

Education level n(%) <0.001
=12 years 557 149(27%) 408(73%)

12 years a71 86 (18%) 385 (82%)

Complexity of the heart disease n(%) 015
Simple lesions 492 129(42%) 363 (37%)
Moderate/severe lesions 785 178(58%) 607 (62%)

No.of children, mean5D <0.001

03 1227 283(23%) 944(77%)

>3 47 24 (51%) 23 (49%)

Physical active (n(%) 0.01
<3 hours/week 709 201(28%) 508 (72%)
>3 hours/week 379 81 (21%) 298 (79%)

Left ventricle function, n(%) 0.01
impaired 75 27 (36%) 48 (64%)

Not impaired 1141 258(23%) 883 (77%)

Cardiovascular medications, n(%) 0.004
ves 162 54 (33%) 108 (67%)

No 1095 249 (23%) 846 (77%)

n, number; SD, Standard deviations; Bold figures denotes p <0.05
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Assessment of microvascular dysfunction in adults with
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Background and Aim: The role of coronary (CMD) and peripheral
microvascular dystunction (PMD) in adults with congenital heart dis-
ease (ACHD) is incompletely understood. Adenosine stress transthora-
cic echocardiography (TTE) is a validated method to assess coronary
flow reserve (CFR), but has not been used to assess CMD in ACHD.
Here, we aim to determine the presence of CMD and PMD in ACHD
non-invasively and to relate these to exercise capacity.
Method: We conducted a pilot study in 13 ACHD patients (5 males,
median age 31 years), including patients with cyanotic (n =7) and
acyanotic (n = 6) defects and patients with (n = 5) and without (n
= 8) history of cardiac surgery. CMD was assessed by CFR of the
LAD with cardiac ultrasound. CFR was measured by pulsed-wave
Doppler at rest and after adenosine administration intravenously
and calculated as the ratio between hyperemic and baseline average
peak coronary flow velocity values (Figure 1). A cut-oft value of
<2.5 was used to define CMD. PMD was measured by arterial
tonometry at the fingertip. A reactive hyperemia index (RHI) of
<2.1 was defined as reduced. Lab tests were performed and patients
underwent cardiopulmonary exercise testing. We examined asso-
ciations of CFR and RHI with patient characteristics (e.g., age, sex,
BMI), common biochemical parameters (e.g., hemoglobin, NT-
proBNP) and percent-predicted peak oxygen consumption (%
ppVO?2; reference values following Wasserman et al.) as well as
between CFR and RHI.
Results: CFR could successfully be measured in 9 out of 13
patients, and CMD was observed in 9 out of these 9. RHI was
reduced in 9 out of 13 patients and in 8 out of 9 with CMD.
CFR was higher in patients with LDL-c <115 mg/dl compared
to patients with LDL-c values >115 mg/dl (p =0.03). We found
significant negative correlations between CFR and systolic blood
pressure (p =-0.75; p = 0.02), hemoglobin (p = -0.67; p = 0.049),
fasting glucose (p =-0.82; p =0.007); and a positive correlation
with %ppVO2 (p=0.74; p=0.02).
Conclusions: This pilot study indicates that microvascular dysfunc-
tion is a common finding in ACHD patients, supporting more
extensive studies to determine its prevalence, extent and patho-
physiological contribution to prognosis.

Keywords: Microvascular (dys)function, Coronary flow
reserve, “Microcirculation"[Mesh], Adults with congenital heart
disease, “Heart Defects, Congenital”’[Mesh]
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Figure 1 Measuring coronary flow velocity by transthoracic cardiac ultrasound; pulsed-wave Doppler in the distal left anterior descending
artery at rest (A) and after adenosine administration intravenously (B). The traces were characteristically biphasic with a prominent diastolic
component. At baseline and during hyperemia, three optimal profiles of peak diastolic Doppler flow velocities were measured, and the results
were averaged. CFR was calculated as the ratio between hyperemic and basal average peak velocities.
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Retinal vessel analysis in adult patients with congenital
heart disease.
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Munic, Germany; >Department of Pediatric Cardiology and Congenital
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Background and Aim: Retinal vessel analysis gives important infor-
mation on the damage to microvascular structures and enables first
initial conclusions about cerebro- and cardiovascular risk.
Method: 91 Adults with Congenital Heart Disease (ACHD) (38.0
+ 9.6 years, 40 female) and 68 healthy controls (RC) (30.2 + 12.4
years, 34 female) were analyzed via SVAdrs occular fundus camera
(Imedos Systems GmbH, Jena, Germany) and analzyed for
»Arteriolar-to-venular ratio« (AVR), »Central retinal arteriolar
equivalent« (CRAE), and »Central retinal venular equiva-
lent« (CRVE)
Results: Mean AVR was 0.786 £ 0.100 on the left eye retina, and
0.816 £ 0.102 on the right eye retina for ACHD. In the healthy
control group AVR was 0.840 £ 0.083 on the left eye retina, and
0.830 * 0.082 on the right eye. After adjusting for age, sex, BMI
and systolic blood pressure ACHD showed significantly reduced
values on both retinas for AVR (left: ACHD: 0.785 £ 0.101 vs.
RC: 0.841 £ 0.084, p=.002; right: ACHD: 0.814 = 0.099 vs.
RC: 0.830 = 0.082, p=0.022). Furthermore, CRAE (left:
ACHD: 175 + 29 vs. RC: 204 * 20, p<.001; right: ACHD:
181 £ 25 vs. RC: 203 + 21, p<.001) and CRVE (left: ACHD:
224 + 31 vs. RC: 244 £ 19, p<.001; right: ACHD: 225 + 31
vs. RC: 245 + 21, p<.001) were narrower.
Conclusions: ACHD showed significantly worse values in several
retinal vessel parameters in comparison to healthy controls. The
clinical significance of these findings and further subgroup analysis
needs to be evaluated in future studies on microcirculation
of ACHD.

Keywords: Microcirculation, Retinal vessel —analysis,
Congenital Heart Disease
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Safety of transcatheter asd closure in elderly patients
Petya Stoyanova Parashkevova®, Lyubomir Georgiev Dimitrov?, Ivan
Getov Velkovski!, Valeri Lyubenov Gelev’

Department of Pediatric Cardiology, National Hospital of Cardiology,
Sofia, Bulgaria; ?Department of Cardiology, Acibadem City Clinic
Tokuda Hospital, Sofia, Bulgaria

Background and Aim: Atrial septal defect (ASD) is the most common
type of congenital heart defect diagnosed in adults but closure in
elderly patients is controversial. We aimed to evaluate the out-
comes and safety of transcatheter closure of secundum atrial septal
defects (ASDs) in two elderly patients.

Method: The first patient is a 74-year-old man with a history of ST-
elevation myocardial infarction (STEMI) in 2010, left ventricular
dysfunction, chronic atrial fibrillation, heart failure NYHA class
ITI, and arterial hypertension grade III. The second patient is a
70-year-old woman with newly diagnosed ASD due to an attack
of atrial fibrillation. The patient has long-standing grade 3 arterial
hypertension. In addition to routine examinations, both under-
went computer tomography (CT) and 3D reconstruction of the
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defect to assess its size and morphology. Patients were considered
suitable for transcatheter closure of the ASD.
Results: Transcatheter atrial septal defect device implantation is a
safe procedure. However, in elderly patients there may be some
complications like acute pulmonary edema when the increase in
left atrial pressure after the closure of ASD impairs left ventricular
diastolic function. Though left atrial pressure is often monitored
during test occlusion of a defect, it is not clear at what cut-off value
device implantation is contraindicated. To prevent this complica-
tion the diuretic therapy in our patients was escalated two days
before the procedure. The ratio of pulmonary blood flow to sys-
temic blood flow (Qp/Qs) were 3.11 and 2.5 respectively. Both
had elevated pulmonary artery pressure, mPAP 35 and 30 respec-
tively. During the procedure, both patients underwent balloon siz-
ing of the defects and balloon occlusion for 10 min. Pulmonary
capillary wedge pressure (PCWP) increased from 18 to 21, and
from 19 to 20 respectively during the balloon occlusion. The
defects were closed with Amplatzer septal occluders. Patients were
discharged from the hospital on postprocedure day 3.
Conclusions: Closure of ASDs in elderly patients can be a real chal-
lenge to cardiologists. The procedure can cause significant compli-
cations like acute pulmonary edema. Careful patient selection and
preemptive measures like balloon occlusion and measurement of
PCWP can make the procedure safer and the periprocedural
period smoother.

Keywords: ASD, transcatheter closure, balloon occlusion,
elderly
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10-year single-center experience of surgical pulmonary
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Background and Aim: Surgical pulmonary valve replacement
(sPVR) after initial repair of various congenital cardiac malforma-
tions is standard therapy in GUCH patients. In order to examine
our center’s results, we analyzed our patient cohort of the last
10 years.
Method: Between January 2013 and August 2022 all GUCH
patients who underwent sPVR were included in the study.
Primary diagnoses as well as peri-operative data and in-hospital
mortality were analyzed. Normality of continuous variables was
tested using Shapiro-Wilk test. Either median (IQR3-1) or
n (%) were calculated.
Results: 80 GUCH patients (60% male, age 42 (52.7-29) years)
underwent surgical pulmonary valve replacement. Main underly-
ing disease was tetralogy of Fallot (n =48, 60%). Most patients
received a stented bioprosthesis (Edwards Perimount) 93.75% (n
=75) of large diameter (25 mm; n =63, 78.75%) to provide the
basis for future valve interventions. X-clamp time was 69
(105.25-0) minutes. In-hospital mortality of our cohort was low
(6.25% (n=75)).
Conclusions: SPVR is a safe therapeutic option in GUCH patients
with low mortality, providing an opportunity for further interven-
tions in the future.

Keywords: surgical pulmonary valve replacement, GUCH
patients, Fallot tetralogy
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Background and Aim: Lifestyle adaptations such as regular physical
activity are recommended for patients with heart disease and are
also of increasing interest for patients after Fontan palliation.
Our aim was to investigate the effects of individualized home
endurance training (IHET) on a bicycle ergometer in combination
with inspiratory muscle training (IMT) in pediatric and adult
Fontan patients.
Method: A total of 25 patients were initially enrolled to a prospec-
tive intervention study, out of which 16 patients aged 18.25%8.68
years (7 female, 9 male) completed follow-up at 22 months,
including cardiopulmonary exercise testing (CPET). A
Magbikem AM-51/31 (DKN Technology) bicycle ergometer
was used for the home exercise program and a POWERbreathe
Medic plus handheld device (HaB GmbH) was used for the
IMT. Training was increased over the course of the study to 80
minutes of basic endurance training per week, 25 minutes of inter-
val training per week, and IMT with 30 breaths per day for 6-7
days per week.
Results: Compared to baseline, at 22 month follow-up exercise
capacity increased from 1.93%0.63 to 2.15+0.6W /kg, p = 0.040).
Oxygen pulse increased from 8.55£3.12 to 9.58+2.73ml/beat (p
= 0.068). Vital capacity increased from 80 to 85% of reference val-
ues (p = 0.047). Mean inspiratory pressure increased from 6.7+2.3
to 8.6+4kPa (p = 0.013) and expiratory pressure from 6.6+2.3 to 8
+3.7kPa(p = 0.04), respectively. Peak oxygen uptake (VO2peak)
increased from 1.25%£0.34 to 1.49+0.41/min (p =0.028). No
adverse events or unplanned interventions occurred during
the study.
Conclusions: In Fontan patients, IHET in combination with IMT
lead to improvements in exercise capacity, oxygen pulse,
VO2peak, mean inspiratory and expiratory airway pressure.
IHET/IMT interventions may introduce an additional safe treat-
ment strategy for improving physical fitness and respiratory muscle
function in Fontan patients, which might help to delay the inevi-
table deterioration of physical capacity and hemodynamics.
Further studies are needed to understand the long-term impact
and compare long-term outcomes to age and sex matched
controls.

Keywords: Fontan patients, Physical and Inspiratory Training
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A case of successful lymphatic embolization for refractory
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Medicine, Sapporo, JAPAN; 2Department of Diagnostics and
Interventional Radiology, Hokkaido University Graduate School of
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Background and Aim: Prolonged protein-losing enteropathy (PLE)
after Fontan surgery is one of the poor prognostic factors.
Recently, lymphatic embolization has been tried for refractory
PLE, but there are still few reports. Here we report a case of
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successful lymphatic embolization for refractory PLE after
Fontan surgery.
Method: (Case presentation)
Results: The patient was diagnosed with a concordant criss-cross
heart, straddling tricuspid valve, and small right ventricle by echo-
cardiography at birth. Following surgical operation was per-
formed: pulmonary artery banding at 2 months, palliative
arterial switch at 2 years, bidirectional Glenn at 5 years, and
TCPC completion with extracardiac conduit at 6 years. At the
age of 15, he developed PLE with generalized edema, which tem-
porarily improved with steroids, but later became prolonged. At
this time, aortic root enlargement and left pulmonary artery steno-
sis were observed. At the age of 19 years, he was referred to our
hospital and underwent David’s surgery and Fontan root
reconstruction, but PLE re-worsened after the surgery. Despite
hemodynamical improvement and previously reported medical
therapy for PLE, PLE became refractory over the 7 years with a
serum albumin level of less than 2.0 g/dL. Therefore, transhepatic
lymphatic embolization was performed. n-butyl-2-cyanoacrylate
(NBCA)-Lipiodol was injected into the lymphatic system around
the portal umbilicus, near the hepatic sickle mesentery, and in the
ventral region of the pancreatic body. After the fourth emboliza-
tion, gastrointestinal bleeding from the duodenum was observed,
requiring endoscopic hemostasis several times, but the serum albu-
min level reached 3.0 g/dL without albumin infusion.
Lymphatic embolization is indicated for patients with refractory
PLE. Multiple embolization procedures would be necessary in
cases of extensive lymphatic leakage. The main complication
was gastrointestinal bleeding, which is closely associated with
the therapeutic efficacy of PLE.
Conclusions: Lymphatic embolization was effective when per-
formed multiple times while taking into consideration adverse
events such as gastrointestinal bleeding.

Keywords: Fontan, PLE, Lymphatic embolization
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Long term pacing mode effect on echocardiographic strain
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Background and Aim: Fontan circulation leads frequently to
arthythmias that sometimes require pacemaker (PMK) implanta-
tion. Despite a large number of Fontan PMK patients, there are
few studies characterizing their population. Our aim was to com-
pare echocardiographic characteristics in these patients according
to pacing mode stimulation.


https://doi.org/10.1017/S1047951123001099

Method: During a period of 13 yrs, we prospectively enrolled 55
children undergoing Fontan operation and subsequent PMK
implantation. Data on surgical intervention, PMK implantation,
PMK complications and reoperations, pacing modality and echo-
cardiographic measures were collected. Echocardiographic speckle
tracking strain analysis and 3D ejection fraction evaluation were
obtained by two independent pediatric cardiologists.
Results: 55 children (27 female, 48%), 35 (64%) of whom with sin-
gle ventricle, underwent Fontan operation with extracardiac con-
duit in 50 (89%) and fenestration in 13 (23%) at a median age of 3
yrs (IQR 2-6 yrs) and subsequent surgical epicardial PMK implan-
tation after median 4 yrs (IQR 0-10) from the operation.
Indications for PMK implantation were sinus node dysfunction
(SND) in 38 (68%) and atrioventricular block (AVB) in 18
(32%). Surgical access was a sternotomy in 42 cases (76%) and a
left thoracotomy in 13 (24%). Twenty-six patients (47%) under-
went asecond PMK procedure 12 yrs (IQR 5-17 yrs) later for atrial
electrode fracture in 9 (35%), ventricular electrode fracture in 7
(27%), both electrodes fracture in 6 (23%), electrodes dysfunction
in 2 (7.6%) and high electrodes thresholds in 2 (7.7%). Among
those, 18 (69.2%) underwent re-implantation, 4 (15.4%) electrode
repair, and 4 (15.4%) system upgrading to CRT. During the obser-
vation period, 4 patients underwent cardiac transplant and
one died.
Echocardiographic analysis comparison between patients with AV
monopolar (n =10, 18%) and AV bipolar (n = 13, 24%) stimula-
tion showed no difference in 3D LVEF, whereas circumferential
strain (-20%6, 3% vs -26, 5£3%, p = 0.013) and left atrial volume
(4423 ml vs 23£11ml, p =0.003) were significantly better in
those receiving bipolar stimulation.
Conclusions: During long-term follow up, PMK atrioventricular
bipolar pacing seems to positively affect circumferential strain
and left atrium dimension more than monopolar modality in
Fontan palliated children.

Keywords: Fontan, PMK, echocardiography, strain, bipolar
stimulation
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Background and Aim: Patients with congenital heart disease (CHD)
have an increased risk of arrhythmia and thrombo-embolic events.
Therefore, prophylactic anticoagulation therapy is common in
CHD, but it is debatable whether direct-acting oral anti-coagu-
lants (DOAC) is as efficient and safe vitamin K antagonists
(VKA) in this patient population. The aims of this study were
to investigate the temporal trends in the use of DOAC and
VKA, as well as the thrombo-embolic and bleeding events of these
anti-coagulants in Danish CHD patients.

Method: A retrospective descriptive cohort study including all
CHD patients identified from The Danish National Patient
Register (DNPR). With an individual linkage to Danish nation-
wide registries, oral anti-coagulants, as well as bleeding and
thromboembolic events from 1995 to 2018 were obtained.
Outcome was calculated as events per patient years at risk defined
as the total years in which patients were exposed to the medication.
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Results: During the study period, 3, 501 patients with CHD were
treated with either DOAC or VKA. DOAC: constituted of 0.3%
of all anti-coagulants among CHD patients in 2009 but increased
to 38.0% in 2018. Compared to the VKA, patients on DOACs had
both a higher thromboembolic rate (94 vs. 74 events per 100
patient year) as well as a higher bleeding rate (58 vs. 18 events
per 100 patient year)
Conclusions: DOAC has increasingly been replacing VKA in treat-
ing CHD patients in Denmark. Nevertheless, the findings in this
study suggest that DOAC is both less effective and safe that VKA in
patients with CHD.

Keywords: CHD, DOAC, VKA, anticoagulation, arrhythmia

P-015

A case of multiple late complications of mustard operation
for transposition of great arteries

Alkistis Eleni Kalesi!, Maria Karakosta', Nikolaos Miaris', Dimitrios
Boukis!, Evangelia Grigom/eij, Nearchos Kasinos', Antonios
Destounis!, Anastasios Theodosis Georgilas!, Evangelia Nyktari?,
Panagiotis Zachos

!Echocardiography Training Center, Cardiology Department, “Tzanio”
General Hospital, Piraeus, Greece; 2CMR Unit, Onassis Cardiac
Surgery Center, Athens, Greece; 7 Pediatric Cardiology and Adult
Congenital Heart Disease Department, G.H. of Karditsa, Karditsa
Greece

Background and Aim: Complete transposition of the great arteries
(D-TGA) stands for 5% of congenital heart diseases (CHD). In this
entity, there is ventriculo-arterial discordance and arterial-ven-
tricular concordance. If not surgically corrected, survival into
adulthood is very poor. Surgical approaches prior to the 1980s
were Mustard and Senning procedures that tried to reverse the sys-
temic and pulmonary venous inflow, by placing baftles within the
atria. Common complications of these operations are baftle leaks or
stenosis and heart failure.
Method: We report a case of multiple late complications of Mustard
operation for D-TGA. The diagnostic imaging techniques that
were used, included echocardiography and cardiac magnetic res-
onance (CMR).
Results: The case concerns a 51-year-old male who presented to
our CHD department complaining about shortness of breath for
the past 3 months. From his medical history, he was operated at
the age of 5 because of D-TGA with a Mustard technique. His
electrocardiogram was in sinus rhythm with first degree atrio-
ventricular block and right bandle branch block. The heart ultra-
sound revealed systemic right ventricular dilatation with impaired
systolic contractility. The subpulmonary left ventricle was also
dilated with preserved ejection fraction and concomitant signifi-
cant pulmonary valve regurgitation. At least two leaks were
observed at the baffle of systemic veins. A CMR followed, dem-
onstrated the presence of two leaks between the pulmonary veins’
baftle and the inferior vena cava (IVC) limb. There was no systemic
and pulmonary venous pathway stenosis, while Qp/Qs was 1, 6.
Cardiac catheterization confirmed the above findings.
Conclusions: Baffle leakage in patients undergoing Mustard surgery
due to D-TGA is a common late complication (25%).
Nevertheless, its relationship with the worsening of systemic ven-
tricular function and the possible reverse remodeling after correc-
tion of leaks is of great interest.

Keywords: d-TGA, Mustard operation, buffle leak, late
complications
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Mustard operation

FIGURE: A: Echo. Systemic right ventricular dilatation and hypertrophy B: Echo. Parallel course of aortic and pulmonary artery, indicative of D-TGA C:Echo. Presence of at least two leaks in the
systemic venous baffle. D: CMR. Inferior and superior vena cava limbs without stenotic phenomena E: CMR. Severe pulmonary valve regurgitation F: CMR. Leakage to the inferior vena cava limb.
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patients — a controlled trial
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Background and Aim: Every day, the lymphatic system returns about
8 L of lymphatic fluid to the systemic circulation. Thus, a compro-
mised lymphatic system can cause severe symptoms such as protein
losing enteropathy and plastic bronchitis. Patients living with a
Fontan circulation are especially prone to this, possibly due to their
elevated central venous pressure.
Exercise training in Fontan patients has gained recognition for
improving exercise capacity and perhaps also Fontan physiology.
Furthermore, regression of PLE symptoms after starting exercise
programs have been described and animal studies have demon-
strated an improvement of lymphatic dysfunction when upon
exercise. This has not been investigated in humans.
The aim of this study was to investigate the eftect of exercise train-
ing on lymphatic function in Fontan patients and increase knowl-
edge about the lymphatic physiology in this patient group.
Method: This was conducted as a controlled study of 24 Fontan
patients. Lymphatic function was investigated using Near
Infrared fluorescence Imaging of the lower limb with intradermal
Indocyanine Green injction, to determine lymphatic contraction
frequency, velocity, and pressure at relaxed state and during lym-
phatic stress (gravitation). A baseline investigation was conducted
in October 2022 followed by convenience sampling of 10 patients
to receive 36 sessions of supervised exercise training and 14 patients
to no intervention. After two months a follow-up investigation
will be conducted on all patients and results compared between
the two groups.
Results: Results are pending.
Conclusions: This study will contribute with knowledge of both
baseline lymphatic function in a patient population at risk of lym-
phatic complications as well as insights on possible new manage-
ment strategies for Fontan patients.

Keywords: Lymphatics, Fontan, Exercise Training
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Operated tetralogy of fallot: clinical and echocardiographic
approach in adult life

Mahdi Walha, Rania Gargouri, Yesmine Keskes, Hassen Gargouri,
Niez Laaribi, Yecine Abdelmoula, Leila Abid

Cardiology Department, Hedi Chaker university hospital, Sfax, Tunisia

Background and Aim: The evolution of open heart surgery has rad-
ically improved the prognosis of these patients. However, the evo-
lution is marked by a significant percentage of morbidity. We
studied in our work the different complications as well as their pre-
dictive factors to improve the management of patients with tetral-
ogy of Fallot.

Method: 30 consecutive patients followed in our department for
operated tetralogy of fallot aged over 18 years were included.
We performed a collection of the patients” symptoms as well as
an echocardiographic study including a detailed study of the right
ventricle and the right ventrcile outflow tract. Exercise capacity
was studied using the 6-minute walk test

Results: Thisis a series of 30 patients with a median age of 26.5 years
with extremes between 18 and 69 years. 56.67% were female. 21
patients had a regular form of fallot, 7 patients had hypoplasia of the
PAsand 2 patients had a birth defect of the coronary arteries. Age at
surgery ranged from 1 to 47 years with a median of 4 years.

3 patients had a residual ventricular septal defect,

5 patients had a dilated aorta, 17 patients had a dilated RV which
was associated with significant PI (p=0.001), older sur-
gery (0.034).

RV systolic function was impaired in 11 patients. Male sex
(p = 0.002), increased body surface area, wide QRS, and the pres-
ence of pulmonary stenosis were associated with impaired RV sys-
tolic function.

The strain of the RV was studied and was impaired in case of pul-
monary stenosis (r=0.437, p=0.018)

Asignificant PI was noted in 40% of cases, it was associated with an
older age at the time of surgery (p = 0.05) and an irregular form of
fallot (p =0.023)

Asignificant pulmonary stenosis was noted in 36.7% of cases. It was
associated with male sex and caused an alteration of the systolic
function of the RV

The exercice capacity was mesured by 6min Walk-test.
Decreased functional capacity was noted with either systolic or
diastolic RV dysfunction.
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Conclusions: male gender, increased body surface area, advanced
age at the time of surgery are parameters to consider for patients
followed for tetralogy of fallot surgery.

Keywords: Tetralogy of Fallot, Prognosis, RV strain, 6-min
walk test
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Predictive factors of mortality and heart failure in children
and adults with ebstein anomaly
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Background and Aim: The objective of the study was to analyze out-
comes of patients with Ebstein anomaly and assess risk factors for
death and/or heart failure over follow-up
Method: All patients diagnosed with Ebstein anomaly were
included in  this  retrospective  single-center  study.
Demographics, clinical data, transthoracic echocardiographic data,
outcomes and events were assessed.
Results: Seventy-six patients were included, 34 males (45%), diag-
nosed at mean age 21.9years, median 13.9 (neonates 27%, children
27%, adult 46%). NYHA class at time of diagnosis was I, II, IIT and
IV in respectively 55%, 35%, 7% and 3%. ASD was present in 71%
of cases, WPW in 16%, obstructive RV outflow tract lesion in
12%, VSD in 10%. Follow-up was 2.8 to 66 years, mean 28
and median 25 years. Supraventricular tachycardia occurred in
43.5%. Pacemaker implantation occurred in 12%. Three deaths
occurred (4%), due to uncontrolled heart failure (HF). HF was
observed in 26% of cases, thromboembolic events in 9%, stroke
in 10.5%. Mean age at event was 39 to 41 years. Freedom from
HF was 90% at 40years, 80% at 50years and 50% at 70years.
Freedom from procedure was 85%, 80%, 70%, 50%, 20% at
respectively 10, 20, 50 and 70 years of age. Death correlated with
HF, and was not associated with Ebstein anatomy type, age at diag-
nostic, arrhythmias, RV volumes, pacemaker implantation, tricus-
pid valve replacement, number of procedures, ASD closure or
ablation. HF occurrence was associated with major type of
Ebstein anomaly (p = 0.03), tricuspid regurgitation grade III-IV
(p= 0.03), neonatal age at diagnosis (p = 0.09), arrhythmias (p
=0.003) and more specifically IART, and with the number of
procedures over follow-up (3 or more, p= 0.006).
Conclusions: Long-term survival rates of Ebstein anomaly patients
were favorable. Main risk factor for death was heart failure.
Predictive factors for HF were major Ebstein and TR severity,
arthythmias and iterative procedures.

Keywords: Ebstein anomaly, mortality, heart failure, risk factor
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Shared decision-making in decisionally-impaired adults
considerations for the congenital heart provider
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"Toronto ACHD Program, Peter Munk Cardiac Centre, University
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Background and Aim: In recent years, due to increased life expect-
ancy of people with disabilities and a profound cultural
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transformation, there has been a change in the trend towards
patient empowerment, leaving behind a more paternalistic
approach. As providers who care for patients with impaired deci-
sion-making capacity, whether or not they are legally incompe-
tent, to the emphasis is usually on the question of: “how do I
determine what is or would be the patient’s own decision?”
We aimed to develop visual material as guidance and discussion
for the congenital heart provider facing these challenging
situations.
Method: After review of available literature from sources includ-
ing scientific studies, patient advocacy groups, ethical boards, and
government agencies, agreement was reached on techniques to
approach the decisionally-impaired. All contemporary docu-
ments advocate a shared decision process as currently accepted
best-practice. Visual material was developed in a collaboration
with all the authors. This was adapted from the three-talk model
for shared decision-making (G. Elwyn et al. BM]J
2017;359:j4891)
Results: A user-friendly and visual algorithm for the shared deci-
sion process adapted to assisting decisionally-impaired adults was
developed emphasizing autonomy and informed shared decision
making. Following the three-talk model for shared decision-
making, the graph also includes usual biases for providers to be
mindful of and helpful tips. This is attached as supplemental
material.
Conclusions: For health care providers, skills for assisting an appro-
priate shared decision-making process include developmentally
appropriate disclosure of information and ongoing education
about options in simple language. Autonomy, and so decision-
making capacity, is not binomial but a spectrum from full com-
petency to full dependency. Offering visual information with tips
and tricks and usual pitfalls to watch for and awareness of certain
biases, will improve the care provided to this special population
and their caregivers and families.
D. Vinas Fernandez received the support of a fellowship from “la
Caixa” Foundation (ID 10001043 - code is LCF/BQ/EU21/
11890073) and a fellowship for Academic Excellence from
Rafael del Pino Foundation.

Keywords: shared decision-making, autonomy, mental
incompetence, disability, congenital heart disease, ethics.

Three-talk model for shared decision-making in decisionally-
impaired adults with congenital heart disease

1
TEAM TALK

CAREGIVERBIAS
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3
DECISION TALK
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toyou for this decison’

ACQUIESCENSE

Adapted from the three-talk model for shared decision-making (G.
Elwyn et al. BMJ 2017;359:j4891)
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Challenges and outcomes of establishing a department of
adult congenital heart surgery in a private hospital in greece
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Cardiothoracic Surgery, “St.Sophia” Children’s Hospital”, Athens
Greece; ?Department of Anaesthesiology, Euroclinic Hospital, Athens,
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Background and Aim: Incidence of adults suftering unknown — sim-
ple or surgically palliated congenital heart diseases (ACHD) is rising
worldwide. Since 2000 overcome the pediatric population (60/
40%). Studies predict further increase (75/25%) by 2050.This
exceptional population suffering from vast morbidity, facing early
mortality rate; have many social-economic challengers. They need
multidisciplinary medical teams. Aiming to present Challenges and
Outcomes during two years from establishment ACHD surgery
service in Greek private hospital.
Method: Since, November 2020 a department of ACHD Surgery
was established in Athens. We evaluated and operated on 30
patients suffering from CHD. 19/30(63%) men, 11/30(37%)
women. Age ranged 19 - 82 years. Mean age 40, 7 years.
Patients suffered: 1. MvR+6/30(20%), 2. Left AVvR+ in c-
AVSD 1/30(3.3%), 3. MvR+ & AovS 1/30(3.3%), 4.ToF s/p
PAVR+7/30(23%), 5. Tv atresia — TCPC, MvR+ 1/30(3.3%),
6. Tv atresia+ mBT-shunt 1/30(3.3%), 7. C-c -TGA + TvR+
1/30(3.3%), 8. p-AVSD+ LVOT obstruction+ LAVvVR+1/
30(3.3%), 9. AovS 7/30( 23%), 10. AAo Aneurism-Marfan syn-
drome 1/30(3.3%), 11.AAo-Ancurism + BAovS 1/30(3.3%),
Ebstein type C 2/30(6.6%). NYHA stages: II: 9/30(29.7%), III:
14/30( 46.2%), 111 41V: 7/30(23.3%)
Results: Patients had sternotomies, previously 1-5 mean 1.9/
patient. We delivered 32 surgeries. Two reoperations (1.
Tamponade, 2. Perivalvular leakage). Operative mortality was
1/30 (3.3%), c-c-TGA with sever TVR+ patient. Perioperative
mortality 2/30 (7th s/p: PH crises, RV failure in p-AVSD case
& 21th s/p: infection, sever MvR+ & sever AovS). 1/30 (3.3%)
late mortality 37th s/p infection, Fontan patient with sever
MvR+. Seriou’s complications 2/30(6.7%), 1. Need permanent
pacemaker 2. 53th s/p VT with arrest, followed, (L) hemiplegia.
Intubation period: 2-16 (mean 11 days). Length of ICU stay 3-16
(mean 11 days). Length of hospitalization 8 -37 (mean 15 days).
Conclusions: Establishing GUCH surgical service faces many
Challengers: high morbidity, need sophisticated imaging, preop-
erative, perioperative management of HF/ PH, excessive bleeding
due to additional coagulopathy and previous sternotomies. Basic
socioeconomic issues were expensive hospital fees due to longer
ICU and IPC stay and use of homographs as well as pour insurance
coverage of many patients. Total mortality 13.2% is accepted for
this sick and complex population.

Keywords: Adult Congenital Heart Surgery Service,
Challengers, Outcomes
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Respiratory function of adult congenital heart disease
Yasumi Nakashima, Nao Inoue, Hisashi Sugiyama

Department of pediatric cardiology, Seirei Hamamarsu General Hospital,
Hamamatsu, Japan

Background and Aim: Although respiratory impairment has been
reported to play a role in prognosis in patients with chronic heart
failure, there are few reports on respiratory function in adult con-
genital heart disease (ACHD).
OBJECTIVES: To determine the prevalence and severity of res-
piratory impairment in ACHD.
Method: ACHD Patients over 15 years old who had respiratory
function tests performed at our hospital were included in the study.
We reviewed % vital capacity (%VC) and % predicted Forced
Expiratory Volume in one second (WFEV1.0). We examined
the relationship between respiratory function and cardiac surgery,
surgical procedure (intracardiac repair (ICR) or Fontan), number
of thoracotomies, and prognosis.
Results: 105 patients were enrolled in this study (46 unoperated and
59 operated (42 ICR and 17 Fontan). The mean age was older in the
unoperated group than in the operated group (45.3+18.0 vs. 29.6
+14.1, respectively, p<0.05). The number of thoracotomies was
1.8£0.9 for ICR and 2.9+1.1 for Fontan, with Fontan patients hav-
ing significantly more thoracotomies (p<0.01). The mean %VC in
the subject was 92.2 + 20.3% and mean FEV 1.0% was 84.9 +
20.0%. The %V C waslower in operated group (unoperated vs. oper-
ated group:102.7 £ 19.6% vs. 84.5 + 17.0%, respectively, p<0.05). %
FEV1.0 was not significantly different (unoperated vs. operated
group 81.9 + 9.6% vs. 84.8 + 8.6%, respectively). The number of
thoracotomies and %VC were negatively correlated (p<0.001, r=-
0.52), but not with %FEV 1.0. The mean %V C in ICR and Fontan
patients were 86.3+£15.7% vs. 78.2+19.1%, and %FEV 1.0 was 84.6
+9.5% vs. 85.2+6.4%, respectively, with no significant difference in
%FEV1.0 or %VC. The percentage of cases with %VC <70% was
significantly higher in Fontan (ICR vs. Fontan 7.1 vs. 35.3%).
There were 6 deaths (2 unoperated, 4 operated). The %V C of deaths
was significantly lower than that of survivors (75.9+£16.3% vs. 93.5
+20.1%, p<0.001). The FEV1.0% of the deaths (73.5+£12.2%) was
in the normal range, but lower than that of the survivors (84.1
+8.6%) (p<0.001).
Conclusions: %VC decreases in operated ACHD. Fontan Patients
often have severe respiratory dysfunction. Impaired respiratory func-
tion may also be associated with prognosis in patients with ACHD.
Keywords: respiratory function, adult congenital heart disease
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Background and Aim: Longterm outcome data suggest that up to
50% of patients with repaired aortic coarctation (CoA) have
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persistent hypertension. Eventually significant CoA may lead to
long standing renal hypoperfusion and may impact residual hyper-
tension. In this pilot study we try to evaluate renal perfusion
changes and relation to the severity of CoA.
Method: 20 patients with CoA underwent CT scan and were dis-
tributed in 2 groups (10 patients in each group). Patients with sig-
nificant reCoA or native CoA had isthmus/AoD index <0.7 and
Group 2 had isthmus/AoD index >0.7. The 9mTc-MAG3 cap-
topril scintigraphy was performed for both patients groups. Time
to peak, time to half-peak, peak to half-peak, 30 min/peak and 20
min/3 min count ratios were determined for whole-kidney ROls.
Results: Time to peak after captopril test for Group 1 was 3.01
[2.78, 3.75] and 3.46 [3.23, 3.63], for Group 2 was 3.18 [2.73,
4.13] and 4.23 [3.39, 4.93] for left and right kidneys, respectively
(p>0, 05). The median time to % peak was significantly lower in
Group 2 (0.64 [0.44, 0.68] and 0.62 [0.47, 0.72] versus 0.85 [0.61,
1.02] and 0.86 [0.70, 1.00] for left and right kidneys, respectively),
which show faster parenchymal perfusion in Group 2.
Prolongation of time to % peak after captopril test was significantly
higher in Group 2 (p=0.009 for left kidney and p =0.008 for
right kidney), which can suggest signs of renal hypoperfusion.
There were no differences between groups by other parameters
obtained by renogram curves.
Conclusions: For patients with clinically significant CoA faster
parenchymal perfusion and prolongation of time to 2 peak after
captopril test aware about possibility to have renal hypoperfusion.
Notably, this gives additional data for CoA treatment indications.
However, further studies with larger number of patients needed to
gain stronger clinical data.

Keywords: aortic coarctation, renal scintigraphy, ACHD, renal
hypoperfusion, residual hypertension
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Background and Aim: Limited data exist on training of European
adult congenital heart disease (ACHD) cardiologists.
Method: A structured and approved questionnaire was circulated to
the lead ACHD specialist or where not available the national del-
egate of the Association for European Paediatric and Congenital
Cardiology in 34 European countries.
Results: Delegates from 29 countries (85%) responded. ACHD car-
diology was reported as recognised as a distinct speciality by the
respective ministry of Health in one country (3%). Five countries
(17%) have formally accredited ACHD training programmes, sev-
enteen (55%) have informal (not accredited or certified) training,
and seven (26%) have very limited or no programme. Twenty-
three countries (79%) described training ACHD doctors on the
job. Six countries (21%) have a curriculum. Four countries
(14%) reported having a national training director. The median
number of ACHD centres was 4 (range 0-28), median number
of ACHD surgical centres was 3 (0-26) and the median number
of ACHD training centres was 2 (range 0-28). There was one
ACHD cardiology centre per 2.69 million population (range
0.66-8.63 million), one ACHD training centre per 3.43 million
population (range 0.66-21.8 million), and one ACHD surgical
centre per 3.57 million population (range 1.25-9.34 million pop-
ulation). The median number of ACHD cardiology fellows per
training programme was 1 (range 0-3), and median duration of
training was 2 years (range 1-5 years). Only two countries (6%)
match training posts with postgraduate consultant cardiology
posts. An established exit examination in ACHD was conducted
in only 2 countries (6%) and formal certification provided by 1
country (3%). ACHD cardiologist number is affected by gross
domestic product (R2 = 0.32).
Conclusions: Formal accredited training in ACHD is quite limited
and poorly structured across the majority of European countries.
Although formal fellowship programmes exist in a minority of
countries, several countries have informal training or ‘train people
on the job’. A tiny minority of countries (n = 2) provide either exit
examination or certification. Many ACHD cardiologists still
migrate from paediatric or adult cardiology. Harmonisation of
ACHD training and standardisation of an exit examination and
certification could reduce variation in training thereby promoting
high-quality patient care by European ACHD cardiologists.
Keywords: Adult congenital heart disease, education, training
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Successful treatment of frequent premature ventricular
contractions and ventricular tachycardia with flecainide in
a case of RYR1-related myopathy
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Background and Aim: Ryanodine Receptor 1 (RYR1)-related
myopathies are a group of congenital muscle diseases caused by
RYR1 mutations. These mutations may cause centronuclear
myopathy, a congenital neuromuscular disorder characterized by
clinical muscle weakness and pathological presence of centrally-
placed nuclei on muscle biopsy. Mutations in RYR2 cause ven-
tricular arrhythmias that are treatable with flecainide; however,
reports of ventricular arthythmias in RYR 1-related myopathies
are rare.
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Method: A 15-year-old man presented with centronuclear myopa-
thy with RYR1 mutations, and exhibited frequent premature
ventricular contractions and non-sustained ventricular tachycardia
that was successfully treated with flecainide.
Results: Neurological disease manifested at 7 months with hypo-
tonia and delayed motor development. Skeletal muscle biopsy per-
formed at 4 years of age revealed: type 1 fiber atrophy (5 to 10 pm
in diameter), type 1 fiber predominance (accounting for 85%),
myofibers with centrally-placed nuclei (accounting for 10%),
and absence of nemaline bodies or core structures; leading to
the diagnosis of centronuclear myopathy (Figure A). At 15 years
of age, premature ventricular contractions were identified on
the electrocardiogram, and 24-hour Holter monitoring revealed
38, 065 premature ventricular contractions per day (27% of total
QRS complexes) and non-sustained ventricular tachycardia
(Figure B). Treatment with verapamil was initiated; however, it
was not beneficial. Therefore, flecainide was added as a treatment,
which decreased premature ventricular contractions frequency. At
the age of 21 years, non-sustained ventricular tachycardia disap-
peared, and premature ventricular contractions almost disappeared
at age of 22 years. Mutation screening for known causative genes
for congenital myopathy using a custom-made panel revealed
novel pathogenic variants, ¢.13216delG (p.E4406fs) and
c.14874G>C (p.K4958N), in RYR1. Ryanodine receptors are
calcium-release channels embedded in the endoplasmic reticulum
membrane, an intracellular calcium storage site. Flecainide is
reported to prevent catecholaminergic polymorphic ventricular
tachycardia by inhibiting RYR2 receptor-mediated Ca* release.
A similar mechanism may exist in the case of our patient by inhib-
iting RYR1 receptor, thereby ameliorating ventricular arrhyth-
mias. In the most recent follow-up at the age of 23 years, no
life-threatening cardiac complications were observed.
Conclusions: Patients with RYR 1-related myopathies can present
with potentially fatal ventricular arrhythmia in adulthood, which
may be effectively treated using flecainide.

Keywords: RYR 1-related myopathy, centronuclear myopa-
thy, premature ventricular contraction, ventricular tachycardia,
flecainide
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Background and Aim: Maternal systemic connective tissue diseases
(CTD) and their antibodies may be associated with adverse fetal
outcome, including increased risk of congenital heart disease
(CHD) and complete heart block in the offspring. Whether this
increased risk also applies to less severe cardiac abnormalities in
the offspring, including other conduction abnormalities than com-
plete heart block, is currently unknown.
Based on the to date largest cohort of newborns of mothers with
CTD, we aim to assess the association between CTD and electrocar-
diographic/conductive abnormalities in the newborn.
Method: The study is a part of the Copenhagen Baby Heart Study
(CBHS), a population study including more than 25, 000 newborns
between April 2016 and October 2018. Included newboms had a
transthoracic echocardiogram and an electrocardiogram (ECG)
obtained during the first 30 days after birth (median 12 days).
The present study will include all children from the CBHS cohort
born to mothers with CTD. Mothers with CTD will be identified
using the Danish registries. Assuming an incidence of CTDs at 2%,
we expect to include approximately 500 newborns to mothers with
CTD. Cases will be matched 1:1 to controls matched on sex, gesta-
tional age, age and weight, and maternal age. Maternal medical charts
will be reviewed to validate the CTD diagnosis and to obtain infor-
mation about disease severity, treatment, etc. Based on the ECGs
obtained in the newborns, the primary end-point is a composite of
conduction abnormalities (heart rate, p-wave duration, PQ distance
second, and third degree atrioventricular block, QRS duration and
the QTc interval).
Results: Preliminary results from this study are expected in
spring 2023.
Conclusions: It is unclear whether children born to mothers with CTD
should have routine systematic cardiac evaluation and whether chil-
dren bormn to mothers with subgroups of CTD are at a higher risk of
conduction abnormalities compared to children born after uncompli-
cated pregnancies. The cohortsize of CBHS and the thorough cardiac
examination of included newborns provide a unique opportunity for
new insights in this field, including whether a routine neonatal ECG
should be recommended in this risk group.

Keywords: Conduction abnormalities, connective tissue dis-
ease, fetal outcome
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Background and Aim: Cardiac resynchronization therapy (CRT) is
well-established for the treatment of chronic heart failure (cHF) in
adults with left bundle branch block. CRT is increasingly used in
patients with congenital heart disease (CHD), however, data on
outcome is still sparse. Aim of this study is to describe the use
and significance of CRT in CHD.

Method: Single center, retrospective study; 41 subjects with CHD
and implantation of a CRT device between 2003 and 2022 were
enrolled. Outcome with respect to QRS duration and systemic
ventricular ejection fraction (EF) and NYHA classification was
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analyzed. Follow-up (FUP) was divided as follows: FUP1: < 1
year, FUP2: 1-5 years, FUP3: > 5 years. Non-responders were
defined as subjects with deterioration of EF by > 5% or one
NYHA classification during FUP. Survival rates and complications
were assessed.
Median age at implantation was 38 years (IQR 23.5 years), median
EF 43% (IQR 12.5%), median NYHA classification 2, median
QRS duration 160 ms (IQR 60 ms). 24 patients (58.5%) had con-
ventional pacing before CRT. Most common diagnoses were
Tetralogy of Fallot (13/41), ccTGA (5/41), AVSD (4/41) and
VSD (4/41). A systemic right ventricle (sRV) was present in
19.5% of the patients who were more likely to have non-transve-
nous leads implanted (5/8 vs. 4/33, p = 0.003%).
Results: Patients were followed for a mean of 6.5 + 4.1 years. Mean
QRS duration shortened during CRT in all FUP periods (p =
0.002* FUP1, p = 0.029* FUP2, p = 0.016* FUP3). Median
EF increased in FUP2 and FUP3 (p < 0.001*, p = 0.013%).
Median NYHA classification decreased significantly in FUP2 (p
= 0.004*). Non-responder rates were 17.1%/6.7%/21.7% for
NYHA status and 14.3%/0%/6.7% for EF with respect to each
FUP period (FUP1/FUP2/FUP3). Non-transvenous leads were
not inferior regarding perioperative complications (p = 0.197)
or lead failure (p = 0.56).
Conclusions: CRT improved the course of CHD patients
by preserving or improving EF and heart failure symptoms.
Therefore, CHD patients with cHF should be timely evaluated for
CRT. As eligibility criteria for CRT in the CHD population are
not well established, individual factors need to be taken into
consideration.

Keywords: cardiac resynchronization, chronic heart failure,
congenital heart disease, pacing
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Background and Aim: Myocardial development is ongoing at the
time of birth, and knowledge on the potential effects of maternal
and perinatal factors on the neonatal cardiac conduction system, is
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sparse. The aim of this study was to investigate the impact of mater-
nal and perinatal factors on the neonatal electrocardiogram in a
large, unselected cohort of neonates.
Method: In a multicentre, prospective, population-based cohort
study, neonates underwent cardiac evaluation with electrocardio-
grams and echocardiograms during the first month of life.
Associations between medical and demographic data, pregnancy,
and birth-related factors and electrocardiographic parameters were
assessed.
Results: A total of 15, 928 singletons with normal echocardiograms
were included (52% boys; median age at examination 11 days).
The neonates were divided into groups by accumulated number
of maternal and perinatal factors: 0 (n=1, 412), 1 (n=3, 199),
2 (n=3, 319), 3 (n=3, 044), 4 (n=2, 462), and >5 (n=2,
492), and ditferences in ECG parameters between groups were
analysed. We observed an additive effect with leftward shift in
the QRS axis and prolongation of the QT interval (all p<0.01)
depending on the number of maternal and perinatal factors.
Comparing extreme groups (0 vs. >5 maternal/perinatal factors)
we found a 4.3% more left-shifted QRS axis (117 wvs. 112°,
p<0.001) and a 0.8% prolonged QTcFridericia (QTcF; 363 vs.
366 ms, p<0.001); the effect on QTcF was more pronounced
in neonates examined in the first week of life (360 vs. 368 ms,
p<0.0001).
Conclusions: We observed a cumulative effect of maternal and peri-
natal factors on neonatal electrocardiographic parameters, includ-
ing a significantly more left-shifted QRS axis and increased
duration of the QT interval. The effects were most pronounced
during the first week of life. Our findings add to the knowledge
on the neonatal cardiac transition and may guide clinical manage-
ment in the neonatal phase.

Keywords: Neonates, electrocardiography, maternal factors,
perinatal factors, transition, Copenhagen Baby Heart Study
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Background and Aim: Implantable cardioverter-defibrillators (ICD)
have been established as an effective and safe therapy for preven-
tion of sudden cardiac death in children. Controversy regarding
ICD type (transvenous, T vs. non-transvenous, NT) led us to per-
form long-term analysis of outcomes in these two groups.
Method: A nationwide cohort of all patients (N =109, male 73,
67.0%) with ICDs implanted during childhood from 1993-2022
at median (IQR) age 14.3(10.7-16.6) years was retrospectively
studied. Data were retrieved from the institutional databases and
medical records and cross-mapped with the National Death
Registry. Patients were followed-up for a median (IQR) of
62.2(27.1-127.3) months.

Results: 94 patients received T and 15 NT systems (pericardial coil
in 11, see Figure, pleural coil in 1 and subcutaneous coil in 3
patients). Totally subcutaneous ICD systems were not included.
Patients with NT ICDs were significantly younger (median age
4.6 vs. 15.3 years, p<0.001) and smaller (median weight 17.0
vs. 58.6 kg, p<0.001) at implant. Median follow-up was compa-
rable with 67.4 months in NT and 61.0 months in T group, p
= 0.843. There were 6 deaths (5.5%), all in patients with T systems,
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yielding a 5/10 years survival probability of 93.8/91.5%. Five years
after ICD implantation freedom from appropriate therapy was 56.3/
60.3% (p=10.886) and from inappropriate therapy 85.7/88.8% (p
=0.751) in NT vs. T systems, respectively. A total of 37 surgical revi-
sions for ICD related complications (except ERI enforced generator
replacement) had to be performed 32 patients (29.4 %). None of the
revisionsin the NT group was associated with shock coil malfunction
orstrangulation of the heart in pericardial coil systems. Five years after
implantation freedom from surgical revision in NT vs. T group was
72.7/73.7%, resp. (p =0.961).
Conclusions: N'T ICDs are as effective and safe as T ICDs in treat-
ment of malignant arrhythmias in children. The burden of surgical
revisions is comparable.

Keywords: implantable cardioverter-defibrillator, nontransve-
nous, transvenous, pediatric, arrhythmia

Figure Nontransvenous pericardial ICD system
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Perinatal malignant arrhythmias in timothy syndrome -
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Background and Aim: Timothy syndrome (TS) is an extremely rare,
multisystem disorder. It is classically associated with long QT
(LQT), syndactyly, and life-threatening ventricular arrthythmias.
TS arises from a de novo mutation in exon 8A (type 1) and exon
8 (type 2) of the CACNA1C gene. Rhythm abnormalities in TS
may appear as early as fetal life. Diagnosis in the neonatal period
allows maximal medical and device therapy to be implemented
early to avoid malignant arrhythmias and sudden cardiac death.
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Method: Retrospective cohort study using data from the Timothy
Syndrome Foundation, a foundation for TS patients around the
world. All patients included have confirmed type 1 Timothy syn-
drome (TS1) (CACNA1C, G406R in exon 8A).
Results: Forty-four cases of TS1 were identified (26 male; 60%)
over the past 28 years. The mean gestational age was 35.7 weeks
(range 28 weeks - term). Eighteen patients (41%) were born pre-
maturely (<37 weeks gestation). Fetal bradycardia secondary to
atrioventricular block (AVB) presented in 17 patients (39%) and
prompted the premature delivery in 12 patients (27%). In the fetal
bradycardic patients, only 8 (47%) were appropriately diagnosed
with AVB and had a mean gestation age of 34.4 weeks compared
to 37 weeks in patients without fetal bradycardia (p<0.05). At birth
LQT was identified in 25 patients (57%). From this group, 12
patients (48%) were diagnosed with TS1 in the neonatal period,
compared with 3 patients (7%) from the group in which LQT
was not identified at birth (p< 0.05). Of the 18 deceased patients,
7 patients (39%) died in the first year of life, with an average age at
death of 2.5 months. Eight patients died aged between 23 months
and 6 years. The age of death was unknown for 3 patients.
Conclusions: Fetal bradycardia is an unusual but high-risk manifes-
tation of the extremely prolonged QT in TS1. Fetal AVB is infre-
quently diagnosed as the cause of bradycardia in the TS population,
resulting in a high incidence of premature delivery. TS1 is associ-
ated with a high early mortality yet most patients are diagnosed
beyond the neonatal period. Neonatal detection of TS1 allows
early intervention to prevent life-threatening arrhythmias.
Keywords: Fetal arrhythmia, Long QT, Bradycardia

ECG recordings of arrhythmias in Timothy Syndrome
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Figure 2: ECG recordings of arrhythmias seen in TS. Panel A: 12-lead ECG showing
extreme QT and QTc prolongation (black arrow: 600ms and 577 s respectively) in a
TS1 patient treated with Nadolol and Mexilitine. Panel B: Holter monitoring showing a
biphasic T wave alternans pattern in a patient with TS1. Panel C: ICD download of an
episode of self-terminating VF in a patient with TS1.

ECG recordings demonstrating long QT, T wave alternans and
ventricular fibrillation in patients with Timothy Syndrome.
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Background and Aim: Inherited arrthythmogenic diseases (IADs)
such as Long QT Syndrome (LQTS), Brugada Syndrome (BrS),
Arrhythmogenic Rightventricular Cardiomyopathy (ARVC)
Catecholaminergic ~ Polymorphic ~ Ventricular ~ Tachycardia
(CPVT) and cardiac Laminopathies are rare genetic conditions
with the risk of arrhythmogenic sudden cardiac death as the first
symptom. Early diagnosis followed by appropriate treatment can
considerably decrease mortality rate. However, we speculate that
the “Real World” numbers of paediatric patients with IADs are
significantly lower than previously published prevalence data.
Method: In this single centre observational study, we reviewed all
patients with IADs at our outpatient clinic for cardiac arrhythmias
for the year 2021. Assuming that our paediatric outpatient clinic
covers all patients aged from 0-18 years and that every individual
patient is checked at least once a year, one single year of observa-
tion should include all patients with the above mentioned IADs
within all age groups between zero and 18 years. Prevalence for
each TAD were calculated for the catchment area.
Results: Among 676418 persons aged 0 — 18y in the region of
Eastern Austria, a total of 86 (45m, 41f) patients with [ADs were
followed in the year 2021. The overall prevalence for IADs was 1:
7865. “Real World” prevalence in comparison to the literature is
listed in figure 1.
Conclusions: There is a significant gap between the number of
patients with IADs being treated at our paediatric outpatient clinic
and the expected number of cases in the population of the catch-
ment area according to published literature data. Active multidis-
ciplinary approaches with intensive collaboration of paediatric and
adult cardiologists combined with elected screening programs are
warranted to detect patients and screen family members.
Keywords: epidemiology, arrhythmias, sudden cardiac death,
children

Observation period 1.1.2021 - 1.1.2022 Eastem Austria
“Real world” prevalence Literature prevalence

LQTS 1-13 | 44 1: 15373 ] 1: 2000

LQTS 1 24| 1:28184

LQTS 2 13 | 1: 52032

LQTS 3 41 1:169104
BrS 24 1:28184 1: 5000 - 2000
ARVC 11 1: 61493 ] 1: 5000 - 2000
CPVT 4 1:169104 1: 10000
Lamin A/C | 3 1: 225472 Extremely rare

Figure 1 Real World prevalence versus published data
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Background and Aim: one of the main complications of transvenous
leads implanted in paediatric patients is the stretching of the lead
caused by somatic growth. It may cause pacing and sensing defects
and lead dislodgement or even fracture. Absorbable lead ligature
and atrial loop have been proposed to prevent this risk.
However, the loop may induce traction, dislodge, and may unroll
too early and impair lead or cardiac function. Lead advancement
through pushing it from the pocket may solve growth-induced
traction and spare the electrode throughout childhood until
post-puberty. Objective of the study is the retrospective analysis
of the outcome of the transvenous lead advancement in children
with a pacemaker (PM) in a single tertiary paediatric center.
Method: consecutive patients with a VVIR PM implanted for iso-
lated congenital complete atrioventricular block (no structural
heart disease) in alternative right ventricular (RV) pacing sites, with
lead stretching underwent a trial of lead advancement during gen-
eral anaesthesia, cefuroxime antibiotic profilaxis, from 2014 to
2021. After venous angiography showed venous patency, the
PM pocket was opened, the lead was released from subcutaneous
adherences and with a stylet was gently advanced to create a semi-
loop in the atrium without dislodging the tip. Lead data (threshold,
sensing, impedance) were compared before and after the pro-
cedure. Data are expressed as median (25th-75th centiles).
Results: 12 patients underwent PM implantation at 6.8 (5.8-8.0)
years of age, 20 (18-21) kg, 116 (106-120) cm, with the lead posi-
tioned at parahisian(3) or mid-septum (5 patients) sites. During a
follow-up of 3 (1-5) years, advancement procedures were 1.5 (1-4)
per patient. Delta between procedures was: age 16 (12-20)
months, height 8 (7-11) cm and weight 5 (3-7) kg. All leads were
successfully advanced without any procedural complications.
Procedure time (skin to skin) was 96 (73-108) minutes, fluoros-
copy was 0.5 (0.2-1.4) mGy, 16 (10-46) microGy/m2.
Electrical lead parameters did not showed significant difterences
between consecutive control times.
Conclusions: the advancement of transvenous leads in children is a
safe and effective procedure, with low fluoroscopy exposure, with-
out significant acute and chronic complications. This procedure
seems to preserve transvenous leads until growth has completed.
Keywords: Cardiac Pacing, Congenital Atrioventricular Block,
Endocardial Lead, Pacing Complication, Pacemaker, Pediatrics

A case of lead advancement

On the left, lead stretched due to growth (compared to the time of
implatation patient 10 cm higher); on the right, the result of the
lead advancement


https://doi.org/10.1017/S1047951123001099

S72 Cardiology in the Young: Volume 33 Supplement 1

P-040

Icd outcome in pediatric arrhythmogenic
cardiomyopathy: A single center experience

Marianna Cicenia®, Massimo Stefano Silvetti, Fabio Anselmo Saputo’,
Fabrizio Gimigliano’, Nicoletta Cantarutti', Rachele Adorisio?, Anwar
Baban', Fabrizio Drago’

!Pediatric Cardiology and Arrhythmia/Syncope Complex Unit, Bambino
Gesu Children’s Hospital, IRCCS, Rome, Italy European Reference
Network for Rare and Low Prevalence Complex Disease of the Heart
(ERN GUARD-Heart).; Heart Failure and Transplant, Mechanical
Circulatory Support Complex Unit, Bambino Gesn Children’s Hospital,
IRCCS, Rome, Italy

Background and Aim: Arrhythmogenic cardiomyopathy (ACM) is a
very rare condition among pediatric patients. Once diagnosed, the
risk stratification is mandatory in order to prevent sudden cardiac
death (SCD) which can sometimes be the first manifestation of the
disease as well. Moreover, it must be periodically reassessed due to
the progression of the disease.
Method: In this is a single center retrospective observational study,
all pediatric patients (<18 y.0.) diagnosed with ACM since 2009 in
Our Institution were collected. Only the patients with a confirmed
diagnosis according to the “Padua Criteria” were enrolled.
Implantable cardioveter defibrillator (ICD) implantation was
decided according to the current recommendations/clinical stud-
ies, and outcome was recorded during follow-up.
Results: Twenty-two patients (age range 10 -17 y.o.), had a “def-
inite” (21) or “borderline (1) ACM diagnosis (13 females) accord-
ing to the “2020 Padua Criteria”. Out of them, 16 patients (72.7%)
received an ICD: 3 (18.8%) a transvenous device and 13 (81.2%) a
subcutaneous one (S-ICD). In 4 (25%) patients, ICD was
implanted for secondary prevention (2 hemodynamically unstable
sustained ventricular tachycardia (VT) and 2 hemodynamically sta-
ble sustained VT). In the other 12 (75%) patients, it was implanted
for primary prevention: in 2 with class I indication (severe right
ventricular dysfunction), in 8 with class Ila indication (syncope,
non-sustained VT, moderate ventricular dysfunction) and in 2
with class IIb due to several “minor” risk factors.
During the follow-up (5.59 + 3.4 years), appropriate ICD thera-
pies occurred in 3 (18.8%) patients for sustained VTs, without
defibrillation failures. Inappropriate shocks occurred in 2 cases:
one for T-oversensing and one for high-rate sinus tachycardia
exceeding the VT limit.
Conclusions: ICD is indicated and effective in the majority of pedi-
atric patients due to the high risk of SCD. Despite that, appropriate
ICD therapies occurred in only a minority of patients. The rate of
inappropriate shocks is even more rare. This reassuring follow-up
may be due to the efficacy of medical antiarrhythmic and anti-
remodeling therapy, promptly started once the diagnosed is made.
Certainly, other risk and protective factors and protective ones
remain still unknown and a specific pediatric risk stratification
model is advised in the future.

Keywords: arrhythmogenic cardiomyopathy, sudden cardiac
death, implanted cardioverter defibrillator, pediatric patients
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Background and Aim: Implantable electronic devices (IEDs) are
increasingly used in children and young adults with specific cardiac
rhythm disorders. However, both pacemakers (PMKs) and
implantable cardioverter defibrillators (ICDs) may have several
downfalls. Literature lacks of data concerning leads thrombosis,
thus we analyzed pacing lead thrombosis’ occurrence in our
PMK/ICD patients.
Method: In this single center study, we retrospectively collected
clinical details of children or young adults with IEDs and evidence
of pacing lead thrombosis. Data are reported as median (inter-
quartile range).
Results: Since 2015, five patients (2 males) aged 16 (12-22) years
showed transthoracic echocardiographic evidence of lead vegeta-
tions during routine follow-up after 5 (1-16) years from lead’s initial
implantation. Age at device implantation was 9 (5-12) years. Two
patients had dual-chamber ICD, 3 had PMKs (2 DDD, 1 VVI).
No patient had any early wound complication after implantation.
At the time of thrombosis detection, no patient reported any recent
fever or symptoms of clinical illness. Devices and leads were normally
functioning in all patients. Blood examination revealed absence of
infectious or inflammatory signs, and all patients had negative hemo-
cultures for aerobic, anaerobic bacteria and fungi. Therefore, lead
thrombosis was diagnosed. Transesophageal echocardiogram
(TEE) confirmed the echo finding. Thrombophilia testing revealed
that 4 out of 5 patients had methylenetetrahydrofolate reductase
(MTHFR) mutation, homozygous and heterozygous (2 each).
Patients received oral anticoagulation therapy (OAT) and TEE
showed complete recovery in all patients after 6-12 months.
Conclusions: Pacing lead thrombosis is a rare complication in paedi-
atric/young adult patients with PMK/ICD, well treated with
OAT. MTHFR mutation is a risk factor for this complication.
Keywords: Lead thrombosis, pacemakers, implantable cardi-
overter defibrillators

P-043

Case report of smart wearable technology in paediatric
cardiology

Arveen Devindaran, Victor Ofoe, Amos Wong

Department of Paediatric Cardiology, University Hospital of Wales,
Cardiff, Wales, UK

Background and Aim: In the past decade many new wearable devices
have emerged by big consumer technologies,
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including several that have been widely adapted by the general
public and clinicians. Commercially
available devices are able to collect multitude of data including
heart rate, heart rhythm, saturations,
BP, activity and, much more. We published a case report docu-
menting the usage of such device as a
diagnostic tool which lead to appropriate management.
Method: Retrospective data interpretation of the electrophysiology
report from the smart wearable was done and significant data was
collected and sufficient evidence was gathered to proceed with the
treatment for the patient.
Results: 9-year-old male presented with chest pains and palpita-
tions for several years. All investigations
including multiple ECGs, prolonged Holter monitoring, exercise
stress test and echocardiogram were
normal. The inconclusive investigations did not justify medical/
surgical treatment despite ongoing
symptoms. Patient was given a Withings Move ECG watch to
monitor cardiac rhythm during
palpitations. Patient managed to document a wide complex
rhythm at a rate of 300bpm. Therefore, a
diagnosis of ventricular fibrillation was made and the patient has
now been listed for an
electrophysiology study and ablation.
Conclusions: There are benefits and disadvantages of non-medical
grade smart wearable devices. Patient
selection criteria is important for using such devices. Typically, its
useful for patients with intermittent
symptoms over a long time. However, there are minimal studies to
compare them against medical
grade devices. Therefore, clinical studies must be done to validate
the data and accuracy of such
technology. One must also be careful in interpreting results from
non-medical grade devices. As more
advancement happens in this area, we strongly believe smart wear-
able technology has an important
role to play in the future.

Keywords: smart wearables, palpitations, remote monitoring

Rhythm strip from smart wearable device
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Background and Aim: This is not applicable.

Method: An 11-year-old, previously healthy boy, collapsed sud-
denly while walking casually with family. He was found pulseless,
requiring CPR and defibrillation therapy to convert from pre-
sumed polymorphic ventricular tachycardia (PMVT) into sinus
rhythm with prolonged QT interval (~600 msec) and unstable
repolarization. He was briefly started on dobutamine before devel-
oping 2 episodes of PMVT despite being on Lidocaine infusion.
Thereafter, he was switched to non-selective short-acting beta
blockers (due to resting bradycardia) without further VT. He
eventually was transitioned to Nadolol (~0.8 mg/kg). He had fre-
quent polymorphic/bidirectional ventricular complex ectopy
mainly during stressful periods (e.g., MRI). He has no apparent
neurological sequalae.

During his hospital stay, he had a normal echocardiogram and car-
diac MRI. Moreover, he underwent electrophysiology study
(EPS) with easily inducible unstable PMVT requiring defibrilla-
tion therapy. Furthermore, he underwent arrhythmia panel testing
through commercial laboratory (Invitae, San Francisco, USA),
which was negative. A transvenous dual chamber ICD, was placed
prior to discharge. Whole Exome Sequencing (WES) eventually
confirmed the high clinical suspicion for homozygous TECRL
(c.331+1G>A) through another commercial laboratory
(Centogene, Rostock, Germany).

He is a product of consanguineous marriage with no family history
of concern. Both parents and the rest of the three siblings’ electro-
cardiograms (ECG) were normal. His oldest brother’s phenotype

A A
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was highly suggestive of CPVT during his screening sprint exercise
stress test (EST), however, without QT prolongation. He was con-
firmed for the same homozygous mutation. Otherwise, segrega-
tion studies through Sanger sequencing confirmed the
heterozygosity status for both parents and one sibling.
After discharge, Flecainide was added to his regimen with great
response in subsequent EST.
Results: This part(the discussion) will be submitted in another sub-
mission as the total word count of the Case Report is nearly 550
words. The organizing committee member Ms. Lara Volkan
instructed as such.
Conclusions: 1 hereby confirm that the consent of the
relevant patients has been obtained to submit this Case Report
abstract.

Keywords: TECRL, CPVT, Kuwait
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Figure 1 Ventricular tachycardia (narrow)

P-046

Conduction system pacing guided by 3D mapping in
paediatric patients with congenitally corrected
transposition of the great arteries.

Carla Favoccia, Massimo Stefano Silvetti, Fabio Anselmo Saputo, Ilaria
Tamburri, Chiara Mizzon, Marta Campisi, Fabrizio Gimigliano,
Gabriele Rinelli, Giacomo Silvetti, Lucilla Rava, Fabrizio Drago
Paediatric Cardiology and Cardiac Arrhythmia/Syncope Unit and
Epidemiology Institute, Bambino Gest Children’s Hospital, IRCCS,
Rome, Italy

Background and Aim: In congenitally corrected transposition of the
great arteries (CCTGA) the right ventricle (RV) is systemic.
Atrioventricular block (AVB) and systolic dysfunction are fre-
quently observed. Permanent pacing of the subpulmonary left
ventricle (LV) may worsen RV dystunction. Aim of this study
was to seek out if LV conduction system pacing (LVCSP) guided

https://doi.org/10.1017/51047951123001099 Published online by Cambridge University Press

by three-dimensional-electroanatomic mapping systems (3D-
EAM) can preserve RV systolic function in CCTGA patients with
AVB.
Method: Retrospective analysis of paediatric patients with CCTGA
who underwent 3D-EAM-guided LVCSP. 3D-pacing map
guided lead implantation toward septal sites with narrower paced
QRS close to conduction system. Electrocardiograms, echocar-
diograms, and lead parameters were compared at baseline (pre-
implantation) and at 1-year follow-up. RV function was evaluated
by 3D ejection fraction (EF), fractional area change (FAC), RV
global longitudinal strain (GLS). Data are reported as median
(25th-75th centiles).
Results: Seven CCTGA patients aged 15 (9-17) years, with com-
plete/advanced AVB (4 with prior epicardial pacing including 2
biventricular pacing), underwent 3D-guided LVCSP (5 DDD, 2
VVIR). Baseline echocardiographic parameters were impaired
in most patients. No acute/chronic complications occurred.
Ventricular pacing was >90%. At 1-year follow-up QRS duration
showed no significant changes compared to baseline: 120 (80-130)
ms vs. 120 (100-125) ms (p = 0.9). However, QRS duration short-
ened in comparison with prior epicardial pacing. Lead parameters
remained good despite ventricular threshold increased. Systemic
RV function was preserved: FAC and GLS improved significantly
[33 (30-43)% and -13 (-14 -11)% vs. 40 (40-45)%, p = 0.04, and -
17 (-20-15)%, p = 0.03, respectively], and all patients showed nor-
mal RVEF (>45%).
Conclusions: 3D-EAM-guided CSP preserved RV systolic function
in paediatric patients with CCTGA and AV block after short-term
follow-up.

Keywords: Congenitally corrected transposition of the great
arteries, cardiac pacing, ventricular systolic function, paediatric
age, radiation exposure, non-fluoroscopic mapping systen.
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Prevalence, characteristics and natural history of
wolff-parkinson-white syndrome in neonates

Maria Munk Peerregaard’, Joachim Haartmann, Christian Pihl', Jesper
Kock!, Adrian Pietersen’, Kasper Karmark Tversen’, Henning
Bundgaard®, Alex Horby Christensen’

Department of Cardiology, Herlev-Gentofte Hospital, Copenhagen
University Hospital, Copenhagen, Denmark.; > The Capital Regions
Unit for Inherited Cardiac Diseases, Department of Cardiology, The
Heart Center, Rigshospitalet, Copenhagen University Hospital,
Copenhagen, Denmark.

Background and Aim: W olff-Parkinson-White (WPW) syndrome is
characterized by an accessory electrical pathway between the atria
and ventricles. Clinically, the condition is associated with congeni-
tal heart disease, supraventricular tachycardia and sudden cardiac
death. Our aims were to determine the prevalence of WPW syn-
drome in an unselected neonatal population, describe
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Figure 1 1A-B:LV conduction system in CCTGA and 3D-EAM pacing map. C: Chest X-Ray. D: ECG post-3D-EAM guided LV pacing
E-F: Graphs of ECG and echo changes.
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electrocardiographic and echocardiographic characteristics, and
the natural history during childhood.

Method: Electrocardiograms (ECGs) and echocardiograms of neo-
nates (aged 0-30 days) from a large, prospective, general popula-
tion study were included. WPW cases were identified through
manual evaluation of outliers in PR-interval, QRS-duration,
and QRS axis. Neonates with confirmed pre-excitation on their
initial ECG were offered cardiac follow-up. Localization of the
accessory pathway was assessed by different algorithms. Cases were
matched 1:4 to controls by age, sex, weight, and gestational age.
Results: Among the 17, 489 ECGs, we identified 17 (76% boys)
neonates with WPW syndrome consistent with a prevalence of
0.1%. The neonatal heart rate, PR-interval, QRS-duration,
QTc(Bazett), maximum amplitudes in R-V1 and S-V6 were sig-
nificantly different between cases and controls (all p<0.05),
whereas the QRS axis, max amplitude in S-V1 and R-V6 did
not differ (all p>0.05). The accessory pathway was primarily pre-
dicted to the left side of the heart (59-100%, depending on algo-
rithm applied). Echocardiographic measurements of the neonates’
left ventricular diameter and function, wall thicknesses, and dop-
pler measurements of trans-mitral- and main pulmonary artery
blood flow were similar for cases and controls (all p>0.05). One
newborn had significant mitral regurgitation while all other new-
borns had structurally normal hearts; there were no cases of
Ebstein’s anomaly. At follow-up (available in 14/17 children)
the WPW pattern persisted in four children, while the ECG
had normalized in the ten remaining children.

Conclusions: The prevalence of WPW syndrome in our cohort of
asymptomatic neonates was 0.1%. The syndrome was more fre-
quent in boys, generally not associated with structural heart disease,
and the accessory pathway was mostly left-sided. A striking

Boxplot - WPW vs. Controls

observation was, that the WPW pattern in most children could
not be reproduced on follow-up ECGs, suggesting either that
the ECG pattern primarily is intermittent, or that normalization
occurs.

Keywords: Wolff-Parkinson-White,
neonates, supraventricular tachycardia

electrocardiography,

P-048

Diagnostic approach to the paediatric brugada syndrome:
A survey of international common practice

Christine Stratmann, Maria Cecilia Gonzalez Corcia

Department of Paediatric Cardiology, Bristol Royal Hospital for Children,
Bristol, United Kingdom

Background and Aim: The Brugada syndrome (BrS) is a rare inher-
ited disease that predisposes to cardiac arrhythmias and sudden
cardiac death. Up to this date diagnostic criteria, clinical markers
of risk and the prognostic value of different underlying or asso-
ciated genetic variants remain heavily discussed in the scientific
community. Due to a highly variable genotype-phenotype cor-
relation, individual risk stratification is challenging, and the diag-
nostic and therapeutic approach has varied significantly in
the past.

Method: At present, there is no universal recommendation for
screening and diagnosis of the largely asymptomatic paediatric
population. With the aim to create an up-to-date picture of the
international common practice regarding the diagnostic approach
to the BrS in the young, we have invited the 36 centres participat-
ing in the International Paediatric Brugada Syndrome Registry in
2021 to complete a questionnaire.
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Results: Twenty-one centers from 12 countries and 4 continents
responded to the survey. The results show that there is a more
uniform picture of diagnostic tools employed than in previous
surveys, with all centres screening with a 12-lead ECG, including
optional high V1 and V2 placement (n=21), alongside with a
precise clinical history and physical examination. 62% of sites (n
=13) also perform a cardiac ultrasound and an ambulatory
electrocardiographic monitor as part of the initial work-up.
The use of drug challenges has increased to 85% (n =7 of 20).
Surprisingly, 100% of the centres use genetic testing as a diagnos-
tic tool during childhood and adolescence. The interpretation
and clinical consequences of these result, however, still vary
significantly.
Conclusions: This review of the present clinical practice around the
world in managing BrS in the young reflects the efforts of our
community to bring light to the understanding of this disease.
Scientific advances have made the diagnostic value of many avail-
able examinations increasingly clear, and we see a more homog-
enous diagnostic strategy than in the past. However, genetic testing
has introduced an additional layer of complexity and, whilst widely
employed, it is yet not completely understood. Further investiga-
tions are needed, especially in view of dealing with the large group
of asymptomatic family members and silent carriers of pathogno-
monic mutations.

Keywords: arrhythmia, brugada syndrome, sudden cardiac
death, screening
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Premature ventricular contractions affect the mechanics of
the left ventricle during the sinus rhythm

Radostaw Pietrzak, Tomasz Marcin Ksiqzczyk, Magda Franke, BoZena
Werner

Department of Pediatric Cardiology and General Pediatrics, Medical
University of Warsaw

Background and Aim: Premature ventricular contractions (PVCs)
are frequently observed in children and are considered to be
benign. However, this hypothesis is uncertain as observations indi-
cate some associations between PVCs and left ventricular (LV) sys-
tolic dysfunction. The aim of this study was to investigate regional
and global myocardial mechanics during the sinus rhythm, in
patients with frequent PVCs.

Method: The study group consisted of 33 PVC children aged 13-17
years with normal systolic LV function (EF Teicholz above 60%).
The control group consisted of 30 healthy volunteers. 24-hour-
Holter-ECG and Echocardiography were performed. Frequent
PVCs were defined as 10% of the arthythmia burden. The echo-
cardiographical speckle tracking analysis was made from an apical
4-chamber view in 6 segments: basic, medial, and apical in the sep-
tum and lateral wall of LV. LV Global longitudinal strain(GLS) and
dyssynchrony (measured as the SD of time to peak (TTP) of the
regional strains) and dyssynergy index (DI) defined as a ratio of
TTP to aortic valve closure time (ACT) were analyzed. ACT
was defined as the time from the beginning of QRS to the beginig

https://doi.org/10.1017/51047951123001099 Published online by Cambridge University Press

56th Annual Meeting of the AEPC S77

of aortic valve closure. DI was calculated for every segment of the
LV and dyssynergy was diagnosed when DI was above 1. GLS, and
dyssynchrony, were measured in sinus beat directly after PVC and
compared between the study and control group, and patients with
and without dyssynergy.
Results: In PVC children vs. controls GLS was -18.8%+4.8% vs.-
22.1£3.3, p<0.01 and dyssynchrony was 61.7+14 ms vs. 46.7+7
ms, p<0.01, respectively. In basal septal segment (BSS) dyssynergy
was diagnosed in 12 patients. After comparing GLS and dyssyn-
chrony in PVC patients with and without dyssynergy in BSS,
GLS was-17.8+5% vs. -20.1+£4.3%, p=0.1, and dyssynchrony
was 71.8+18ms. vs. 50.4£5.4, p = 0.1, respectively. In the remain-
ing segments, the number of patients with dyssynergy was too low
for the analysis (below 6).
Conclusions: In patients with frequent PV Cs, the sinus beat directly
after PVC demonstrates significant mechanical abnormalities. This
finding suggests that not only dyssynchronous contraction, but
intrinsic perturbations are responsible for mechanical abnormalities
observed in PVC patients. Dyssynergy in BSS does not influence
the mechanical function of myocardium in PVC patients.
Keywords: premature ventricular contractions, left ventricular
mechanics, children
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An atypical kawasaki presentation in a two-month-old
Natalie Abbassi, Ramona Onita

Department of Paediatrics, Colchester General Hospital, Colchester, UK

Background and Aim: we present a 2-month-old boy who presented
with high temperatures, lethargy and poor feeding during Covid
lockdown. He was treated for PIMS-TS/ Kawasaki disease.
Method: upon admission he had a full septic screen including a lum-
bar puncture in view of a rising CRP, and was discharged after 7
days on ambulatory IV ceftriaxone to complete a 10-day course.
He was re-admitted only 24 hours later with further temperature
spikes and in presumed supraventricular tachycardia with a heart
rate of 200-220b/min. He received 3 doses of adenosine up to
400mcg/kg with little sustained eftect. He was then loaded with
Amiodarone to which he responded and was transferred to
PICU in a tertiary cardiology centre. He received a further dose
ofadenosine and CPR in view of profound bradycardia afterwards.
Retrospectively, he had sinus tachycardia with first degree heart
block, mimicking SVT. Following PIMS-TS treatment with
immunoglobulin and steroids, the 1st degree heart block improved
and PR interval normalised.

Results: further investigations were completed. A routine echo
showed dilated coronary arteries, along with a positive PIMS-
TS panel but with negative Covid antibodies, PCR and antibody
and negative microbiology in blood and CSF cultures.
Conclusions: he was treated with intravenous immunoglobulins,
aspirin, and methylprednisolone in view of a PIMS-TS/
Kawasaki picture. He has since been discharged from follow-up.
This case showed the unusual presentation of Kawasaki disease/
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PIMS-TS in the context of negative Covid screen and the impor-
tance of its differential diagnosis.
Keywords: Kawasaki, PIMS-TS, tachycardia, Covid
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Cardiopulmonary exercise testing in children with
structurally normal heart and premature ventricular
complexes:the first results of prospective study

Rita Kunigeliene!, Odeta Kinciniene®, Vytautas Usonis', Germanas
Marinskis®

Clinics of Children Diseases, Institute of Clinical Medicine, Vilnius
University Faculty of Medicine, Vilnius, Lithuania; *Department of
Cardiology, Vilnius University Hospital Santaros Clinics, Vilnius
Lithuania; >Department of Children Diseases, Vilnius University
Hospital Santaros Clinics, Vilnius Lithuania

Background and Aim: Premature ventricular complexes (PVCs) are
frequent in the pediatric age group. Although PVCs are usually
considered benign, frequent PVCs can cause ventricular dysfunc-
tion and might be the first sign of cardiomyopathy. The aim of the
study: to evaluate the role of cardiopulmonary exercise testing fac-
tors as a prognostic tool in children with structurally normal hearts
and various amounts of PVCs.
Method: This is a prospective analysis of 40 children with structur-
ally normal hearts and ventricular PVCs. Patients underwent 24
hours electrocardiogram (24ECG) and cardiopulmonary exercise
testing (CPET) on treadmill (BTL Cardiopoint CPET) using
modified ramp protocol. Maximal oxygen uptake (VO2 max),
carbon dioxide elimination (VCO?2), anaerobic threshold (AT),
respiratory exchange rate (RER), VE/VO2 were measured during
the CPET. The exercise test was terminated if patients get
exhausted, develop symptoms or have abnormal blood pressure
results during exercise. According to the amount of PVCs in
24ECG, we divided patients into two groups: <10 000 and
>10 000 PVCs per 24 hours.
Statistical analysis performed with R. Nominal variables tested
for normal distribution with Shapiro-Francia test. Nominal
values were presented with average and standart deviation.
Welch test used to compare means between normally distrib-
uted nominal variables. Fisher exact test used to compare
categorical variables. The p value <0, 05 was considered
statistically significant.
Results: 22 boys and 18 girls 12, 4+3, 3 years old with 12 743+10
000 PVCs per 24 hours. CPET duration was 7, 46+0, 08 minutes.
Patients reached VO2 max 17124777 ml/min; VCO2 1963
+925ml/min, AT 952, 5£317, 3 ml/min, VE/VCO2 44, 3+12,
RER 1, 17+0, 21. There were no difterence by age, body surface
area, maximal load, VCO2; AT; RER; VE/VCO2 between the
groups. VO2 max was significantly higher in <10 000 PV Cs group
(p=0, 03).
Conclusions: VO2 max seems to be the promissing factor for evalu-
ation children with PVCs.

Keywords: cardiopulmonary exercise test, children, premature
ventricular complexes
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WPW syndrome due to an left atrial appendage-to-left
ventricular connection: successful ablation in a boy
presenting with aborted sudden cardiac death

Mustafa Giilgiin®, Stefan Ostermayer!, Eric Tietz?, Timm Dirrichs?,
Sevine Ozcan?, Christiane Katharina Kuhl?, Gunter Kerst®
"Department of Pediatric Cardiology, RWTH University Hospital,
Aachen, Germany; *Department of Diagnostic and Interventional
Radiology, RWTH University Hospital, Aachen, Germany;
’Department of Pediatric Cardiology, Klinikum Stuttgart, Stuttgart,
Germany

Background and Aim: Sudden cardiac death (SCD) may be the first
clinical manifestation of patients with a Wolft-Parkinson-White
(WPW) ECG pattern. Here, we report the electrophysiological
findings and successful endocardial catheter ablation of an epicar-
dial accessory pathway (AP) connecting the left atrial appendage
(LAA) with the left ventricle in a 12-year-old boy with WPW syn-
drome after aborted sudden cardiac death.
Method: A 12-year-old boy was referred to our hospital after
aborted SCD while exercising. He was resuscitated by using
an external automated cardiac defibrillator. He had a history
of surgical closure of an apical and inlet ventricular septal defect
(VSD) during infancy as well as symptomatic manifest WPW
syndrome for the last 5 months. During endocardial electro-
physiological study, the shortest pre-excited R-R interval dur-
ing induced atrial fibrillation was 200 ms, indicating a high risk
AP. Neither ventricular tachycardia nor fibrillation could be
induced by programmed ventricular stimulation. Surface
ECG and inducible atrioventricular reciprocating tachycardia
(AVRT, cycle length of 315 ms) suggested a left-sided AP.
After transseptal puncture, the left sided AP was mapped at
the base of the LAA. Using conventional RF energy, the AP
could not be eliminated. Computed tomography of the LAA
revealed a trilobular morphology (Figure 1A). During the sec-
ond endocardial catheter ablation procedure using irrigated
contact-force controlled RF energy, 4 distinct fibers leading
to subtle changes of the endocardial electrograms and the sur-
face ECG were ablated in a stepwise manner leading finally to
an abolition of the delta wave (Figure 1B). No ST-segment
changes were observed during catheter ablation. At the end
of the procedure, coronary artery stenosis was excluded by
coronary angiography. In the light of aborted SCD history in
the context of WPW syndrome and surgical repair of two
VSDs, a subcutaneous ICD was implanted.
Results: During follow-up period of 8 months, there was no
reappearance of the delta wave in the ECG and the patient
remained asymptomatic.
Conclusions: In this 12-year old boy, endocardial catheter ablation
of an epicardial left atrial appendage-to-left ventricular accessory
pathway was feasible by meticulously ablating each of the multiple
connecting fibers from within the left atrial appendage after delin-
eating the LAA morphology by CT.

Keywords: wpw, accessory pathway, appendage, SCD,
children
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Results of the introduction of the decapolar navigational
diagnostic catheter on safety, x-ray exposure and success
rate of AVNRT ablation in children

Tomasz Marcin Ksiqzczyk, Radostaw Pietrzak, Klaudia Obsznajczyk,
Magda Franke, BoZena Werner

Department of Pediatric Cardiology and General Pediatrics, Medical
University of Warsaw, Warsaw, Poland

Background and Aim: The use of the fluoroscopy during electro-
physiology procedures in children is directed by the ALARA
(As-Low-As-R easonably-Achievable) rule. The use of non-fluo-
roscopic mapping systems allowed to significantly reduce the X-
ray exposure during ablation procedures. With CARTO 3D-
mapping system diagnostic catheters are not visualized until the
mapping catheter is introduced, hence the use of the fluoroscopy
is required for the positioning of the diagnostic catheters.
DECANAV is a navigational decapolar diagnostic catheter that
allows to use 3D mapping system and avoid fluoroscopy from
the beginning of the procedure. It has been made available in
our center from the February 2022 and is now routinely used
for SVT ablations.

The aim of this study was to analyze how the use of the DECANV
catheter has influenced the X-Ray exposure, safety, success rate
and total procedural time of the pediatric atrioventricular nodal
reentry tachycardia (AVNRT) ablations.

Method: We performed a retrospective analysis of all AVNRT
ablations performed in our center using DECANAV catheter
(February to October 2022) compared to all AVNRT ablations
that were performed using CARTO mapping system but with tra-
ditional non-navigational diagnostic catheters (January 2020 to
January 2022).In both groups anthropometrical data, fluoroscopy
time, radiation dose, total procedure time, acute success and com-
plication rates were evaluated.

Results: The studied groups consisted of 14 patients (DECANAYV)
and 24 (controls). Both groups did not difter significantly with
regard to mean age and body weight: 15.1 years vs. 15.2 years
and 60.5 kg vs. 60.9 kg in DECANAYV and controls, respectively.
In the DECANAV, fluoroscopy time was significantly shorter and
radiation dose smaller than in the controls: median of 11sec vs.
151sec (p<0.001) and median of 0, 09 mGy/kg vs. 1, 32 mGy/
kg (p<0, 001), respectively. Total procedure time: mean of
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86min DECANAYV group vs 73min in the controls (p =0, 058)
and acute procedural success rate: 93% DECANAV vs 92% con-
trols (p =1, 0) did not differ between the groups. There were no
complications reported in neither of groups.

Conclusions: The use of the navigational decapolar catheter with
CARTO mapping system allows to greatly limit the X-Ray expo-
sure without affecting safety, total procedure time, and acute suc-
cess rate in AVNRT ablation in children.

Keywords: AVNRT, ablation, non-fluoroscopic mapping
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Phenotypic heterogeneity in a family with TECRL-related
CPVT type 3: 1st case in kuwait

Mohammad Ebrahim!, Ali A M A A M Alkhabbaz?, Mohammad
Metwally®, Buthaina Albash®, Ali Al Sayegh?, Jerome Philip Saul®
"Department of Pediatrics, Kuwait University Faculty of Medicine,
Kuwait; Affiliated with Chest Diseases Hospital, Kuwait; 2Kuwait
University Faculty of Medicine, Kuwait; Department of Pediatric
Cardiology, Chest Diseases Hospital, Kuwait; *Department of Genetics,
Ganima Al Ganem Center, Kuwait; *Department of Cardiology, Chest
Diseases Hospital, Kuwait; *Department of Pediatrics, West Virginia
University, West Virginia, USA

Background and Aim: Not applicable
Method: Not applicable
Results: We report additional evidence of the pathogenicity of the
previously described highly conserved TECRL (c.331+1G>A)
splice site mutation, at chromosome 7p14-p22 in one other
Sudanese family. Similarly, segregation analysis indicated an auto-
somal recessive form of inheritance. This family had extensive his-
tory of sudden cardiac arrest (SCA), mainly during activity and ata
very young age. Additionally, the ECGs of the affected members
showed mild QTc prolongation and PVCs. This same mutation
has been also reported in the setting of oligogenic inheritance in
another Tunisian family.
Furthermore, TECRL (c.331+1 >A) variant was not reported as
single nucleotide polymorphisms in the general population includ-
ing in Saudi Arabian individuals. Moreover, functional studies
from a symptomatic patient of the same Sudanese family demon-
strated increased susceptibility to triggered activity, exaggerated
with noradrenaline, mainly due to elevated diastolic intracellular
calcium levels.
Luckily, Flecainide therapy had been shown to reduce the trig-
gered activity specifically for TECRL (c.331+1G>A).
Additionally, we have noted significant improvement of EST after
the addition of Flecainide in the proband. Combination therapy
had been instituted for both of our homozygous patients.
Our patient’s initial QT intervals and repolarization had been very
prolonged and unstable. While this may be related to the initial
prolonged cardiac arrest, it took a while for the QT interval to
approach upper normal value. This may explain the more severe
phenotype of the proband. Also, atrial pacing did seem to stabilize
repolarization markedly, similar to previous data for long QT types
1-3. It should be considered for patients with severe long QT
phenotype.
Based on our experience, and on what has been reported in the
literature, we call for including TECRL in the arrhythmia panels
that are commercially available worldwide.
Conclusions: Not applicable

Keywords: TECRL, CPVT, Kuwait
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Figure 1 The proband experienced this ventricular tachycardia
(narrow) a few hours after presentation
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ECG screening: is time to routinely introduce it in
apparently healthy schoolchildren?

Stella Maiolo®, Same As Above Same As Above?, Daniela Righi’,
Federica Cali!, Simone Paglia’, Irma Battipaglia’, Cristina Raimondo’,
Elisa Del Vecchio!, Fabrizio Drago’

"Pacediatric Cardiology and Cardiac Arrythmias Unit, Department of
Paediatric Cardiology and Cardiac Surgery, Bambino Gesti Children’s
Hospital and Research Institute, Piazza Sant’Onofrio 4, Rome 00165,
Italy.; ?Department of Pediatrics, Sapienza University of Rome, 00161
Rome, Italy.

Background and Aim: BACKGROUND: Studies report SCD in
healthy children between 1.3-8.5 cases per 100 000 person-year,
but such a low prevalence carries nonetheless a high burden for
society. Aetiology is symptomatic or pre-symptomatic
cardiomyopathies (CMP), channelopathies, congenital heart dis-
eases (CHD), myocarditis and coronary anomalies.

In Italy, ECG-screening is performed in young athletes > 7 years.
Furthermore, there are no Italian studies using ECG as a screening
tool for heart anomalies in apparently normal pediatric population.
The aim of our study is to evaluate the yield of ECG-screening in
identifying any heart anomalies including those potentially at risk
of SCD.

Method: METHODS: We prospectively analysed school-based
ECGs, complemented by informed consent and a cardiovascular
questionnaire from 2013 to 2022 in healthy schoolchildren
between 3 and 13 years.

ECG anomalies were divided into major (short/long QTc,
Brugada pattern, depolarization/repolarization anomaly sugges-
tive of CMP, ventricular preexcitation, >II-degree AVB, bundle
branch blocks, ectopic beats) and minor abnormalities (intraven-
tricular and atrioventricular disturbances, short-PR, early repola-
rization, minor axis deviations, sinus bradycardia and tachycardia).
Results: RESULTS: 18032 patients underwent ECG. Among
them: 9016 (52%) were males. The 42% of the study population
never had a prior ECG.

ECG anomalies were detected in 1267 (7.03%) cases. In 1082 (6%)
children the anomalies were minor and in 185 (1.03%) were major
and confirmed in 171 (0.95% of the entire study population at II-
level evaluation.
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Conclusions: CONCLUSION: Our study confirms that the ECG
screening in children has a low cost and a very good efficacy and
should be mandatory for the early detection of heart anomalies at
potential risk of SCD.

Keywords: ECG-screening, sudden cardiac death prevention,
low-cost prevention, children arrhythmias
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Autosomal recessive long QT syndrome: clinical aspects
and therapy

Daniela Righi", Luigina Porco’, Corrado Di Mambro', Anwar Baban',
Maria Gnazzo°, Francesca Romana Lepri‘?, Antonio Novelli?, Alberto
Eugenio Tozzi?, Fabrizio Drago’
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Pediatric Cardiology and Cardiac Surgery, Bambino Gest Children’s
Hospital, IRCCS, Rome, Italy; °Medical Genetics Unit, Medical
Genetics Laboratory, Bambino Gesit Children’s Hospital IRCCS,
Rome, Italy; *Multifactorial and Complex Diseases Research Area,
Bambino Gesi Children’s Hospital IRCCS, Rome, Italy

Background and Aim: The recessive form of LQTS without an audi-
tory phenotype represents patients with a severe clinical course, as
the Jervell and Lange-Nielsen syndrome (J-LNS). Indeed, as in J-
LNS, these patients have a very early onset and major QTc pro-
longation, and P-blockers have limited efficacy.
The aim of the study is to investigate the clinical characteristics and
to evaluate the therapy effectiveness in children with recessive
form of LQTS.
Method: From September 2012 to September 2021 data about 10
children diagnosed with recessive autosomal form of LQTS at the
Bambino Gesu Children’s Hospital were collected.
Results: The genetic analysis showed compound heterozygous var-
iants of the gene in 3 patients (30%) and homozygous variants of
the KCNQ1 gene in the other 7 (70%). All the patients with
homozygous KCNQ1 variants presented deafness.
Mean follow-up was 2.9 years (0.52 - 9.79 years).
TWA was observed even on therapy with nadolol in 5/10 patients.
A QTc value >550ms was recorded in 5/10 and 2/10 showed val-
ues higher than 600ms. Moreover, 4/10 (40%) patients experi-
enced one or more episodes of syncope, and 4/10 patients
experimented a cardiorespiratory arrest (ACR): 2 with homozy-
gous KCNQT1 variants and 2 with compound heterozygous.
Three of 4 (75%) patients with syncope showed also a ACR, while
only 1/6 (16.6%) patients without syncope experienced ACR.
Furthermore, 2/2 (100%) children with a QTc¢ value more than
600ms presented an ACR, whilst it occurred in only 2/8 (25%)
patients with a QTc value under 600ms.
All patients are treated with Nadolol, in 5 Mexiletine was added,
due to suboptimal modulation of the QT value or persistence of
TWA. In these, Mexiletine allowed a shortening of QTc in a
medium value of 77ms (range 25-106ms) and in 4 patients with
TWA obtained the disappearance of TWA.
Conclusions: In our study, recessive form of LQTS with homozy-
gous variants seems associated with deafness. Patients with episodes
of syncope and with QTc value >600ms even in beta-blocker
therapy have an increased risk of ACR.
Mexiletine added to beta-blocker was proven effective in these
patients to reduce QTc value and to remove TWA

Keywords: LQTS, recessive form, Mexiletine


https://doi.org/10.1017/S1047951123001099

P-059

The arrhythmic “threat” of non-compaction
cardiomyopathy in children

Irma Battipaglia, Nicoletta Cantarutti, Marianna Cicenia, Virginia
Battista, Elena Pelliccione, Fabrizio Drago

Paediatric Cardiology and Cardiac Arrhythmias/Syncope Unit,
Department of Pediatric Cardiology, Bambino Gesi Children’s Hospital
IRCCS, Rome, Italy

Background and Aim: Non-compaction cardiomyopathy (NCM) is
defined by the appearance of ventricular trabeculae and deep inter-
trabecular recesses on cardiac imaging. Clinical manifestations and
outcomes vary greatly: it can be associated to cardiac dilation or
hypertrophy, systolic dysfunction, arrhythmic events with sudden
cardiac death (SCD). At present, few data are available on NCM in
children. The aim of this work is identifying clinical characteristics
and outcomes in children with NCM.

Method: We retrospectively analysed data from consecutive
patients arriving at our hospital with diagnosis of NCM from
2013 to 2022. Data regarding familiarity, clinical history, imaging,
cardiac biomarkers, arthythmias and outcomes were collected.
Results: One-hundred forty-six children with imaging diagnosis of
NCM were enrolled (84 males, mean age 13 % 6). At time of first
presentation 133 (91%) patients had a diagnosis of NCM, 8 (5, 4%)
patients had a mixed phenotype of NCM/dilated cardiomyopa-
thy; 2 (1, 3%) patients had NCM and hypertrophy, in 3 (2%) cases
a congenital heart defect was present. One patient was in NYHA
class IV (NCM associated to mitral cleft and a genetic mutation on
SCN5A gene); all others were in NYHA class I or II. Twenty-two
(15%) patients had left ventricle dysfunction (mean EF was 48%);
cardiac biomarkers were positive in 11 patients. In 52 (35%) chil-
dren arrhythmic manifestations were documented: 4 cases of com-
plete AV block; 1 sinus node dysfunction; 4 supraventricular
tachyarrhythmias (1 ectopic atrial tachycardia, 2 AV re-entrant
tachycardias, 1 case of atrial fibrillation); 9 patients had ventricular
tachyarrhythmias (premature ventricular complexes in 2, sustained
or not sustained ventricular tachycardias in 6, ventricular fibrilla-
tion in 1 case). Two patients had ICD implanted in primary or sec-
ondary prevention according to current guidelines. Mean follow-
up was 39 £19 months. No SCD occurred. Patients with ICD
received appropriate shocks and ATP therapies from the devices.
Conclusions: NCM in children has different clinical manifestations.
Most patients show class NYHA T functional status and good out-
comes at follow-up (no heart failure nor arrthythmic or thrombo-
embolic complications). Arrhythmias are not so rare (35%); 6% of’
patients had ventricular arrthythmias and 2 of them (22%) had ICD
implanted. No SCD occurred in our cohort.
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Utility of implantable loop recorders in the diagnosis and
management of cardiac symptoms in children and
adolescents
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"Department of Paediatric Cardiology, Virgen del Rocio University
Hospital, Seville, Spain; Department of Paediatric Cardiology, Bristol
Royal Hospital for Children, Bristol, United Kingdom

Background and Aim: Implantable loop recorders (ILR) have emerged
aslong-term effective monitoring tools for severe or recurrent thythm
abnormalities or unexplained cardiac symptoms. Scarce information is
available on the use and results of this technology in the paediatric age.
The aim of the study was to report the results of a cohort of paediatric
patients that benefited from ILR implantation.
Method: Retrospective chart review of clinical data, implantation
indications, diagnostic recordings and changes in patient manage-
ment in paediatric patients who underwent Reveal LINQ ILR
implantation from January 2016 to February 2022 at a single paedi-
atric cardiology department in Bristol R oyal Hospital for Children.
Results: In a paediatric cohort of 155 patients (mean age at implan-
tation 10.3 years), 98 patients (63%) had ILR transmissions, 41
(42%) of which demonstrated a diagnostic arrhythmia recording.
The median time to a diagnostic transmission was 175 days.
The most common abnormality was sinus pauses (37%), followed
by ventricular tachycardia (30%). Of the total transmissions, 78
(80%) were patient-activated and 21% of them had pathological
traces. From the device-activated transmission (n =233, 34%),
79% showed pathological tracings. Some of the transmissions were
simultaneously patient and device-activated. In the arrhythmia-
negative group (n=>57), 85% of patients activated transmissions
during periods of symptoms, with 70% of transmissions showing
normal sinus rhythm. In 80% of patients with an ILR -related diag-
nosis, there was an arrhythmia management plan change, includ-
ing medication change, a pacemaker or implantable cardioverter
defibrillator implantation, and an indication to perform an electro-
physiology study. No major complications occurred; 4 (2.4%)
patients had minor complications.
Conclusions: ILRs have emerged as a new technology proven to be
effective and safe in diagnosing and managing paediatric arrhythmias.
Keywords: Implantable loop recorder, paediatric, arrhythmias,
inherited cardiac conditions, congenital heart diseases.
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Figure 2. ILR outcomes flowchart.
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AV stands for atrioventricular; EPS, electrophysiology study; FU, follow-up; ICD, implantable
cardioverter-defibrillator; ILR, implantable loop recorder; IST, inappropriate sinus tachycardia;
SB, sinus bradycardia; SND, sinus node dysfunction; ST, sinus tachycardia; SVE,
supraventricular ectopy; SVT, supraventricular tachycardia; VE, ventricular ectopy; VT,
ventricular tachycardia.
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Myocardial and arrhythmic involvement with
neuromuscular disorders: clinical and etiological
heterogenicity in a cohort of pediatric population.

Amnwar Baban'!, Giovanni Parlapianoi, Fabiana Fattori?, Viola Alesi®,
Federica Cali', Lorenzo De Luca', Marianna Cicenia', Giulia
Pascolini®, Enrico Silvio Bertini?, Carlo Dionisi Vici*, Antonio Novelli,
Diego Martinelli*, Fabrizio Drago’

"Department of Pediatric Cardiology and Cardiac Surgery, Heart and
Lung Transplantation, Bambino Gesii Children Hospital and Research
Institute, IRCCS, 00165 Rome, Italy, The European Reference
Network for Rare, Low Prevalence and Complex Diseases of the Heart-
ERN GUARD-Heart; 2Unit of Neuromuscular and Neurodegenerative
Disorders, Bambino Gesii Children Hospital and Research Institute,
IRCCS, 00165 Rome, Italy; ? Laboratory of Medical Genetics, Bambino
Gesit Children Hospital and Research Institute, IRCCS, 00165 Rome,
Italy; *Division of Metabolism, Bambino Gesi Children Hospital and
Research Institute, IRCCS, 00165 Rome, Italy

Background and Aim: Neuromuscular disorders (NMDs) in children
are heterogenous condition with often multisystemic signs and fre-
quent cardiac involvement. Childhood onset forms can predispose
to various progressive cardiac abnormalities including
cardiomyopathies (CMPs), valvulopathies, atrioventricular con-
duction defects (AVCD), supraventricular tachycardia (SVT)
and ventricular arrhythmias (VA).

Method: Our tertiary academic pediatric center represent the refer-
ral point for the center and south of Italy for the multidisciplinary
management of patients with NMDs. In this study we include data

Friedreich’s Ataxia
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from patients with NMDs and cardiac involvement who had mul-
tisystemic clinical assessment, multiorgan screening and genetic
study through NGS sequencing, microarray analysis and short tan-
dem repeat expansion analysis.
Results: We identified and described the possible cardiac spectrum
in term of myocardial, structural, and arrthythmic involvement in
five specific NMDs: Friedreich’s Ataxia (FRDA), congenital and
childhood forms of Myotonic Dystrophy type 1 (DM1), Kearns
Sayre Syndrome (KSS), Ryanodine receptor type 1-related myo-
pathies (RYR1-RM) and Laminopathies.
Conclusions: The diagnosis of certain NMDs is often overlooked
and the cardiac aspect can provide signs of their presence even
prior to overt neurological diagnosis. In this study we underline
the importance of detecting the early onset rare photocopies
cardiac manifestations in children” NMDs including its struc-
tural (valvular), myocardial (CMPs) and arrhythmic (brady-
tachyarrhythmias) aspects. The diagnostic approach must be
multidisciplinary and the management must be personalized
in nature especially in the rare case of severe early onset forms.
These patients need for periodic surveillance by a dedicated
heart team.
Part of this topic is reviewed in: PMID: 34827576, PMCID:
PMC8615674, DOI: 10.3390/biom11111578
This study is part of the multidisciplinary management project for
patients with Pearson and Kearns-Sayre syndrome “Bando
Finalizzato GR-2018-12368395".

Keywords: Cardial involvement in NMDs, multisystemic con-
ditions, genetic heterogeneity, multidisciplinary personalized
approach.
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Figure 1 Major myocardial and arrhythmic aspects in neurmuscular disorders.
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Heart and beyond the heart: clinical spectrum of cacnalc
variants, literature revision

Anwar Baban', Maria Gnazzo?, Bemadette Corica', Federica Cali',
Nicoletta Cantarutti', Giovanni Parlapiano1, Daniela Righii, Corrado Di
Mambro, Massimo Stefano Silvetti!, Antonio Novelli?, Fabrizio Drago’
"Department of Pediatric Cardiology and Cardiac Surgery, Heart and
Lung Transplantation, Bambino Gesiw Children Hospital and Research
Institute, IRCCS, 00165 Rome, Italy, The European Reference
Network for Rare, Low Prevalence and Complex Diseases of the Heart-
ERN GUARD-Heart; ? Laboratory of Medical Genetics, Bambino Gesi
Children Hospital and Research Institute, IRCCS, 00165 Rome, Italy

Background and Aim: CACNAI1C is a gene encoding the CaV1.2
calcium channel and several cardiac conditions are potentially asso-
ciated with pathogenic variants of this gene. The aim of this study is
to explore genotype-phenotype correlations related to
CACNAI1C ever described variants and vast phenotypic spectrum
both at cardiac and extracardiac level.
Method: We analyzed the phenotypic spectrum of 88 patients with
CACNAI1C variants (CACNA1Cv) from literature. We studied
the association between CACNA1Cv and clinical parameters:
arrhythmias, structural heart defects, cardiomyopathy, and survival
or aborted cardiac arrest. We followed the American College
Medical Genetics (ACMG) scoring system to grade variants’
pathogenicity and their localization domains. Wide phenotypic
spectrum in terms of upper limb anomalies, neurocognitive, and
immunological involvement is analysed.
Results: CACNA1Cv with high ACMG scores were associated
with higher mortality than variants with lower scores (p = 0.035).
CACNA1Cv in Cytoplasmic vs other Domain did not find signifi-
cance. ACMG score 4-5 are associated to higher mortality rate
21.3% and LQTS (95.2%) compared to ACMG score 3 in which
mortality rate was 11.1% and LQTS was 75%.
Conclusions: CACNA1Cv show wide phenotypic expressivity. It
can range from “unisystemic” manifestations: only neurological
or cardiac or multisystemic. In the present paper an attempt is
undertaken to realize potential genotype phenotype correlation
on the basis of literature data.

Keywords: CACNA1C variants, Arthythmia, genotype-phe-
notype correlations, mortality
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Refractory fetal and neonatal supraventricular tachycardia
associated with mitral valve mass: A case report

Marisa Pereira’, Catarina Almeidal,]oﬁo Sarmemoj,]oﬁo Sarmento?,
Joana Miranda’, Joana Miranda’

!Pediatric Cardiology Department, Centro Hospitalar Universitrio de
Séo Jodo, Porto, Portugal; *Department of Gynecology-Obstetrics and
Pediatrics, Faculty of Medicine of the University of Porto, Porto, Portugal;
SUnIC@RISE, Department of Suigery and Physiology, Faculty of
Medicine of the University of Porto, Portugal

Background and Aim: Primary cardiac tumors in children are rare
and mostly benign, however they can be associated with serious
cardiovascular complications, including clinically significant
arrhythmias. They produce a wide variety of arrhythmias, includ-
ing low-grade ectopic, pre-excitation and sustained supraventric-
ular tachycardia (SVT), non-sustained and sustained ventricular
tachycardia and sudden cardiac arrest.

The optimal approach for pediatric patients with cardiac tumors
remains unclear, particularly when severe arrhythmias are present.
Method: We present a case of prenatal diagnosis (28 weeks of ges-
tation) of SVT associated with a mitral valve mass and fetal
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hydrops. Transplacental treatment was performed with digoxin
and flecainide for 14 days, followed by amiodarone. However,
due to persistent fetal arthythmia and maternal pharmacological
toxicity, delivery by cesarean-section was performed at 30 weeks.
The female newborn, weighing 2000g, presented SVT resistant to
chemical cardioversion with adenosine and amiodarone.
On day-2 of life, a wide complex tachycardia episode was
recorded, with no sustained reversal after synchronized electrical
cardioversion, so lidocaine was associated. Persistent sinus rhythm
was restored on day 9, at which time oral propranolol was started
after amiodarone and lidocaine discontinuation.
On day-42, after 5 days with frequent premature atrial contrac-
tions, she restarted incessant SVT, requiring new chemical cardi-
oversion and subsequent management with propranolol and
flecainide. She has maintained sinus rhythm since day-53.
The echocardiogram presented a mass in the anterior leaflet of the
mitral valve, without flow obstruction nor regurgitation. A com-
puted tomography was performed (day-54) and detected both car-
diac and liver mass, with similar characteristics and compatible with
hemangiomas. Both showed involution during hospitalization,
coinciding with improvement in the rhythm.
Results: The infant was discharged on day-67 with propranolol and
flecainide. She remained asymptomatic with no documented epi-
sodes of SVT on regular ECG nor on 24-hour Holter monitoring.
Conclusions: We report a rare case of fetal and neonatal sustained
SVT associated with a mitral hemangioma, which was medically
controlled. Yet, it was associated with neonatal complications
(prematurity, anemia, bronchopulmonary dysplasia and probably
iatrogenic hypothyroidism) and maternal complications (pharma-
cological toxicity by digoxin and amiodarone).
Further follow-up is required to evaluate the duration of therapy as
well as the characteristics and evolution of the cardiac hemangioma
Keywords: primary cardiac tumor, arrthythmias, supraventric-
ular tachycardia, fetal, neonatal, infant
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Clinical profile of paediatric atrial flutter — a tertiary care
centre experience over 30 years

Muthukumaran Ravichandran, Amos Wong, Orhan Uzun, Arveen
Devindaran

Department of Paediatric Cardiology, University Hospital of Wales,
Cardiff, United Kingdom

Background and Aim: Atrial Flutter (AFL) is rare and usually noted in
neonatal age group or in children with an underlying heart disease.
In this retrospective analysis, we intend to report the clinical pre-
sentation, management and follow up of all paediatric cases pre-
sented to the University Hospital of Wales over the past 30 years.
Method: A retrospective analysis of all paediatric AFL cases within
South Wales presented to the University Hospital of Wales.
Results: There were 35 patients with paediatric AFL. 28 presented
in perinatal period (20 prenatal and eight within 28 days of life).
Remaining seven were diagnosed between one month and 16
years. Eight patients had structural heart disease. Tetralogy of
Fallot (ToF), atrial septal defect (ASD) and Ebstein anomaly con-
stituted approximately 25% each of these anomalies.

28 children (including all 20 prenatal) were asymptomatic at pre-
sentation apart from incidental tachycardia. Two presented with
suspected sepsis. Other presentations included respiratory distress,
vomiting / diarrhoea, lethargy, cough / coryza.

18 patients were treated with flecainide and digoxin combination
antenatally. Five of them required postnatal medications owing to
atrioventricular re-entry tachycardia (AVRT), of which four
exhibited underlying Wolff Parkinson white syndrome (WPW).
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21 children needed DC cardioversion to revert to sinus rhythm.
Four postnatally diagnosed children had spontaneous resolution
of their arthythmia while all other children reverted with antenatal
medication.
Six children had refractory AFL of which two had WPW, three
with structural heart disease and one developed heart failure due
to persistent AFL from the fetal period. Three patients had
AVRT with AFL, two of whom are still receiving antiarrhythmic
treatment. Only one patient is continuing to have persistent AFL
despite treatment.
In total, five children had WPW (one successfully ablated, one
failed ablation and three awaiting electrophysiology study).
There was no mortality in this group.
Conclusions: Paediatric AFL seen in prenatal period is usually not
associated with a structural heart disease, unlike the ones present
later in infancy and childhood. This study shows that structural
heart disease or pre-excitation are more likely to produce refrac-
tory AFL with or without AVRT with associated complications
requiring long term follow up.

Keywords: Atrial flutter, pre-excitation, atrioventricular re-
entry tachycardia, cardioversion

AFL associated factors and structural heart disease profile

PAEDIATRIC ATRIAL FLUTTER

- Asscoiated Factors

Structural heart disease WPW Double tachycardia

Yes ® No M Persistent

Structural heart disease

0 0F/DORV with PS ~ Ebstein anomaly RA/RV dilatation Complete AVSD
Top picture: Among the total population (35 children), 22% (8
children) had structural heart disease among whom three had
refractory flutter. 14% (5 children) had WPW among whom
two had refractory disease. 20% (7 children) had double tachycar-
dia (AFL + AVRT) among whom 3 had refractory AFL. Bottom
picture: Among the structural heart diseases, TOF/DORYV, ASD
and Ebstein anomaly each contributed to 25% cases (2 children)
each with Complete AVSD & RA/RYV dilation forming the rest
(1 each).
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Wolf parkinson white syndrome or asymptomatic
ventricular pre-exitation in children: electrophysiological
properties changes in two different timing

Cristina Raimondo, Silvia Garibaldi, Antonino Maria Quintilio Alberio,
Tlaria Cazzoli, Massimo Stefano Silvetti, Vincenzo Pazzano, Ilaria
Tamburri, Fabrizio Drago

Paediatric Cardiology and Cardiac Arrhythmias Unit, Department of
Paediatric Cardiology and Cardiac Surgery, Bambino Gestt Children’s
Hospital and Research Institute, Piazza Sant’Onofrio 4, Rome
00165, Italy.

Background and Aim: In patients with Wolf Parkinson White
(WPW) syndrome or asymptomatic ventricular pre-excitation
(VP), electrophysiologic study (EPS) is recommended to assess
and to stratify the risk of life - threatening arrhythmias and
SCD. However, little information exist on the timing of EPS
study. In particular, the electrophysiological properties variations
of accessory pathway (AP) in patients with asymptomatic or symp-
tomatic VP remain to be defined.
The aim of our study was to investigate the evolution of clinical
and electrophysiological datas of the manifest PV in symptomatic
or asymptomatic children, examined on two separate timing, at
least 2 years apart from one EPS to the next.
Method: Between January 2011 and July 2022, we enrolled forty-
four children and young adults (32 male, mean age 10 years* 2, 42)
with manifest ventricular preexcitation underwent, as our standard
management, at two electrophysiolgical studies (EPS, transesopha-
geal and/or endocavitary), both at rest and during adrenergic stress
(exercise testing or isoproterenol infusion) in two different timing
(T0 and T1) within a minimal interval of 2 year. No transchateter
ablation was performed between two EPS. Clinical and electro-
physiological data were collected and compared.
Results: We observed a significant modification in atrioventricular
accessory pathway conductive properties from TO to T1 in basal
study. In particular, at the baseline, preAVA value and 1/1 conduc-
tion VA time were respectively 306, 59+43 and 292, 61+61, 7 and
significatively decreased on occasion of second EPS evalutation
(T1) (respectively to 279, 51+41 with p 0, 004 and 267, 13£51,
6, with p 0, 003). Furthermore, an ARVT were induced in 14
patients in T1 respect 9 patient in TO (p<0, 03) and AF in 16
patients in T1 respect 7 patients in TO (p 0, 24). This results were
not confirmed on adrenergic test during EPS evaluation.
We also reported a clinically but not statistically relevant reduction
of SPERRI time evaluated during EPS with stress test from TO to
T1 (from 251, 44+47, 9 to 206, 9+36, 7; p= 0, 18).
Conclusions: There were significant and clinically rilevant changes
of electrophysiolgical datas in young patients with symptomatic
and asymptomatic VP underwent two EPS in two different tim-
ing. Therefore a systematic evaluation with repeated EPS should
be considered in this population.

Keywords: Wolf Parkinson White, electrophysiologic study,
risk stratification
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Background and Aim: Electrocardiographic changes are one of the
earliest and leading manifestations of cardiac involvement in
Duchenne muscular dystrophy (DMD). In our study we sought
to determine the prevalence of ECG abnormalities, their severity
and age-dependency.
Method: Heart thythm(HR), heart rate, conduction time and volt-
ages were assessed in resting ECG recordings acquired between
2015 and 2021 in patients with genetically confirmed DMD in
a single-centre observational study.
Reference data by Rijenbeek et al.(2001) based on n =944 boys
were used as the control group. For t-test calculations following
assumptions were made: (1)normal distribution of the reference
sample analysed parameters after transformation based on the cal-
culated regressions, (2)z-score mean 0 and SD 1 of normalised
parameters, (3)the published 98 centile minus the mean represent-
ing 2 SD. For P, PQ, QRS duration assessment mean 12-lead val-
ues were used. Statistical analysis was performed using Wizard Pro
1.9.38(Evan Miller, Chicago, IL). All data are reported as mean +
standard deviation.
Results: Ninety-seven ECG recordings, all with sinus rhythm, in
66 male and 1 female patients aged 9.3+4.2 years were analysed.
HR of 103£17bpm (z-score 0.39£0.31) was found to be increased
(p<0.001), severity age-dependent (p<0.001, Fig 1A).
Whereas the P and PR duration were decreased (z-scores of -0.72
+0.24, p<0.001 and -0.42+0.17, p<0.001 respectively), the QRS
duration was increased (z-score 0.23%0.25, p<0.001). P wave
shortening severity was age-dependent (p<0.001, Fig.1B), with
no correlation to HR. Based on z-score calculation increased volt-
ages of R waves were found in leads: I (0.30£0.47), aVL (0.46
+0.58), V1 (0.19+0.37, Fig. 1C), V2 (0.33+0.48); Q waves in II
(0.2140.47), aVF (0.20£0.26, Fig.1D), V6 (0.19£0.26) and of
the S waves in III (0.38£0.75). Decreased voltages of S waves were
found in leads V1 (-0.15%0.27), V2 (-0.37£0.35), V4 (-0.20
+0.40), V6 (<0.36+0.29); of R waves in V4 (-0.24+0.18), V6 (-
0.16£0.13); p<0.001 for all calculations. QRS fragmentations
were found in n=54(55, 7%) studies, most frequently affecting
R waves in leads III, aVF, aVL and S waves in V1 (16%, 15%,
13% and 19% respectively).
Conclusions: While electrocardigraphic changes in Duchenne mus-
cular dystrophy, especially voltage abnormalities, are extensive,
their role in heart failure development, long-term prognostic value
and clinical utility remain unclear.

Keywords: Duchenne Muscular Dystrophy, Resting ECG,
Voltage abnormalities
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Fig. 1. Age dependency of selected parameters: A. Heart rate [z-score], B. P wave duration
[z-score], C. R wave voltage in V1 lead [z-score], D. Q wave voltage in aVF lead [z-score]
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Subcutaneous implantable cardioverter-defibrillators in
children and adults with complex congenital heart diseases:
single centre experience.

Linda Litwin', Agata Grochowina Major’, Dominika Musiot', Stawomir
Pluta®, Adam Sokal’, Oskar Kowalski’, Roland Fiszer*

"Department of Congenital Heart Defects and Pediatric Cardiology,
Silesian Center for Heart Diseases, Zabrze, Poland; ZDepartment of
Cardiology, Congenital Heart Diseases and Electrotherapy, Silesian
Center for Heart Diseases, Zabrze, Poland; *Department of Dietetics,
FOHS in Bytom, Medical University of Silesia, Katowice, Poland;
*Department of Congenital Heart Defects and Pediatric Cardiology, FMS
in Zabrze, Medical University of Silesia, Poland

Background and Aim: Subcutaneous implantable cardioverter-
defibrillators (S-ICD) are increasingly used in children and adults
with complex congenital heart defects, however the evidence on
safety and effectiveness of S-ICD is yet to be established in this
populations. We report early follow-up data from single centre
S-ICD registry.
Method: Observational follow-up study includes patients with S-
ICD implanted up to 18 years of age or in case of complex con-
genital heart defect. We assessed the class of recommendation at
the time of procedure according to 2021 PACES Expert
Consensus Statement (patients < 18 years of age) and the 2015
ESC Guidelines. We analyzed early and late procedural complica-
tions, inappropriate shocks, appropriate therapy, and patients’
outcome.
Results: From 2017 to 2022 we implanted S-ICD in 8 patients
using standard 3 incisions technique, defibrillator threshold testing
was abandoned in 2 patients. There was 1 minor procedural com-
plication (subcutaneous emphysema) and no late complications.
One patient received the appropriate shock (effective) and another
one inappropriate shocks (reprogramming avoided further epi-
sodes). No patient required transition to transvenous device.
DCM - dilated cardiomyopathy; BS - Brugada syndrome; HCM -
hypertrophic cardiomyopathy; cc-TGA - congenitally corrected
transposition of the great arteries; PA - pulmonary atresia;
MAPCASs - major aortopulmonary collateral arteries
Conclusions: These short-term results suggest that S-ICD implan-
tation in populations of adolescents and adults with complex con-
genital heart defects is safe and effective. Clinical decision on ICD
implantation can be challenging due to significant discrepancies
between current guidelines, especially in middle to late
adolescence.

Keywords: implantable cardioverter-defibrillator, sudden car-
diac death, cardiomyopathy, Brugada Syndrome, congenital heart
defect, child
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Subclinical cardiac autonomic dysfunctions in cancer
patients: role of heart rate variability?

Ekta Khandelwal, Sumeet Tripathi®

!Ekta Khandelwal, AIIMS Raipur, Raipur, INDIA; ?Sumeet Tripathi,
Pt. JNMMC, Raipur, INDIA

Background and Aim: Cardiac Autonomic dysfunction is common
and among one of the least recognized impairment in cancer
patients like lymphoma, leukemia, carcinomas of lung, breast,
ovary, prostrate, testicles and pancreas. It is one of the significant
causes of morbidity, mortality and affecting the compromised
quality of life. Despite several recent therapeutic advances, these
cancer patients face an increased risk of developing autonomic
neuropathy along with treatment-related cardiovascular
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autonomic dysfunctions. Aim of the study is assessment of cardio-
vascular autonomic functions to monitor the prognosis of the dis-
ease and side effects of chemotherapy on cardiovascular autonomic
dysfunctions.
Method: Total 46 patients of various cancers on cardiotoxic chemo-
therapy were assessed for Heart rate variability (HRV) and Pulse
wave analysis (PWA). Data obtained were compared with aged
matched controls by using statistical software for Time domain,
Frequency Domain & Non linear analysis for HRV. Pulse transit
Time, Crest time, decay time for PWA.
Results: HRV Parameters of sympathetic and parasympathetic limb
like SDSD, RMSSD, SDNN, pN50, LF/HF ratio, Total Power,
SD1 & SD2 were significantly lower in Cancer patients then con-
trols (p> 0.005). PWA showed increase in PPT in patients then
controls with altered other parameters depicting vascular
dysfunctions.
Conclusions: Thorough detection of subclinical cardiac autonomic
dysfunction in cancer patients is of vital importance for risk strati-
fication and subsequent management. As the cardiac regulation is
dependent on non-linear deterministic system, the non-linear
dynamics measures should be preferred.

Keywords: Cardiac autonomic dysfunction, Heart rate
Variability, Pulse wave analysis

P-070

When you hear hoofbeats, think of horses —not always true:
case of a newborn with a rare cause of bradycardia

Sascha Bapistella, Andrea Martig, Clemens von Kalckreuth, Birgit
Donner

Department of Paediatric Cardiology, University Children’s Hospital
Basel, Basel, Switzerland

Background and Aim: Bradycardia is a potentially serious symptom
in newborns. Knowing the age-appropriate heart rate values may
save lives. In the present case we demonstrate how a thorough
diagnostic work-up identified the cause of life-threatening
arrhythmias.

Method: A neonate was admitted to the hospital on its 7th day oflife
after sleeping for 8.5 hours without crying or drinking. The
mother had thyrostatic therapy in pregnancy due to Grave's disease
and fetal hypothyroidism had been suggested in second trimester,
which could be ruled out postpartum. Therefore, the family had
been discharged on 5th day of life.

On admission, the heart rate was 74-78 bpm, the further clinical
investigation was unremarkable.

ECG showed a prolongation of QTc interval of 527 ms.
Presuming the clinical diagnosis of long-QT syndrome
(Schwartz-Score 3.5), therapy with propranolol and magnesium
was started. Parents were counselled in respect of strict avoidance
of QT-prolonging drugs. Genetic testing excluded LQTS1-3. The
parents were discharged home after training in infant resuscitation
and AED usage with home ECG monitoring.

On the 28th day of life, the patient went into ventricular fibrilla-
tion, which was successfully terminated with 15 J.

Results: In the meantime, expanded genetic testing revealed a
Calmodulin 3 (CALM3; LRG_1082tl) sequence variant
(c.422A>G, a heterozygous de novo mutation). Until now this
mutation is described in two other symptomatic patients (P.
Schwartz pers. communication). Therefore, the diagnosis of an
autosomal dominant hereditary CALM3-associated long QT-syn-
drome was made.

Conclusions: Medical therapy was modified by increasing the dos-
age of beta-blockers (propranolol up to 5 mg/kg/d) and adding
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mexilitine (class IB antiarrthythmic). An AICD was implanted.
In the last 10 months no further cardiac events occurred.
Calmodulinopathies are an extremely rare cause of long-QT syn-
drome (<100 cases have been reported worldwide, Crotti et al.
2019). Typically, these are associated with a severe course despite
antiarrhythmic therapy. The median age at the first event is 1.5
years. Life-threatening arrhythmias appear in 78% of patients
throughout live.
In the present case, extending the genetic analysis was helpful in
risk stratification, medical therapy and counselling and might
therefore be considered in patients with evidence of elevated
QTc and unknown underlying cause.

Keywords: Bradycardia, long-QT Syndrome
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Arrhythmias and outcomes of ebstein anomaly in children
and adults

Dimitri Herrera Nativi’, Francis Bessiere!, Fanny Deville!, Julia
Mitchell!, Olivier Metton!, Sylvie Di Filippo®

!Pediatric and Congenital Cardiology, Claude Bernard University, Lyon,
France; >Congenital Cardiology, Cardiothoracic Center of Monaco

Background and Aim: Ebstein anomaly outcomes often complicate
with arrhythmias. The objectives of the study were to analyze the
occurrence and characteristics of arthythmic events in children and
adults with Ebstein anomaly.

Method: Single-center study including patients diagnosed with
Ebstein anomaly over a 20-year period of time.

Results: 76 patients were analyzed, 34 males (45%), aged at diag-
nosis 21.9 + 21.4years, median 13.9: 21 neonates (27.5%), 20 chil-
dren (26.5%) and 35 adults (46%). Fourty-seven had symptoms at
diagnosis (62%): 23 cyanosis, 35 dyspnea and heart failure, 13 pal-
pitations, while 29 (38%) had no symptom. NYHA class was I, II,
III and IV in respectively 55%, 35.5%, 6.5% and 3% of the cases.
Ebstein anomaly was major type in 19% (14 cases), minor in 35%
and intermediate in 46%. ASD was present in 54 cases (71%), VSD
in 8 (10%), pulmonary hypoplasia in 5 (6.6%), an accessory path-
way in 12 (16%). Interatrial shunt was left to right in 8%, right to
left in 36% and bidirectional in 15%. Supraventricular tachycardia
occurred in 33 cases (43.4%): supraventricular reentrant tachycar-
dia (SVRT) in 14 (18.4%) and atrial fibrillation (AF) in 19 (25%).
SVRT was associated with accessory pathway (41% versus 14%,
p= 0.06). Mean age at first arrhythmia was 39 years: 25.3 years
tor SVRT compared to 45.3 years for AF (p= 0.0003). Right
bundle branch was present in 48 cases (63%). ECG accessory
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pathway was associated with no right bundle branch, p= 0.09.
Atrioventricular block was diagnosed in 16 cases (21%) and pace-
maker was implanted in 9 (12%). Ablation was performed in 12
(15.8%). Freedom from pacemaker implantation was 90%, 80%,
and 60% at respectively 55, 65, and 75 years of age. Freedom from
arthythmia was 90%, 80%, 60%, 50% and 25% at respectively 10,
40, 50, 55 and 70 years of age. Arrhythmias episodes and specifi-
cally AF, were associated with HF (43.7% vs 13.6%, p = 0.03) but
not with death.
Conclusions: SVRT and AF complicate the outcomes of patients
with Ebstein anomaly, earlier for SVRT and cause of HF for
AF, but do not correlate with mortality.
Keywords: Ebstein anomaly, arrhythhmias,
prognosis

outcomes,
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“I have a Dream”: Zero or near-zero x-ray pacemaker
implantation in paediatric patients.

Massimo Stefano Silvetti, Vincenzo Pazzano, Irma Battipaglia, Fabio
Anselmo Saputo, Ilaria Tamburri, Marta Campisi, Virginia Battista,
Giacomo Silvetti, Fabrizio Drago

Paediatric Cardiology and Cardiac Arrhythmia/Syncope Unit, Bambino
Gesnt Children’s Hospital, IRCCS, Rome, Italy - European Reference
Network for Rare and Low Prevalence Complex Disease of the Heart
(ERN GUARD-Heart).

Background and Aim: Transvenous implantation of pacemaker (PM)
is performed with fluoroscopy for leads’ insertion and implantation
in the heart chambers. This implies radiation exposure for patients
and operators. Complex implant procedures as alternative right
ventricular (RV) pacing sites, may prevent pacing-induced ven-
tricular dysfunction, but often requires higher radiation doses. A
quite low radiation exposure was reported in very few and small
sized paediatric experiences. The use of three-dimensional-elec-
troanatomic mapping system (3D-EAM) may reduce fluoroscopy
and guide lead implantation. Purpose of this study is to seek out ifa
3D-EAM-guided transvenous implantation into RV alternative
pacing sites in paediatric patients can be accomplished with zero
or near-zero X-rays.

Method: Retrospective analysis of children and adolescents with
congenital or acquired (idiopathic) complete atrioventricular
block (CAVB) without other congenital heart defects who under-
went 3D-EAM-guided pacing in alternative RV sites. The implant
procedure was divided in 4 steps: 1-contrast venography; 2- 3D-
mapping: with a steerable catheter (femoral vein), the 3D-EAM
acquired geometric reconstruction of the right heart and a pacing
map identified RV sites with narrower paced QRS; 3-axillary vein
puncture; 4-lead and pacemaker implantation: 3D-EAM guided
stylet-directed screw-in lead implantation toward desired RV sites.
Data are reported as median (25th-75th centiles).

Results: 53 CAVB patients (41 females), underwent 3D EAM-
guided pacing (27 VVIR, 26 DDD PM) at age 11.5 (7.7-14) years,
weight 42 (26-54) kg. Pacing sites were: RV outflow tract (4
patients), conduction system area pacing (49 patients). Paced
QRS was 115 (100-120) ms. Procedure time was 170 (143-
193) min, total fluoroscopy exposure was: 2.0 (1.0-4.6) mGy
and 58 (30-130) microGy/m2. The lowest exposures were: 0.2
mGy, 8 microGy/m2 (VVIR) and 0.6 mGy, 15 microGy/m2
(DDD). Six patients showed exposures <0.5 mGy and 4 <10
microGy/m2. The radiation doses of the 4 steps are reported in
Table 1.

Conclusions: 3D-EAM-guided alternative RV pacing sites was
accomplished in a large paediatric cohort with very low fluoro-
scopic exposure, close to zero in some cases. Therefore, the use
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of 3D-EAM demonstrated a relevant lowering of radiation doses
also in difficult and complex pacing procedures in paediatric
patients, thus reducing radiological risks for patients and operators.
The dream may become reality.

Keywords: cardiac pacing, radiation exposure, alternative
pacing sites, paediatric patients.

Fluoroscopic Exposure times

mGy UGy/m2
1. Venography 0 3.7 (1.9-9.3)
2. 3D mapping 0 1.5(0.2-4.1)
3. Vein puncture 0 5.4 (2.0-15.0)
4. Lead-PM implant 1.7 (0.8-3.2) 35.1(16.5-94.3)
Total 2.0 (1.0-4.6) 58.0 (30.3-129.8)

Table 1 Radiation exposures of the 4 steps of pacemaker implan-
tation and total doses in the study cohort. Data are reported as
median (25th-75th centiles)
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Neurologic manifestations in children with congenital
arrhythmia syndromes subanalysis of the german

cogia study
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Jan Hendrik Nuernberg'?, Joachim Hebe'?, Anselm Uebing'®, Philipp
Beerbaum?®, Majed Kanaan®, Gunter Kerst'?, Hans Gerd Kehl'™, Eric
Schulze Bahr*, Roman Gebauer’, Joerg Sachweh!, Thomas S Mir!,
Rainer Kozlik Feldmann!, Gabriele Hessling?, Cordula Wolf?
"Department of Pediatric Cardiology, University Heart & Vascular Center
Hamburg - UKE, Germany; ?Department of Congenital Heart Diseases/
Pediatric Cardiology, German Heart Center Munic, Technical University
Munich, Germany; ?Department of Pediatric Cardiology, Leipzig Heart
Center, Leipzig University, Leipzig, Germany; *Insitute for Genetics of
Heart Disease, University Hospital Munster, Germany; ®Division of
Pediatric Cardiology and Intensive Care, University Hospital, LMU
Munich, Germany; OInstitute of Human Genetics, Klinikum rechts der
Lsar, School of Medicine, Technical University of Munich, Munic,
Germany. Department of Internal Medicine 1, Klinikum rechts der Isar,
School of Medicine, Technical University of Munich, Munich, Germany;
"Department of Pedatric Cardiology, University Hospital Giessen and
Marburg, Germany; ®Department of Pediatric Cardiology and Intensive
Care, University Hospital Hannover, Germany; ° Department of Pediatric
Cardiology, University Hospital Aachen, Germany; ®Department of
Congenital Heart Defects and Pediatric Cardiology, University Hospital
Schleswig-Holstein, Kiel, Germany; ”Department of Pediatric
Cardiology, Pulmonology and Intensive Care, University Hospital
Tubingen, Germany; '?Elektrophysiologie Bremen, Bremen, Germany;
3Department of Pediatric Cardiology, University Hospital Erlangen,
Etlangen, Germany; "*Department of Pediatric Cardiology, University
Hospital Munster, Munster, Germany; > Devision of Pediatric
Cardiology, Klinikum Stuttgart, Stuttgart, Germany

Background and Aim: Channelopathies are rare diseases with cardio-
logic, neurologic and musculoskeletal manifestations related to
location, gain or loss of function of the altered ion channel.
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Particularly challenging is the management of children with over-
lapping symptoms. The objective is to describe the clinical course
in relation to molecular genetics in children and adolescents with
congenital arrhythmia syndromes with additional neurologic
manifestations.
Method: Based on the retrospective multicenter data of the COGIA
study (Clinical course, outcome and genetics of inherited arrhyth-
mias in children) pediatric patients with a clinical and/or molecular
genetic diagnosis of an inherited arrhythmia syndrome (Long QT,
Brugada, Short QT, CPVT) and additional neurologic diagnosis
were subjected to a subanalysis.
Results: Among 632 patients with childhood onset inherited
arthythmia syndrome (median age at time of diagnosis 6.1
[IQR 0.4;11.3] years; follow-up 4.5 [IQR 1.9;9.4] years),
LQTS was present in 73, 6% [LQTS1 in 32, 8 (207), LQTS2 in
22, 6 (143), LQTS3 in 6, 6 (42), other LQTS in 11, 6%, BrS in
9, 8%, CPVT in 9% and other in 7, 6% of patients. A pathogenic
genetic variant was identified in 502/583 (86.1%) of patients
tested.
In 27 patients (4.3%) an additional neurological diagnosis was
present. This included epilepsy/seizures not explained by hypoxe-
mic events in 15 patients [2.4%; 7 KCNQ1, 4 KCNH2, 1 SCN5A,
1 RYR2, 1 KCNJ4, 1 unknown) or relevant neurologic impair-
ment i.e. paralysis, developmental disorder in 12 patients [1.9%; 4
KCNQI1,3KCNH2, 1 SCN5A, 4 KCNJ2]). In none of the cases a
second mutation explaining the neurologic findings was found.
Conclusions: About 5% of pediatric patients with congenital
arthythmia syndromes show additional severe neurologic impair-
ment. An accurate genetic characterization of the altered ion chan-
nel might help to predict prognosis and to adjust therapy strategies.
Keywords: Congenital arrhythmia syndrome, Long QT,
Brugada, Epilepsy
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Predicting reflex syncope based on plethysmography: A
new wearable device development and preliminary results
Sérgio Matoso Laranjo!, Guilherme Carvalho Lourenco!, Helena
Fonseca®, Lourengo Rod;’igues4, Andre Lourengo®, Fatima F. Pinto’,
Mario Martins Oliveira®

IServio de Cardiologia Pediatrica, Centro de Referéncia de Cardiopatias
Congénitas do CHULC, Hospital de Santa Marta, Centro Hospitalar e
Universitario de Lisboa Central, Lisboa, Portugal; *Servio de
Cardiologia, Hospital de Santa Marta, Centro Hospitalar e Universitario
de Lisboa Central, Lisboa, Portugal; *Instituto Superior de Engenharia de
Lisboa; *CardioID

Background and Aim: Recurrent reflex syncope (RSync) is a
common clinical condition that significantly impacts a patient’s
life. The underlying mechanism is a transient global cerebral hypo-
perfusion accompanied by a rapid drop in blood pressure (BP).
Isometric counterpressure manoeuvres (legs/arms) induce BP to
increase during impending syncope, avoiding or delaying losing
consciousness. Therefore, detecting the onset of the syncope
mechanism as early as possible is of major importance, particularly
in patients (P) without prodromes.

AIM: to develop an innovative wearable, efficient and reliable
device that can anticipate the RSync.

Method: P with recurrent syncope referred for head-up tilt testing
(HUT) were monitored using a continuous non-invasive arterial
BP system (TaskForce Monitor, CNSystems, Graz, Austria), com-
plemented with the synchronised acquisition of plethysmography
(PPG) signals using an innovative wearable device. The device
used in this experiment is based on the Maxim platform - a wrist-
band PPG sensor with three integrated wavelengths. It allows the
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instantaneous heart rate and oxygen saturation monitoring and the
extraction of the raw sensor data, enabling the analysis conducted
in this study. The continuous BP signal was synchronised with the
PPG by extracting the intervals between systolic peaks and finding
the delay on PPG that minimised the quadratic difterence between
the tachogram series. The human verification of the initial estimate
further refined synchronisation. From the aligned signals, a seg-
ment of 120 sec was extracted from the basal period and the
120 sec prior to the syncopal event.
Results: Ten patients (age <18 years) with HUT-induced RSync
were enrolled in this proof-of-concept study. Patients from differ-
ent VASIS classifications were enrolled: one cardioinhibitory, five
mixed-type and four vasodepressor. By computing the areas in
each segment, normalised by the amplitude of the basal pulses
in each signal, a consistent and significant reduction of the PPG
amplitude and wave patterns were found between pre-syncopal
and basal periods. Furthermore, these changes started, at an aver-
age, 60 sec before syncope, preceding the systolic BP, stroke vol-
ume and cardiac output changes.
Conclusions: Predicting RSyncis feasible by monitoring PPG
amplitude and morphology changes along the time. This new
approach may have a relevant impact on the future management
of RSync.

Keywords: Syncope, PPG, prediction
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Surpassing the complex substrate of accessory pathways
ablation in ebstein anomaly

Sérgio Matoso Laranjo', Guilherme Lourengo!, Guilherme Portugal?,
Pedro Cunha?, Lidia Sousa®, Conceigdo Tn;qol, Fatima Pinto’, Rui
Cruz Ferreira®, Mério Martins Oliveira®

IServigo de Cardiologia Pediatrica, Centro de Referéncia de Cardiopatias
Congénitas do CHULC, Hospital de Santa Marta, Centro Hospitalar e
Universitario de Lisboa Central, Lisboa, Portugal; >Servio de
Cardiologia, Hospital de Santa Marta, Centro Hospitalar e Universitario
de Lisboa Central, Lisboa, Portugal

Background and Aim: Data regarding long-term follow-up of radio-
frequency catheter ablation (RFCA) of accessory pathways (APs)
in patients (P) with Ebstein’s anomaly are limited. This type of pro-
cedure is considered challenging due to multiple and broad APs.
The present study aimed to describe the electrophysiological fea-
tures of APs in P with Ebstein’s anomaly, and report our RFCA
experience with an open-window electroanatomic 3D mapping
using high-density mapping catheters in these patients.

Method: A retrospective study of 15 consecutive Ebstein anomaly P
with APs who underwent an electrophysiologic study and RFCA
from 2013 to 2022.
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Results: There were a total of 21 manifested non-decremental APs.
APs were mainly located on the posterior, posteroseptal, and post-
erolateral tricuspid annulus. The index procedure was unsuccessful
in six P, with the need for a redo procedure. This redo procedure
was performed with a high-density catheter (Pentaray, Biosense or
HD-Grid, Abbott), using the open-window annotation algorithm
(Abbott’s NavX Precision or Biosense Webster Carto3), guided by
CT integration and intracardiac echo. Broad APs were docu-
mented in all these six patients (width range 2-15cm) and success-
fully ablated. In one P, the AP encompassed % of the TA, resulting
in a complete AV block after the procedure, having fitted a pace-
maker. All P remained free from tachycardias during 158 months
of follow-up, with the majority (n = 12) having sinus rhythm with
morphology of right bundle branch block, while three patients
showed a narrow QRS.

Conclusions: RFCA in P with Ebstein anomaly is challenging, but
safe, and has a high long-term success rate. APs are predominantly
right-sided, manifest and localized to the lower half of the ana-
tomic tricuspid annulus. Some APs have broad widths. In this pop-
ulation, the new high-resolution mapping catheters, using the
open-window annotation, produce an improved anatomical res-
olution of the APs, increasing the odds of success.

Keywords: Ebstein, WPW, RF ablation

Open window mapping AP in Ebstein patient
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Pathophysiology of reflex syncope response: role of the
autonomic nervous system and baroreflex function
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Background and Aim: Syncope is a common medical problem dur-
ing the lifetime, with a recurrence rate of 35%. Excluding cardiac
disease, most syncopes are of reflex origin, and despite their fre-
quent occurrence, their mechanisms are not yet well defined.
Furthermore, while studies in the adult population with vasovagal
syncope are abounding, few studies (with contlicting results) have
investigated the vasovagal syncope mechanisms in paediatric
patients.
Method: 238 patients were enrolled (range 12-18 years-old, mean
age 13.4£4 . 1years, 64.3% females), having experienced, on aver-
age, 3.7+2.9 syncope episodes before the HUT. The population
was divided according to the HUT response: tilt-positive patients
(fainters) and tilt-negative patients (non-fainters). Heart rate (HR),
blood pressure (BP), and cardiac haemodynamics were continu-
ously monitored using a Task Force Monitor. In addition, HR
variability (HRV), BP variability, baroreflex sensitivity (BEI),
cross-spectral wavelet coherence, and phase were evaluated.
Results: The test was positive in 99 (41.8%) patients, representing
the fainters’ group. 38 patients (38%) were defined as cardioinhi-
bitory (type 2), 35 patients (35.4%) mixed type (Type 1) syncope
and 26 (26.6%) as vasodepressor (Type 3). Fainters showed signifi-
cantly higher HR, lower stroke volume and total peripheral resis-
tance values during HUT. Four phases of cardiovascular responses
leading to syncope could be described. Additionally, a significant
rise in sympathetic activity characterised Fainters’ HRV response
to HUT. In brief, the core dynamic changes to LF included sudden
and initial rise of sympathetic tone immediately after tilting up
(Phase 1), followed by a significant decrease of sympathetic activity
(Phase 2), the second overshoot of activity (Phase 3), and, then, a
steady fall-oft 1-2minutes before syncope (Phase 4). Despite similar
BEI in the supine position, the fainters’ group showed less systolic
BP ramps and a higher lag of the baroreflex response. After HUT,
the fainters’ group showed a progressive but significant BEI
decrease.
Conclusions: These results strengthen the hypothesis that impaired
baroreflex function and an imbalance between the two branches of
the autonomic nervous system may represent a pathophysiological
marker of altered response to orthostatic stress and play a role in the
pathophysiology of reflex syncope. The findings can stratify reflex
syncope patients to define an integrated and personalised therapeu-
tic approach.

Keywords: Syncope, heart rate variability,
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The impact of frequent premature ventricular complexes
morphology to cardiopulmonary exercise testing
performance in children

Rita Kunigelienel, Odeta Kinciniene!, Vytautas Usonis', Germanas
Marinskis®

!Clinices of Children Diseases, Institute of Clinical Medicine, Vilnius
University Faculty of Medicine, Vilnius, Lithuania; °Department of
Cardiology, Vilnius University Hospital Santaros Clinics, Vilnius
Lithuania

Background and Aim: Although premature ventricular complexes
(PVGs) are considered benign in children, frequent and particular
morphology PVCs can cause ventricular dysfunction and might be
the first sign of cardiomyopathy and sometimes indicate limitations
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of physical activity. However, evidence-based guidelines have
documented that regular physical activity is beneficial for cardio-
vascular disease prevention and exercise testing is one of the tools
in risk stratification for patients with PVCs.
The aim is to evaluate the role of cardiopulmonary exercise testing
(CPET) factors as a prognostic tool in children with structurally
normal hearts and various morphology of PVCs.
Method: A prospective analysis of 19 children with structurally nor-
mal heart and frequent ventricular PVCs (>10 % per 24 hours).
Patients underwent electrocardiogram and CPET on treadmill
(BTL Cardiopoint CPET) using modified ramp protocol. Peak
oxygen uptake per kilogram (VO2/kg), carbon dioxide elimina-
tion (VCO?2), anaerobic threshold (AT), respiratory exchange rate
(RER), VE/VO2 were measured. According to the morphology
of PVCs in ECG, patients divided into two groups: LBBB mor-
phology and RBBB morphology PVCs. Statistical analysis per-
formed with R. Nominal variables for normal distribution
tested with Shapiro-Francia test. Nominal values were presented
with minimum, maximum and median. Welch test used to com-
pare means between normally distributed nominal variables. Fisher
exact test used to compare categorical variables. The p value <0, 05
was considered statistically significant.
Results: 6 boys and 13 girls 6-17 (median 12, 5) years old with 11-
37 (median 21, 98) % of PVC per 24 hours. LBBB morphology
PVCs were in 4 and RBBB morphology PVCs — in 15 cases.
CPET duration was 4:59-10:36 (median 6:55) minutes. Patients
reached maximal load of 50 - 285 (median 150) watts; RER 0,
93 — 2, 05 (median 1, 1); VO2 peak 18, 9 — 36, 3 (median 31,
2) ml/kg/min; VCO2 676-2674 (median 1631) ml/min, AT
390-1377 (median 901) ml/min, VE/VO2 36, 1-49, 7 (median
41, 4). We didn’t find statistically significant differences between
CPET factors and PVCs morphology groups, but anaerobic
threshold (AT) seems to be the promising factor.
Conclusions: Anaerobic threshold (AT) seems to be the promising
factor for evaluation of PVCs during CPET. It is necessary to
include more patients into the study for more significant and clear
results.

Keywords: CPET, children, frequent PVC, normal heart
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Implantable cardioverter-defibrillator in a patient with life-
threatening inherited type 3 CPVT gen (TECRL) after
sudden cardiac arrest.

Elhadi Husein Aburawi', Mohamed Mattar Al Mehairi®, Zahrul B
Bhuiyan®

ICMHS, UAE University P. O. Box 15551, Al Ain, Abu Dhabi,
UAE; *Department of Cardiology, Tawam Hospital, SEHA, UAE;
SUnit of Cardiogenetic Research, Division of Genetic Medicine,
BT.02.251, Beaumont 29, CH-1011 Lausanne, Switzerland.

Background and Aim: Patients with ventricular tachycardia (VT) are
amenable to sudden cardiac arrest (SCA) and death. The standard
treatment is antiarrhythmic medications plus implantable cardi-
overter defibrillator (ICD). It has been reported that in patients
with catecholaminergic polymorphic ventricular tachycardia
(CPVT), ICD shocks are sometimes futile and may even trigger
fatal electrical storms. Furthermore, ICD is not associated with
improved survival and instead, it was associated with both a high
rate of appropriate and inappropriate ICD shocks along with other
device-related complications. The routine ICD insertion is not
recommended according to the present guideline-directed therapy
to prevent all the potential disadvantages of an ICD. The aim is to
demonstrate that ICD could prevent inappropriate shocks and
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related complications in homozygous TECRL truncating muta-
tion, CPVT Type 3
Method: AA is 16-year-old boy, who was diagnosed as homozy-
gous for a TECRL truncating mutation, CPVT Type 3 at the
age of 8 years. He presented 3 years of age to pediatric ED with
SCA, while he was running at nearby Park. He was resuscitated
for VT, admitted to PICU and started on Nadolol and
Magnesium sulphate. He had MRI brain, which was normal.
He recovered quite well, though he had another survival SCA
in the word. Family history indicated 3 deaths after SCA during
exercise in his first-degree cousins plus his brother.
Results: He underwent ICD insertion at 3.5 years old, VVI/ 40
BPM, @Medtronic Single Chamber ICD VR EVERA XT, and
had no more symptoms since then. During his last 12 years follow
up, the most recent interrogation revealed satisfactory testing of all
pacing parameters without documented malfunctions. For the last
12 years duration of the ICD implantation, the patient remained
stable in terms of CPVT recurrences and the pacing parameters
functions without documentation of appropriate or inappropriate
shocks.
Conclusions: Given the fact that CPVT is a cardiac channelopathy,
that has known association with SCD, lower threshold for ICD
implantation may need further clinical trials. These studies are par-
ticularly done in the presence of concurrent technology of ICDs
that showed convincing evidence of minimizing inappropriate
shocks and related complications.

Keywords: CPVT, ICD, Secondary prevention, Sudden car-
diac arrest
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Arrhythmias in ebstein’s anomaly: 15 — years’ single center
experience of catheter ablations

Valentyna Khanenova®, Maryna Meshkova', Nadiia Rudenko?, Illya
Yemets!
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University of Ukraine

Background and Aim: Arrhythmias are common in patients with
Ebstein’s anomaly (EA). Although most arrthythmias can be cor-
rected with catheter ablation, certain problems make this pro-
cedure more difficult in EA. This study examines the
mechanisms of various EA associated arrhythmias and catheter
ablation outcomes as a single center over 15 years’ experience.
Method: The clinical and procedural data of catheter ablations in
patients with EA in Ukrainian Children’s Cardiac Center were
analyzed.
Results: Twenty-two patients (mean age 14 * 6 years) had 26 abla-
tions from 2007 to 2022. There were 27 accessory pathways (AP)
in 19 procedures, 2 cases of cavotricuspid isthmus-dependent atrial
flutter (CTI-AFl), 3 focal atrial tachycardias (AT), 1 ventricular
tachycardia (VT) and 1 atrioventricular nodal reciprocal tachycar-
dia (AVNRT). In 6 patients (35%) multiple AP were present. Four
patients (15, 3%) required multiple procedures to repeat ablation of
the same arrhythmia. The procedure success rate after the first abla-
tion was 85%.
Conclusions: Most EA related arrthythmias are amenable to catheter
ablation. However, ablation procedures are complex and the
need for repeat procedures is particularly high because some
patients have multiple ablation targets and due to technical issues
associated with a dysplastic tricuspid annulus and enlarged right
atrium.

Keywords: Ebstein’s anomaly, arrhythmias, catheter ablation,
accessory pathway.
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Celebrating 25th anniversary of a paediatric arrhythmia
unit in barcelona. what have we learned?

Georgia Sarquella Brugada, Josep Brugada Tarradellas

Unidad de Arritmias Pediatricas, Cardiopatias Familiares y Muerte
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Heart (ERN GUARD-Heart), 1105 AZ Amsterdam, The
Netherlands.

Background and Aim: In 1998, the first paediatric ablation was per-
formed in our institution. After 25 years, more than 3500 proce-
dures have been performed in children from birth to 18 years of
age. Much has been learned, much has been changed.
Nevertheless, the initial vision of the Unit keeps leading our every-
day work: to save lives, by preventing sudden death in children.
Method: We present the 25-year experience of a paediatric arrhyth-
mia unit. 3500 procedures have been performed in children from 5
days to 18 years of life. Including ablations (67%), EP studies (11%),
drug challenges (9%), device implantation (10%), and others.
Results: Technology has changed overtime. From conventional
radiofrequency-based cases at the beginning (100% before 2016)
to the inclusion of new technology (cryoablation (less than
1%)), to mapping systems (since 2020, 50% of cases). Device
implantation techniques have been personalized in this small
population.
Conclusions: Socially, several differences have been seen compared
to adult centres: humanization techniques during procedures,
patient journey focused on young patient experience, training
programmes specialized in paediatric electrophysiology. All these
make particularly different the focus to explore and treat paediatric
arrhythmias.

Keywords: paediatric ablation, arrhythmia, cryoablation, map-
ping systems

P-084

Management of cardiac arrhythmias in paediatric patients
with TANGO2-deficiency disorder
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Background and Aim: TANGO2-deficiency disorder (TDD) is a
rare paediatric condition caused by bi-allelic mutations in the
TANGO?2 gene. TDD is characterised by susceptibility to meta-
bolic crises with rhabdomyolysis, encephalopathy, lactic acidosis,
hypothyroidism and difficult to manage tachyarrhythmias.

Method: Retrospective, single-centre, case series study of patients
with TDD (<18 years), with ECG and subcutaneous Holter mon-
itoring, both during metabolic crises and compensated phases. We
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describe the electrocardiographic (ECG) findings at baseline and
during metabolic crises in patients with TDD.
Results: During the period 2013-2021, 12 patients with TDD were
found (median age 6.8 years, IQR 2-11.5 years). In the inter-crisis
period, bradyarrhythmias were evidenced: 2/12 patients presented
sinus bradycardia, 2/12 pauses of 4 and 10 seconds, 1/12
Wenckebach type block; and tachyarrthythmias: 1/12 presented
paroxysmal supraventricular tachycardia and 1/12 flutter. 25%
had long QT during non-acute phases (median QTc max 476
ms, IQR 456ms-530ms). There were 14 hospitalisations for met-
abolic crises. 57.1% had QTc interval prolongation, 35.7% ven-
tricular tachycardias (4/14 monomorphic VT, 1/14 torsade de
prongs) and 1/14 Brugada type 3 pattern. Three patients died in
the context of severe metabolic acidosis and multi-organ involve-
ment (2/12 due to VT and 1/12 due to cardiogenic shock, brady-
cardia associated with QTc of 635ms and severe ventricular
dysfunction).
Conclusions: In paediatric patients with TDD, the most frequent
ECG abnormality was QTc interval prolongation with or without
metabolic crises. There is a high risk of tachyarrhythmias, mainly
VT, being the main cause of death in children with TDD.
Subcutaneous Holter monitoring is recommended. During meta-
bolic crises, there should be close ECG monitoring.

Keywords: TANGO?2 deficiency disorder, arrhythmia man-
agement, Holter monitoring
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Ventricular tachycardia substrates in young patients with
repaired tetralogy of fallot
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Background and Aim: Patients with repaired tetralogy of Fallot
(tTOF) have an increased risk of ventricular tachycardia (VT) after
the age of 30 years (Y), with slow conducting anatomical isthmus
(SCAI) 3, between the pulmonary annulus and the ventricular sep-
tal defect (VSD) patch, as dominant VT substrate. However, we
aim to assess the prevalence of SCAI the associated factors in
SCAI development, and the occurrence of clinical VT, in
rTOF patients <30Y.

Method: From a database of 146 patients with rTOF or related
lesions who underwent electroanatomical mapping (EAM) and
programmed electrical stimulation (PES) between 2007 and
2022 for treatment of ventricular arrthythmias (VA), risk stratifica-
tion or before pulmonary valve replacement (PVR), those aged
<30Y at time of procedure were analysed.

Results: Of 146 rTOF patients, 55 were <30Y (16Y[IQR 14-22]);
33(60%) had TOF, 9(16%) TOF with double outlet right ven-
tricle, and 13(24%) complex TOF variants, including 8 patients
with pulmonary atresia with VSD. Initial intracardiac repair (age
0.8Y[0.4-1.4]) was performed via a ventriculotomy in 10(18%).
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An RV to pulmonary artery (RV-PA) conduit was inserted during
repair or early after (<1Y) repair in 12(22%). In 14(25%) PVR was
performed later in life (age 10.1Y[2.7-14.3]). Five (9%) underwent
EAM/PES after spontaneous VA, 40(73%) before PVR, and
10(18%) for risk stratification. Monomorphic VT was inducible
in 8(15%), including 4/5 patients with spontaneous VA, and
was proven related to SCAI 3 in 7/8(88%).
In 16(29%) SCAI 3 could be identified; no other SCAI (1, 2, 4) was
present. In univariable analysis complex TOF (OR 6.8[95%CI
1.8-26.4]), ventriculotomy (OR 5.3[1.2-22.3]), any prior PVR
(OR 4.8[1.4-16.7]), and initial RV-PA conduit/early PVR
(OR 15.4[3.3-71.8]) were significantly associated with SCAI 3.
In multivariable analysis initial RV-PA conduit/early PVR
remained the only independent predictor of SCAI 3 (OR
13.0[1.2-142.4]).
Conclusions: SCAI 3 is present in 29% of rTOF patients <30Y
referred for EAM/PES and the dominant substrate for spontane-
ous and inducible VTs. RV-PA conduit placement during initial
repair or early thereafter (<1Y) is associated with SCAI 3 in young
r'TOF. Whether the early conduit/valve placement causes scarring
at the infundibulum with consecutive slow conduction and/or
whether the complex variants contribute to SCAI requires addi-
tional studies.

Keywords: Congenital heart disease, ventricular tachycardia,
slow conducting anatomical isthmus, electroanatomical mapping,
catheter or surgical ablation
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Congestive heart failure in infants diagnosed with
supraventricular arrhythmias
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Leino*, Anita Arola*, Markku Leskinen®, Hanna Ruotsalainen®, Juha
Matti Happonen®, Tuija Poutanen’
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Paediatrics and Adolescent Medicine, Paediatric Cardiology; >Oulu
University Hospital, Department of Paediatrics, Paediatric Cardiology;
®Kuopio University Hospital, Department of Paediatrics, Paediatric
Cardiology

Background and Aim: Supraventricular arrhythmias (SA) in infants
are related to morbidity and may lead to congestive heart failure
(CHF). We describe clinical findings of infants diagnosed with
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SA and sought to find factors related to CHF without congenital
heart disease (CHD).
Method: This is a descriptive retrospective cohort study. The medi-
cal records of infants diagnosed with SA before age of 12 months
between 2005 and 2017 were collected from five university hos-
pitals. Infants diagnosed with CHD were excluded. We compared
patients with CHF to those without CHF at time of the diagnosis
of SA.
Results: A total 350 infants were diagnosed with SA of which 59
infants with CHD were excluded. Out of 291 infants, 71 (24%)
had CHF. Subtypes of SA were atrioventricular re-entrant tachy-
cardia (n = 236), atrial tachycardia (n = 26), atrial flutter (n = 16),
multifocal atrial tachycardia (n = 6), permanent junctional recipro-
cating tachycardia (n=6) and junctional ectopic tachycardia (n
=1). The subtype of SA was not associated with CHF. In infants
with CHF, the typical findings were left ventricular (LV) dysfunc-
tion (59%), mitral valve regurgitation (49%) and increased LV size
(24%). The infants with CHF were older at admission (median, 15
vs 5 days, p < 0.001), the mean duration of symptoms was longer
(21 vs 5 hours, p < 0.001) and median rate of arrhythmia was
higher (273/min vs 250/min, p 0.029) compared to infants with-
out CHF.
Conclusions: The SA in infants without CHD may lead to CHF.
The risk factors for CHF were older age at admission, longer dura-
tion of symptoms and higher ventricular rate during SA.
Keywords: Supraventricular tachycardia, supraventricular
arrhythmias, congestive heart failure, infants
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Comparing predictive power of primacy, hcmrisk-kids
and ESC HCM risk-calculator in assessing risk for sudden
cardiac death
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Background and Aim: Hypertrophic cardiomyopathy (HCM) is the
commonest cause of medical sudden death in children after infancy
and recently two different paediatric risk calculators to aid in
patient selection for implantation of a primary prophylactic inter-
nal cardiac defibrillator (ICD) have been published. The ESC adult
HCM risk-calculator can be used from age 16y. This study aims to
compare their performance in non-syndrome associated
HCM-cases.

Method: 177 HCM-patients with diagnosis below age 19y, 64%
male, were identified in Swedish and English geographical cohorts.
Median age at diagnosis was 10.6y [IQR 4.1-14.2]. All survivors
had >5y of follow-up to assess the end-point of sudden death, car-
diac arrest or appropriate ICD-discharge (SCD/CA) within 5y;
median  follow-up was 10.8 [7.7-15.1]. PRIMACY,
HCMRisk-Kids and ESC HCM-Risk-SCD values were calcu-
lated using web-based calculators.

Results: A total of 34 SCD/CA occurred at median age of 17y
[12.1-23.3]. The median calculated percentage risk in the cohort
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at diagnosis were quite different: HCMRisk-Kids 3.92% [2.75-
6.77] versus PRIMACY 6.66% [4.39-10.42], both being overes-
timates as only 14 SCD/CA occurred in first five years (annual risk
1.58%), with 22 SCD/CA within 10y of diagnosis. Comparing
both with ROC-curves as continuous functions gives a C-statistic
of 0.81 [0.69-0.93], p<0.001 for HCM Risk-Kids versus 0.71
[0.54-0.89], p=10.008 for PRIMACY. HCMRisk-Kids recom-
mends a cut-oft of >6%, which gives a C-statistic of 0.75 [0.62-
0.88], p=0.002; PRIMACY does not advocate a specific cut-
off, but a distribution-derived cut-oft of >9% has a C-statistic of
0.69 [0.54-0.84], p =0.019. For 80 patients values at 16-18 yrs
of age for ESC HCM Risk-SCD could be compared with the
paediatric algorithms: 2.71% [2.01-4.38] (ESCHCM-Risk) versus
4.24% [2.78-8.26] (HCMRisk-Kids) and 12.7% [9.22-16.7]
(PRIMACY). As the majority of SCD/CA occurred before 23
years of age there was poor statistical power to compare the three,
but ESCHCM-Risk >6% had a C-statistic of 0.63 [0.33-0.94], p
=0.38, the lowest C-statistic of the three algorithms in this
age-range.
Conclusions: HCMRisk-Kids appears to have the best predictive
power of the two paediatric algorithms, and appears to work well
up to 18y of age. The ESCHCM-Risk performs less well for
patients between 16 and 18 years of age.

Keywords: sudden cardiac death, hypertrophic cardiomyopa-
thy, primary prevention, internal cardiac defibrillators
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Incessant post-operative arrhythmia in a toddler - when the
usual therapy is not enough
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Background and Aim: Early post-operative atrial tachycardias in
congenital heart disease are rare, can lead to significant morbidity
and mortality, and are notoriously hard to treat.

Method: case report

Results: An 8-months-old toddler (8.350kg) was admitted to our
hospital for uncontrolled arrhythmia. He had a previous history of
Berry Syndrome - aortopulmonary window with interrupted
aortic arch and aortic origin of right pulmonary artery - having
already been subjected to corrective cardiac surgery during the
neonatal period, and interventional catheterization and reopera-
tion due to residual lesions (re-coarctation of the aorta and severe
stenosis of the branch pulmonary arteries).

In a routine Holter, multiple sustained episodes of narrow and
broad complex tachycardia were identified, with almost incessant
arrythmia and maximum heart rate (HR) of 301bpm. He was
admitted and focal atrial tachycardia (FAT) with HR-dependent
conduction aberrancy was diagnosed with 12-lead ECG. The
arrythmia was uncontrollable with a combination of propranolol,
amiodarone and flecainide at maximum doses. Residual lesions
were excluded by magnetic resonance and diagnostic catheteriza-
tion, and an electrophysiological study was performed. Under
general anaesthesia the arrhythmia subsided, but FAT was easily
and reproducibly induced by means of isoprenaline bolus. The
tachycardia cycle was ~370ms, with irregular AV conduction
(1:1, 2:1; heart-rate dependent left bundle branch block). An elec-
troanatomical map was performed, with earliest activation on the
base of right atrial appendix. Radiofrequency energy was applied at
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this location, and tachycardia was no longer inducible. The pro-
cedure had no complications. He was discharged on propranolol,
with permanent sinus rhythm for 7 days.
One month later he was again readmitted due to arrhythmia recur-
rence, which was easily controlled with low-dose oral verapamil.
At three years follow-up he remains in normal sinus rhythm.
Conclusions: In our patient, due to incessant and poorly tolerated
FAT, it was necessary to use high risk, seldomly-used therapies
for this age group - EPS with ablation and calcium channel block-
ers. These were accomplished with success and without
complications.

Keywords: Atrial, tachycardia, toddler, ablation, verapamil
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Practice variability, treatment efficacy and long-term
outcomes in fetal and neonatal atrial flutter
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Background and Aim: Atrial flutter (AF]) in fetuses and neonates is a
rare, yet possibly life-threatening arrhythmia, with direct current
(DCC) and pharmacological cardioversion as therapeutic options.
The aim of the study was to evaluate the practice variability, treat-
ment efficacy and long-term outcomes in fetal and neonatal AFL.
Method: Fetal and neonatal cases of AFl diagnosed in years 2015-
2022 were analyzed in a single-centre, retrospective observational
study. Complex congenital heart defects were considered an
exclusion criterium. All data are reported as median(range).

Results: In the studied period 11 cases of AFl were identified, 2
excluded based on the criterium above. Nine patients, 6 females,
were analyzed. Prenatal tachycardia diagnosis was made in 6 cases.
In 2 cases (diagnosed at 30th and 36th weeks of gestation) treat-
ment was initiated with maternally administered amiodarone or
amiodarone and digoxine leading to conversion to sinus rthythm
(SR) prenatally in 1 case and spontaneous conversion to SR in first
hours of life in the other case. Fetal tachycardia was an indication
for C-section in 2 cases and labor induction in 1 case followed by
postnatal AFl diagnosis based on resting ECG. Latest diagnosis was
made in 11th day of life. All patients were born in good general
condition at median gestational age of 39(36-41) weeks, birth
weight of 3525 (2580-4160)g. In 8 patients AFl was registered
postnatally with maximum heart rate of 225 (190-250)bpm. Six
patients were treated with intravenous amiodarone with starting
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dose of 5 mg/kg every 8 hours resulting in conversion to SR in all
but 1 case, in which DCC was performed. In 3 cases conversion to
SR was achieved with DCC with 1, 7 (0, 6-2)]/kg as primary
mode of treatment (and no pharmacotherapy). All patients were
discharged with normal ejection fraction (median of 69%, 61-
74%) and sinus thythm. In 7 patients follow-up of 1, 9 (1, 0-59,
6) months was available with no recurrence of arrhythmia.
Conclusions: In neonatal AFl conversion to SR can be safely
achieved with both pharmacotherapy and DCC with good
arthythmia-free long-term prognosis. Due to limited data, lack
of unequivocal guidelines resulting in inhomogeneous manage-
ment, further multicenter studies are crucial for determination
of optimal mode of treatment.

Keywords: Atrial flutter, neonatal arrhythmias, fetal
arrhythmias
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Background and Aim: Left ventricular diverticulum (LVD) is a rare
congenital cardiac abnormality that occurs with the incidence of
0.05%. Embryologically, LVD is formed due to a close location
of the structures from which the anterior part of the diaphragm
and part of the primary pericardium are formed. The fusion
between these structures leads to the formation of a diverticulum.
This anomaly often becomes a part of the Pentallogy of Cantrell.
Mim: to present a clinical case of a 6-month-old child with LVD,
which was routinely diagnosed during 2D Echo-cardiographic
examination.

Method: Clinically asymptomatic child underwent a 2D
Echocardiographic examination, prior to the beginning of treat-
ment of a juvenile hemangioma with B-blockers. The EKG
showed sinus thythm and ST segment elevation in the standard
and left thoracic leads.2D Echo revealed aneurysmal protrusion
of the left ventricle of 26x17 mm, with thinned ventricular walls.
MRI of the heart confirmed the muscular type of LVD in the apex.
CT scan showed a pericardial and an anterior diaphragm defect,
which allowed us to combine these findings into a partial
Pentallogy of Cantrell.

Results: According to the literature surgical correction of LVD is
not indicated for asymptomatic patients, such children require
long-term observation. However, the presence of LVD is a risk
factor for the development of the life-threatening ventricular
arrhythmias, systemic thromboemboli in the presence of blood
clots in the diverticulum cavity and its spontaneous rupture.
The other dangerous factor for our patient is the presence of a
defect in the diaphragm, which can be complicated by the hernia
pinching, reflux esophagitis, gastrointestinal bleeding, etc.
Therefore the decision of the surgical correction of the LVD
was undertaken.

Conclusions: LVD is often associated with other cardiac and extrac-
ardiac abnormalities and is dangerous for its complications even in
asymptomatic patients. The results of longitudinal observations of
such patients show a significant increase in mortality among such
patients with age due to the high risk of spontaneous diverticulum
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rupture. Surgical correction is an important treatment of such
patients with LVD in order to prevent complications.

Keywords: congenital heart defects, left ventricle diverticu-
lum, children, surgical correction
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3D MRA with image-based navigation for highly-efficient
imaging in patients with congenital heart disease- single
center study

Anastasia Fotaki!, Kuberan Pushparajah’, Karl Kunze?, Radhouene
Nejiz, Christopher Rush’, Rene Botnar!, Claudia Prieto’

!School of Biomedical Engineering and Imaging Sciences, King’s
College London, London, United Kingdom; MR Research
Collaborations, Siemens Healthcare Limited, Camberley, United
Kingdom; 3Cuy’$ and St Thomas’s Hospital, Adult Congenital Heart
Disease Department

Background and Aim: 3D-whole heart(3D-WH) imaging sequences
are utilised for the morphological evaluation of patients with
Congenital Heart Disease(CHD)1, 2. Current approaches are lim-
ited by long scan times due to diaphragmatic navigators(dNAV) as
well as frequent image artefacts2, 3, 4 We have proposed a frame-
work that applies image-based navigation(iNAV) for efficient 3D~
WH imaging5. The aim of this study is to validate the proposed
framework against the clinical ANAV 3D-WH sequence.
Method: The iNAV 3D-WH research sequence was evaluated in
40 patients (32 £11 years old, 22 women) with CHD on a 1.5T
system (MAGNETOM Aera, Siemens). The proposed approach
included iNAV6 for respiratory and cardiac motion correction,
4-fold undersampled acquisition and an enhanced T2 preparation
pulse for the attenuation of artefacts5.The clinical framework
comprised of diaphragmatic gating(dNAV) and 2-fold undersam-
pling. Resolution and acquisition window duration were same for
both2. Two blinded experts, recorded their diagnostic confidence
for sequential segmental analysis (Likert scale:1-4, > 3: diagnostic
dataset) and were asked to identify the presence of branch pulmo-
nary arteries, aortic arch, coronary and pulmonary venous ana-
tomical abnormalities. Each abnormality was scored on a 5-
point Likert scale (1:Definitely not present, 2:Probably not
present, 3:Unclear, 4:Probably present, 5:Definitely present).
Scores of 1 and 2 were coded as abnormality is absent, and 4
and 5 were coded as abnormality is present. A score of 3 was coded
as a misdiagnosis. Co-axial vascular dimensions at the level of the
aortic root, mid right and left pulmonary arteries were compared
using Bland-Altman analysis.
Results:  Good  quality depiction of all intrapericardiac
structures(Fig. 1) was achieved with the proposed iNAV-3D-
WH in shorter scan time than the conventional [3.2+0.7min vs
15+3.2 min, p<0.0001]. Diagnostic confidence was higher for
the proposed than for the clinical sequence [4(4, 4) vs 4(3, 4) p
=0.009 ]. The overall diagnostic accuracy for the diagnosis of
the aforementioned abnormalities was higher for the research
dequence(0.99 vs 0.94, P<0.01). Bland-Altman analysis demon-
strated very good agreement in the co-axial vascular measurements
between the two datasets, with negligible bias ( <0.7 mm).
Conclusions: The iNAV T2prep-bSSFP sequence offers superior
quality imaging to the conventional dNAV T2-prep bSSFP
sequence in shorter acquisition time. Multi-center studies are war-
ranted for forthcoming clinical adoption.

Keywords: 3D whole-heart MRI, scan efficiency, image-
based navigation
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iNAV 3D-WH

Clinical
dNAV 3D-WH

19-year-old woman with 21-year-old man with HLHS
HLHS post TCPC completion.  post TCPC completion. Flow
Flow artefacts (pink arrows) in ~ artefacts (pink arrow) in the
the right atrium are attenuated  right atrium and respiratory
with the proposed sequence. ~ motion  artefacts  (purple
arrow) are attenuated with the
proposed sequence.

75-year-old man with patent
arterial duct. Flow artefacts
(pink arrow) in the main
pulmonary artery
attenuated with the proposed
sequence.

14.5 min

43-year-old woman with right  25-year-old man with bicuspid
ventricular  outflow  tract aortic valve. Off-resonance

63-year-old man
ventricular  septal  defect.

obstruction. Respiratory  artefacts are attenuated with Respiratory and cardiac
motion  artefacts  (purple  the proposed sequence. motion artefacts are
arrow) are attenuated with the attenuated with the proposed
proposed sequence. sequence, resulting in

sharper delineation of the left
anterior descending coronary
artery.

Figure 1 Comparison of the proposed image-based navigation 3D-WH images to the diaphragmatic-based navigation 3D-WH sequence.
Flow related artefacts in areas of slow (a,b) and turbulent flow (c), respiratory and cardiac motion artefacts (b, d, f) along with oft-resonance

artefacts (e) are reduced with the proposed iNAV 3D-WH sequence.
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Echocardiographic findings in MIS-C patients

Ikram Chamtouri!, Farah Thabet®

!Cardiology B department, Fattouma Bourguiba University Hospital,
Monastir, Tunisia; *Pediatrics department, Fattouma Bourguiba
University Hospital, Monastir, Tunisia

Background and Aim: Background. Cardiovascular lesions are fre-
quent MIS-C children. Even no clear myocardial damage has
revealed at the acute phase of MIS-C in some children, cardiac
ivolvement could be subtile.The aim of the study was to evaluate
infra clinical myocardial involvement MIS-C patients by speckle
tracking echocardiography at the early phase of MIS-C and six
months later.

Method: Methods

This is a prospective study performed between March 2022 and
september 2022. All consecutive children aged <16 years and hos-
pitalized for MIS-C. MIS-C diagnosis was obtained by positive
immunoglobulin M or G detection in serelogical sample.
Consent of all children’s parents was obtained. Exclusion criteria
were Children with already reduced left ventricle ejection fraction
(LVEF)<50%, pulmonary embolism, myocarditis, cardiogenic
shoc, persistant arythmia and coronary artery aneurysm.

Results: Results. 27 children were enroled with mean age was 5.4
+ 3 years. Compared to the early phase of MIS-C, there was no
significant difference in conventional echocardiography parame-
ters at 6-month follow-up. Both left and right ventricles global
longitudinal strain (LVGLS and RVGLS) were reduced at the
acute phase of MIS-C (> -22) in 45.6% and 56% of children
respectively. Segmental strain was more damaged in the anterior
wall. After 6 months, LVGLS and RVGLS returned to the normal
values.
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Conclusions: In MIS-C patients subclinical myocardial injury is
commun. However, during a short follow-up, there is a myocar-
dial recovery.

Keywords: MIS-C, cardiac involvment, strain

P-098

Molecular imaging of microcalcificaiton in thoracic
aortopathy: associations with high-risk features

Alexander James Fletcher!, Jennifer Nash?, Maaz Syed?, Gillian
Maa1augllt3, Edwin van Beek?, Piotr Slomka®, Michelle Williams®, Marc
Dweck?, Niki Walker*, David Newby2

' Child Health, School of Medicine Dentistry and Nursing, University of
Glasgow, Glasgow, United Kingdom; Centre for Cardiovascular Science,
University of Edinburgh, Edinburgh, United Kingdom; 2Centrefor
Cardiovascular Science, University of Edinburgh, Edinburgh, United
Kingdom; *Edinburgh Imaging Facility, Queens Medical
ResearchInstitute, University of Edinburgh, Edinburgh, United
Kingdom; *Scottish Adult Congenital Cardiology Service, Golden
JubileeNational Hospital, Clydebank, Glasgow, United Kingdom;

3 Cedars-Sinai Medical Centre, Department of Imaging (Division of
Nuclear Cardiology), Los Angeles, USA

Background and Aim: In patients with thoracic aortopathy, vessel
wall microcalcification has recently emerged as an early marker
of aortic wall pathology, and has the potential to identify those
with high risk disease that may be suitable for early intervention.
In a prospective molecular imaging study (NCT04083118), we
aim to explore, for the first time, the relationship between thoracic
aortic wall microcalcification and biological features of high risk
thoracic aortopathy.
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Method: Patients with bicuspid aortic valve and age/sex matched
controls without aortopathy underwent baseline demographic
and haemodynamic assessment (blood pressure and applanation
tonometry) as well as same-day hybrid ®F-sodium fluoride posi-
tron emission tomography- computed tomography (‘*F-NaF
PET-CT, a radiotracer which binds to microcalcification) and
magnetic resonance imaging. The relationship between baseline
ascending aortic '®F-NaF activity and demographic, aortic stiffness
(stiffness index) and MRI-assessed aortic dilatation (indexed aortic
diameter) was assessed (multivariable linear regression and
Spearman’s rho). The relationship to progression of aortic stiffness
and aortic diameter to historical MRI data was also explored
(Spearman’s rho).

Results: Seventy-five patients with bicuspid aortic valve (age 52.5
+7.5 years, 24% female) and 18 age/sex matched control subjects
(age 50.6%6.2 years, 28% female) were included in the analysis.
Those with bicuspid aortic valve and aortic dilatation had increased
ascending aortic '®F-NaF activity compared with control subjects
(1.11+£0.06 versus 1.06+0.08, p = 0.029, Figure) which remained
significant after adjustment for age. An overall weak association
was found between ascending aortic '®F-NaF activity and aortic
diameter (Spearman’s tho 0.24, p = 0.018). There was a moderate
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(A) Patients with bicuspid aortic valve and proximal dilatation of
the aorta had significantly increased ascending aortic 18F-sodium
fluoride activity than controls. (B-D) Visual representation of the
median case associated with each group. (E) A patient with low
stiffness index and 18F-sodium fluoride content. (F) A moderate
association was found between aortic stiffness index and ascending
aortic 18F-sodium fluoride activity. (G) An example of a patient
with high stiffness index and high 18F-sodium fluoride activity
in the ascending aorta. MRA = magnetic resonance angiogram,
18F-NaF PET = 18F-sodium fluoride positron emission
tomography
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association between '®F-NaF activity and localised stiffness index
(Spearman’s tho, r=0.3, p=0.01, Figure), which was present
after adjustment for age and diameter (B=11.03, p=10.019). Of
the 29 bicuspid aortic valve patients with historical MRI 7.2
+2.5 years previously, '®F-NaF correlated with progression of
aortic strain (r=-0.47, p=0.013) but not diameter (r=0.14,
p=0.47)
Conclusions: We report higher ascending aortic '®F-NaF activity in
patients with bicuspid aortic valve and aortic dilatation than con-
trol subjects. Further, ascending aortic '®F-NaF activity and was
associated with baseline ascending stiffness index and progression
of ascending aortic strain; hallmarks of biological remodelling.
Whether 8F-NaF PET can prospectively predict dissection events
requires further research.

Keywords: Aortopathy, bicuspid aortic valve, dissection, calci-
fication, positron emission tomography, magnetic resonance
imaging

P-099

Hypoplastic left heart syndrome has asymmetric leaflet
expansion and increased tenting volume of the tricuspid
valve: A prospective 3DE study

Martha Maria Moran, Sachie Shigemitsu, Tuqa Al Lawati, Nee Sscze
Khoo, Timothy Colen, Richard Thompson, Justin Grenier, Darren
Freed, Devilliers Jonker, Mohammed Alaklabi, Lily Lin

Department of Pediatric Cardiology, Stollery Children’s Hospital,
University of Alberta, Edmonton, Canada

Background and Aim: Tricuspid regurgitation is associated with
increased mortality in children with hypoplastic left heart syn-
drome (HLHS) while knowledge on its mechanisms is limited.
We recently presented normal TV maturation in children which
shows symmetrical leaflet size and expansion through childhood
with slight progressive increase of tenting volume when indexed
to body surface area (BSA). This study aims to compare differences
between normal tricuspid valves (TV), HLHS TVs with no tricus-
pid regurgitation (TR) and those requiring repair (TVR) to further
understand the pathophysiology of TV failure in HLHS.
Method: This is a cross-sectional study with 96 prospectively
acquired three-dimensional echocardiograms of TV (33 healthy
children, 33 HLHS no TR, 30 HLHS TVR)) analyzed using a pro-
prietary software for leaflet and annular quantification. TV leaflets
were segmented into anterior (AL), septal (SL) and posterior (PL)
analyzed in mid-systole to measure areas, prolapse and tenting vol-
umes as well as TV annular size, eccentricity index (ratio of major
and minor axis) and bending angle. Variables, where applicable,
were indexed to BSA. Between group comparison the Kruskal-
Wallis test was used. When significantly different was detected,
post hoc comparisons between age groups using the Dunn’s test
were performed.

Results: When compared to healthy children, HLHS with no TR
had greater annuli dimensions, similar eccentricity index with pre-
served annular bending angle. HLHS leaflets had proportionally
larger AL, smaller SL and overall increased tenting volume. In
addition, HLHS required TVR had further annular dilation, AL
expansion and greater prolapse (see Table).

Conclusions: HLHS TV are larger and has greater tenting volume
with an asymmetric expansion of the AL followed by PL when
compared to normal TV. Given differences in loading conditions,
these changes may reflect “normal” adaptive mechanisms to main-
tain competency as TV annulus expands. The finding of further
TV annular dilation, AL expansion and greater prolapse in
HLHS requiring TVR, suggests a maladaptive process impacting
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disproportionally the AL, may play an important role in the devel-
opment of TR in HLHS.
Keywords: 3DE, HLHS, Tricuspid valve

midazolam in a large cohort of children and adolescents under-
going cardiovascular magnetic resonance imaging (CMR).

Method: CMR sedation protocols from 2010 to 2020 were
retrospectively analysed. Sedation incidents, peripheral oxygen

Table: Comparison of 3DE parameters between normal TV, HLHS TV that did not undergo TVR and HLHS TV that required TVR.
Values expressed as median (25th, 75th percentile). NS denotes non-significance.
Post-hoc comparison of mean
Variables Normal TV HLHS TV HLHS TV requiring |Kruskal-Wallis rank between groups
(N=33) no TVR TVR p-value Dunn’s test p-value
(N=33) (N=30) Normal vs HLHS [Normal vs HLHS no
no TVR HLHS TVR TVR vs
HLHS TVR
11.8 24.7 232 NS
Age (months) (3.5, 28.6) (3.5, 36.0) (3.9,39.9)
0.47 0.36 0.49 NS
Body surface area (BSA) (m2) (0.35, 0.60) (0.32, 0.56) (0.31, 0.58)
Male gender (%) 0.60 0.7 0.67 NS
TR grade (1-4) 1.0 1.0 3.0 <0.0001 NS <0.0001 <0.0001
(1.0, 1.0) (1.0, 2.0) (3.0, 3.0)
Annular parameters
TV total annular area (cm?) 1.8 33 5.1 <0.0001 <0.0001 <0.0001 0.01
(1.3, 2.6) (3.0,4.4) (4.0, 6.6)
4.9 6.8 8.2 <0.0001 <0.0001 <0.0001 0.012
TV annular circumference (cm) (4.1,5.8) (6.3,7.6) (7.3,9.3)
TV annulus Anteroposterior 1.4 1.9 2.2 <0.0001 0.0011 <0.0001 0.0025
dimension (cm) (1.2, 1.6) (1.5, 2.1) (2.0, 2.7)
TV annulus lateral dimension (cm) |1.6 (1.3, 1.9) 2.3 (2.0, 2.6) 2.7 (2.5, 3.1) <0.0001 <0.0001 <0.0001 0.0113
TV annular eccentricity index 1.1(1.1,1.2) 1.2(1.2,1.3) 1.2(1.1,1.3) 0.0005 0.0003 NS NS
Bending angle (degrees) 156.1 152.5 158.2 NS
(150.0, 161.7) (144.8, 159.4) (151.5, 162.4) (0.06)
Leaflet parameters
Total leaflet area (cm?) 1.8(1.3,2.7) 3.7(3.3,4.8) 5.5(4.3,7.3) <0.0001 <0.0001 <0.0001 0.0237
AL leaflet area (cm?) 0.6 (0.5, 0.8) 1.8 (1.4, 2.6) 3.1(1.9,3.8) <0.0001 <0.0001 <0.0001 0.0393
PL leaflet area (cm?) 0.5 (0.4, 1.0) 1.2 (0.9, 1.5) 1.4(1.0,2.2) <0.0001 0.0006 <0.0001 NS
SL leaflet area (cm?) 0.6 (0.4, 0.9) 0.8 (0.4, 1.3) 1.2 (0.8, 1.6) 0.0043 NS 0.0031 NS
AL/total leaflet area ratio 0.35(0.27,0.42) [0.46 (0.41,0.57) 0.51(0.42, 0.62) <0.0001 <0.0001 <0.0001 NS
PL/total leaflet area ratio 0.34 (0.26,0.39) [0.31(0.24, 0.37) 0.23 (0.18, 0.34) 0.0092 NS 0.0067 NS
SL/total leaflet area ratio 0.32 (0.26, 0.36) [0.22 (0.14, 0.26) 0.21 (0.16, 0.29) <0.0001 <0.0001 0.0001 NS
Total leaflet prolapse indexed 0.0003 (0.0001, 0.02 (0.002, 0.04) 0.0009 NS 0.0021 0.005
I {ul/cm2) 0.003) 0.0006 (0.000005, 0.004)
AL prolapse indexed vol 0.0002 (0, 0.002) |0.0004 (0.000004, 0.006) |0.009 (0.0006, 0.04) |0.0005 NS 0.0004 0.0214
0.0001 0.0000008 0.0002 NS
PL prolapse indexed vol (0, 0.001) (0, 0.0005) (0,0.03)
0.0003 0.000003 0.0007 NS
SL prolapse indexed vol (0, 0.001) (0, 0.002) (0.0000006, 0.01)
Total leaflet tethering indexed 0.08 (0.04,0.2) <0.0001 <0.0001 0.0208 NS
volume (pl/cm2 0.05 (0.02,0.08) |0.1(0.09,0.2)
AL tethering vol (pl) 0.05 (0.02, 0.08) [0.1(0.07,0.2) 0.08 (0.03, 0.2) 0.0001 <0.0001 NS NS
PL tethering vol (pl) 0.06 (0.02, 0.08) [0.1(0.08, 0.2) 0.1(0.04, 0.2) <0.0001 <0.0001 0.0201 NS
SL tethering vol (ul) 0.05 (0.03, 0.08) [0.1(0.09, 0.2) 0.1 (0.05, 0.2) <0.0001 <0.0001 0.0008 NS

P-100

Retrospective study of the safety of deep sedation during
cardiovascular MRI in children and adolescents with
congenital and acquired heart disease

Marcel Schmidt!, Sylvia Krupickova?, Anselm Uebing!, Philipp
Wegner!, Dominik Gabbert!, Inga Voges

Department of Congenital Heart Disease and Paediatric Cardiology,
University Hospital Schleswig-Holstein, Campus Kiel; >Department of
Pediatric Cardiology, Royal Brompton Hospital, London, UK

Background and Aim: Deep sedation with propofol in young
patients with cardiovascular disease still confronts physicians with
uncertainties. In this study, we assessed the safety and efficacy of a
standardised deep sedation protocol including propofol and
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saturation, heart rate, doses of propofol and midazolam and the
Richmond Agitation-Sedation Scale (RASS) were documented.
Furthermore, cardiac diagnoses as well as the severity of congenital
cardiac defects defined as simple, moderate and severe (Warnes
et al. 2001) were noted.

Results: Protocols of 523 patients (5.9 + 3.7 years) were evaluated.
374 (71.5%) patients had a severe, 121 (23.1%) had a moderate, 4
(0.8%) had a mild cardiac defect and 24 (4.6%) patients had
acquired or non-structural cardiac disease. Out of the group with
severe cardiac defects, 283 (75.7%) patients had a single ventricle
with 200 (53.5%) being hypoplastic left heart syndrome patients.
To achieve a sedation level on the RASS of 2, sedation was per-
formed using a combination of propofol and midazolam in 516
(98.7%) patients. On average, 154.3£90.9 mg of propofol and
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1.5+0.7 milligrams of midazolam were given to achieve a RAS of 2
throughout the scan.
Eightsedation incidents (1, 5%) occurred. The cases were limited to ana-
phylactic reactions, coughing fits, unexpected oxygen saturation drops
and a questionable aspiration in one patient. None of those patients
needed intubation and/or intensive care treatment.
31 (5.9%) studies were aborted due to patient agitation, extrava-
sating venous pathways or coughing attacks, but for most patients
relevant CMR data were already acquired. Mild cardiac arrhyth-
mias such as bradycardia and extrasystoles occurred in three
patients (0.6%).
Conclusions: Deep sedation with propofol and midazolam for
CMR seems to be a safe and feasible way even in children and ado-
lescents with severe congenital cardiac defects.

Keywords: Cardiovascular magnetic resonance imaging,
sedation
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Patency of neonatally identified interatrial
communications in young children

Sofie Dannesbo', Anna Maria Dehn?, Ruth Ottilia Birgitta Vogg’,
Hearter A Boyd*, Finn Stener Jorgensen’, Vibeke Hjortdal?, Anne
Sophie Sillesen’, Anna Axelsson Raja!, Niels Vejlstrup?, Kasper
Iversen’, Henning Bundgaard'

'Department of Cardiology, Copenhagen University Hospital
Rigshospitalet, Denmark; 2Department of Cardiothoracic Surgery,
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Copenhagen, Denmark; *Department of Epidemiology Research, Statens
Serum Institut, Copenhagen, Denmark; *Fetal Medicine Unit,
Department of Obstetrics and Gynecology, Copenhagen University
Hospital Hvidovre, Hvidovre, Denmark

Background and Aim: Atrial septal defect (ASD) of the secundum
type is one of the most common congenital heart defects. In
newborns, it is challenging to distinguish ASDs from normal
physiological interatrial communications (IACs) within the oval
fossa, i.e. patency of the oval foramen (PFO). On this basis, we
recently developed an algorithm for classification of neonatal
IACs identified by transthoracic echocardiography. According
to the algorithm, an TAC are defined as an ASD if the defect
are >4 mm, has a location in the inferior part of the septum
or if multiple communications are present. In this study,
we investigate the patency of neonatally identified IACs
categorized by the algorithm as ASDs or PFOs in young
children.

Method: Children participating in the Copenhagen Baby Heart
Study, who had an IAC detected during the first 30 days after
birth, are included for a follow-up echocardiogram at 4-5 years
of age. We aim to include 600 chidren with a neonatally iden-
tified TAC categorized as PFO and 600 categorized as ASD
according to the algorithm. We exclude children with other
types of congenital heart disease, twins, children born prema-
turely or small for gestestional age, and children exposed to
maternal diabetes or hypertensive disorders of pregnancy. The
follow-up echocardiograms are assessed for patency of an
IAC by a single operator blinded to the neonatal IAC subtype.
A patent IAC are defined as the presence of a color Doppler
flow crossing the atrial septum in combination with either a vis-
ual defect on the transsectional image or flow acceleration in the
color Doppler signal.
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Results: Data collection is ongoing. Currently, 152 children
(median age 4.7 [interquartile range 4.5-5.0] years, 63% female)
have been examined. Neonatally, the IACs were classified as
ASDs in 57 newborns and PFOs in 95 newborns. The follow-
up echocardiograms showed patency of the IAC in 17 of the chil-
dren with an ASD (30%) and 13 of the children with PFO (14%),
(p =0.015 for difference).
Conclusions: These preliminary findings show a significantly higher
patency of neonatal ASDs versus neonatal PFOs in children exam-
ined at 4-5 years of age. This supports the value of the novel diag-
nostic algorithm.

Keywords: Interatrial communication, Atrial septal defect,
Patent foramen ovale, Echocardiography, The Copenhagen
Baby Heart Study
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Management of incidentally discovered huge right atrial
appendage aneurysm

Mohamed Metwally Abdelaal, Mustafa Hassan Algbandi

Chest Disease Hospital Kuwait

Background and Aim: Aneurysms of the right atrial appendage are
extremely rare, particularly in pediatric patients. Most of the
RAA aneurysms are congenital but genetic predisposition has
not been confirmed. It is important because of its complications
such as arrhythmia, life-threatening systemic and pulmonary
thromboembolism and rupture
Method: An 8-year-old boy was admitted to general pediatric ward
with short febrile illness.
Referred to cardiologist due to significant cardiomegaly in chest
X-ray. There was no past medical history of note. Cardiac exami-
nation was unremarkable. Transthoracic and transesophageal
echocardiography revealed the presence of a large, thin-walled
aneurysmal structure in continuity with the free wall of the right
atrium, discrete from the caval veins, At the anatomical site of the
right atrial appendage measuring 6.2 x 6.6 cm.
CMR showed Aneurysmal dilatation of the right atrial appendage,
measuring 10 cm x 8.5 cm x6.5 cm
Results: Even though the condition was accidentally discovered,
and the child was asymptomatic, there was increasing risk of para-
doxical embolism due to the presence of patent foramen ovale. In
addition to the compression over the tricuspid valve which pre-
vents its proper growth. Additionally, the possibility of other com-
plications like arrhythmias or rupture were adding more risks.
Thus, after a detailed discussion between the cardiologists and
the surgeons, the decision was for surgical resection of the
aneurysm.
Conclusions: The management of right atrial appendage aneurysms
is a matter of debate, because the long-term outcomes of
conservative versus surgical treatments have not yet been studied.
In some studies, surgical treatment was effective in preventing
thromboembolisms and lowering the risk of atrial arrhythmia,
which is one of the most common complications of these aneu-
rysms In other studies, progressive increasing in size of the aneu-
rysm and tricuspid valve compression was an indication for surgery.
In cases in which the right appendage is affected, there are no other
associated defects, and the patient is asymptomatic, management is
more controversial

Keywords: Right atrial appendage aneurysm, Congenital heart
disease
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Figure 1 2D echocardiography four chamber view. Showing
the large RAA Compressing RV AND TV.

P-103

Correlation between 3D-echocardiography and
cardiopulmonary fitness in patients with univentricular
heart: A multicentre prospective study
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Background and Aim: Prognosis of patients with a functional single
ventricle (SV) has improved, with better cardiopulmonary fitness,
health-related quality of life (HRQoL), and survival.
Conventional echocardiography remains the first-line technique
in SV follow-up. Three- dimensional (3D) echocardiography

3D-echocardiography tracking for single ventricle
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has shown recent interest in congenital cardiology, but its ability
to predict functional status in SV remains unknown.
In this study, we aimed to evaluate, in patients with SV, the asso-
ciation between 3D-echocardiography parameters and functional
status determined by cardiopulmonary fitness.
Method: Children and adults with functional SV were prospec-
tively enrolled in this multicentre study. Cardiopulmonary fitness
was assessed by cardiopulmonary exercise test (CPET) with mea-
sures of maximum oxygen uptake (VO2max) and ventilatory etfi-
ciency (VE/VCO?2 slope). 3D-echocardiography was performed
with off-line reproducibility analyses using TomTec Arena soft-
ware. HRQoL was assessed using the SF36 questionnaire.
Results: A total of 33 patients were screened, and 3D-echocardi-
ography analyses were feasible in 22 subjects (mean age 28+9
years). 3D-echocardiography ejection fraction correlated with
percent-predicted VO2max (r=0.64, P<0.01), VE/VCO2 slope
(r=-0.41, P=0.05), 2D- echocardiography ejection fraction (r
=0.55, P<0.01), and HRQoL physical functioning dimension (r
=0.56, P=0.04). 3D-echocardiography indexed end-systolic
volume correlated with percent-predicted VO2max (r=-0.45,
P =0.03), and VE/VCO2 slope (r =0.65, P<0.01). 3D- echocar-
diography reproducibility was good.
Conclusions: SV ejection fraction and volumes measured by 3D-
echocardiography correlated with cardiopulmonary fitness, as
determined by two main prognostic CPET parameters, e.g., the
VO2max and the VE/VCO2 slope. Despite a good reproducibil-
ity, the feasibility of 3D- echocardiography remained limited. 3D-
echocardiography may be of interest in SV follow-up, provided
the technique and analysis software are improved.

Keywords: single ventricle, three-dimensional echocardiogra-
phy, aerobic fitness, maximum oxygen uptake, congenital heart
disease.
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Prevalence and subtypes of interatrial communications in
12, 718 newborns

Elisabeth Maria Blixenkrone Moller!, Sofie Dannesbo?, Anna Maria
Dehn?, Christian Alexander Pihl!, Anne Sophie Sillesen', Ruth Ottilia
Birgitta Voegg7, Anna Axelsson Raja3, Steven Colan*, Luc Mertens’,
Niels Vejlstrup®, Henning Bundgaard®, Kasper Karmark Iversen’
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Legend: The green lines represent the endocardial tracking for morphological right SV (1A) and left SV (1B). Abbreviations: SV, single
ventricle; SAX, short axis view; 4Ch, 4 chamber view; 2Ch, 2 chamber view; 3Ch, 3 chamber view; EF, ejection fraction; EDV, end-diastolic
volume; EDV], indexed end-diastolic volume; ESV, end-systolic volume; ESVi, indexed end-systolic volume; LV, left ventricle.
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Background and Aim: The prevalence of interatrial communications
(TAGCs) (i.e. patent foramen ovale (PFO) or atrial septal defect
(ASD)) in newborms has previously been reported to be between
24% and 92%, but the topic is lacking a universal classification of
IACs. We have previously proposed an echocardiographic diagnostic
algorithm for the classification of IACs with inter- and intra-observer
agreements superior to standard assessment by experts in pediatric
echocardiography. The aim of this study is to determine the preva-
lence of subtypes of IACs in newborns in a large unselected cohort.
Method: Echocardiograms of newborns (age 0-30 days) included in
The Copenhagen Baby Heart Study, a large, prospective popula-
tion study (n>25, 000), were analyzed according to our new diag-
nostic IAC algorithm, classifying IACs into three subtypes of PFOs
and three subtypes of ASDs. An IAC was defined according to the
algorithm as color Doppler flow crossing the atrial septum with
either a visible communication on the 2D image or flow acceler-
ation in the color Doppler signal.

Results: Of the 16, 276 echocardiograms analyzed, 3, 616 (22.2%)
were excluded due to suboptimal visualization of the atrial septum
and 9 (<0.1%) due to severe heart disease, leaving 12, 718 new-
borns (median age 12 [IQR 8;15] days, 48.1% female) included
in the study. An IAC was present in 10, 033 (78.9%) newborns.
According to the algorithm, 9, 274 (72.9%) of the newborns
had a PFO, while 759 (6.0%) fulfilled criteria for having an
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ASD. Of PFOs, 4, 451 (47, 9%) was only detectable with color
Doppler (low-defined PFO), 2, 391 (25, 8%) had a visible chan-
nel-like structure on 2D (channel-like PFO), and 2, 442 (26, 3%)
had a size of <4 mm (size-defined PFO). Of ASDs, 368 (48.5%)
had a defect size >4 mm (size-defined ASD), 364 (48.0%) had
more than one interatrial communication (fenestrated ASD),
and 27 (3.6%) had the defect located in the lower third part of
the septum (location-defined ASD).
Conclusions: An IAC was present in almost 80% of newborns aged
0-30 days. ASDs were present in 6%. Future follow-up studies of
this cohort of children are expected to provide clinically useful
information on the natural history and hemodynamic impact of
these thoroughly categorized ASD and PFO subtypes.
Keywords: Echocardiography, interatrial communication,
atrial septal defect, patent foramen ovale, Copenhagen Baby
Heart Study
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Local arterial stiffness assessment on humans: comparison
between the bramwell-hill equation and direct pulse wave
imaging by ultrafast ultrasound
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Figure 2: Distribution of subtypes.

Figure 1: The new algorithm used in determining the type of IAC found on TTE image.
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Background and Aim: Pulse wave velocity (PWV), which is the
propagation speed of a pressure wave along an arterial wall, is
the clinical surrogate to assess arterial stiffness non-invasively.
Currently, the most common clinical tool for locally measuring
PWYV is the theoretical Bramwell-Hill (B-H) equation. Ultrafast
ultrasound imaging (UUI) is able to directly measure local
PWYV through imaging with high temporal resolution. This study
compares local carotid PWV measured by the B-H equation and
UUI at rest and during exercise.
Method: 21 healthy volunteers aged between 13 and 49 years (mean
25.9 +/- 8.9 years) were enrolled in an exercise trial at the Hospital
for Sick Children. Demographic and clinical data were collected
from the participants, and carotid properties (intima-media thick-
ness, distensibility, diameter, f-index) were obtained by ultra-
sound. PWV assessment by B-H equation and by UUI were
performed at rest and at submaximal exercise. PWVs assessed by
UUI were measured in early systole (systolic foot, PWV-SF)
and in end-systole (dicrotic notch, PWV-DN). Only one PWV
is obtained by B-H (PWV-BH). Data were analysed using
Students t-tests, Bland-Altman plots, and Pearson correlation
analysis.
Results: On average, the B-H equation significantly underesti-
mated the PWV compared to PWV-SF measurement in both rest
(4.25 vs 6.65 m/s) and exercise (4.48 vs. 8.13 m/s) conditions
(p<0.001). On Bland-Altman plot analysis, the underestimation
of the B-H method is more pronounced at higher velocities
(R*2 = 0.58). Atrest and during exercise, PWV-SF was positively
correlated to multiple parameters including age (p<0.05), weight
(p<0.01), and diastolic parameters [minimum carotid diameter
(p<0.01) and diastolic blood pressure (p<0.05)], but PWV-BH
was not (p>0.05 for each of these parameters). PWV-DN were
significantly higher than PWV-SF, at rest (p<0.01) and during
exercise (p<0.01).
Conclusions: We observed significant differences between PWV-
SF, PWV-DN, and PWV-BH. Due to the physiological variation
of the PWV during the cardiac cycle, these parameters appear to
estimate different stiffness states of the arterial wall. PWV-SF
assessed by UUI is correlated with diastolic blood pressure and pas-
sive stiffness properties of the arterial wall.

Keywords: Ultrafast ultrasound imaging, Arterial stiffness,
Pulse wave velocity, Bramwell-hill equation
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Echocardiographic normative reference intervals for left
ventricular parameters in 13, 454 infants — a copenhagen
baby heart study
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Background and Aim: R eference intervals are required to distinguish
between normal and pathological structural and functional cardiac
variation. Left ventricular parameters are particularly important in
the diagnostic work-up of infants suspected of congenital heart dis-
eases and are also predictors of clinical outcome. However, data
from healthy infants are limited, and current reference intervals
provide an inadequate approximation of normal reference ranges.
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The aim of the present study was to develop neonatal normative
reference intervals and Z-scores for echocardiographic measure-
ments of left ventricular structure and function based on a large
group of healthy newborns.
Method: The study population included 13, 454 healthy infants
from the Copenhagen Baby Heart Study (CBHS) who were born
at term (37 to 42 completed weeks’ gestation) to healthy mothers
(excluding mothers with maternal pre-gestational or gestational
diabetes, hypertensive disorders of pregnancy, systemic connective
tissue disorders, neurological disorders, psychiatric disorders, kid-
ney disease, congenital heart disease), had an echocardiogram per-
formed within 30 days of birth, and did not have congenital heart
disease at CBHS examination (excluding children with septal
defects, valve disease, conotruncal defect, other).
We developed nomograms for ten left ventricular parameters by
modelling these measures as a function of body surface area
through joint modelling of the mean, standard deviation, skewness
and kurtosis. We then evaluated the impact of infant sex and age at
echocardiography on model fit.
Results: Infants in the study population (48.5% females) had a
median body surface area of 0.23 m2 (interquartile range 0.22-
0.25 m2) and a median age of 12.0 days (interquartile range
8.0-15.0 days) at examination. All normative reference intervals
performed well in both sexes without stratification on infant
sex. In contrast, creation of separate reference models for infants
examined <7 days of age and those examined at 7-30 days of
age was necessary to optimize reference intervals performance.
Conclusions: This study provides normative reference intervals and
Z-scores for ten clinically widely used echocardiographic measures
of left ventricular structure and function based on a large cohort of
newborns. These results provide highly needed reference material
for clinical application by paediatric cardiologists serving newborn
populations.

Keywords: Echocardiography, paediatric, normative reference
intervals, Z-scores, cardiovascular growth
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Hypoplastic left heart syndrome and congenital heart
block, a rare association in a newborn.
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Background and Aim: Hypoplastic left heart syndrome (HLHS) and
congenital complete heart block (CCHB) are a rare association and
very limited amount of literature data is available on this combined
pathology.

CCHB is a rare condition with an incidence of 1 of 20, 000 live
births, whereas HLHS occurs more frequently in - 1 of 5000 live
births. We present a clinical case of unusual association of CCHB
and a HLHS in a newborn.

Method: A newborn boy was urgently admitted to the neonatal
ICU directly from the maternity hospital with the heart rate of
40 beats per minute. An urgent EKG and Echo-cardiography were
performed. ECG revealed — III-rd stage complete AV block.
On Echocardiography a Hypoplastic left heart syndrome with
mitral and aortic atresia, aortic arch hypoplasia and unique atrium
and pulmonary artery dilatation were diagnosed.

Child was born on the 37-th week of gestation, from 11- th preg-
nancy, by physiological delivery, with APGAR score of 8\8. All
prenatal ultrasounds did not reveal any pathology.

Results: Child was started on infusion of of prostglandin E and ino-
tropic therapy.
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After consultation by cardiac surgeons, surgical correction was
denied due to the presence of complete AV block. Patient was
intubated due to the progressive respiratory and heart failure,
which eventually led to his death on the third day of life.
Conclusions: The etiologic relation of these two pathologies
remains unclear. According to the literature data 70-90% of cases
of isolated CCHB are caused by maternal anti-Ro and anti-La
antibodies, which cross the placenta and lead to fibrosis of the
AV node or by genetic defects, such as mutations in the
SCN5A gene. Other theories suggest that compromised coronary
blood flow in late fetal life could be a cause of CCHB.
In our case, maternal auto-antibody titers were negative. It is pos-
sible that the heart block could be linked to the structural heart
disease - HLHS.
Only two similar cases of such combination are described in the
literature.
Autopsy was denied by the family; therefore, the cause of these
pathologies remains unknown.

Keywords: Hypoplstic left heart syndrome, complete congeni-
tal atrio-ventricular block, neonate.

Figure 2: Graph showing the distribution of the subtypes of
IACs.
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A rare case of pulmonary atresia intact ventricular septum
with a right ventricle-dependent coronary circulation
through a large coronary fistula

Mohamed Metwally Abdelaal, Sumaya Mahmoud Ibrahim, Ahmed
Nabil Soliman, Manal Farouk, Marnwa Adel, Mustafa Abdullah Al
Qbandi

chest Disease Hospital Kuwait

Background and Aim: Right ventricle (RV)-dependent coronary
circulation is known to be a poor prognostic indicator in pulmo-
nary atresia with intact ventricular septum. The RV-dependent
coronary circulation is defined as the presence of coronary-cameral
fistulae with proximal coronary atresia or stenosis, resulting in
regions of myocardium being primarily perfused from the RV.

Method: A male newborn who was presented with cyanosis
immediately after birth. Started on prostaglandin. Was referred
to the pediatric cardiology center, his echocardiogram showed:
Small right ventricular cavity (bipartite) with mild tricuspid regur-
gitation which showed a supra systemic right ventricular pressure.
The interventricular septum was bowing towards the left. The tri-
cuspid valve Z score was -5, there was no RVOT, the pulmonary
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artery was atretic with a confluent pulmonary artery branch. There
was a large patent ductus arteriosus from the under surface of the
aortic arch suppling the pulmonary artery branches. CT scan
revealed mildly tortuous and dilated fistulous tract between left
main coronary artery and right ventricle. The rest of the coronary
arteries was not seen.
A cardiac catheterization was done which showed a large coronary
fistula from the right ventricular sinusoids to the root of the aorta.
The left main coronary artery was arising from this fistula. The
right coronary artery was absent.
RYV dependent coronary circulation was diagnosed. The decision
was for a right BT shunt palliation and a univentricular repair path-
way latter to avoid decompressing the RV (Figure 1).
Results: The baby had a right BT shunt surgery and PDA ligation
on day 6 of life. With satisfactory saturation after surgery.
On day 15th of life the baby had sudden cardiac arrest which was
not responding to resuscitation.
Conclusions: RV dependent coronary circulation with a large coro-
nary fistula in pulmonary atresia intact septum, makes the patient at
risk to a sudden death even without attempts to decompress the
right ventricle.

Keywords: Coronary fistula, Pulmonary atresia intact septum

Long axis view with anterior tilt

Figure 1 Large coronary fistula from right ventricle to left coro-
nary system
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Unusual mitral valve malformation which mimic ebstein
anomaly of the mitral valve
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Background and Aim: Congenital malformations of the mitral valve
are often complex and affect multiple segments of the valve appa-
ratus. We are reporting a case of abnormal mitral valve associated
with coarctation of the aorta. The abnormality mimic Ebstein
anomaly of the mitral valve. The so-called “Ebstein- like” anomaly
of the mitral valve was recently described and consists of a deform-
ity in the mural leaflet, which can be attached to the ventricular
wall to varying degrees. The milder forms are asymptomatic and
are detected in echocardio- graphic findings, 2 whereas more
severe forms give rise to mitral regurgitation.
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Method: Five days old neonate was referred to the pediatric cardi-
ology center due to week femoral pulsations. Echo cardiograph
revealed a tight coarctation and abnormal mitral valve. The ante-
rior mitral valve leaflet was long and attached to the papillary
muscle with short chordae. While, the posterior leaflet was teth-
ered to the left ventricle free wall in addition to short chordal
attachment to the papillary muscle. (Figure 1). The level of coap-
tation of both leaflets was downward displaced. There was mild to
moderate mitral valve regurgitation and there was no significant
stenosis, mean inflow gradient was 3 mmbhg. Since the mitral valve
was satisfactory functioning the decision was not to operate on the
mitral valve and to do coarctation repair only, which was done at
seven days of age with a good result.
Results: After coarctation surgery the child remain stable on ACE
inhibitors with no progress of mitral valve regurgitation. The child
is now 3 years of age with no important changes of his mitral valve
function.
Conclusions: Ebstein’s anomaly generally affects the tricuspid valve,
though a similar injury can affect the mitral valve. The functional
orifice is shifted downwards into the inlet; the most affected leaflet
is the mural. Since in our patient the mitral valve function was not
levelly affected it was decided not to operate and continue
follow up.

Keywords: Ebstein, Mitral valve

Four chamber view

Figure 1 Down ward displacement of mitral valve and the pos-
terior leaflet is adherent to the free wall
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Impact of maternal connective tissue disease on functional
and structural abnormalities of the heart in the offspring
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Background and Aim: Some maternal systemic connective tissue dis-
eases (CTD) and their antibodies are associated with adverse fetal
outcomes, including increased risk of congenital heart diseases
(CHD). Whether this increased risk also applies for less severe
structural or functional cardiac abnormalities in the fetus is cur-
rently unknown.
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Based on a large cohort of newborns born to mothers with CTD,
we aim to assess the association between maternal CTD and struc-
tural or functional cardiac abnormalities in the newborns.
Method: In the Copenhagen Baby Heart Study (CBHS) we
included more than 25, 000 newborns between April 2016 and
October 2018. All participants underwent systematic transthoracic
echocardiography (TTE) within the first 60 days after birth.
The cohort selected for the present study include newborns in the
CBHS born to mothers diagnosed with CTD, as identified
through the Danish national health registries. Assuming an overall
incidence of CTDs at 2% we expect to include approximately 500
newborns to mothers with CTD. Cases will be matched 1:1 to
controls, based on child sex; gestational age at birth; age and weight
at time of TTE; and maternal age at delivery. Maternal medical
charts will be reviewed to validate the CTD diagnosis and obtain
information about disease severity, treatment, etc. Based on the
TTEs obtained in the newborns the primary endpoint is a
composite of functional and structural abnormalities in the heart
of the newborns, including left ventricular structural and func-
tional abnormalities, septum defects, and valve anomalies.
Results: Preliminary results are expected in spring 2023.
Conclusions: It is unclear whether children of mothers with CTD
should have routine cardiac evaluation at birth, and whether cer-
tain subgroups of maternal CTD have a higher risk of CHD or less
severe cardiac abnormalities in the offspring than others. The size
of CBHS and the comprehensive assessment of the included chil-
dren provide a unique opportunity for obtaining new knowledge
to this field, including better insights into whether routine TTE
after birth should be considered in certain subgroups.
Keywords: systemic tissue diseases, echocardiography, con-
genital heart
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the risk of bicuspid aortic valve in the offspring.
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Background and Aim: Approximately 6% of all pregnancies in
Denmark are affected by maternal pre-existing or gestational dia-
betes, well-known risk factors for congenital heart defects.
Bicuspid aortic valve is one of the most common congenital heart
defects. Most bicuspid aortic valve cases are sporadic. While pre-
vious studies have demonstrated a strong genetic component, a
monogenic inheritance does not explain all cases and a multifac-
torial aetiology has been proposed. Maternal diabetes increases the
risk of structural heart disease in the offspring but the association
between maternal diabetes and the risk of bicuspid aortic valve
in the offspring has been sparsely investigated.

The purpose of the present study is to assess the prevalence of
bicuspid aortic valve in children born to mothers with pre-existing
or gestational diabetes, with systematic transthoracic echocardiog-
raphy (TTE), in a large, population-based cohort of neonates, and
compare with children born to mothers without diabetes.
Method: Systematic, standardized TTE was performed in over
25.000 neonates included in a population-based cohort study
between 2016 and 2018, the Copenhagen Baby Heart Study.
Currently a continued inclusion of neonates of mothers with
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pre-existing or gestational diabetes is ongoing to increase the
exposed group of neonates.
Information about maternal pre-existing and gestational diabetes is
collected from review of the mother’s medical records and from an
Obstetrical Database maintained by the participating hospitals.
The exposed neonates will be compared with controls, neonates in
the cohort not exposed to maternal diabetes.
Results: The collection of data is still ongoing, but preliminary
results are expected during the spring of 2023.
Conclusions: We expect the results of this study to increase our
knowledge of the effects of maternal pre-existing and gestational
diabetes on the offspring’s risk of bicuspid aortic valve.
Both negative and positive results will be of importance since
it can help clinicians in their guidance of women and their preg-
nancies. Depending on the results of this study, echocardiographic
screening of infants born to mothers with diabetes may be
indicated.

Keywords: Congenital Heart Defects, Bicuspid Aortic Valve,
Maternal Diabetes, Echocardiography
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Screening for rheumatic heart disease in sierra leone: A
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Background and Aim: Rheumatic heart disease (RHD) aftects about
30 million people worldwide, causing about 300, 000 deaths per
year and many cases of disability in young people.
Echocardiographic screening allows secondary prevention with
penicillin prophylaxis. The aim of our study was to detect
RHD in children in Makeni, the fifth largest city in Sierra Leone.
Method: Around 200 children participating in three simultaneous
summer camps organised by “Viva Makeni”, a Spanish non-gov-
ernment organisation (NGO), were given an informed consent
form. Those who returned it signed by their parents or guardians
were examined on-site by a paediatric cardiologist (R.S.) using a
handheld Philips Lumify S4-1 probe connected to a tablet. The
study protocol prescribed that children with suspected RHD be
subsequently examined with a standard sonograph at a hospital
in Makeni, but this was not possible due to unexpected logistical
impediments (lost luggage).

Results: 167 children aged between 5 and 18 years (mean: 11.45
years) were examined. Of these, 61, 7% were female. The study
found 9 cases of regurgitation (5.4% of the children; 95% CI:
2.5 to 10.0): 5 trivial mitral regurgitations, 2 mild mitral regurgi-
tations and 2 trivial aortic regurgitations, all in children between 11
and 14 years. The prevalence in the age group 12-14 years was
12.7% (95% CI: 5.6 to 23.5).

Conclusions: Given that the prevalence of definite RHD in other
African countries lies between 1-3%, it is surprising that our study
found no positive cases. The fact that rheumatic heart damage
accumulates with age and the high prevalence of regurgitations
in the age group 12-14 years make it even more surprising that
no regurgitations were found above that age. These results suggest
that there is a strong selection bias; it might be explained because
the children were selected from several schools in a country that
suffers from severe school dropout, which worsens with age and
mainly affects socioeconomically disadvantaged children, who
are at the same time the most vulnerable to RHD. In addition,
the prevalence of RHD in Sierra Leone might be low due to
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the ease of obtaining antibiotics, even without a prescription.
Further studies are necessary to test these explanatory hypotheses.

Keywords: rheumatic heart disease, echocardiographic screen-
ing, secondary prophylaxis, Sierra Leone
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Nine regurtations were found in 167 children, all of them mild or
trivial. The prevalence in the age group 12-14 years was 12.7%.
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Virtual treatment planning for fontan-palliated patients:
prediction of hepatic blood flow distribution
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Background and Aim: Formation of pulmonary arteriovenous mal-
tormations (PAVM) in Fontan-palliated patients is hypothesized to
be caused or at least affected by the distribution of hepatic blood
(HFD) towards the left and right pulmonary artery. In patients
with PAVM and uneven HFD, surgical or interventional treat-
ment facilitating an even HFD is a promising approach to achieve
remodeling of PAVM. However, while the pre-interventional
hemodynamics can be assessed via angiography or velocity
encoded MRI, prediction of the post-intervention hemodynamics
is difficult due to the complex and heterogeneous anatomy of
Fontan-palliated patients. Here, computer-based approaches
might allow outcome prediction of different treatment strategies
for a given patient.

Method: The patient-specific anatomy of the total cavopulmonary
connection (TCPC) of three Fontan-palliated patients with
PAVM was reconstructed using CT or a combination of CT
and MRI images. Due to severe cyanosis, these patients were con-
sidered for surgery or catheter-based intervention aiming at
hepatic blood flow re-routing. First, numerical simulations were
performed. Based on the patient-specific anatomy and the pre-
interventional hemodynamics, different treatment strategies were
identified during heart team meetings including pediatric cariolo-
gists and congenital heart surgeons. The patient-specific models
were altered virtually to mimic these treatment strategies.
Finally, for each virtual treatment the resulting HFD was calculated
via numerical simulations.
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Results: Reconstruction of the complex anatomy of the TCPC was
possible in all three patients despite presence of metallic stents. To
facilitate this, combined approaches using both CT as well as MRI
data were required in two patients. For each patient at least one
virtual treatment strategy that was considered viable and simulta-
neously resulted in a more even HFD was identified.
Conclusions: Virtual treatment planning is a promising approach for
patients with complex anatomies, such as the TCPC, which do not
allow intuitive assessment of the post-operative changes. Especially
as treatment strategies vary widely with respect to their respective
risk, an objective outcome assessment might help to identify the
ideal treatment strategy for a specific patient.

Keywords: Fontan, hepatic blood flow distribution, pulmo-
nary arteriovenous malformations, virtual treatment planning
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Does magnetic resonance feature tracking help to decide
operation timing in patients with severe aortic
regurgitation and combined stenosis?
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Martinoff?, Peter Ewert!, Christian Meiethofer!

Department of Congenital Heart Disease and Paediatric Cardiology,
German Heart Center, TUM, Munich, Germany; ZDepartmentr of
Radiology, German Heart Center, TUM, Munich, Germany

Background and Aim: Cardiovascular magnetic resonance feature
tracking (CMR-FT) is increasingly used in cardiology to detect
early morphological alterations of cardiac function. Patients with
bicuspid aortic valve (BAV) and high degree of aortic regurgitation
(AR), do not display marked left ventricular dilation or ventricular
disfunction if coexisting valvular stenosis is present. As a conse-
quence, the optimal timing for surgery remains unclear in asymp-
tomatic patients with severe AR combined with AS.
Method: We retrospectively analysed 26 asymptomatic patients
(median age 25 years; range 9-65 years) with BAV and severe
AR with more than 40% reguritation fraction. Left ventricular
(LV) longitudinal strain (LS) was evaluated in the four chamber
view, circumferential (CS) and radial (RS) strain in short axis slices.
The patients were divided into 3 groups depending on the severity
of AS associated; 8 patients had mild AS (velocity encoding
(VENC) < 300 cm/s), 7 patients had moderate AS (300 <
VENC < 400 cm/s) and 11 patients had severe AS (VENC >
400 cm/s). CMR-FT data of 22 healthy volunteers (median age
21.5 years; range 14-48 years) were used for comparison.
Results: RS and CS of the apical segments were pronounced lower
in patients with AR and a mild AS compared to controls only. The
median apical RS was 50%, range 32 to 57% vs. 61%, range 41% to
106%, p<0.0061; the median apical CS was -25%, range -19% to -
26% vs. -27%, range -22% to -32%; p = 0.0097. No other signifi-
cant differences of global and regional RS, CS and LS were
present, neither between each of the three groups of combined
valvular vitium and healthy controls, nor comparing the afore-
mentioned three patients groups to each other.
Conclusions: There was no difference in most of all parameters of
CMR-FT between patients and controls. Most of CMR-FT
parameters do not get worse if the aortic stenotic component
increase. Only the apical RS and the apical CS of patients with
severe AR and mild AS show reduced values compared to healthy
controls. This finding hardly supports the use of CMR-FT in
deciding optimal surgery timing in asymptomatic patients with
combined aortic regurgitation and stenosis.

Keywords: magnetic resonance feature tracking, bicuspid
aortic valve, aortic regurgitation, aortic stenosis
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Cardiac findings in newborn twins

Julie Molin!, Maria Munk Pa?rregaard’, Christian Alexander Pihl’,
Caroline Boye Thygesen', Adrian Pietersen’, Sofie Dannesbo, Jakob
Boesgaard Norsk!, Anna Axelsson Raja®, Ruth Ottilia B Vagg!, Anne
Sophie Sillesen!, Kasper Karmark Iversen!, Henning Bundgaard®, Alex
Horby Christensen’

"Department of Cardiology, Herlev-Gentofte Hospital, Copenhagen
University Hospital, Copenhagen, Denmark.; > The Capital Regions
Unit for Inherited Cardiac Diseases, Department of Cardiology, The
Heart Center, Rigshospitalet, Copenhagen University Hospital,
Copenhagen, Denmark.

Background and Aim: The prevalence of twin pregnancies has
increased in the last decades and is a well-established risk factor
for developing congenital heart disease. However, whether this
also applies to an unselected, general population-based cohort with
contemporary surveillance is unknown. The study aimed to evalu-
ate cardiac findings in newborn twins from the general population
and investigate if newborn twins may require systematic evaluation
of cardiac parameters.

Method: Prospective cohort study of newborns with echocardiog-
raphy and electrocardiography (ECG) performed during the first
month of life. Cardiac findings were compared between twins
and singletons matched 1:3 on sex, age, and weight.

Results: We included 412 newborn twins (16% monochorionic;
50% boys; median age at examination 13 days) and 1, 236 single-
tons. We found an increased prevalence of non-severe structural
heart disease in twins compared to singletons (6.6 vs. 4.0%,
p =0.04). The most common abnormality was ventricular septal
defects in both groups. Comparing cardiac parameters showed that
twins had a thinner left ventricular posterior wall in diastole
(LVPWd; median 1.82 vs. 1.87 mm, p = 0.02), a smaller diameter
of the leftatrium (median 10.6 vs. 11.1 mm, p = 0.04), higher heart
rate (median 148 vs. 144 bpm, p = 0.04), a more left-shifted QRS
axis (median 106 vs. 111°, p<0.001), and a lower maximum
R-wave amplitude in V1 (median 927 vs. 1, 015 pV, p=0.02)
compared to singletons. After multifactorial adjustment for
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potential confounders, the effect of twinning on echocardio-
graphic and ECG parameters persisted only for LVPWd (p<0.05).
Conclusions: Despite contemporary surveillance, we found an
increased prevalence of non-severe structural heart disease in a
population-based cohort of newborn twins. However, the effect
of twinning on cardiac parameters was modest and generally did
not persist after correction for likely confounding factors

Keywords: Multiple pregnancy, congenital heart disease,
echocardiography, ECG

56th Annual Meeting of the AEPC S107

Background and Aim: The electrocardiogram (ECG) is a valuable
tool for detecting left ventricular hypertrophy (LVH in adults.
Previous studies investigated whether ECG also is a useful tool
for detecting LVH in children have produced mixed results.
‘We therefore aimed at describing the evolution of the QRS com-
plex in the first month of life and investigate the association
between QRS complex features and echocardiographic measure-
ments of left ventricular mass in a large population-based study of
neonates

Echocardiographic and electrocardiographic findings in twins and singletons.

All twins (n=412) Singletons (n=1,236) | P-value® Twin A (n=175) Twin B (n=175) P-value’
FS, % 31(26-42) 31 (26-41) 0.80 31(25-41) 31(27-42) 0.95
LVEF, % 62 (53-76) 62 (54-75) 0.64 62 (52-75) 62 (55-76) 045
IVSd, mm 2.33 (1.54-3.16) 2.32(1.53-3.37) 0.34 2.33(1.54-3.17) 2.29 (1.51-3.06) 0.46
LVPWd, mm 1.82(1.12-2.90) 1.87(1.18-3.11) 0.02 1.81(1.12-2.88) 1.83(1.11-2.76) 0.84
LVIDd, mm 18.7 (14.9-22.1) 18.7 (15.6-22.6) 0.28 18.8 (14.7-22.1) 18.8 (14.8-22.0) 0.28
LVIDs, mm 12.8(10.1-15.4) 12.8(10.4-16.0) 0.40 13.0(10.2-16.0) 12.8(10.2-15.2) 0.35
PW-LVOT Vmax, m/s | 0.78 (0.51-1.11) 0.77 (0.49-1.10) 0.12 0.80 (0.51-1.11) 0.78 (0.52-1.12) 0.20
LA diameter, mm-* 10.6 (7.4-14.3) 11.1 (7.0-14.5) 0.04 11.0 (8.3-13.5) 10.4 (7.4-14.7) 0.27
Heart rate, bpm 148 (105-188) 144 (102-190) 0.04 148 (106-190) 149 (104-185) 0.97
PR interval, ms 94 (80-116) 94 (80-120) 0.14 94 (80-122) 94 (80-114) 038
QRS axis. degrees 106 (71-198) 111 (72-205) <0.001 105 (70-188) 106 (73-188) 0.73
QRS duration, ms 52 (42-66) 54 (42-66) 0.17 52 (43-65) 52 (44-66) 0.65
QT interval, ms 270 (229-331) 274 (224-330) 0.37 272 (219-322) 270 (230-338) 0.49
QTcBazett, ms 419 (379-468) 420 (373-474) 043 420 (379-480) 417 (379-464) 0.17
QTcFridericia, ms 363 (323-411) 363 (317-411) 0.94 365 (321-415) 364 (324-413) 0.23
R-V1, nV 927 (310-2.227) 1015 (281-2,350) 0.02 947 (300-2.076) 957 (298-2.320) 0.85
S-V1, nVv 581 (107-1.633) 639 (89-1.946) 0.21 556 (99-1.643) 659 (170-1,617) <0.05
R-V6, nVs 964 (237-1.955) 874 (244-2.070) 0.07 978 (338-1.908) 959 (219-1,935) 0.15
S-V6, nv 576 (131-1.488) 551(107-1.697) 091 612 (131-1.537) 566 (146-1.420) 0.68

Variables are displayed as medians (2-98%iles). Abbreviations: FS: fractional shortening; LVEF: left ventricular ejection fraction; LVIDA/LVIDs: left ventricular internal end-
diastole/end-systole diameter; IVSd: interventricular end-diastolic septal thickness; LVPWd: left ventricular end-diastolic posterior wall thickness: PW-LVOT Vmax: pulse-wave
left ventricular outflow tract maximum velocity; LA: left atrial diameter in systole: bpm: beats per minute; R-V1: Maximum R-wave amplitude in V1; S-V1: maximum S-wave
amplitude in V1; R-V6: maximum R-wave amplitude in V6; S-V6: maximum S-wave amplitude in V6. *Comparison between twins and singletons. TComparison between twin A
and B. Data available in 199 twins and 564 singletons. $Data from V6 available on 292 twins and 873 singletons. Significant values are marked with bold.
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The neonatal QRS complex and its association with left
ventricular mass
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Method: Prospective cohort study of neonates with electrocardio-
gram (ECG) and echocardiography performed during the first
month of life. Echocardiographically determined left ventricular
mass index (LVMI) was investigated and the correlation with
electrocardiographic markers of LVH (defined as LVMI >98%
percentile) was analyzed.

Results: We included 16, 450 neonates (52% boys; median post-
natal age 11 days) with a median weight of 3.6 kg at the time
of examination. For the entire cohort, the median QRS duration
was 56 ms and the median LVMI was 26.5 g/cm2, which both
increased during the first month of life (54 vs. 56 ms, and 24.7
vs. 28.6 g/cm2; both p<0.001). Receiver operator characteristics
and area under the curve (AUC) analyses for all the investigated
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ECG features (QRS duration, QRS areas in V1 and V6, the abso-
lute sum of QRS area in V1+V6, maximum amplitudes of
S-waves in V1 and R-waves in V6, the sum of maximum ampli-
tudes in S-V1+R-V6, and the Sokolow-Lyon voltage product
QRSduration*(S-V1+R-V6)) showed poor results for identifica-
tion of increased LVMI. The AUC values were between
0.494-0.607 with the highest value for QRS duration. We found
low sensitivity (ranging from 0 to 9%), but high specificity (ranging
from 97.2 to 98.1 %) to detect LVH in neonates for all the inves-
tigated ECG features.
Conclusions: We present reference values for QRS complex fea-
tures and their association with LVMI in neonates from a large,
unselected, population-based cohort. The QRS complex gradu-
ally evolved during the first month of life but had a low correlation
with LVMI. Our results indicate a poor diagnostic value of using
ECG features as a diagnostic tool to determine LVMI in neonates.
Keywords: QRS complex, electrocardiography, left ventricu-
lar mass, neonates, reference values

_ Sensitivity

1 - Specificity

Receiver operator characteristics curve for each ECG feature (>98
percentile) to detect left ventricular hypertrophy (left ventricular
mass index >98 percentile). Abbreviations: S-V1: maximum S-
wave amplitude in V1; R-V6: maximum R-wave amplitude in
V6. Sokolow-Lyon voltage product: QRSduratione(S-V1+R-
Vo).
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MRI quantification of collateral burden under general
anaesthetic and physiological sleep conditions in the single
ventricle circulation post norwood

Malenka Mona Bissell!, Peter Lillitos', Hannah szayiotouI, Rawan
Abuzinadah?, Vitor Ramos1,]utta Scheﬁ%zikzj, Jamie Bentham', Helen
Michael®

"Department of Congenital Cardiology, Leeds Teaching Hospitals NHS
Trust, Leeds, United Kingdom; ?Leeds Institute of Cardiovascular and
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Department of Anaesthesia, Leeds Teaching Hospitals NHS Trust,
Leeds, United Kingdom

Background and Aim: In hypoplastic left heart syndrome(HLHS)
cardiovascular magnetic resonance imaging(CMR) is often used
to quantify collateral burden. General anaesthetic(GA) is known
to alter physiology.

AIM:
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Pilot study to assess the impact of GA conditions on collateral
assessment in HLHS post Norwood stagel.
Method: 30 HLHS infants post Norwood 1 surgery were included
in the study —25 under GA and 5 underwent non-sedated feed and
wrap(F&W) CMR in a dedicated neonatal incubator under natural
sleep conditions. All patients had flow assessments in: native&neo-
aortic valve, descending aorta(DAo), superior vena cava(SVC),
Sano or BT-shunt and branch pulmonary arteries(BPA).
16 patients also underwent pulmonary vein(PV) assessment.
Collateral flow was calculated as: effective aortic flow—(SVC
+DAo) and if available as: PV flow—BPA flow.
In addition, cardiac catheterisation data was available in all babies
to invasively categorise the degree of collateral burden as: none
(green), mild (amber), excessive (red).
Results: 9/25 in the GA group had undergone BT shunt, all
remaining infants had a Sano shunt. The F&W group were youn-
ger (mean age 2.9+-0.2months vs GA 3.7+-0.9months; p<0.01).
Weight was similar between groups (mean F&W 4.7+-0.9kg vs
GA 5.1+-0.7kg; p = 0.44).
11 GA patients had at least some collateralisation at catheterisation.
In 6/11(55%) of these GA MRI had suggested no significant
collateral flow. Only 3/11 (27%) had agreement between assess—
ment of collateral burden by catheter(1 some degree and 2 exces-
sive) versus CMR- in others, GA-CMR underestimated
collateralisation.
All 3/3(100%) F&W babies had some degree of collateralisation on
MRI- and a corresponding degree of collateral burden assessed by
catheter(Fisher’s exact test p =0.05).
Only 1 patient(GA group) had a visible collateral on contrast
angiogram.
Conclusions: Compared to catheterisation, CMR assessment of col-
laterals under GA conditions underestimated the degree of collat-
eralisation in the majority of cases(70%). Whilst catheter assessment
is also undertaken under GA, GA CMR also involves paralysis and
breath-holding which may contribute to more artificial condi-
tions. This pilot study suggests that CMR under more physiologi-
cal conditions(natural sleep) may be beneficial in collateral
assessment in the HLHS group pre Glenn surgery. Additional
CMR angiography with contrast has a low yield for collateral
assessment, possibly due to the low resolution in this age group.
Keywords: HLHS, Norwood, flow, collateral, CMR, MRI
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Percentage of collateral burden quantified by general anaesthetic
CMR and feed and wrap CMR. Collateral burden by cardiac
catheterisation categorised as: none (green), mild (amber), exces-
sive (red)
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syndrome

Rawan Abuzinadah!, Hannah Panayiotou?, David Shelley’, David
Broadbent?, Ning _]in5, Helen Michael?, Julio Sotelo®, Malenka Mona
Bissell!

Leeds Institute of Cardiovascular and Metabolic Medicine, University of
Leeds, United Kingdom; ?Department of Paediatric Cardiology, Leeds
Teaching Hospitals Trust, Leeds, United Kingdom; Department of
Cardiology, Leeds Teaching Hospitals Trust, Leeds, United Kingdom;
*Department of Medical Physics, Leeds Teaching Hospitals Trust, Leeds,
United Kingdom; 3 Siemens Medical Solutions USA, Inc., Chicago,
United States of America; °School of Biomedical Engineering, Universidad
de Valparaiso, Valparaiso, Chile. Millennium Institute for Intelligent
Healthcare Engineering, iHEALTH, Santiago, Chile

Background and Aim: Hypoplastic left heart syndrome (HLHS) is
considered one of the most complex congenital cardiac conditions
that requires staged surgical palliation. During the first stage surgery
(Norwood) the ascending aorta and the arch are reconstructed to
create a neo-aorta that is capable of providing blood to the body.
AIMS: To assess how flow haemodynamics differ in reconstructed
aortas in HLHS post Norwood 1 versus healthy babies

Method: 14 babies were prospectively recruited into the study (5
Neonates with HLHS who had undergone stage 1 Norwood
operation with a sano shunt and 9 healthy control babies[HV]).
All babies underwent neonatal feed and wrap cardiac magnetic res-
onance imaging (CMR), non-sedated, non-contrast, and free
breathing in a dedicated CMR compatible incubator. A prototype
compressed sensing accelerated 4D Flow CMR sequence was used
for aortic assessment. A research software was used for analysis. The
aorta was divided into 3 aortic sections (ascending aorta; transverse
arch; native descending aorta) and the following data was
extracted: the maximum velocity, and the mean values of: wall
shear stress, viscous dissipation, energy loss, kinetic energy, curva-
ture, diameter, area and helicity density. To compare each param-
eter in each aortic section between both groups, a Mann-Whitney
U test was used. P<0.05 was considered as significant.

Results: The HLHS cohort was older than the HV (HLHS median
60days, range: 60-90days vs HV 3days, range: 1-9days; p = 0.001).
Maximum velocity in the ascending aorta was higher in HLHS
than HV (HLHS median = 0.89 [0.29] m/s vs HV median = 0.72
[0.20] m/s; p=10.019). In the descending aorta energy loss was
higher in HLHS (HLHS median = 0.08 [0.06] uW vs HV median
=0.05[0.06] uW); p = 0.042). The relative Helicity Density in the
transverse arch was lower in HLHS (HLHS median =-0.05[0.11]
vs HV median =0.02[0.26]; p =0.029). The curvature of the
transverse arch was also significantly lower in HLHS (median
=54.49[19.46] 1/m vs 79.80 [28.11] 1/m; p = 0.004).
Conclusions: The neo-aorta after reconstruction during the
Norwood operation has an abnormal geometry (decreased curva-
ture) and altered flow (relative helicity density) in the transverse
arch, with increased energy loss in the native descending aorta.
These imaging markers might become useful in further research
of predicting re-coarctation in HLHS.

Keywords: HLHS, 4D flow MRI, CMR, Norwood, Aorta
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A) Analysis sections of the aorta: Ascending aorta (Section 1);
Transverse arch (Section 2); Descending aorta (Section 3) B)
Energy loss in a HLHS baby - yellow areas of high energy loss;
¢) Energy loss in a healthy volunteer baby
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Speckle tracking echocardiography in patients with
multisystem inflammatory syndrome in children (MIS-C):
A retrospective cohort study
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Kuipers®
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Background and Aim: Multisystem Inflammatory Syndrome in
Children (MIS-C) is a SARS-CoV-2 related hyperinflammatory
syndrome with a high risk of cardiovascular complications, includ-
ing cardiac dysfunction in about half of the cases. We aimed to
investigate the short- and long-term cardiac outcomes in MIS-
C in combination with laboratory outcomes to guide future studies
and clinical recommendations.

Method: We conducted a cohort study including children diag-
nosed with MIS-C admitted in the Amsterdam UMC. Data con-
cerning clinical characteristics, conventional echocardiography
(i.e., left ventricle ¢jection fraction [LVEF], shortening fraction
[SF]) and speckle tracking were collected during the acute (nadir
value during admission), early convalescent (x6 weeks) and late
convalescence (6 months). A paired analysis was performed to
assess over-time patterns (Friedman test). Spearman correlations
and a multivariate logistic regression analysis were performed to
identify predictors for late speckle tracking impairment.

Results: We included 48 MIS-C patients (median age 11.9 [IQR
6.9-14.5] years old, 58.3% male). 83.0% Of patients presented with
cardiac dysfunction in the acute phase based on conventional
echocardiographic parameters (LVEF <50% and/or FS <28%).
8.5% patients had a preserved LVEF and FS, while the GLS was
clevated (>[-17]%). In the longitudinal analysis (Figure 1),
LVEF and FS reached a plateau level within the first six weeks
of follow-up, while the GLS continued to significantly decrease
from the acute (median -13.1% [IQR [-15.9]-[-8.7]%]) to early
convalescent phase (median -16.4% [IQR [-18.4]-[-14.8]%],
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P = 0.02 [vs. acute]) into the late convalescent phase (median -
18.2% [IQR [-20.6]-[-15.9]%], P = 0.005 [vs. acute]). In a multi-
variate analysis, soluble troponin (>62.0 ng/L) was associated with
GLS dystunction (>[-17]%) in the late convalescence (OR = 8.2
[95% CI 1.1-60.4]). Acute troponin levels significantly correlated
with the GLS during late convalescence (r = 0.5, P = 0.002).
Conclusions: Speckle tracking echocardiography more sensitively
detects (persisting) subclinical myocardial impairment than con-
ventional echocardiography. GLS in combination with other
markers, such as troponin, may be useful in predicting delayed car-
diac recovery.

Keywords: MIS-C, speckle tracking, myocardial strain
imaging
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Figure 1. Over-time patters of LVEF, FS and GLS
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Speckle tracking echocardiography in patients with
multisystem inflammatory syndrome in children (MIS-C):
A systematic review
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Meibergdreef 9, Amsterdam, Netherlands; >Amsterdam UMC,
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Infectious Disease, Meibergdreef 9, Amsterdam, Netherlands

Background and Aim: Multisystem Inflammatory Syndrome in
Children (MIS-C) is a SARS-CoV-2 related hyperinflammatory
syndrome with a high risk of cardiovascular complications, includ-
ing cardiac dysfunction in about half of the cases. A vast number of
studies have been published in a short time-frame investigating the
value of speckle tracking to follow up subclinical cardiac damage,
in particular when conventional parameters (left ventricle ejection
fraction [LVEF], fractional shortening [FS]) remain normal.
Therefore, we did a systematic review to identify all studies and
performed a meta-analysis to evaluate the value of speckle tracking
as a marker for subclinical cardiac damage.

Method: We performed a systematic search in Pubmed/Medline to
identify all available data on speckle tracking in MIS-C up until
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November 9th 2022. We excluded case reports and case series
(n < 10) with a description of non-consecutive participants.
Data on study design (e.g., definitions for decreased LVEF, FS
and speckle tracking parameters), the study population and results
at various time points during follow-up were extracted.
Results: We identified fifteen eligible studies. Definitions for a
decreased speckle tracking values varied widely and patient pop-
ulations were limited. Although findings were heterogeneous, a
majority of the studies reported a delayed recovery of speckle
tracking parameters when compared to conventional parameters
(ie., LVEF, FS).
Conclusions: Speckle tracking echocardiography may be useful in
detecting  (persisting) subclinical myocardial impairment.
However, data is still limited and larger studies with a more in-
depth approach - including the combined use of soluble blood
markers, multiple imaging modalities and stress tests - are required
to draw clear conclusions on clinical relevance and follow-up
recommendations.

Keywords: MIS-C, speckle tracking, myocardial strain
imaging
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Fragmented QRS efficiency to predict right cardiac
function in patients with repaired tetralogy of fallot:
comparison with cardiac magnetic resonance

Bita Zargaran, Hassan Mottaghi Moghaddam, Mohammadreza Naghibi
Pediatric Department, Faculty of Medicine, Mashhad University of
Medical Science, Mashhad, Iran

Background and Aim: The incidence of Tetralogy of Fallot (TOF) as
the most common cyanotic congenital heart disease (CHD) 1s 7-
10%. During this time, according to the patient situation pulmo-
nary valve replacement (PVR) should be considered. cardiac mag-
netic resonance (CMR) is the gold standard but expensive
modality..the electrocardiogram (ECG) is accessible in every
clinic. The parameters of ECG can reveal the patient’s prognosis.
We aim to assess the correlation between electrocardiogram find-
ings with cardiac parameters in CMR' of the patients with
repaired TOF.
Method: In this cross-sectional study, we collected the medical
report of the patients who underwent TOF repair. According
to echocardiography findings, CMR to decide PVR was done.
The ECG was magnified by Photoshop and interpretation was
done. The parameters in the CMR report and ECG were analysed
by SPSS.we considered P < 0.05 as the statistically significant
Results: Of 20 patients (age 14.2629.17) in this study, 75% under-
went PVR. Patients with f{QRS had significantly higher right ven-
tricle diastolic (RVED) and systolic (RVES) volumes. We found
no significant correlation between ventricles function with QT
duration and QT correction (QTc). Also, low right ventricle ejec-
tion fraction (RVEF) significantly correlated with fragmented
QRS (fQRS).
Conclusions: Increased RVED and RVES volume were shown in
patients with fQRS. Early detection of lower RVEF could be
based on the existence of fQRS. According to the parameters
of ECG, we could assess the RV function to prove the decision
of the PVR.

Keywords: Fragmented QRS, Cardiac magnetic resonance,
tetralogy of fallot
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BMI affects ventricular function recovery in children after
PIMS-TS

Halszka Kamifiska', Anna Roznowska Wéjtowicz", Andrzej Cacko?,
Bozena Werner!
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University of Warsaw, Poland; 2Department of Medical Informatics and
Telemedicine, Medical University of Warsaw, Poland

Background —and  Aim: Pediatric Inflammatory Multisystem
Syndrome Temporally Associated with SARS-CoV-2 (PIMS-
TS) affects cardiac function with usually fast improvement, but
potential long-term effects are still unknown. Our aim was to assess
body mass index’s (BMI) impact on the pace of cardiac muscle
recovery.
Method: Prospective study enclosed 172 children aged 1-17 years
(mean 8.2 years) diagnosed with PIMS-TS between June 2020 and
February 2022 and controlled 6 weeks and 6 months after the dis-
ease. In all patients at control points three-dimensional echocardi-
ography (3D-ECHO) and global longitudinal strain (GLS) were
used to assess left and right ventricular function. The results were
compared between the subgroups of patients with BMI > 75 per-
centile and thinner children.
Results: In all patients the means of left and right ventricular ejec-
tion fraction (LVEF and RVEF) in 3D-ECHO and average GLS
were within normal limits at the time of all check-up points. In all
children the function of left ventricle improved further between 6
weeks and 6 months according to both GLS and LVEF (p<0.05)
while right ventricular function remained unchanged. In patients
with BMI > 75 percentile the mean of left ventricular GLS after 6
weeks was -20.22+3.07% and after 6 months -22.01+2.26%; both
significantly lower than in thinner children (respectively: -22.23
+3.54%, p=0.008 and -24.014+3.59%, p =0.034). Right ven-
tricular GLS was lower in children with higher BMI after 6 months
(-23.12+3.01% vs -25.83+3.88%, p = 0.028), no difference was
noted after 6 weeks. The comparison of 3D-ECHO LVEF and
RVEF between children with higher and lower BMI showed
no significant difference after 6 weeks (LVEF 61.19+4.29% vs
60.67+2.63%, p=0.496 and RVEF 63.55+3.61% vs 64.83
+3.03%, p=0.119) and 6 months (LVEF 62.92+2.95% wvs
63.87+3.58%, p=0.297 and RVEF 64.11+3.39% vs 64.87
+2.59%, p =0.231).
Conclusions: Patients with BMI > 75 percentile have lower left
ventricular GLS than thinner children during follow-up after
PIMS-TS and lower right ventricular GLS 6 months after the
disease.
Lower left ventricular GLS in children with BMI > 75 percentile
may indicate poorer left ventricular performance in children with
higher BMI.
GLS is applicable and sensitive test for functional assessment of car-
diac muscle recovery after PIMS-TS.

Keywords: PIMS-TS, BMI, global longitudinal strain, follow-
up, cardiac function recovery
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The prognostic role of systolic longitudinal strain in
congenital heart disease with systemic right ventricle: A
systematic review and meta-analysis
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Background and Aim: Congenital heart disease (CHD) with sys-
temic right ventricle (RV) are associated with high mortality
and morbidity. There is need for better tools for risk stratification
in this population, such as evaluating the RV using speckle
tracking echocardiography (STE). This study aims to evaluate
the current literature on the prognostic role of STE derived RV
longitudinal strain (RV-SI) in CHD with systemic RV.
Method: EMBASE, Medline, Web of Science, Scopus and
CENTRAL databases were searched from inception to
February 2022, for terms related to CHD, STE and prognosis.
Patients with transposition of the great arteries treated by atrial
switch techniques (asTGA), congenitally corrected TGA
(ccTGA) and hypoplastic left heart syndrome (HLHS) were
selected. Outcomes of interest were classified as major adverse car-
diac events (MACE) and included death, heart failure, heart trans-
plant and/or ventricular arrthythmia. For asTGA and ¢cTGA a
meta-analysis was possible, while for HLHS a synthesis approach
was used.
Results: : A total of n= 1254 abstracts were screened, n=114
full-text papers assessed for eligibility and n=11 cohorts met
the inclusion and exclusion criteria: n=4 on asTGA (n =255
patients), n=4 on ccTGA (n=2317 patients), n=4 on pre-
Norwood/Stage 1 HLSH (n = 113 patients), n = 4 on interstage
HLHS (n = 155 patients) and n =3 post-Glenn/Stage 2 HLHS
(n =69 patients).
In pooled analysis of asTGA and ccTGA, RV-SI was found to be
predictive of MACE both in univariable analyses (HR = 1.12/%,
[1.03; 1.22]) and multivariable analyses (HR =1.17/%, [1.05;
1.31]). This association was positive in single disease cohorts
(asTGA or ccTGA) and mixed cohorts alike. In HLHS, RV-S1
was not found to be predictive of MACE when measured before
Norwood/Stage 1 (3/4 found no associations). Interstage RV-SI
was associated with MACE in 4/4 cohorts, after Norwood/
Stage and before Glenn/Stage 2. All 3 studies reporting RV-S1
after Glenn/Stage 2 reported associations with MACE. (Table)
Conclusions: RV-SI should be used in risk stratification for patients
with TGA and systemic RV (asTGA and ccTGA), being predictive
of MACE. In HLHS, there is limited prognostic value of RV-SI
measured before Norwood/Stage 1, but there is evidence to sup-
port its role in risk stratification during the interstage period, and
after the Glenn/Stage 2 procedure.

Keywords: speckle tracking echocardiography, congenital
heart disease, systemic right ventricle, systematic review, transpo-
sition of the great arteries, hypoplastic left heart syndrome
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Before Glenn/Stage 2
AUC: RV-S;: 0.71
Before Norwood/Stage 1
RV-Si: HR=1.07/%, p=0.44
Death, cardiac transplant,  Before or after Glenn/Stage 2
or heart failure 9/15 death/transplant had RV-S>-8%
Before Norwood/Stage 1
RV-Si: HR=1.33/%, p=0.17
Death, cardiac transplant  Afier Norwood/Stage 1
or more than moderate RV-S;: HR=1.36/%, p=0.02
RV systolic disfunction Before Glenn/Stage 2
RV-S;: HR=1.4/%, p<0.01
After Glenn/Stage 2
RV-S;: HR=1.09/%, p=0.032
Before Norwood/Stage 1
RV-S;: -15.8% vs -16.5%, p=0.7*
After Norwood/Stage 1
RV-S;: -16.3% vs -11.7%, p=0.02*
Death or cardiac transplant Ry, multivariable coefficient 0.09/%,
p=0.003
Before Glenn/Stage 2
RV-S;: -16.6% vs -13.2%, p=0.03*
After Glenn/Stage 2
RV-S;: -15.5% vs -8%, p=0.0003*
. Before Norwood/Stage 1
Death or cardiac transplant 1) 5 qeaths had basal septal RV-Si>-4.6%

Death or cardiac transplant

Death or cardiac transplant

* Survivors vs events; RV-S;: right ventricle (RV) longitudinal strain; AUC: area under the
receiver operating characteristic curve; HR, hazard ratio; HLHS, hypoplastic left heart
syndrome.
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Hemodynamic analysis of pulmonary artery for congenital
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Background and Aim: 4D-flow MRI has been attracting attention as
a tool that can visually and quantitatively evaluate and analyze
blood flow dynamics. We focused on energy loss and helicity
and evaluated hemodynamics in the pulmonary artery of congeni-
tal right-side heart disease in adulthood using 4D-flow MRI.
Method: In 20 adults who underwent cardiovascular MRI at
Sakakibara heart institute, we measured energy loss (EL) and hel-
icity of the main pulmonary artery (MPA). The maximum value
(peak EL) in one heartbeat and the total value were obtained for
EL. Helicity was defined as a vector quantity, with clockwise rota-
tion being positive and counterclockwise rotation being negative,
and the total value was calculated.

Results: The mean age was 27.9 years. The cases included 15 cases
of postoperative tetralogy of Fallot (TOF) and 5 cases of congenital
heart diseases with pulmonary arterial hypertension (CHD-PAH).
The diagnosis of the CHD-PAH group was as follows: 2 postop-
erative TOF, 1 postoperative double outlet right ventricle, 1 post-
operative atrial septal defect (ASD), and 1 unrepaired ASD. Peak
EL, time to peak EL, and total helicity were higher in the CHD-
PAH group than TOF group. Peak EL values were significantly
higher during systole but were observed during diastole in 8
patients (40%). The combined mean value of helicity was positive,
with clockwise predominance in 12 cases (60%). A strong corre-
lation was found between peak EL and clockwise helicity (r
=0.68) and counterclockwise helicity (r=-0.73). In addition, a
correlation was observed between diastolic EL/BSA and diastolic
clockwise helicity (r=0.51) and diastolic counterclockwise
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helicity (r=-0.52). A correlation was also observed with the pul-
monary regurgitant fraction (r = 0.49).
Conclusions: In this study, helicity in the MPA was dominant clock-
wise in congenital right-side heart disease in adulthood. It was sug-
gested that EL was involved in helicity throughout the entire
cardiac cycle and that peak EL had a particularly large eftect.
Keywords: 4D-Flow MRI, adult congenital right-side heart
disease, pulmonary artery, energy loss, helicity

Imaging acquisition:

Energy
Loss

3D Viewer

2D SSFP

Helicity

While looking at both the 2D SSFP and phase images, which are
cine images, we traced from the pulmonary valve to before the
right and left pulmonary artery branches, and calculated energy loss
and helicity.
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Non-invasive myocardial work indices in patients with
fontan circulation
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Background and Aim: There have been no quantitative analyses of
the effects of Fontan circulation on myocardial work. Recently, a
novel non-invasive method for calculating MW has been intro-
duced on the basis of speckle tracking analysis with the estimation
of LV pressure from brachial artery cuff pressure. The aim of this
study was to evaluate the diagnostic performance of the non-inva-
sive myocardial work indices in predicting subclinical myocardial
work impairment in Fontan patients.

Method: A total of 69 patients were included and compared with
healthy age- and sex- matched controls (CTRL). Ventricular systolic
function and global longitudinal strain (GLS) were assessed.
Cardiopulmonary exercise test was performed. Global myocardial
work index (MWTI) was calculated as the area of the LV pressure strain
loops. From MWI, global Constructive Work (MCW), Wasted
Work (MWW) and Work Efficiency (MWE) were estimated.
Results: The two groups were comparable for blood pressure, weight
end height. Mean age of Fontan patients was 21.0+9.2 years. MWI
(1162 £ 364 mmHg% vs 1777 £ 240 mmHg%, p < 0.001), MCW
(1554 = 450 mmHg% vs 2102 + 221 mmHg%, p = 0.001) and
MWE (90 + 6% vs 96 £ 2% p = 0.001) were significantly reduced
in Fontan patients compared with healthy CTRL. Moreover, GLS (-
13,9+ 3,1 % vs =21, 2 £ 1.5%, p < 0.001) and the ejection fraction
(EF) (58,9 £4.5%vs63.3 +3.9%, p < 0.002) were significantly lower
in Fontan patients. Fontan patients with normal EF showed, how-
ever, significantly reduced values of MWI compared with CTRL
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(p<0.05). Fontan patients with functional right ventricle showed sig-
nificantly reduced MWE compared with patients with functional left
ventricle (p = 0.030).
In univariate analysis, peak VO2 wasssignificantly associated with age,
SatO2, MWI. In multivariate regression, lower peak VO2 was asso-
ciated with older age (p = 0.003) and lower MWI (p = 0.026).
Conclusions: Fontan physiology is associated with disadvantageous
ventricular work. In Fontan patients estimation of MWI may be a
more sensitive indicator of myocardial work impairment com-
pared with EF, and is able to predict exercise capacity.
Keywords: Fontan, echocardiography, myocardial work
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Fontan patients with functional right ventricle showed signifi-
cantly reduced MWE compared with patients with functional left
ventricle (p=0.030)
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How not to misdiagnose anomalous origin of the right
coronary artery from the pulmonary artery in the pediatric
population

Hiyam Mahmoud', Eliza Cinteza®, Cristiana Voicu®, Cristina Filip',
Georgiana Nicolae!, Gabriela Duica®, Amelia Aria’, Iulian Rotaru,
Irina Margarint!, Tammam Youssef!, Alin Nicolescu'

I"Marie Curie" Emergency Children’s Hospital, Bucharest, Romania;
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Background and Aim: Coronary artery disease in the pediatric pop-
ulation gathers different aspects than in adults. The most frequent
pathologies include anomalies of origination, course, or intrinsic
anatomy of the coronaries. Anomalous origin of the right coronary
artery from the pulmonary artery, ARCAPA, is an extremely rare
congenital heart disease (CHD). First described in 1885, this
anomaly encountered only 200 cases until nowadays. We report
two cases of ARCAPA diagnosed over the last year at the
“Marie Curie” Emergency Children’s Hospital in Bucharest,
Romania, the latter being diagnosed at distance from open-heart
surgery for another CHD.

Method: Screening echocardiography for a 2-month-old girl raised
the suspicion of coronary artery fistula and, in evolution, she pre-
sented progressive dilation of the left coronary artery. Therefore, she
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was admitted for complete evaluation at the age of 3 years old.
Coronarography visualized extensive collateral circulation, increased
diameter of the left main coronary artery, and retrograde filling of the
right coronary towards the pulmonary artery trunk, confirming the
diagnosis of AR CAPA. The patient went through surgical correction
with reimplantation of the right coronary to the ascending aorta.
Our second case is of a 2-year-10-month-old male child diagnosed
with aortopulmonary window surgically corrected at birth. Routine
echocardiographic reevaluation raised the suspicion of a coronary
artery anomaly and coronary angiography set the diagnosis of
ARCAPA. Surgical correction was performed. Both patients had
a full postoperative recovery and good evolution at 6 months fol-
low-up.
Results: Although asymptomatic, this pathology can lead to cardiac
syncope, congestive heart failure, and sudden cardiac death caused
by “steal syndrome” and exercise-induced myocardial ischemia.
The diagnostic algorithm is based on paraclinical investigations.
The electrocardiogram can be normal or may show indirect signs
of ischemia. Routine echocardiography can raise the suspicion of
coronary artery anomaly, but invasive coronarography, angioCT,
and angioMRI are mandatory to confirm the diagnosis.
Conclusions: Diagnostic tools in ARCAPA are centered on imagistic
investigations. Because echocardiography can reveal indirect signs of
anomalous origin of the right coronary artery, the diagnosis of
AR CAPA should be considered until invasive imagistic investiga-
tions prove otherwise. Early surgical corrective intervention is rec-
ommended to prevent cardiac complications, even if the patient is
asymptomatic.

Keywords: coronary artery disease, ARCAPA, congenital
heart disease, reimplantation, ischemia, coronary angiography
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Background and Aim: Multisystem Inflammatory Syndrome in
Children (MIS-C) is a known severe acute condition affecting chil-
dren previously exposed to SARS-CoV-2. Cardiovascular involve-
ment in MIS-C is frequent. The aim of our study was to describe the
early cardiac manifestations in patients with MIS-C, before and after
the spread of the Omicron variant during the last months of 2021 in
Veneto region in Italy.

Method: This is a retrospective observational two centers study. 41
patients with confirmed MIS-C diagnosis were enrolled. Children
were divided into two temporal groups: 32 subject in the “pre-
omicron era” (Apr 2020— Oct 2021) or group A and 9 in the
“Omicron era” (Jan 2022— Aug 2022) or group B. Clinical, labo-
ratory and microbiological data were measured. All children
underwent standard transthoracic echocardiography with
speckle-tracking analysis of left ventricle global longitudinal strain
(LVGLS). 23 (72%) patients of the group A and 6 (67%) of the
group B underwent CMR during the acute/subacute phase.
Results: Age of presentation was comparable between groups.
There were no signifiacnt differences in clinical presentation.
Cardiovascular symptoms were similar between the groups. The
need for inotropic support was significantly higher for the group
B (X2 4.56, p=0.03). Overall early survival was 100%. All patients
showed an hyperinflammatory state, however PCR and D-Dimer
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were significantly higher in the Omicron patients as well as NT-
proBNP. No differences in LVEF and LVGLS were detected
between the two groups (LVEF 58+10.6% 10.6 vs. 54+8.3%, p
=0.22;LVGLS-17+4.3%vs-18.4£3.2,p 0.52). Coronary dilatation
was infrequent and similar between groups. LGE evidence on CMR
with non-ischemic pattern was comparable between the two groups
(35.2% and 50%, X2 0.46, p =0.49). During the “Omicron era”
patients with MIS-C showed higher rate of pericaldial eftusion
regardless of the diagnostic imaging technique, echocardiography
or CMR scan.
Conclusions: MIS-C can occur in a small but not negligible propor-
tion of children previously affected by Sars-Cov-2 infection.
Despite mild differences in clinical, laboratory and instrumental
findings, the extent of subclinical cardiac damage in MIS-C did
not differ before and after Omicron variant spread, highlighting
the etiologic pivotal role of immuno-mediate response over the
infection by different SARS-CoV-2 virus variants.

Keywords: Multisystem Inflammatory Syndrome in Children,
COVID19, speckle-tracking, echocardiography, cardiac MRI,
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Contrast-free 3D MRA for efficient sequential segmental
analysis in patients with congenital heart disease- single
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Background and Aim: 3D-MRA sequences are utilised for the mor-
phological evaluation of patients with Congenital Heart Disease
(CHD)1, 2. Limitations of the current approaches include long scan
times due to diaphragmatic navigators, artefacts in areas of turbulent
orslow flow (Fontan pathway) and off-resonance artefacts, primarily
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CE T2prep-bSSFP
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51-year-old woman with  63-year-old woman with
septal defect. The pulmonary venous retum

patent arterial duct and  Sinus venosus defect
is equally well or better demarcated in the significant branch pulmonary treated with catheter
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comparison to the CE T2-prep bSSFP flow in the branch stent in the superior vena
sequence, without necessitating the pulmonary arteries induces cava. The pulmonary
administration of contrast. The systemic significant signal voids inthe ~ venous return is well
venous retum (right and left innominate CE T2prep-bSSFP dataset, delineated in both CE
veins, red arrows) are depicted in longer which are suppressed in the T2prep-bSSP  and  the
course with the MTC-BOOST sequence. MTC-BOOST dataset. research dataset, albeit
Increased body mass index BMI:29 does without contrast
not impact image quality. administration in the MTC-
O0ST.
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22.yearold woman with 18-yearold  man  with
double inlet left ventricle and hypoplastic ~left  heart

in the pulmonary veins2, 3, 4. Gadolinium based contrast agents are
often employed to enhance the anatomical visualisation, albeit with
potential side effects, increased preparation time and costs5. We have
proposed a sequence that exploits a Magnetisation Transfer prepara-
tion pulse (MTC-BOOST)6, that can mitigate the aforementioned
shortcomings. The aim of this study is to validate the MTC-BOOST
against the clinical contrast-enhanced (CE) sequence.
Method: An MTC-BOOST research sequence was evaluated in 15
patients (40 £14 years old, 10 Female) with CHD on a 1.5T system
(Aera, Siemens). 2D image-based navigation7 was utilised to enable
respiratory and cardiac motion correction. The clinical sequence was
the contrast-enhanced 3D T2-prep bSSFP (Gadobutrol 0.15mmol/
kg) with same mage resolution (1.5mm3) and similar acquisition
window parameters. Acquisition time for the clinical and the
MTC-BOOST dataset was recorded. Two experts blinded to the
technique used, recorded their diagnostic confidence to make full
sequential segmental analysis (> 3: full diagnostic confidence) and
assessed image quality scores for 14 intrapericardiac structures using
5-point Likert scale (3> diagnostic).
Results: Good quality depiction of all intrapericardiac structures was
achieved with MTC-BOOST in short scan time, 10 2 min vs 14
+7min (clinical), p<0.0001. Diagnostic confidence was similar to
CE clinical sequence [4(4, 4) vs 4(4, 4) p>0.99 |. Image quality scores
for the assessed vascular structures were consistently high in the
MTC-BOOST bright-blood dataset with marked superiority of
the MTC-BOOST sequence in the delineation of pulmonary and
systemic veins and main pulmonary artery (p<0.01). MTC-
BOOST resulted in improved luminal signal and was robust towards
rapid, turbulent flow and off-resonance effects (Fig. 1).
Conclusions: The MTC-BOOST sequence offers superior quality
imaging to the conventional CE T2-prep bSSFP sequence and is
equivalent to the diagnostic performance of the CE T2-prep
bSSFP in shorter acquisition time. It has potential to enhance the
time- and cost-effectiveness of bright-blood 3D-WH imaging in
patients with CHD.

Keywords: contrast-free MR A, sequential segmental analysis
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Figure 1: Comparison of bright blood MTC-BOOST images against the clinical contrast-enhanced T2prepared balanced steady state free
precession (CE T2-prep bSSFP) sequence. Off-resonance artefacts (a,d,e), flow related artefacts in areas of turbulent flow (b) and slow flow (e)
along with respiratory motion artefacts (g) are attenuated with the proposed MTC-BOOST sequence. Abbreviations: CE: contrast-
enhanced, IVC: inferior vena cava, MTC-BOOST: magnetisation transfer contrast bright- and black-blood phase sensitive, T2prep-

bSSFP: T2prepare-balanced steady state free precession
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Left atrial function and strain in pediatric hypertrophic
cardiomyopathy with preserved ejection fraction
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Background and Aim: Left atrial dysfunction and strain are consid-
ered early markers of diastolic dysfunction in adults with hypertro-
phic cardiomyopathy. Assessment of left atrial function and strain
in children is not well studied yet. The aim of the present study was
to assess left atrial mechanics in pediatric patients with hypertrophic
cardiomyopathy with preserved ejection fraction compared with
healthy controls.
Method: Left atrial two-dimensional volumetric and speckle-
tracking parameters were analyzed in fifteen children with hyper-
trophic cardiomyopathy with preserved ejection fraction and fif-
teen age and sex matched controls. Maximum and minimum
indexed left atrial volume and left atrial strain parametrs (left atrial
reservoir strain, conduit strain and contractile strain) were mea-
sured offline, using special software. Also, conventional echocar-
diographic and tissue Doppler indices were performed. Brain
natriuretic peptide level was determined in all studied children.
Results: Maximum and minimum indexed left atrial volumes were
significantly higher in children with hypertrophic cardiomyopathy
than in controls (23, 59+/-8, 05 vs 16, 59+/-5, 17, p =0, 013 for
maximum, 7, 03+/-2, 93vs 3, 14+/-1, 38, p =0, 0001 for mini-
mum, respectivelly). Compared to controls, children with hyper-
trophic cardiomyopathy had lower left atrial reservoir strain (36%
vs 55%, p =0, 0001) and left atrial conduit strain (absolute value
19, 49 vs 41, 96, p =0, 0001). The maximum septal thickness
(z score) has correlated with the maximum and minimum indexed
left atrial volumes (r=0, 735, p=0, 0001 and r=0, 746, p=0,
0001, respectivelly), left atrial reservoir strain (r=0, 538, p =0,
005), left atrial conduit strain (r =0, 565, p =0, 003), E’/A’ (r =0,
418, p=0, 034), E/E’ (r=0, 485, p=0, 012) and also with the
brain natriuretic peptide level (r=0, 633, p=0, 001).
Conclusions: Children with hypertrophic cardiomyopathy with
preserved ejection fraction have reduced left atrial mechanics
measurable by volumetric and strain analysis. The septal thickness
may determine the degree of impairment of the left atrial function.
Acknowledgements: “This work was supported by the University
of Medicine, Pharmacy, Science and Technology ,,George Emil
Palade” of Targu Mures, Research Grant number 511/5/
17.01.2022”.

Keywords: Left atrial function, strain, hypertrophic cardiomy-
opathy, children

P-134

The exceptional value of t1 native mapping during cardiac
magnetic resonance, in follow up of patients with surgically
corrected fallot tetralogy
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Background and Aim: Imaging has a key role in follow up of patients
with surgically corrected tetralogy of Fallot (TOF), and especially
MRI can quantitatively evaluate the pulmonary valve insufficiency
and right ventricular function, providing valuable prognostic
information’s. T1 mapping is a pixel-wise quantification method,
of myocardial T1 values. Our goal is to highlight the benefit of T1
native, in detailed characterization of dynamic changes in heart and
evaluation of these patients.
Method: All patients underwent a CMR study with our 3T MRI
scanner. A simple linear regression analysis was conducted to inves-
tigate possible associations between the global native T1 relaxation
time and volumetric ventricular data such as end-diastolic volume,
end-systolic volume, ejection fraction and stroke volume. All
analyses were performed using IBM SPSS v.20 software.
Results: We studied 11 patients who underwent CMR. The mean
values were: native global T1 relaxation time=1265, 45
+40.73ms; right/left ventricular stroke volume =56.77+22.71/
43.14£7.65ml; right/left ejection fraction =49.09+8.79/55.82
+7.65%;  right/left  EDVi=117.60+44.10/79.08+22.32ml;
right/left ESVi = 60.75£26.42/35.93£15.67 ml. The regression
analyses results indicated that there is strong correlation between
the global native T1 relaxation time and the function of the right
ventricle. In particular, global native T1 relaxation time was a sig-
nificant predictor for stroke volume [F(1, 9) = 13.019; p = 0.006],
end-diastolic volume [(F(1, 9) =20.427; p =0, 001] and for end-
systolic volume [F(1, 9) = 10.145; p =0, 011]. Almost all patients
had not elevated LV Native T1.
Conclusions: In our study we highlight the benefit of T1 native
mapping in detailed characterization of myocardial dynamic
changes and evaluation of patients with surgically corrected
TOF. T1 Native had significant correlation with RV volumes.
Native T1 mapping also showed an added value, revealing focal
fibrosis at the right ventricle insertion points, but was unable to
detect areas of fibrosis in the right ventricle.

Keywords: T1 native, CMR, Fallot

T1 NATIVE vs LGE

T1 NATIVE SA image (left side) of a patient with surgically cor-
rected Fallot tetralogy in correlation with LGE SA image (right
side).
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Experience with the left ventricular training for
congenitally corrected transposition of the great arteries
Olena Stohova', Nadia Rudenko?, Illya Yemets'
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Background and Aim: Assessment of left ventricular training in
patients with congenitally corrected transposition of the great
arteries (CCTGA).
Method: Pulmonary artery banding (PAB) was performed in 11
patients with CCTGA and intact interventricular septum or
restrictive interventricular defect from 2005 to 2021. Mean age
was 29 (7-82) mo, and mean weight was 11, 5 (5, 8-22) kg.
Patients were assessed by intraoperative pressure measurement,
intraoperative transesophageal echocardiography (ITEE) and
transthoracic echocardiography (TEE) after the operation.
Results: Indications for operation were: left ventricular training for
restricted ventricular septal defect in 2 patients; left ventricular
training for intact interventricular septum in 9 patients; severe tri-
cuspid valve insufficiency with intact ventricular septum in 4
patients; moderate tricuspid valve insufficiency with intact ven-
tricular septum in 3 patients. Intraoperative left ventricular pressure
consisted in average of 64% (53%-82%) from systemic pressure.
Peak pressure gradient across the pulmonary artery measured by
the TTE was in average 37 (18-60) mmHg in early postoperative
period. There was no operative mortality. One patient required
reducing the band length due to hemodynamic changes on the
second postoperative day. In the follow up period two patients
died after 8 months and 5 years after PAB. The next operation
stage, double switch operation, was performed in 5 patients in
average of 48, 6 (39-57) mo after PAB. Peak pressure gradient
across the pulmonary artery measured by the TTE was in average
of 75, 4 (50- 120) mmHg, LV myocardial mass index was 66, 8(54,
5-78, 9) g/m>. Left ventricular pressure consisted in average of 90,
2% (77%-111%) from systemic pressure by angiography.
Conclusions: PAB can be recommended as a stage operation for
patients with CCTGA with intact ventricular septum or restricted
ventricular septal defect. On average, it took about 4 years to LV
training in order to carry out the next stage - the double switching
operation.

Keywords: congenitally corrected transposition of the great
arteries, left ventricular training
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The impact of maternal covid-19 during pregnancy on the
fetal heart: does it cause subclinical postnatal
echocardiographic cardiac dysfunction?
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Background and Aim: COVID-19 infection during pregnancy may
be associated with increased risks of preeclampsia, preterm birth
and other adverse pregnancy outcomes and poses a higher risk
for fetal distress. A potential effect on the fetal heart may result
in myocarditis, cardiomyopathy, or valves malformation, as was
suggested for other viruses. We looked for subclinical echocardio-
graphic findings (valvular, pulmonary hypertension and
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myocardial function), in asymptomatic neonates born to mothers
who had COVID-19 during pregnancy.
Method: All neonates born to mothers with COVID-19 during
pregnancy underwent echocardiography between days of life 1-
4. Time of infection, severity, immunization status, gestational
and perinatal history were collected. All mothers recovered from
COVID-19 at the time of delivery and were otherwise healthy.
Results: 55 asymptomatic neonates underwent echocardiography.
85.4% were born at term. 96.3% had normal weight. Valvular
findings occurred in 3 newborns (5.4%): 2 mild mitral regurgita-
tion and one had severe pulmonary stenosis (PS) requiring inter-
vention. Three neonated had ventricular septal defects and one had
arch hypoplasia. All neonates had normal myocardial contractility
and TAPSE. 14.5% of mothers had COVID-19 during the first
trimester, 27.2% had COVID-19 during the second trimester
and 45.4% had COVID-19 during the third trimester. 34.5% of
mothers were asymptomatic and 51% had mild symptoms.
36.8% of mothers were not immunized against COVID-19 at all.
Conclusions: Of the asymptomatic newborns, one had severe val-
vular malformation (PS). None developed cardiac dysfunction,
(myocarditis, cardiomyopathy). Structural abnormalities (VSD,
arch hypoplasia) were not considered to be related to COVID-
19. None had pulmonary hypertension. Most women had asymp-
tomatic/ mild COVID-19. It might be attributed to Omicron
being the dominant variant during the study period and vaccine
protection in some. At this point, additional cardiac (valvular or
myocardial) morbidity attributed to maternal COVID-19 during
pregnancy was not detected among asymptomatic newborns com-
pared to the known baseline prevalence. Further data is needed to
elaborate our knowledge of the possible cardiac eftect of maternal
illness. Also, it cannot be determined whether maternal disease
severity influences fetal cardiac manifestations since all mothers
had a mild disease.

Keywords: maternal COVID-19, neonatal COVID-19, neo-
natal echocardiography
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A case of multiple life-threatening cardiac rhabdomyomas
in a newborn baby

Sally Hall, Teresa Brooks, Jan Forster, Sarah Whiting, Sara Moore,
Grazia Delle Donne, Antigoni Deri

Leeds Congenital Heart Unit, Leeds, UK

Background and Aim: Intracardiac rhabdomyomas are rare, affecting
just 0.14% of fetuses. Although histologically benign, the position
of the muscular tumours within the heart can cause life threatening
complications. Here we describe the presentation, management
and progress of a newborn baby with multiple, life-threatening
rhabdomyomas.

Method: The patient initially presented to our service in late fetal
life at 39+4 weeks gestation when a growth scan revealed several
muscular swellings within the heart. The mother was transferred to
our tertiary cardiac centre where fetal echo showed extensive
rhabdomyomas. Owing to biventricular outflow tract obstruction,
the family was counselled that prognosis was poor. However, fol-
lowing induction of labour, the baby was born in good condition.
Echo showed multiple well defined rhabdomyomas within both
ventricles and the right atrium. Although the ventricular rhabdo-
myomas impeded on both ventricular outflow tracts, obstruction
was mild with a dynamic Doppler trace in the right ventricular
outflow tract of 2.6m/s and a maximum velocity in the left ven-
tricular outflow tract of 2.1m/s.

Over the first few days of life the baby developed significant
arthythmias with variable AV block and episodes of atrial
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tachycardia. The multidisciplinary team was of the opinion that the
child was at high risk of sudden death either by occlusion of the
outflow tracts by one or more rhabdomyoma or as a result of a
catastrophic arrhythmia. Surgery was not an option due to the
quantity and distribution of the rhabdomyomas and so a medical
treatment was sought. Following a literature review, the baby was
commenced on sirolimus, an mTOR inhibitor immunosuppres-
sant more commonly used as an anti-rejection medication post
renal transplant.
Results: Early evidence of improvement was seen on echo at 4 and
8 weeks. Sirolimus treatment continued due to persistent arrhyth-
mias. By 8 months all the ventricular rhabdomyomas had vanished
except for a small residual right atrial tumour. In addition, an
ambulatory ECG was clear of arrhythmias.
Conclusions: Our experience in using sirolimus to treat cardiac
rhabdomyomas supports the ever increasing body of evidence that
the immunosuppressant drug promotes rhabdomyoma regression.
In addition, the drug led to resolution of arrhythmias, dramatically
reducing the risk of sudden death.

Keywords: rhabdomyoma, sirolimus, arrythmia

Multiple intracardiac rhabdomyomas

Although extensive rhabdomyomas could be seen within the heart
on an echo shortly after birth, there was no significant obstruction
to flow
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Utility of longitudinal strain in depicting risk of major
adverse cardiac events in children with diagnosed
myocarditis
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Background and Aim: Myocarditis has various clinical manifestation
and may lead to heart failure with left ventricular (LV) dysfunction
and major adverse cardiac events (MACE). Conventional echocar-
diography has limited diagnostic value in these patients. Therefore,
we aim to evaluate the diagnostic and prognostic value of speckle
tracking echocardiography derived global longitudinal strain
(GLS) in children with diagnosed myocarditis.
Method: We enrolled patients admitted at the pediatric cardiology
department of the German Heart Center Berlin and Charité
Universititsmedizin Berlin between 2015 and 2021. All patients
had confirmed diagnosis of myocarditis, either by endomyocardial
biopsy (EMB) and/or cardiac magnetic resonance imaging
(CMR). We assessed echocardiographic parameters at initial
admission including functional and myocardial performance
parameters. Comparison was made between patients with and
without MACE including severe arrhythmias, heart transplanta-
tion (HTX), mechanical circulatory support (MCS), resuscitation
and death. We aim to provide a pilot-study within the multicen-
tered, prospective myocarditis registry “MYKKE”.
Results: We included 20 patients with a median age (IQR) of 3, 8
(0, 6-15, 0) years, 60% were male. Diagnosis of myocarditis was
confirmed in all patients by EMB (n=18) and/or CMR (n=6).
Median LV ejection fraction (LVEF) was 25 (19-54) %, end-dia-
stolic dimension (EDD) Z-score 4, 6 (2, 3-7, 1) and median GLS
epicardial -7, 8 (-4, 5; -12, 2) %, mid-wall -8, 0 (-5, 6; -14, 5) % and
endocardial -9, 7 (-6, 3; -14, 7) %. Fifteen patients (75 %) expe-
rienced at least one MACE (MCS n =13, resuscitation n=3§,
severe arthythmias n =7, HTX n = 6, death n = 3). Patients with
MACE had significantly lower LVEF (21 vs. 62 %, p =0, 001) and
GLS (epicardial -5, 9 vs. -17, 2 %; mid-wall -6, 8 vs. -17, 8%; endo-
cardial -8, 0 vs. -20, 5 %, for all p<0, 002) compared to those with-
out MACE. Five Patients had preserved LVEF > 50 % with
median GLS epicardial -17, 2%, mid-wall -17, 8% and endocardial
-20, 5%. Of those, only one presented with MACE (atrio-
ventricular block III°). Echocardiographic evaluation in that
patient revealed discrepancy between preserved LVEF and
reduced GLS.
Conclusions: GLS is a promising parameter for assessing myocardial
performance and predicting MACE in children with diagnosed
myocarditis. In patients with preserved LVEF GLS might also
be a reliable parameter. Therefore, an evaluation of the entire
MYKKE cohort is planned.

Keywords: myocarditis, echocardiography, global longitudinal
strain, MACE
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Giant coronary aneurysm after kawasaki disease: A case report
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Background and Aim: Kawasaki disease is one of the most common
childhood vasculitis. It is typically self-limiting but may progress to
the development of coronary artery aneurysms, which occurs in
approximately 25% of untreated cases; with adequate treatment
reducing the risk to 3-5%.
Method: We present the case of a previously healthy 3-year-old
boy, evaluated in the emergency department because of 6 days
of fever, odynophagia and asthenia. Physical examination revealed
cheilitis, raspberry tongue, bilateral non-exudative conjunctivitis,
trunk rash, rash and perineal desquamation, edema and erythema
of palms, bilateral cervical adenopathies, gallop rhythm and hypo-
tension. The analytical study demonstrated anemia, leukocytosis,
thrombocytosis; hyponatremia, hypocalcemia; hypoalbuminemia;
elevation of TGP, GGT and DHL; hyperbilirubinemia; hypertri-
glyceridemia; elevation of ferritin and C-reactive protein; eleva-
tion of troponin I and BNP; and sterile pyuria. The
electrocardiogram was normal. The echocardiogram showed mild
depression of left ventricular systolic function and normal coronary
arteries. Considering these findings, the diagnostic hypothesis of
complete Kawasaki disease was made, and timely and adequate
treatment was initiated. Nevertheless, on the fourteenth day of
the disease, he evolved into the development of giant coronary
artery aneurysms, initially identified on echocardiography (giant
left coronary artery aneurysm, z-score +38.7; dilation of right
coronary artery, z-score +2.78) and later confirmed by CT angi-
ography (giant fusiform aneurysm of left anterior descending
artery, z-score +43.18; focal dilation of left circumflex artery, z-
score +11.79; diffuse fusiform aneurysm of right coronary artery,
z-score +18.01).
Results: About 9 months later, coronary angiography was per-
formed and revealed the persistence of a giant aneurysm of the
common trunk of the left coronary artery. He is under hypocoa-
gulation, antiplatelet aggregation and beta-blocker, besides control
of cardiovascular risk factors. He remains asymptomatic and with-
out changes in the electrocardiogram.
Conclusions: In this case of Kawasaki disease, the initial cardiac
involvement consisted of depression of ventricular systolic func-
tion, from which he recovered completely. Subsequently, despite
adequate and timely treatment, he evolved into the development
of giant coronary artery aneurysms that still persist after 1 year of
follow-up. The possibility of progression to coronary aneurysms
should always be considered and we should maintain regular
imaging revaluation of these patients.

Keywords: Kawasaki disease, vasculitis, coronary aneurysm

Giant aneurysm of the common trunk of the left coronary artery.

Coronary angiography showing giant aneurysm of the common
trunk of the left coronary artery.
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Correlation of cardiopulmonary exercise testing (CPET)
parameters, in adults with repaired fallot tetralogy, and
cardiac magnetic resonance (CMR).
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Background and Aim: Tetralogy of Fallot is the most common com-
plex congenital heart anomaly. Over the past years, advantages in
diagnosis and management of these patients resulted in progres-
sively increase survival rates.The goal of this study is to assess
the possible correlation between cardiopulmonary exercise testing
and CMR in TOF patients’ follow up.
Method: CMR is a non-invasive method, able to quantify right and left
ventricular function and volumes without radiation exposure and with-
outthe need of contrast. CPET isa dynamic test, providing non-invasive
assessment of the cardiopulmonary system at rest and during exercise. A
simple linear regression analysis was conducted to investigate possible
associations between the volumetric ventricular data, LVEDVi, LVESVi,
LVE, RVEDVi, RVESVi) and ventillation metrics (VO2max, VE/
VCO2, AT). All analyses were performed using IBM SPSS v.20 software.
Results: We studied 12 patients whose mean values were calculated as:
LVEDVi=78.17£18.11 ml/m2; LVESVi=31.33+8.89 ml/m2;
LVEF = 59.83+6.91 %; RVEDVi = 101.00£29.57ml/m2; RVESVi
=50.08£19.44ml/m2; RVEF=51.58+82%; VO2max=24.95
+6.23 (ml/kg/min); VE/VCO2 = 30.50£5.42; AT =24.67+13.58.
Regression analyses revealed the correlation between LVEDVi and
AT [F(1, 10)=7.992, p=0.018]. Our study included patients with
all degrees of pulmonary regurgitation.
Conclusions: AT represents the key moment at which, cardiopul-
monary O2 supply is not sufficient considering the muscles O2
demand. Our study between different CMR and CPET parame-
ters, revealed a stronger correlation between AT and LVEDVi.
Keywords: Tetralogy of Fallot, cardiopulmonary exercise
testing, CMR

Assessment of ventricular function and volumes

Cine 4chamber view
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Newly high-frame rate blood speckle tracking
echocardiography for new insights of aortic flow pattern in
children

Massimiliano Cantinotti, Pietro Marchese, Eliana Franchi, Cecilia
Viacava, Nadia Assanta
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Background and Aim: High frame rate blood speckle tracking (BST)
is a newly echocardiographic technique that allow the study of
blood flow and direct visualization of flow patterns into cardiac
chambers and vessels walls. The present investigation aims to inves-
tigate flow patterns in the aortic root and ascending aorta by BST
echocardiography in healthy children.
Method: Echocardiographic BST examinations were performed
from a focused and zoomed view of the aortic root and the ascend-
ing aorta. Flow was classified as laminar, helical, or vortical.
Laminar flow was defined as the predominance of particles move-
ment parallel to the major axis of the vessel. Helical flow: particles
moving in a spiral producing helical streamlines. Vortical flo: cir-
cular or swirling motion
Results: From the 100 subjects recruited for the study, 18 were
excluded for suboptimal image quality, yielding 82 healthy chil-
dren (47 males and 35 females) were included for final analysis.
Median (IQR) age was 8.2 (5.6-11.0) years, mand median
(IQR) body surface area (BSA) was 1.01 (0.79-1.16) m2. In all
the healthy children the systolic aortic flow hemodynamic was
divided into three mains phases. Initially, in early systole, immedi-
ately after the aortic valve opening, flow pattern in the aortic root
was laminar. When the flow reached the tip of the aortic valve cusp
in mid-systole, however, the flow split into two helical branches in
opposite directions (one to the right ascending aortic wall and one
to the left aortic wall) and formed systolic sinus vortices behind the
opened valve leaflets. These two branches occupied part of the
aortic root and the beginning of the ascending aorta. Finally, in
the late systole, the flow returned to be mainly laminar within
the ascending aorta. Vortices were visualized in only a single phase
of the cardiac cycle in 25 subjects—14 (56.0%) were evident in
early diastole and 11 (44.0%) in late systole.
Conclusions: Here, we demonstrate the feasibility and reproducibil-
ity for the evaluation of aortic flow patterns by BST. We found
that flow in the root and ascending aorta was characterized by three
main phases and two principal flow patterns: laminar and double
helical motions.

Keywords: Echocardiography, blood speckle tracking, , aortic
flow, children
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Organization of pediatric echocardiography laboratories:
impact of sonographers on clinical, academic, and financial
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Background and Aim: Echocardiography has evolved the first-line
imaging for diagnosis and management of pediatric and congenital
heart disease all over the world. While it recognized as essential
component of pediatric cardiac care delivery, organization of pedi-
atric echocardiography services is very heterogeneous across the
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world, mainly related to significant differences in material and
human resources in heterogeneous health care systems. While
in some services sonographers (defined as expert technicians in
pediatric echocardiography) are an essential part of the organiza-
tional structure, other laboratories operate only with physicians
trained in echocardiography.
Method: The aims of this work were: 1/ to describe the role of
pediatric sonographers and their impact on clinical, academic
and financial performance; 2/ to compare two different organiza-
tional models (with and without sonographers) with their advan-
tages and disadvantages. Our description was mainly based on two
sample hospitals and the authors personal experiences moving
between centers. This includes the University Hospital of
Bordeaux, Aquitaine, France (physician model) and the Hospital
for Sick Children, Toronto, Ontario, Canada (sonogra-
pher model).
Results: To our knowledge, 11 countries use a sonographer-based
structure in pediatric cardiology (including North America,
Australia, New Zealand, most countries in Arabian peninsula,
Israel, Singapore and a few rare European countries).
Sonographer system leads to time-consuming studies but guaran-
tees standardization in data collection, image quality, completeness
and storage while physician system is more flexible, providing
time-effective studies, reducing intermediaries in patient’s journey
and allowing reactivity in imaging-based decision-making. On the
other hand, the physician system sacrifices medical time and does
not guarantee as high a reproducibility and promotion of research
as in the sonographer system. Regarding the training of young
physicians, sonographer system provides progressive technical
teaching from experienced technicians, which remains relatively
disconnected from the clinical training, while learning pediatric
echocardiography is a daily on-the-job training in the physician
system.
Conclusions: Difterent models of care provision are possible and
decisions on organizational models need to be adjusted to the
demands and available resources.

Keywords: pediatric echocardiography, laboratory manage-
ment, sonographers, pediatric cardiology, congenital heart disease

P-149

Left atrial strain by speckle-tracking: incremental role in
diastolic assessment of pediatric patients with chronic
kidney disease
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Background and Aim: Cardiovascular complications are the leading
mortality cause among children with chronic kidney diseases
(CKD). Left ventricle (LV) diastolic dysfunction predicts poor
cardiovascular outcomes. Diastolic function evaluation is usually
limited to spectral and tissue Doppler imaging, known to be less
reliable in pediatrics. We aimed to investigate left atrial (LA) strain
in diastolic assessment of pediatric CKD.

Method: From February 2019 to July 2022, 55 pediatric CKD
patients without cardiovascular symptoms and 55 controls were
evaluated.

Results: Patients and controls had similar age [9.78 (0.89 — 17.54)
vs.10.72 (1.03 — 18, 44) years; p = 0.41] and gender (36 M:19F vs.
34M:21F; p = 0.84). LV EF was preserved (> 55%) in all patients.
E/¢’ was higher in CKD [6.99 (4.75 — 14.20) vs. 6.38
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(3.88—11.11); p = 0.009], although it was above normal limits in
only one individual. Comparing CKD and controls, LA reservoir
strain was lower (48.22 + 10.62% vs. 58.52 £ 10.70%; p < 0.0001)
and LA stiffness index was higher [0.14 (0.08 — 0.48) %-1 vs. 0.11
(0.06 — 0.23) %-1; p < 0.0001]. LV hypertrophy was associated
with lower LA reservoir strain (42.05 + 8.74% vs. 52.99
9.52%; p < 0.0001), higher LA stiffness index [0.23 (0.11 —
0.48) %-1 vs. 0.13 (0.08 — 0.23) %-1; p < 0.0001) and filling index
(2.39£0.63 cm/sx%-1vs. 1.74 £ 0.47 cm/s x %-1; p = 0.0001).
Uncontrolled hypertension was associated with lower LA reservoir
strain (41.9 £10.6% vs. 35.6 £9.7; p = 0.005). CKD stage showed
negative correlation with LA reservoir strain (r = - 0.37; p =
0.006) and positive correlation with LA stiffness index (r =
0.48; p = 0.0002). E/¢’ showed inferior accuracy in differentiat-
ing CKD patients from controls (AUC = 0.64), when compared
with LA reservoir strain (AUC = 0.75) and LA stiffness index
(AUC = 0.73). LA reservoir strain showed the best accuracy in
differentiating dialysis from non-dialysis patients (AUC = 0.77).
Conclusions: LA strain showed better accuracy than conventional
parameters, concerning diastolic evaluation in pediatric CKD.
Our findings favor LA strain incorporation to routine evaluation
in this group.

Keywords: pediatric chronic kidney disease, speckle-tracking
echocardiography, left atrial strain
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Background and Aim: Around one third of neonates with critical
congenital heart defects (CCHD) in Norway are born without
a prenatal diagnosis and a plan for postnatal care. Management
of suspected CCHD relies on early echocardiographic diagnosis
and availability of competent echocardiographers is limited in local
hospitals. The present study evaluates the use of remote-mentoring
echocardiography to identify neonates with CCHD in need of
immediate transfer to a pediatric cardiac surgery center.

Method: : The setup included a pediatric cardiologist in another
room, guiding an examining physician with little experience in
echocardiographic imaging of congenital heart defects (CHD).
The examining physician was in most cases an anesthesiologist
or a resident doctor of adult cardiology. This remote-mentoring
pair was blinded to the condition of the neonate and presented
with a simplified patient history. The echocardiographic images
were streamed to the laptop of the mentor, along with a webcam
feed showing the position of the probe. Voice communication
took place by cellphone. The task was to decide whether the neo-
nate had a CCHD in need of immediate transfer to a pediatric car-
diac surgery center if the neonate was at a local hospital. The result
was compared to the previously completed echocardiographic
report and clinical decision of the patient-responsible pediatric car-
diologist. The neonates and their parents were recruited from, and
the remote-mentored echocardiography took place in a neonatal
intensive care unit at a tertiary healthcare center.
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Results: : Fifteen neonates were recruited. All six neonates with
CCHD who needed immediate transfer were correctly labeled
by the remote-guidance pair. One neonate with Tetralogy of
Fallot (TOF) was erroneously labeled as needing immediate trans-
fer. Eight neonates without need for immediate transfer where
correctly labeled. All parents answered they would accept remote
mentoring if their child needed echocardiography at a local
hospital.
Conclusions: In the present study, remote-mentored echocardiog-
raphy performed by echocardiographers with little experience in
imaging of CHD identified all neonates with CCHD in need of
immediate transfer for specialist care. One unnecessary transport
of a neonate with stable TOF was proposed. Remote-mentored
echocardiography shows promising results for improving neonatal
diagnostics of CCHD in local hospitals.

Keywords: : remote, guidance, mentoring, echocardiography,
neonate, congenital heart defect
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Background and Aim: 4-dimensional (4D) cardiovascular magnetic
resonance (CMR) flow acquisitions are usually performed after
injection of contrast agents and cover a similar volume as contrast
enhanced MR angiography. There are, however, regulatory
restrictions for the use of contrast. We aimed to test if 4D flow
derived images are suitable for measuring vessel dimensions, appli-
cable for cases when contrast injection is not possible.

Method: Whole heart 4D flow and 2-dimensional (2D) phase con-
trast sequences were acquired on a 1.5 Tesla GE scanner. 2D planes
at the same location and orientation as the 2D data for the ascend-
ing aorta (AAQO) and the main (MPA), right (RPA), and left (LPA)
pulmonary arteries were extracted from 4D flow at all cardiac
phases, and vessel boundaries were marked by two readers, one
with repeated measurements. Vessel cross sectional areas (CSA)
were compared between 4D flow and the systolic phase of 2D flow
modulus images using Wilcoxon test and relative differences.
Inter- and intraobserver agreement was assessed with Bland-
Altman analysis.

Results: Images of 16 consecutive patients undergoing CMR with-
out contrast agents (age 19.4£14.2 years) were analyzed. 4D flow
in-plane resolution was 1.4+0.03mm, slice thickness 2.1
+0.23mm; 2D in-plane resolution was 1.2+0.2mm, slice thickness:
4.12£0.7mm.

4D flow derived CSA were (median (interquartile range)) 538
(378-616) mm?2 for AAO, 542 (441-863) mm?2 for MPA, 205
(174-253) mm?2 for RPA, and 219 (191-283) mm?2 for LPA.
Measurements were significantly greater on 4D than 2D (AAO
p=0.001; MPA p=0.01; RPA p=0.003; LPA p =0.011).

R elative differences between 4D and 2D flow were 12 (4-18)% for
AAO, 6 (0-24)% for MPA, 14 (1-20)% for RPA, and 27 (0-52)%
for LPA.
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Interobserver bias (limits of agreement; LOA) (mm?2) were 41.4
(-26.1 — 108.8) for AAO, 43.4 (-113.6 — 200.5) for MPA, 35.1
(1.7 — 68.5) for RPA, and 29.4 (-96.9 — 155.6) for LPA.
Intraobserver differences (LOA) (mm2) were -8.9 (-53.8 — 36) for
AAO, 3.7 (-68.8—76.1) for MPA, 8.7 (-42.4 — 59.9) for RPA, and
-2.4 (-79 — 74.2) for LPA.
Conclusions: Vascular areas are greater on 4D compared to 2D flow
images. Non-contrast 4D flow reconstructed images are insuffi-
cient for vessel dimension quantification.

Keywords: cardiac magnetic resonance, flow imaging, angiog-
raphy, non-contrast imaging, great vessels
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When the valve stops clicking
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Background and Aim: 19year 3 diagnosed at birth with absent left
sided atrio-ventricular connection, congenitally corrected trans-
posed great arteries, dominant morphological left ventricle, hypo-
plastic morphological right ventricle, small superior atrial septal
defect and a restrictive muscular outlet ventricular septal defect.
He initially underwent atrial septectomy and pulmonary artery
banding at 3months of age.The outflow tract obstruction intro-
duced by the VSD was treated by a Damus-Kaye-Stansel pro-
cedure combined with a bidirectional right superior
cavopulmonary anastomosis at 2 years. He subsequently had total
cavopulmonary connection using 18mm, fenestrated extracardiac
conduit at Syears. He developed progressive neo-aortic valve
regurgitation  and  underwent a  mechanical  valve
replacement(MVR) at 14years. The mechanical valve was not well
seen at follow-up echocardiograms. The patient reported he could
no longer hear the valve click 5 months postsurgery.
Method: Cardiac MRI was performed
Results: Cardiac MRI demonstrated unobstructed cavopulmonary
pathways and Damus-Kaye-Stansel anastomosis. Concentric dom-
inant left ventricular hypertrophy was apparent with function. The
mechanical neo-aortic valve prosthesis was fixed in closed position
with no anterograde flow. A restrictive muscular VSD represented
the only outflow from the dominant LV with peak velocity upto
4m/s. Following discussion at ACHD joint conference, the patient
was offered redo neo-aortic MVR with tissue valve and is current
awaiting surgery.
Conclusions: Good valve function is an important factor in the out-
come of patients with single ventricle physiology. Valve replace-
ment in this group is uncommon with limited data on long term
outcomes. Atrio-ventricular valve replacement is known to have
worse outcomes in comparison to semilunar valve replacement.
Undertaking a redo replacement of semilunar valve imposes sig-
nificant higher risk but was felt to be indicated in this patient.
The aetiology of mechanical valve failure in this patient was
thought to reflect the dual outflow, with a reduction in flow across
the prosthetic valve. Redo valve replacement with a tissue valve
was considered to be the best option to avoid further valve
thrombosis.
This case emphasises the importance of routine cardiac MRIin the
assessment of congenital heart disease.
Although this patient was clinically well, a major surgical compli-
cation had remained unnoticed due to the assumption that incom-
plete echo imaging was sufficient.

Keywords: Mechanical valve, Fontan, TCPC

https://doi.org/10.1017/51047951123001099 Published online by Cambridge University Press

56th Annual Meeting of the AEPC S121

Neo-Aortic valve prosthesis fixed in closed position

P-153

Echocardiographic indices of LV dysfunction in duchenne
muscular dystrophy
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Background and Aim: Duchenne muscular dystrophy (DMD) is a
rare genetic disease causing dystrophin deficiency and muscle dys-
function resulting in loss of ambulation, respiratory failure and
cardiomyopathy. Commonly the onset of cardiomyopathy and
heart failure is observed in early adulthood and less commonly
already in teenagers. Annual echocardiography is recommended
since the diagnosis but its role as well as prognostic value is
unknown. The aim was to characterize echocardiographic findings
in the childhood period.

Method: Standard echocardiographic protocol using B-mode
imaging and M-mode (Teichholtz) as well as Doppler was used
to acquire measurements. Since it was shown that most echocar-
diographic indices best correlate with BSA, BSA matched controls
were selected from healthy pears. Statistical calculations were done
using Wizard 2.0.10 using parametric and non-parametric tests
according to data distribution. Multiple studies in the same patient
were considered separate data points. Data are given as mean +SD
(p-value).

Results: Ninety-three DMD  patients having 324 echocardio-
graphic studies and 278 controls with 278 studies were included.
Patients were 9.7 £4.1 and controls 9.4 +4.2 years old, p = 0.030
and BSA 1.13 £0.36 vs 0.95 +0.24 (p = 0.884), Hight was 132.1
+21.8 vs 125.6 £18.6 (p = 0.076) as expected by matching. DMD
patients were found to be of higher Weight 36.0 £17.5 vs 26.1
+9.3 (p<0.001) and BMI 19.4 +4.5 vs 16.0 £2.2 (p<0.001).
IVSd 7.0 £1.4 vs 6.4 1.3 (p=0.825), IVSs 10.0 1.7 vs 9.4
+1.7 (p=0.166), LVDd 40.6 £5.3 vs 37.7 4.7 (p=0.165),
LVDs 26.9 4.6 vs 23.4 3.6 (p<0.001), LVPWd 6.3 £1.2 vs
6.0 £1.0 (p=0.219), LVPWs 9.7 £1.8 vs 9.7 £1.9 (p<0.001),
EF% 63.2 6.0 vs 67.7 £8.3 (p<0.001), SF% 34.0 +4.2 vs 37.9
+6.2 (p<0.001). LVDs was found to be significantly higher result-
ing in significantly lower left ventricular function assessed by EF
and SF. Interestingly LVPWd was thicker in DMD patients.
Conclusions: DMD is characterized by LV systolic dysfunction
(higher systolic LV diameter) and mild thickening of the posterior
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wall but no evidence of overt hypertrophic or dilatative cardiomy-
opathy. There is marked patient-to-patient variability in the
observed indicates. Longitudinal observational studies accessing
late clinical outcomes are necessary to understand prognostic value
of this echocardiographic indices.

Keywords: Duchenne muscular dystrophy, cardiomyopathy,
heart failure, echocardiography
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Background and Aim: Limitation of cardiac output reserve in the
Fontan circulation is well documented, but the mechanisms are
not fully understood. We aimed to explore the limiting role of
myocardial function in the single ventricle by investigating echo-
cardiographic deformation measurements in response to both
exercise and experimental preload increase in adolescent patients
with Fontan circulation.

Method: We included 25 patients (median age 16.6 years, range
16.1-17.7 vyears, 8 females) during pre-transition diagnostic
work-up. For 10/25 patients echocardiographic imaging was per-
formed during exercise using a recumbent cycle ergometer with a
25W load increment every 3 minutes. We measured fractional cir-
cumferential change (FCC) in an apical view at rest, during exer-
cise and at 1-3 minutes of recovery. For 20/25 patients
echocardiographic imaging was also performed during heart cath-
eterization, both at baseline, during a rapid 5 ml/kg body weight
saline infusion and repeatedly until 6 minutes post infusion. We
measured myocardial peak global longitudinal strain (GLS) in an
apical view before saline infusion (baseline), at 1.00-2.00 minutes
after saline infusion and at 6.00 minutes (steady state).

Results: During stress echocardiography, mean FCC was -17.6
(£6.1) at baseline, -22.1 (£7.9) at maximal load and -22.5
(£6.9) at recovery. In half of the patients FCC declined (less neg-
ative) at the first workload of 25W but 8/10 patients had an
increase (more negative) in FCC at maximal load (Figure 1).
During heart catheterization, mean GLS was -17.4% (£4.5%) at
baseline, -18.0% (£ 3.8%) after saline infusion, and -17.2%
(£4.1%) at steady state. In more than half of the patients, there
was no change or even a decline (less negative) in GLS after saline
infusion.

Conclusions: For the majority of patients, myocardial deformation
imaging during exercise demonstrated an improvement in systolic
function at maximum load. However, in half of the examined
patients there was an initial decline in systolic function. Further,
in half of the patients exposed to an invasive volume load, a per-
sistent lack of improvement or even worsening of systolic function
was seen. Whether these subsets of patients are overlapping and
have a higher risk of a failing Fontan circulations is to be
investigated.
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Congenital fistulas with particular origins from the right
aortic CUSP and right atrial appendage to the pulmonary
artery
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Background and Aim: Pulmonary artery fistulas consist of abnormal
vascular communications between the coronary arteries and pul-
monary artery. It was considered to be a rare disorder, involving
one or rarely, multiple coronary arteries. Our aim is to present
two fistulas in the pulmonary artery trunk, with a particular origin.
Method: A 13 years old girl was admitted into our clinic for cardiac
evaluation due to a low-grade cardiac murmur in the upper left
sternal border, irradiating to the upper right sternal border. She
underwent clinical examination, ECG and echocardiography, fol-
lowed by a 256-slice multidetector CT scanner (MDCT).

Results: The patient is clinically asymptomatic. The ECG was nor-
mal. Echocardiography revealed a subaortic membrane which did
not produce outflow tract gradient and two fistulas in the pulmo-
nary artery trunk. The fistulas were considered to be coronary
artery fistulas. A 256 x 0.6-multislice MDCT scan coronarogra-
phy, ECG modulated and synchronized, was performed, under
betablockers in order to obtain a heart rate of 64 b/min, using a
Cardiac Fast FLASH Protocol in diastole. The emergence of coro-
nary arteries was normal. The coronary artery system was with
right dominance. The coronary arteries were normal, with no ste-
notic lesions. However, we remarked two particular fistulas: one
between the right atrial appendage and the pulmonary artery
trunk, with a 0.39 cm diameter and visible overa 1.38 cm distance;
a second fistula was seen between the right coronary artery cusp
and the pulmonary artery trunk, with a 0.23 cm diameter. 3D
reconstruction allows us to see the exact trajectory of the fistulas.
Conclusions: Noninvasive Computer Tomography
Coronarography with contrast, using a 256 Multidetector CT
scanner is the gold standard diagnostic tool for detecting the origin
of pulmonary artery fistulas. Our patient presented two congenital
fistulas with particular origins, one from right aortic cusp and the
other from the right atrial appendage, both opening in the
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pulmonary artery, instead of the classic coronary artery fistulas.
Alongside the fistulas, our patient also presented a subaortic non-
obstructive membrane. This performant exploration, together
with the 3D reconstruction allow physicians to make a decision
for further management.

Keywords: right aortic cusp, right atrial appendage, pulmonary
artery fistulas

P-156
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Background and Aim: Cardiac Magnetic Resonance (CMR) is con-
sidered to be the gold standard imaging modality for the compre-
hensive assessment and risk stratification of patients with repaired
Tetralogy of Fallot (tToF). Nevertheless, it is underutilized in the
everyday assessment of patients with rToF, due to several limita-
tions and a relatively high cost compared with transthoracic echo-
cardiography ~ (TTE). Thus, finding new  prognostic
echocardiographic indices is essential for better evaluating these
patients. The present study aims to identify a possible prognostic
value of the right atrial area (R A area) in the assessment of patients
with rToF.

Method: The study population consisted of adults, with a history of
rToF, who were followed up at the Echocardiography
Department “D. Beldekos” of “Tzanio” Hospital of Piraeus
between January 2019 and January 2022. All patients underwent
TTE and cardiopulmonary exercise test (CPET). The RA area was
measured by TTE, along with other parameters. Spearman’s cor-
relation was used for finding a possible correlation between the RA
area and the variables measured during CPET since the variables
didn’t follow a normal distribution. The statistical significance level
was set to 0.05 (p<0.05).

Results: A sample of 14 subjects with rToF (10 males, 4 females), of
amean age of 36.5 years (range 18 - 63 years), has been examined.
A TTE was performed and the mean RA area was 18.8cm2 (range
9cm2-32cm2). A CPET was also performed, revealing a mean
value of maximum oxygen consumption (VO2max) of 24.1ml/
kg/min  (minimum = 12ml/kg/min, maximum = 36ml/kg/
min), a mean value of minute ventilation/ carbon dioxide produc-
tion slope (VE/VCO2) of 31 (minimum = 20, maximum = 42)
and a mean value of anaerobic threshold (AT) of 22.7 (minimum
=12, maximum = 39). A negative correlation between RA area
and VO2max values was found (Spearman’s rho -
0.609, p=0.035)
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Conclusions: RA area measured by TTE seems to be a good pre-
dictor of a patient’s exercise capacity. Higher values of RA area
were associated with a lower exercise capacity.

Keywords: RA area, repaired Tetralogy of Fallot, CPET,
rToF, Exercise Capacity
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Background and Aim: Risk stratification in patients with repaired
Tetralogy of Fallot (rToF) is often difficult due to the disease’s com-
plexity. Thus, finding new prognostic indices is essential for a more
comprehensive approach to these patients. The present study aims
to find if there is any correlation between the right ventricular ejec-
tion fraction (RVEF), measured by cardiac magnetic resonance
(CMR), and the parameters measured during the cardiopulmonary
exercise test (CPET) in patients with rToF.
Method: The study population consisted of adults, with a history of
rToF, who were followed up at the outpatient clinic of the
“Congenital Heart Diseases Department” of Tzanio Hospital of
Piracusbetween January 2019 and June 2021. All patients underwent
CPET and CMR, and the RVEF was measured, along with other
parameters. Spearman’s correlation was used for finding a possible
correlation between the variables since they didn’t follow a normal
distribution. The statistical significance level was set to 0.05 (p<0.05).
Results: A sample of 14 subjects with rToF (10 males, 4 females), of
amean age of 36.5 years (minimum = 18 and maximum = 63), has
been examined. The mean right ventricular (RV) end-diastolic
volume was 93.5ml/m2 (minimum = 65ml/m2, maximum = 180
ml/m?2), the mean RV end-systolic volume was 43.5ml/m2 (min-
imum = 23ml/m?2, maximum = 100ml/m?2) and the mean RVEF
was 48% (minimum = 45%, maximum = 68%). A CPET was also
performed, revealing a mean value of maximum oxygen con-
sumption (VO2max) of 24.1ml/kg/min (minimum = 12ml/kg/
min, maximum = 36ml/kg/min), a mean value of minute venti-
lation/ carbon dioxide production slope (VE/VCO2) of 31 (mini-
mum = 20, maximum =42) and a mean value of anaerobic
threshold (AT) of 22.7 (minimum = 12, maximum = 39). A pos-
itive correlation between RVEF and VO2max values was found
(Spearman’s rho 0.580, p = 0.048)
Conclusions: RVEF measured by CMR seems to be a good predic-
tor of a patient’s exercise capacity. Higher values of RVEF are asso-
ciated with better exercise capacity in patients with rToF.
Keywords: Tetralogy of Fallot, ToF, RVEF, CPET, CMR,
Exercise Capacity
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Background and Aim: Asymmetric distribution of the caval flow into
the lung is a potential complication in Fontan patients and may
lead to development of intrapulmonary shunts, aortopulmonary
collaterals and elevated pulmonary vascular resistance.
Echocardiographic assessment of pulmonary flow distribution is
challenging and imprecise. Thus, additional non-invasive tests that
would help clinicians to identify patients at risk are needed. We
sought to explore the parameters of ventilation/perfusion match-
ing at cardiopulmonary exercise (CPET) in patients with and
without an asymmetric lung perfusion.
Method: Cardiovascular magnetic resonance (CMR), bodyplethys-
mography, spirometry, and CPET were prospectively performed
in 36 single ventricle patients 11 years (8-15) after the Fontan oper-
ation. Difterential lung perfusion was quantified using the 4D flow
sequence. Lung perfusion was defined as asymmetric if the RPA/
LPA flow difference was > 60%/40%. Ventilatory equivalents for
02 (ventilatory efficiency; Eq VE/VO2 peak) and of CO2 (ven-
tilatory drive; Eq VE/VCO2 peak), and minimal partial end-tidal
CO2 tension (PEtCO2 min) were used for assessment of gas
exchange.
Results: The overall pulmonary net flow was RPA 25£11 (range 9-
47) ml/beat and LPA 19+7 (range 5-31) ml/beat. Thirteen (27%)
patients had an asymmetric lung perfusion. LPA stents were
present in 17 (35%) patients. In patients with asymmetric lung per-
fusion we found higher respiratory equivalents, being Eq VE/
VCO2peak 42.4+7.5 vs. 36.0x4.7 (p=0.012) and Eq VE/
VO2peak 44.6£9.4 vs. 37.4+6.0 (p=0.015), but lower
PEtCO2 33.7+4.2 vs. 38.6+4.7 mmHg (p =0.012). The other
cardiovascular and respiratory response parameters at CPET as well
as lung volumes at spirometry and bodyplethysmography were
similar in both groups.
Conclusions: In Fontan patients an asymmetric pulmonary blood
flow is related to abnormal indicators of gas exchange and may
express the presence of a ventilation/perfusion mismatch. The
ventilation/perfusion parameters at CPET might be used as an
additional non-invasive indicator for an asymmetric lung perfusion
and indicate the need for further advanced imaging and subsequent
intervention.

Keywords: Fontan, CPET, CMR
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Background and Aim: The evaluation of the left ventricle (LV) is
often difficult in patients with repaired Tetralogy of Fallot
(tToF), due to the disease’s complexity and the ventricular inter-
dependence. The prognostic value of left ventricular volumes and
ejection fraction (LVEF), measured by Cardiac Magnetic
Resonance (CMR), has been well established in previous studies.
The present study aims to identify a possible prognostic value of
myocardial work in the evaluation of patients with rToF.
Method: The study population consisted of adults with a history of
r'ToF, followed up at the Echocardiography Department “D.
Beldekos” of Tzanio Hospital of Piracus between January 2019
and January 2021. Transthoracic echocardiogram (TTE), CMR
and Cardiopulmonary Test (CPET) were performed in all patients.
Measurements included the calculation of several myocardial work
indices, such as Global Work Index (GWI), Global Constructive
Work (GCW), Global Wasted Work (GWW) and Global Work
Efficiency (GWE), by TTE and also LVEF by CMR. Spearman’s
correlation was used for finding a possible correlation between the
variables since they didn’t follow a normal distribution. The stat-
istical significance level was set to 0.05 (p<0.05).
Results: A sample of 14 subjects with rToF (10 males, 4 females),
with a mean age of 36.5 years was examined. The mean values of
myocardial work indices were GWI 1648mmHg%, GCW
1826.5mmHg%, GWW 99.0mmHg%, and GWE 93.5%. The
mean left ventricular end-diastolic volume (LVEDV) by CMR
was 75ml/m2, the mean end-systolic volume (LVESV) was
31ml/m2 and the mean LVEF was 59%. The CPET revealed a
mean value of maximum oxygen consumption (VO2max) of
24.1ml/kg/min, a mean value of minute ventilation/ carbon diox-
ide production slope (VE/VCO?2) of 31, and a mean value of
anaerobic threshold (AT) of 22.7. A positive correlation between
GCW and VO2max values (Spearman’s tho 0.721, p = 0.019) and
a negative correlation between GWI and LVESV by CMR
(Spearman’s rho -0.724, p =0.012) were found.
Conclusions: GCW measured by TTE seems to be a good predictor
of a patient’s exercise capacity. Higher values of GCW were asso-
ciated with better exercise capacity, whereas higher values of GW1I
were associated with lower values of LV end-systolic volume.
Keywords: Myocardial Work, GWE, Tetralogy of Fallot,
CPET, CMR, Exercise Capacity
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Background and Aim: Measurement of right ventricular (RV) vol-
umes and ejection fraction (RVEF) in patients with repaired
Tetralogy of Fallot (rToF) is often challenging due to right ven-
tricular remodeling. Cardiac magnetic resonance (CMR) is con-
sidered to be the gold standard imaging modality in the
evaluation of those patients. Nevertheless, 3D echocardiography
(3D echo) seems to be a promising imaging modality for the assess-
ment of patients with rToF. The present study aims to compare 3D
echo and CMR in the evaluation of RV volume and RVEF in
those patients.
Method: The study population consisted of adults, with a history of
rToF, who were followed up at the Echocardiography
Department “D. Beldekos” of “Tzanio” Hospital of Piraeus
between January 2019 and January 2022. In all patients, a complete
transthoracic echocardiographic evaluation was performed, where
RV volume and RVEF were measured by 3D echo, along with a
CMR for the measurement of RV volume and RVEF. A Mann-
Whitney U test was used to compare the values measured by the
two different imaging modalities since the variables didn’t follow a
normal distribution. The statistical significance level was set to
0.05 (p<0.05).
Results: A sample of 14 subjects with rToF (10 males, 4 females), of
amean age of 36.5 years (range 18 - 63 years), was examined. The
comparison of RVEF measured by 3D echo (mean value 47.6%)
and CMR (mean value 49%) showed a strong correlation between
the two values (p =0.317). On the contrary, 3D echo seems to
underestimate RV volumes compared to CMR. Both end-dia-
stolic RV volume (mean value 53.5ml/m2 by 3D echo vs
94ml/m2 by CMR, p<0.001) and end-systolic RV volume (mean
value 25ml/m2 by 3D echo vs 44ml/m2 by CMR, p<0.001) were
underestimated by 3D echo.
Conclusions: LVEF measured by 3D echo and LVEF measured by
CMR strongly correlate. On the contrary, 3D echo seems to
underestimate the RV volumes.

Keywords: RVEF, RV volume, CMR, 3D echo, Tetralogy of
Fallot
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Impact of ventricular geometrical characteristics on
myocardial stiffness assessment using shear wave
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Background and Aim: Diastolic myocardial stiffness (MS) can serve as
a key diagnostic parameter for congenital or acquired heart dis-
eases. Using shear modulus and shear wave velocity (SWV), shear
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wave elastography (SWE) is an emerging ultrasound-based tech-
nique that can allow non-invasive assessment of MS. However,
MS extrinsic parameters such as left ventricular geometrical char-
acteristics could impact on shear wave propagation.
To determine a range of normal values of MS using SWE in age
groups of healthy children and young adults and to explore the
impact of left ventricular geometrical characteristics on SWE.
Method: 60 healthy volunteers (HVs) were recruited in the study
and divided into 2 groups: “neonates” (0—1-month-old, n = 15),
“>1 month old” (1 month — 45 years, n =45). SWE was per-
formed using the Verasonics Vantage systems with a phased array
ultrasound probe. The anteroseptal basal segment was assessed in
two views. SWE was ECG-triggered during the end-diastolic
phase. Conventional echocardiography was achieved to assess ven-
tricular function and anatomy. Results are presented as mean
velocity and SD. Simple and multivariate linear regression analysis
were performed.
Results: For neonates, mean MS was 1.87£0.79 kPa [min = 0.59
kPa; max = 2.91 kPa] with high variability and no correlation
with age (p = 0.239). For this age group, no statistically significant
correlation was found between MS and any demographic or echo-
cardiographic parameters (p>0.05). For “>1 month old” group,
mean MS value of 1.67+0.53 kPa was observed [min 0.6 kPa,
max 3 kPa] for HV. When age-paired, no sex-related difterence
was observed (p=10.55). In univariate linear regression analysis,
age (r=0.83, p<0.01), diastolic interventricular septum thickness
(IVSd, r=0.72, p<0.01), and left ventricle end-diastolic diameter
(r=0.67, p<0.01) were the parameters with the higher correlation
coefficient with MS. In a multiple linear regression analysis incor-
porating these three parameters as cofounding factors, age was the
only statistically significant parameters (r =0.81, p =0.02).
Conclusions: Diastolic MS has a linear increase in children and
young adults. Diastolic MS correlates more robustly with age than
with myocardial and left ventricular geometrical characteristics.
However, the geometry impacts on the SWV implying the need
to determine well established boundaries through future studies for
the clinical application of the SWE.

Keywords: diastolic function, echocardiography, myocardial
stiffness, myocardium
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Myocardial stiffness assessment by ultrasound in humans:
comparison between shear wave elastography, natural
mechanical waves, and myocardial stretch
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Background and Aim: Myocardial stiffness (MS) is a key intrinsic
property of the tissue that influences both diastolic and systolic car-
diac function. Using wave velocity, different ultrasound methods
exist to non-invasively assess MS during the cardiac cycle: shear
wave elastography (SWE), natural mechanical waves (NMW),
and intrinsic velocity propagation of myocardial stretch (iVP).
The objective of this study is to compare these methods in human.
Method: We performed a prospective study conducted in healthy
children (n = 20; mean age = 5.8 years [1 week to 15 years]). SWE,
NMW, and iVP were performed using the Verasonics Vantage
systems with a phased array ultrasound probe. SWE was ECG-trig-
gered with a 100ms incremental delay during 10 cardiac cycles.
NMW velocities were assessed after mitral and aortic valve closure.
iVP was assessed after the atrial kick.
Results: Using SWE, the mean velocity in systole was 1.85+0.58
m/s and 4.39+0.87 m/s in diastole and systole respectively
(p<0.001) with a peak max velocity of 6.32 m/s in systole.
Using NMW, the mean velocity after mitral valve closure was
3.3£0.75 m/s and 3.89+0.81 after aortic valve closure
(p<0.001). These NSW were statistically different than mean
SWE in diastole (p<0.005) and in systole (p<0.005). During the
isovolumetric cardiac cycle periods, SWE and NMW were not
different (p = 0.44 after mitral valve closure; p =0.08 after aortic
valve closure) and there was a significant linear correlation
between the velocities obtained by SWE and NMW after mitral
(r=0.801, p<0.001) and aortic valve closure (r = 0.822, p<0.001).
The iVP occurred 41.7+11.3 ms after the P wave onset (ECG) and
were statistically different than the SWE at this moment (1.56
+0.23 ms versus 1.2+0.37 ms respectively, p = 0.003).
Conclusions: In healthy volunteers, SWE has a significant physio-
logical variation during cardiac cycle. NMW and SWE have sim-
ilar velocities when temporally correlated. NMW occur during
isovolumetric periods and are different than diastolic and systolic
velocities observed by SWE.

Keywords: ultrafast ultrasound imaging, cardiology, shear
wave imaging, myocardial stiffness
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Background and Aim: Cardiac clinical management of Pediatric
Marfan Syndrome (MES) focuses on slowing aortic dilation
through pharmacological and surgical interventions coupled with
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exercise restrictions. However, impact of the latter on aortic prop-
erties, ventricular function, and vascular function in pediatric MFS
patients is poorly understood. We hypothesize that vascular and
ventricular responses to exercise are abnormal in MFS patients
when compared to healthy controls.
The objectives of this study are: 1) Study aortic, vascular, and ven-
tricular properties in pediatric MFS at rest and during exercise; 2)
Study aortic, vascular, and ventricular response to exercise and
study the associations to the degree and rate of aortic dilatation
in pediatric MFS.
Method: 35 pediatric MES patients (ages 10-17) and 35 age-matched
controls will undergo transthoracic echocardiography (TTE) dur-
ing rest and exercise. Vascular function is assessed at rest using Flow-
Mediated Dilatation (FMD), Carotid Intima-Media Thickness
(CIMT), and endoPAT, and during exercise using carotid-femoral
Pulse Wave Velocity (PWV). During exercise, participants pedal on
a semi-supine bicycle at 60 revolutions per minute (rpm) against
increasing resistance. Exercise concludes at 85% of age-adjusted
maximum heart rate or upon participant fatigue.
Results: Compared to controls (n = 20) at rest, MFS patients (n =
23) have comparable aortic stiffness index (p = 0.98), FMD %
change in diameter (p = 0.91), and CIMT (p = 0.64). MES
patients have significantly higher resting Reactive Hyperemia
Index via endoPAT (p < 0.01) and comparable PWV at rest
and peak exercise (p = 0.64 and p = 0.15, respectively).
Resting systolic and diastolic functional parameters, such as mean
longitudinal strain and mitral valve E/E’ ratio, are significantly
lower in MES patients (all p < 0.01). All parameters in MFS
patients, except mean longitudinal strain (p = 0.05), increase sim-
ilarly to controls during submaximal exercise.
Conclusions: Our preliminary data suggests that when compared to
healthy controls, aortic and vascular properties during rest and
exercise are not significantly different in MFS. Furthermore, while
MES patients have lower resting parameters for systolic and dia-
stolic function, these increase normally in response to submaximal
exercise indicating a preserved exercise response in MFS.
Keywords: Cardiac imaging, echocardiography, vascular
imaging, exercise physiology, Connective Tissue Disorders, pedi-
atric cardiology
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Background and Aim: Partial anomalous pulmonary venous return
(PAPVR) combined with atrial septal defect (ASD) is a rare con-
genital heart defect (CHD) causing a left to right shunt.

Left atrial (LA) hemodynamics are known to contribute to efficient
left ventricle (LV) filling, and understanding the disruption of LA
hemodynamics in these patients with PAPVR+ASD is important.
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Method: We used 4D-flow magnetic resonance imaging (MRI) to
assess LA hemodynamics in 10 patients (age 3.8+1.9 years), in
comparison with 13 age-matched normal subjects.
Flow measurements at each pulmonary vein (PV), the ASD and
mitral valve (MV) and flow particle tracking were used to classify
flow transfer by source (PV) and destination (ASD or MV).
Results: All patients had a right upper anomalous pulmonary vein
and a superior sinus venosus ASD. Patients had pulmonary to sys-
temic flow ratios (Qp:Qs) of 2.2-3.5 (meanzstandard deviation:
2.7£0.4). The fraction of total PV return flow per PV was calcu-
lated for each subject and no differences were found between nor-
mal and PAPVR+ASD subjects.
Right lower PV flow was more likely to pass through the ASD
(75%) than the MV. Left lower PV flow was more likely to pass
through the MV (75%) and left upper PV flow was almost evenly
distributed to the ASD (44%) and MV (56%). The greatest amount
of flow through the ASD occurred during systole. All patients’ PVs
showed a significantly greater proportion of total flow volume pass-
ing during systole compared with normal subjects (all p<0.01) who
conversely showed a greater proportion of flow volume during
diastole (all p<0.01). Pulmonary vein flow dynamics during the
atrial contraction period of the cardiac cycle showed no difference.
Left ventricular filling velocities were significantly reduced
(p<0.001) in PAPVR +ASD patients compared to normal subjects,
and Qp:Qs in patients (2.7+/-0.7) correlated positively with ASD
area (r=0.8).
Conclusions: Using 4D-flow MRI particle tracking allows classifi-
cation and assessment of both PV and LA flow dynamics in patients
with PAPVR and ASD. Flow through the ASD into the low pres-
sure right atrium during systole disrupts normal hemodynamics
and reduces LA conduit function leading to inefficient LV filling.
Keywords: 4D flow MRI, hemodynamics, Partial anomalous
pulmonary venous return, atrial septal defect, left atrium

Left atrial flow dynamics assessment by 4D flow MRI particle
tracking

Flow through ASD

An exemplar patient with partial anomalous pulmonary venous
return and atrial septal defect showing flow paths classified by ori-
gin (pulmonary veins) and destination (left ventricle or atrial septal
defect) allowing for complex analysis of flow dynamics.
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Background and Aim: BACKGR OUND: Juxtaposition of the atrial
appendages (JAA) 1s an unusual anomaly in which the two atrial
appendages lie on the same side, to the left or right of the great
vessels instead of either side. JAA can be diagnosed by angiography,
CT scan or echocardiography.

AIM: We highlight clinical implications of JAA and diagnostic
approaches in a series of 3 cases.

Method: Case 1:

A 32 week gestation baby, birth weight 1.65 kg with antenatal
diagnosis of transposition of great arteries (TGA) with intact ven-
tricular septum, diagnosis confirmed postnatally, required balloon
atrial septostomy for restrictive atrial septum.

Case 2:

Term baby with antenatal diagnosis of double outlet right ventricle
with TGA and sub pulmonary stenosis. Postnatal echocardiogra-
phy additionally identified JAA, and the balloon atrial septostomy
technique was accordingly adapted.

Case 3:
35+4 week gestation baby with antenatal diagnosis of TGA and
bilateral superior vena cavae (SVC) was referred for arterial switch
operation. Surgical inspection revealed severe hypoplasia of right
SVC, and non-connected large left SVC. There was no identifi-
able atrial mass in the right fossa and right atrial appendage (RAA)
and left atrial appendage (LAA) were juxtaposed to the left of the
main pulmonary artery. The left coronary venous system drained
directly to the RAA.
Results: Diagnostic approaches in a series of 3 cases.
Conclusions: Although rare, JAA is often associated with severe
congenital heart lesions, with significant implications for interven-
tional or surgical treatment. Precise and complete description of
this arrangement should be sought ahead of all interventions
and surgeries.

Keywords: Juxtaposition of atrial appendages, Transposition of
great arteries

Diagnostic approaches in a series of 3 cases
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Case 1. Fluoroscopy guided images showing: A. The guidewire directed to the left and
posteriorly, lying within the right atrial appendage (RAA). B. Diagrom showing wire within RAA

(pink) and across interatrial communication into left atrium (LA) (blue). Figure C. Guidewire very

similar in position to A, but across atriol septum ond entering pulmonary vein,

Cose 2. Figure F. Subcostal view showing right otriol appendoge projecting beneath left atrium
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Background and Aim: Failure of the systemic right ventricle (SRV) is
based on morphological differences between right and left ven-
tricles (RVsand LVs). RV adaptation to systemic afterload includes
increased circumferential over longitudinal global myocardial
strain, with an unknown impact on intracavitary blood flow dis-
tribution. This study aimed to explore the SRV pattern of hemo-
dynamic forces (HFs).

Method: 4D-Flow cardiovascular magnetic resonance data were
acquired using a prototype sequence on a 1.5-T MAGNETOM
Aera (Siemens Healthcare, Erlangen, Germany). The ratio
between transverse (inferior-anterior, HFIA and septal-lateral,
HFSL) and longitudinal (basal-apical, HFBA) HFs (RRMS) was
calculated as in Figure 1, for systole and diastole.

Results: We enrolled 12 adults with SRV (6 D-transposition of
great arteries after atrial switch operation and 6 L-transpositions)
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Case 1. Echo images - Figure D. Catheter in juxtaposed right atrial oppendage. Figure E.
Septostomy balloon infloted but lying in right atrium (RA).

Case 3. Postero-onterior and left anterior oblique views of 3D model printed from CT scon. The
RAA and LAA are seen adjocent to each other to the left of the greot arteries.

and 12 age-matched healthy subjects (41+12 vs 42+13,
p=0.89). Although SRVs reported comparable end-diastolic
volumes (83+18 ml/m?2) and ejection fraction (60£8%) to con-
trol RVs (75£13 ml/m2, p = 0.18; 64+5%, p = 0.25), SRV mass
(55£24 g/m?2), free-wall circumferential strain (-18.9+7.8%)
and longitudinal strain (-22.7%£6.1%) were different than
RVs (20£3 g/m2, p<0.001, -9.3[-11.0;-8.3], p<0.0001,
-27.4[-30.2;-25], p=0.015) and comparable to control
LVs (57+11 g/m2, p=0.7, -20.2£3.8%, p=0.3, 21.2+5.3,
p =0.5 respectively).
The 4D-Flow analysis showed that SRV systolic RRMS (0.98
+0.31) was similar to LVs (0.94£0.27, p = 0.78) but lower than
RVs (1.32+0.45, p=0.04). This reflected a significantly
increased HFBA with respect to RVs (0.338+0.150 vs. 0.162
+0.097, p=0.0025) and similar to LVs (0.462 = 0.186,
p =0.087). Concomitantly, a moderate correlation was demon-
strated between SRV systolic HFBA magnitude and GCS
(r2=0.47, p=0.013). During diastole, SRVs showed lower
HFBA (0.173+0.086) than LVs (0.304+0.104, p=0.0028),
revealing a diastolic RRMS (0.74 + 0.14) comparable to RVs
(0.73 £ 0.17, p=0.95) and significantly different from
LVs (0.50 % 0.19, p=0.003).
Conclusions: In SRVs, RRMS is similar to LVs during systole,
revealing a prevalent longitudinal direction of the blood flow,
possibly as a result of increased GCS. Inversely, the SRV filling
appears to be closely related to ventricular morphology as sug-
gested by a prevalent transversal blood flow direction during
diastole and a diastolic RRMS comparable to RVs.
Keywords: Systemic Right Ventricle, 4D-Flow MRI
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Figure 1 On the left: ratio between the root mean square (RMS)
of the transversal (i.e., septal-lateral and inferior-anterior) and lon-
gitudinale (basal-apical) components of the HDF (RRMS). On
the right: RRMS systolic and diastolic values. Each box ranges
between 25th and 75th percentile with a line pointing out the
median values; whiskers indicate the 10th and 90th percentile,
respectively.
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Left atrial strain in children with idiopathic dilated
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Background and Aim: In adults with dilated cardiomyopathies left
atrial conduit strain on CMR has been shown to have a superior
value for predicting unfavorable outcome than left ventricular
ejection fraction or left ventricular global longitudinal strain.
Strain analysis has also recently received attention in the pediatric
population with cardiomyopathies, however the data is limited.
The aim of the study was to assess differences between left atrial
strain in pediatric patients with idiopathic dilated cardiomyopathy
(DCM) and the control group, as well as its’ association with
unfavorable outcome.

Method: Patients with idiopathic dilated cardiomyopathy under the
age of 18 and age-matched healthy control subjects were included
into the study. 2D speckle tracking echocardiography (STE) was
performed using Philips EPIQ ultrasound system 9.0.1., left atrial
reservoir and conduit strain, left ventricular global longitudinal
strain (LV GLS), left ventricular ejection fraction (LVEF) as well
as left ventricular internal diastolic diameter (LVIDd) z-score were
assessed. Unfavorable outcome was defined as qualification for or
receiving heart transplant.

Results: There were 21 children with DCM included into the
study; 14 boys and 7 girls, mean age 7 years (SD 6.1 years).
Four patients (19%) were qualified for or received heart transplant.
Children with dilated cardiomyopathy had a significantly lower
left atrial reservoir strain (26£11.8 vs. 43+£9.8 p<0.01) as well as
a significantly impaired left atrial conduit strain (-22£12.8 vs. -
32+9.9 p=0.01). Furthermore, children with unfavorable out-
come compared to those with DCM without adverse events
had a significantly lower left atrial reservoir strain (13.1£7.4 vs.
29+10.7 p=0.01) as well as significantly different left atrial con-
duit strain (-10£3 vs. -25.1%£12.6 p=0.03). Patients with
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unfavorable outcome had a significantly lower LV GLS -16%
vs. -7.6% (p-value <0.01), LVEF 18.9% vs. 42% (p-value
<0.01) as well as LVIDd z-score +5.0 vs. +3.2 (p-value<0.01).
Conclusions: Left atrial strain seems to be an easily obtainable
parameter that differentiates children with DCM from healthy
control subjects. Furthermore, reduced LA reservoir function
demonstrated by STE strain might be a useful marker for risk strati-
fication in children with idiopathic DCM.

Keywords: pediatric idiopathic dilated cardiomyopathy, left
atrial strain
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Genotype-phenotype interactions in left ventricular
morphology, diastolic function, and systolic function in
pediatric loeys-dietz syndrome
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Slorach?, Wei Hui?, Vitor Guerra®, Luc Mertens®
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Background and Aim: The mutations causing Loeys-Dietz
Syndrome (LDS) have pathological effects beyond aortopathy.
These can be heterogenous in severity and phenotype between
the mutations. Our group previously found LDS patients have sig-
nificantly lower left atrial strain and left ventricular (LV) diastolic
functional parameters compared to age-matched controls. The aim
of this project is to study the impact of genotype-phenotype inter-
actions on LV morphological and functional parameters in pedi-
atric LDS.
Method: Patients were identified from an institutional database
from 1/2001 - 12/2020. Inclusion criteria were: a pathogenic
or likely pathogenic variant of TGFP2, TGFp3, TGFpRI1,
TGFBR2, SMAD2, or SMAD3; and > 2 transthoracic
echocardiogram (TTE) performed before age 18. LDS patients
were divided into 2 groups: TGFPR2 vs. Other (TGFp2,
TGEFp3, TGFBR1, SMAD2, or SMAD3). Clinical parameters
were collected via chart review of LDS patients and age-matched
controls were extracted from our laboratory database. TTEs were
reviewed offline and measurements were gathered on aortic Sinus
of Valsalva (SoV), LV morphology, LV diastolic function, and LV
systolic function.
Results: The median age at TTE was 12.3 (IQR: 6.85) for LDS-
TGFBR2 (n=15) and 12.8 (IQR = 10.7) for LDS-Other (n
=22). LDS-TGFPR2 patients had significantly larger mean SoV
(2.18+0.32 vs. 1.89£0.42, p = 0.026) and SoV z-scores (3.04
+0.45 vs. 2.70+0.68, p = 0.053). There were no significant
differences in LV diastolic or systolic functional parameters
between genotype groups.
Conclusions: Pediatric LDS patients with TGFPR2 mutations have
increased aortic dilatation compared to non-TGFpR2 LDS
patients, suggesting aortic genotype-phenotype differences.
There are no significant differences in LV morphology and func-
tion between the mutation groups. Further studies are needed to
better delineate genotype-phenotype relationships in LDS
patients.

Keywords: Echocardiography, left ventricular diastolic func-
tion, left ventricular systolic function, left ventricular morphology,
Connective Tissue Disorders, Pediatric Loeys-Dietz Syndrome
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General Characteristics LDS: TGFBR2 LDS: Other (n=22) P
(n=15)
Age at echo (years)* 12.3,6.85 12.8,10.7 0.745
Gender (#, % males) 8,53 15,72 0.573
Height (cm)* 152, 36 152, 62.5 0.898
Weight (kg)* 28.8,25.9 39.9,37.8 0.599
BSA (m?) 1.2940.47 | 13240.54 0.838
Aortic Sinus of Valsalva (cm) 2.18+0.32 | 1894042 0.026
Aortic Sinus of Valsalva Pediatric Heart Network 3.044045 | 2.70+0.68 0.053
(PHN) z-score
Left Ventricular Structure
LV End-Diastolic Diameter, indexed* 3.92,1.91 3.33,2.2 0.795
LV End-Systolic Diameter, indexed™ 2.56,1.12 2.14,1.40 0.927
LV Posterior Wall Thickness in End-Diastole, 0.52,0.09 0.44,0.11 0.089
indexed™
LV Posterior Wall Thickness in End-Systole, 095+0.28 | 0.79+0.27 0.093
indexed
Left lic Function
Mitral Valve E-velocity (cm/s) 78.6+24.9 7854 16.2 0.995
Mitral Valve A-velocity (cm/s) 45.1+9.34 43.14+8.01 0.502
Mitral Valve E/A ratio 1.814+0.74 1.92+0.58 0.644
Mitral Valve E’-velocity (cm/s) 16.143.45 16.543.53 0.722
Mitral Valve A’-velocity (cm/s) 6.10+ 1.51 562+ 1.69 0.376
Mitral Valve E/E’ 486+1.21 492+1.34 0.905
I ic Relaxation Time (ms)* 60, 20 61, 20.5 0.526
Mitral Valve Deceleration Time (ms)* 172,595 141,58 0.710
Mitral Valve A-wave Time (ms)* 140, 84 119, 67 0.058
Left Systolic Function
Mitral Valve S"-velocity (cm/s)* 11.2, 2.05 10.8, 3.5 0.139
LV Ejection Fraction (%) 56.24+7.01 53.649.59 0.348
LV Shortening Fraction (%) 37.443.68 35.544.28 0.157
Global Longitudinal Strain (%) 1884349 20.3+3.62 0317

Table 1: I ch , LV hology, LV di. lic fi ion, and LV systoli
function parameters in LDS-TGFBR2 patients vs. LDS-Other. The mean and standard
deviations are listed for normally distributed variables, which were analyzed using Unpaired
Student’s t-test. Medians and interquartile ranges are listed for non-normally distributed
parameters (marked by an asterisk), which were analyzed using Mann-Whitney U test.
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Utilization of 3D-virtual cardiovascular models for
operative planning of complex congenital heart defects: A
single-center 1-year experience

Peter Olejnik!, Patricia Srmkova', Marek Kardos®
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Bratislava, Slovakia; Department of Pediatric Cardiology, Faculty of
Medicine, Comenius University, Bratislava, Slovakia; >National Institute
of Cardiovascular Diseases, Pediatric Cardiac Center, Bratislava, Slovakia

Background and Aim: The goal of this single-centre study was to
evaluate the benefits of 3D virtual versicolour heart models in
clinical management of patients with complex congenital heart
defects.

Method: Between October 2021 and September 2022, 27 three-
dimensional virtual heart models based on computed tomography
data were reconstructed. The contribution of 3D virtual heart
models for perioperative planning improvement was evaluated
in all patients.

Results: 17 virtual models focused on imaging of complex intracar-
diac anatomical structures and 10 virtual models aimed on delin-
eation of complex extracardiac vascular anatomy were created.
Each model offered an improved anatomical orientation of cardio-
vascular structures. After models” analyses by pediatric cardiologists
and cardiosurgeons the most suitable cardiac surgery or catheter
intervention was chosen in each individual case.

Conclusions: The use of 3D virtual models enabling high-quality
spatial imaging of cardiovascular structures can facilitate

https://doi.org/10.1017/51047951123001099 Published online by Cambridge University Press

interventional procedures in complex congenital heart defects
due to better preoperative planning.

Keywords: 3D-virtual models, congenital heart defects, oper-
ative planning
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Association between arterial stiffness of the common
carotid artery and left ventricular function in children,
adolescents and young adults

Franziska Sciuk!, Theresa Vilsmaier’, Marie Kramer!, Magdalena
Langer!, Brenda Kolbinger?, Pengzhu Li', André Jakob!, Nina
Rogenhofer’, Robert Dalla-Pozza!, Christian Thaler, Nikolaus
Alexander Haas', Felix Sebastian Oberhoffer’

"Division of Pediatric Cardiology and Intensive Care, University
Hospital, LMU Munich, Munich, Germany; ?Division of Gynecological
Endocrinology and Reproductive Medicine, Department of Obstetrics and
Gynecology, University Hospital, LMU Munich, Munich, Germany

Background and Aim: Arterial stiffness serves as an early marker for
cardiovascular risk stratification. Two-dimensional speckle
tracking (2DST) of the common carotid artery (CCA) has been
recently introduced for the assessment of regional arterial stiffness.
The literature suggests a link between increased arterial stiffness
and cardiac dysfunction in adult patients. This study aimed to
investigate the relationship between arterial stiffness of the CCA
measured through 2DST and left ventricular (LV) function in a
cohort of children, adolescents and young adults.
Method: Regional arterial stiffness of both CCA was evaluated
through 2DST by determining peak circumferential strain (CS,
%) and strain rate (SR, 1/s). LV function was assessed through
M-Mode echocardiography, pulsed Doppler and tissue Doppler
imaging. Moreover, a non-invasive LV pressure-volume loop
was generated enabling the calculation of LV hemodynamics
and efficiency parameters. For analysis, the Spearman and
Pearson correlation coefficients were utilized.
Results: 149 subjects with a mean age of 13.19 years were included
in this study. Average CS was 14.60£3.84 % and average SR 4.03
+0.90 1/s. Myocardial early diastolic peak velocity (E’, cm/s) mea-
sured over the interventricular septum correlated significantly with
CS (r=0.248, p=0.002) and SR (r=0.249, p = 0.002). Similar
effects were demonstrated for E’ measured over the LV wall
and CS (r=0.180, p=0.028). Significant inverse correlations
were displayed between CS and/or SR with interventricular sep-
tum thickness at end-diastole, LV posterior wall thickness at end-
diastole, relative wall thickness and LV mass. For the remaining LV
parameters including ejection fraction, global longitudinal strain,
mitral inflow velocities, LV hemodynamics and efficiency param-
eters derived by generating a non-invasive pressure-volume loop,
no significant correlations were found.
Conclusions: This study suggests a small but significant link between
regional arterial stiffness of the CCA, LV diastolic function and LV
morphology. Subjects with increased arterial stiffness might display
a higher susceptibility for lower LV diastolic function.
Therefore, the implementation of 2DST of the CCA might pro-
vide additional information for early cardiovascular risk
stratification.

Keywords: Arterial Stiffness, Two-Dimensional Speckle
Tracking, Left Ventricular Function, Pediatric Cardiology
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Regional elevation of liver T1 in fontan-associated liver
disease

Edythe Tham', Paul Greidanus', Carolina Escudero®, Joseph Pagano’,
Richard Thompson?
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Engineering/University of Alberta

Background and Aim: Fontan associated liver disease (FALD) is a
characterized by hepatic congestion and progressive hepatic fibro-
sis in patients with a single ventricle Fontan circuit. This condition
is generally clinically silent until late in the disease necessitating
techniques for early detection. Liver T1 mapping has been used
to screen for FALD, though thus cannot reliably distinguish
between congestion or fibrosis.
Method: This cohort study compares liver T1 measured with a
liver-specific T1 mapping sequence (PROFIT1 - Proton
Density Fat Fraction Imaging with Water-Specific T1) in
Fontan patients to cohorts of patients with biventricular congenital
heart disease (BiV-CHD) and controls with normal cardiac func-
tion and anatomy. Liver T1 was measured from several axial slices
at the widest dimension of the liver. Ventricular volumes and ejec-
tion fraction (EF) were calculated from the systemic ventricle.
Myocardial native T1 mapping (MOLLI) at a mid-ventricular
short axis were quantified. Cohort means were compared with
Kruskal Wallis test and Dunn’s posthoc test and association was
determined with Pearson correlation coefficient.
Results: Global Liver T1 was significantly elevated in the Fontan
cohort (n = 20) compared to BiV-CHD patients (n = 12) and con-
trols (n=9) (785ms, 672ms, 671ms, p<0.001), with a consistent
pattern of significantly elevated T1 values in the peripheral liver
as compared to central liver regions in the Fontan group (change
in T1 = 54 ms in Fontan, versus 6 ms in BiV-CHD and 13 ms in
controls, p<0.001). PROFIT1 also yielded simultaneous T2*
maps, with similar values in all groups (Fontan 29.3 ms, BiV-
CHD 24.7 ms and controls 24.4 ms) and PDFF (fat fraction) maps
(Fontan 1.6%, BiV-CHD 1.9%, controls 1.8%). Fontan liver T1
values were also significantly elevated as compared to BiV-
CHD and controls as measured with the cardiac (MOLLI) acquis-
itions (728ms, 583 ms, 583 ms, p<0.001) and values were corre-
lated with PROFIT1 T1 values (r=0.88).
Conclusions: Fontan patients have significantly increased liver T1
values as compared to BiV-CHD and controls, although the con-
tributions from congestion and fibrosis remain unknown. Higher
global T1 values are associated with a pattern of elevated values in
the peripheral liver regions, which may be a clue to distinguishing
liver fibrosis and congestion.

Keywords: T1 mapping, Fontan associated liver disease, MRI

T1 maps

PROFIT1 map showing regional variations in the liver
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Role of speckle-tracking echocardiography and feature
tracking-CMR in evaluation of myocardial deformation in
repaired tetralogy of fallot patients
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Giovanni Di Salvo®
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Cardiology, Padua University, Italy

Background and Aim: Current surgical procedures guarantee a sur-
vival at 20 years of repaired Tetralogy of Fallot (r-TOF) patients
post pulmonary valve replacement (PVR) around 90%. The grow-
ing adult r-TOF population is not free from adverse events and
right ventricular disfunction via ventricular-ventricular inter-
actions might lead to left ventricular failure.
To identify possible correlation between cardiac magnetic reso-
nance (CMR) and speckle-tracking echocardiography (STE)
functional data in r-TOF patients pre and post-PVR; to early
depict systolic disfunction by global longitudinal strain (GLS) val-
ues and then optimize CMR and PVR timing; to identify corre-
lation between GLS and feature tracking-CMR (FT-CMR) to
detect differences in pre and post-PVR.
Method: In this retrospective and partly prospective single center
study, r—-TOF patients’ inclusion criteria are: a) repaired TOF; b)
available CMR and 2D-Echo data pre-PVR; ¢) underwent to
PVR between July 2015 and September 2021; d) CMR and
2D-Echo data post-PVR. Multivariate analysis was performed.
Results: Analysis performed on data obtained from the 15 eligible
patients (8 females, mean age 23.4 years, SD 12.4 years) showed
a statistically significant reduction in telediastolic (p.004) and tele-
systolic (p.01) volumes after PVR, with no significant increase in
ejection fraction (p.853). Right ventricular ejection fraction pre-
PVR was found to be an early indicator of right ventricular GLS
post-PVR (p.027). Right ventricular GLS calculated by FT-CMR
showed statistically significant improvement pre- and post-
PVR (p.005).
Conclusions: This study highlights that the sooner the valve replace-
ment is performed, the better the GLS will be. Moreover, it depicts
that right ventricular myocardial remodeling is well evaluated by
STE and FT-CMR. Furthermore, it suggests an update of the cur-
rent guidelines in order to include such parameters in the routinary
evaluation of r-TOF patients post-PVR.

Keywords: Tetralogy of Fallot, Pulmonary Valve
Replacement, Cardiac Magnetic Resonance, Speckle-Tracking
Echocardiography, Global Longitudinal Strain
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Long term cardiovascular effects of COVID-19 infection in
children
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Background and Aim: COVID-19 infection has been associated
with prolonged cardiovascular dysfunction in adults, however sim-
ilar information in children is lacking. In this study, we performed
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cardiovascular assessment in children who were infected by the
SARS-CoV-2 up to one year from their infection and compared
their results with healthy controls who have not been infected by
SARS-CoV-2.
Method: A total of 234 children were evaluated. Group 1 consisted
of 155 children with positive history of COVID-19 infection [105
recovered at home; mild disease, 40 required hospitalization;
severe/moderate disease and 10 had multisystem inflammatory
syndrome (MIS-C)]. The remaining were healthy controls with
negative SARS-CoV-2 IgG antibodies (Group 2). In all children
we performed anthropometric measurements and measured lipid
profile and inflammatory markers. All children were examined
with echocardiography to assess left and right ventricular function
using conventional M-mode, colour Doppler and tissue Doppler
and had aortic stiffness with pulse wave velocity (PWYV) and
carotid intima media thickness (IMT) measurements.
Results: Children in Group 1 were older (mean age 10.8+/-3.2
years vs 8.5+/-2.8 years, p<0.001) and had increased body mass
index (20.3+/-5.6kg/m2 vs 18.4+/-3.5Kg/m2, p<0.001).
Systolic blood pressure was also increased in Group 1 (118.9
+/-10.4 vs 114.1+/-8.8mmHg, p<0.001). Systolic and diastolic
left ventricular functional indices using conventional and tissue
Doppler modalities were comparable between groups. Left ven-
tricular mass indexed for body surface area was also similar between
groups (Group 1: 50.7 +/-10.8 vs 48.5 +/-10.2 in Group 2, p
=0.138). PWV was increased in Group 1 (5.02+/-0.7m/sec vs
4.7+/-0.6, p<0.001) whereas carotid IMT was similar between
groups (p =0.902). The vascular changes between groups were
abolished when analysis was accounted for differences in age, body
mass index and blood pressure. Cholesterol levels and inflamma-
tory markers were also comparable between groups.
Conclusions: This study demonstrates that there is no evidence of
cardiovascular dysfunction in children up to one year following
COVID-19 infection when comparison was made with children
who have not been infected by SARS-CoV-2. These data contra-
dict findings reported in adults and support the milder phenotype
of COVID-19 infection in children.

Keywords: COVID-19 infection, children, cardiac involve-
ment, echocardiography, SARS-CoV-2 IgG antibodies, PWV
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A rare case of abnormal origin of the left circumflex
coronary artery from the right branch pulmonary artery
Mohamed Metwally Abdelaal, Mustafa Hassan Algbandi?
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Background and Aim: We are reporting a case of 5 years old. Healthy
and a symptomatic. He had a previous echo in which a coronary
fistula from left anterior descending to the apex of left ventricle.
The left ventricular function was normal, the left anterior descend-
ing coronary was dilated and there were no ECG changes.
Method: Repeated echo showed suspected left circumflex coronary
from the right pulmonary artery branch. A cardiac catheterization
was done (figure 1).

Results: Aortic root injection showed that the left circumflex coro-
nary artery is filling retrogradely from the left anterior descending
and draining at the right pulmonary artery branch. After discussion
with the surgeon it was decided to re-implant the left circumflex to
the aortic root.

Conclusions: Anomalous origin of the left circumflex from right
pulmonary artery branch is a rare disease. Should be suspected if

https://doi.org/10.1017/51047951123001099 Published online by Cambridge University Press

the left circumflex was not seen clearly by echo. Confirmation
by cardiac angiography is important before surgical repair.

Keywords: Anomalous coronary origin, Congenital heart dis-
ease, Case report

Figure 1 Aortic root angiography showed Left circumflex artery
filling retrogradely
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Early left atrial dysfunction by strain echocardiography in
duchenne muscular dystrophy
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Background and Aim: Duchenne muscular dystrophy (DMD) is a
rare genetic disease. Dystrophin deficiency causes muscle dysfunc-
tion. With advances in respiratory support, cardiomyopathy
related heart failure is becoming the leading cause of death.
Currently, this patient group lacks suitable methods for early risk
stratification aiding targeted cardiac prophylaxis and treatment in
these patients. Our study aimed to analyze echocardiographic LA
strain (LAS) indices in children with DMD.

Method: Design: multicenter retrospective case-control (1:1)
observational study. DMD sample was collected from two pediat-
ric clinical centers (Poznafi, Gdafisk) based on genetically con-
firmed diagnosis. Age-matched healthy controls (CTR) were
analyzed for comparison. Standard echocardiographic protocol
and 2CV, 4CV LAS (zero strain reference at end-diastole) was used
to acquire measurements. Data is given for DMD vs CTR respec-
tively as mean +SD or median (min—max) appropriately for the
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distribution. Statistical calculations facilitated appropriate paramet-
ric and non-parametric tests (Wizard 2.0.12).
Results: Forty-three cases and 44 controls were studied. There
were no age (9.0£3.9 vs 9.0£3.9 years, p=0.966), weight
(30.0, 10.5-80.0 vs 32.7, 15.0-75.0 cm, p =0.403), BMI (17.6,
12.8-31.2 vs 16.4, 13.2-26.0 kg/m2, p =0.169) and BSA (1.0,
0.48-1.96 vs 1.1, 0.71-1.79 m2, p = 0.522) differences between
the groups but they diftered significantly in height (129+21.6 vs
141+25.2 cm, p=0.017). The reservoir strain was significantly
lower for DMD both in 4CV 42.4%+17.3% vs 50.3%%15.6%,
p=0.010 and 2CV 48.2%%13.6% vs 55.1%+11.9%, p =0.041.
The conduit strain was significantly higher for DMD in
4CV -33.1%+14.7% vs -38.5%+%11.8%, p=0.024 but not in
2CV -36.9%+12.7% vs -40.3%%10.4%, p=0.127. Contractile
strain was equal in 4CV -9.4%£5.0% vs -11.8%+7.0%, p = 0.089
but higher for DMD in 2CV -11.2%%6.6% vs -14.8%
+5.3%, p=10.003.
Interestingly, we found that LA reservoir and conduit strain values
are age-dependent in DMD patients (but not in controls).
Consequently, in patients aged > = 9 years all LAS indices diftered
significantly between the groups.
Conclusions: This is first LA strain analysis in DMD patients. The LA
strain difters in the DMD patient group and may be an early marker
of cardiac dysfunction in these patients. Significant variability in
the measurements was observed. Larger patient cohorts and longi-
tudinal observational studies assessing the clinical value of LA strain
analysis are necessary.

Keywords: left atrial strain, echocardigraphy, Duchenne
Muscular  dystrophy, cardiomyopathy, heart failure, risk
stratification
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software in pediatric echocardiography: A feasibility study
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Background and Aim: Transthoracic echocardiography is the
first-line non-invasive investigation for assessing pediatric patients’
cardiac anatomy, physiology, and hemodynamics, based on its
accessibility and portability, but complete anatomic and hemo-
dynamic assessment is time-consuming. The study aimed to estab-
lish the feasibility, utility, and variability of automated software
using artificial intelligence designed for adults in a cohort of
pediatric patients.

Method: The study was carried out at the University Hospital of
Bordeaux between August and September 2022 and included
45 patients with normal or near normal heart architecture who
underwent a 2D TTE. We compared Al automatic measurements
with manual measurements performed by a senior and a junior
pediatric cardiologist. As the Al software has designed for adults,
we decided to divide our patients into two subgroups: the first
group (patients <9 years, 60%) and the second group (patients
>9 years, 40%).

Results: The mean age of our patients at the time of evaluation was
8.2 years* 5.7, and the main reason for referral to our service was
the presence of a heart murmur (n = 13). Globally, we observed
good Spearman correlations (Fig. 1) between two cardiologists
ranging from 0.53 to 0.95, with only 2 values among 23 below
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0.70 (FAC and EF). Whereas between cardiologists and software,
correlations varied much more: from 0.00 to 0.96, with 19 among
46 values below 0.7. Bland Altman’s analysis showed that globally
there is a good agreement between both physicians with a mean
error of 34.2% (<9 years old) and 33.5% (>9 years old), and the
error value is lower than the 30% cut-oft in respectively 13 and
14 traits among 23. When comparing software and senior physi-
cians, the agreement is clearly better for the subgroup of patients
over 9 years old (mean percentage of error of 43.3% and 51.0%).
However, for 2 assessed parameters in the youngest group and 4 for
the oldest, the error was below 30%.
Conclusions: In this preliminary study, we found that automated
artificial intelligence software provided promising results for ana-
lyzing some of the main echocardiographic parameters, even for
children.

Keywords: echocardiography, artificial intelligence, auto-
mated measurements, deep learning, pediatrics.
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An echocardiographic score to predict central venous
pressure in children with heart disease
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Background and Aim: Central Venous Pressure (CVP) invasive
monitoring allows to directly evaluate haemodynamical changes
in adult population with heart failure (HF), cardiogenic and
obstructive shock. Nevertheless, evidence so far collected are
not strong enough to support the use of the same parameters in
children. We elaborated an echocardiographic model to indirectly
estimate CVP in children using IVC diameters (IVCd), IVCd/
Aortic diameters (Aod) ratio, and IVC collapsibility index
(IVCCI) (i.e.: IVC maximal diameter — IVC minimum diam-
eter)/IVC maximal diameter) based on pediatric z-scores recently
published by Mannarino et al.

Method: we longitudinally evaluated children (0-18 years-old)
with a diagnosis of chronic and acute HF, pulmonary hyperten-
sion, cardiogenic shock, and a biventricular cardiac physiology that
accessed to our department from October 2021 to March 2022.
CVP was invasively monitored due to cardiac surgery, hearth
transplantation and acute HF, without ventilatory assistance.
IVCd, Aod, IVCd/Aod ratio, and IVCCI were simultaneously
collected by 2-dimensional bed-side echocardiography.

Results: 80 children were enrolled. Table 1 shows the main echo-
cardiographical results collected.

IVC diameter standardized per body surface area (BSA) (+/- 2
SDS) showed a weak direct correlation to CVP (rho 0, 36; p 0,
001). IVVCI standardized per BSA predicted CVP variation in
patients with invasive CVP among 0-5 mmHg (sensitivity
96.5%) but it was inaccurate in patients with increased CVP.
Univariate linear regression showed positive linear correlation
between caval diameters, the cavo-aortic ratio, and CVP; while
CVP and IVCCI showed a negative logarithmic relationship.
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A predictive model was obtained through multiple linear regres-
sion (PVC = 1.8*IVC/AoSDS -3, 9*In(IVCC)+17, 8) with a
sensitivity of 85% and a simplified model was elaborated through
the analysis of ROC curves: IVCC > 30% and IVCmax/AoSDS
<1.55 estimated a CVP between 0 and 5 mmHg; IVCCI <30%
and IVCmax/AoSDS> 1.55 estimated a CVP greater than 10
mmHg. Our simplified model showed high correlation with
CVP measure (Spearman’s tho 0.95, p value 0.000).
Conclusions: Our predictive model and simplified predictive model
could be reliable tools to estimate CVP in children affected by HF,
pulmonary hypertension, cardiogenic and obstructive shock.
Further studies will be needed to confirm its validity.
Keywords: Predictive score, central venous pressure, cardio-
genic shock, heart failure

Table

IVC minimal diameter (mean) 9,76 mm (+/- 4,61)

IVC maximal diameter (mean) 12,33 mm (+/- 4,76)

Aortic diameter (mean) 9,53 mm (+/- 2,36)

IVCCI (mean) 23% (+/- 14)

Thoracic aorta/TVC ratio (mean) 1,29 +/- 0,34

CVP 0-5 mmHg 27 33,75%
6-10 mmHg 34 425%
11-15 mmHg 10 12,5%
=15 mmHg 9 1125%

Correlation with CVP (linear Parameter R2 corr P value

fegies=ion) IVC min SDS 059 <0001
IVC max SDS 0,31 <0,001
IVC max/ Ao SDS 0,79 <0,001
vea 0,68 <0,001

IVC, Inferior vena cava; IVCCI, (IVC maximal di.
diameter; CVP, central venous pressure.

ter — IVC minii di

ter)/ IVC maximal
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Background and Aim: Pulmonary arterial hypertension (PAH) is
characterized by increased RV afterload leading to myocardial
adaptation including interstitial fibrosis. There is growing evidence
that fibrosis, and the resulting increase in myocardial stiffness play
an important role in the development of right heart failure and may
be used as an important prognostic factor. Myocardial stiffness has
been non-invasively estimated using high frame rate imaging by
quantifying the velocity of mechanical waves which relates to stift-
ness. These waves may be induced by valve closure, or during the
atrial kick which is thought to reflect differences in end diastolic
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stiffness. Our aim was to compare the mechanical wave velocity
during atrial kick in children with pulmonary arterial hypertension
with those in healthy children.
Method: Mechanical wave imaging was prospectively performed in
children with PAH and controls with normal hearts using a com-
mercially available clinical scanner with research software enabling
high frame rate imaging. The interventricular septum was imaged
in the 4 chamber view and mechanical wave velocity induced by
the atrial kick (AK) was measured offline using custom made in-
house software. Clinical data was obtained using conventional
ultrasound as per institutional standard of care.
Results: Data from 28 children were analyzed (11 PAH, 17 con-
trols) with no significant difference in age (9.5 years (7.4-16.7)
vs 9.5 years (5.7 — 11.6) p = 0.61); height (133.5 cm (116.2-
160.5) vs 146.3 cm (121.9-152.3) p=0.86, weight (27.9 kg
(20.8- 63.4) vs 32.4 kg (23.0- 49.2) p =0.96) or interventricular
septal thickness (0.62 cm (0.51-0.75) vs 0.63 cm (0.51- 0.67) p =
0.91). Patients with PAH showed a significant increase in atrial
kick velocity when compared to controls (1.6 m/s (1.3-2.0) vs
1.1 m/s (1.0- 1.5) p = 0.003). When related to LV diastolic func-
tion assessed with LA strain, AK velocity significantly correlated to
left atrial pump function (r = 0.81, p = 0.02) but not reservoir or
conduit function.
Conclusions: Natural mechanical wave imaging is able to detect
differences in wave velocities between children with PAH vs
healthy controls and could be helpful in the surveillance and prog-
nosis of pulmonary arterial hypertension.

Keywords: mechanical wave imaging, natural shear wave,
myocardial stiffness, pulmonary arterial hypertension, high frame
rate imaging,
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Beyond aortopathy: reduced left atrial strain and diastolic
dysfunction in pediatric loeys-dietz and marfan patients
Alison Howell, Nairy Khodabakhshian, Wei Hui, Cameron Slorach
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Background and Aim: Reports of cardiomyopathy and observed
myocardial fibrosis in Loeys-Dietz (LDS) and Marfan’s (MFES) sug-
gest heart function beyond measured ejection fraction warrants
closer observation. Left Atrial (LA) strain represents a novel
approach to diagnosing diastolic dysfunction in Pediatrics.
Method: This is a single center retrospective cohort study of LDS &
MES patients from 2006 — 2020. Chart review identified clinical
parameters. Coupled Cardiac MRI and Echocardiogram’s were
reviewed and comprehensive diastolic assessment performed and
compared to matched controls (N = 32).

Results: We identified 37 LDS and 39 MES patients; median over-
all age 15 years (IQR 6), 49.5% male. Mitral regurgitation >mod-
erate was present in 2 LDS and 5 MFS. Mitral valve prolapse in 5
LDS and 23 MFS. Nine LDS and 5 MFS had previous aortic root
replacements. No difference in left atrial or ventricular dimensions
or heart rate (p =0.6) between the LDS/MFS and controls.
Both LDS & MFS groups had significantly lower LA reservoir
stain (LDS 34% (IQR13), MFS 32% (IQR 12) vs 42%
(IQR15), p=0.001, <0.001), conduit strain (LDS 25%
(IQR14), MFS 25% (IQR8.5) vs 35% (IQR1), p=0.002,
p<0.001), peak strain rate (LDS 1.0 1/s (IQRO0.4), MES 1.0
(IQRO.5) vs 1.4 (IQRO.5), p= 0.004, p=0.001) and conduit
strain rate (LDS 2.1 (IQR0.9), MFS 2.0 (IQR0.9) vs 3.01 1/s
(IQRO.9), p=0.002, p < 0.001).

Other diastolic parameters were significantly lower; mitral valve E
(LDS 7625, MES 78+25.6 vs 66+13 cm/sec, p = 0.023, p 0.001),
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lateral E*(LDS 16+6, MFS 15+5 vs 17.8+4 cm/sec, p = 0.335, p
= 0.007), mitral valve E/E" (LDS 5£1.6, MES 2+1 vs 1410 cm/
sec, p <0.001, p <0.001).
Reduced LA reservoir strain and strain rate were significantly cor-
related with reduced left ventricular strain (r=-0.602, p<0.001
and r=-0.462, p = 0.006 respectively). There was no significant
reduction in LA strain in 16/40 patients identified with fibrosis
on T1 mapping. LDS patients receiving an angiotensin receptor
blocker (ARB) showed a trend of improved LA reservoir function
(LA reservoir strain: 40£17 Vs. 32+7%, p =0.059. LA reservoir
strain rate: 1.3+£0.6 Vs. 1.1£0.2 1/s).
Conclusions: Pediatric LDS patients have reduced LA strain and
lower diastolic function. Further prospective studies are warranted.
Keywords: Left Atrial Strain, Loeys-Dietz, Marfans, Diastolic
function
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Background and Aim: The ductus arteriosus (DA) is a part of the fetal
circulation. Normally the DA close in the neonatal cardiac transi-
tion period immediately after birth, but for some neonates the clo-
sure is delayed. Though a delayed closure is thought to be a
common phenomenon, little is known about the prevalence of
open DA and the timing of the spontaneous closure in term born
children. We aim to investigate how often an open DA will
develop into a persisting ductus arteriosus (PDA). Furthermore,
we aim to assess associated factor with the delayed closure of
DA based on echocardiographic variables and maternal factors.
Method: Echocardiograms were prospectively collected in the
Copenhagen Baby Heart Study, a prospective cohort study with
24.522 echocardiographic examination in a database. All examina-
tions made at baseline were evaluated to discover an open ductus
arteriosus (n=561). Families to a child where an open DA was
found at baseline examination was contacted by telephone and
offered a follow-up examination. At initial contact, parents will
be asked if the children have been treated for or still are being fol-
lowed by a paediatric cardiologist for a PDA. Children with no
known PDA, will be invited to a follow-up echocardiogram. A
positive PDA will be defined by a retrograde jet in the parasternal
SAX projection. The child with a PDA will be referred to a paedi-
atric department to a clinical follow up.

In general, baseline data on maternal and obstetric factors will be
extracted from the Copenhagen baby heart database. This will
enable us to assess pre-, peri-— and post-natal risk factors for devel-
oping a PDA.
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Results: The project is ongoing. As for now we have contacted and
included 52% (n=294). The inclusion-goal is 80%. Until now
twenty-seven children out of 294 with a early open DA have been
found with a PDA (8%). This is not adjusting for a small subpopu-
lation of preterm born children.
Conclusions: Our preliminary result suggests a measurable preva-
lence of PDA in our population. A more reliably result will follow
as we reach our inclusion criteria and statistically adjust for gesta-
tional age.

Keywords: Congenital Heart Defects (CHD), Ductus
Arteriosus, Patent (PDA), Ductus Arteriosus, echocardiography,
neonatology.
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Background and Aim: The ductus arteriosus (DA) is a part of the fetal
circulation. Normally the DA close in the neonatal cardiac transi-
tion period immediately after birth, but for some neonates the clo-
sure is delayed. Though a delayed closure is thought to be a
common phenomenon, little is known about the prevalence of
open DA and the timing of the spontaneous closure in term born
children. The aim of this study was to evaluate the prevalence of an
open DA in term born neonates within the first 28 days after birth.
Method: Echocardiograms were prospectively collected in the
Copenhagen Baby Heart Study with just over 25.000 examination
in the database. The present study included term born neonates
with an echocardiogram performed in the neonatal period up to
28 days after birth. Neonates with findings of other congenital
heart defects than atrial septal defects were excluded. All echocar-
diograms were analyzed to diagnose an open DA.
Results: A total of 21, 649 neonates were included in this study.
The median age at examination was 11 days (IQR =4-18). In
485 neonates, an open DA (2.3%) were identified. In those exam-
ined at day zero (n=130), day two (n=1090), and seven (n
=1080), an open DA were found in 36%, 8% and 0.6%, respec-
tively. After day seven the prevalence of an open DA was stable
around 0.6%.
Conclusions: This large-scale echocardiography study in healthy
neonates showed a high prevalence of open DA in the first day
of life, with a rapid decline to a prevalence of less than 1% at
day seven after birth. After day seven the prevalence of DA
remained stable at around 0.6%, suggesting spontaneous closure
after day seven is less likely.

Keywords: Congenital Heart Defects (CHD), Ductus
Arteriosus, Patent (PDA), Ductus Arteriosus, echocardiography,
neonatology
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Background and Aim: Maternal obesity has previously been associ-
ated with an increased risk of complex congenital heart defects in
the oftspring. Whether maternal obesity may also cause subtle
abnormalities in infant cardiac structure and function is unknown.
Our aim was to investigate whether different measurements of
maternal body mass index (BMI) were associated with changes
in left ventricle (LV) dimensions in the newborn child.
Method: Data was obtained as part of a population-based cohort
study with prenatal inclusion and postnatal transthoracic echocar-
diography (TTE) of newborns within 60 days of birth. The TTE
protocol included measurements of LV internal diameter at end-
diastole (LVIDd), and LV internal diameter at end-systole (LVIDs)
obtained from echocardiographic images from the parasternal long
axis view. LV end-diastolic volume (EDV) and LV end-systolic
volume (EDV) were calculated from LVIDd and LVIDs respec-
tively, by use of Teicholz formula.
We included newborns with a gestational age at birth >37 weeks.
The newborns were divided into subgroups depending on the pre-
pregancy BMI of their mothers in kg/m? <18.4, 18.5-24.9 (refer-
ence group), 25.0-29.9, 30.0-34.9 and 2>35.0. Association
between maternal BMI and infant LV parameters were analysed
by use of an adjusted linear mixed model.
Results: 24, 222 newborns were included in the study. The results
reveal a tendency toward smaller measures of LVIDd in newborns
to mothers with a BMI >25.0, reaching statistical significance for
maternal BMI 25.0-29.9 [-0.05 £0.02, p = 0.03] and 30-34.9 [-
0.10 £0.04, p = 0.02]. LVIDs measures were significantly smaller
for maternal BMI 25.0-29.9 [-0.05 £0.02, p = 0.02], BMI 30.0-
34.9 [10.11 +0.03, p=0.001] and BMI >35.0 [-0.10 +0.05, p
=0.04]. We saw a tendency toward smaller measures of EDV
in newborns to mothers with a BMI >25.0, reaching statistical sig-
nificance for BMI 25.0-29.9 [-0.09 +0.04, p =0.03] and BMI
30.0-34.9 [-0.15 £0.07, p =0.02]. ESV was significantly smaller
for maternal BMI 25.0-29.9 [-0.04 +0.02, p= 0.03] and BMI
30.0-34.9 [-0.09 £0.03, p=0.003].
Conclusions: Systematic, population-based echocardiography of
newborns showed that a maternal BMI >25 kg/m? was associated
with a pattern of smaller LV diameters and internal LV volumes in
the oftspring. The long-term effects of these novel findings are
unknown.

Keywords: maternal risk factors, the newborn heart, epidemi-
ology, echocardiography, cardiac structure and function
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Background and Aim: Pulmonary dominance is rare in truncus arte-
riosus communis. Segmentation of the imaging enables identifica-
tion of different structures in a visual way.
Method: Case report. Antenatally diagnosed dextrocardia, situs sol-
itus, normal systemic and pulmonary venous drainage, large peri-
membranous ventricular septal defect. The right ventricle gave rise
to a common arterial trunc (CAT), and pulmonary arteries
appeared to originate from this truncus. The ascending aorta
was difficult to visualize and interruption of the arch was
considered.
Results: Postnatal 2D and 3D echocardiography and a computed
tomography scan with 3D reconstruction (open source software
3D Slicer 4.10.2 r28257) was performed. Echocardiography and
CT scan showed a common arterial trunc completely arising from
the relatively small right ventricle. The hypoplastic ascending aorta
branching posteriorly from the truncus gave rise to both carotid
arteries and the coronary arteries. The pulmonic branches origi-
nated from the posterior site of the trunc. A persistent arterial duct
connected to the descending aorta witch gave rise to both subcla-
vian arteries (Lusoria).
Based on the clear anatomical findings combined with dysmatur-
ity, treatment was abandoned.
Conclusions: Segmentation of complex congenital heart disease
using open source software allows clear visualization of anatomical
details. This helps to determine possible treatment strategies.
Keywords: Truncus, 3D segmentation, open source software

Segmented complex truncus

Echocardiographical images in comparison with 3D segmented
CT
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Univentricular heart in human heterotaxy syndrome: an
anatomic study.
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Background and Aim: Heterotaxy corresponds to abnormal sym-
metry of bronchi and pectinate muscles (isomerism) and/or situs


https://doi.org/10.1017/S1047951123001099

discordance between visceral organs. Complex congenital heart
defects are frequently associated, with a significant proportion of
univentricular hearts (UVH). The aim of this study was to evaluate,
in a cohort of fetal human heart specimens with heterotaxy, the
incidence of UVH, and to describe morphologic particularities
of UVH.
Method: Among the anatomic fetal hearts collection of the French
Centre of Reference for complex CHD at Necker Hospital, we
analyzed 85 heart specimens with heterotaxy, divided in right
or left isomerism (RI, LI) according to the extent of the pectinate
muscles within the atria or to the morphology of the bronchi.
Among them, 31 had RI, 52 LI, 2 could not be classified as RI
or LI. A ventricle was considered hypoplastic when it did not
extend to the apex of the heart.
Results: UVH was found in 45/83 specimens (54.2%), 21/31 R1,
24/52 LI (68% vs 46%, p = ns). It was morphologically right in 32
(hypoplastic left ventricle (LV)), left in 13 (71% vs 28.9%).
Hypoplastic LV tended to be more frequent in RI than in LI
(51.6% vs 30.8%, p=0.06), while the incidence of hypoplastic
right ventricle was not different in RI and LI (16.1% vs 15.3%, p
=ns). Hypoplastic left heart syndrome (HLHS), defined as
extreme LV hypoplasia with atrioventricular valve atresia or
extreme hypoplasia, and atresia or severe stenosis of the arterial
valve originating from the LV, was more frequent in RI than in
LI (22.6% vs 5.8%, p<0.04). All UVH with RI but one had a
common atrioventricular junction with complete atrioventricular
canal (95%), vs 75% of UVH with LI.
Conclusions: UVH is present in more than half of fetuses with
heterotaxy. Morphologically right UVH (hypoplastic LV) is twice
more frequent than morphologically left UVH, mainly found in
RI. The association of HLHS with heterotaxy is not rare (10/
83) and is more frequent in RI. These results underline the severity
of cardiac malformations associated with heterotaxy, and could
explain the worse prognosis after Fontan-type surgery in these
patients.

Keywords: Heterotaxy, Univentricular heart, hypoplastic left
heart syndrome, isomerism
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Background and Aim: Marfan Syndrome (MFES) is an autosomal
dominant (AD) multisystemic condition characterized by variable
multiorgan involvement. The main signs are generally cardiac,
ocular, and skeletal, but any other organ or system with connective
tissue background can be affected. This disorder has typically an
age-related penetrance. The pediatric population of MEFS
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undoubtedly represents a real challenge for clinicians not only
in terms of diagnosis but also in terms of management. In fact, dif-
ferent data in literature are available regarding MFS adult popula-
tion. However, very few studies are reported regarding
multisystemic involvement of MFS in children.
Method: Our tertiary academic pediatric center represents the refer-
ral point for the center and south of Italy for the multidisciplinary
management of patients with MFS. In this study we include data
from 43 patients with MFS who had multisystemic clinical assess-
ment, multiorgan screening and genetic study through NGS
sequencing, MLPA analysis and microarray analysis.
Results: We focused on MFS manifestations in children, reporting
the main multisystemic signs and symptoms to be considered at
diagnosis and during follow up. Cardiac manifestations is included
in a comprehensive way both at structural, arrhythmic and myo-
cardial level.
Conclusions: In the management of MFS pediatric population, it is
important to consider not only the major signs classically associated
with the disease such as aortic, ocular and skeletal abnormalities,
but also the minor aspects that can have a significant progressive
impact on the health in children. We emphasize the importance
of the multidisciplinary and personalized approach to children
with suspected or confirmed MFS. Early MFS diagnosis at multi-
systemic level can prevent acute and chronic complications, offer
tailored and improve the quality of life.
Cardiogenetic Center in Bambino Bambino Gesu Children
Hospital and Research Institute is part of the referral center for
Marfan Syndrome in Children (https://www salutelazio.it/malat-
tie-rare-lazio)

Keywords: Marfan syndrome, aortic root dilation, age-related
penetrance, early diagnosis, multidisciplinary management, per-
sonalized approach
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Background and Aim: Idiopathic dilatation of the right IDRA) or
left atrium (IDLA) is a rare congenital malformation. There are no
established guidelines for the management of this disease. It is
defined by an isolated dilatation of the right or left atrium in
absence of primary cause. This condition is associated with signifi-
cant morbidity and mortality. We report on 7 cases of IAD.
Method: Data of patients with IDRA or IDLA were retrieved from
the databases of 3 tertiary referral centers for pediatric cardiology.
Results: The patients were admitted between July 2008 and July
2021. We identified 5 patients with IDRA and 2 with IDLA. 1
patient revealed additional left atrial dilatation after surgical reduc-
tion of IDRA. Patients presented at a median age of 4 £ 1487 days.
3/7 were female. 5 patients were detected by prenatal ultrasound.
1 patient presented at the age of 18 years with recurrent atrial
tachycardia and 1 patient with a heart murmur at the age of
10 years.
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Rhythm disturbances were present in 3 patients. 5/7 patients
received atrial reduction plasty (median age 0.48 £ 4.9 years). 2
patients required second operations due to a demasked left atrial
aneurysm (at the age of 1.4 years, 7 days after the first operation)
and recurrent progressive dilatation (at the age 2.6 years, 24
months after the first operation). 1/5 patient showed SVTs 10
months after the operation and received an antiarrhythmic treat-
ment with propranolol and propafenone.
During a mean follow-up period of 10.38 + 6, 83 years, the fol-
lowing complications were observed: SVT necessitating medica-
tion, (n=1), tricuspid insufficiency (n=3), mitral insufficiency
(n=1), thrombo-embolism/stroke (n=1). 2 patients needed a
second operation due to demasked second aneurysm and re-dila-
tation, respectively. Histology (2 patients) showed thin-walled
fibrotic atrial tissue with scares myocytes.
Conclusions: In our cohort of 7 patients, 5 underwent atrial reduc-
tion surgery. Complications (thythm disturbances, re-dilatation,
re-operation, tricuspid insufficiency, mitral insufficiency, stroke)
are prevalent and warrant long-term follow-up. Seldom, both atria
can be affected. 2 patients had no clinical symptoms so far. Due to
the low risk of surgical procedures prophylactic surgical resection
should be recommended in asymptomatic patients to prevent
future complications.

Keywords: idiopathic dilatation of the right atrium, idiopathic
dilatation of the left atrium, atrial aneurysm, giant right atrium,
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Background and Aim: Mitral insufficiency is the most frequently
encountered post-rheumatic valve disease. We report here the
cases of two severe post rheumatic mitral insufficiency inan 11 year
old adolescent who was successfully operated on and a 6 year old
child of recent discovery.

Method: clinical cases

Results: Case 1:

An 11 year old adolescent, brought in for a progressive exacerba-
tion of respiratory difficulty evolving for several days without fever
associated with abdominal distension, and oedema evolving for
several months, without hourly predominance, without variation
in hourly diuresis. The clinical examination on admission revealed
a global cardiac insufficiency syndrome and a 3/6 systolic murmur
at the mitral focus. Cardiac echography revealed severe mitral
regurgitation. He was put on furosemide, spironolactone and cap-
topril. The indication for surgery was retained: mitral plasty with
placement of a Carpentier Edwards mitral ring. He was treated sur-
gically three months later.

Case 2:
Large 6 year old female child with a history of 10 days of non-angi-
nal precordialgia associated with rapidly progressing respiratory
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distress 5 days later, prompting the consultation. With a history
of febrile polyarthralgias and repeated angina in whom the clinical
examination showed signs of global cardiac insufficiency, justifying
diuretics. The echocardiography, C-Reactive Protein and Anti
streptolysin O antigens were strongly positive, leading to the con-
clusion of a severe post-rheumatic mitral insuffisiency. She is
awaiting surgery and is cardiac stable.

Conclusions: Rheumatic fever is a major public health problem in
developing countries. Primary prevention is the key to treatment.
It is therefore important to raise awareness in the medical and para-
medical community about the optimal management of
Streptococcal infections.

Keywords: rhumatic heart disease, children, cameroon
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Local arterial stiffness measured by ultrafast ultrasound
imaging in pediatric cancer survivors treated with
anthracyclines

Rahna Rasouli!, Jerome Bamnger’, Cameron Slorach, Maelys Venet!,
Minh Nguyen', Matthew Henry!, Josh Gopaul®, Paul Nathan?, Wei
Huil, Luc Mertens!, Olivier Villemain!

!Division of Cardiology, The Hospital for Sick Children, Toronto,
Canada; *Division of Hematology Oncology, The Hospital for Sick
Children, Toronto, Canada

Background and Aim: There is conflicting literature regarding the
long-term effect of anthracycline treatment on arterial stiffness.
This study determined local arterial stiffness using ultrafast ultra-
sound imaging (UUI) in anthracycline treated pediatric cancer sur-
vivors for the first time, at rest and during exercise.
Method: 20 pediatric cancer survivors (21.02 + 9.45 years)
and 21 healthy controls (26.00 = 8.91 years) were included.
Participants completed a demographic survey, fasting bloodwork
for cardiovascular biomarkers, and an exercise trial. Pulse wave
velocity (PWV) was measured in the left common carotid artery
by direct pulse wave imaging using UUI at rest and submaximal
exercise. Both PWV at the systolic foot (PWV-SF) and
dicrotic notch (PWV-DN) were measured. Central (aortic)
PWYV was obtained by applanation tonometry. Other carotid mea-
surements were taken by conventional ultrasound. Measures were
compared using two-tailed Students t-test or Chi-squared test, as
appropriate.
Results: There was no statistically significant difference (p>0.05)
between pediatric cancer survivors and healthy controls in
demographic parameters (age, sex, weight, height, BMI), blood
biomarkers (total cholesterol, triglycerides, LDL-c, HDL-c,
hs-CRP, fasting glucose, insulin, Hb Alc), cardiovascular param-
eters (IMT, SBP, DBP, HR, carotid diameters, distensibility) or
PWV measured by UUI at rest or at exercise. There was also
no difference in the cardiovascular adaptation between rest and
exercise in the two groups (p>0.05). Multivariate analysis revealed
age (p =10.024) and LDL-c (p =0.019) to be significant correlates
of PWV-SF, in line with previously published data.
Conclusions: We did not identity any long-term impact of anthra-
cycline treatment in pediatric cancers on local arterial stiffness in
the left common carotid artery as measured by UUI. Additional
larger cohort studies are needed to confirm our observations.
Keywords: Ultrafast ultrasound imaging, Arterial stiffness,
Pulse wave velocity, Anthracyclines, Pediatric cancer survivor,
Cardiotoxicity
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A rare cause of paradoxical embolization in a chilld with
operated sinus venosus atrial septal defect

Mario Giordano, Gianpiero Gaio, Raffaella Marzullo, Maurzio Cappelli
Bigazzi, Fiorella Fratta, Raffaella Esposito, Maria Teresa Palladino,
Maria Giovanna Russo

Department of Paediatric Cardiology, University of Campania “Luigi
Vanvitelli”, Monaldi Hospital, Naples, Italy

Background and Aim: Right-to-left shunt may be cause of paradoxical
embolizatione (and cryptogenetic cerebral ischemic events). Patent
foramen ovale and pulmonary arterio-venous malformations are
the most common cause of paradoxical embolization; however,
some rare cardiovascular lesions may cause a right-to-left shunt with
consequent paradoxical embolization.
Method: We describe a case of young child with cryptogenetic cerebral
ischemic attack due to a rare cause of paradoxical embolization.
Results: A 13th years-old, male child, with a caval superior sinus
venous atrial septal defect operated ten years ago. During a covid-
19 infection, he developed a transient ischemic attack with speech
and vision disorders. An interatrial residual shunt (or a patent foramen
ovale) was suspected as the cause of a paradoxical embolization. A
trans-oesophageal echocardiography with bubble-test from an
upper-limb vein demonstrated a significant early presence of bubbles
within the left side cardiac chambers. However, the bubble-test from
a lower-limb vein negative. The cardiac catheterization demon-
strated an occlusion of right superior vena cava with a dilated azygos
veinand with the presence of multiple little collateral vessels between
the superior vena cava and the pulmonary veins (figure). These col-
lateral vessels were probably the cause of the paradoxical emboliza-
tion phenomenon during covid-19 infection. The patient was
discharged with antiplatet therapy.
Conclusions: Patent foramen ovale and pulmonary arterio-venous
malformation are the most common causes of paradoxical emboliza-
tion; however, in the patients with significant stenosis of the superior
vena cava, the development of collateral vessel linked with the pul-
monary veins may be a rare cause of paradoxical embolization.
Keywords: paradoxical embolization, interatrial septal defect,
ischemic cerebral event
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Subclinical vascular changes in children with
well-regulated Type 1 diabetes

Ebba Bergdahl!, Linda Géransson®, Frida Sundberg*, Gun Forsander®,
Frida Dangardf®

"Department of clinical and molecular medicine, Institute of medicine,

at the Sahlgrenska academy University of Gothenburg, Gothenburg,
Sweden; ?Pediatric Heart Center, Queen Silvia Children’s Hospital,
Gothenburg, Sahlgrenska University Hospital, Region Vistra
Gétaland, Sweden; *Department of Pediatrics, Queen Silvia Children’s
Hospital, Sahlgrenska University Hospital, Region Vistra

Gétaland, Gothenburg, Sweden; *Department of Pediatrics, Institute of
Clinical Sciences, Sahlgrenska Academy, University of Gothenburg,
Sweden

Background and Aim: Patients with type 1 diabetes (T1D) have
increased risk of cardiovascular disease (CVD). The impact of met-
abolic control and blood pressure on the cardiovascular system
starts already in childhood. By using novel, highly sensitive meth-
ods for early CVD risk evaluation and treatment monitoring for
paediatric patients with T1D, we aimed to establish the determi-
nants for early vascular changes in children with T1D to facilitate
cardiovascular prevention in the future.
Method: Fifty children (6-15, 99yr) with T1D duration of >5
years were randomly selected from the national pediatric diabetes
registry SWEDIABKIDS. Forty- one age- and gender matched
healthy controls were also included in the study. We used ultra-
high frequency ultrasound, enabling separate visualization of the
layers in the arterial wall for morphological assessment of the
radial, dorsal pedal (DP) and carotid arteries. Office and ambula-
tory blood pressure measurements were performed and data from
the T1D patients’ continuous glucose monitoring (CGM) sys-
tems and HbAlc was collected.
Results: The children with T1D showed a 12% increase in radial
intima thickness (IT) and a 22% increase in dorsal pedal (DP)
intima- media thickness (IMT) (p = 0.002 and p = 0, 034, respec-
tively) as compared to healthy controls. Increased Carotid I'T was
associated with HbAlc, time in range (TIR), time in target (TIT)
and glucose variability (SD) (HbAlc: 12 = 0.34, p =0.033, TIR:
r 2= -047 p= 0.014, TIT: 2= -0.64 p<0.001 and SD:
r2 =0.40 p = 0.004, respectively). Carotid intima/diameter ratio
was associated to HbAlc, TIT and T1D duration (HbAlc: 12 =
0.37 p=0.019, TIT: 12= - 0.49 p=0.009 and T1D duration:
r2 = 0.31 p =0.048, respectively). Positive correlations between
blood pressure and SD (12=10.36-0.52 p =0.002-0.045) and
negative correlations between blood pressure and TIR and
TIT, respectively, was also found (r2 = -0.53- -0.42, p =0.002-
0.017).
Conclusions: Early morphological changes in both tunica intima
and media were seen in the peripheral arteries in children with
T1D. Strong associations between carotid I'T as well as blood pres-
sure with the clinically used markers for metabolic control includ-
ing CGM data, supports the theory of vascular glucotoxicity in
T1D and further stresses the importance of striving for
normoglycemia.

Keywords: Cardiovascular prevention, vascular ultrasound,
type 1 diabetes


https://doi.org/10.1017/S1047951123001099

S140

Carortid intima thickness and time in

target R*=0,1281
.
L]
8% [ .. * °
3 .
2 .

50% 60%

70%

Time intarget (Blood glucose 3,9-7,8 mmol/

Carotid intima/diameter ratio and

T1D duration R2= 00472
L]
L LY °
~ o
\d
_.’t"_‘.:.——-r:“’*—‘o_’_
‘Q LR O 80

il

6 8 10 st

T1D duration (years)

Carotid media thickness and GFR

20% 309

30%

.

tration rate (mi/min)

o

Cardiology in the Young: Volume 33 Supplement 1

3

o

5

55%

M .
= 120 .
) L] = .
b o o oo. % ) e 0 o
. 3

Carotid intima thickness and time in range

Time inrage (Bloodglucose3.9-7

SBP and Time in range

Time inrange (Blood glucose 3.9-10 mmol/

SBP and time in target

Time intarget (Blood glucose 3.9-7.8mmol/l)

R*=0,105

Caroti intim

s 65
HbA1c (DCCT
8 mmol/l) HBALCI(BCCT)

DBP and time in target o._g1qq;

LR -
. é
0 * ®e o =
3 % o,
. H- ~ :étv . °° b

659

Time intarget (Blood glucos 3.9-7.8 mmol/

DBPand time in range -

DBP (mmHg)

45% 55% 65% 75%

me inrange (Blood glucose 3.9-10)

Figure showing correlations betweeen vascular wall thickness, glycaemic control and blood pressure.

P-193

Crisscross heart: an outflow tract defect? an

anatomic study.

Segolene Bernheim, Damien Bonnet?, Lucile Houyel?

'Congenital and pediatric cardiology, Necker-Enfants Malades-M3C,
APHP, Paris, France; 2Congenital and pediatric cardiology, Necker-
Enfants Malades-M3C, APHP, Paris, France; Université Paris-Cité,
Paris, France

Background and Aim: Crisscross heart (CCH) is a rare congenital
malformation in which the atrioventricular inflow vectors are
approximately orthogonal or perpendicular. CCH is associated
with other defects including malposition of the great arteries,
supero-inferior ventricles, and ventricular septal defects (VSD).
A recent study in a mouse model demonstrates that CCH and asso-
ciated malformations might be the result of a growth defect of the
outflow tract. In order to confront this hypothesis, we studied 15
cases of crisscross heart with detailed anatomical description and
clinical outcomes.

Method: All patients with crisscross heart in Necker —Enfants
Malades from 1999 to 2022 were included in a retrospective study.
Echocardiography, CT scans and anatomical MRIs were
rewiewed by a referent cardiologist to validate the diagnostic
and the anatomical features.

Results: Segmental analysis according to Van Praagh was SDLin 11
patients (73%), SDD in 3 and SDA in 1. The ventricles were
supero-inferior in 12 patients (80%). Ventriculo-arterial connec-
tions were always abnormal: double outlet right ventricle in 14/
15 (93%) with a bilateral conus in 11 and a subaortic conus in
3, transposition of the great arteries in 1. The pulmonary valve
was stenotic or atretic in 12 patients (80%). All patients had a
VSD opening in the inlet of the right ventricle: inlet only in 8
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patients (53%), confluent inlet/outlet in 5, inlet with muscular
extension in 2. Other associated defects were: left superior vena
cava (2), mitral cleft (1), straddling tricuspid valve (1), hypoplastic
left ventricle (1), azygos venous return (1). Fourteen (93%) patients
underwent surgery, univentricular repair in 12/14 (80%), biven-
tricular in 2. There was no early nor late death with a median fol-
low up duration of 10.7 years (0-23).
Conclusions: Crisscross heart is always associated with a malposition
of the great vessels and a VSD, always of the inlet type. This might
be in favor of a defective growth of the outflow tract, leading to an
incomplete or absent rotation of the great arteries, as demonstrated
in animal models. This also accounts for the difficulties encoun-
tered by the surgeons to repair this complex malformation, and
for the high rate of univentricular repair.

Keywords: Crisscross heart, supero-inferior ventricles, outflow
tract, morphogenesis
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The v-shaped double-layer patch technique for complete
atrioventricular septal defect

Shanguan Sun®, Yangxue Sun®, Jingsi Huang', Peng Zou', Jiao Rao’,
Weibin Xu!, Qin Liu'

Cardiac Center of Guangdong Women and Children Hospital;
2Department of Pediatric Cardiac Surgery, National Center for
Cardiovascular Disease and Fuwai Hospital, Chinese Academy of Medical
Sciences, Peking Union Medical College

Background and Aim: Several surgical techniques for repair of a
complete atrioventricular septal defect (CAVSD) have been devel-
oped. However, the postoperative complications with these meth-
ods may lead to reoperation during follow-up. The aim of this
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report is to share our experience with a novel surgical technique for
CAVSD that has anatomic advantages postoperatively and could
reduce the reoperation rate.
Method: 33 patients who underwent repair of CAVSDs between
April 2011 and September 2021 were retrospectively investigated.
All of these patients were repaired by the V-shaped double-layer
patch technique.
Results: There were no deaths (0%) and only two reoperation
(6.1%) in the series. The aortic cross-clamp and cardiopulmonary
bypass times were 65.9 + 18.1 min and 122.7 + 38.0 min, respec-
tively. To date, no significant residual ventricular septal defects
have been detected and no left ventricular outflow tract obstruc-
tion has been seen on echocardiography in any patient. During fol-
low-up, the left atrioventricular valve status was assessed as no
incompetence in 9 patients (27.3%), trivial in 21 (63.6%), and mild
in 3 (9.1%).
Conclusions: The V-shaped double-layer patch technique is a valu-
able surgical option for patients with CAVSDs. The mid-term
results in our series document excellent performance of this tech-
nique, which augments the area of the anterior valve of the left
atrioventricular valve to make it closer to a normal mitral valve
and may also reduce the need for reoperation.

Keywords: V-shaped double-layer patch technique, complete
atrioventricular septal defect, postoperative complications

Figure 1 "V-shaped Double-layer Patch Technique" is formed
by the patch(a) for repairing the root of the LAVV and the patch(b)
for repairing the atrial and ventricular septal defect.
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Novel mechanism of pulsus bisferiens encountered during
pacemaker placement

Todd Glenski, Joseph Huffinan, Christian Taylor

Department of Anesthesiology, Children’s Mercy Hospital, University of
Missouri - Kansas City School of Medicine, Kansas City, United States

Background and Aim: Pulsus bisferiens (PB) is characterized by two
arterial pressure waves separated by a mid-systolic dip. It is tradi-
tionally present in the setting of hypertrophic obstructive cardio-
myopathy (HOCM) and left ventricular outflow tract (LVOT)
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obstruction. Here we encounter a novel etiology of PB in a patient
with congenital heart disease.
Method: A 26-year-old female with trisomy 21 and history of
recent mechanical mitral and aortic valve replacement complicated
by postoperative complete heart block presents for permanent
pacemaker placement. Following an uneventful intravenous
induction of general anesthesia, non-invasive blood pressure mon-
itoring was inconsistent and a right radial arterial line was inserted.
PB was then observed.
Results: TEE revealed a large echobright mass on the posterior/lat-
eral leaflet of the mechanical mitral valve causing “at least moder-
ate” mitral regurgitation, decreased valvular opening, and
moderate mitral stenosis with an inflow gradient of 5SmmHg.
Although imaging was challenging through the mechanical valves,
LV outflow was laminar and unobstructed. There was minimal
gradient across the LVOT and mechanical aortic valve.
Encountered in this case is pulsus bisferiens in the absence of
LVOT obstruction or aortic insufficiency. Rather, this new etiol-
ogy of PB occurred in the setting of moderate mitral stenosis and
regurgitation of a mechanical mitral valve. This finding may be the
result of inconsistent, biphasic ventricular filling. The non-uni-
form preload of the left ventricle led to inconsistent, biphasic
LV ejection during systole. The disorganized rhythm with ven-
tricular pacing may have accentuated the compromised LV pre-
load. Once the thrombus was removed, LV preload and stroke
volume improved.
Conclusions: PB may not always be the result of LVOT obstruction,
HOCM or Al and the true cause of PB is needed to guide any
therapies and echocardiography is required for a definitive diagno-
sis. Traditional management of HOCM and LVOT obstruction
with rate control and afterload support may be counterproductive.
For our patient with mitral regurgitation, treatment would center
around achieving AV synchrony and consistent LV filling with
reduced afterload until thrombectomy is performed.
Keywords: Pulsus bisferiens, thrombus, mitral regurgitation

Pulses Bisferiens
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Left ventricular outflow tract velocity time integral
(LVOT-VTI) as marker of left ventricular function in
post-op CHD patients

Samir Bhatia, Sitaraman Radhakrishnan, Sushil Azad

Department of Pediatric Cardiology Fortis Escorts Heart Institute New
Delhi India

Background and Aim: Left ventricular outflow tract velocity time
integral (LVOT-VTI), a Doppler-derived measure of stroke dis-
tance has been used as an alternate marker of assessing left ventricu-
lar function in adults. LVOT-VTI is easily obtained and does not
depend upon ventricular geometry and wall motion abnormalities.
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We investigated the relationship between LVOT-VTI and con-
ventional measures of function on two dimensional echocardiog-
raphy using biplane Simspon’s method, and Global longitudinal
strain (GLS) in children with post-tricuspid left to right shunt sur-
gery in immediate post-operative period.
Method: A single institution observational study. Post -operated
patients with post-tricuspid left to right shunt surgeries in the
immediate post-operative period (till discharge) were enrolled
in the study. Transthoracic 2D echocardiography along with
Doppler evaluation in the immediate post-operative period was
performed. Left ventricular function was evaluated using biplane
Simpson’s method. GLS measurement was made in three standard
apical views and averaged. Left ventricular outflow tract velocity
time integral (LVOT-VTI) was evaluated by Pulsed Wave
Doppler Imaging (PWDI). LVOT-VTI was taken as average of
3 recordings and taken by 2 observers to overcome inter-observer
variability.
Results: 95 patients fulfilling the inclusion and exclusion criteria
were analyzed. Out of 95 patients 57.9% were males. Median
age at surgery was 7 months. Most common post-tricuspid shunt
lesion was peri-membranous VSD (62.1%). 70.5 % patients didn’t
have residual VSD lesion. Mean EF in immediate post -op period
was 41.15(7.02) which improved to 52.05(5.15) at discharge.
Corresponding FS at discharge was 25.83 (3.01), while mean
GLS at discharge was -19.01(4.89). The mean LVOT-VTI in
immediate post-op period was 13.5 (2.92) which improved to
16.47(1.94.) at discharge. The mean duration of ionotrope use
was 4.16(1.86) days. LVEF and LVOT-VTT had significant corre-
lation with each other both in immediate post op period and dis-
charge. Immediate post —op LVOT-VTI and ionotrope duration
had negative correlation which was found significant. FS and
LVOT-VTI had significant correlation with each other. LVOT-
VTI and GLS had significant correlation with each other.
Significant negative correlation is noted between GLS post op
at discharge and LVEF post-op at discharge
Conclusions: LZVOT-VTI has strong correlation with LVEF by
Simpsons method, FS and GLS.

Keywords: LVOT-VTI, LV Function, Post tricuspid left to
right shunts, CHD surgery, GLS

Left ventricular outflow tract velocity time integral (LVOT-VTI)
evaluated by Pulsed Wave Doppler Imaging (PWDI)
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Long-term follow-up of atrioventricular valve function in
fontan patients

Eva Grootjans', Romanie Naessens', Thomas Martens', Kiistof
Vandekerckhove?, Katya De Groote?, Joseph Panzer’, Julie De Backer,
Laurent Demulier?, Daniel De Woyé, Katrien Francois’, Thierry Bove'
"Department of Cardiac Surgery, University Hospital Ghent, Ghent,
Belgium; ?Department of Pediatric and Adult Congenital Cardiology,
University Hospital Ghent, Ghent, Belgium

Background and Aim: The objective of this study is to evaluate the
relationship between atrio-ventricular valve (AVV) and single
ventricle function in Fontan survivors, including the effect of
intercurrent AVV surgery.
Method: Outcome was analysed in 106 Fontan survivors operated
between 1987 and 2021, focusing on transplant-free survival and
need for AVV surgery along the Fontan pathway. Longitudinal
echocardiographic examination was performed for long-term
AVYV and single ventricle function.
Results: Univentricular morphology was RV-dominant in 30%,
LV-dominant in 66% and ambiguous in 4%. AVV morphology
was tricuspid in 28%, mitral in 60%, while 12% had a common
AVV. Within median follow-up of 13, 1y(IQR 7, 2-19, 4), sur-
vival was 100%. Transplant-free survival was 99£1% and 93£6% at
10 and 25 y respectively. Twenty AVV procedures were per-
formed in 14 children, respectively pre-Fontan(n=10), per-
Fontan(n =8), and post-Fontan(n = 2), resulting in a freedom
from AVV surgery of 94+2% and 88+3 % at 1 and 5 year.
Echocardiographic follow-up was available in 96%, yielding 7-25
examinations per patient. AVV function appeared to deteriorate
over time (OR 1.10 (1.08-1.13), p<0.001), without difterence
tor AVV morphology(p = 0.080 between mitral-cAVV, p = 0.928
between tricuspid-cAVV) or ventricular dominance(p = 0.088).
However, AVV function degraded more in patients with prior
AVV surgery(OR 10.5 (3.9-27.9), p = 0.001). Time-related wors-
ening of single ventricle function was observed(OR 1.14 (1.10-
1.18), p<0.001), and significantly more in RV-dominance(OR
3.12 (1.01-9.69), p = 0.049). There was a significant inverse cor-
relation between degree of AVVR and ventricular function(Rho -
0.274, p<0.001). Of note, only 18% of the patients were taking
ACE-inhibitors during FU.
Conclusions: In an homogenously treated Fontan population with
increasing use of extracardiac conduits, the 20-year transplant-free
survival is excellent. AVV surgery was necessary in 13%, resulting
mostly in a durable AVV function. However, a slow time-related
decline of AVV function together with degradation of ventricular
function is worrisome, evoking a role for routine medical heart
failure therapy in Fontan patients.

Keywords: atrioventricular valve function, Fontan, single ven-
tricle physiology
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Our 28 years experience with heart transplantation in
paediatric patients and adults with congenital heart disease
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Madrid. Spain; 2Pediatric Cardiology. La Paz University Hospital.
Madid. Spain; *Pediatric Intensive Care Unit. La Paz University
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Background and Aim: When conventional treatment is not possible
to improve heart failure in a child or an adult with congenital heart
disease, transplantation became the best option to achieve a better
life. We present our whole experience with heart transplant in our
congenital heart unit along 28 years.
Method: Retrospective study of 116 heart transplants in 116
patients operated from 1994 to 2022. Study approved by the ethics
committee of our hospital. We analyse our short and long term
follow-up results. Statistic analysis was performed with SPSS.20.
Results: Median age: 7, 6 years [IQR: 1, 4-15, 8], 46% female.
Diagnosis: 48% congenital heart disease and 52% cardiomyopathy
(dilated-37%, restrictive-12% and hypertrophic-3%). Previous sur-
gery: 65%. Functional class was poor (29% class-III, 70% class-IV).
Transplants receptors were at home (48%), and others were hos-
pitalized with intravenous inotropes (24%) or ventricular assistance
(28%). Our initial surgical technique was biatral-20%, and changed
to bicaval-80% in 2008 until now. Along the years the complexity
associated to our heart recipients has been increasing (p:0, 005)
with more previous surgeries, end stage congenital heart disease
and ventricular assistance in the last years respect to our beginnings.
Inhospital mortality was 20, 7%, with risk factors related were bia-
trial technique (p:0, 015), long extracorporeal times (p:0, 05), and
ECMO required in postoperative days (p<0, 001). Mean follow-
up: 4, 75 £ 5, 4 years. Kaplan-Meyer survival curve (excluded
inhospital mortality) showed that 92%, 82% and 71% of our
patients were alive at 1, 5 and 10 years post-transplant respectively.
Late mortality was 22, 8%, mainly owed to sudden cardiac death
and oncologic reasons. Last follow-up of our living patients show
that 90% are in functional class-I
Conclusions: Our own experience with paediatric and congenital
heart disease transplant has improved along the years. Nowadays
we offer good results to these complex patients to live longer with
better quality of life.

Keywords: Pediatric, Heart transplantation, end stage con-
genital heart disease
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Outcomes after ross procedure with pulmonary autograft
reinforcement using reimplantation technique

Lisa Guirgis, Sébastien Hascoet, Mohamed Ly, Bastien Provost, Jelena
Radojevic, LIsabelle Van Aerschot, Sarah Cohen, Emre Belli
Department of Pediatric and Congenital Heart Disease, Marie
Lannelongue Hospital, M3C, GHPS]J, University Paris-Saclay. Le
Plessis Robindon France

Background and Aim: Pulmonary autograft reinforcement to pre-
vent dilatation and subsequent neo-aortic valve regurgitation
was reported. However, the late functional outcome of the native
pulmonary valve inside a rigid Dacron conduit requires to be doc-
umented. We aimed to assess the results of modified Ross pro-
cedure associated with autograft reinforcement reimplantation
technique.

Method: Outcomes of 61 consecutive patients who underwent
Ross procedure with reinforcement between 2009 and 2021 were
analyzed. Majority of cases has presented with mono or bicuspid
aortic valve (n =52; 85%), predominant aortic valve regurgitation
(n=47; 77%) and dilatation (>30mm) of the ascending aorta (n
= 33; 54%). Forty-seven patients (77%) had prior aortic valve pro-
cedure including 38 surgical repair (62%) and 9 balloon dilatation
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(15%). Pulmonary autograft was reimplanted in a Dacron conduit
of a median diameter = 25.6 mm (ranges: 20-30) using Tirone
David’s valve sparing aortic root replacement technique.
Results: No death occurred. Median age at procedure was 16.8
years (range: 6-38). Two patients (3%) required early neo-
Aortic root revision, one other was reoperated later on resulting
in neo-aortic valve replacement in 3 (4.9% IC 95% [0.34%;
12.7%)]) because of respectively infective endocarditis, left ven-
tricular false aneurysm and leaflet perforation. Six patients required
right ventricular outflow conduit replacement including one per-
cutaneous replacement. At mean 66 + 50, 5 months postopera-
tively, the survival rate with freedom from reintervention was
83% [71, 9; 93, 5] and the deterioration of the initial neo-
Aortic valve function (regurgitation or stenosis) was not observed.
Conclusions: Autograft reinforcement by means of reimplantation
technique allowed to extend the indications for R oss procedure to
all patients requiring Aortic valve replacement and prevented neo-
Aortic root dilatation. Failures were early and rare, and late con-
trols confirmed the stability of the neo-aortic valve function in fol-
low-up.

Keywords: Congenital Heart Disease, Aortic valve repair, Ross
procedure
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Echocardiographic predictors of atrioventricular valve
regurgitation after surgical repair of complete
atrioventricular septal defect
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Background and Aim: Echocardiographic predictors of atrio-
ventricular valve regurgitation (AVVR) after double sandwich
technique surgical repair of complete Atrioventricular Septal
Defect (cAVSD), age at surgery and the influence of Down
Syndrome (DS) on post-surgical outcome have been widely
debated. The aim of our study was to identify the impact of these
factors on post-operative AVVR.

Method: Surgical and echocardiographic data of patients who
underwent cAVSD biventricular repair at our Institution between
2015 and 2022 were retrospectively reviewed. Left AVV regurgi-
tation (LAVVR) and Right AVV regurgitation (RAVVR) were
assessed preoperatively, and postoperatively at 5, 30 and 90 days.
All cAVSD patients were followed for a median of 2 years (IQR 1-
4 years). Echocardiographic analysis was performed by 2 indepen-
dent cardiologists.

Results: We enrolled 43 cAVSD patients, 24 (56%) female, 19
(44%) male, median weight of 4.3 kg (IQR 3.5-5 kg), median
age of 4 months IQR 2-6 months), 39 Rastelli type A (90%),
28 (65%) affected by DS. There were no early deaths. After repair,
14 (33%) showed early moderate to severe LAVVR and 6 (14%)
early moderate RAVVR. Strong correlations between age and
weight at repair (rtho:0.726, p>0.001) and between length of
mural AVV leaflet and VSD size (tho:0.654, p<0.001) were found.
Corrected cAVSD patients with post-surgical moderate LAVVR.
had a lower pre-surgical mural leaflet length if compared with
those without post-surgical moderate LAVVR (2, 4 + 3, 5 vs 6,
6 + 6 mm, p<0.001). At univariate analysis length of AVV mural
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leaflet was associated to early moderate LAVVR with an O.R.
0.832 (95% CI 0.705-0.983, p = 0.030). Age at correction below
4 months was significantly associated to early moderate RAVVR,
O.R. 0.159 (95% CI 0.027-0.931, p =0.041). Finally, cAVSD
were analyzed on the basis of the presence of DS. A significant dif-
ference in left ventricular end-diastolic volume was observed
according to DS (p<0.05). Among the 8 cases of early moderate
severe RAVVR, a significant association was found with
DS (p = 0.035).
Conclusions: Length of mural leaflet seems to be a predictor of early
development of LAVVR, meanwhile age at repair below 4 months
of early moderate RAVVR occurrence. In DS children a strong
association with early moderate RAVVR was found.
Keywords: complete atrioventricular septal defect, double
sandwich surgical repair, atrioventricular valve regurgitation,
echocardiographic parameters, down syndrome, age at repair
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Double outlet right ventricle fallot type — is staged repair
inferior to primary repair?
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Background and Aim: In the current literature, outcome data of
double outlet right ventricle Fallot type (DORV-TOF) is often
mixed with other DORV subtypes despite differences in mor-
phology and surgical treatment. Therefore, the optimal surgical
management remains unknown. We compared the outcomes of
DORYV-TOF patients following staged and primary repair.
Method: The data is based on a single-centre retrospective cohort
study. All patients with DORV-TOF who underwent repair at
our institution between 2003 to 2020 were included in the study.
The operative technique comprised transannular patch or conduit
implantation for reconstruction of the right ventricular outflow
tract (RVOT). The primary endpoint was all-cause mortality.
The secondary endpoint was the composite of catheter-based
re-intervention and re-operation.

Results: A total of 53 patients were included in the study, the
median follow up time was 6 years [range:1month-18years].
The primary repair group (PRG) consisted of 25 (47%) patients
and the staged repair group (SRG) of 28 (53%) patients.
Palliative procedures comprised shunt operation (n = 20), balloon
pulmonary valvuloplasty (n = 5), arterial duct stenting (n = 2), and
RVOT stenting (n=1).

At repair, right ventricle-to-pulmonary artery (RV-PA) continu-
ity was achieved with a transannular patch (PRG =23, 92%;
SRG =12, 43%; p<0.01) or with conduit implantation
(PRG =2, 8%; SRG =16, 57%; p<0.01).

There were two early deaths (3.8%) in the PRG. No late deaths
occurred, resulting in an overall survival rate of 96+3% at 10 years
(SRG =100£0%, PRG = 92+5%, p =0.13).
Re-operations/re-interventions were necessary in 25 patients: 8
(32%) in PRG and 17 (61%) in SRG (p = 0.04). Cumulative free-
dom of re-intervention/re-operation was 68%=+11% in the PRG
and 39%+12% in the SRG at 15 years. Re-operations included:
takedown of repair, residual VSD closure, RV-PA conduit
implantation, and conduit exchange. Re-interventions were: pul-
monary artery angioplasty, embolization of aorto-pulmonary col-
laterals, and valve-implantation.

Re-operations/re-interventions were necessary early during the
postoperative period in 8 (15%) patients (SRG=3, 11%;
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PRG=5, 20%; p=0.35) and late in 17 (32%) patients
(SRG =14, 50%; PRG =3, 12%; p<0.01).
Conclusions: Survival after repair of DORV-TOF is excellent.
There were no differences regarding in-hospital events between
staged vs. primary repair. Following discharge, staged repair was
associated with an increased number of re-interventions and re-
operations. Therefore, primary repair should be favoured if
possible.

Keywords: double outlet right ventricle, tetralogy of fallot,
right ventricular outflow tract obstruction, cono-truncal abnor-
malities, congenital heart surgery
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Background and Aim: In congenital cardiac suregry, Right ventricle
to Pulmonary artery conduits are in evitable in specific group of
patients. Various strategies including homograft, valved conduit,
and bovine jugular veins are used to restore continuity between
right ventricle and pulmonary artery. In resource limited countries
like Pakistan these are not be easily available and aftordable. We
report the experience of our study of using a handmade trileaflet
valve conduit to reconstruct the right ventricular outflow tract.
Method: From january 2012 to December 2021, a total of 150
patients with different congenital heart diseases underwent sur-
geries that required RV to PA conduit.
‘We used hand made Bovine pericardial tube with PTFE valve and
used it as RV to PA conduit. More recently we are using PTFE
tube with PTFE valve in bigger patients.
Results: Patients ranged from 1month to 30 years. Diagnosis
included transposition of great arteries with VSD and pulmonary
stenosis, truncus arteriousis, aortic stenosis or regurgitation,
tetrology of fallots, and Double outlet right ventricle.
Postoperative complications were observed in 23 patient includ-
ing 7 in hospital deaths. No significant regurgitation was
observed in this series. Overall postoperative gradients were sta-
ble with mean gradient 25.3 mmHg (8 mmhg - 40 mmHg). In
follow up, most of the patients were doing fine with no signifi-
cant complications. 6 patients developed calcification of the
bovine pericardium.
Conclusions: The use of handmade valve conduits have excillent
flow dynamics and are comparable results with amy other conduit.
These are cost effective alternatives in this part of the world, where
well-established conduits have cost implications and uncertain
availability.

Keywords: RV to PA conduits, hand made tri leaflet conduits
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Tetralogy of fallot in toddler with left pulmonary artery
agenesis - a challenging management. what means better?
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Background and Aim: Tetralogy of Fallot can associate a great variety
of lesions, also including more rarely encountered defects, such as
left pulmonary artery agenesis, scenario that requires a particular
approach. The aim of this paper is to present the case of a symp-
tomatic toddler with tetralogy of Fallot and left pulmonary artery
agenesis and bringing to light a particular therapeutic approach.
Method: We present the case of a two and a half years-old male
toddler with tetralogy of Fallot, cyanotic (oxygen saturation of
74 percent), with clubbing, fatigue and reduced tolerance to physi-
cal activity. The patient presents in our service for therapeutic deci-
sion. Echocardiography exam and thoracic CT angiography
documented the diagnosis: tetralogy of Fallot with left pulmonary
artery agenesis and right-sided aortic arch with mirror image
branching.
Results: The surgical approach was to perform a modified Blalock
Taussig shunt, with postoperative evolution uneventful regarding
hemodynamic status, with improvement in oxigen saturation up
to 90 percent and also in Ross class stageing, but complicated
by an unique symptomatic seizure caused by otomastoiditis.
Conclusions: The particularity of this case consists in the difficulties
encountered in making therapeutic decisions regarding a toddler
with severe form of tetralogy of Fallot, left pulmonary artery agen-
esis and right-sided aortic arch.

Keywords: toddler, tetralogy of Fallot, pulmonary artery
agenesis

P-206

Ductal stenting as a step towards cone reconstruction in
ebstein anomaly
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Background and Aim: Neonatal Ebstein anomaly is characterized by
functional pulmonary atresia associated with a varying degree of
tricuspid regurgitation. These patients have a duct dependent pul-
monary perfusion and require an early intervention to achieve
adequate saturations. Ductal stenting has shown excellent results
in the palliation of neonates with duct dependent pulmonary cir-
culation but is not routinely utilized in neonates with Ebstein
anomaly.

Method: We report on 2 patients who were treated with ductal
stenting as neonates and consecutively received a Cone
reconstruction of the tricuspid valve as definitive treatment.
Results: Both patients were born at term and weighed 3.4 and 3.1
kg, respectively. Saturation was 83 and 88%, respectively. On
echocardiography, the tricuspid valve was severely displaced with
moderate tricuspid regurgitation in both neonates. The atrialized
portion of the right ventricle was very large and the functional size
reduced. Both had an atrial septal defect with right-to-left shunt
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and required intravenous prostaglandine infusion to preserve
adequate pulmonary perfusion. Initial treatment was ductal stent-
ing with two Onyx stents in both patients at the age of 7 and 10
days. Both interventions were uneventful although the next step,
i.e. the possibility of a biventricular repair was not clear. The sat-
urations increased to 95% in both patients and after 5 and 6 months
respectively, antegrade pulmonary flow was visible on echocardi-
ography. The saturations started to decrease at one year of age with
an increase of body weight. At the same time, the tricuspid regur-
gitation increased in both patients to severe.
A Cone reconstruction of the tricuspid valve with additional bidi-
rectional cavo-pulmonary anastomosis was performed at 14 and 28
months, respectively. The operation and postoperative course was
uneventful with minimal and trivial tricuspid regurgitation at dis-
charge. At last follow-up (7 and 23 months post Cone
reconstruction), both patients are clinically well with minimal tri-
cuspid regurgitation but residual large right atrium and right
ventricle.
Conclusions: Ductal stenting is a good initial treatment option in
patients with Ebstein anomaly. Caregivers can gain time to decide
on the best definitive treatment strategy. This might increase the
chance of achieving a biventricular repair in selected patients.
Keywords: Ebstein, Cone procedure, Neonate, Ductal
Stenting
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Background and Aim: Aortopulmonary window (APW) is a rare
congenital heart disease resulting from the deficiency of a septum
between the ascending aorta and the main pulmonary artery
resulting in an abnormal communication between the two major
arteries. Patients with APW usually present with early signs and
symptoms of congestive heart failure and pulmonary hypertension
(PH).

Method: We present a case of a three-year-old boy of African
descent who presented to our outpatient clinic with features of
heart failure and was diagnosed to have a large patent ductus arte-
riosus (PDA) by transthoracic echocardiography (ECHO). He
subsequently underwent PDA surgical ligation but one month
later, he still had persistent symptoms of heart failure. A repeat
ECHO revealed a large undetected APW, which was confirmed
by a cardiac computed tomography (CT) scan. A diagnostic right
heart catheterization ruled out irreversible PH and the patient sub-
sequently underwent successful surgical patch repair.

Results: In our case, the diagnosis of APW was initially missed by
ECHO. It is difficult to differentiate APW from other left-to-right
shunts like a PDA therefore it can be easy to miss APW in the pres-
ence of other conditions. APW can also lead to irreversible PH
early in infancy therefore, un-repaired or late repair of APW
can lead to poor outcomes and mortality. Our case was unique
in the sense that PH was still reversible even at the age of three
years. Hence, even delayed diagnosis of APW might still be oper-
able beyond infancy therefore thorough assessment of operability
must be done in all patients, regardless of their age at presentation.
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Conclusions: Clinical and transthoracic echocardiographic diagnosis
of an APW can be challenging especially if it is large or associated
with other large left-to-right shunt lesions like PDA. Therefore, a
high index of suspicion is required for patients who present with
early signs of congestive heart failure and pulmonary hypertension.
A thorough and systematic transthoracic echocardiogram is rec-
ommended to avoid missing this rare lesion. Other noninvasive
imaging modalities such as cardiac CT scan or magnetic resonance
imaging with angiography may be required to confirm the
diagnosis.

Keywords: Aortopulmonary window, Case report, Patent
ductus arteriosus, Pulmonary hypertension
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Background and Aim: Lymphatic abnormalities such as plastic bron-
chitis and protein-losing enteropathy are seen after staged surgery
for single ventricle defects. Lymphatic abnormalities in the neck
and thorax have been shown on T2-weighted MRI after the
Glenn- and prior to the Fontan operation. The type of lymphatic
abnormality correlates with the surgical outcomes following the
Fontan operation. It is unknown if the lymphatic abnormalities
are already present prior to the Glenn operation.

AIM: Determining if lymphatic abnormalities in the neck and
thorax are present in children with single-ventricle physiology
prior to their Glenn operation.

Method: Patients with a single-ventricle defect and a T2-weighted
MRI-scan prior to their Glenn operation (Superior
Cavopulmonary Connection) at The Children’s Hospital of
Philadelphia from 2012 to 2022 were reviewed. Lymphatic abnor-
malities were categorized from type 1 (little T2 signal in supracla-
vicular region) to type 4 (supraclavicular, mediastinal and lung
parenchymal T2-signal). Outcomes were the distribution of lym-
phatic abnormalities on T2-weigthed MRI prior to Glenn oper-
ation, and secondary; Glenn take down, Fontan takedown, heart
transplant, plastic bronchitis, chylothorax, prolonged pericardial
effusion, chylous pericardial effusion, mortality. Comparison
was done using analysis of variance, the Kruskal-Wallis test and
Fisher’s exact test.

Results: The study population included 71 children: 30 (42%) with
hypoplastic left heart syndrome and 41 (58%) with non-hypoplas-
tic left heart syndrome. A total of 42 (59%) were classified as type 1-
2 lymphatic abnormality, 15 (21%) as type 3 and 14 (20%) as type 4.
Genetic abnormalities were identified in 39 (55%) patients. Pre-
Glenn Chylothorax was recorded in 12 (17%, type 3 or 4) patients,
and chylous pericardial effusion in 2 (3%) patients. No children had
plastic bronchitis. Ten (14%) patients were deceased; two with
type 1-2 lymphatic abnormality, four with type 3 and four with
type 4, p = 0.01.
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Mortality was significantly difterent between types 1-2 of lym-
phatic abnormalities vs type 3 (p = 0.04) and vs. type 4 (p = 0.03).
Conclusions: Lymphatic abnormalities in the neck and thorax can
be found on T2-weighted MRI in children with single-ventricle
physiology prior to their Glenn-operation and mortality is more
prevalent with advanced grades of abnormalities.

Keywords: congenital heart defect, lymphatic abnormalities,
staged palliation, hypoplastic left heart syndrome, magnetic reso-
nance imaging, MRI.
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Background and Aim: Aortic coarctation is still faced with reopera-
tion due to restenosis, hypertension and other complications even
after the first intervention treatment, which affects the long-term
survival rate of patients. We assessed the outcomes of late re-inter-
vention after repair of aortic coarctation or aortic arch
reconstruction.
Method: From October 2007 to July 2022, 67 patients had oper-
ations or endovascular procedures after previous coarctation repair
or aortic arch reconstruction. We excluded patients who under-
went Norwood operation for hypoplastic left heart syndrome,
double aortic arch and who required early reoperation for bleeding
and incision infection.
Results: Middle age at first intervention was re-intervention was 1
year old (4 days to 52 years old). The average interval between coarc-
tation repair and first re-intervention was 56.7+67.46 months.
Reasons for re-intervention were restenosis (n =31), aortic valve
re-intervention (n = 15), stenosis of the left ventricular outflow
tract(n = 13), mitral valve re-intervention (n=11), aneurysm (n
= 3), vascular compression of bronchi (n = 2), stenosis of the left ven-
tricular outflow tract (n = 2), coronary stent implanting (n = 2), car-
diac arrhythmia (n = 2), pseudoaneurysm (n = 1). There was 2 early
mortality. There are 10 patients had twice re-intervention. In reste-
nosis group, 14 patients (45.2%) underwent operative procedures
including an extra-anatomic conduit (n = 06), patch aortoplasty (n
=5), interposition graft (n = 3). 17 patients underwent balloon dila-
tation treatment. In the vascular compression of bronchi group, all
patients underwent descending aortic translocation.
Conclusions: Although the early mortality of aortic coarctation islow,
multidisciplinary cooperation is still needed to conduct lifelong
health management for patients to further improve the long-term
survival rate and avoid re-intervention. The selection of re-interven-
tion treatmentshould consider the severity of the disease, the patient’s
physical condition and the incidence of related complications.
Keywords: Aortic coarctation, aortic arch reconstruction, re-
intervention, re-coarctation

Autologous pericardium patch aortoplasty
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A. Computer tomography angiography before re-intervention of re-coarctation of aorta. B. Computer tomography angiography after re-
intervention of re-coarctation of aorta. C. Picture of using untreated autologous pericardium underwent patch aortoplasty
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Background and Aim: Specific aortic arch shapes are known to be
associated with worse left ventricular function and chronic hyper-
tension late after aortic coarctation (CoA) repair, even in the
absence of residual obstruction or stenosis. A previously validated,
3D statistical shape model of successfully repaired CoA arches (53
asymptomatic patients, 12-38 years post-repair) showed that elon-
gated ascending aortas with a high arch height-to-width ratio, a
relatively short proximal transverse arch, and a relatively dilated
descending aortas are associated to poorer late outcomes. In this
study, we aimed to simulate blood flow through these shapes using
computational fluid dynamics (CFD), to investigate possible
mechanistic explanations for these phenomenological findings.
Method: CFD was carried out on the shapes associated with the fol-
lowing high (+2 standard deviations, SD) and low (-2SD) cardio-
vascular function parameters: left ventricular ejection fraction
(LVEF), indexed mass (iILVM), indexed end diastolic volume
(iLVEDV) and systolic blood pressure (BP). A typical cardiac cycle
was simulated in all 8 shapes to calculate and compare the maxi-
mum pressure gradient (AP) between the ascending and descend-
ing aorta and the rate of viscous energy loss (ELv). All arches had
the same input blood flow conditions so that the differences in
shape would be the driving factor of any resulting haemodynamic
variations.

Results: Overall pressure gradients were clinically insignificant
(<8 mmHg) in all 8 arch shapes. However, in all 4 shapes
related to worse cardiovascular function (low LVEF, high
iLVEDYV, high iLVM and high BP), AP and ELv were uni-
formly higher than in the 4 shapes related to better cardio-
vascular performance (Figure). The largest AP difference was
recorded between the BP shape modes (3.4 mmHg) and the
maximum peak and average ELv percentage differences were
between the BP shape modes (27%), and EF shape modes
(32%), respectively.
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Conclusions: This study sheds light into the links between cardio-
vascular shape and function late after successful CoA repair. Higher
viscous energy losses persist in those aortic arch shapes associated
with poorer cardiovascular performance. Thus, medical and surgi-
cal strategies may be needed to mitigate this insidious, but unre-
lenting liability in CoA patients.

Keywords: Coarctation of the Aorta, Computational Fluid
Dynamics, Statistical Shape Modelling, Simulation, Congenital
Heart Disease

Max Pressure Peak Viscous Ave Viscous
SSM Gradient Energy Loss Energy Loss
[mmHg] [mW] [mW]
Low \ s B 30.3 86.8 149
1
EF / 5% 19 % 32%
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/
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iLVM ' } 13 % 25 % 29 %
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High \» }| | 310 916 13.6
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Results Figure CFD results for the 8 CoA anatomies associated
to high and low cardiovascular performance parameters. Red indi-
cates worse and green, better, cardiovascular conditions.
Percentage differences are calculated with respect the high state
of each cardiovascular function parameters.
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Background and Aim: Transverse aortic arch (TAA) hypoplasia is
common in patients with coarctation of the aorta (CoA) and is usu-
ally not addressed during the initial repair unless severe. Despite
adequate treatment, 30% - 60% of adults with repaired CoA
develop hypertension (HTN) which contributes to higher rates
of morbidity and mortality. Previously, an association between late
TAA hypoplasia and HTN has been found, but its relationship
with surgical strategy is unclear. To study the impact of the surgical
strategy on late HTIN, we assessed the relationship between TAA
size immediately after surgery and late HTN.
Method: We retrospectively reviewed patients who underwent sur-
gical repair of CoA during infancy at a single institution between
1980-2010 with >10 years follow-up after repair, excluding those
with atypical coarctation, major associated heart defects, and
residual isthmic narrowing. TAA diameter and its z-score was
measured on echocardiography immediately post-repair.
Systemic HTN at latest follow-up was assessed using standard task-
force criteria.
Results: A total of 130 patients (mean current age 19 years, range
10-40 years; 58% male) underwent surgical repair of CoA (76% via
thoracotomy, 24% via sternotomy; type of repair — resection and
end-to-end anastomosis 62%, extended end-to-end anastomosis
30%, subclavian flap 5%, extensive arch repair with patch 4%),
at a median age of 14 (IQR 7-62) days. Median post-repair
TAA diameter z-score was -2.04 (IQR -2.69, 1.24). After a
median follow-up duration of 18 years (10-30 years), 43/130
(33.1%) patients developed HTN. After controlling for age at
repair, gender, and presence of a genetic syndrome, HTN was
not associated with immediate post-repair TAA diameter z-score,
(p = 0.42), type of surgical incision (p = 0.99), and type of surgical
repair (p = 0.56).
Conclusions: In patients undergoing surgical repair of CoA during
infancy, late HTN was not associated with immediate post-repair
TAA size or type of surgical repair. Since late HTN has previously
been associated with late TAA hypoplasia, these results suggest that
factors other than surgical strategy, such as differential growth of
the TAA during childhood, may have a larger impact on develop-
ment of late HTN.

Keywords: Coarctation, Congenital heart disease, Transverse
Aortic Arch, Hypoplasia, Hypertension
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Clinical correlates of impaired individualised perioperative
brain growth in infants with congenital heart disease
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Grande*, Olivia Carney', Alexia Egloff!, Emer Hughes', Joseph
Hajnal®, John Simpson®, Kuberan Pushparajah’, Mary Rutherford!, A
David Edwards?, Jonathan O’muircheartaigh®, Serena Counsell!

! Centre for the Developing Brain, School of Biomedical Engineering and
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Neuroscience, King’s College London, London, UK

Background and Aim: Infants with Congenital Heart Disease (CHD)
are at risk of impaired neurodevelopment. We aimed to character-
ize perioperative brain growth in individual infants with CHD and
assess the relationship with clinical risk factors.

Method: 36 infants with critical or severe CHD [19 male, median
(IQR) gestational age (GA) at birth 38.5 (38.1-39.0) weeks]
underwent pre- and postoperative 3T brain MRI on a Philips
Achieva system situated on the neonatal unit at St Thomas’
Hospital London [Preoperative scan GA 39.4 (38.7-39.9);
Postoperative scan GA 41.9 (41.0-42.7)]. T2-weighted images
were segmented using a neonatal-specific algorithm. Normative
curves of typical volumetric brain development were generated
using a data-driven technique applied to 219 healthy infants from
the developing Human Connectome Project. Z-scores, represent-
ing the degree of positive or negative deviation from the normative
mean for postmenstrual age at scan, days of life and sex, were cal-
culated for each brain volume from each infant with CHD before
and after surgery. The degree of change in Z-scores was correlated
with clinical risk factors using partial spearman’s rank correlations.
Results: Perioperative growth was impaired in cortical grey matter,
white matter, cerebellum, brainstem, right thalamus, right lenti-
form, total tissue volume and extracerebral CSF spaces. The degree
of impaired brain growth was associated with a longer postoper-
ative intensive care stay (Table 1). Higher preoperative serum cre-
atinine levels were associated with impaired brainstem, caudate
nuclei and right thalamus growth. Older postnatal age at surgery
was associated with impaired brainstem and right lentiform growth
(Table 1). Longer cardiopulmonary bypass duration was associated
with impaired brainstem and right caudate growth (Table 1).
Conclusions: Brain growth was impaired in the acute postoperative
period. Brainstem growth was particularly vulnerable to clinical
course, with preoperative creatinine levels, later age at surgery,
longer duration of cardiopulmonary bypass, and longer time on
intensive care postoperatively associated with impaired growth.
Impaired growth in the right lentiform and right caudate nuclei
was associated with later age at surgery and longer time on
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cardiopulmonary bypass respectively. This may reflect a particular
vulnerability to acute and chronic hypoxic injury. Overall, these
results provide novel opportunities to optimize perioperative brain
growth in individual infants with CHD.

Keywords: Magnetic Resonance Imaging, Brain Growth, risk
factors, intensive care, perioperative care

Table 1. Associations between clinical risk factors and perioperative regional brain growth

Relationshi; Relationshi Relztittaip Relationship
between Z-score between Z-score e between Z-score
tween Z- 3
change and change and hasn, change and time
duration of preoperative Seoneeranat on cardiac bypass
. = iz and postnatal . %
intensive care stay |  creatinine | age at | intensive care
age at surgery
age at surgery sample stay

Region P PFDR P PFDR [ PFDR P PFDR
Extracerebral CSF 0.022 0.977 -0.094 0712 -0174 0599 -0.162 0478
Cortical grey matter -0.507 0.015 -0308 0175 -0381 0237 -0.080 0.703
White matter -0.349 0.086 -0230 0286 -0399 0.126 -0.162 0478
Ventricles 0.002 0.990 -0.066 0774 -0.069 0861 -0.185 0478
Cerebellum -0.495 0.015 -0345 0128 -0333 0173 -0.164 0478
Brainstem -0.419 0.039 -0.503 0.033 -0.481 0.042 -0.518 0.026
Right Caudate -0214 0336  -0.434 0.039 -0232 0864 -0.587  0.009
Left Caudate -0.134 0.593 -0.476  0.033  -0.029 0903 -0.247 0350
Right Lentiform -0.338 0.089 -0.032 0859 -0477 0.042 -0011 0949
Left Lentiform -0.097 0.698 0.173 0435 -0268 0331 0091 0.695
Right Thalamus -0.391 0.053 -0.436 0.038 -0348 0162 -0390 0335
Left Thalamus -0.456 0.027 -0279 0189  -0219 0467 -0261 0109

Total Tissue Volume -0.590 0.004 -0279 0.189 -0403 0126 -0211 0.412

Results in bold are significant
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Sternal opening width is associated with increased risk for
capillary leak syndrome and death in neonates and infants
after open-chest cardiac surgery

Christoffer Lindbom?, Lars Lindberg?, Phan Kiet Tran’, Katarina
Hanséus', Petru Liuba’
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Sweden; % Anaesthesiology and Intensive Care, Pediatric Heart Centre,
Skéane University Hospital, Lund, Sweden; *Cardiac Surgery, Pediatric
Heart Centre, Skane University Hospital, Lund, Sweden

Background and Aim: Capillary leak syndrome (CLS) after open-
heart surgery is a major cause of postoperative morbidity and mor-
tality in neonates and infants with congenital heart disease (CHD).
Since previous studies targeting inflammatory mediators and com-
plement system abnormalities have not fully explained the preva-
lence of postoperative CLS, there is a need to investigate other
factors that may contribute to it. Delayed sternal closure (DSC),
which involves stenting the sternal halves apart with a modified
plastic tube (Figure 1), has previously been speculated to be asso-
ciated with increased risk for CLS. This retrospective study aimed
to determine the relationship between postoperative CLS and
stent length in neonates and infants undergoing open-chest cardiac
surgery with DSC.

Method: We reviewed 164 neonates and infants (< 1 year of age at
surgery; median age 7 days, range 1-249 days; median body weight
3.4 kg, range 1.6-6.2 kg) who underwent open-heart surgery for
CHD with DSC between 2016 and 2021. Eligibility criteria for
CLS were clinical diagnosis by a pediatric intensive care unit
(PICU) physician, DSC > 3 days, and postoperative PICU length
of stay > 10 days.
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Results: Of the 164 patients included, 12 (7.3%) fulfilled the eli-
gibility criteria for CLS. Nine postoperative deaths were observed
in the cohort, including three in the CLS group. The mean differ-
ence in stent length per kg (SL/kg) between patients with and
without postoperative CLS was 1.8 mm (p = 0.07). Univariate
analysis of the entire cohort revealed a correlation between SL/
kg and postoperative mortality (r = 0.16; p < 0.05). In the multi-
variate analysis, higher age at surgery (r = 0.019; p < 0.05),
increased cardiopulmonary bypass (CPB) time (r = 0.013; p <
0.05), and greater SL/kg (r = 0.20; p < 0.05) were significantly
associated with increased risk of mortality.
Conclusions: Neonates and infants who developed postoperative
CLS tended to have a greater sternal opening width. The latter,
along with age at surgery and CPB time were identified as risk fac-
tors for postoperative mortality.

Keywords: congenital heart disease, capillary leak, cardiac sur-
gery, young age, delayed sternal closure, mechanical factors

Figure 1: Sternal wound after stenting
with a modified plastic tube (the stent is
marked with an arrow).
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Ross operation in children

Petr Bukovsky, Vaclav Chaloupecky, Jan Janousek, Roman Gebauer
Children’s Heart Centre, 2nd Faculty of Medicine, Charles University
and Motol University Hospital, Prague, Czech Republic

Background and Aim: Data on long-term outcomes of Ross oper-
ation in children are limited. We decided to evaluate long-term
results in a single-centre cohort of patients after Ross operation
performed in childhood and adolescence.
Method: Retrospective analysis of all patients who underwent
Ross/Ross-Kono operation at our institution between 1990-
2020. Data was crossmatched with the National Death Registry
and registries of cardiovascular interventions. Death from any
cause/heart transplantation and need for surgical or catheter rein-
tervention on the aortic autograft/conduit in pulmonary position
were considered as study endpoints. Kaplan-Meier curves were
used to assess long-term outcomes.
Results: Ninety-five patients, median age 4.2 (IQR 0.2-7.9 years,
neonates 11.5 %), who underwent Ross operation or its Konno
modification and were followed-up for a median of 4.1 (IQR
1.5-16.5) years were included in the study. Previous procedures
(N =130) were performed in 81 (85.3 %) patients with balloon
aortic valvuloplasty being most frequent (69.2%). There were 4
early and 3 late deaths. Four patients underwent heart transplan-
tation. Long-term transplant-free survival at 10 and 20 years after
surgery was 88.9% and 85.8%, resp. Surgical (N =37) and trans-
catheter (N =7) reinterventions were performed in a total of 23
patients (24.2 %). Ten and 20-years survival free from reinterven-
tion on the aortic autograft/conduit in pulmonary position was
85.0/78.3 and 75.4/42.9 %, resp
Conclusions: Ross operation represents the only option for aortic
valve replacement in neonates, infants and younger children with
favourable transplant-free survival. Freedom from reinterventions
is negatively affected mainly by reinterventions on the conduit in
pulmonary position. Aortic autograft reinterventions are rela-
tively rare.

Keywords: Ross, Konno, children, neonates, autograft
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Use of a postoperative care management pathway reduces
the incidence of chylothorax post fontan surgical palliation
Alanna Ash', Lindsay Ryerson?, Vijay Anand?, Jennifer Conway’,
George Slim!, Iman Naimi', Luke Eckersley’

Division of Cardiology, Stollery Children’s Hospital, Edmonton,
Alberta, Canada; *Division of Critical Care, Stollery Children’s
Hospital, Edmonton, Alberta, Canada

Background and Aim: Pleural fluid drainage is a normal consequence
of Fontan palliation. Use of a multifaceted postoperative manage-
ment strategy reduces pleural drainage days and length of stay
(LOS) in Fontan patients; however, the efficacy of individual ele-
ments has not been identified.
The aims of this study were to: 1) evaluate the effect of a post
Fontan care pathway on incidence of chylothorax and median
time to chest tube removal (TTCTR); and 2) the effect on these
endpoints of individual factors within this bundled approach.
Method: Between 01/17 and 04/22 our institutional approach to
post Fontan care fell into three categories: Group 1 (n = 36) fol-
lowed no standardized care approach, group 2 (n = 30) received
a prophylactic chylothorax diet (fat content <5%) postoperatively,
and group 3 (n=57) followed a Fontan care pathway which
included a chylothorax diet, fluid restriction, supplemental O2
and aggressive diuresis. The incidence of chylothorax and
TTCTR was compared between groups. Predictors of TTCTR
were analyzed using a linear regression model, adjusting for
covariates
Results: Groups were similar by Fontan type, fenestration rates and
ventricular morphology, cardiopulmonary bypass time and con-
duit size. Laboratory confirmed chylothorax decreased signifi-
cantly with use of a bundled approach (Group 3, 9% vs Groups
1 and 2, 28% and 33% respectively, p = 0.011), with no change
in TTCCR (median 7, IQR 6-12 days). Univariate factors asso-
clated with median TTCTR included chylothorax
(B=13.7days, p<0.001), additional procedures at time of
Fontan (f =2.4 per procedure p =0.017), need for Fontan revi-
sion or takedown (B = 11.7days, p=0.018) and minor (=5.1,
p-0.01) or major (B = 8.6, p = 0.001) complications On multivari-
able analysis, chylothorax (f=10.6days, p<0.001) and major
complications (B =8.6days, p=0.017) were associated with
increased TTCTR. When chylothorax was excluded from multi-
variable analysis, Group 3 membership showed a trend toward a
decrease in TTCTR (p =0.075).
Conclusions: A bundled therapy approach was associated with
reduced laboratory confirmed chylothorax, whereas diet change
alone was not. Additional studies with larger sample sizes are
needed to determine if a decrease in the incidence of chylothorax
using this management approach will translate into better short-
term outcomes post Fontan.

Keywords: chylothorax, Fontan, postoperative management
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Outcomes of isolated right aortic ARCH surgery in the
young. A 6 year experience in a United Kingdom Tertiary
paediatric cardiac centre

Peter John Lillitos, Carin Van Doorn, Elspeth Brown

Department of Congenital Cardiology, Leeds Teaching Hospitals NHS
Trust, United Kingdom

Background and Aim: Prevalence of right aortic arch (RAA) is tradi-
tionally 0.1% but rising with improved antenatal screening.
Associated vascular ring may cause tracheal-oesophageal compres-
sion and surgical relief is indicated with feeding and/or breathing
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symptoms. Operative mortality is low, but little is known about
other operative complications or resolution of symptoms.
Method: Retrospective review of isolated RAA vascular-ring oper-
ations performed in children in our Centre between 2016-2021.
Results: There were 27 patients with isolated RAA (out of 145
antenatally diagnosed) and 1 postnatally diagnosed that were
symptomatic. Eight were excluded from the study as postnatal
diagnosis were double-aortic-arch, and another had additional
diagnosis of ventricular-septal-defect requiring concomitant
repair. Of the 19 patients (11 males) undergoing isolated RAA
repair, symptoms were respiratory (10 patients), feeding difficulties
(2) and combined (7). Additional diagnoses were chromosome-8-
inversion (1) and Smith-Magenis syndrome (1). Mean gestational
age at birth was 38.9 weeks (SE 0.26). All underwent cross-sec-
tional imaging. Surgery was via left thoracotomy, performed at
mean 46.6 weeks (SE 7.7) after birth. There was no mortality.
Postoperative complications occurred in 5 (26%): chylothorax
(3), vocal-cord (VC) palsy (1), wound infection (1). Mean length
of stay for uncomplicated recovery was 3.7 days vs 8.6 days in those
with complications (p0.04). All are alive at mean follow up 59
weeks (SE 13). The patient with VC palsy continues to have res-
piratory symptoms and has been diagnosed with laryngeal cleft. All
others are free from pre-operative symptoms, mean time to symp-
tom resolution of 6.8 weeks (SE 1.9). However, 4 have different
respiratory symptoms despite relief of external vascular compres-
sion demonstrated on bronchoscopy. These are bronchomalacia
(1, with resolution of feeding problems 1 week postoperatively),
asthmatic wheeze (1, resolution of stridor at 8 weeks) and lower
respiratory tract symptoms with distal airway trapping (2, both
with resolution of swallowing and stridor symptoms respectively
at 3 weeks).
Conclusions: Repair of isolated RAA can be offered at low opera-
tive risk and offers good resolution of presenting symptoms.
However, despite adequate relief of external vascular compression
on the airway some have ongoing respiratory problems and the
nature of this in relation to RAA pathology requires further
investigation.

Keywords: right aortic arch, symptoms, surgery, outcomes,
complications, children
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Decision support for patients with complex univentricular
physiology via digital twins

Jan Briining, Pavlo Yevtushenko, Marie Schafstedde

Institute of Computer-assisted Cardiovascular Medicine; Charité -
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Background and Aim: Treatment of congenital heart defects usually
aims at facilitating biventricular repair by either surgical or inter-
ventional procedures. However, depending on the type and com-
plexity of the heart defect as well as the patient-specific anatomy,
univentricular palliation might be the only viable treatment
option. In those patients, the superior and inferior vena cava are
connected to the pulmonary artery via staged surgeries, facilitating
the so-called total cavopulmonary connection (TCPC). Both
anatomy and hemodynamics of the TCPC are subject to severe
patient-specific differences. Furthermore, univentricular patients
often require additional surgical and/or interventional treatments
adding to this heterogeneity. We aim to assess whether digital
twins of the TCPC allow to provide additional anatomical and
functional information for both diagnosis and treatment planning
tailored to a specific patient.

Method: The anatomical digital twin of the TCPC is reconstructed
from different imaging sources, as for example MRI, CT and
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angiography. To also provide functional information, the
patient-specific blood flow within the TCPC is calculated via
computational fluid dynamics. This approach allows to provide
detailed insight on relevant hemodynamic information such as
pressures and velocities. Furthermore, the digital twins can be vir-
tually altered to mimic different treatment strategies, such as inter-
ventional implantation of a covered stent or surgical implantation
of a vascular graft.
Results: The project is currently ongoing and only preliminary
results are available. The patient-specific anatomy of 8 univentric-
ular patients was reconstructed. Treatment was required to either
facilitate an even distribution of hepatic blood towards the left and
right pulmonary artery or to reduce the energy loss caused by
Fontan stenosis. For both applications, the digital twins were able
to provide the necessary functional information and allowed to
compare different treatment strategies.
Conclusions: Digital twins are a promising approach to overcome
the obstacles imposed by the heterogeneity found in patients with
univentricular palliation. The outcome prediction of difterent
treatment strategies holds the promise to provide additional objec-
tive information, allowing to better stratify treatment risks and
potential outcomes on a patient-specific level.

Keywords: Fontan, congenital heart disease, computational
fluid dynamics, magnetic resonance imaging, computed
tomography
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Early mortality in infants born with neonatally-operated
congenital heart defects and low or very-low birthweight:
systematic review and meta-analysis
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Background and Aim: Mortality outcomes of children with isolated
(i-e., not associated with chromosomal anomalies, malformations
from other systems or syndromes) neonatally-operated congenital
heart defects (CHD) born low, moderately-low or very-low birth-
weight (l.e., LBW < 2500g, MLBW 1500-2499g and VLBW
<1500 g, respectively) remain ambiguous. To evaluate early mor-
tality outcomes of infants born with neonatally-operated isolated
CHD and LBW, MLBW or VLBW

Method: We searched Medline and Embase (inception until
October 2021) and included studies that evaluated early mortality.
Risk of bias was assessed using the Critical Appraisal Skills
Programme cohort checklist. Meta-analysis involved random-
effects models. We explored variability in mortality across birth-
weight subgroups, CHD types, and study designs.

Results: From 2, 035 reports, we included 23 studies in qualitative
synthesis, and the meta-analysis included 11 studies (1, 658 CHD
cases), divided into 30 subcohorts. Risk of bias was low in 4/11
studies. Summary mortality before discharge or within one month
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after surgery was 37% (95%CI 27-47). Early mortality varied by
birthweight (VLBW 56%, MLBW 15%, LBW 16%; p =0.003)
and CHD types (hypoplastic left heart syndrome [HLHS] 50%,
total anomalous pulmonary venous return [TAPVR] 47%, trans-
position of the great arteries [TGA] 34%, coarctation of the aorta
[CoA] 16%; p = 0.13). Mortality was higher in population-based
studies (49% vs. 10%; p = 0.006).
Conclusions: One-third of infants born with neonatally-operated
isolated CHD and LBW, MLBW, or VLBW die within 30 days
after surgery. Mortality varies across infant and study characteris-
tics. These results may help clinicians when assessing neonatal
prognosis.
Registration: PROSPER O, CRD42020170289.

Keywords: Early mortality, low or very-low birthweight,
meta-analysis, metaregression

Early mortality in infants born with severe neonatally-operated
congenital heart defects and low or very-low birthweight:
Meta-analysis

Author CHD Birthweight Design M ortality (5% CI)
Kalfa 2014a CoA LBwW Hosp —.+ 0.19 (0.04, 0.48)
Oppido 2004a CoA Lsw Hosp &——— | 0.00 (0.00, 0.28)
Shepard 2010a  CoA MLBW Pop - ' 0.01 (0.00, 0.08)
Bacha 2001 CoA VLBW Hosp  =——t——Li 0.17 (0.04, 0.41)
Anderson 2014a CoA view Pop —..— 0.38 (0.24, 0.48)
Pappas2012a CoA VLBW Pop ——— 0.56 (0.21, 0.88)

Shepard 2010d CoA  VLBW Pop -— 0.11(0.05, 0.21)
Archer2011a CoA  VLBW Pop - 0.16 (0.09, 0.24)
Kalfa 2014b HLHS  LBW Hosp —@— | 0.08 (0.01, 0.26)
'
H

Kalfa 2015 HLHS LBw Hosp —— 0.11 (0.02, 0.28)
Oppido 2004b HLHS LBW Hosp =l 0.29 (0.04, 0.71)
El hassan 2018 HLHS LBw Pop - : 0.28 (0.25, 0.32)
Oh 2017 HLHS LBW Pop _'T 0.33(0.25, 0.42)
Shepard 2010b HLHS MLBW Pop ——— 0.33 (0.07, 0.70)
Anderson 2014b HLHS vLBW Pop : —8— (.85 (0.62, 0.97)
Pappas2012b HLHS viLew Pop ' — 1.00 (0.68, 1.00)
Shepard 2010e  HLHS  VLBW Pop | = (.86 (0.42. 1.00)
Archer2011b HLHS vLBW Pop : -—a—  0.85(0.73,0.93)
Kalfa 2014c TAPVR LBW Hosp ————— 0.22 (0.03, 0.60)
Shepard 2010c  TAPVR MLBW Pop —_— 0.22 (0.03, 0.60)
Anderson 2014c TAPVR VLBW Pop ——— (.71 (0.29, 0.96)
Pappas2012c  TAPVR VLBW Pop —_—a———— .67 (0.09.0.99)
Shepard 2010f TAPVR VLBW Pop _.—O— 0.50 (0.01, 0.99)
Archer2011c TAPVR VLBW Pop 1 —— 0.71 (0.48, 0.89)
Kalfa 2014d TGA LBwW Hosp =@ : 0.05 (0.00, 0.23)
Oppido 2004c TGA LBw Hosp —O—:— 0.11 (0.00, 0.48)
Roussin 2007 TGA vLBW Hosp —_— 0.43 (0.10, 0.82)
Anderson 2014d TGA vLBwW Pop : —_— 0.72 (0.47, 0.90)
Pappas2012d TGA VLBW Pop 0.40 (0.05, 0.85)
Archer2011d TGA VLBW Pop —t— 0.42 (0.30, 0.55)
Overall (1*2 = 98.09%, p = 0.00) q> 0.37 (0.27.0.47)
i
T T T 17T 1T 17T T1TT
0.123456.728391
Mortality

Legend: CHD, Congenital Heart Defect; LB, Low birthweight (i.e.,
<2500g); MLBW, moderately low birthweight (i.e., 1500-2499),
VLBW, Very low birthweight (i.e., <1500g); HLHS, hypoplastic left
heart syndrome; TAPVR, total anomalous pulmonary venous return;
CoA, coartation of the aorta; TGA, transposition of the great arteries

P-223
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Background and Aim: The number of adult congenital heart disease
patients in the world is growing, thanks to constant evolution and
increasing number of modern surgical and catheter techniques.
This patient group may consist of anatomically special, complex
cases, with individual pathology. Surgical decision making in this
challenging patient group is difficult and needs multidisciplinary
approach. The use of modern imaging, 3D engineering softwares
and 3D printing may help in indication, intraoperative decision
making, and preoperative surgical planning. In 3 cases we would
like to show our method of personalised decision making.
Method: Case 1 was a 22-year-old female patient with a history of
non-operated Coarctation, case 2 was a 51-year-old female patient
with a malignant type of anomalous origin of the right coronary,
and case 3 was a 59-year-old female patient with Bland-White-
Garland syndrome. In all cases we made 3D reconstructions from
CT angiogram dicom files using 3D Slicer program and printed the
models in real size using Flashforge Creator3 printer. In case 1 the
model showed a severe hypoplasia of the descending aorta, and we
decided not to operate. In case 2 we were able to plan the new
orifice of the right coronary and avoided CABG surgery. In case
3 we were able to make a personalised surgical plan using off-pump
left internal mammary artery bypass and ligation of the left anterior
descending artery.
Results: In all cases decision making was enhanced with 3D mod-
elling, and printing. In case 2 and 3 operations were uneventful,
and control investigations at 3 and 12 months were negative.
Conclusions: 3D technologies can enhance visualisation, thus help-
ing not only the understanding the anatomy or pathology, but giv-
ing the opportunity to make personalised, individual surgical
solutions.

Keywords: ACHD, heart surgery, 3D reconstruction, 3D
printing
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Ruptured sinus of valsalva aneurysms after surgical closure
of ventricular septal defect: A lucky surgeon case report
Gama Satria', Bermansyah Boestham', Ahmat Umar!, Aswin
Nugmhaj, Arie Hasiolan, Fredi Heru Inwanto®, Ria Nova®, Desti
Handayani?

"Department of Surgery, Division of Thoracic and Cardiovascular,
Dr.Moh. Hoesin Hospital, Universitas Sriwijaya, Palembang, Indonesia;
2Department of Child Health, Division of Pediatric Cardiology, Dr.Moh.
Hoesin Hospital, Universitas Sriwijaya, Palembang, Indonesia;
’Department of Anesthesiology and Intensive Care, Dr.Moh. Hoesin
Hospital, Universitas Sriwijaya, Palembang, Indonesia; *Department of
Child Health, Division of Pediatric Intensive Care, Dr.Moh. Hoesin
Hospital, Universitas Sriwijaya, Palembang, Indonesia

Background and Aim: Sinus of Valsalva aneurysm (SVA) is a rare
congenital heart disease that can cause severe clinical presentations
when the aneurysm ruptures. SVA is frequently associated with
other congenital defects, particularly ventricular septal defect
(VSD), and is consequently seldom diagnosed. This study aims
to report a previously unknown case of a ruptured sinus
Valsalva aneurysm in a patient who had undergone VSD closure
surgery.

Method: Case Report

Results: In this case report, we describe a 13-year-old girl with a
previously undetected ruptured non-coronary sinus of the
Valsalva aneurysm. This patient underwent surgical closure of
the VSD, with minimal residual but no significant hemodynamic
disturbance. However, one month after the operation, the patient
complained of severe heart failure. She presented shortness of
breath, chest pain, fatigue, and vibration in her chest.
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Transthoracic echocardiogram (TTE) only showed what appeared
to be an eccentric severe aortic regurgitant jet and residual VSD.
Initially, it was thought of as a large residual VSD only, so it was
decided to do re-operative VSD closure. However, upon reoper-
ation of the residual VSD, a rupture of the sinus of Valsalva was also
found. It was decided to close the residual VSD with a running
suture technique, and aortic valve replacement was performed
using a bioprosthetic valve. Finally, after aortic valve replacement
was successfully performed, the patient was discharged with no
residual symptoms.
Conclusions: Rupture of SVA, though rare, must be considered in a
patient with severe aortic regurgitation and sudden onset of severe
heart failure. Aortic valve replacement resulted in an excellent out-
come for the patient.

Keywords: Sinus of Valsalva, rupture of aneurysm, VSD, sur-
gical closure
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Extracorporeal membrane oxygenation in postcardiotomy
pediatric patients: 18 years of experience
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Background and Aim: Postcardiotomy extracorporeal life support
(PC-ECLS) is a life saving resource for patients with cardiopulmo-
nary failure after cardiac surgery. We aim to report our experience
of the last 18 years in paediatric patients.
Method: Single centre, retrospective study of all paediatric patients
on PC-ECLS for postcardiotomy shock from January 2004 to June
2022. Primary outcomes were survival to ECMO and survival to
discharge. Secondary outcomes were postoperative complications
which were analysed following the ELSO data registry definitions.
Results: 98 PC-ECLS runs in 88 paediatric patients; 27 neonates
and 61 infants being d-TGA (N = 12) and tetralogy of Fallot (n
=12) the most frequent diagnosis respectively. One fifth of the
patients had single ventricular physiology. Average ECMO dura-
tion was of 6.2 days. 76.3% of the ECLS runs were due to failure to
wean from cardiopulmonary bypass. In 92.8% of the cases a veno-
arterial ECMO was preferred. 90.8% of the cannulations were
central. In 82.6% the therapy was initiated in the operation theatre.
Survival to ECMO was of 70.4%; 75.8% in neonates and 68.1% in
infants. Survival to discharge was of 53.4%; 51.8% in neonates and
54.1% in infants. Secondary outcomes: 45.9% patients had medi-
astinal cannulation site bleeding, 21.4% patients required reopera-
tion, 29, 6% cohort had a positive blood culture.
Conclusions: Despite the high complication rate and dismal prog-
nosis, PC-ECLS support provide encouraging survival benefit for
patients who would otherwise die.

Keywords: Postcardiotomy, ECMO, Congenital heart disease,
Congenital heart surgery
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Background and Aim: Plastic bronchitis type II is a serious compli-
cation after surgeries for congenital heart defects, occurring most
frequently after Fontan and less common after Glenn, arterial
switch, and Tetralogy of Fallot’s repair operations. Significant
mortality rates of up to 30-60% have been reported. According
to the current literature, plastic bronchitis usually presents months
to years after surgery.
Method: We here describe a case of 4 years old girl, with single right
ventricle physiology, who underwent fenestrated Fontan.
Extensive, mainly fibrinoid casts started accumulating in her bron-
chi early in post-operative day 1, obstructing the airways.
Results: Due to insufficient ventilation and oxygenation and
hemodynamic instability she required veno-arterial ECMO sup-
port. Treatment with inhaled anti-fibrinolytic or anti-coagulants
was contra-indicated due to airway bleeding. Albeit recurrent
bronchoscopies with casts removal, there was no significant
improvement and large casts were continuously and rapidly
formed. Angiography demonstrated no stenosis in the Glenn-
Fontan- pulmonary arteries circulation. Therefore, on post-oper-
ative day 8 she underwent lymphatic catheterization demonstrat-
ing an obstruction of the thoracic duct, and a large collateral
draining into the left lung, A percutaneous embolization of the
thoracic duct was performed, after which there was no formation
of new bronchial casts, and we were able to wean her from ECMO
support. Nonetheless, other complications, including severe acute
kidney injury occurred.
Conclusions: Though pathophysiology of fulminant casts formation
is not yet understood, lymphatic drainage anomalies should be rec-
ognized before Fontan completion is performed.

Keywords: Fontan, Plastic bronchitis, lymphatic anomaly,
thoracic duct embolization

Image 1 Lymphangiography demonstrating thoracic duct
obstruction and large collateral draining to the left lung, before (left
panel) and during (right panel) embolization.
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Successful surgical resection of a complicated left
ventricular diverticulum in a neonate presented with
unexplained anemia: A case report
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Background and Aim: INTRODUCTION: Congenital left ven-
tricular diverticulum (LVD) is a rare congenital cardiac anomaly
and may be complicated by fatal adverse events such as diverticulum
rupture. Most LVD cases are asymptomatic and often discovered
incidentally. Herein, we describe an unusual and peculiar clinical
presentation with felicitous surgical management of ruptured LVD.
Method: Case presentations: A 10-day-old male infant presented
with severe, intractable, and unexplained anemia associated with
respiratory distress. Upon admission, the patient was clinically
shocked with a hemoglobin level of 6.0 g/dL. As chest imaging
showed cardiomegaly, echocardiography was performed and
revealed a 9 x 10 mm diverticulum arising from the posterolateral
wall of the left ventricle along with blood and clot collection in the
pericardium. The patient underwent an urgent surgical resection
of the diverticulum. He was followed up for 2 years without any
readmissions or cardiac complaints.
Results: Clinical DISCUSSION: Systemic thromboembolism,
heart failure, infarction, and tachyarrhythmias have all been
reported as complications of LVD. The most serious complication
is diverticulum rupture, which can result in death. As a result, this
congenital defect should be discovered early in order to determine
the potential risks and plan appropriate treatment.
Conclusions: CONCLUSION: Congenital heart defects such as
LVD should be suspected in neonates presenting with unexplained
and intractable anemia. To avoid the diagnosis confusion and risk
of serious complications in LVD patients, such as spontaneous rup-
ture of the diverticulum, we advocate immediate surgical manage-
ment of LVD in children.

Keywords: Left ventricular diverticulum, congenital heart
defects, unexplained anemia, diverticulum rupture, surgical resec-
tion, case report

Figure 3 shows the resected left ventricular diverticulum
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An unusual case of “Aortic Coarctation treated with
intrapericardial ascending to descending aortic graft.
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Background and Aim: Coarctation of the aorta (CoA) is defined as a
narrowing of the aorta at the level of the isthmus. Most commonly,
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CoA is due to a congenital abnormality, but sometimes it can be
due to an iatrogenic cause. We are presenting the rare case of a
CoA in the contest of a polytrauma.
Method: A 16-year-old boy was involved in a car accident on the
21.12.2020. He was immediately transferred to the nearest Trauma
Centre for assessment and stabilisation. A total body CT showed multi-
ple fractures, the most relevant at the pelvis, together with compound
crural ones. In addition, CT showed a transection of the aorta at the isth-
mus level. For this reason, he was brought to the cath lab for stenting of
the aorta. The postoperative course was complicated by sepsis, feeding
intolerance, 2 cardiac arrests and renal failure with filter dependency.
The echocardiography showed a gradient of 110mmHg proximal
and distal to the stent, highly suspicious for severe CoA. Urgent CT
showed stent migration outside and above the descending aorta, causing
a complete obstruction (Figurel). The patient was transferred to the
RBH on the 8.01.2021 for turther specialised management. Due to
the current fractures, it could not be heparinised, and consequently,
cardiopulmonary bypass (CBP) could not be used during an eventual
surgery. In addition, thoracotomy could not be performed due to bilat-
eral crural external osteosynthesis.
Results: After a multidisciplinary discussion, despite the high risks, he was
accepted for surgery performed on the 09.01.2022. An intrapericardial
ascending to descending aorta grafting was implanted through a midline
sternotomy off CBP using octopus’ stabiliser (Figure2). The operation
was successful and the patient restarted to produce urine after 36 hours.
He was discharged on 05.2021 and a follow-up CT demonstrated reha-
bilitation of the stent (Figure3). Patient was elected to further operation
for anatomical repair of the aorta few months later (Figure4). After one
year, he is completely asymptomatic with well-controlled blood pres-
sure and he has a normal life.
Conclusions: This case shows that in the scenario of an infrequent
and life-threatening cause of CoA, surgically treated with intraper-
icardial ascending to descending aortic grafting without CBP.
Keywords: Coarctation, Congenital Heart Surgery

Figure3
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The technical performance score and its association with
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lesions in pediatric patients
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Background and Aim: The Technical Performance Score (TPS)
assesses the adequacy of congenital heart surgery operative repairs
and has been used to predict post-operative complications. This
study aims to: (1) evaluate TPS in a cohort of pediatric surgical
patients; and (2) determine if the TPS predicts surgical outcomes
in these patients.
Method: This is a single centre, retrospective cohort study. All sur-
geries on patients with complete clinical and echocardiographic data
were included (January 2019 to September 2019). The TPS was
applied to intraoperative transesophageal echocardiograms (TEE)
and postoperative transthoracic echocardiograms (TTE) and was cor-
related to morbidity, mortality and length of stay. x2 tests and logistic
regression were used to determine the association between TPS
(optimal, adequate and inadequate) and surgical outcome, with p val-
ues <0.05 considered statistically significant.
Results: 106 patients were included (median age = 2.9 years; weight
= 12.5kg). Median ICU stay was 1 day and total hospital stay was 4
days. On TEE, 83 (78.3%) had an optimal TPS, 12 (11.3%) adequate
and 11 (10.4%) inadequate scores. On TTE 82 (77.4%) had an opti-
mal TPS, 13 (12.3%) adequate and 11 (10.4%) inadequate scores.
There was one mortality with an optimal TPS. An inadequate
TPS on TEE was associated with the need for a second bypass run
(2 =33.209; P<0.0001) and postoperative ECMO (y2 =7.185;
P =0.0275), but not with delayed chest closure, incidence of
arrhythmia or the need for early or late re-intervention. An inad-
equate TPS on pre-discharge TTE was associated with the need
forasecond run ofbypass (x2 = 7.557; P = 0.0229) and delayed chest
closure (y2 =7.113; P = 0.0285), but not with the need for postop-
erative ECMO, incidence of arrhythmia or the need for early or late
re-intervention. Almost 43% of surgeries were RACHS-1 category
2,39.8% were category 3. TPS onboth TEE and TTE demonstrated
a decreasing incidence of optimal score to increasing risk-adjustment
ofthe procedure (optimal scores for RACHS category 1 was 100%, 2:
81%, 3: 74.4% and 4: 0%).
Conclusions: TPS on TEE is a good predictor of early postoperative
complications such as the need for a second run of bypass or post-
operative ECMO.

Keywords: Technical Performance Score, TPS, RACHS-1
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Shrill screaming as a sign of a malignant coronary artery
anomaly? a case of an uneventful PAVSD-correction with
an unexpected postoperative course
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Background and Aim: Coronary artery anomalies (CAA) in children
are extremely rare. They can occur alone or in conjunction with
other congenital heart defects.
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Method: We present the case ofa 7-month-old boy (70 cm, 8 kg) who
underwent a correction of a partial atrioventricular septal defect by
ASD-closure with a pericardial patch and cleft closure.
Results: Echocardiography demonstrated good biventricular func-
tion (EF: 56%). Despite the positive outcomes, the patient required
multiple doses of dipidolone, which did not provide pain relief.
Analgesia was escalated to a continuous morphine perfusor. The
parents indicated that the child had a history of shrill screaming and
crying attacks for no apparent reason already before the operation.
On the second postoperative day, the patient’s pain episodes and rest-
lessness worsened. Morphine was doubled, and ketamine perfusor
was added. Episodes of decompensation followed with hypotension
(MAP 35-45 mmHg), bradycardia (90-100 bpm), and lactate eleva-
tion (up to 5.2 mmol/1). ST-segment elevations in derivations I and
III and depressions in V3, as well as a rise in troponin could be
detected (from 3268 pg/ml to 12808 pg/ml). A coronary angiogra-
phy was conducted, revealing left coronary artery (LCA) with sus-
pected coronary spasm at the outflow. Symptoms persisted after
administration  of continuous infusion of nitroglycerin.
Subsequently, a cardiac CT was conducted, showing a short-segment
exit stenosis right after the relatively high exit of the LCA ostium.
Reoperation on the same day revealed an intramural course of the
LCA. The LCA was mobilized and unroofed, followed by a pericar-
dial patch augmentation of the neo-ostium.
The postoperative course after the second surgery was uneventful.
After 14 days the patient was discharged with no residual symp-
toms of coronary malperfusion and is in good health. The scream-
ing and crying attacks have adjourned.
Conclusions: This case depicts that there is no straightforward cor-
rection of a congenital heart defect. An intramural course of coro-
nary arteries is rare and the detection of CAA is crucial for
administering the appropriate treatment to prevent subsequent
myocardial ischemia. The clinical presentation of children with
CAA may be heterogenous, ranging from absence of symptoms
to severe, potentially life-threatening symptoms.

Keywords: congenital heart disease, congenital heart surgery,
malignant coronary artery anomaly, angina pectoris

Coronary angiography revealing left coronary artery (LCA) with
suspected coronary spasm at the outflow
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Background and Aim: Sickle cell disease (SCD) is a severe anemic
disease characterized by abnormal hemoglobin (Hb) S in erythro-
cytes. Multiple medical complications may arise, necessitating an
interdisciplinary team approach for optimal treatment. In
Europe, people with SCD and those who additionally require
open-heart surgery (OHS) are extremely rare, but their prevalence
is increasing due to the global migration of refugees for various
reasons.
Method: We present the case of a three-year-old west-African girl
(87 cm, 11 kg) with restrictive cardiomyopathy and severe atrio-
ventricular valve (AV) regurgitation, as well as homozy-
gous SCD.
Results: The child’s initial symptoms included tachydyspnea, pal-
pitations, and abnormal fatigue. Our team decided for OHS with
CPB to treat the regurgitation of tricuspid and mitral valve.
Preoperatively, Hb was 8.5 g/dl, HbS was 68.7% and HbA was
16.8%. Exchange transfusion (ET) was performed to achieve a
HbS fraction of <30% by an apheresis system connected to
CPB supervised by both our perfusionist and our doctor of trans-
fusion medicine. The patient’s initial venous return was seques-
tered after priming the circuit with packed red blood cells
(RBC) with plasma to hematocrit level of 50%. Through this
setup, an automated ET with three RBCs was performed.
Echocardiography revealed good AV-function following
reconstruction. Postoperatively, Hb was 11.6 g/dl and HbS frac-
tion decreased to 12%. Despite persistent tachypnea, the patient’s
general condition significantly improved since admission; she was
discharged and is now seeing her cardiologist on a regular basis.
Conclusions: Cardiopulmonary bypass (CPB) is associated with
numerous sickle cell crisis risk factors, including hypothermia,
hypoxia, hypoperfusion, and acidosis resulting in hemolysis,
microvascular obstruction, decreased erythrocyte survival, and
decreased oxygen-carrying capacity. SCD patients needing
OHS with CPB need specialized care and monitoring to prevent
vaso-occlusive events. It is indispensable to lower HbS fraction
through ET in SCD patients undergoing OHS with CPB to pre-
vent postoperative mortality. Current recommendations propose
reducing on-pump HbS fraction to less than 30%; some studies
even advocate less than 10%.
Our case depicts an individualized concept combining OHS with
CPB and simultaneous ET by connecting an apheresis system to
CPB executed by an interdisciplinary team approach leading to
a favorable patient outcome.

Keywords: congenital heart surgery, sickle cell disease, cardio-
pulmonary bypass, apheresis

https://doi.org/10.1017/51047951123001099 Published online by Cambridge University Press

P-235
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correction of ALCAPA syndrome
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Background and Aim: Late diagnosis of malignant coronary anomalies,
such as an anomalous origin of the left coronary artery from the pul-
monary artery (ALCAPA), can lead to severe heart failure. Ventricular
dilatation and dysfunction, as well as mitral valve insufficiency, are typ-
ical clinical hallmarks and should lead clinicians to suspect coronary
anomalies. ALCAPA is treated surgically immediately after diagnosis
to preserve as much myocardium as possible. Mechanical circulatory
support can be beneficial in both the short- and long- term for the sub-
cohort of patients who do not recover myocardial function after cor-
rective surgery.
Method: We want to highlight the case of a 15-month-old boy
who required a left ventricular assist device (LVAD) intended as
a bridge-to-transplantation approach due to alack of recovery after
primary repair.
Results: The patient’s ejection fraction (EF) preoperatively was 15%.
After the initial surgery on day 403 of life, the EF was 18% and the
fractional shortening (FS) 8%. In the days following primary surgery,
cardiac function recovered only marginally, and the boy showed signs
of developing end-organ damage. Accordingly, we decided to
implant a pneumatically powered extracorporal pump with a 15-
mL ventricle size asa LVAD. On day 53 of treatment, cannulas were
placedin the leftapex and ascending aorta. The child gradually throve
(9 kg on admission; 14 kg at discharge) within 472 days while under
LVAD therapy and overcame significant side effects such as bleeding
and infection at the cannula exit sites. Fortunately, we could switch to
a bridge-to-recovery strategy as the heart’s function markedly recov-
ered (EF, FS, LVEDD). After a fast recovery from the uncomplicated
explantation of the LVAD, systolic and diastolic biventricular cardiac
function was excellent, with a FS ofapproximately 28-30% and an EF
between 55-60% after 20 days of follow-up. The patient was dis-
charged 26 days after explantation of the system and will be reeval-
uated regularly by the referring cardiologist.
Conclusions: The cardiac performance of patients under LVAD
therapy within a bridge-to-transplant approach must be reeval-
uated, preferably based on a standard protocol, to not overlook
the potential for successful weaning.

Keywords: congenital heart surgery, Ivad, alcapa, htx
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3D imaging improves surgical planning for unifocalization
procedures in children with pulmonary atresia, VSD and
MAPCAS
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Background and Aim: Planning unifocalization procedures in
patients with pulmonary atresia with a ventricular septal defect
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and major aortopulmonary collateral arteries (PA/VSD-
MAPCAEs) is challenging. Due to their excellent contrast and spa-
tial resolution, computed tomography (CT) and magnetic reso-
nance imaging (MRI) are the most suitable imaging modalities.
Whereas preoperative planning based on 2D images only is rather
old-fashioned and sometimes inconclusive, 3D imaging allows the
congenital heart team to receive an in-depth understanding of the
morphology of each individual patient with PA/VSD-MAPCA:s.
Method: We identified three patients from our cohort with CT scans
prior to surgery. 3D models were created utilizing DICOM (Digital
Imaging and COmmunications in Medicine) datasets derived from
thin-slice CT examinations. Via medical image processing software,
the 3D models were created.
Results: In total, three patients with PA/VSD-MAPCAs were oper-
ated after bicaval cannulation, cardioplegic arrest (Bretschneider 30
ml/kg bodyweight), and induction of moderate hypothermia (28
°C).
Patient 1 (male, age 16 months, 13.6 kg, 91 cm) formerly palliated
with one central ap-shunt mainly feeding the right lung received a
step towards unifocalization via the union of further MAPCAs to
the left lung and was discharged at postoperative day 10.
Patient 2 (female, age 17 months, 9.3 kg, 77 cm) was unifocalized and
discharged home after 14 days.
Patient 3 (female, age 2 months, 3.9 kg, 55 cm) died after unifoc-
alization on the 21st postoperative day after a complication during
cardiac catheterization. Prior to that, an early reoperation and a
cardiac catheterization were conducted to improve the blood flow
to the left lung.
Conclusions: The surgical team found the relevant vessels in these
three patients effortlessly. Primary correction or the switch from
palliative to corrective surgery in congenital heart disease can be
simplified through the use of 3D models, both in the form of
3D printed models and visualization through virtual reality glasses.
Keywords: congenital heart surgery, mapca, pulmonary atresia
with ventricular septal defect, major aortopulmonary collateral
arteries
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Background and Aim: Coronary artery birth and pathway anomalies,
particularly those where the artery originates from the contralateral
coronary sinus with a pathway between the aorta and the pulmo-
nary artery, represent a high risk of sudden death. Early diagnosis
and management are essential for a good prognosis.

Method: Clinical CASE:

Results: 9 year old boy brought to a paediatric cardiology consul-
tation for loss of consciousness during physical effort with cardiac
arrest, having required in situ cardiopulmonary resuscitation two
days ago. It is was the second such episode within a month. No
particular personal or family history.

Physical examination revealed good general condition with 100%
room air saturation, stable haemodynamic parameters and normal
anthropometric parameters for age. Heart sounds are regular, no
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murmur, symmetrical femoral pulses regular and of good volume.
The rest is unremarkable.
In view of this normal physical examination and the notion of
malaise during the effort, the suspicion of anomaly of the coronary
artery pathway is evoked and a cardiac echography is carried out:
left coronary artery coming from the right aortic sinus with a trunk
pathway between the aorta and the pulmonary artery. Normal
flow in both coronary arteries. Good overall cardiac function with
an ejection fraction of 64%. A cardiac CT scan confirmed the ori-
gin of the left coronary from the right coronary sinus at 2 o’clock,
which travels along the anterior aspect of the aorta in the inter-
aorto-pulmonary, then divides into the anterior inter-ventricular
and circumflex arteries at the level of the left atrioventricular fold.
As the technical platform did not allow for surgical management in
Cameroon, a medical evacuation was organised for unroofing of
the left coronary.
Conclusions: We presented a case revealed by a sudden cardiac
arrest, in a country where diagnosis and management remain a real
challenge due to limited technical facilities.

Keywords: coronary anomaly, child, sudden death, cameroon
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Background and Aim: Coronary anomalies are relatively frequent in
patients presenting transposition of great arteries. Such anomalies
definately increase the difficulty of the arterial switch operation.
We sought to analyse clinical results and the influence of coronary
artery anatomy on mortality after the arterial switch operation.
Method: Between January 2007 and September 2022, 130 patients
underwent an arterial switch operation for transposition of great
arteries. We analysed preoperative and intraoperative characteris-
tics. Patient coronary patterns were recorded from operative
reports (using the Leiden Convention) and analysed to determine
their association with adverse postoperative outcomes. The statis-
tical analysis was made with STATA IC 15.

Results: The mean age at operation was 12+9 days (range 1-84). A total
of 91 patients (70%) had an associated ventricular septal defect. Nine
patients (6.9%) had an aortic arch obstruction. Coronary anatomy
anomalies were present in 46 patients (35.4%). The most common
type of anomalous coronary anatomy was the circumflex coronary
artery arising from sinus 2 (23 patients [17%)]), followed by a single
sinus pattern (11 patients [8.5%)]). Four patients (3.1%) had an intra-
mural coronary artery. Extracorporeal membrane oxygenation
(ECMO) after surgery was needed by 12 patients (9.2%), eight of
them had coronary artery anomalies, which was statistically significant
(p= 0.03). Early mortality was 4.8% (4 out of 84) for patients with
normal coronary pattern and 13% (6 out of 46) in patients with
any coronary artery anomaly, although it was not statistically signifi-
cant (p = 0.17). Likewise, there was not a statistically significant differ-
ence in mortality between normal and anomalous coronary pattern
after separating the sample in two eras (2007-2014, p=0.13;
2015-2022, p = 1.00).

Conclusions: Patients with transposition of great arteries that present
coronary pattern anomalies had higher rates of early mortality after
the arterial switch operation, although not statistically significant
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neither globally nor within the two study groups independently
(2007-2014, 2015-2022). On the other hand, unusual coronary pat-
tern was found to be significantly associated with the need of extra-
corporeal membrane oxygenation on the postoperative period.

Keywords: arterial switch operation, anomalous coronary pat-
tern, transposition of great arteries
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Destruction and remodeling — analysis of equine
pericardium used for AVR

Armin Darius Peivandi', Sven Martens!, Klaus Michael Miiller?,
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Background and Aim: Autologous pericardium is currently gold
standard for reconstructive surgery of the aortic valve in children
with congenital heart disease. However, the use of industrially
processed equine pericardium has recently become more popular
amongst cardiac surgeons. In this regard, we analyzed explanted
equine pericardium histologically to provide insights in the formal
pathomechanism of patch degeneration.
Method: Equine pericardial tissue was gathered, handled according to
usual histologic procedures and stained with Elastica van Gieson stain-
ing (EvG) to visualise collagen as well as elastic fibres. Alizarin red S
allowed detection of calcification. Light microscopy pictures were
taken in different magnifications to analyse tissue structures.
Results: Due to aortic valve dysfunction, re-operation was neces-
sary in 5 patients after a median duration of implantation of 5.2
years (IQR 10.1-3). Degenerative developments included tissue
edema, destructive fiber structure, dehiscence, nodose-like fiber
arrangements and loco regional myxoid swelling. Two explants
were severely calcified. Florid inflammation could not be detected.
Conclusions: Explanted equine patches show complex degenerative
developments. These include difterent destruction and remodeling
patterns as well as chronic foreign body reactions and calcification.
To assess long-term durability, large-scale registry studies are
advisable.

Keywords: aortic valve reconstruction, equine pericardium,
histopathology, remodeling
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Double-arterial cannulation perfusion provides better
brain protection during surgical correction of aortic
coarctation with ventricular septal defect

Jiachen Bi, Shixin Su, Jianbin Li, Minghui Zou, Xinxin Chen, Jia Li,
Li Ma

Department of Cardiovascular Surgery, Guangzhou Women and
Children’s Medical Center, Guangzhou Medical University,
Guangdong, China & Guangdong Provincial Key Laboratory of Research
in Structural Birth Defect Disease, Department of Pediatric Surgery,
Guangzhou Women and Children’s Medical Center, Guangzhou
Medical University, Guangdong, China

Background and Aim: DHCA is the gold standard perfusion strategy for
CoA-VSD correction, but associated with risk of brain injury. Double
arterial cannulation (DAC), firstly introduced in aortic arch
reconstruction due to aortic dissection or aneurysm, is now an alter-
native perfusion strategy. The purpose of this study was to evaluated
the effectiveness of brain protection of DAC compared with DHCA.
Method: A single-center pilot study of RCT was carried out from
2020 to 2021. Patients with CoA-VSD ready for surgical
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correction were enrolled in and randomly assigned into 2 groups,
namely DHCA without cerebral perfusion (n=>5) and DAC (n
=6). Brain MRI and TCD were applied before and after opera-
tion; EEG and cerebral oxygen saturation were continuously
monitored before, during, and after surgery until 48 hours post-
operation.
Results: The operation time, CPB time and cross-clamp time were
all numerically shorter in DAC group. The duration of intraoper-
ative isoelectric state was shorter in DAC group (22+31min vs. 64
+30min, p<0.05). Post-operative cerebral oxygen saturation was
higher in DAC group (66+10% vs. 49£2%, p =0.04 18h post-
operation; 65+5% vs. 56£7%, p = 0.04, 27h post-operation, and
72+£5% vs. 65+2%, p=0.04, 36h post-operation; separately).
The cerebral vascular resistance was lower in DAC group, with
both pulsatility index and resistivity index were lower 15h post-
operation (1.1520.17 vs. 1.51+0.09, p<0.01; 0.65£0.04 vs. 0.72
+0.02, p<0.01; separately). Post-operative intracranial hemor-
rhage was numerically lower in DAC group. Though without sta-
tistically difference due to limited number, the non-hemorrhage
cases were only seen in DAC group. 1 seizure case was seen in each
group, with comparable seizure time. Mixed linear regression indi-
cated better systematic hemodynamic characteristics in DAC
group: lower intraoperative (P =0.03) and post-operative (p
= 0.01) systematic vascular resistance index, and higher post-oper-
ative cardiac index (p =0.01) were found; lower post-operative
pulsatility index and resistivity index still existed (p<0.01); and
lower pulse pressure variation were seen(p<0.01).
Conclusions: DAC is a better perfusion strategy during surgical
CoA-VSD correction, which could improve cerebral perfusion
and reduce brain injury.

Keywords: Double-arterial cannulation, brain protection,
aortic coarctation, ventricular septal defect
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Technique of deferring decannulation in pediatric ECMO -
10 years of experience
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Background and Aim: The removal of the ECMO cannulas and the
necessary systemic anticoagulation once the therapy has been
withdrawn, constitutes a difficult and risky decision.

In our center, for more than 10 years now, we generally defer the
removal of the cannulae for a minimum of 24 hours after conclu-
sion of the ECMO therapy.

This fact does not cause great harm to the patient, and presents
some benefits in case of needing a rapid restitution of therapy in
patients with risk of cardiogenic shock or respiratory failure after
discontinuing the ECMO run.

Method: Between November 2012 and november 2022, 145
ECMO therapies were applied in 128 pediatric patients for
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difterent reasons (82 cases os inability of weaning from cardiopul-
monary bypass, 20 cases of low cardiac output sindrome, 36 cases
of acute respiratory failure, 7 for other causes (4 for septic shock, 2
for IO procedures, 1 to isolate the pulmonary circulation due to
hemorrhagic reasons)
Results: From the 128 patients, 43 did not survive to ECMO therapy,
and 22 of the remaining, did not survive to hospital discharge. Main
duration of ECMO run was 8, 11 days, and the main BSA 0, 41m2.
From the 85 patients who survived to therapy and decannulation, 102
ECMO runs were established; bridge to recovery, to cardiac surgery,
to bridge, to transplant. From the ECMO runs bridge to recovery and
cardiac surgery, (n = 84), 62 were decannulated with this technique
(39 central cannulation and 20 cervical cannulation). The duration
from ECMO support conclusion to decannulation was 20, 2 hours,
and in 10 patients, reinstitution of therapy was conducted.
Conclusions: Our technique is safe and advanteous because the hep-
arin dose to maintan the cannulae permeability is low and is rapidly
accesible to reinstitute ECMO therapy in case of low cardiac out-
put syndrome or respiratory failure.

Keywords: Pediatricc, ECMO- Extracorporeal Membrane
Oxygenation, Postcardiotomy, Respiratory Failure, Low cardiac
output sindrome, Decannulation
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Outcome after arterial switch operation in patients with
transposition of the great arteries with left ventricular
outflow tract obstruction
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Background and Aim: Selected patients with transposition of the
great arteries (TGA) and left ventricular outflow tract obstruction
(LVOTO), usually associated with ventricular septal defect (VSD),
may still undergo arterial switch operation (ASO). We aimed to
review the clinical outcomes of TGA-VSD-LVOTO patients after
ASO and compare the spectrum of LVOTO with a historical series
of cardiac specimens with TGA-VSD-LVOTO.

Method: Of 516 patients who underwent ASO at our institution
between 1977-2022, 11 had TGA-VSD-LVOTO. Patient records
and operative reports were reviewed. Moreover, a series of cardiac
specimens with TGA-VSD-LVOTO from the University collec-
tion of congenital anomalies who did not undergo cardiac surgery
was examined and used as illustration.

Results: Eight patients had TGA-VSD, 3 DORYV type Taussig-
Bing anomaly (TBA). LVOTO mechanisms were multifactorial,
ranging from posteriorly deviated infundibular septum to fibrous
tissue tags/masses and fibromuscular membrane. Median age at
ASO was 0.4 (IQR 0.07-1.8) years. One-stage ASO was per-
formed in 3, two-stage ASO in 8 (modified Blalock-Thomas-
Taussig shunt(6), pulmonary banding(l), coarctectomy(1)).
Primary LVOTO resection was performed in 10/11 patients dur-
ing ASO; in one TBA patient LVOT was considered as being
potentially narrow but acceptable. No in-hospital mortality
occurred. Two patients died: 3.1 months (sudden death) and
6.0 years post-ASO (unknown cause).
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Median follow-up of survivors: 17.1 (IQR 10.3-25.7) years, all in
NYHA class I. No reoperation for LVOTO was necessary after pri-
mary LVOTO relief during ASO. One patientin whom the LVOTO
was not primarily addressed required surgery for progressive LVOTO
3 months post-ASO. At latest follow-up, one patient had moderate
residual LVOTO (peak-gradient 45mmHg). No patients developed
significant neo-aortic valve regurgitation.
From the cardiac specimen series, 10 out of 23 TGA-VSD-
LVOTO specimen were retrospectively judged eligible for ASO
(8 TGA-VSD, 2 TBA). A similar spectrum of LVOTO causes
as in the clinical patients was identified: fibrous ridge (2), malalign-
ment outlet septum (3), obstructive muscular tissue (2), aneurys-
matic tissue of membranous septum (1) and accessory fibrous
tissue attached to the mitral valve (2)(Figure).
Conclusions: Arterial switch operation is in selected cases possible in
patients with TGA-VSD and LVOTO of different etiology.
Survivors showed good functional ability, without reoperations
for LVOTO and preserved neo-aortic valve function.
Keywords: Transposition of the great arteries, Left ventricular
outflow tract obstruction, Arterial switch operation, Outcome

Figure Heart specimen of TGA-LVOTO-VSD (specimen 4849): opened left ventricle with a
probe from pulmonary artery to the left ventricle. The accessory fibrous tissue and a cleft
in the anterior mitral leaflet are evident. MV: mitral valve; Acc. tissue: accessory tissue.
From: Hazekamp M et al. Eur J Cardiothorac Surg 31 (2007) 879—887.
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The experience of subaortic obstruction repair
concomitantly with total cavopulmonary connection
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Background and Aim: Systemic ventricle outflow obstruction
(SVOTO) couldresult in unfavorable hemodynamic conditions
that might worsen the prognosis of patients with total cavopulmo-
nary connection (TCPC)

Method: From January 2005 to December 2016 137 consecutive
children with variable single ventricle pathologies underwent
TCPC procedure, 10, 9% (n=15) of which was presented with
SVOTO. We used two main options for surgical relief of
SVOTO: the first consisted in ventricular septal defect enlarge-
ment, the second one — in modified Damus-Kaye-Stansel pro-
cedure (DKS). There was 2 (1, 4%) early death in the control
group and no mortality in study groups through the study period.
Two patients in study groups underwent a permanent pacemaker
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implantation. SVOT gradient decreased from 21 + 5, 82 mmHg
preoperatively to 8 + 4, 33 mmHg after the procedure
Results: Our results indicate that the SVOTO relief at the moment
of TCPC does not cause significant increase in morbidity and mor-
tality in the early postoperative period
Conclusions: The results suggest that the DKS is the method of
choice with regard to avoidance of heart block or adequate
removal of SVOTO

Keywords: total cavopulmonary connection, systemic ven-
tricle outflow obstruction, subaortic obstruction, single ventricle,
the Damus-Kaye-Stansel procedure
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The outcomes of the extracardiac total cavopulmonary
connection in 137 consecutive patients with
single-ventricle physiology
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Background and Aim: Fontan procedure has gone through several
modifications and today is the primary palliation to treat a broad
spectrum of complex congenital heart defects. The aim of this
study is to present the results of treatment of children and adults
with a single ventricle.
Method: Since 2005 to 2017 years, in 137 consecutive patients with a
single ventricle morphology aged 9, 97+4, 37 years the extracardiac
total cavopulmonary connection (TCPC) was performed. The most
common heart pathology was tricuspid atresia (27.1%). In 125 (91,
2%) patients, the operation was carried out with the moderately hypo-
thermic cardiopulmonary bypass (CPB), without aortic cross-clamp.
The average CPB was 94, 3£56, 7 min. In the remaining twelve
patients extracardiac TCPC was carried out without CPB.
Results: There were three (2, 1%) early deaths. The median duration of
the mechanical ventilation was 9, 6+16, 2 h (1-71 h).The average
length of stay was 17, 4£18, 3 days (8, 0-81, 0 days).
Conclusions: Improved understanding of single-ventricle physiol-
ogy, patient preparation, surgical techniques, and postoperative
care has allowed us to reach a steady state in the early outcomes
after TCPC.

Keywords: single ventricle, Fontan procedure, total cavopul-
monary connection, extracardiac conduit, cardiopulmonary
bypass
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A rare case of type iv aorta-left ventricular tunnel with
intra-aneurysmal thrombus
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Background and Aim: Aorto-left ventricular tunnel (ALVT) in adult
patients is an exceedingly rare congenital anomaly. We report a
case of Type IV ALVT arising from the left coronary sinus, open-
ing into the lateral wall of the left ventricle with a thrombus present
in the aneurysmal tunnel.

Method: An 18-year-old female patient with easy fatiguability, on
echocardiography, was diagnosed to have aortic insufficiency with
an additional paravalvular regurgitant jet. Contrast computed
tomography demonstrated an aorto-left ventricular tunnel with
aneurysmal dilatation of both the extracardiac and intracardiac
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segments (Type IV ALVT). Magnetic resonance imaging con-
firmed the presence of a thrombus within the tunnel. The intra-
operative assessment demonstrated the aortic end of the tunnel
arising at the level of the sinotubular junction of the left coronary
sinus below the displaced left coronary ostia, in addition, the lateral
wall of the left ventricle overlying the distal aneurysmal end of the
tunnel was thinned out. Also, a perforation was identified in the
non-supported left aortic cusp. The patient underwent bicameral
closure of the ALVT, removal of the thrombus within the aneu-
rysmal tunnel and autologous pericardial neocusp creation at the
left aortic leaflet position.
Results: Aorto-left ventricular tunnel, a paravalvular communica-
tion between the aorta and left ventricle, has an incidence of less
than 0.1% in infants born with congenital heart disease. Associated
anomalies of the coronary artery and aortic valve anatomy have
been described. Aortic valve regurgitation requiring valve repair
or replacement remains a major long-term concern, with a
reported incidence as high as 50% on 5-year follow-up. Our
patients underwent aortic valve repair in view of the perforation
of the LCC and had mild aortic insufficiency at the 1-month fol-
low-up. Longer surveillance will be essential to determine the pro-
gression of aortic regurgitation and determine the timing of
intervention if needed.
Conclusions: Aorto-left ventricular tunnel is a very rare congenital
cardiac anomaly. Accurate diagnosis is essential in guiding appro-
priate management strategies. Surgical treatment is relatively sim-
ple and entails the closure of one or both ends of the tunnel. Aortic
insufficiency on long-term follow-up remains a concern, with up
to 50% of patients requiring intervention for the same.
Keywords: Aorto-left ventrciular tunnel, congenital heart
disease

Computed tomography and intra-operative images

A: Oblique view CT - Demonstrating aortic end of aorto-left ven-
tricular tunnel, ventricular end of the tunnel, left ventricular outflow
tract, aneurysmal dilation of both the extracardiac and intracardiac
components on the tunnel and superiorly displaced left coronary
artery osita. B: VRT CT - Showing aneurysmal aorta-left ventricular
tunnel with its aortic and ventricular ends. C: Intraoperative image
after aortotomy showing the aortic end of the tunnel, the unsupported
left coronary cusp and the left ventricular outflow tract. D:
Intraoperative image after pericardial patch closure of the aortic
end of the tunnel and perforation of the left aortic cusp. E:
Intraoperative imaging showing removal of clot from the distal end
of the tunnel after opening it externally. F:Intraoperative image show-
ingarightangle passed from the LVOT to demonstrate the ventricular
end of the tunnel. Arrow - Aortic end of the tunnel, Arrow head -
Ventricular end of the tunnel, Hash - left ventricular outflow tract
and Asterix - Perforation of left aortic leaflet
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endocarditis: A multidisciplinary approach

Micol Rebonato, Mara Pilati, Gianfranco Butera, Adriano Carotti,
Lorenzo Galletti, Sonia Albanese

Ospedale Pediatrico Bambino Gesu’, Rome, Italy

Background and Aim: Infective endocarditis (IE) after transcatheter
pulmonary valve (PPV) replacement in CHD is a major concern
and its therapeutic management still remains challenging. The
incidence of IE after PPVI is estimated at 3% per year for the
Melody valve and slightly lower for the Sapien valve. Herein
we describe our institutional approach for the management of
IE developed on percutaneous bioprosthetic pulmonic valves.
Method: Between Genuary 2017 and October 2022, a total of 86
patients with complex CHD received PPV at our center, Melody
valve in 30 cases and Sapien valve in 56. Of them, 4 patients
required surgical treatment for IE on PPV. Clinical and therapeutic
decisions were managed by a multidisciplinary team.
Results: Three patients had an RV-PA conduit, in two cases for
PA/VSD repair and in one case of Nikaidoh for TGA/VSD/
PS, while one had received transannular repair of Fallot’s tetralogy.
The devices used for PPV replacement were the Melody valve in 3
cases and the Sapien valve in one, defining an IE rate of 0, 1% and
0, 01% for the respective device type. The median time from trans-
catheter valve implantation to the onset of IE was 4.5 years (IQR
2-9). The diagnosis was confirmed in each patient based on both
the Dukes criteria and a positive PET/CT scan.Blood cultures
showed growth of Granulicatella Adiacens in one case,
Streptococcus hemoliticus in one case and Corynebacterium pro-
pinquum in one case, while one patient presented with a rare form
of aseptic endocarditis. Patients received atleast 6 weeks of targeted
or broad-spectrum antibiotic therapy. All patients underwent sub-
sequent surgical replacement of the infected devices with pulmo-
nary homografts. At a median follow-up of 5 months (IQR 3-7)
no signs of recurrence of IE were detected.
Conclusions: Our data confirm the EI rate after PPV reported in the
literature and the variety of infectious agents involved. The use of
PET/CT and the collaboration of a multidisciplinary team is essen-
tial for diagnostic and therapeutic purposes. Furthermore, early
surgical replacement of infected devices with pulmonary homo-
grafts after an adequate period of antimicrobial therapy has been
shown to be safe and effective for the management of this complex
condition.

Keywords: infective endocarditis, PPVI, homograft
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Background and Aim: Patients with ventricular septal defect and
interrupted or hypoplastic aortic arch can show a severe left ven-
tricular outflow tract obstruction, aortic valve dysplasia and ductus
dependent systemic circulation. Function and size of the left ven-
tricle is usually not impaired as the left ventricle can eject via the
VSD. The neonatal Ross-Konno procedure offers a promising
radical biventricular treatment option for the LVOT stenosis.
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Method: Between 2003 and 2021 14 babies with the above
described congenital lesion have received an early Ross-Konno
procedure, VSD closure and concomitant aortic arch repair (13
pts; one had arch repair and VSDC previously) at our center. 9
patients presented with an interrupted arch Typ B muostly associ-
ated with an aberrant right subclavian artery, 5 patients had an
hypoplastic arch. Two patients had a previous palliation with a
Norwood procedure plus isthmus stent and a ductus stent and
bilateral PAB from other centers.
Results: Median age at surgery was 14 days, median weight was 3, 3
kg. The aortic arch reconstruction was done without foreign
material in 6 cases, the other patients received a homograft or peri-
cardial patch enlargement, in two cases an additional reversed sub-
clavian flap technique was used. Median bypass time was 341 min,
median XCT was 165 min. 12 pts. had delayed sternal closure, 4
needed ECMO therapy for 5-7 days. Median ICU stay was 24
days, median hospital stay was 34 days. During the follow up
period of maximum 18, 8 years (median FU 6, 4 years) there
was no mortality and at last FU left ventricular function was con-
sidered good in 12 pts. and slightly reduced in 2 children. There
was no case of LVOTO or autograft stenosis or insufficiency dur-
ing FU. One patient received a David's procedure due to autograft
dilatation 18 years after the initial operation.
Conclusions: The early Ross-Konno procedure with concomitant
aortic arch repair and VSD closure is a challenging complex oper-
ation requiring a long aortic cross clamp time and a prolonged
intensive care therapy. Nevertheless, the overall outcome of this
small subset of patients was very good without mortality and with
excellent long term performance of the autograft