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Significance of Exercise Induced Electrocardiograms in
long term after Total Cavo Pulmonary Connection
Sachiko Kido, Japan

Toshikatsu Tanaka, Department of Cardiology, Hyogo Children’s
Hospital, Japan

Hideki Fujita, Department of Cardiology, Hyogo Children’s Hospital,
Japan

Hirofumi Saiki, Department of Cardiology, Hyogo Children’s Hospital,
Japan

Kenta Tominaga, Department of Cardiology, Hyogo Children’s
Hospital, Japan

Background: The modifications for Fontan procedure aimed at
decreasing the incidence of arrhythmias, however a significant
percentage of patients of modified Fontan operation have
evidence of sinus nodal dysfunction or other arrhythmias, which
can be the causes of sudden death or hospitalization in their long
term outcome.

Objects: Under ambulatory monitoring many patients are less
active than in usual life, so to evaluate the exact risk in daily life
and during exercise for patients after total cavo pulmonary
connection (TCPC) especially in long term outcome, we
investigated their exercise electrocadiography.

Methods: We reviewed standard electrocardiogram (ECG) and
exercise ECG (Double Master or Treadmill) of 34 consecutive
patients over 15 years old who underwent TCPC procedures
between 1988 and 1997 and followed over 10 years.

Results: 2 patients have the history of supraventricular tachy-
cardia. Dysrhythmias at rest are found in 7 patients (20.5%);
junctional thythm in 4, atrioventricular block (I) in 1, significant
irregular sinus rhythm in 1 and bradycardia (35bpm) in 1.
Otherwise in ECG on exercise, 21 patients (62%) have
dysrhythmias; apparent PAC (>couplet, plural P) in 7, PVC
(bigeminy 2, multifocal 1, symptom 1) in 6, atrioventricular
block (at max work load) in 2, irregular sinus rhythm (bigeminy
like) in 2 and junctional rhythm + SAblock + PAC/PVC in 4.
Conclusion: With exercise electrocardiography, cardiac dysrhys-
mias/arthythmias after TCPC become tangible, and the
prevalence of arrhythmia on exercise in long term outcome is

rather high.
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Objectives: Supraventricular and ventricular arrhythmias are a
major cause of morbidity and mortality in adult patients with
congenital heart disease (CHD). Intraoperative ablation offers an
alternative to the complex surgical Cox-Maze procedure for
these patients. We present the results of our preliminary
experience with intraoperative monopolar irrigated radiofre-
quency ablation (IRA) in adults with CHD undergoing elective
cardiac surgery.

Methods: Since September 2002, 58 adults with a mean age of 39
years with CHD underwent IRA during cardiac surgery. We
performed 34 right-sided Maze procedures, 14 Cox-Maze III
procedures and 10 right ventricular ablations. In addition, we
implanted a pace-maker in 14 patients.

Results: Two patients (2/58; 3.4%) died of causes not related to
the intraoperative ablation. Over an average follow-up period of
40 months the remaining 56 patients are alive in NYHA class I or
II. All patients were discharged on oral antiarrhythmic treatment
for 3-months. All patients underwent ambulatory 24-hrs Holter
monitoring 3 and 6-months after the ablation procedure and 9
underwent programmed ventricular tachycardia stimulation 6-
months post-procedure.

Forty-nine patients are still in spontaneous sinus rhythm, 3 are in
sinus rhythm on chronic oral antiarrhythmic treatment for
recurrence of atrial fibrillation, 3 are in stable atrial fibrillation
and 1 has pacemaker rhythm. There were no complications from
the IRA.

Conclusions: Intraoperative IRA is a safe and effective procedure
to control arrhythmic problems in adults with CHD. This
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procedure should be taken into consideration when transcatheter
ablation fails or when elective cardiac surgery is planned.
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Diastolic Ventricular Interaction in Patients after Atrial
Switch for Transposition of the Great Arteries

Pak-cheong Chow, Department of Paediatric Cardiology, Queen Mary
Hospital, Univeristy of Hong Kong, Hong Kong

Xue-cun Liang, Department of Paediatric Cardiology, Queen Mary
Hospital, University of Hong Kong, Hong Kong

Yiu-fai Cheung, Department of Paediatric Cardiology, Queen Mary
Hospital, University of Hong Kong, Hong Kong

Objective: We tested the hypothesis that systemic right ventricular
(RV) diastolic dysfunction and diastolic ventricular interaction
occur after atrial switch operation for transposition of the great
arteries (TGA).

Methods: Twenty-nine patients aged 20.8 £ 4.1 years post-atrial
switch operation and 27 healthy controls were studied. Two-
dimensional longitudinal systolic strain and systolic (SRs), early
diastolic (SRe), and late diastolic (SRa) strain rates of both
ventricles were determined using tissue speckle echocardiogra-
phy. Early diastolic trans-atrioventricular velocity (E) and
myocardial early diastolic myocardial velocity (e) at ventricular
free wall-annular junction were measured. Geometry of the
morphologic left ventricle was quantified by the diastolic
eccentricity index (EI).

Results: In both systemic and subpulmonic ventricles, SRe and
SRa were significantly lower and trans-atrioventricular E/e ratios
higher in patients than controls (all p <<0.001). Significant
leftward bulging of septum in patients was suggested by the
greater left ventricular (LV) EI (p <0.001). As a group, LV EI
correlated negatively with LV SRe (r= —0.62, p <0.001) and
LV SRa (r= —0.51, p<<0.001), and positively with mitral E/e
ratio (r=0.33, p =0.02). In patients, RV SRe correlated with
LV SRe (r=0.49, p = 0.008), and RV SRa correlated with LV
SRa (r =0.46, p = 0.01). Furthermore, in patients, the systemic
RV SRe correlated with RV SRs (r=0.52, p = 0.004) and LV
systolic strain (r =0.41, p =0.03).

Conclusion: Systemic RV diastolic dysfunction occurs after atrial
switch operation for TGA and correlates with subpulmonic
ventricular diastolic dysfunction. The observed diastolic ven-
tricular interaction is probably mediated through alteration of
septal geometry.
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Where’s the thin red line between benefit and non-benefit
left-to-right shunt closure

Supaporn Roymanee, Prince of Songkla University, Had Yai, Songkla,
Thailand

Saramwan Phetphisal, Prince of Songkla University, Had Yai, Songkla,
Thailand

Nakharin Tonklang, Prince of Songkla University, Had Yai, Songkla,
Thailand

Background: In severe pulmonary arterial hypertension (PAH)
associated with left-to-right shunts or impending Eisenmenger
physiology patients, there were not only no consensus criteria to
predict reversibility of PAH but also unclear benefit outcomes
post shunt closure.

Method: We reviewed hemodynamic parameters in three patients
with severe PAH associated left-to-right shunt who underwent
uneventful transcatheter closure and intermediate post procedure
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showed decrement of PAH, also with improvement in theirs
exercise performance and quality of life.

Result: All patients have equalization of pulmonary artery
pressure (PAP) and systemic artery pressure (AoP) combined
with high pulmonary vascular resistance (Rp). Pre and post 100%
oxygen administration data were collected, results as show in
Table.

Post oxygen administration, parameters showed common
features as follows: 1) Rp decreased >25%, 2) Rp:Rs de-
creased > 25%, 3) Qp:Qs > 2, 4) The ratio of systolic or mean
between PAP and AoP decreased >20%, 5) Lower diastolic
blood pressure of PAP as compare with AoP at least 20 mmHg, 6)
Aortic saturation (SaO2) was >95%. We propose that beside trial
occlusion which require more equipments, time consumption
and costly, patients who have at least 4 from 6 criteria will achieve
costless, safe and benefit transcatheter closure.

Conclusion: We should focus on hemodynamic data changing
after oxygen administration, to predict reversibility of PAH and
beneficial effect from left-to-right shunt closure.

Lesion Age Condition SaO2  PAP AoP  Qp:Qs Rp:Rs Rp
(year) (%) (S/D/M)  (S/D/M) (WU/m?)

1. ASD 56 -roomair 94 101/29/53 101/69/78 1.2 0.55 20.8
23 mm

-100% O2 99 101/28/49 123/77/95 2.3  0.23 11.9

2.PDA 38 -roomair 95 92/50/67 90/51/68 1.5 0.67 9.2
24 mm

-100% 02 99 85/69/54 85/69/54 2.8 0.30 2.6

3.PDA 41 -room air 80 102/44/64 109/55/78 2.7  0.31 5.5
10 mm

-100% O2 100 94/46/67 157/58/78 2.8  0.23 3.3
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Mortality and serious morbidity associated with Fontan
revision surgery
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Objective: Fontan revision surgery though effective in relieving
late arrhythmia burden associated with a failing Fontan
circulation, has important mortality risk. Peri-operative serious
morbidity, however, is poorly described. We sought to define
mortality [<30 days, in hospital and late mortality] and serious
morbidity [renal replacement therapy (RRT), prolonged ICU
stay > 10 days| and a composite endpoint (CE) of death, ECMO,
RRT, prolonged ICU stays and ventilation >3 days, in this
group.

Methods: Hospital records were retrospectively reviewed for
baseline and peri-operative characteristics, as well as outcomes as
defined by the endpoints above.
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Results: 40 patients (19 female, mean age 24 =9 years, range:
9—48 years) had Fontan revision surgery during 1997 through
2008, for arrhythmia in 29 patients, pathway obstruction in 2
patients, arrhythmia and pathway obstruction in 5 patients and
effort intolerance in 3. Mean bypass time was 237 & 93 mins.
The 30-day mortality was 7% (n = 3) and in-hospital mortality
12% (n=>5). Five-year actuarial survival was 76 £7% and
65+ 11% at 10 years. Serious morbidity included: RRT
(n=7,17.5%; 5 died), prolonged ICU stay (n = 8,20%; 4 died),
ECMO (n=1) and CE (n=13,32%, 5 died). Ventricular
dysfunction was an independent predictor of RRT and
prolonged ICU stay (p <0.01), and the composite end point.
The use of circulatory arrest was associated with prolonged ICU
stay and prolonged ventilation (p <0.05).

Conclusions: Fontan revision surgery though having a relatively
low 30-day mortality, is commonly associated with serious
morbidity. Specialized and dedicated peri-operative care 1is
paramount in achieving good outcomes. Risk stratification
remains challenging in this group.
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Influence of Interventional Cardiology on the
Management of Adults with Congenital Heart Disease
Massimo Chessa, IRCCS Policlinico San Donato, Milan, Italy, Italy
Jaspal S Dua, IRCCS Policlinico San Donato, Milan, Italy, Italy
Diana Negura, IRCCS Policlinico San Donato, Milan, Italy, Italy
Luciane Piazza, IRCCS Policlinico San Donato, Milan, Italy, Italy
Angelo Micheletti, IRCCS Policlinico San Donato, Milan, Italy, Italy
Gianfranco Butera, IRCCS Policlinico San Donato, Milan, Italy, Italy
Alessandro Giamberti, IRCCS Policlinico San Donato, Milan,

Italy, Italy

Mario Carminati, IRCCS Policlinico San Donato, Milan, Italy, Italy

Objective: Transcatheter interventional strategy for management
of adults with congenital heart disease (ACHD) is increasingly
the preferred invasive treatment option. Recently, several
techniques have been developed towards this. We aim to assess
the impact of these procedures on the management of ACHD.
Methods: Retrospective study of ACHD patients (age = 18 yrs),
who underwent cardiac catheterisation (CC) from January 2000
to December 2008. Data collected included diagnosis, type of
procedure and complications.

Results: 1784 (54% women) ACHD patients underwent CC
(mean age 42 = 14.5 years). 19% had diagnostic and the rest,
interventional procedures.

The majority were ASD and PFO closures (82%) with a major
complication rate of <2.5% (ASDs). The other procedures in
descending frequency were: aortic coarctation stenting, VSD
closure, PDA embolization, pulmonary valvuloplasty, pulmonary
artery stenting and others. There was only 1 death. Over the last
9-years, the number of patients undergoing surgery was constant
(~ 80/year) but the numbers of those undergoing interventional
CC increased steadily from 100/yr in 2000 to >225 in 2008.
Conclusion: The evolving use of interventional catheterisation in
ACHD has major implications on healthcare organizations for
providing optimal care, especially for patients with complex
lesions. Increasingly, ACHD with simpler lesions are being
managed by interventional catheterisation, hence the percentage
of complex cases for surgery is increasing. Hopefully, new
developments like transcutaneous valves & hybrid procedures will
help to lessen this surgical load.

In conclusion, we believe that the interventional treatment
option for ACHD is safe, successful and will have a wide-ranging
impact on patients and healthcare agencies.
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Adults With Congenital Heart Disease — Chennai Experience
K M Cherian, Frontier Lifeline & the Dr K.M. Cherian Heart
Foundation, India

India has a population of 1.2 Billion, second to China. Diagnosis
and treatment for congenital heart disease has become prevalent
only during the last 20 years. In this presentation, we report our
experience with a series of 711 patients above the age of 18 years
with congenital heart disease seen in a single institution between
2004 and 2008. We have reported earlier, a series of 1142 adults
with congenital heart disease at the international society of Adult
congenital heart disease meeting held in 1998 at Houston. The
above series has not been quoted in this paper at all since the
Institution has changed and the follow up has not been sufficient.
Both the earlier and the present series are a single surgeon’s
experience from two institutions. There are other institutions in
Chennai performing congenital heart surgery. The combined
experience of all the institution in Chennai will be more
extensive. In the present study, Patients are assessed using a
questionnaire to obtain information on their Present age,
Education, Employment status, marital status, if married, how
many children, whether children are healthy/having congenital
malformations, whether on continued medical treatment,
Quality of life, frequency of follow-up, current financial status
including whether independent or in service. More than 70% of
patients were followed-up so far and the follow-up of remaining
patients will be completed and the results will be presented.
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Long-term Result of Anatomical Repair for Discordant
Atrioventricular Connections: Comparison of Anatomical
and Physiological Repair

Takeshi Konuma, Tokyo Women’s Medical University Divisions of
Cardiovascular Surgery, Japan

Yasuharu Imai, Tokyo Women’s Medical University Divisions of
Cardiovascular Surgery, Japan

Kohta Agematsu, Japan
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Japan, Tokyo Women’s Medical University, Japan

Toshio Nakanishi, Tokyo Women’s Medical University, Pediatric
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Hiromi Kurosawa, Tokyo Women’s Medical University, Cardiovascular
Suigery, Japan

Background: Anatomical repair (Double-Switch operation) is
expected to have improved long term result by using morpholo-
gical left ventricle and mitral valve in the systemic circulation
compared to conventional repair for discordant atrioventricular
connections, but longer-term impact remains unknown. In this
study we reviewed the late result of various type procedures and
analyzed the risk factor, mortality and reintervention.

Methods: Since 1972, a total of 207 patients with discordant
atrioventricular connections (I-TGA) underwent surgical repair
and we excluded single ventricle patients in this study.
Conventional repair was 55 patients (including 31 conventional
Rastelli patients) (group I), Fontan type procedure were 43
patients (group II), Double-Switch operation were 90 patients
(group III). Furthermore in group III, we compared 72 patients
who had Rastelli procedure (group A) and 18 patients underwent
arterial switch (group B).

Results: The Kaplan-Meier estimated survival rates at 20 years
was 70% in group I, 86% in group II, and 79% in group III
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(p =0.26). Freedom from reintervention was 49% in group I,
52% in group II, and 43% in group III (p =0.03). In Double-
Switch operation, survival ratio was 78% in group A, 81% in
group B (p =0.84), and Freedom from reintervention was 37%
in group A, 74% in group B (p = 0.05).

Conclusion: There were no significant differences between groups
in survival ratio, but tricuspid regurgitation was risk factor for
conventional repair. In Double-Switch procedure, combination
of Rastelli and atrial switch procedure was risk factor for
reintervention, but mortality was same to the group of arterial
and atrial switch.
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Morphologic variation in Hypoplastic Left Heart
Syndrome

Douglas A Wall, The Prince Charles Hospital/Birmingham Childrens
Hospital, Australia

Oliver Stumper, Birmingham Childrens Hospital, United Kingdom
Zdenka Reinhardt, Birmingham Childrens Hospital, United Kingdom
Timothy Jones, Birmingham Childrens Hospital, United Kingdom
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William J Brawn, Birmingham Childrens Hospital, United Kingdom

Background: To date conflicting studies exist regarding differing
morphological variants of hypoplastic left heart syndrome and
their impact on mortality. Although Aortic Atresia (AA) is
identified by some as a risk factor for mortality, recent data
suggests that mitral valve patency is important within this
context.

Methods: 222 consecutive patients who underwent the Norwood
procedure from May 2002 to May 2007 are included in this study.
All patients in the study had systemic right ventricles and
pulmonary blood flow provided by a right ventricle-to-pulmonary
artery conduit at stage 1 palliation. The study population included
only patients with Hypoplastic Left Heart Syndrome (HLHS) and
were divided into three groups: aortic atresia-mitral atresia (AA-
MA), aortic stenosis-mitral stenosis (AS-MS), and aortic atresia-
mitral stenosis (AA-MS). Statistical analysis was conducted using a 2
tailed Fisher exact test and differences were considered statistically
significant when p < 0.05.
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Results: Of the 222 patients who underwent the Norwood
procedure, 212 had a diagnosis of hypoplastic left heart
syndrome. Of these 89 had AA-MA, 74 had AS-MS, and 49
had AA-MS. A Kaplan-Meier survival curve is presented below
showing no significant survival differences between morphologic
groups (p=0.93). Using 30 day mortality, no statistical
differences could be demonstrated between either of the
morphologic groups.

Conclusions: The current surgical management of Hypoplastic
Left Heart Syndrome at Birmingham Childrens Hospital confers
equivalent survival advantage to the different morphologic
groups seen in this condition.
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Impairment in brain maturation on magnetic resonance
imaging is common in infants undergoing surgery for
congenital heart disease

Julia K Gunn, Murdoch Childrens Research Institute, Melbourne,
Australia

Rod Hunt, The Royal Children’s Hopsital, Australia

Lee Coleman, The Royal Children’s Hopsital, Australia

John Beca, Starship Children’s Hospital, Auckland, New Zealand
Terrie Inder, Washington University, St Louis, United States

Lara Shekerdemian, The Royal Children’s Hopsital, Melbourne,
Australia

Objective: To identify brain injury and maturation impairment in
young infants undergoing cardiac surgery.

Methods: 74 full-term infants undergoing surgery for CHD were
enrolled in a prospective study of brain injury. Brain MRI was
undertaken prior to surgery (MRI 1), 1 week following surgery
(MRI 2) and at 2 months (MRI 3). T1, T2 and DWI were
obtained with 1 mm slices in axial and coronal planes. Two blinded
assessors scored images for white matter injury (WMI), grey matter
injury (GMI), maturation (cortical folding and myelination) and
CSF spaces. Chi® analysis was used to compare groups.

Results: Median age at surgery was 7 days (IQR 3-15). Surgical
procedures were: Norwood-type palliation (24), systemic-
pulmonary artery shunts (13), arterial switch operations (20),
common arterial trunk repairs (5), aortic arch repairs (10) and PA
banding (2). Cardiopulmonary bypass was required in 63 (85%)
patients. The age at MRI scan, and associated abnormalities are
given in the Table. Maturation impairment was present in 70
(38%) of MRI scans. This was unrelated to gestational age, but
was associated with early WMI, and subsequent increased CSF
spaces (p <0.05). It was more common in cardiac anomalies
requiring either a shunt procedure or truncus repair (p = 0.007).
Punctate white matter lesions were common on MRI 2. These
were not related to either surgical procedure or the use of bypass.
Conclusions: WMI is common in young infants undergoing
cardiac surgery. Impairment of maturation is also common, and is
related to cardiac anomaly. This may predict subsequent brain
injury and development.

MRI abnormality MRI1(69) MRI2(59) MRI 3 (54) Total patients

(74)
Median age of scan 4 (3-15) 18 (14-25) 61 (42-74)
(IQR) days days days
WMI 9 (13%) 25 (42%) 9 (17%) 41 (55%)
GMI 5 (7%) 3 (5%) 5 (9%) 7 (9%)
CSF space 3 (4%) 20 (34%) 22 (41%) 31 (42%)
Maturation delay 31 (45%) 29 (49%) 10 (13%) 40 (54%)
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Analysis of early outcomes of neonatal congenital heart
surgery in EACTS Congenital Database. Is body weight
below 2,5 kg still the risk factor for hospital mortality?
Andrzej Kansy, Cardiothoracic Department, Childrens’ Health
Memoral Hospital Warsaw, Poland

Zdzislaw Tobota, Poland

Przemyslaw Maruszewski, Poland

Bohdan Maruszewski, Cardiothoracic Department, Childrens’ Health
Memoral Hospital Warsaw

Objective: Low body weight has been confirmed as risk factor for
early death after neonatal congenital heart surgery. We have
studied the data on 12271 neonatal CHS procedures of the
EACTS Congenital Database, 1999-2008 after excluding PDA
procedures.

Methods: Patients were divided into two groups with body weight
2,5kg as discriminator and into two surgical eras until and after
2004. 1885 procedures were performed in neonates below 2,5 kg
b.w. 6385 procedures were performed before 2005 and 5886
since. Age, body weight below 2,5kg, technical difficulty,
Aristotle Basic Score, CPB time, AoX time, univentricular
physiology and DHCA were studied as potential risk factors for
hospital mortality and for onset of complications.

Results: Hospital mortality was 11,6%, 16,15% below 2,5kg
and 9,14% above (p <0,001). Mortality decreased between two
surgical eras from 13,16% to 9,96% (p <0,0001), but only in
neonates with body weight above 2,5 kg (12,5% v. 9%, p < 0,0001).
Multivariate analysis showed that in recent era technical difficulty,
ABS, AoX time and DHCA were neutralized as risk factors for
hospital mortality. Body weight below 2,5kg, CPB time and
univentricular physiology remain significant determinants of early
death. Body weight below 2,5 kg was neutralized as a risk factor for
onset of complications after 2004. Recently technical difficulty,
ABS, CPB time, univentricular physiology and DHCA remain
significant predictors of onset of complications.

Conclusion: Body weight below 2,5 kg, univentricular physiology
and CPB time continue to be risk factors for hospital death in
neonatal cardiac surgery.

2102

The Effect of Granulocyte Colony-Stimulating Factor on
Expression of Selected Regulatory Proteins Responsible for
Cell Injury or Survival in the Brain of Newborn Piglets
Following Cardiopulmonary Bypass and Circulatory Arrest
Peter Pastuszko, Rady Children’s Hospital of San Diego, San Diego,
CA, United States

Afsaneh Pirzadeh, Department of Anesthesiology & Critical Care, The
Children’s Hospital of Philadelphia, Philadelphia, PA, United States
Erin Reade, Department of Anesthesiology & Critical Care, The
Children’s Hospital of Philadelphia, Philadelphia, PA, United States
Joanna Kubin, Department of Biochemistry & Biophysics, The
University of Pennsylvania School of Medicine, Philadelphia, PA,
United States
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Objectives: Granulocyte colony-stimulating factor (G-CSF) has
anti-inflammatory and anti-apoptotic properties. We investigated
the effect of G-CSF on regulatory proteins involved in initiation
(Bax) or inhibition (Jak-2 and Bcl-2) of apoptosis in the brain of
newborn piglets following cardiopulmonary bypass and circula-
tory arrest.

Methods: Anesthetized piglets were placed on CPB, cooled to
18°C, subjected to 30 min of DHCA and 1hr of LF at 20 ml/kg/
min, rewarmed to 37°C and monitored for 6hrs. G-CSF was
injected 2 hr prior to bypass at 17 mg/kg (G-CSF-17) or 34 mg/
kg (G-CSF-34). Protein expression is presented as % of no-G-
CSF values (means (6) = SE).

Results: In striatum, Bcl-2 was higher by 73 £ 4% (p < 0.05) and
119*8% (p<0.01) in G-CSF-17 and G-CSF-34 groups,
respectively. In GCSF-34 group Bax was lower by 19+ 3%
(p <0.05) and Jak-2 was higher by 72 * 10% (p < 0.05). Bcl-2/
Bax ratio was 0.77, 1.16 and 1.99 in no-G-CSE G-CSF-17, and
GCSF-34 groups, respectively. Bcl-2/Bax increase suggests
decreased susceptibility to apoptosis. In hippocampus, Bcl-2
was higher by 35 £ 6% (p <0.05) and 137 £11% (p <0.01) in
the G-CSF-17 and G-CSF-34 groups, respectively. Bcl-2/Bax
ratio was 0.68, 0.89 and 1.56 in no-G-CSE G-CSF-17 and G-
CSF-34 groups, respectively. Jak-2 increased 24 = 7% (p < 0.05)
in G-CSF-17 and 76 = 4% (p <0.01) in G-CSF-34 groups. In
frontal cortex, Bcl-2 in the G-CSF-34 group increased 61 = 7%
(p <0.05). Bcl-2/Bax ratio was 0.66, 0.64 and 1.0 in no-G-CSE
G-CSF-17 and G-CSF-34 groups, respectively.

Conclusions: In the piglet model of circulatory arrest with low
flow bypass, G-CSF provides significant protection, particularly
in striatum and hippocampus, from apoptotic neuronal injury.
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Homograft Performance in 84 Pediatric Ross Patients —
Results from the German-Dutch Ross Registry

Juirgen Hover, Department of Cardiovascular Surgery, German Heart
Center Munich at the Technical University, Munich, Germany,
Germany

Julie Cleuziou, Department of Cardiovascular Surgery, German
Heart Center Munich at the Technical University, Munich, Germany,
Germany

Thorsten Hanke, Department of Cardiac Surgery, University Clinic
Schleswig-Holstein, Campus Luebeck, Luebeck, Germany, Germany
Johanna J M Takkenberg, Department of Cardiothoracic Surgery,
Erasmus University Medical Center, Rotterdam, the Netherlands,
The Netherlands

Ulrich Stierle, Department of Cardiac Surgery, University Clinic
Schleswig-Holstein, Campus Luebeck, Luebeck, Germany, Germany
Hans H Sievers, Department of Cardiac Surgery, University Clinic
Schleswig-Holstein, Campus Luebeck, Luebeck, Germany, Germany
Ruidiger Lange, Department of Cardiac Surgery, University Clinic
Schleswig-Holstein, Campus Luebeck, Luebeck, Germany, Germany

Background: The Ross operation may be the ideal aortic valve
replacement in pediatric patients. However, reoperations for
replacement of the homograft (HG) in the pulmonary position
are inevitable. This study was conducted to determine influen-
cing factors for the development of homograft stenosis (HS)
and regurgitation (HR) in an international pediatric Ross
operated cohort.

Methods: Prospectively collected data of 84 children <16 years of
age at the time of the Ross operation (62m, 22 f, mean age
9.4*5.0 years), were analyzed using hierarchical multilevel
modeling. Mean follow-up was 6.5 & 4.2 years.
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Results: Median HG diameter z-value was 0.2 (range —2.2 to
+7.3). Mean HG pressure gradient at implantation was
5.1 mmHg with a significant annual increase of 4.1 mmHg/year
(p <0.001). Higher donor age was significantly associated with
lower mean pressure gradient at implantation (p = 0.037). Larger
z-value had no significant influence on the annual increase of HG
(p =0.87). Mean HR at implantation was 0.9 without significant
annual increase (0.02 grade/year, p = 0.35). Higher recipient age
(p = 0.002), and higher donor age (p < 0.0001) were significantly
associated with lower mean HR at implantation. However, larger
z-value (p =0.014) was significantly associated with a higher
annual increase of HR.

Conclusion: Relevant HR is rare in the midterm in children
following the Ross Operation. However, there is significant
annual increase in HG pressure gradient which is not influenced
by the use of larger grafts upon initial operation. In contrast,
oversizing of the HG may lead to a higher annual increase of HR.

2104

Experience of Anatomical Repair for Ebstein’s Anomaly
in 100 patients

Qingyu W, First Hospital of Tsinghua Universty, China

Guangyu Pan, First Hospital of Tsinghua Universty, China

Lianyi Wang, First Hospital of Tsinghua Universty, China
Xingpeng Chen, First Hospital of Tsinghua Universty, China
Hongyin Li, First Hospital of Tsinghua Universty, China

Object: To report our experience of anatomical repair for
Ebstein’s anomaly.
Methods: Between December 1997 and October 2008, 100 (male
39, female 61) consecutive patients aged 9 months to 63 years
were operated for Ebstein’s anomaly with anatomical repair
technique, among them 7 had previous tricuspid repair surgery in
other centers. Tricuspid incompetence was moderate in 26
patients and severe in 74. The main surgical technique includes
excision of atrialized right ventricle, detach and repair the leaflet,
transposition of the leaflet and anulus plication of tricuspid valve.
In some patients the septal leaflet was severely hypoplastic or
absent a new leaflet was created using autologous pericardium.
Results: All patients survived and recovered uneventfully. No
patient died or had re-operation. Postoperative echocardiography
showed that tricuspid incompetence disappeared in 87 and was
mild in 13. Right ventricular function was good. Patients have
been doing well during a mean follow-up of 48 months
(2 months to 10 years). The latest follow up echocardiography
showed that tricuspid incompetence disappeared in 63 patients,
mild in 24, moderate in 10 and severe in 3.
Conclusions: The novel anatomical repair technique for the
correction of Ebstein’s anomaly was successfully applied in 100
consecutive patients with satisfactory early and midterm results.
In most patients with Ebstein’s anomaly tricuspid valve
replacement can be avoided.

3007

Electrical seizures are common during the peri-operative
period in young infants undergoing surgery for congenital
heart disease

Julia K Gunn, Murdoch Childrens Research Institute, Melbourne,
Australia

Rod Hunt, The Royal Children’s Hopsital, Australia

John Beca, Starship Children’s Hospital, Auckland, New Zealand
Terrie Inder, Washinton University, St Louis, United States

Lara Shekerdemian, The Royal Children’s Hopsital, Melbourne, Australia
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Objective: To determine the incidence of peri-operative seizures
in young infants undergoing cardiopulmonary bypass (CPB).
Methods: 61 full-term infants undergoing surgery for CHD were
enrolled in a prospective study of brain injury. Two-channel
amplitude integrated EEG (aEEG) monitoring was undertaken
prior to and during induction of anaesthesia, throughout surgery
and for up to 72 hours post-operatively, with a further recording
one week later. A blinded assessor reviewed the aEEG recordings
for seizure activity on the background and raw traces.
Chianalysis was used to compare groups.

Results: Median age at surgery was 6 days (IQR 2-55). Surgical
procedures were as follows: Norwood/ Damus operations (24),
systemic-to-pulmonary artery shunt (6), arterial switch opera-
tions (18), common arterial trunk repairs (5), complex aortic arch
repairs (6) and miscellaneous (2). 22 (35%) infants had peri-
operative electrical seizures. Only 1 had a clinical correlate. They
were pre-operative in 2 (4%), intra-operative in 11 (20%) and
during the post-operative phase in 13 (22%). Intra-operative
seizures occurred under anaesthetic prior to CPB (3), during
CPB (6), during rewarming (5) and following CPB (3). The
aEEG background activity was less likely to normalise within 24
hours in those infants who experienced seizures (p = 0.02).
Severely abnormal background aEEG activity in the first 6 hours
after CPB was strongly associated with post-operative seizures
(p <0.0001).

Conclusions: Sub-clinical electrical seizures are common in infants
undergoing CPB, both during and after surgery. Further follow
up of the survivors is essential to determine the long-term
significance of these findings.

3008

Acceptable Survival for Children with Single Ventricle
Physiology after Mechanical Support

Kimberly L Gandy, Children’s Hospital of Wisconsin, United States
Nancy S Ghanayem, Children’s Hospital of Wisconsin, United States
Julie A Deavers, Children’s Hospital of Wisconsin, United States
Mike E Mitchell, Childen’s Hospital of Wisconsin, United States
Shun-Hwa Li, Children’s Research Institute, United States

Jeanne Braby, Children’s Hospital of Wisconsin, United States
Simpson M Pippa, Children’s Hospital of Wisconsin, United States
James S Tiveddell, Children’s Hospital of Wisconsin, United States

Background: Mechanical = circulatory support (MCS) may be
necessary in patients with single ventricle anatomy (SVA) due to
intractable low cardiac output, shunt occlusion, and cardiac arrest.
Methods: We evaluated our experience from March 1989 to
January 2008 of patients with SVA (n=530) on MCS. Our
institutional cardiac database and the ELSO databases were
queried.

Results: Sixty-one (12%) patients required MCS. Three patients
were supported with ventricular assist devices other than ECMO.
Two patients (3.3%) required ECMO support prior to surgical
staging; 39/61 (64%) patients were placed on ECMO support
after stage 1 palliation; 10/61 (16%) after bidirectional Glenn;
and 10/61 (16%) after Fontan completion. Target flows were
directed by venous oximetry and/or near infrared spectroscopy.
Thirty-five (57%) were placed on mechanical support emergently
for cardiac arrest (ECPR). Twenty-six (34%) were placed on
MCS electively or for failure to wean from cardiopulmonary
bypass. Seven patients required two ECMO runs; one patient
required three ECMO runs. Twenty of 61 patients (33%) are alive
at a follow-up of 9.9 to 175 months. Among single ventricle
patients undergoing ECPR, 13/35 (35%) survived long-term
compared to 7/26 (27%) without an arrest (p = 0.43). One of
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eight patients (12.5%) requiring multiple ECMO runs survived
to discharge after transplantation.

Conclusions: Single ventricle patients can have acceptable survival
after MCS in the postoperative period. The need for ECPR in
patients receiving MCS does not affect surviva. ECMO and
other forms of ventricular support should be aggressively offered
to single ventricle patients when necessary.

3011

Arterial intima-media thickness, endothelial function and
apolipoproteins in adolescents frequently exposed to
tobacco smoke

Katariina H Kallio, Research Centre of Applied and Preventive
Cardiovascular Medicine, University of Tiurku, Finland, Finland
Eero V Jokinen, Department of Pediatrics, University of Helsinki,
Finland, Finland

Olli G Simell, Department of Pediatrics, University of Titrku,
Finland, Finland

Olli T Raitakari, Department of Clinical Physiology, University of
Turku, Finland, Finland

Objective: To examine the associations between frequent exposure
to tobacco smoke, arterial changes related to early atherosclerosis
and serum lipid profile in adolescents.

Methods: Healthy 13-year-old adolescents from the atherosclerosis
prevention trial (STRIP) were studied. Maximum carotid
(cIMT) and aortic intima-media thickness (aIMT), and brachial
artery flow-mediated dilation (FMD) were measured in 494
adolescents using high resolution ultrasound. Serum lipid,
lipoprotein, and apolipoprotein (Apo) values were determined
using standard methods. Exposure to tobacco smoke was
measured annually between ages 8 and 13 years using serum
cotinine concentrations, analyzed with gas chromatography. To
define longitudinal exposure, cotinine values of children having
serum cotinine measured 2 to 6 times during follow-up were
averaged and divided into tertiles (exposure groups): low
(n = 160), intermediate (n = 171), and high (n = 163).

Results: Adolescents with higher longitudinal exposure to
tobacco smoke had increased cIMT (exposure groups
[mean £SD]: low 0.502 * 0.079 mm, intermediate 0.525 *
0.070 mm, high 0.535 £ 0.066 mm; p <0.001), and increased
aIMT (exposure groups: low 0.527 £ 0.113 mm, intermediate
0.563 £0.139 mm, high 0.567 = 0.126 mm; p = 0.004). The
FMD decreased when cotinine level increased (exposure
groups: low 10.43 * 4.34%, intermediate 9.78 * 4.38%, high
8.82 = 4.14%; p =10.001). These associations were unchanged
after adjusting for traditional atherosclerosis risk factors. More-
over, ApoB (p =0.004), ApoB/ApoA-I ratio (p=0.013), and
triglycerides (p = 0.037) increased with increase in cotinine level.
Conclusions: Frequent exposure to tobacco smoke is indepen-
dently associated with arterial changes of preclinical athero-
sclerosis and increased ApoB levels among healthy adolescents.

3012

Determining Vascular Risk Profiles for Early
Atherosclerosis in Paediatric Rheumatic Disease
Timothy J Bradley, The Hospital for Sick Children, Canada
Pascal N Tjrrell, The Hospital for Sick Children, Canada
Lawrence Ng, The Hospital for Sick Children, Canada
Cameron Slorach, The Hospital for Sick Children, Canada
Joseph Beyene, The Hospital for Sick Children, Canada
Rayfel Schneider, The Hospital for Sick Children, Canada
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Brian M Feldman, The Hospital for Sick Children, Canada
Earl D Silverman, The Hospital for Sick Children

Objectives: Increased rates of atherosclerotic disease in adults with
Systemic Lupus Erythematosus (SLE) and Rheumatoid Arthritis
have not been explained by exposure to traditional cardiovascular
risk factors alone, prompting investigation into the role of
chronic inflammation. The aims of this study were to determine
and compare the prevalence of early vascular markers of
atherosclerosis in children with SLE, Systemic Juvenile Inflam-
matory Arthritis (SJIA) and Juvenile Dermatomyositis (JDM).
Methods: Vascular indices, including carotid intima-media thick-
ness (CIMT), flow-mediated dilatation (FMD) and pulse wave
velocity (PWV), were compared within groups to normal
population data and between groups using parametric methods.
Results: Of the 101 SLE (age 15.2 £ 2.6 years, M:F = 18:83), 16
SJIA (age 13.4*2.6 years, M:F=6:10) and 24 JDM (age
13.4 +2.6 years, M:F=14:10), SLE were older and more
predominantly female. Mean CIMT were lower in SLE and SJIA
compared to controls (both P < 0.001), but no different between
groups (SLE 0.40£0.05 vs. SJIA 0.38£0.06 vs. JDM
0.42 £0.07mm). Mean FMD response was lower in SLE
compared to controls (P <<0.001), but no different between
groups (SLE 8.2+ 4.3 vs. SJIA 8.0 = 3.4 vs. JDM 8.2 & 3.5%).
Mean PWV were higher in SLE and JDM compared to controls
(both P <<0.01), but not significantly different between the
groups (SLE 4.6 = 1.5 vs. SJIA 4.5 = 2.3 vs. JDM 4.0 = 0.8 m/s).
Conclusions: Risk profiles for early vascular markers of athero-
sclerosis differ according to the underlying paediatric rheumatic
disease process. Disease activity, therapy-related and disease-
specific inflammatory factors are likely playing a role in
modifying these cardiovascular risk profiles and warrant further
investigation.
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Population-based echocardiographic screening for
Rheumatic Heart Disease in high-risk New Zealand
children

Rachel H Webb, Starship Children’s Hospital & the University of
Auckland, New Zealand

Adrian A Trenholme, School of Population Child and Youth Health,
University of Auckland, New Zealand

Diana Lennon, KidzFirst Children’s Hospital, Counties Manukau
District Health Board, New Zealand

Ross W Nicholson, KidzFirst Children’s Hospital, Counties Manukau
District Health Board, New Zealand

Tom L Gentles, Department of Paediatric and Congenital Cardiac
Services, Starship Children’s Hospital, New Zealand

John Stirling, Department of Paediatric and Congenital Cardiac Services,
Starship Children’s Hospital, New Zealand

Clare O’Donnell, Department of Paediatric and Congenital Cardiac
Services, Starship Children’s Hospital, New Zealand

Nigel ] Wilson, Department of Paediatric and Congenital Cardiac
Services, Starship Children’s Hospital, New Zealand

Objective: There is a high incidence of Acute Rheumatic Fever
(ARF) in young Pacific and Maori New Zealanders. Echocar-
diography has been shown to detect greater prevalence of
rheumatic heart disease (RHD) than cardiac auscultation. We
aimed to determine the prevalence of RHD in children from an
urban population at high risk for ARE

Methods: Portable echocardiography was conducted in 7/29
randomly selected South Auckland schools on 1142 predomi-
nantly Maori and Pacific students aged 10-13 years between
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August 2007—August 2008. Vivid E (GE) machines were used.
Mitral and aortic valves were assessed using parasternal and apical
views. Findings were classified as definite, probable or possible
RHD according to modified WHO criteria (table). Students with
abnormal screening echocardiograms were referred for hospital
cardiology review and detailed echocardiography. Hospital echo-
cardiograms were blind-reported by 2 or 3 cardiologists.

Results: 93 (8.1%) had abnormalities suggestive of RHD and
20 (1.8%) had incidental congenital heart defects (CHD).
The prevalence of definite and probable RHD was per 20.1/
1000 (95% CI 18-53), the majority with mild disease.
Physiologic regurgitation was diagnosed in 27 students after
hospital assessment (false positive screening rate 2.4%).
Conclusions: We found high rates of undetected RHD in this
population. Echocardiographic screening programmes for RHD
combined with secondary prophylaxis have the potential to
prevent severe RHD in high-risk populations. RHD screening
has resource implications: 10% of the study cohort required
careful cardiology evaluation for accurate diagnosis of both RHD
and CHD and differentiation from physiologic regurgitation.

RHD Murmur  Doppler Morphology N Prev/1000  95% CI
Definite + + + 6 5.3 (2-11)
Probable - + + 17 149 (9-24)
Possible - + — 25 21.9 (14-32)
Possible - - + 8 7.0 (3-14)
Total 56 49.0 (37-63)
3016

Rheumatic Fever Prophylactic Programme: analysis of
the pattern of presentation and evolution after the control
of recurrences

Cleonice CC Mota, Division of Paediatric and Foetal Cardiology/
Department of Paediatrics/Hospital das Clinicas-Federal University of
Minas Gerais, Brazil

Zilda MA Meira, Division of Paediatric and Foetal Cardiology/
Department of Paediatrics/Hospital das Clinicas-Federal University of
Minas Gerais, Brazil

Fadtima DM Rocha, Division of Paediatric and Foetal Cardiology/
Department of Paediatrics/Hospital das Clinicas-Federal University of
Minas Gerais, Brazil

Objective: To compare the profile of clinical presentation and
evolution in control patients before and after the implementation
of the Prophylactic Programme.

Clinical/epidemio data Group 1 Group 2 P

Pattern of severity (n = 248) (n = 454)

Age at first attack: mean/median 8.8+5.5/8.8 9.4+3.1/9.0 NS
(years)

Large/small joints(%) 86.7/13.3 84.5/15.5 NS

MR + AR + MS/other 94.2/5.8 95.6/4.4 NS
associations(%)

Recurrences (%) 22.4 7.4 <0.001

Severe/mild carditis(%) 49.8/15.7 30.1/30.6 <0.001

Hospital admissions(% 45.4 9.1 <0.001

Surgeries(%) 13.3 1.5 <0.001

Deaths(%) 5.4 1.6 <0.001

Methods: Comparative study involving 702 children and adolescents
with rheumatic fever, covering the periods 07/77-07/88 (Group I)
and 08/88-02/00 (Group II). The following variables were

analysed: age at first episode, affected joints, classification of valvar
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lesion, recurrences, degree of carditis, besides frequency of stenotic
valvar lesions, surgeries, hospital admissions and deaths.

Results: The age ranged from 2.7 to 19.9 years. Carditis (69,7%)
and arthritis (70,4%) were seen most frequently. There was no
difference regarding gender, except for chorea (p = 0,001). The
comparative analysis of the clinical/epidemiological data and
pattern of severity are showed in Table 1.

Conclusion: After the implementation of the programme, the
clinical presentation remained unchanged, however, there were
significant differences in the pattern of severity, especially in the
frequency of hospital admissions, surgeries and deaths, due to the
healthcare team’s action to control recurrences.
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TEE guided minimally invasive perventricular device
occlusion of ventricular septal defects without cardiopul-
monary bypass: multi-center results and experience
Quansheng Xing, Children’s Heart Center, Qingdao Children’s
Hospital, China

Qi An, Department of Cardiac Surgery, West China Hospital, Sichuan
University, China

Xiaozhoub Wang, Department of Cardiac Surgery, Shanghai Chest
Hospital, China

Zewei Zhang, Department of Cardiac Surgery, Zejiang University
Children’s Hospital, China

Qin Wu, Children’s Heart Center, Qingdao Children’s Hospital, China
Silin Pan, Children’s Heart Center, Qingdao Children’s Hospital, China

Objective: Introduce the transesophageal echocardiography (TEE)
guided minimally invasive perventricular device occlusion of
ventricular septal defects (VSDs) without cardiopulmonary
bypass (CPB) and report the results and experience.

Methods: A newly invented delivery system(China Patent
No0:2007200273818)was used to perform minimal invasive
occlusion of VSDs in a series of 254 cases (from Mar 2007 to
Sep 2008). For those with perimembranous(191 cases) or
muscular(17) VSDs, a 3-5cm inferior sternotomy was made,
but intracristal or supracristal VSDs(46), the left third intercostals
space parasternally. Under TEE guidance, through the chosen
RV free wall point, the delivery system with occlusion device of
appropriate size was introduced into RV cavity, defect and then
left ventricular (LV) cavity. Then following the LV disc, waist and
the RV disc were deployed in LV, septum and RV respectively.
After complete TEE assessing for absence of residual shunting,
obstruction, valve interference and arrhythmia, the device was
released.

Results: The procedure was successful in 238 cases. It took us less
than 30 minutes (5-28 min) to implant the device. All the
patients were discharged 48—96 hours after the operation. During
fellow-up period, there was no incidence of residual shunt,
noticeable aortic or tricuspid insufficiency and arrhythmia. The
other 16 cases(6.3%) were converted to successful traditional
surgical closure with CPB for the reason of inaccurate assess of
intracardiac anomolies.

Conclusion: This minimally invasive procedure for occlusion of
VSDs in the operating room appears to be excellent with
encouraging outcomes. Cardiopulmonary bypass, severe surgical
trauma and prolonged hospital stay are all avoided.
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An optimal surgical technique of congenital aortic arch
disease

Qingyuw W, First Hospital of Tsinghua University, China
Xingpeng Chen, First Hospital of Tsinghua University, China
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Objective: To report our experience on treating congenital aortic arch
disease using autologous pulmonary artery patch are reported here.
Method: From Apr. 1993 to Oct. 2008, 23 patients with congenital
aortic arch disease received one-stage complete correction using
autologous pulmonary artery patch, including 15 male and 8 female
aged from 6 weeks to 6.5 years old (10.6 £ 25.3months) There were
5 CoA, 5 TIAA and 13 hypoplasia of aortic arch. Concomitant
anomalies included VSD in 16, ASD in 6, aortic stenosis in 1,
LVOT obstruction in 3 and dextracardia in 1. There were 7 patients
with moderate and 16 with severe pulmonary hypertension. The
operation was performed with DHCA, CPB and selective cerebral
perfusion. The anterior wall of main pulmonary artery was excised
to reconstruct the aortic arch. Then the main pulmonary artery was
reconstructed by direct suture (18) or autologous pericardium
plasty(5). Other cardiac anomalies were corrected concomitantly.
Results: All patients had uneventful surgery. There was 1 in-
hospital death (5.9%), no brain injury. Postoperative echocardio-
graphy and CT study showed intracardiac anomalies corrected
without residual stenosis. 22 patients have been doing well
during a follow up period of 2 months to 16 years. No aortic or
subaortic stenosis found.

Conclusion: One-stage complete correction can be achieved with
good result in congenital aortic disease associated with other
cardiac anomalies. With the benefit of growth potential and less
tension, autologous pulmonary artery tissue is an optimal choice
in aortic arch reconstruction.
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Right ventricle-to-pulmonary artery shunt in Norwood
procedure for children with hypoplastic left heart
syndrome — 200 cases results

Katarzyna Januszewska, Klinikum Grosshadern, Ludwig Maximilians
University, Munich, Germany

Reiner Kozlik-Feldman, Department of Pediatric Cardiology, Klinikum
Grosshadern, Ludwig Maximilians University, Munich, Germany
Zbigniew Kordon, Department of Pediatric Cardiology, Jagiellonian
University, Polish-American Children’s Hospital, Cracow, Poland
Marcus Loeff, Department of Pediatric Cardiology, Klinikum
Grosshadern, Ludwig Maximilians University, Munich, Germany
Sabine Greil, Department of Pediatric Cardiology, Klinikum
Grosshadern, Ludwig Maximilians University, Munich, Germany
Julia Birnbaum, Department of Pediatric Cardiology, Klinikum
Grosshadern, Ludwig Maximilians University, Munich, Germany
Bruno Reichart, Department of Cardiac Surgery, Klinikum
Grosshadern, Ludwig Maximilians University, Munich, Germany
Edward Malec, Department of Cardiac Surgery, Klinikum Grosshadern,
Ludwig Maximilians University, Munich, Germany

Objective: The reintroduction of the right ventricle-to-pulmon-
ary artery shunt (RV-PA) caused the significant improvement of
the surgical results in management of the hypoplastic left heart
syndrome (HLHS) in many centers. The aim of this study was to
present the multistage surgical treatment long term results of
children with HLHS-type defects after RV-PA application in the
first stage palliation.

Methods: Between 2001 and 2008 a consecutive series of 200
children with hypoplastic left heart syndrome type of single
ventricle underwent Norwood procedure (NP) with application
of RV-PA. Hemodynamic, angiographic, echocardiographic,
electrocardiographic and clinical perioperative and long term
data were retrospectively analyzed.
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Results: The mean follow-up was 4.49+/—1.7 years and was
complete in 92.5% cases. To date, 153 children (mean age 6.12+/
—1.67 months) underwent second stage procedure: 126 patients -
hemi-Fontan operation, 25 children - unilateral or bilateral
bidirectional Glenn anastomosis and two - double ventricle
correction. The last stage palliation — the Fontan operation (FO)
underwent 75 children in the mean age of 29.54+/—7.1 months.
The early and late mortality after each stage procedure was as
follows: stage I — 11% and 5.6%, stage II — 3.9% and 4.8% and stage
III — 0% and 0%, respectively. The most often postoperative
complications were: after NP — infection (18.0%), after stage IT —
chylothorax (5.2%) and after FO — effusions (73.3%).

Conclusions: The Norwood operation with RV-PA is a good
preliminary stage in reconstructive surgical treatment for children
with hypoplastic left heart syndrome type of single ventricle.
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Hard choices for high-risk patients with Critical Left
Ventricular Outflow Obstruction: Contemporary
comparison of hybrid versus surgical strategies
Christian Pizarro, Alfred I duPont Hospital for Children, United States
Jacek Kolcz, Alfred I duPont Hospital for Children, United States
Christopher D Derby, Alfred I duPont Hospital for Children,
United States

Dore Klenk, Alfred I duPont Hospital for Children, United States
Gina Baffa, Alfred I duPont Hospital for Children, United States
Wholfgang A Radtke, Alfred I duPont Hospital for Children,
United States

Surgical management of high-risk newborns with critical left
ventricular outflow obstruction (LVOTO) requires complex
procedures associated with significant morbidity and mortality.
We sought to compare the outcomes of the hybrid versus surgical
strategies (Norwood, Ross-Konno) for the management of
critical LVOTO in a contemporary non-randomized cohort of
neonates considered high-risk candidates.

Retrospective review of all patients undergoing management of
critical LVOTO between January 2001 and December 2008.
High-risk conditions included prematurity, low birth weight,
associated genetic, associated cardiac and non-cardiac pathology.
Analysis was performed based on intention to treat. End-points
for outcome were early and 6-month mortality.

The cohort included 57 patients (22 hybrid and 35 surgical [31
Norwood, 4 biventricular repair]. The cohort had a median age
of 4 (1-62) days, mean weight of 2.7 £0.5kgs and Aristotle
comprehensive score of 18.6 = 2.9 Analysis of the entire cohort
identified low birth weight (p =.0007) prematurity (p =.004)
and organ dysfunction (p =.04) as risk factors for early death.
Six-month mortality was associated with need for reintervention
(p =.017) in the surgical group, and aortic atresia (p =.03) in the
hybrid group. Logistic regression identified low birth weight
(p=.05 OR 5.6 [0.9-34.6]), organ dysfunction (p=.05 OR
4.7[0.9-22.5]), and anatomic diagnosis (p =.03 OR 0.06[.005—-.93])
as predictors of mortality for the entire cohort. There was no
difference for early and mid-term mortality.

Although the hybrid approach reduces the initial surgical insult,
important interstage mortality and ongoing morbidity result in
similar survival than surgical strategy. Patient-related factors have
a greater impact on outcome that the surgical strategy.
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Recoarctation After the Norwood Stage 1 Procedure
Douglas A Wall, The Prince Charles Hospital/Birmingham Childrens
Hospital, Australia
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Sara Meli, Birmingham Childrens Hospital, United Kingdom
Timothy Jones, Birmingham Childrens Hospital, United Kingdom
David J Barron, Birmingham Childrens Hospital, United Kingdom
William J Brawn, Birmingham Childrens Hospital, United Kingdom

Background: The purpose of this study was to indentify incidence,
functional significance and treatment modalities in aortic arch
recoarctation after the Norwood procedure.

Methods: 222 consecutive patients who underwent the Norwood
procedure from May 2002 to May 2007 were reviewed
retrospectively. All patients in the study had systemic right
ventricles, pulmonary blood flow provided by a right ventricle-
to-pulmonary artery conduit and an initial arch intervention
(patch) constructed using pulmonary homograft. Freedom from
intervention prior to Stage 2 or death were primary outcome
measures.

Results: Recoarctation was observed in 30 of 222 patients
(15.3%). Of these 30 patients only 9 (30%) had an initial diagnosis
of coarctation at stage 1 Norwood palliation. Mortality in the
coarctation cohort was 10% (3 patients). Freedom from aortic
arch reintervention prior to stage 2 was 84.7%. No patients
required surgery for recoarctation either before or at 2nd stage
palliation. All interventions for recoarctation involved balloon
angioplasty with a median balloon diameter of 7mm (range of
4-8mm) inflated 2 (1-3) times. Gradients reduced from
20mmHg (5-55) to 8 mmHg (0-20). Right ventricular systolic
function was normal at hospital discharge in 87% of patients (26
patients) with 97% of patients having no more than mild
tricuspid regurgitation (29 patients). The functional significance
of recoarctation was that 10 patients had moderate tricuspid
regurgitation at catheter intervention and right ventricular
systolic function was normal in only 16 patients (53%).
Conclusions: Recoarctation after Stage 1 Norwood palliation
remains a significant problem and has deleterious eftects for the
systemic right ventricle.
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Reconstruction of the Heart and Pericardium with
Decellularized Porcine Extracellular Matrix Scaffold:
Human Applications in Congenital Heart Disease

Frank G Scholl, Joe DiMaggio Children’s Hospital, United States
Richard Perryman, Joe DiMaggio Children’s Hospital, United States
Kak C Chan, Joe DiMaggio Children’s Hospital, United States
Lilliam Valdes-Cruz, Joe DiMaggio Children’s Hospital, United States
Mark M Boucek, Joe DiMaggio Children’s Hospital, United States

The ideal material for repair of congenitally malformed hearts
would encourage regeneration of native tissue with growth
potential. Decellularized porcine small intestinal submucosa
extracellular matrix (SIS-ECM) promotes tissue remodeling
and regeneration in animal models and non-cardiac human
applications. This is a retrospective review using SIS-ECM for
reconstruction of congenital heart defects.

From June 2007 to September 2008 we performed 19 operations
using intracardiac (IC) and extracardiac (EC) SIS-ECM patches.
Age ranged from 8 days to 7 years. EC implantations included:
pericardial in 9, pulmonary artery in 3, superior venacava in 2
and aortoplasty in 1. IC implantation included: ASD in 3, RVOT
in 3, pulmonary valve monocusp creation in 2, valve leaflet
augmentation in 2 and repair of unroofed coronary sinus in 1.
Follow up was complete.
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There were 2 deaths, unrelated to the SIS-ECM. Mean follow up
was 7.27 months. There were no complications related to the
SIS-ECM. The monocusp valves appeared competent and not
stenotic. One patient who underwent tricuspid anterior leaflet
augmentation with SIS-ECM, required TV replacement four
months later for severe regurgitation following a catheter based
procedure. Analysis showed resorption of the SISSECM, regenera-
tion of the valve leaflet with organized collagen and re-
endothelialization. Figure one is an electronmicrograph showing
pre-collagen production and organized deposition of collagen.
SIS-ECM is safe for repair of congenital heart defects. It can be
used in valve reconstruction and allows for tissue regeneration of
the leaflet. The potential for growth is unknown, longer term
follow-up will assess this important factor.

3023

Differential effects of the permanent epicardial pacing site
on left ventricular synchrony and function in the young:
Implications for lead placement

Jan Janousek, Heart Center Leipzig, Germany

Roman A Gebauer, Department of Pediatric Cardiology, University of
Leipzig, Heart Center, Leipzig, Germany, Germany

Viktor Tomek, Kardiocentrum and Cardiovascular Research Center,
University Hospital Motol, Prague, Czech Republic, Czech Republic
Petr Kubus, Kardiocentrum and Cardiovascular Research Center,
University Hospital Motol, Prague, Czech Republic, Czech Republic
Vit Razek, Department of Pediatric Cardiology, University of Leipzig,
Heart Center, Leipzig, Germany, Germany

Roman Gebauer, Kardiocentrum and Cardiovascular Research Center,
University Hospital Motol, Prague, Czech Republic, Czech Republic
Tomas Matejka, Kardiocentrum and Cardiovascular Research Center,
University Hospital Motol, Prague, Czech Republic, Czech Republic
Martin Kostelka, Department of Cardiac Surgery, University of Leipzig,
Heart Center, Leipzig, Germany, Germany

Objective: Analysis of LV synchrony and function with respect to
the epicardial pacing site in the young.

Methods: LV synchrony (M-mode, speckle tracking) and function
were evaluated in 32 young patients with complete non-surgical
(N = 15) or surgical (N = 17) atrioventricular block (structural
heart disease in 21/32) and permanent epicardial pacing from LV
apex (N=19), RV apex (N=7) and RV free wall (N =6)
(median age at implantation/duration of pacing: 5.5/22.8, 6.0/
57.4 and 0.8/66.3 months, respectively).

Results: LV synchrony and function differed significantly between
the LV apical, RV apical and RV free wall pacing sites being worst
in the latter: septal to posterior wall motion delay
(SPWMD) = median 0, 69 and 136ms (P <<0.001), septal to


https://doi.org/10.1017/S1047951109991946

lateral mechanical delay (SLMD)=54*29, 73*24 and
129+ 70ms (P =0.001), apical to basal mechanical delay
(ABMD) =96 £ 37, 106 £50 and 79 = 18 ms (P NS) and LV
ejection fraction (EF)=57%9, 49*12 and 33*10%
(P<0.001), respectively. LV EF correlated negatively with
SPWMD (R2=0.454, P<0.001) and SLMD (R2=0.320,
P < 0.001) but not with ABMD. LV apical paced patients showed
no correlation between duration of pacing and LV EE Pacing site
(P=0.014) and SPWMD (P = 0.044), but not the duration of
pacing, block etiology or presence of structural heart disease were
significant multivariable predictors of LV EE

Conclusions: LV apical pacing preserves septal to lateral mechanical
LV synchrony and systolic function and should be the preferred
epicardial pacing site in young patients with systemic LV.
(Supported by Research Project No 00064203 of University
Hospital Motol, Prague, Czech Republic).
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A two year prospective population-based molecular
autopsy evaluation of post-mortem negative sudden
death in 0-40 year olds

Jonathan R Skinner, Starship Childrens Hospital, Auckland,
New Zealand

Jackie Crawford, Starship Childrens Hospital, Auckland, New Zealand
Carey-Anne Eddy, University of Auckland, New Zealand
Katherine Neas, Central and Southern Regional Clinical Genetic
Service, New Zealand

Simon Stables, National Forensic Service, Lab Plus, Auckland,
New Zealand

Lloyd Denmark, Lab Plus, Auckland, New Zealand

Donald Love, Lab Plus, Auckland, New Zealand

Andrew Shelling, University of Auckland, New Zealand

Background: R eferral-based genetic studies of sudden unexplained
death suggest about 30% of 1-40 year old deaths (SUDY) and
0-10% of infant deaths(SIDS) are due to long QT syndrome.
Aims: To ascertain the value of post mortem long QT genetic
analysis in a prospective population-based study of SIDS and SUDY.
Methods: Coroners and pathologists in New Zealand (population
4.2 million) agreed a national policy of molecular autopsy in
SIDS/SUDY. Over 2 years long QT (LQT) genes 1, 2, 3, 5, 6,
and 7 were sequenced.

Results: Autopsy DNA was originally stored from 69 SIDS and
71 SUDY, In 59, other tests revealed a diagnosis (eg. bacterial
infection 9, cardiomyopathy 7, myocarditis 5). Of the others, 47
LQT genetic tests are completed. 42 (89%) were uninformative.
3 of 32 SIDS (9%) had the unclassified variant R1193Q in the
SCN5A gene (of questionable pathogenicity).

Two of seven (29%) 1-18 yr olds had LQT gene variants. A 17 yr
old girl (nocturnal death) had variant R67 H in minK (LQT5),
previously seen in a LQTS family. A 10 yr old boy (death
following light activity) had the novel variant T96R in KCNQ1
(LQT1), which displayed abnormal ion channel electrophysiol-
ogy (loss-of-function and positively shifted voltage dependence
of activation). None of 8 19-40 year olds had variants.
Conclusions: Early results show that molecular autopsy for LQTS
in post mortem-negative sudden death is of value in 1-18 year
olds. Larger numbers are still required in those <1 year and over
18 years of age.
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Are Findings Of Dual Atrioventricular Nodal Physiology
in Children Predictive Of Atrioventricular Nodal
Reentrant Tachycardia?
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Anthony C McCanta, University of Colorado, United States
Kathryn K Collins, University of Colorado, United States
Michael S Schaffer, University of Colorado, United States

Objective: This study retrospectively reviews the charts of children
with dual atrioventricular (AV) nodal physiology after ablation of
an accessory pathway (AP), but whose AV node was not
modified. The purpose of this study is to identify the risk of
developing  atrioventricular nodal reentrant tachycardia
(AVNRT) in children with dual AV nodal physiology.

Methods: This is a single center retrospective chart review of
patients who underwent intracardiac electrophysiology study
(EPS) at The Children’s Hospital, Denver from 1993 to 2008.
Patients with AP mediated supraventricular tachycardia (SVT)
who underwent ablation of the AP and in whom post-
ablation EPS demonstrated dual AV nodal physiology were
identified from the electrophysiology database. Last reported
follow-up was recorded with the primary outcome being
development of SVT. All patients with recurrent SVT
underwent repeat EPS.

Results: Of the 77 patients included in the study, follow-up was
obtained for a median duration of 1 year 2 months (1 m—12y 3
m). Median age at follow up was 15 years 0 months (6 y 5 m—21
y 3 m). Recurrent SVT occurred in 9 of the 77 patients (11.6%).
Recurrent AP mediated tachycardia was found in 7 (9.1%). Of
the 7 patients with recurrent AP mediated tachycardia,
nonsustained AVNRT was induced in 1 patient (1.3%). AVNRT
was induced in 2 patients (2.6%) whose initial accessory pathway
ablation was successful. Altogether, AVNRT was found in 3
patients (3.8%) with dual AV nodal physiology.

Conclusions: This study supports the hypothesis that dual AV
nodal physiology does not predict AVNRT.
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Preservation of LV synchrony: Consideration in Pediatric
pacing

Mohd Shafullah Serdari, National Heart Institute, Malaysia

Yazmin Yusoff, National Heart Institute, Malaysia

Hanif Osman, National Heart Institute, Malaysia

Hasri Samion, National Heart Institute, Malaysia

Sivakumar Sivalingam, National Heart Institute, Malaysia

Kiew Kong Pau, National Heart Institute, Malaysia

Chee Chin Hiew, National Heart Institute, Malaysia

Objective: The objective of the study is to evaluate the
intraventricular (LV) synchrony pattern in children with
permanent pacemaker.

Methods: LV synchrony was evaluated in 40 children with
complete heart block and life-time pacemaker dependency. Their
median age was 7.2 years (range 0.1-18.0) and all has had a
minimum of 1 year post pacemaker implantation follow-up.
Nineteen had epicardial LV apical pacing, 13 had RV apical (8
epicardial and 5 endocardial) pacing and the remaining 8 had
endocardial Septal pacing. The lead location was confirmed by
X-ray and ECG imaging. Echocardiography and velocity vector
imaging (VVI) were performed (Sequoia, Siemens Medical
Solutions, Mountain View, CA) to evaluate the LV synchrony in
all patients. Ten normal children were also evaluated as control.
Results: IV apical paced is superior to RV septal and RV apical
paced children in term of LV synchrony. The mean intraven-
tricular mechanical delay by short axis of LV apical, RV septal and
RV apical pacing were 43 +/— 10msec vs 47 +/— 13 msec vs
47 +/— 14msec. Whilst the mean Septal to posterior wall
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motion delay were: 37 +/— 10 msec vs 43 +/— 8 msec vs 48 +/
— 20 msec. The intraventricular mechanical delay by short axis
and septal to posterior wall in control group were 30 +/
— 10 msec and 29 +/— 10 msec respectively.

Conclusions: Epicardial LV apical pacing is superior to endocardial
RV septal and RV apical pacing in terms of preservation of left
ventricular synchrony.

RV apical

An le of 1 dinal dial v d d from VVI method in decending
order. Control group, LV apical pacing. RV septal pacing and BV apical pacing The
mean intraventricular mechanical delay measured by apical 4-chamber view were 29 + 10
mszec in control group (top), 37 + 10 mzec in children with LV apical pacing, 43 + 8 msec
in children with septal pacing and 48 + 20 msec in RV pacing (bottom) respectively
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Effect Of Changes In Ventilation On Arterial Carbon
Dioxide Levels And Cerebral And Somatic Tissue
Oxygenation In Infants Following Cardiopulmonary
Bypass And Cardiac Surgery

Marino S Festa, Children’s Hospital at Westmead, Australia
Kirista Mos, Erasmus MC, The Netherlands

Stephanie Fijten, Erasmus MC, The Netherlands

Andrew Cole, Children’s Hospital at Westmead, Australia
David Winlaw, Children’s Hospital at Westmead, Australia

Objective: To study the change in cerebral and somatic tissue
oxygenation (rSO2i) in response to alterations in minute volume
ventilation and arterial carbon dioxide (PaCO2) concentration in
infants following CPB and cardiac surgery.

Method: Prospective randomised cross-over study in a tertiary
cardiac centre, approved by the Local Research and Ethics
Committee. Exclusion criteria included age >12 months,
univentricular repair, need for extracorporal support and clinical
evidence of seizures, focal neurology or raised intracranial
pressure.

Intervention: 50% increase/decrease in minute ventilation to alter
PaCO2 levels within normal range at 1 hour and 18-hours post
PICU admission.
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Main outcome measurements: Cerebral and Somatic rSO2i (NIRS).
Secondary outcome measurements: Haemodynamic status (CI,
SVRI, SVI, HR) and amplitude integrated electroencephalo-
graphy (aEEG) monitoring.

Results:  Eleven infants undergoing biventricular repair of
congenital heart lesions on CPB were studied. Mean age 3
months (range 1-8). Periods of hyper- and hypoventilation
resulted in changed PaCO2 level (median 5.7 mmHg (range
0.6-17.0)) from baseline, but did not cause significant changes in
overall CI or SVRI. Changes in PaCO2 were associated with
significant and linear changes in cerebral but not somatic rSO2i
in the 2nd hour and 18th hour after PICU admission. Blinded
waveform analysis of aEEG recordings is awaited.

Conclusion: Post-operative changes in minute ventilation and
arterial PaCO2 result in changes in oxygenation in cerebral but
not somatic tissues. Post-operative hyperventilation and low
arterial PaCO2 is a potential cause of decreased cerebral tissue
oxygenation in babies following CPB and biventricular repair.
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Brain MRI Injury Before and After Neonatal Cardiac
Surgery With High-Flow Bypass and Maximized
Oxygen Delivery Strategy

Dean B Andropoulos, Texas Children’s Hospital/Baylor College of
Medicine, United States

Jill V' Hunter, Texas Children’s Hospital/Baylor College of Medicine,
United States

David P Nelson, Texas Children’s Hospital/Baylor College of
Medicine, United States

Stephen A Stayer, Texas Children’s Hospital/Baylor College of
Medicine, United States

Ann R Stark, Texas Children’s Hospital/Baylor College of Medicine,
United States

Emmitt D McKenzie, Texas Children’s Hospital/Baylor College of
Medicine, United States

Jeffrey S Heinle, Texas Children’s Hospital/Baylor College of Medicine,
United States

Charles D Fraset, Texas Children’s Hospital/Baylor College of
Medicine, United States

Introduction: New intraparenchymal brain injury on MRI,
consisting of white matter injury (WMI), infarction, or
intraparenchymal hemorrhage, is observed in 36-73% of
neonates after cardiac surgery with CPB. (1-3) We performed
brain MRI before and after neonatal cardiac surgery, using a high
flow CPB protocol, with the hypothesis that incidence of brain
injury would be reduced compared to previous studies, and to
establish a baseline incidence for neuroprotection studies.

Methods: CPB protocol included 150 ml/kg/min flows, pH stat
management, hematocrit >30%, and high flow antegrade
cerebral perfusion. (4) Regional brain oxygen saturation (rSO2)
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<50% was treated by protocol. Brain MRI was performed
preoperatively, 7 days postoperatively, and at age 3—6 months.
Results: 24 of 67 patients (36%) had new postoperative WMI,
infarction, or hemorrhage, and 15% had new WMI. (Figure 1).
Associations with new postoperative injury included preoperative
brain injury (p < 0.001), and low brain maturity score (p = 0.05).
45 patients had a 3rd scan, with 27% incidence of new lesions;
58% of previous lesions partially or completely resolved.
Discussion: Despite evidence-based strategy to maximize brain
oxygen delivery, and a reduction in incidence of new injury and
WMI compared to previous reports, there is a significant
incidence of both pre- and postoperative MRI abnormality in
this population. Some lesions resolve in the first 6 months after
surgery. Novel perioperative neuroprotective strategies are
needed to assess whether long term improvement in neurode-
velopmental outcomes can be achieved.

References

1. Stroke 2007;38:736; 2. J Thorac Cardiovasc Surg
2006;131:190; 3. Circulation 2002;106[suppl I] I-109; 4.
Pediatr Card Surg Annu. 2008:61.
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Effect of Ischemic Postconditioning in Infant with
Tetralogy of Fallot

Wanjun Luo, Xiangya Hospital, China

Bei Li, XIANGYA HOSPITAL, China

Ri Chen, XIANGYA HOSPITAL, China

Rimao Huang, XIANGYA HOSPITAL, China

Objective: The postoperative course in children with cyanotic
congenital heart defect is generally more complicated than that of
acyanotic patients. The ischemic postconditioning provide
protection from myocardial injury. We conducted a randomized
trial to evaluate the effect of postconditioning in children
undergoing repair of tetralogy of Fallot.

Methods: Sixty and six children with tetralogy of Fallot were
randomly assigned to ischemic postconditioning group (n = 34,
aged 2.4 £ 1.0 yrs) or control group (n = 32, aged 2.4 = 1.2 yrs).
The ischemic postconditioning was performed by intermittent
aortic clamping after reperfusion. The morbidity, mortality,
ventilation time, length of ICU stay, inotropic score, release of
troponin I and lactate were assayed.

Results: The two groups were comparable. There were one death
in postconditioned group and one in control. The cardiopul-
monary complications was reduced in postconditioned patients
(8.8.%, 3/34) compared with control (37.5%, 12/32, P <0.05).
The troponin I was significantly lower (P < 0.05) with reduced
inotrope score (5.5*£3.3 vs 10.1 4.9, P<0.01) and lactate
release (P <<0.05) in postconditioned patients. The ventilation
time was significantly reduced in postconditioned patients
compared with control (14 = 13h vs 31 = 33 h, p < 0.05). There
was a significant decreased in the ICU stay in the postcondi-
tioned patients (42 = 25h vs 71 £ 4%h, P <0.05).

Conclusions: The study suggests that ischemic postconditioning
may provide clinical benefits with respect to the cardiopulmonary
morbidity, ventilation time, ICU stay, requirement of inotrope in
children undergoing repair for tetralogy of Fallot.
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Differential Neuronal Vulnerability varies according to
Mechanism of CPB Insult

Nobuyuki Ishibashi, Children’s National Medical Center, Washington,
DC, United States

Yusuke Iwata, Children’s National Medical Center, Washington, DC,
United States

Toru Okamura, Children’s National Medical Center, Washington, DC,
United States

David Zurakowski, Children’s Hospital Boston, Boston, MA,
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Hart GW Lidov, Children’s Hospital Boston, Boston, MA,

United States

Richard A Jonas, Children’s National Medical Center, Washington,
DC, United States

Objective: We used a piglet model with different mechanisms of
bypass-related brain injury to study (1) neuronal vulnerability, (2)
relation between cerebral microcirculation and regional neuronal
damage and (3) accuracy of intra-operative monitoring in
predicting damage.

Methods: Eighty piglets assigned to bypass groups with different
ischemic insults: ultra-low flow at 250C (control), circulatory
arrest at 250C (hypo-oxygen supply stress), and ultra-low flow at
340C (high-oxygen consumption stress). Near-infrared spectro-
scopy (NIRS) was used to measure tissue-oxygenation index
(TOI) and oxyhemoglobin (HbO2) nadir time. Functional
capillary density (FCD) and leukocyte activation in cortex was
assessed by intravital micrsocopy. Histological neuronal damage
scores was the primary outcome. Secondary measures included
functional outcome.

Results: Significant neuronal damage was observed in cortex,
hippocampus, caudate nucleus, and Purkinje cells. Histological
score correlated with impaired FCD and leukocyte activation.
TOI and HbO2 nadir time predicted degree of injury.
Histological damage in cortex and Purkinje cells was not
different between bypass states, while the caudate nucleus was
vulnerable to hypoxic supply stress and the hippocampus was
vulnerable to high-oxygen consumption stress. Neurological
recovery was lower under hypo-oxygen supply stress than high-
consumption stress. Neurological recovery was significantly
correlated with neuronal damage in cortex, Purkinje cells, and
caudate nucleus but did not correlate with damage in the
hippocampus.

Conclusion: Vulnerability of neurons depends on the mechanism
of the bypass-related ischemic insult. NIRS can predict injury.
Injury to hippocampal neurons which are critical to memory
may not be apparent in assessing acute neurological recovery but
is important for long-term brain function.
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Different organ injury mechanisms following
cardiopulmonary bypass and circulatory arrest in a
paediatric model
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Introduction: Multiple organ dysfunction(MOD) following cardi-
opulmonary bypass(CPB) and circulatory arrest for repair of
complex congenital cardiac defects causes major morbidity. The
exact mechanism and timing of injury is unclear.

Methods: Using a juvenile porcine CPB and circulatory arrest
model, we monitored the development of MOD in the first
24hrs post-operatively. Five experiments were completed at 8hrs,
and 5 at 24hrs. All results are reported as mean +/— standard
error of mean, all p<0.05 on ANOVA.

Results: A low cardiac output state developed in all cases at
10-12hrs. Cardiac injury manifested as a troponin peak at Ghrs
(baseline:0.224 +/— 0.1 ng/ml; 6 hrs:44.36 +/— 8.67 ng/ml), and
diastolic dysfunction at 4—10 hrs. Pulmonary injury was demon-
strated by a reduction in dynamic lung compliance at 10hrs(base-
line:10.12 +/— 0.124 ml/cmH20; 10 hrs:5.7 +/—0.29 ml/
cmH20), followed by a drop in PO2 at 12hrs (baseline:49.54 +/
—3.02kPa; 12hrs:35.72 +/— 7.19kPa), and a reduction in the
PO2/FiO2 ratio into ARDS range. These changes were preceded
by peaks of IL-6 at 4hrs (baseline: 0 +/— Opg/ml; 4hrs: 314.07 +/
— 93.47 pg/ml), and WCC at 6 hrs (baseline: 17.07 +/—4 X 10°/
L; 6hrs: 2525+/—7.13X10°/L); with marked pulmonary
neutrophil infiltration and oedema at 8 hrs.

Renal injury presented as progressive tubular structural

damage from 2-12hrs (urinary N-acetyl-glucosaminidase:
2hrs:+/—0.27U/1; 12hrs:2+/—0.31U/1), and subsequent
impairment of tubular function at 4hrs with some recovery at
24 hrs (fractional excretion of urinary sodium: baseline: 0.76 +/
—0.22; 4hrs: 0.32+/—0.11; 16hrs: 0.04 +/—0.01; 24 hrs:
0.2 +/—0.1). Throughout this period, renal NIRS readings
were >65%.
Conclusions: Post-operative pulmonary dysfunction appears
related to the systemic inflammatory response, while renal
medullary injury begins before its onset and begins to resolve
despite a low cardiac output state, suggesting an intra-operative
ischemic insult.
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Non-invasive Cardiac Output Measurement Using Phy-
sioflow®™ in Paediatric Patients- a comparison with MRI
Katherine L Taylor, Department of Anesthesia, Hospital for Sick
Children, Toronto, Canada

Lars Grosse-Wortmann, Departments of Cardiology and Radiology,
Labatt Family Heart Center,Hospital for Sick Children, Toronto,
Canada

Cedric Manlhiot, Cardiovascular Clinical Research Unit, Labatt Family
Heart Centre, Hospital for Sick Children, Toronto, Canada

Helen Holtby, Hospital for Sick Children, Toronto, Canada

Objectives: The study was designed to evaluate the reliability and
accuracy of cardiac output (CO) measurement using electrical
bioimpedance cardiography, (Physioflow™®) (COPF), in paedia-
tric patients with and without cardiac disease undergoing MRI.
Methods: After Institutional Ethics Committee approval and
informed consent, patients undergoing cardiac MRI were
recruited. CO was calculated by flow measurement. Immediately
before or after the MRI, 6 Physioﬂow@\" (PF) ECG electrodes
were applied for continuous real time measurements every
15seconds over 10minutes (COPF). The level of patient
sedation was constant for both CO measurements. CO was
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averaged and compared with the CO measurements using Bland-
Altman analysis.

Results: Preliminary results of 16 patients (8 males/8 females) are
presented. Median age (range) was 2.8 years (0.2-8.0 years) and
median (range) BSA 0.55m (0.16—-1.00 m). 44% of patients had
intracardiac shunts, 25% had severe physiological abnormalities.
Median number of PF measurements per patient was 53 (21-377).
A total of 959/1599 PF measurements were valid (60%). The
Physioflow™ was unable to calculate CI in 8% of data entries and
identified 33% entries as artifact. A further 14% data entries were
deemed implausible by investigators, 33% of these entries were not
detected as such by PE Mean CI=3.1%1.1, mean
CI=3.0%0.5, mean bias(PF-MRI) = —0.20 p = 0.40, limits of
agreement(95%) = —3.40—+1.60. One third of patients had
measurements within 20% of each other, 87% of patients within
40%. COMRUI aftected agreement (r = +0.86, p <0.001).
Impact: Preliminary data demonstrate that CI is not accurate
when compared to CI. Recruitment of patients with more
homogenous cardiac physiology continues.

Bland-Altman plot of PF Cl and MRI CI
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Exercise induces significant biventricular intraventricular
mechanical dyssynchrony in children with TOF

Lucy Roche, The Hospital for Sick Children, Toronto, Canada

Lars Grosse-Wortmann, The Hospital for Sick Children, Toronto,
Canada

Paul F Kantor, The Hospital for Sick Children, Toronto, Canada
Andrew N Redington, The Hopsital for Sick Children, Toronto,
Canada

Mark K Friedberg, The Hosiptal for Sick Children, Toronto, Canada

Objective: To investigate the effect of exercise on right (RV) and
left (LV) intraventricular dyssynchrony and their relation to
ventricular function and exercise capacity in children with
repaired tetralogy of Fallot (TOF).

Methods: We prospectively studied 29 children with TOF with
echocardiography at rest and at peak exercise, MRI and
metabolic exercise testing. Dyssynchrony results were compared
with healthy controls at rest (n = 42) and peak bicycle ergometry
(n=25)

LV dyssynchrony index (LVDI) was assessed by tissue Doppler
imaging (TDI) of apical 4-, 3- and 2-chamber views and the SD
of time to peak S velocity in 12 LV segments calculated.

RV dyssynchrony index (RVDI) was assessed by TDI of apical
4-chamber and RVOT views and the SD of time to peak S
velocity in 8 RV segments calculated.

All indices were corrected for heart rate.
Results: Controls and patients with TOF were of similar age and
had similar dyssynchrony indices at rest (table). There were
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marked differences in their response to exercise (figure). In
contrast to controls, exercise caused increasing LVDI and RVDI
in children with TOE

Although the exercise capacity of those with TOF was
impaired, (mean peak VO2 = 63% predicted) this was unasso-
ciated with the degree of either LVDI or RVDI on exertion
(LVDI r=0.04 p=NS, RVDI r=0.23 p=NS). LVDI and
RVDI were not related to LVEF (r=0.08 p =NS) or RVEF
(r=0.29 p=NS).
Conclusion: Exercise induces significant LV and RV intraventri-
cular mechanical dyssynchrony in children with TOF although
this alone does not account for their impaired exercise capacity.

Controls Children with TOF  p value
Age at study (years) 124 12.2 0.82
Mean resting LV dyssynchrony ~ 33.9 38.6 0.16
index (HR corrected)
Mean resting RV dyssynchrony ~ 43.6 37.7 0.03
index (HR corrected)
Mean exercise LV dyssynchrony ~ 33.1 49.6 0.002
index (HR corrected)
Mean exercise RV dyssynchrony = 26.1 61.1 <0.0001

index (HR corrected)
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Pulse oximetry screening (POS) in newborns can reduce
the diagnostic gap in critical congenital heart disease
(cCHD) -2 years experience from a prospective multi-
center trial

Frank T Riede, Heart Center, University of Leipzig, Germany
Cornelia Worner, Heart Center, University of Leipzig, Germany
Ingo Ddhnert, Heart Center, University of Leipzig, Germany
Martin Kostelka, Heart Center, University of Leipzig, Germany
Peter Schneider, Heart Center, University of Leipzig, Germany

Introduction: POS has been proposed as an effective, non invasive,
inexpensive tool allowing earlier diagnosis of cCHD.

Aim of the study: Test the hypothesis that POS can reduce the
diagnostic gap in ¢cCHD in daily clinical routine in the setting of
tertiary, secondary and primary care centers.

Methods: Prospective multicenter trial in Saxony, Germany. POS
was performed in healthy term newborns at the age of 24-72
hours. An oxygen saturation (SpO2) of =96% on lower
extremities was defined as normal. If a SpO2 of <95% was
measured and confirmed after 1hour, complete clinical exam-
ination and echocardiography were performed.
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Results: From July 2006—June 2008, 42691 newborns from 34
institutions have been included in the study. 70 children were
excluded due to prenatal diagnosis (n = 52) or clinical signs of
cCHD (n = 18) before POS. 741 newborns not receive POS,
mainly due to early discharge after birth (n =673, 91%). In
41950 newborns POS was performed. POS was true positive in
14 (TAPVD n =5, TGA(-VSD) n=4, PA-VSD n =2, HLHS,
Taussig-Bing-Syndrome, PTA-IAA n = 1 each), false positive in 33
(healthy n =12, PPHN n = 15, Sepsis 6), true negative in 41899
and false negative in 4 (ISTA(-VSD) n=3, TGA-VSD n=1)
children. Sensitivity, specificity, positive and negative predictive
value were 77,78%, 99,92%, 29,79% and 99,99%, respectively.
Discussion: POS can reduce the postnatal diagnostic gap in cCHD
and also detect PPHN or Sepsis. False positive results leading to
unnecessary evaluation of healthy newborns are rare. POS should
be proposed as a routine procedure in postnatal care.

3047

Serial NT-proBNP in Acute Decompensated Pediatric
Heart Failure

Paul F Kantor, Hospital for Sick Children, Toronto, Canada, Canada
Derek TH Wong, Hospital for Sick Children, Toronto, Canada,
Canada

Kiristen George, Hospital for Sick Children, Toronto, Canada, Canada
Judith Wilson, Canada

Background: N-terminal pro-B-type natriuretic peptide (NT-
proBNP) is elevated in pediatric patients with congestive heart
failure (CHF). In adults, it is predictive of outcome. However,
the role of NT-proBNP in pediatrics is uncertain. We present the
largest pediatric study following patients with acute CHF with
serial NT-proBNP.

Methods: Patients admitted for acute CHF between May 2005 and
July 2007, were enrolled. Patients less than 3 months of age or those
requiring cardiovascular surgery were excluded. Demographic and
clinical data were recorded. NT-proBNP levels were obtained
within 24 hours of admission and serially thereafter.

Results: 24 patients were enrolled — 10 required mechanical
support. NT-proBNP levels were 100-1000 times above normal
and peaked at day 2-3 of admission, decreasing over time
irrespective of whether mechanical support was needed or not.
NT-proBNP decreased more rapidly in patients who did not
require mechanical support. Of those patients on mechanical
support, NT-proBNP declined faster after being placed on
mechanical support. At discharge, NT-proBNP levels were
significantly decreased compared to admission levels in all patients
but were still significantly above the normal reference ranges.
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Conclusions: NT-proBNP levels are extremely elevated in acute
pediatric CHE N'T-proBNP did not correlate with clinical measures
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of CHF and were not predictive of death or transplantation. Initial
NT-proBNP did not predict the need for mechanical support.
However, the rate of decline may be useful in determining which
patients will eventually require mechanical support. Mechanical
support results in a more rapid decrease in NT-proBNP, likely
reflecting the volume unloading of the ventricle.

3048

Effect of selective alpha 1 receptor agonist in the
treatment of postural orthostatic tachycardia syndrome in
children

Junbao Du, Department of Pediatrics, Peking University First Hospital,
Beijing 100034, China, China

Li Chen, Department of Pediatrics, Peking University First Hospital,
Beijing 100034, China, China

Li Wang, Health Science Center, Peking University, Beijing 100083,
China, China

Objective: The study was designed to examine the effect of
selective alpha 1 receptor agonist midodrine hydrochloride in the
treatment of children with postural orthostatic tachycardia
syndrome. Methods Fifty nine children (23 male, 36 female,
age 7-18 yrs, mean age 12.3 = 2.4 yrs) who came from Peking
University First Hospital were included in the study and clinical
investigations. They were randomally divided into group I (with
midodrine hydrochloride and conventional therapy), group II
(with metoprolol and conventional therapy) and group III (with
conventional therapy only). Head-up tilt test under quiet
circumstance was conducted. At the end of follow-up, the cure
rate, improvement rate and effective rate of symptoms were
compared among the three groups. Results The cure rate at the
end of follow-up in group I was significantly higher than that of
group II and group III (60.87% vs 30.00% and 25.00%,
P <0.05). The effective rate at the end of follow-up in group
I was also significantly higher than that of group II and group III
(82.61% vs 50.00% and 43.75%, P < 0.05). During follow-up,
we discovered that the symptom recurrent rate in group I was
significantly lower than group II and group III, respectively
(P < 0.05), but there was no significant difference between group
II and group III. And the time of symptom improvement in
group I was shorter than group II and III. Conclusion Selective
alpha 1 receptor agonist-midodrine hydrochloride was effective
in the treatment of children with postural orthostatic tachycardia
syndrome.

3049

Ethnic Group Differences in the Perinatal Antecedents of
Early Childhood Obesity: A Population-Based Analysis
Sarah E Messiah, University of Miami Miller School of Medicine,
United States

Kiristopher L Arheart, United States

Steven E Lipshultz, University of Miami Miller School of Medicine,
United States

Tracie L Miller, University of Miami Miller School of Medicine,
United States

Background: Approximately 26% of 2- to 5-year olds in the
United States are overweight (body mass index [BMI]| >85th
%ile for age and sex). Overweight preschool-aged children are
more than four times as likely to become obese adults compared
to their normal weight counterparts, placing them at high risk for
cardiovascular disease (CVD) onset. Little is known about the
perinatal etiology of early childhood obesity by ethnicity. We
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explored these relationships among US 3- to 6-year olds.
Methods. Representative samples (1999-2004) of the National
Health and Nutrition Examination Survey (NHANES) were
used to examine the association between overweight, mother’s
smoking status during pregnancy, birthweight, and infant feeding
method. (N = 1,481). Results. Mexican American children were
significantly more likely than their counterparts to be obese
(P <0.001). Chi square analysis showed that breastfeeding had a
modest protective effect against BMI > 95th%ile for Hispanics
(p <0.05). Mexican American and non-Hispanic black mothers
who smoked during pregnancy were significantly more likely to
have an obese preschool child than their non-smoking counter-
parts (P <<0.01, P<C0.05, respectively). Logistic regression
analysis showed a protective effect for both mother quitting
smoking during pregnancy (OR 0.74, 95% CI, 0.58, 0.95) and
normal birthweight (OR 0.53, 95% CI, 0.30, 0.93) for obesity.
Conclusions. Obesity in children as young as preschool age is
associated with perinatal factors. Minority women should not
smoke and should be encouraged to breastfeed as their children
are disproportionately aftected by the obesity epidemic, which in
turn is a risk factor for later life onset of CVD.

3050

Parent Well-Being Following Their Infant’s Cardiac
Surgery

Candice Franich-Ray, Murdoch Childrens Research Institute, Australia
Brigid Jordan, 1. Royal Children’s Hospital 2. Murdoch Childrens
Research Institute 3. The University of Melbourne, Australia

Vicki Anderson, 1. Murdoch Childrens Research Institute 2. The
University of Melbourne 3. Royal Children’s Hospital, Australia
Elisabeth Northam, 1. Murdoch Childrens Research Institute 2. The
University of Melbourne, 3. Royal Children’s Hospital, Australia
Andrew Cochrane, Monash Medical Centre, Australia

Samuel Menahem, 1. Monash Medical Centre 2. The University of
Melbourne, Australia

Objective: To investigate the emotional impact on parents of their
infant’s cardiac surgery. Surgery may result in parents being
separated from their baby after birth. They experience uncertainty
and anxiety about their baby’s condition and prognosis. Many may
witness their baby undergoing painful procedures.

Method: Mothers and fathers were recruited if their baby had
cardiac surgery under three months of age. One month after
their baby was discharged both parents were interviewed and
asked to complete a questionnaire protocol that included the
Edinburgh Postnatal Depression Scale, State-Trait Anxiety
Inventory and Acute Stress Disorder Scale.

Results: Ninety nine families participated in the study. Seventy
eight mothers and 57 fathers completed the questionnaires.
Seventeen mothers (21%) had possible depression and 11 (14%)
had probable depression. Nine mothers (12%) and 4 fathers (7%)
were still experiencing clinically significant anxiety. Fifty-five
mothers (72%) and 32 fathers (58%) experienced significant
dissociation symptoms and 27 mothers (35%) and 10 fathers
(18%) satisfied criteria for acute stress disorder.

Conclusion: The study found significant emotional trauma in parents
in the context of their infant’s cardiac surgery. It suggests that a
trauma framework should be considered when assessing the impact
on parents. Trauma reactions may impair parents’ ability to process
medical information, make informed decisions or develop a secure
attachment relationship with their baby. The ongoing trauma
reactions after hospital discharge suggests that parents may need to
be assessed and offered treatment for this during their baby’s
admission with subsequent review after the baby is discharged.
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Heterotaxy Congenital Heart Disease Patients with Ciliary
Dysfunction: Possible Role in Morbidity?

Nader ] Nakhleh, Childrens National Medical Center and National
Institutes of Health, United States

Linda Leatherbury, Childrens National Medical Center and National
Institutes of Health, United States

Richard A Jonas, Childrens National Medical Center, United States
Rachel A Giese, National Institutes of Health, United States
Magaret W Leigh, University of North Carolina, Chapel Hill,
United States

Michael R Knowles, University of North Carolina, Chapel Hill,
United States

Richard JB Francis, National Institutes of Health, United States
Cecilia W Lo, National Institutes of Health, United States

Patients with congenital heart disease (CHD) associated with
heterotaxy require high-risk surgical repairs. We recently showed
such patients have increased post-surgical morbidity and
respiratory complications. Heterotaxy is characterized by dis-
cordant abdominal/thoracic organ situs due to aberrant left-right
patterning, a developmental process dependent on motile cilia in
the embryonic node. As mucociliary clearance requires airway
cilia motion, and we previously found a 40% incidence of CHD
and heterotaxy in a mouse model of primary ciliary dyskinesia
(PCD), we hypothesized PCD may have increased prevalence in
heterotaxy patients. To test this hypothesis, we recruited 26
patients with CHD and heterotaxy, and evaluated for PCD with
nasal nitric oxide (nNO) measurements and nasal biopsies for
ciliary motion and electron microscopy (EM). Most CHD
consisted of 9 poly/asplenia and in addition 7 non-HLHS single
ventricles. Panel review of nNO, ciliary motion and EM data led
to a consensus diagnosis of probable or possible ciliary
dysfunction in 50% of patients. 6 with low nNO and ciliary
dysmotility were designated probable PCD and 7 with borderline
low nNO and/or aberrant ciliary motion distinct from classic
PCD were designated possible PCD. Given heterotaxy and PCD
are rare diseases each with incidences of 1/15,000, these findings
indicate some heterotaxy may be a ciliopathy. These findings
suggest heterotaxy patients undergoing cardiac surgery should
have a PCD work-up. Those with confirmed ciliary dysfunction
may be offered pulmonary therapies to improve mucociliary
clearance. Such change in the standard of care may improve
outcomes for heterotaxy patients undergoing high-risk cardiac

surgery.
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Heterotaxy Patients with Congenital Heart

Disease and Increased Postoperative Respiratory
Complications

Linda Leatherbury, Childrens National Medical Center and National
Institutes of Health, United States

Matthew W Swisher, National Institutes of Health, United States
Richard A Jonas, Childrens National Medical Center, United States
Xin Tian, National Institutes of Health, United States

Gerard R Martin, Childrens National Medical Center, United States
Cecilia W Lo, National Institutes of Health, United States

Patients with heterotaxy and complex congenital heart disease
(CHD) undergo cardiac surgery with high mortality and
morbidity. Recent studies have revealed an association between
heterotaxy, CHD, and primary ciliary dyskinesia (PCD).

We undertook a retrospective review of patients undergoing
cardiac surgery at Childrens National Medical Center between
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2004 to 2008 to explore the hypothesis that postoperative
complications associated with heterotaxy might be due to PCD.
Reviewed were post-surgical outcomes of 87 patients with CHD
and heterotaxy defined as any disruption in normal left-right
asymmetry. As controls, 634 cardiac surgical patients with CHD,
but without laterality defects, were selected. Surgical risks and
complexities were similar between the two groups with both
having median RACHS-1 scores of 3.0.

Our results showed the mean length of post-operative hospital
stay (17 vs. 11 days) and mechanical ventilation (11 vs. 4 days) were
significantly increased in heterotaxy compared to control patients.
Also elevated were rates of tracheostomies (7% vs 2%: Odds Ratio
4.6), ECMO support (13% vs 5%: Odds Ratio 2.8), prolonged
ventilatory course (23% vs 12%: Odds Ratio 2.1) and post-surgical
deaths (16% vs 5%: Odds Ratio 3.9). All with p <0.01.

In conclusion, our findings show heterotaxy patients had more
complicated post-surgical courses with increased mortality
despite being matched with controls for RACHS-1 surgical
complexity score. This was associated with an increased risk for
respiratory complications, consistent with the possible association
of ciliary dysfunction or PCD with heterotaxy. Further studies
are needed to explore the underlying causes for the increased
surgical risks and respiratory complications for heterotaxy
patients undergoing cardiac surgery.

3053

Pulmonary venous anatomy and incidence of obstruction
in total anomalous pulmonary venous connection
(TAPVC) associated with heterotaxia syndrome

Makoto Ando, Sakakibara Heart Institute, Japan

Yukihiro Takahashi, Sakakibara Heart Institute, Japan

Naoki Wada, Sakakibara Heart Institute, Japan

Background: Repair of TAPVC associated with heterotaxia
syndrome still carries a high mortality. Multiple factors are
potentially involved, and acquired pulmonary venous obstruction
(PVO) after a TAPVC repair may be an important one.
Methods: Retrospective review of patients undergoing repair of
TAPVC associated with heterotaxia (H-TAPVC, n = 30) and
with no other major cardiac or non-cardiac anomalies (Isolated
TAPVC, n = 63) from 1997.7 to 2007.11.

Results: Normal PV anatomy (having non-obstructive PVs, well-
formed confluence, and single vertical vein) was seen in 52/63
(82.4%) of isolated TAPVC, and in 17/30 (56.7%) of H-TAPVC
(OR 3.7, p=0.006). In 8 of the H-TAPVCs, PVs were
converged to a small confluence, which necessitated an incision
extending into the vertical vein, and mixed TAPVCs were seen
in 6. Presence of PV anomaly was associated with a higher
incidence of PVO (OR 7.0, p =0.03). Reoperation for PVO
was invariably seen in the acute postoperative period in isolated
TAPVCs (n = 10), whereas it occurred constantly up to 3 years
in H-TAPVC (n=38), with the interval to reoperation being
0.3+0.3 and 1.2*1.0 years (p=0.012). Three mid-term
mortality cases (occurred >2 years after repair) had acquired
PVO.

Conclusions: PV anomaly was more frequently seen in H-TAPVC,
and was associated with higher incidence of acquired PVO. The
interval to onset of PVO is longer with H-TAPVC. A different
mechanism of PVO may be involved in H-TAPVC, such vertical
vein constriction, intrinsic obstruction, and orifice constric-
tion caused by atrial enlargement/wall thickening. Modifications
such as sutureless pericardial technique may be justified at initial
repair.
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Excellent Surgical Results of Extra-Cardiac Conduit
Total Cavopulmonary Connection: Analysis of
Consecutive 364 Cases

Toshihide Nakano, Fukuoka Children’s Hospital, Japan
Hideaki Kado, fukuoka children’s hospital, Japan

Kazuhiro Hinokiyama, Fukuoka Children’s Hospital, Japan
Shin-ichiro Oda, Fukuoka Children’s Hospital, Japan

Takahisa Sakurai, Fukuoka Children’s Hospital, Japan
Kunihiko Joo, Fukuoka Children’s Hospital, Japan

Objectives: Extra-cardiac conduit total cavopulmonary connection
(EC-TCPC) has theoretical advantages over the other types of
Fontan modification. In this study the clinical results of this
procedure are assessed. Methods: Since 1994, 364 patients
underwent EC-TCPC in Fukuoka Children’s Hospital. Median
age and body weight at operation were 3.5 years and 12.6 kg. Most
of the patients are receiving coumadin and aspirin postoperatively.
Surgical results and hemodynamic variables were reviewed. Results:
Follow-up time was 6.0 = 3.9 years. There were no operative death
and 13 late deaths (3.6%). Actuarial survival rate was 95.5% at 10
years and 92.2% at 14 years. Eight patients had reoperation
including fenestration closure in 1, aortic valve replacement in 1,
ligation of major collateral vessel in 2 and pacemaker implantation
in 4. Six patients had catheter intervention for branch pulmonary
stenosis. Nineteen patients developed late complication including
protein loosing enteropathy in 4, thromboembolism in 3, bleeding
complication in 3, and new onset supraventricular arrhythmia in 9.
Freedom from Fontan-related events was 85.6% at 10 years and
83.2% at 14 years. The incidence of late complication was not
related to the size of the conduit. Late cardiac catheterization for
325 patients showed central venous pressure of 9.5 * 2.6 mmHg,
cardiac index of 3.5 = 0.8L/kg/min and arterial oxygen saturation
of 94.1*+2.3%. No patient showed conduit stenosis. Plasma
concentrations of atrial and brain natriuretic polypeptide (pg/ml)
were 34.3 £ 32.6 and 26.0 = 48.3. Conclusion: Early to midterm
outcome of EC-TCPC was satisfactory with low incidence of late
mortality and morbidity, and excellent hemodynamic state.
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Biointegration and growth of porcine valved pulmonary
conduits. Experimental model in a sheep

Glaucio Furlanetto, Instituto Furlanetto, Brazil

Carlos H Passerino, Centro de Pesquisas Labcor Laboratorios, Brazil
José M Costa, Centro de Pesquisas Labcor Laboratorios, Brazil
Patricia M Dodd, Centro de Pesquisas Labcor Laboratorios, Brazil
Rolland Siegel, United States

David T Chueng, United States

Sidney Levitsky, Division of Cardiothoracic Surgery, Beth Israel
Deaconess Medical Center and, United States

Ivan S J Casagrande, Centro de Pesquisas Labcor Laboratorios,, Brazil

Objective: To date, there is no suitable valved conduit for small
children that demonstrates growth. Pulmonary conduits treated
by the L-Hydro®™ process were implanted in newborn lambs to
demonstrate growth potential.

Methods: The L-Hydro™ process was used to treat porcine valved
pulmonary conduits that were orthotopically implanted in 9
newborn lambs using extracorporeal circulation. Of the 8 survivors
7 were kept alive for 12 months after implantation. Diameter of the
conduits and gradient across the valves at surgery, 3 and 9 months
post-op were evaluated using bi-directional echocardiographic and
angiographic methods before sacrifice. After necropsy, histological
and radiological analysis were performed.
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Results: The average weight of the animals was 4.2kg at
implantation, and 43.1kg at sacrifice (p <0.05). There was
significant increase in the average valve area, 139.9mm> at
implantation and 443.4 mm?> at sacrifice (p < 0.05). Pre-sacrifice
angiographic examination showed absence of transvalvular
gradient. The radiographic analysis did not reveal significant
conduit wall or leaflet calcification in any of the animals.
Histological analysis of the grafts demonstrated total integration
with native-like intact valve leaflets.

Conclusion: Functional evaluation, echocardiographic analysis and
histology demonstrated evidence of growth of the grafts without
calcification and completely endothelialized and normal native-
like pulmonary valve leaflets.
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An integrated model for interpreting missense variants/
mutations in the Long QT syndrome genes in families
at risk of sudden cardiac death

Paul A James, Genetic Health Services Victoria, Australia

Ivan Macciocca, Genetic Health Services Victoria, Australia
Lavinia Gordon, Bioinformatics Department, Murdoch Childrens
Research Institute, Australia

Andrew Davis, Cardiology Department, Royal Childrens Hospital,
Australia

Dean Phelan, Molecular Genetics Laboratory, Victorian Clinical
Genetics Service, Australia

Desiree du Sart, Molecular Genetics Laboratory, Victorian Clinical
Genetics Service, Australia

Background: Finding a mutation in an ion channel gene in Long
QT syndrome allows the accurate identification of other family
members at risk of sudden death. Interpretation of genetic
investigations is complicated due to the majority of mutations in
Long QT syndrome being missense mutations, frequently novel,
and difficult to distinguish from rare polymorphisms.

Method: We present a new model that combines an analysis of 5
independent areas: the proband’s clinical phenotype, familial
segregation, evolutionary conservation, amino acid properties
and data from control samples to generate an overall likelihood
ratio that an observed variation is a pathogenic mutation. The
ability of the model to improve the interpretation of DNA
sequencing results was examined in 50 families with a clinical
diagnosis of Long QT syndrome. Complete sequencing of six
LQT genes (LQT1,2,3,5,6 and 7) was performed and the
integrated model used to analyse any missense variants.

Results: Likelihood ratios strongly favouring pathogenicity were
demonstrated for previously described mutations as well as novel
mutations clinically suspected to be pathogenic. For recurrent
mutations (e.g. KCNQ1 G314S) the LR exceeded 1000:1 in
favour of causality while known polymorphisms analysed by the
model showed LRs strongly against causation.

Conclusion: The described model provides an objective tool to
analyse missense variants in long QT syndrome, allowing
accurate interpretation of novel variants in a clinical time-frame
and facilitating further of predictive testing in at risk families.
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Asymptomatic ventricular preexcitation mimicking
dilated cardiomyopathy: the location of the pathway is
predictive of this association

Floris Udink ten Cate, Heart Center, University Hospital of Cologne,
Germany
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Markus Kruessell, Germany

Mathias Emmel, Pediatric Cardiology, University of Cologne, Germany
Narayanswami Sreeram, Heart Center, University Hospital of Cologne,
Germany

Background: Ventricular preexcitation is common. Dilated
cardiomyopathy is usually the result of longstanding tachyar-
rhythmia. We demonstrated a causal relationship between
ventricular preexcitation and dilated cardiomyopathy in the
absence of recorded tachyarrhythmias. This relationship appears
to be accessory pathway (AP) location-specific.
Patients and Methods: 10 consecutive children, (age range 0.6 to 17
years) were studied. All had ventricular preexcitation on the ECG,
with the vector of the AP suggesting a right sided paraseptal
location. None had had a documented tachyarrhythmia; however all
had evidence for dilated cardiomyopathy (DCM), with
LVEDD > 97th centile for weight, and LV FS <25% on M-mode
echocardiography. Diagnostic cardiac catheterization was performed
in the first 4 patients, in whom the LVEDP was normal. Myocardial
biopsy findings did not suggest myocarditis. Metabolic screening,
family history and viral screening were negative.
Procedures and results: Eight of the 10 patients underwent EP study,
despite the absence of tachyarrhythmia (or symptoms suggestive
thereof). The AP had a right sided septal location in 7, and was a
fasciculo-ventricular pathway in one (hitherto considered to be a
benign finding). All APs were successfully ablated; 2 patients
had spontaneous loss of preexcitation during follow-up. Loss of
preexcitation (following ablation or spontaneously) was asso-
ciated with complete recovery of LV function in 9/10 patients,
with the most recent patient showing improved function.
Conclusions: Right sided septal APs with overt preexcitation may
result in marked ventricular dsysynchrony, which mimics DCM.
A causal relationship between such APs and DCM is confirmed
by normalisation of ventricular function following loss of
preexcitation.
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Radiofrequency ablation procedures in children under

2 years of age

Michal J Kantoch, University of Alberta, Canada

Shubhayan Sanatani, Division of Cardiology, Department of Pediatrics,
British Columbia Children’s Hospital and The University of British
Columbia, Canada

Background: Radiofrequency ablation (RFA) has been shown to
be effective in young children although significant complications
were reported.

Methods: Thirty six procedures were done in 29 patients (16
female), age 11 days to 23 months (median 4 months), who were
brought to the EP lab with the intention to perform RFA for
tachycardia which was life-threatening or refractory to medical
therapy. Diagnoses were atrio-ventricular bypass tracts (12),
PJRT (5), ectopic atrial tachycardia (EAT) (7), atrial flutter (2),
ventricular tachycardia (VT) (1), and congenital JET (2). There
were 6 children with congenital heart disecase and one with
myocarditis. Fifteen presented with severe congestive heart
failure (3 on ECMO support). In 3 patients RFA was not done
because of complications (1) or technical difficulties.

Results: The overall success rate was 73% (19/26) patients. Six
patients underwent 2 procedures and 1 patient required 3
procedures. RFA was successful in 88% (14/16) children with AV
bypass tracts, (failed in 1 with Ebstein anomaly and in 1 with
bilateral epicardial tracts), in 2/4 patients with EAT, in 1 with LV
VT, and in 1 of 2 patients with congenital JET (1 cured,
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1 improved). One infant with multifocal atrial tachycardia
underwent AV node ablation and pacemaker implantation. The
complication rate was 11% (4/36 procedures): complete heart
block, hemopericardium requiring pericardiocentesis and right
femoral artery occlusion in 2 patients.

Conclusion: RFA is effective in infants with tachyarrhythmia
refractory to medical therapy. The procedure should be reserved
for selected patients because of an increased risk of complications.
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Homemonitoring in young patients with a congenital
heart disease and the need for pacemakers or
defibrillators

Peter A Zartner, German Paediatric Heart Center, Sankt Augustin,
Germany

Nicole Toussaint-Goetz, German Paediatric Heart Center, Sankt
Augustin, Germany

Martin BE Schneider, German Paediatric Heart Center, Sankt
Augustin, Germany

Subject: Children and young adults with a congenital heart disease
(CHD) show a wide spectrum of cardiac arrhythmias. With the
indication for pacemaker or defibrillator (ICD) implantation,
decision has to be made whether an online monitoring system
will reliably improve further therapy.

Method: 8 patients (age 4.1 to 37.6, mean 15.5 years) with a
congenital heart disease received an implantable device with an
integrated homemonitoring facility (Biotronik, Berlin). Follow-
up time ranges between 168 and 896 days (mean 457 days, 10
patient years).

Results: In 7 of 8 patients specific event reports were received
independently from follow up visits (figure) or perception of any
clinically felt symptoms, which led to modification of antiar-
rhythmic medication, exercise tolerance, electrophysiological
catheter ablation or system revision. Data tracking covered 94%
of days during follow up. More than 1000 episodes were reported
and evaluated. In three patients the reported events were of critical
nature (ventricular fibrillation with shock not realised by the
patient, lead failure, ventricular tachycardia in a Fontan patient).
Conclusion: Patients with a CHD and progressive arrhythmia and
patients with an ICD constitute a high risk group and should be
followed as closely as possible. The integrated monitoring system
reported decisive data on a daily basis, which led to early
modifications of the actual therapy. Additionally it serves to
control proper system function. For the patient’s protection the
safety and efficacy of the implanted systems are thus controllably
improved. The online information system extends medical care
especially in our young and active patient population.
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Chronic dual chamber pacing improves relative aortic
dilation in complete congenital heart block

Georgia Sarquella-BRugada, Hospital Sainte-Justine, Canada
Sylvia Abadir, Hospital Sainte-Justine, Canada

Nagib Dahdah, Hospital Sainte-Justine, Canada

Paul Khairy, Montreal Heart Institute, Canada

Anne Fournier, Hospital Sainte-Justine, Canada

Congenital complete heart block (CCHB) has been associated to
the dilation of the ascending aorta (AsAo). Several mechanisms,
such as increased stroke volume, have been proposed. We
hypothesized that pacemaker (PM) implantation, known to
reduce stroke volume in complete heart block, would help the
regression of AsAo dilation in CCHB.

We aim to describe our experience on the effects of chronic PM
on aortic dilation in CCHB with structural normal hearts.
Methods: Retrospective review of echocardiograms was per-
formed for patients with CCHB and structural normal heart in
whom PM was implanted in the last 24 years at our institution.
Z-scores of aortic segments were analyzed. Relative AsAo
dilation was defined as AsAo/aortic annulus ratio >2SD based on
normal values from 250 controls.

Results: Twenty-five patients met inclusion criteria. Average age
at PM was 4,0 * 3,8 years with mean follow-up of 7,8 +5,6
years. Z-score of the aortic valve annulus was similar before and
after PM (0,32 £0,76 vs 0,49 £1,23, p=0,21). Increased
AsAo/aortc valve ratio was observed in 29,4% of the patients
without significant dilation of aortic root ratio. Relative AsAo Z-
score regressed from 1,82 289 to 1,65* 1,64 (p=0,001).
While within normal limits, the Z-score of ortic root ratio
regressed from 0,12 0,89 to 0,005 £ 0,51 (p = 0,001).
Conclusion: Ascending aorta dilation is present in a large
proportion of patients with CCHB. Our observations of relative
AsAo regression following chronic dual chamber pacing support
our hypothesis that large stroke volume in non-paced CCHB is
the primum-movens of AsAo dilation.

3071

Long-term effect of exercise-induced hypertension in
patients with successfully repaired coarctation of the aorta
Asle Hirth, Haukeland University Hospital, Department of Paediatrics,
Bergen, Norway

Morten L Boe, Haukeland University Hospital, Norway

Jagjit Bhamra, Haukeland University Hospital, Norway

Gottfried Greve, University of Bergen, Institute of Clinical Medicine,
Norway

Objective: Exercise-induced hypertension in patients with suc-
cessfully repaired coarctation of the aorta is a well-known
phenomenon. Its clinical importance is an ongoing debate, and
the long-term clinical course has not been studied previously
The aim of this study was to look at long-term outcome in
patients successfully operated for coarctation of the aorta, with
and without exercise-induced hypertension.

Methods: 44 patients were divided into two groups; one with normal
blood pressure response to exercise (G1, N =19) and one with
abnormal response (G2, N = 25). All underwent standard echo-
cardiography and maximal cardiopulmonary retesting after a mean
follow-up of 8.8 years. 30 healthy blood spenders served as controls.
Results: There were no cardiovascular deaths during follow-up.
The two groups remained as defined groups throughout the
study period. The number of patients who had started
antihypertensive treatment during follow-up was slightly higher
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in G1 than in G2. At follow-up the left ventricular mass divided
by Body Surface Area was 99 gram/m?2 in G1 and 114 gram/m?2
in G2, both with a significant increase compared to the initial
data (p 0.001 and 0.005 respectively) and significantly higher than
in controls. Demographic data, resting systolic blood pressure and
exercise performance were similar for both groups, both at initial
work-up and at follow-up.

Conclusion: Regarding the risk of developing resting hypertension
and/or left ventricular hypertrophy, we found no significant
differences between patients with and without exercise induced
hypertension, after successfully corrected coarctation of the aorta.

Group I (Initial/  Group II (Initial/

Variable Follow-up) Follow-up)

Age at repair (months) 107 117

Age at Follow-up (Yrs) 31.3 35.4

Systolic Blood Pressure, rest (mmHg) 139/135 149/142

Systolic Blood Pressure, max exercise 183/208 258/239
(mmHg)

Arm-leg Blood Pressure gradient post 6/0 18/—1
exercise (mmHg) 6/0

Left Ventricular Mass/Body Surface Area  73/99 88/114
(gram/m2)

Maximal Oxygen Uptake (ml/kg/min) 38/33 43/39
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Quality of outcome for patients with double inlet left
ventricle and similar morphologies — impact of coexisting
aortic arch obstruction

Michael Seitz, The University of Sydney, Australia

Benedict Raj, The Children’s Hospital at Westmead, Sydney., Australia
Andrew D Cole, The Children’s Hospital at Westmead,

Sydney., Australia

Stephen G Cooper, The Children’s Hospital at Westmead,

Sydney., Australia

Gary F Sholler, The Children’s Hospital at Westmead,

Sydney., Australia

Ian A Nicholson, The Children’s Hospital at Westmead,

Sydney., Australia

Richard B Chard, The Children’s Hospital at Westmead,

Sydney., Australia

David S Winlaw, The Children’s Hospital at Westmead,

Sydney., Australia

Double-inlet-left-ventricle (DILV) and similar pathologies are
characterised by potential for systemic outflow tract obstruction at
the bulboventricular foramen. This is best managed pre-emptively
by performing a Damus-Kaye-Stansel (DKS) as part of a Norwood
or when performing the superior cavopulmonary connection. We
have shown that the latter strategy does not produce inferior mid
term results. We evaluated late outcomes using this approach with a
focus on the impact of aortic arch obstruction (AAO).

Methods: 60 consecutive patients with DILV, I-TGA and similar
were identified, 1990-2007. Quality indicators noted included
number of procedures, adverse events, time to Fontan comple-
tion and late ventricular function.

Results: 19 had AAO. 12(63%) achieved Fontan, 1 is waiting and
2(11%) are not suitable for completion, 4(21%) died. 1 patient
required a Norwood and has achieved completion.

41 had no AAO. 30(73%) achieved Fontan, 8(20%) are waiting
and 1 is not suitable, 1(2%) is lost, 1 died(2%).

70% achieved Fontan within 5 years in both groups. The AAO
group required significantly more operations, were more likely to
be on long-term diuretics and only 50% were in NYHA class I vs
77% in the remainder.
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Conclusions: Overall mortality for the group was acceptable, 5/
60(8%), however the patients with AAO have a more protracted
course with worse long-term outcome. This subset may be better
served by a Norwood procedure to minimise ventricular
dysfunction resulting from ‘minor’ residual arch gradients and
PA banding whilst those without AAO can be well managed by a
DKS as an infant rather than neonate.

3075

Cardiac Surgery for children from developing countries:
program evaluation and outcomes

Michael Weidenbach, Heart Center Leipzig, Germany
Rodney Franklin, Royal Brompton & Harefield NHS Trust,
United Kingdom

Etsegenet Gedlu, Addis Ababa University, Ethiopia
Cornelia Woerner, Heart Center Leipzig, Germany

Jan Janousek, Heart Center Leipzig, Germany

Martin Kostelka, Heart Center Leipzig, Germany

Martin Kostelka, Heart Center Leipzig, Germany

Objectives: To evaluate the short term results of a single center
program (Leipzig, Germany) for treating children since 2001
with cardiac diseases from developing countries. Treatment was
offered without cost, was mediated through UK based charity
Chain of Hope as part of a multifaceted approach to developing
self sustaining local practice and included pediatric cardiology
training (EG).

Methods: Retrospective chart review. Follow-up data gathered
from referring institutions by email.

Results: 53 children referred for surgery (mean age 7.8 years).
Predominant diagnoses were Tetralogy of Fallot (28%), VSD/
AVSD (26%), ASD (13%) and complex lesions (9%), 17% had
diagnostic modifications. 2 children, with complex lesions
incorrectly diagnosed, were inoperable (fixed pulmonary hyper-
tension, complex pulmonary atresia). 47 children underwent
surgery, 4 transcatheter interventions and no early deaths. Follow-
up data was available for 32 patients (62%; mean follow-up 2.2
years): functional status NYHA [ in 29, II in 2 and 1 late sudden
death 5 years after surgery (subaortic stenosis with LV dysfunction).
The program did not adversely effect running the ‘routine’
pediatric cardiac program, financially or logistically.

Conclusions: Cardiac surgery can be offered to children from
developing countries with excellent short term results. Patient
selection is of utmost importance: lesions should be ‘curable’
without the foreseeable need for further interventions, but severe
enough to have a major impact on morbidity and mortality if
untreated. Close co-operation between local referring centers
and international organizations is vital to ensure correct pre-
referral diagnosis, safe transportation and long term outcomes of
these often severely disabled children.

3076

Difficulties and possible solutions in establishing pediatric
cardiac care in a developing country

Masood Sadiq, The Children’s Hospital & Institute of Child Health,
Lahore, Pakistan, Pakistan

Asim Khan, The Children’s Hospital & Institute of Child Health,
Lahore, Pakistan, Pakistan

Background:  Establishment of pediatric cardiac services in
developing countries is a major challenge. Once established, it
is even bigger a challenge to cater for the needs of very large
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populations. In Pakistan with population of 16 millions, about
4000 babies require urgent open heart surgery each year.
Objectives: To analyze difficulties and propose solutions, in
establishing a pediatric cardiac program.

Methods: The Children’s Hospital Lahore is the only public sector
children’s hospital in the country where we established a
congenital cardiac program and neonatal interventions and
open-heart surgeries are being performed. It is a multidisciplin-
ary hospital, with all the support facilities. In a developing
country, there are numerous challenges like paucity of centers
and personnel, limited resources, overcrowding, illiteracy, and
infection control.

Results: Pediatric cardiac program at CH started in 1999. The
problems faced include recruitment of trained staff and
equipment and lack of resources for ongoing financial needs.
So far we have performed surgery on >1500 children, with an
overall mortality of 7% in the year 2008. The cost for an open
heart surgery is about US $1200 and for a closed heart surgery is
US $250. This is still too much for a poor patient. The current
waiting list for routine open heart surgery is over 3 years.
Conclusions: Despite improved infrastructure and skills, the logistics,
affordability, staffing, late presentation, nutritional status, infection,
and unfavorable economics continue to negatively influence the
overall results. With continued determination and philanthropic
support, establishment of pediatric cardiac program is still possible.
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Outcomes for the Fetus with Hypoplastic Left Heart
Syndrome (HLHS): A Stratification Scheme for Prenatal
Counseling

Jack Rychik, Fetal Heart Program, The Children’s Hospital of
Philadelphia, United States

Zhiyun Tian, Fetal Heart Program, The Children’s Hospital of
Philadelphia, United States

Anita Szwast, Fetal Heart Program, The Children’s Hospital of
Philadelphia, United States

Peter Gruber, Fetal Heart Program, The Children’s Hospital of
Philadelphia, United States

J William Gaynor, Fetal Heart Program, The Children’s Hospital of
Philadelphia, United States

Thomas Spray, Fetal Heart Program, The Children’s Hospital of
Philadelphia, United States

Objective: HLHS remains one of the most challenging forms of
congenital heart disease to treat. Advances in fetal imaging have
increased the frequency of prenatal identification of HLHS.
Accurate prenatal counseling depends upon knowledge of the most
current outcome statistics. We report on early outcomes for the fetus
with HLHS, based on a large, single-institutional experience.
Methods: Fetuses with HLHS presenting between 7/04-7/08
were reviewed. Survival is defined as alive at discharge following
Norwood operation. Risk factors analyzed were: presence of
extracardiac or genetic/chromosomal anomaly (type I), cardiac
factors such as intact atrial septum, severe valve regurgitation
or ventricular dysfunction (type II) or prematurity<<34 wks
(type III). Subjects are stratified based on “high-risk” = presence
of any risk factors, or “standard-risk” = absence of risk factors.
Results: 210 fetuses were evaluated; 142 (68%) standard-risk and 68
(32%) high-risk. Risk factors were distributed as follows: 39 (19%)
type 1, 28 (13%) type I1, 7 (3%) type I11; 6 fetuses had >1 risk factor.
Outcome from point of fetal diagnosis is shown in table. For all
fetuses treated, survival was 84%; standard-risk had significantly
better survival outcome than high-risk fetuses (93% vs 57%,
p < 0.0001). Anatomical subtype of HLHS did not relate to survival.
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Conclusions: Early survival for the fetus with HLHS, with no
additional anomalies and born at full term, is excellent in the
current era. Our study provides for a means of stratifying
outcome for the fetus with HLHS and has important implications
for prenatal counseling.

Total Term- No Fetal Trans- Norwood Survivors
inated Interven- Demise plant Candidate
tion

High-Risk 68 9 11 1 3 44 25 (57%)
Standard- 142 15 4 0 0 123 115

Risk 93%)
3081

Fetal aortic valvuloplasty may reverse hydrops and enable
postnatal biventricular circulation in selected fetuses with
critical aortic stenosis

Gerald Tulzer, Children’s Heart Centre Linz, Austria

Whlfgang Arzt, Maternity and Children’s Hospital Linz, Institute of
Prenatal Medicine, Austria

Second trimester fetuses with critical aortic stenosis (AS), dilated
left ventricles (LV) with endocardial fibroelastosis and reverse
aortic arch flow will have a postnatal univentricular circulation.

Since December 2001 we have attempted 15 fetal aortic
valvuloplasties in 14 fetuses (23 + 4 to 32 + 5 weeks) with these
criteria. In 3 fetuses impaired right ventricular filling had resulted
in advanced end-stage heart failure with hydrops. Percutaneous
ultrasound guided valvuloplasty was technical successful in 9/15
procedures (60%) or 9/14 patients (64%). Overall mortality was
3/15 (20%), in the last 13 procedures 7,7%. Of the 5 patients
with no technical success 2 died in-utero and 3 ended up as
hypoplastic left heart syndrome. Of the 9 fetuses with technical
success 7 (78%) patients now have a biventricular circulation after
birth, 1 had a sudden IUD, 1 received a hybrid stage I. All of the
7 biventricular patients had to undergo another aortic valve
dilation in the first week of life. In 4 of them this was the only
procedure so far with a follow-up of 1,2, 24 and 29 months
respectively. One child needed a coarctation repair, 3 underwent
a Ross-Konno operation between 1 and 3 months of age, 1 of
them had the mitral valve replaced at the age of 6 months. All 3
fetuses with hydrops had a successful procedure and hydrops
resolved within 3-5 weeks.

In selected fetuses with critical AS in-utero valvuloplasty has the
potential to reverse end-stage heart failure and to save the LV for
a postnatal biventricular circulation.

3082

Mid-term Result of Surgical Repair in Patients with
Double Outlet Right Ventricle

Eun Young Choi, Sejong General Hospital, Korea, Democratic People’s Rep
Hong Gook Lim, Sejong General Hospital, Korea, Democratic People’s Rep
So Ick Jang, Sejong General Hospital, Korea, Democratic People’s Rep
Soo Jin Kim, Sejong general Hospital, Korea

Jin Young Song, Sejong General Hospital, Korea, Democratic People’s Rep
Woo Sub Shim, Sejong General Hospital, Korea, Democratic People’s Rep
Chang Ha Lee, Sejong General Hospital, Korea, Democratic People’s Rep
Cheul Lee, Sejong General Hospital, Korea, Democratic People’s Rep

Objective: The aim of this study was to review characteristics and
surgical result of double outlet right ventricle (DORV) and to
assess risk factors for reoperation.
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Methods: Between January 1995 and August 2008, 262 patients
underwent repair of DORV. We reviewed their medical record
retrospectively.

Results: 145 patients (55.3%) were male and mean follow up period
was 78.1 months (1 day ~ 248.6 months). Patients were divided
into four groups by their hemodynamic characteristics. Tetralogy of
Fallot group was 96, ventricular septal defect (VSD) group was 49,
transposion of great arteries group was 19 and complex group
included 98 patients. Biventricular repair performed in 148
patients. Five-year survival rate was 95.6%. There were 7 early
and 3 late mortalities. Repaired mean age was 4.6 years in single
ventricular repair group (SV group) and 3.4 years in biventricular
repair group (BV group). 51 reoperations were done in 36 patients.
In BV group, main causes of reoperation were conduit failure,
severe pulmonary regurgitation, subaortic stenosis and residual
VSD leakage. In SV group, they were pulmonary arteriovenous
fistula, conduit failure and complete atrioventricular block. Free-
dom from reoperation at 5 and 10 years were 95.6%, 84.3% in SV
group and 82.5%, 70.6% in BV group.

Conclusions: In spite of various features of DORY, their survival
rate is very good but frequent reoperation is needed due to
deformed ventricular out tracts. We conclude that single
ventricular repair is the next best thing and more study about
long term complications of single ventricular repair is needed.
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Ross-Konno Procedure in Children — Mid-term Results
Viktor Hraska, German Pediatric Heart Centre, Asklepios Clinic Sankt
Augustin, Germany, Germany

Christian Lillie, Eppendorf University Hamburg, Germany, Germany
Andrea Kantorova, Pediatric Cardiac Center, Bratislava, Slovakia,
Slovak Republic

Joachim Photiadis, German Pediatric Heart Centre, Asklepios Clinic
Sankt Augustin, Germany, Germany

Christo Fink, German Pediatric Heart Centre, Asklepios Clinic Sankt
Augustin, Germany, Germany

Boulos Asfour, German Pediatric Heart Centre, Asklepios Clinic Sankt
Augustin, Germany, Germany

Francois Lacour-Gayet, Denver Children’s Hospital, USA,

United States

Christo Haun, German Pediatric Heart Centre, Asklepios Clinic Sankt
Augustin, Germany, Germany

Objective: The aim of this study was to analyze mid-term results
of Ross-Konno procedure in children.

Methods: Between 1997 and 2008, 27 patients (pts) with complex
left ventricular outflow tract (LVOT) obstruction underwent
Ross-Konno procedure. There were 11 (41%) infants (group A)
and 16 older pts (Group B). Median age at operation was 3.3
years (from 6 days to 16 years).

Results: At seven years of follow up survival was 96% (one late
death) with no differences between groups A & B. Freedom from
AR >mild was 80% with no differences between groups A & B.
No gradient on LVOT was noticed. Freedom from MR >mild
was 100% for group B and 67% for group A (P = 0.007). MR
was associated with development of endocardial fibroelastosis (EFE)
after failed intervention during newborn period. Freedom from
redo was 80% for group B and 25% for group A (P = 0.009). There
has been a significant (P = 0.07) reduction and normalization of LV
mass index within the first year of follow up. 46% of pts are without
medication. All pts are in sinus rhythm and one pt is on
anticoagulation therapy because of mitral valve replacement.
Conclusions: With the technical aspects of this procedure well
accomplished, mortality is low and functional outcome is
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encouraging. High incidence of MR in infants associated with
development of EFE is worrisome. Earlier indication of Ross-
Konno operation in infants might prevent development of EFE,
thus preserving mitral valve function.
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Transposition of the Great Arteries with Ventricular
Septal Defect and Pulmonary Stenosis: Is the Rastelli
Operation Still a Good Option?

John W Brown, Indiana University School of Medicine, Indianapolis,
Indiana, United States

Mark Ruzmetov, Indiana University School of Medicine, Indianapolis,
Indiana, United States

Daniel Huynh, St.Louis University School of Medicine, St. Louis, MO,
United States

Mark D Rodefeld, Indiana University School of Medicine, Indianapolis,
Indiana, United States

Mark W Tisrrentine, Indiana University School of Medicine,
Indianapolis, Indiana, United States

Andrew C Fiore, St.Louis University School of Medicine, St.Louis,
MO, United States

Objectives: The optimal surgical treatment of patients with
transposition of the great arteries (TGA), ventricular septal
defect (VSD) and pulmonary stenosis is controversial. Although
the Rastelli operation (RO) has been standard surgical manage-
ment of this lesion, aortic root translocation with right
ventricular outflow tract (RVOT) reconstruction is a recent
surgical alternative. This report reviews our 20-years experience
with the RO.

Methods: Between 1988 and 2008, 40 patients (median age, 4years)
underwent RO at our institutions. Follow-up was available for all
patients (mean follow-up, 8.6 +5.6 years). The RVOT was
reconstructed with homograft (n = 25), bovine jugular vein(n = 8),
nonvalved Gore-Tex tube(n =5), or a porcine valved con-
duit(n = 2). Three patients required a pacemaker.

Results: There was one early and two late deaths and one heart
transplantation 12 years postoperative RO. Kaplan-Meier survival
was 93% at 5,10, and 20 years. Univariate risk factors for death or
transplantation included surgery before 1998 (P =0.03) and
concomitant non-cardiac anomalies (P = 0.001). Sixteen patients
(40%) had reoperation for RVOT conduit stenosis (mean;
7.8+ 3.8 years) without mortality. Freedom from conduit
replacement was 86%, 74%, 63%, and 59% at 5, 10, 15, and 20
years,respectively. Multivariate analysis revealed that the risks
factors of conduit replacement were younger age at operation
(p=0.001) and surgery before 1998 (P <0.001). One pa-
tient(2.5%) required reoperation for left ventricular outflow tract
obstruction (LVOTO).

Conclusion: The RO is a low-risk operation with regard to early
and late mortality and reoperation for LVOTO. Conduit change
operations will be required in all patients, but currently can be
performed with low morbidity and mortality. These mid-term
outcomes after the RO should serve as a basis for comparison
with surgical alternatives more recently introduced for TGA,
VSD with RVOTO.
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Surgical treatment of the transposition of the great
arteries with pulmonary stenosis: Mid-term results
Katrin Weyand, Germany

Christoph Haun, German Pediatric Heart Centre, Sankt Augustin,
Germany
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Hedwig-Christine Blaschczok, German Pediatric Heart Centre,
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Martin Schneider, German Pediatric Heart Centre, Sankt Augustin,
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Nicole ‘Toussaint-Goetz, German Pediatric Heart Centre,

Sankt Augustin, Germany

Boulos Asfour, German Pediatric Heart Centre, Sankt Augustin,
Germany

Nicodeme Sinzobahamvya, German Pediatric Heart Centre,
Sankt Augustin, Germany

Viktor Hraska, German Pediatric Heart Centre, Sankt Augustin,
Germany

Objective: The purpose of this study was to evaluate midterm
outcome of different surgical approaches for the treatment of the
transposition of the great arteries with pulmonary stenosis
(TGA + PS).

Methods: Between 1991 and 2008, 41 patients (pts) with well
developed ventricles and TGA + PS were operated on. 23 pts
had Rastelli operation, 8 pts underwent ASO with LVOTO
surgery, 4 pts had REV procedure and Nikaidoh procedure was
performed in 2 pts. In 4 pts a total cavopulmonary anastomosis
(TCPC) was performed because of unfavorable intracardiac
anatomy. The median age at final operation was 1.7 years
(0.03-19.3).

Results: Overall survival rate was 97% (one early death after
Rastelli op.) with the median length of FU 8.2 years. There were
no difterences in survival among the surgical groups. Event free
interval was 100%, 83% and 41% at 1, 5 and 10 years of FU
respectively, being significantly worse for Rastelli group
(P <0.047). On the last ECHO, all pts but one showed a good
function of systemic ventricle, LVOTO >30 mm Hg was noticed
in 2 pts (5%) and RVOTO > 30 mm Hg was detected in 11 pts
(27%). All pts are in sinus rhythm and 80% of them are without
medication.

Conclusions: All surgical approaches are safe with excellent midterm
functional outcome. The Rastelli operation suffers by a high re-
intervention rate; therefore alternative surgical methods are prefer-
able. Nikaidoh operation has a potential to minimize utilization of
TCPC used in the past for unfavorable intracardiac anatomy.
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Does the Mitral Annulus Grow in Children Following
Early Mechanical Valve Replacement?

Lucian A Durham, The Mayo Clinic, Rochester, Minnesota, USA,
United States

Harold M Burkhart, The Mayo Clinic, Rochester, Minnesota, USA,
United States

Joseph A Dearani, The Mayo Clinic, United States

Francisco J Puga, The Mayo Clinic, Rochester, Minnesota, USA,
United States

Patrick W O’Leary, The Mayo Clinic, Rochester, Minnesota, USA,
United States

Hartzell V' Schaff, The Mayo Clinic, Rochester, Minnesota, USA,
United States

Introduction: Irreparable mitral pathology may lead to early mitral
valve replacement (MVR) in children. Often, a small mechanical
prosthesis (<23 mm) is required raising concerns for annular
growth in patients who may require mitral valve re-replacement
(MVRR). The aim of this study was to evaluate interval annular
growth in this cohort.

Methods: Between 1972 and 2006, 164 children underwent
MVR; 102 of these children (median age: 4 yrs., range:
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7 days—11 yrs.) required a small mechanical prosthesis (<23 mm).
The most common diagnoses were congenital mitral stenosis/
regurgitation (48%), AVSD (46%), and other (6%). This cohort
was analyzed for age, body surface area (BSA), prosthesis size,
annular size and Z-score at time of MVR and MVRR.

Results: At the time of MVR, 78 patients had a BSA of
0.77 + 0.06m2, annular size 24 + 0.62 mm (Z-score 2.91 + 0.23)
and ultimately did not require MVRR. The cohort requiring
MVRR (n=24) had BSA 0.62+ 0.05m2 (p =NS vs. MVR
only), annular size 20+ 0.49mm (Z-score 1.85+0.22)
(p=0.008 vs. MVR only) at time of initial implant. In the
interval between MVR and MVRR (7.8 + 1.1 yrs), BSA
increased to 1.12+0.07m2 and annulus size increased to
24 + 0.47 mm (Z-score 1.80 + 0.28).

Conclusions: The data support somatic growth of the mitral
annulus following MVR' with small mechanical prosthesis as
evidenced by normal interval increase in BSA with unchanged
Z-score. Additionally, there was a statistically significant
difference in Z-scores between the cohorts requiring MVRR
and those not needing re-replacement suggesting that placement
of a slightly larger prosthesis may decrease the need for MVRR.
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Relationship between Administration of Intravenous
Immune-Globulin and Cardiac/Coronary Artery

Leision in patients with Kawasaki Disease

Guo-Ying Huang, Children’s Hospital of Fudan University,
Shanghai, China

Li-Jian Xie, Children’s Hospital of Jiaotong University, Shanghai, China
Chen-Yan Yu, Children’s Hospital of Fudan University, Shanghai, China
Min Huang, Children’s Hospital of Jiaotong University, Shanghai, China
Shu-bao Chen, Shanghai Children’s Medical Center, Shanghai, China
Mei-rong Huang, Shanghai Children’s Medical Center, Shanghai, China
Rong-fa Wang, Xinhua Hospital of Jiaotong University, Shanghai, China
Xiao-Jing Ma, Children’s Hospital of Fudan University, Shanghai, China

Objective: To evaluate the effectiveness of intravenous immuno-
globulin (IVIG) in treating and preventing cardiac consequences
(coronary artery lesion, CAL) of patients with Kawasaki disease
(KD). Method A questionnaire form and guideline for KD were
sent to 50 hospitals in Shanghai, which provided with pediatric
medical care. 1682 KD patients were recoeded from January 1998
through December 2007, which included 1064 males and 618
females. The median age of KD patients was 2.57 % 2.33 years old
(0.1 ~ 18.8 years). Six therapy schemes of IVIG were administered
including 1 g/kgXonce, 2 g/kgXonce, 0.4 ~ 0.5 g/kgXfive times,
1 g/kgXtwice, 2 g/kgXtwice and other. Results Among all, the
lower incidence of CAL complications (16.8%) was shown in
patients with IVIG administration during 5~ 10 day of illness.
Lower incidence of CAL complications (16.9%) was shown in
patients with IVIG administration of 1g/kgXtwice. Conclusion
The best therapy of IVIG in KD patients is 1 g/kgXtwice and it
should be used in 5 ~ 10 day of KD illness.
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Endothelial progenitor cells and arterial function in the
late convalescence period of Kawasaki disease

Xiao-gin Liu, Pediatric Heart Center, Children’s Hospital of Fudan
University, China

Aim: To investigate endothelial progenitor cells level and ultrasound
measurements of arterial function: flow-mediated dilation and carotid
artery stiffness index in the convalescence of Kawasaki disease.
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Methods: 63 children were studied, divided into coronary artery
lesion group (Groupl, n = 21), non-coronary artery lesion group
(Group2, n = 20), and control group (Group3, n = 22). Endothelial
progenitor cells count and arterial function were measured by flow
cytometry analysis and by ultrasound respectively.

Results:  Flow-mediated dilation in three groups were
45% *1.5%, 9.5% *2.8% and 12.1% *=2.3% (Group 1 vs
Group 2, Group 1 vs Group 3, Group 2 vs Group 3, all
p<0.01), Carotid artery stiffness index were 4.10 % 0.44,
3.81 £0.50 and 3.59 £0.46 (Group 1 vs Group 2, p <0.05;
Group 1 vs Group 3, p <0.01; Group 2 vs Group 3, p = 0.142)
and the number of endothelial progenitor cells were 2.0 = 0.6/ul,
42x0.8/ul, 45*0.7/ul (Groupl vs Group2, p<0.01;
Groupl vs Group3, p <0.01; Group2 vs Group3, p = 0.292).
Multiple linear regressions identified flow-mediated dilation and
carotid artery stiffness index as significant determinants of
endothelial progenitor cells level. Endothelial progenitor cells
level had significant correlations with flow-mediated dilation and
carotid artery stiffness index by Pearson correlation analysis.
Conclusion: Our findings suggest that systemic arterial dysfunction
persist in the convalescence of Kawasaki disease. The level of
endothelial progenitor cells could serve as a surrogate biologic
measurement of vascular function.
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In Vivo Plaque Composition and Morphology in
Coronary Artery Lesions in The Adolescents and

Young Adults Long After Kawasaki Disease: A Virtual
Histology-Intravascular Ultrasound Study

Yoshihide Mitani, Mie University Graduate School of Medicine, Japan
Hiroyuki Ohashi, Mie University Graduate School of Medicine, Japan
Hirofumi Sawada, Mie University Graduate School of Medicine, Japan
Yukiko Ikeyama, Mie University Graduate School of Medicine, Japan
Hidetoshi Hayakawa, Mie University Graduate School of Medicine, Japan
Yoshihiro Komada, Mie University Graduate School of Medicine, Japan

Background: Coronary artery lesions (CALs) late after Kawasaki
disease (KD) were characterized by endothelial dysfunction and
low-grade inflammation, surrogate markers for atherosclerosis.
We tested the hypothesis that CALs in patients long after KD are
accompanied by atheroma-like features, as assessed by virtual
histology-intravascular ultrasound (VH-IVUS), a new method to
assess coronary plaque composition and morphology in vivo.

Methods and Results: VH-IVUS was performed in 13 Japanese KD
patients (age: 19y3m (mean) * 4y6m (SD); an interval after KD:
17y4m = 5y0m). We investigated 6 sites with localized stenosis,
15 sites with an aneurysm, 29 sites with a regressed aneurysm,
and 50 sites with a normal coronary segment. Plaque components
were categorized into four parts: fibrous, fibrofatty, necrotic core
(NC), and dense calcium (DC) areas. Qualitatively, the normal
segment had no or trivial IVUS-visible plaque area, while the CAL
exhibited a heterogenous plaque area with 4 components in
different amounts and proportions. Quantitatively, a combined
group of CALs had a higher absolute value of fibrous, DC, and NC
areas than the normal segment (p <.05, respectively). In further
analyzing 3 subtypes of CALs, localized stenosis, an advanced lesion,
exhibited higher absolute and relative values of DC and NC areas,
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and a lower relative value of the fibrous area than regressed and
persistent aneurysms (p <.05, respectively).

Conclusions: The present limited but initial VH-IVUS findings
give a new insight into the potential role of atherogenesis in the
evolution of CALs in the adolescents and young adults long after
KD, and therefore warrant further investigation.
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Objective Measurement of Mitral Valve Thickness in
Children with and without Rheumatic Heart Disease
Rachel H Webb, Starship Children’s Hospital, New Zealand
Fiona Lean, Starship Children’s Hospital, New Zealand

Rachel Gatland, Starship Children’s Hospital, New Zealand
Sandy Long, Starship Children’s Hospital, New Zealand

Irene Zeng, Green Lane Cardiac Services, New Zealand
Nigel ] Wilson, Starship Children’s Hospital, New Zealand

Olbjective: Mitral valve (MV) leaflet thickening is a well-recognised
feature of rheumatic heart disease (RHD). Few publications
describe methods for measuring MV thickness except in established
mitral stenosis. We aimed to establish methodology for, and define
ranges of, MV thickness in children with and without RHD. This
has implications for RHD screening.

Methods: Prospective screening study conducted in a high risk
population for RHD. Standard 2-dimensional and colour-
Doppler echocardiography on students aged 10-13 years using
portable Vivid E machines (GE Healthcare) was performed.
Anterior mitral valve leaflet (AMVL) thickness was measured in
mid-diastole at the tip and the mid-point (parasternal) and the
mid-point in systole (apical). Posterior mitral valve leaflet
(PMVL) mid-point thickness was measured in mid-diastole
(parasternal). Measurements from 280 students with normal
screening echocardiograms were compared to 55 students with
RHD according to modified WHO criteria. 28 with RHD had
definite morphological changes of the mitral valve and 26 had
mitral regurgitation without definite morphological changes.

Variable Normal (N = 280) RHD (N = 54) P Value
(mm)
Median Inter-quartile Median Inter-quartile
range range
AMVL mid 2.02 1.74-2.35 2.88 2.62-3.20 <0.0001
AMVL tip 2.02 1.70-2.40 2.79 2.44-3.29 <0.0001
PMVL mid 2.20 1.89-2.56 2.72 2.42-3.00 <0.0001

Maximal thickness AMVL mid-point

millimeties o
2
4 -
i
—&
3~ !
i
'
i
.
- | |
I ‘ |
i
i
i
i
'
1 A i
T T
Abnormal Mormal
H=54 N =280

https://doi.org/10.1017/51047951109991946 Published online by Cambridge University Press

5th World Congress of PCCS 25

Results: There were statistically significant differences between
the RHD group and normal children for AMVL and PMVL
thickness (see graph). Measurements were reproducible with
intra-class correlation co-efficients ranging between 0.76—0.90.
Conclusions:

1. We have developed an objective standardised method for
measuring MV leaflet thickness.

2. Children with RHD had significantly thicker mitral valve
leaflets than normal students.

3. Inter-observer comparison of the Vivid E measurements with
other echocardiographic technology is needed.

3092

CRP-286 Gene Polymorphisms and Susceptibility to
coronary arterial sequelae in Kawasaki Disease

Xiao-qin Liu, Center of cardiovascular disease, Children’s Hospital of
Fudan University, China

Objective: To investigate the correlation among single nucleotide
polymorphisms (SNPs) of CRP gene -286 and susceptibility of
KD in the late convalescence period of KD. Method: Genotyp-
ing were performed for the detection of SNP at positions -286 in
101 KD patients and 173 healthy children. The serum hs-CRP
levels were measured by enzyme-linked immunosorbent assay
(ELISA). The correlations of SNPs of CRP gene and suscept-
ibility of KD, serum hs-CRP levels in the late convalescence
period of KD were analyzed. Results: (1) frequencies of
genotypes of A and/or T at position -286 of CRP gene were
45.1% in CAL group and 28.9% in control group (x2 = 5.491,
P=0.019, OR =2.003, 95%CI, 1.116 ~3.594). The allele
frequencies of the less common A+T variant were 26.5% in CAL
group and 14.7% in control group (x2=4.185, P=10.041,
OR = 2.068, 95%CI, 1.023 ~ 4.180). (2) The serum of hs-CRP
levels in CAL group, non-CAL group and control group were
3.42*+1.66mg/l, 2.63 = 1.27mg/l and 2.61 = 1.27mg/], re-
spectively (P <<0.05, P <0.01). (3)The serum of hs-CRP levels
with CC, CA, CT, AT/AA/TT genotype at position -286 of
CRP gene were 2.31*1.03mg/l, 3.55=* 1.59mg/],
3.28 £1.56 mg/1 and 3.85 * 1.69 mg/1, respectively (P <0.01).
Conclusions: SNP at position -286 of CRP gene is associated
with the susceptibility of KD. A and/or T alleles at position -286
of CRP gene might be regarded as genetic markers of risk factors
for vascular lesions in late convalescence period of KD.

3093

Endothelial microparticles for assessment of vascular
injury in Kawasaki disease

Suthep Wanitkun, Department of Pediatrics, Ramathibodi Hospital,
Bangkok, Thailand, Thailand

Nongnuch Sirachainan, Department of Pediatrics, Ramathibodi
Hospital, Bangkok, Thailand, Thailand

Kawasaki disease (KD) is an arteritis syndrome affecting young children.
Numerous reports demonstrated pathological and immunological me-
chanisms of vascular injury in KD. Endothelial microparticles (EMDPs)
are intact vesicles resulting from exocytic budding of activated or apoptotic
endothelial cells in response to vascular injury. EMPs may play a role in
diagnosis or monitoring vasculitis in KD.

Objective: We attempted to characterize the level of EMPs in
acute KD patients with different clinical severity.

Methods: Blood samples from patients with Kawasaki disease were
collected in acute phase just before the initiation of intravenous
immunoglobulin (IVIG) therapy. Fresh heparinized venous blood
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were collected at room temperature and processed within 6 hours.
The samples were incubated and immunolabelled with annexin V,
CD105, and CD62E before flow cytometric immunophenotyping.
Demographic data and other standard laboratory studies were also
collected.

Results: There were 12 cases of acute KD with age ranging from
3-72 months. Comparing to age-match healthy infant, the EMPs
level was high in KD patients in the range of 18-390/mcL,
especially higher in 3 IVIG-resistant cases. One patient with EMPs
99/mcL developed coronary artery ectasia. EMPs correlated well
with clinical status and Kobayashi clinical severity scoring. However,
ESR and CRP correlated poorly with EMPs.

Conclusion: Analysis of EMPs is a promising tool for assessing
vascular injury in KD. The changes in the level of EMPs are more
promptly reflecting the clinical status as compared to the
conventional inflammatory markers.
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Morphology of ventricular scoop in atrioventricular septal
defect: relevance to “simplified” single-patch method
Iki Adachi, Cardiac Morphology Unit, National Heart & Lung
Institute, Imperial College London, United Kingdom

Siew Yen Ho, Cardiac Morphology Unit, National Heart & Lung
Institute, Imperial College London, United Kingdom

Karen P McCarthy, Cardiac Morphology Unit, National Heart &
Lung Institute, Imperial College London, United Kingdom
Hideki Uemura, Department of Cardio-Thoracic Surgery, Royal
Brompton Hospital, United Kingdom

Background: The “simplified” single-patch repair for atrioven-
tricular septal defect seems an attractive alternative to conven-
tional methods despite controversies on its suitability in hearts
with a large ventricular scoop. Since previous anatomical studies
were conducted before the advent of this technique, we revisit
this malformation with the aim to identify morphological
markers that may aid patient selection.

Methods: We examined 43 heart specimens: 31 with complete
form and 12 with partial form of the malformation.

Scoop Scoop Lvor LvoT
depth Intersection diameter diameter
100%
—hE— —
R By
80% 8 - 8
§ . o
8 . & 1
. o . e © rgirgs?
o 60% Q i LS ° l @ o peamix
2 g8 & & o e % 3 o
3 f s:% . 1i 3
40% $ S ar X
' - §). B
20% cr c P c+ ¢ P g s g ¥ g
cape
o% E . p<.05; NS, no significance c+ C- P a_sa%m

O C# Complete form with extension
® C.:  Complele form without extension
< P: Partial form

Results: In 16 hearts with complete form, the scoop extended
antero-superiorly, beyond the atrioventricular junction, resulting
in a skewed shape of the scoop. By contrast, none of the other
hearts had such extension and the scoop was nearly symmetrical.
Hearts with the extension had significantly narrower diameters of
the left ventricular outflow tract [median (inter-quartile range);
22% (17% to 33%)] than complete form without the extension
[38% (29% to 50%), p =.01] and partial form [43% (25% to 50%),
p =.01]. However, when the diameters were stratified with scoop
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depth, no obvious difference was found between complete form
with a deep scoop (defined as the depth of =60%) and those with a
shallower scoop [36% (24% to 49%) vs 28% (21% to 36%),
respectively, p =.146], indicating that antero-superior extension had
more impact on the tract size than scoop depth.

Conclusions: The antero-superiorly extended and skewed scoop
could lead to asymmetrical configuration of the valvar leaflets and
outflow tract obstruction if the “simplified” technique is applied.
Therefore, the antero-superior extension should require recogni-
tion when determining its suitability.

3095

A study of Aortic Size in Cases with Bicuspid Aortic
Valves Compared to Unicuspid or Tricuspid Ones

Louise Calder, Starship Children’s Hospital, Pediatric and Congenital
Cardiology Department, New Zealand

Objective: Dilatation of the ascending aorta in adults with bicuspid
aortic valves (BAV) is well recognized. Possible dilatation of the aorta
in hearts with congenital heart defects and BAV compared to those
with unicuspid (UAV) or tricuspid (TAV) ones was investigated.
Methods: The aortas were measured at 6 sites in 89 cases with BAV,
35 with UAV and 66 with TAV. The TAV cases were selected to
match the BAV ones with similar ages and diagnoses.

Results: The ages with BAV ranged from stillborn to 69 years,
median 39 days, with TAV ranged from stillborn to 36 years,
median 19 days (NS), and with UAV ranged from stillborn to 6
years, median 8 days. The deficient commissure in BAV cases was
intercoronary in 62%. The only commissure present with UAV was
non coronary-left coronary in 75%. Apart from smaller aortic valve
size in UAV cases, all other measurements did not vary significantly
between the 3 groups. The average ascending aortic diameters were
11.2 (7.5) in BAV compared to 9.3(6.4) in TAV (p = 0.05). The
ascending aorta Z scores were —0.09 (0.61) in BAV cases, 0.13
(0.58) in UAV and —0.15 (0.77) in TAV (p=0.68 and 0.16
comparing BAV or UAV with TAV respectively).

Conclusion: The aortas were not dilated in these cases with BAV.
Further study is required to assess the histology of the aortas in
different age groups.
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Phenotypic features, cardiovascular manifestations and
natural history in a unique cohort of infants with Arterial
Tortuosity Syndrome

Mahesh Kappanayil, Amrita Institute of Medical Sciences and Research
Center, Kochi, India, India

Gayathri Satish, Amrita Institute of Medical Sciences and Research
Center, Kochi, India, India

Sheela Nampoothiri, Amrita Institute of Medical Sciences and Research
Center, Kochi, India, India

Krishna Kumar, Amrita Institute of Medical Sciences and Research
Center, Kochi, India, India

Background: ‘Arterial Tortuousity Syndrome (ATS)” is a rare
autosomal recessive connective tissue disorder characterized by
cutis laxa, elongation and tortuosity of large and medium arteries
and typical phenotypic features. Many of the patients reported are
older children and adults. Mutation of SCL2A10 gene (chromo-
some 20q13) is a proposed etiology.

Objectives: To describe phenotypic features, arterial manifestations
and natural history of 5 infants diagnosed with cutaneous laxity
and arterial tortuosity.
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Methods: Prospective, hospital-based, observational study conducted
at a tertiary care hospital in India. Five consecutive patients with
features of the syndrome were serially followed-up.

Results: All 5 patients presented in infancy and belonged to same
geographical and ethno-religious background. Consanguinity was
present in 2 families. Phenotypic features are depicted in Table, and
figures 1, 2. All presented with respiratory symptoms, between 1-9
(average 3.5) months of age. Echocardiography and multislice CT
revealed marked dilatation and tortuosity of ascending, descending
and abdominal aorta, pulmonary arteries, and neck vessels, with
narrowing at aortic isthmus, and biventricular hypertrophy in all the
patients. Branch pulmonary artery stenosis was present in two. 3/5
patients died in infancy (between 3.5-11 months) — terminal event
being respiratory failure, which was accompanied by hemoptysis in
one patient. Two surviving patients (10 and 14 months old) show
significant progression of vascular dilatation with symptoms of
resultant airway compression. SCL2A10 mutation has been ruled-
out in 3 patients.

Common phenotypic features in patient cohort

. Cutis laxa (in all 5 patients)

. Micrognathia (in 4 of 5 patients)

. Hypertelorism (in 3 of 5 patients)

. Downslanting palpebral fissures (in all 5 patients)

. Generalized hypotonia (in all 5 patients)

. Umbilical/inguinal herna (in 4 of 5 patients)

. Gross-motor delay (in all 5 patients)

. Prominent, visible arterial pulsations in the neck and axillary
areas (in 3 of 5 patients)

0~ N\ AW N =

Conclusions: This cohort appears to be a unique, more lethal
variant of ATS. Genetic studies are underway to identify the
underlying mutation.
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Clinical Screening for Congenital Heart Disease at Birth:
A Prospective Study in a Community Hospital in
Southern India

Balu Vaidyanathan, Amrita Institute of Medical Sciences, Elamakkara
PO, Kochi, Kerala, India, India

S Gayathri, Amrita Institute of Medical Sciences, Elamakkara PO,
Kochi, Kerala, India, India

TM Sinimol, Amrita Institute of Medical Sciences, Elamakkara PO,
Kochi, Kerala, India, India

KR Sundaram, Amrita Institute of Medical Sciences, Elamakkara P.O,
Kochi, Kerala, India, India
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KRR Warrier, Lakshmi Hospital, Diwan’s road, Kochi, Kerala,
India, India

Kumar Krishna R, Amrita Institute of Medical Sciences, Elamakkara
PO, Kochi, Kerala, India, India

Background: A large proportion of neonates born with congenital
heart disease (CHD) are missed at birth in Indian hospitals.
Objective: To examine the feasibility of development of a clinical
strategy for detection of congenital heart disease (CHD) in the
newborn through a combination of clinical signs and pulse
oxymetry that best predicts the presence of CHD.

Methods: All consecutive newborns born in a secondary level
hospital between June 2006 and June 2008 were prospectively
screened for CHD 48 hours after birth. The on-site pediatrician did
the clinical screening. A study nurse recorded pulse oxymetry.
Echocardiography was performed on site in all newborns. A 6-week
clinical follow-up evaluation was done for all.

Results and analysis: Of 4190 babies screened, 325 had CHD
(prevalence: 7.7%). Nine (0.21%) had major CHD, two of whom
(one ALCAPA and one large VSD) were missed during the initial
evaluation; four of these had a normal clinical evaluation and only
one had abnormal oxymetry. Univariate predictors of CHD included
murmur, central cyanosis, precordial pulsation, and respiratory rate
>60/minute. On multivariate analysis, murmur (OR =5.8; 95%
C.I 3.44 —9.76) and respiratory rate >60/min (OR = 2.54; 95%
CI 1.0 —6.47) were associated with presence of CHD. Pulse
oxymetry did not appear to contribute to the detection of CHD.
Conclusions: Clinical evaluation immediately after birth has a very
low sensitivity for CHD detection in the newborns. Presence of
murmur in a newborn warrants referral for echocardiography.
A 6-week clinical evaluation is recommended to ensure that
major CHD does not go undetected.
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Mean platelet volume is a predictor of 22q11.2 deletion in
congenital heart disease

Nitha Naqvi, Royal Brompton and Harefield Hospital NHS Trust,
United Kingdom

Simon Davidson, Royal Brompton and Harefield Hospital NHS Trust,
United Kingdom

Davina Wong, Royal Brompton and Harefield Hospital NHS Trust,
United Kingdom

Paul Cullinan, National Heart and Lung Institute, Imperial College,
United Kingdom

Rodney Franklin, Royal Brompton and Harefield Hospital NHS Trust,
United Kingdom

Piers EF Daubeny, Royal Brompton and Harefield Hospital NHS
Trust, United Kingdom

Objective: To investigate whether mean platelet volume may be a
useful rapid indicator of the presence of 22q11.2 deletion.
Method: Design and setting: Retrospective analysis of mean
platelet volume and 22q11.2 deletion status in a paediatric
population undergoing cardiac surgery at the Royal Brompton
Hospital, between August 1999 and June 2005. Genetic testing
was performed in 166 children (< 16 years).

Main outcome measures: 22q11.2 deletion status and mean platelet
volume. A mean platelet volume of >10fL was considered
abnormal.

Results: Twenty one children were 22q11 positive. The mean platelet
volume was significantly larger 10.9{L for the 22q11.2 positive patient
group compared to 8.6fL in the non-22q11.2 patients (p <0.001).
Platelet counts were significantly lower in the 22q11.2 patient group
(median 155 X 109/L v 225 X 109/L, p = 0.008). The area under
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the curve of the receiver operating characteristics curve of mean
platelet volume was large enough (0.85) to enable the accurate
prediction of 22q11.2 deletion using mean platelet volume.
Conclusion: Mean platelet volume >10 fL is a positive predictor
of the presence of 22q11.2 deletion in children with congenital
heart disease. This finding should aid rapid decision-making for
ordering irradiated blood products to prevent potentially fatal
transtusion-associated graft versus host disease and to alert
clinicians to monitor serum calcium levels closely to prevent
hypocalcaemic seizures.
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The proposed founder mutation Y111C-KCNQ1- a
substantial cause of LQT1 in Sweden

Annika Winbo, Dept of Clinical Sciences, Umed University Hospital,
Sweden

Ulla-Britt Diamant, Dept of Public Health and Clinical Medicine,
Umed University Hospital, Sweden

Steen M Jensen, Dept of Public Health and Clinical Medicine, Umed
University Hospital, Sweden

Annika Rydberg, Dept of Clinical Sciences, Umed University Hospital,
Sweden

Eva-Lena Stattin, Dept of Medical Biosciences, Umed University
Hospital, Sweden

Objective: The long QT syndrome (LQTS) is a known cause of
sudden death in young individuals. In Scandinavia, LQT founder
mutations explain 73% of LQTS in Finland, while in Norway the
mutational spectrum is diverse without founder mutations. This
study investigates the occurrence of the Y111C-KCNQ1
mutation in the Swedish population, where the LQTS muta-
tional spectrum is previously unknown.

Methods and Results: In Sweden we have, so far, identified 122
carriers of a LQT1 mutation (Y111C-KCNQ1) in 27 index
families. Presently, Y111C constitutes almost a third of all identified
LQTS mutations in probands analyzed at the Department of
Clinical Genetics, Umea University Hospital, Sweden.

The founder mutation concept is based on genealogical,
geographical and genetic evidence. A common founder for 9
of the families, a woman who married twice, born in 1694 in
northern Sweden has been identified. Interconnections between
several other index families are being established. Ancestors of 19
probands originate from the same geographic region.

In March 2009, investigations to determine the age of the
mutation is planned, and analysis of microsatellite markers will
provide formal evidence as to whether the Y111C mutation is
the first Swedish LQT founder mutation.

Conclusions: The Y111C mutation, the first Swedish LQT
founder mutation by genealogical and geographical evidence, is a
substantial cause of LQTS in Sweden. Genetic analysis will
conclusively reveal whether the occurrence of the Y111C mutation
in the Swedish population is “hot spot” or a founder effect.
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Stress Echocardiography Using Semi-Supine Cycle
Ergometry in Patients with Pediatric Heart Disease.
Nearly 700 Tests Later!

George GS Sandor, Division of Cardiology, Department of Pediatrics,
British Columbia Children’s Hospital and The University of British
Columbia, Canada

Astrid M De Souza, Division of Cardiology, Department of Pediatrics,
British Columbia Children’s Hospital and The University of British
Columbia, Canada
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Eustace S De Souza, Division of Cardiology, Department of Pediatrics,
British Columbia Children’s Hospital and The University of British
Columbia

Mary T Potts, Division of Cardiology, Department of Pediatrics, British
Columbia Children’s Hospital and The University of British Columbia,
Canada

Brian G Sinclair, Division of Cardiology, Department of Pediatrics,
British Columbia Children’s Hospital and The University of British
Columbia, Canada

James E Potts, Division of Cardiology, Department of Pediatrics, British
Columbia Children’s Hospital and The University of British Columbia,
Canada

Background: Stress testing poses problems in clinical practice in
pediatrics: treadmill testing does not permit measuring most
physiological parameters during staged-exercise; and pharmaco-
logic testing is non-physiological. Performing echocardiography
and Doppler with metabolic measurements during exercise
overcomes these limitations.

Methods: Subjects exercised on a semi-recumbent cycle ergometer
using a 3-minute step protocol of 20—40 watts at 60—70 rpm until
volitional fatigue. Measurements were made at rest, during each
stage of exercise, and post-exercise. The protocol was adapted to
assess function in patients with special forms of congenital heart
disease such as those with univentricular hearts or systemic right
ventricles. Testing was not done routinely in children less than 8
years of age. RESULTS: Since 1997 we have performed 660 stress
tests on 427 pediatric patients and 28 healthy controls. We have
defined a normal response to exercise as an increase in heart rate
>70bpm, systolic blood pressure >50 mmHg, a sustained stroke
volume index >20%, a cardiac index double the resting value, an
increase in shortening fraction >10%, MVCFc > 0.2 circ/s, a fall
in wall stress, an upward and leftward shift in MVCFc/stress, an
increase in contractility of all myocardial segments, and a workload
greater than 900]/kg.

Conclusions: Our stress echocardiography protocol allows us to
assess exercise capacity and oxygen consumption, ventricular
function, myocardial reserve, segmental wall motion, valvar
obstruction, ventricular synchrony, and unmasks systemic and
pulmonary venous obstruction.

3114

A case control study of neurodevelopmental outcome in
infants undergoing cardiac vs non cardiac surgery

Karen Walker, The Children’s Hospital at Westmead, Sydney.,
Australia

David S Winlaw, The Children’s Hospital at Westmead,

Sydney., Australia

Andrew D Cole, The Children’s Hospital at Westmead,

Sydney., Australia

Rober Halliday, The Children’s Hospital at Westmead, Sydney.,
Australia

Andrew Holland, The Children’s Hospital at Westmead, Sydney.,
Australia

Gary Sholler, The Children’s Hospital at Westmead, Sydney., Australia
Megan Sherwood, The Children’s Hospital at Westmead, Australia
Nadia Badawi, The Children’s Hospital at Westmead, Sydney.,
Australia

Introduction: Improvements in neonatal and infant surgery
increasingly relate to quality of outcome rather than mortality.
There is a well founded concern that a significant number of
neonates and infants with congenital heart disease (CHD) display
neurodevelopmental impairment (NDI).
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Causes and promoters of NDI are present at every stage from
gestation to peri-procedural care and operation. Many factors
and the over all burden of critical illness similarly aftect children
undergoing major non cardiac surgery such as repair of
diaphragmatic hernia.

Method: This prospective population based case control study
commenced enrolment in 2006. We recruited infants who had
undergone cardiac or major non-cardiac surgery in the first 90
days and compared both with normal infants.

Circulatory arrest was not employed in the cardiac surgery group.
Developmental outcomes were measured using the Bayley Scales
of Infant and Toddler Development Version III. Clinical data,
including brain imaging, were also documented.

Results: 329 case and control infants were assessed at one year of
age. See table below.

Conclusion: Early results confirm a significant level of NDI in
those undergoing cardiac and non cardiac surgery with a higher
percentage of the cardiac surgery group being affected. The study
highlights the need for i) evaluation of how medical and surgical
approaches can be tailored to minimise the impact of both disease
and treatment in those with CHD and 1ii) routine surveillance
of these groups to provide early intervention where required.

Gross Motor Expressive Receptive Language
Subtest Language subtest  subtest

(% below (% below average) (% below average)
average)
Cardiac surgery group 49 41 25
Non cardiac surgery 34 22 25
group
Control infants 15 10 14
3115

Resting MRI does not predict ventricular dysfunction

on exercise in children with repaired tetralogy of Fallot
Lucy Roche, The Hospital for Sick Children Toronto, Canada

Lars Grosse-Wortmann, The Hospital for Sick Children Toronto,
Canada

Mark K Friedberg, The Hospital for Sick Children Toronto, Canada
Derek Stephens, The Hospital for Sick Children Toronto, Canada
Andrew N Redington, The Hospital for Sick Children Toronto, Canada
Paul F Kantor, The Hospital for Sick Children Toronto, Canada

Objective: To investigate the potential for exercise to reveal occult
left and right ventricular dysfunction in children with tetralogy of
Fallot (TOF).
Methods: We conducted a prospective study of controls (n = 25) and
children with repaired TOF (n=29). All children underwent
echocardiography at rest and during bicycle ergometry, performed
at increasing workloads until exhaustion. Those with TOF were
also studied by MRI and cardiopulmonary stress testing.
Functional M-mode and tissue Doppler data was obtained for
each ventricle and for the right ventricular outflow tract (RVOT)
with images recorded at rest and peak exercise. Myocardial
acceleration during isovolumic contraction (IVA) was measured
at each 10bpm heart rate increase during exercise and force-
frequency curves were constructed. In those with TOE
ventricular volumes and flow data were calculated by offline
analysis of the MRI.
Data were compared between groups using standard statistical
techniques and software.
Results: By MRI, the children with TOF had RV dilatation
(mean RVEDVi = 153 mls/m2 SD = 37.3) with normal ventri-
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cular function (LVEF mean = 59.3% SD = 6.2, RVEF mean =
50.2% SD = 8.5).

Resting echocardiography detected abnormalities of right but
not left ventricular function (table). Exercise revealed abnorm-
alities of LV contractility (table) and a highly abnormal force-
frequency relationship (figure) p < 0.0001.

There was a weak relationship between peak exercise LV IVA and
VO?2 at cardiopulmonary stress testing R = 0.51 p < 0.02.
Conclusions: The RV of patients with TOF has abnormal
contractile properties at rest. Exercise reveals evidence of LV
dysfunction and disruption of LV force-frequency relations,
which may be related to impaired exercise performance. This
occult dysfunction is not demonstrated by MRI.

Controls (mean TOF (mean p value
& SD) & SD)
Age at study (years) 12.3 (3.2) 12.2 (3.1) NS

RV long axis FS at rest (%) 31.3 (6.5) 16.8 (5.4) <0.0001
RVOT FS at rest (%) 33.2 (5.1) 18.9 (8.1) <0.0001
RV free wall peak S at rest (cm/sec) 9.61 (1.3) 6.04 (1.2) <0.0001
LV long axis FS at rest (%) 20.44 (4.5) 18.74 (5.3) NS

LV free wall peak S at rest (cm/sec) 6.85 (1.3) 5.62 (1.3) NS

LV free wall peak S exercise (cm/sec) 9.90 (1.8) 8.06 (2.4) 0.002
LV peak IVA (cm/sec2) 9.52 (2.9) 3.72 (1.7) <0.0001

Ircliviclual Profiles with Patiert and Control subgroups
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Establishing a congenital cardiac surgery program in

a developing country. The impact of International,
Regional and National collaboration

Muneer M Amanullah, The Aga Khan University Hospital - Karachi,
Pakistan

Asif Hasan, Freeman Hospital — Newcastle upon Tyne,

United Kingdom

Rajesh Sharma, Escorts Heart institute and Research Centre — Delhi,
India

Asim M Khan, The Children’s Hospital — Lahore, Pakistan
Mehnaz A Atiq, The Aga Khan University Hospital — Karachi,
Pakistan

Kelly Dilworth, Freeman Hospital — Newcastle upon Tyne, Australia
Mansoor A Khan, The Aga Khan University Hospital — Karachi,
Pakistan

Anwar U Haq, The Aga Khan University Hospital — Karachi, Pakistan

Incidence of CHD is 8/1000 live births. Population of Pakistan -
160 million, birth rate 3%; therefore more than 50,000 children
born each year with CHD. Lack of awareness, infra-structure, and
experienced health care providers leads to delayed presentation
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and inadequate management of CHD. Multi-regional collabora-
tion provides opportunities to enhance local expertise with
satisfactory results.

Objective: To emphasize the importance of collaboration and
share the progress of our program.

Material & Methods: Collaboration established in phases with
several cardiac surgery centers to minimize the learning curve. To
evaluate impact of the new program, data on selected variables
were prospectively collected for consecutive cardiac surgeries
from June 2006—December 2008.

Results: Phase One was training of personal, procurement of
equipment and logistics. Phase Two saw collaboration with
Freeman and Birmingham Children’s Hospitals - UK, Escort
Hospital - India, and Lahore Children’s Hospital - Pakistan .
Distribution of open heart surgeries (248): ToF 30%, VSD 25%,
ASD 15%, Single Ventricle palliation 5%, TGA 3%, TAPVD 5%
others 17%. Distribution of closed heart surgeries (82): BTS 45%,
PDA 25%, CoA 10%, others 20%. Median age at surgery, 4.6 (1
day to 67) years; weight 14 (0.8-80) kg; CICU stay was 1.5 days.
Mortality for open heart surgery was 22/248-8.8%, and for
closed heart surgery 7/82-8.5%.

Conclusion: Our mortality is comparable to reports from
established congenital cardiac surgery centers of the region,
confirming that multi-regional collaboration helped achieve
favorable results in the early phase of the program.

3117

Economic Evaluation of Palivizumab in Children with
Congenital Heart Disease: A Canadian Perspective

Derek G Human, Division of Cardiology, Department of Pediatrics,
British Columbia Children’s Hospital and The University of British
Columbia, Canada

Kevin C Harris, Division of Cardiology, Department of Pediatrics,
British Columbia Children’s Hospital and The University of British
Columbia, Canada

Aslam H Anis, Department of Health Care and Epidemiology,

The University of British Columbia, Canada

Marsha C Crosby, Division of Cardiology, Department of Pediatrics,
British Columbia Children’s Hospital and The University of British
Columbia, Canada

Laurie M Cender, Division of Cardiology, Department of Pediatrics,
British Columbia Children’s Hospital and The University of British
Columbia, Canada

James E Potts, Division of Cardiology, Department of Pediatrics, British
Columbia Children’s Hospital and The University of British Columbia,
Canada

Background: Respiratory syncitial virus (RSV) is a common cause
of bronchiolitis in infants. In children with congenital heart
disease (CHD) it is associated with significant morbidity and
mortality.

Objective: To assess cost-savings, cost-effectiveness and cost-utility of
palivizumab in children <2 years with hemodynamically-significant
CHD in a provincially-administered RSV prophylaxis program.
Methods: Children who received palivizumab from 2003-2007
were compared to a historical cohort of children from
1998-2003 who met the eligibility criteria for palivizumab
before it was available. Direct costs were obtained from hospital
administrative data. Indirect costs were estimated from govern-
ment sources. We assessed the incremental cost of the program,
the cost to prevent one day of hospitalization, the life-years
gained and cost per quality-adjusted life-year. Discounting was
applied to all future costs and benefits.
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Results: The cost of palivizumab prophylaxis/patient/RSV season
was $8,521. Costs in the historical cohort were $838/patient
compared to $9,130/patient in the palivizumab cohort. Hospital
admissions were reduced by 58%, and days in hospital were reduced
by 88% in the palivizumab cohort. After accounting for the costs of
hospitalization, the cost of the RSV prophylaxis program was
$8,292/patient and the cost to prevent one day of hospitalization
was $15,737. The cost per life-year gained was $111,118 and the
cost per quality-adjusted life-year was $126,621.

Conclusion: Palivizumab is clinically-effective in terms of
reducing RSV-related hospitalization. However, the cost of
palivizumab is high. Given the financial constraints in public
health, strict criteria for patient selection and reduced drug costs
will improve the cost-effectiveness of RSV prophylaxis.
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Neoaortic valve function 10-18 years after arterial switch
operation (ASO) for transposition of the great arteries
(TGA). One centre experience

Kirzysztof W Michalak, Department of Cardiology, Polish Mother’s
Memorial Hospital, Research Institute, Lodz, Poland

Jadwiga A Moll, Department of Cardiology, Polish Mother’s Memorial
Hospital, Research Institute, Lodz, Poland

Katarzyna Mludzik, Department of Cardiology, Polish Mother’s
Memorial Hospital, Research Institute, Lodz, Poland

Marek Kopala, Department of Cardiosurgery, Polish Mother’s Memorial
Hospital, Research Institute, Lodz, Poland

Andrzej Sysa, Department of Cardiology, Polish Mother’s Memorial
Hospital, Research Institute, Lodz, Poland

Jacek J Moll, Department of Cardiosurgery, Polish Mother’s Memorial
Hospital, Research Institute, Lodz, Poland

Arterial switch operation (ASO) is currently a procedure of choice
for TGA treatment. During the procedure, the valves are not
switched: the pulmonary valve remains within the systemic
circulation, and the aortic valve within the pulmonary circulation.
The aim of this paper is to evaluate neoaortic valve function, the
degree and development of its regurgitation (NeoAR) in the
long-term follow-up period (10-18 years).

From 519 children treated with ASO for TGA between 1990 and
2008 with overall mortality 7,1%, 161 patients were classified for
the study (average age at operation 9 days, SD =8 days).
Inclusion criteria: 10-year follow-up period, with at least two
echocardiographic evaluations conducted at our institute. The
subjects were divided into group 1 with TGA + IVS (109 pts)
and group 2 with TGA +VSD (52 pts). Statistical analysis was
performed using Statistica 8.0.

NeoAR 0-3 years 4-7 years 8-11 years 12-14 years 15-18 years

after op.  after op. after op. after op. after op.
None - 0 85% 70% 60% 50% 43%
Trivial and  15% 26% 31% 37% 45%
Mild - I
Moderate - II 0% 4% 9% 11% 12%

Within the analyzed group, the frequency of regurgitations
increased from 15% 0-3 years after the operation to 57% after
15-18 years (p <0.01). None(0)/trivial and mild(I)/moderate
regurgitation(Il): 85%/15%/0% [0-3 years after the operation];
70%/26%/4% [4=7 years]; 60%/31%/9% [8-11 years]; 50%/
37%/11% [12-14 years|; 43%/45%/12% [15-18 years| respec-
tively) (Tabl). No severe regurgitations requiring a reoperation
were observed. In 27% of cases (44 pts) NeoAR increased
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moderate (from O to I or I to II) and in 4% (6 pts) considerably
(from O to II).
Conclusions:

1. Neoaortic valve regurgitation arises and develops gradually
with time after ASO, with no significant hemodynamic
consequences.

2. VSD associated with TGA didn’t impact on NeoAR in the
long-term follow-up period.
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Long-term Results of Modified Fontan Operation

for Single Ventricular Patients Associated with
Atrioventricular Valve Regurgitation

Yuji Naito, Department of Cardiovascular Suigery, Heart Institute

of Japan, Tokyo Women’s Medical University, Japan

Yasuharu Imai, Department of Cardiovascular Surgery, Heart Institute
of Japan, Tokyo Women’s Medical University, Japan

Kazuaki Ishihara, Department of Cardiovascular Surgery, Heart
Institute of Japan, Tokyo Women’s Medical University, Japan

Takeshi Hiramatsu, Department of Cardiovascular Surgery, Heart
Institute of Japan, Tokyo Women’s Medical University, Japan

Kouta Agematsu, Department of Cardiovascular Surgery, Heart
Institute of Japan, Tokyo Women’s Medical University, Japan

Masaki Sasoh, Department of Cardiovascular Surgery, Heart Institute
of Japan, Tokyo Women’s Medical University, Japan

Toshio Nakanishi, Department of Pediatric Cardiology, Heart Institute
of Japan, Tokyo Women’s Medical University, Japan

Hiromi Kurosawa, Department of Cardiovascular Surgery, Heart
Institute of Japan, Tokyo Women’s Medical University, Japan

Objective: To examine the long-term outcome of modified
Fontan operation (mFO) concomitant with valve surgery against
atrioventricular valve (AVV) regurgitation.

Patients and Methods: We retrospectively reviewed 555 children
(median 6.2 years) who underwent mFO between 1974 and
2003, and they were subdivided into group P (With AVV plasty,
n = 210) and group N (Without AVV plasty, n = 345).

Cumulative survival rate Freedom from re-intervention
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Results: Significantly higher proportion of patients have hetero-
taxic heart in group P (Group P vs N: 48% vs 15%, p <0.01),
and the common AVV were significantly prevalent in group P
(49% vs 14%, p < 0.01). Preoperative grading of AVV regurgita-
tion was significantly higher in group P (1.7 vs 0.1, p <0.01).
Surgical techniques to correct valve incompetence included
circular annuloplasty, unilateral valve closure, annuloplasty with
Kaye-Reed methods, and edge-to-edge repair methods, which
were combined according to the etiology of lesion. There were
24 and 13 hospital deaths, plus 20 and 35 late deaths in group P
and N, respectively. Actuarial survival were 82.1% and 75.8% in
group P, and 90.0% and 81.2% in group N (p < 0.05) at 10 and
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20 years, respectively. Freedom from re-intervention including all
reoperation and balloon angioplasty for pulmonary stenosis were
86.1% and 74.1% in group P, and 89.5% and 79.8% in group N
(N.S.) at 10 and 20 years, respectively. Long-term survivor showed
acceptable valve competence, and long-term BNP concentrations
were comparable in both groups (mean 84 vs 95 pg/ml).
Conclusion: Single ventricular patients with AVV regurgitation
showed acceptable long-term result with no progression of lesion
However, further improvement of valve surgery is required.

3120

Surgical repair for congenital mitral valve dysplasia: a
single center 36 years experience

Giovanni Stellin, Pediatric and Congenital Cardiac Surgery Unit,
University of Padua, Italy

Massimo A Padalino, Pediatric and Congenital Cardiac Surgery Unit,
University of Padua, Italy

Giovanna Boccuzzo, Department of Statistics, University of Padua, Italy
Vladimiro L Vida, Pediatric and Congenital Cardiac Surgery Unit,
University of Padua, Italy

Roberta Biffanti, Italy

Ornella Milanesi, Department of Paediatrics-University of Padua, Italy

Objective: to evaluate results of surgery of congenital mitral valve
(MV) dysplasia and to determine predictors for late postoperative
outcome.

Methods: preoperative, operative and postoperative data were
obtained from institutional database; follow up data came from
regular clinical evaluation at our institution or elsewhere. Patients
were divided in simple and complex, according to the complex-
ity of associated lesions.

Results: between 1972 and 2008, 93 patients (M/F = 43/50)
underwent MV repair ( median 4.5 years, 0.16-19.8 vyears,).
Predominant MV regurgitation was present in 52%. Associated
cardiac anomalies were present in 72%. Sixtyone patients were in the
complex group. All patients underwent successful MV  repair.
Surgical repair was tailored to patient’s valve anatomy. Early death
was 7.5%,. Postoperative course was uneventful in 86%. At a mean
follow up of 10.3 years (median 8.4 years, completeness 94%), late
mortality is 8% (7 patients). Twelve patients underwent MV
reintervention (11 replacements and 1 repair). Among the 80
survivors, 82,5% were in NYHA class I-1I, 61,2% had some degree
of persistent mitral regurgitation or stenosis, despite stable
hemodynamics. Stenosis is a statistically significant risk factor for
operation under 1 year of age and is related to higher overall
mortality and incidence of late cardiac failure and mitral dysfunction;
parachute MV is related to higher mortality and morbidity.
Conclusions: Conservative mitral surgery approach shows accep-
table early mortality and reoperation rates. Complex malforma-
tions are statistically related to a significant higher risk of
reoperation on MV; parachute mitral valve is associated with a
higher rate of early mortality.

3121

Long-term survival and freedom from reintervention in
patients with congenital aortic stenosis after balloon
valvuloplasty vs operative commissurotomy

Boris A Nasseri, Deutsche Herzzentrum Berlin, Germany

Peter Ewert, Deutsche Herzzentrum Berlin, Germany

Hashim Abdul-Khaliq, Deutsche Herzzentrum Berlin, Germany
Christof Stamm, Deutsche Herzzentrum Berlin, Germany

Viadimir Alexi-Meskishvili, Deutsche Herzzentrum Berlin, Germany
Yu-Guo Weng, Deutsche Herzzentrum Berlin, Germany
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Felix Berger, Deutsche Herzzentrum Berlin, Germany
Roland Hetzer, Deutsche Herzzentrum Berlin, Germany

Background: Congenital aortic stenosis (AS) in children is initially
treated with operative commissurotomy (OC) or balloon
valvuloplasty (BV). We compared freedom from re-intervention
and long-term survival after these treatments.

Methods: We reviewed 168 patients with congenital AS who
received OC or BV in 1984-2006. Number of reinterventions,
time to reintervention, and survival were compared (Kaplan-Maier).
Results: Mean age was 4.67 (range 0-20.51) years at first
intervention. First intervention was OC in 47 patients and BV in
121 patients at mean age of 6.80 (range 0-19.29) and 3.74 (range
0-20.51) years, respectively.

In the OC group, 2 received a second OC, 9 received BV and
26 aortic valve replacement (AVR) as a second intervention.

In the BV group, 22 received a second BV, 6 received OC and 21
AVR as a second intervention.

There were 16 deaths, 5 in OC and 11 in BV group during follow-up.
After OC 1, 5 and 10-year freedom from second intervention
was 92.8 = 3.5%, 54.5 £7.0% and 42.1 = 7.0%. After BV 1, 5
and 10-year freedom from second intervention was 79.2 * 3.7%,
56.2 = 5.0% and 50.5 * 5.3%.

One, 5 and 10-year survival after OC was 89.7 £ 4.0%,
86.9 £ 4.7% and 84.2 = 4.9%. One, 5 and 10-year survival after
BV was 88.7 = 2.8%, 88.7 £ 2.8%, 84.6 = 3.5%.

Conclusions: In the first year after intervention there is a higher
rate of reinterventions in the BV group. However, there were no
significant differences between the OC and BV groups in survival
time (log rank 0.63) or freedom from re-intervention (log rank
0.64), despite older age in the OC group.

3122

Congenital Left-to-right Shunts with Severe Pulmonary
Artery Hypertension: Comparison of Outcomes of
Surgical or Non-surgical Treatment Adjusted by
Propensity Score

Huili Gan, Cardiac Surgery Department, Beijing Anzhen Hospital,
Capital Medical University (BAZH — CMU) 100029 Beijing China,
China

Jian-qun Zhang, Cardiac Surgery Department, Beijing Anzhen
Hospital, Capital Medical University (BAZH — CMU) 100029
Beijing China, China

Qi-wen Zhou, Cardiac Surgery Department, Beijing Anzhen Hospital,
Capital Medical University (BAZH — CMU) 100029 Beijing China,
China

Ping Bo, Cardiac Surgery Department, Beijing Anzhen Hospital,
Capital Medical University (BAZH — CMU) 100029 Beijing China,
China

Objective: Our aim was to investigate the relationship between the
long-term survival of surgical treatment and preoperative
pulmonary vascular resistance (PVR) and pulmonary to systemic
flow ratio (Qp/Qs) in congenital left to right shunts with severe
pulmonary hypertension (PH).

Methods: 1212 cases of congenital left to right shunts with severe
PH were treated non-surgically (n = 297) or surgically (n = 915).
Propensity scores for inclusion into surgical group were
calculated for each patient and were used to match 245 pairs
between the two groups. Kaplan-Meier survival curves were
constructed with PVR stratum at the level of 15 WU or with
Qp/Qs stratum at the level of 1.25.

Results: In the 245 propensity score matched pairs, the actuarial
survival of the surgical group was significantly higher than that of
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the non-surgical group when PVR was less than 15 WU or Qp/
Qs was larger than 1.25 (P = 0.000 and 0.001), but the actuarial
survival between the two groups had no difference when PVR
was larger than 15 WU or Qp/Qs was less than 1.25 (P = 0.596
and 0.424). Cox proportional hazard analysis revealed that
hemoglobin higher than 160 g/L, PVR larger than 15 WU,
and Qp/Qs less than 1.25 were the independent risk predictors
for the late death.

Conclusion: Surgical criteria for congenital systemic-to-pulmon-
ary shunts with severe PH should be revised as preoperative PVR.
less than 15 WU and Qp/Qs larger than 1.25. For patients with
PVR greater than 15 WU and/ or its Qp/Qs less than 1.25,

surgical closure therapy provides no benefits.

3123

Tricuspid Valve Replacement in Ebstein Anomaly:
Improved Outcomes with Bioprostheses

Morgan L Brown, Mayo Clinic, United States

Joseph A Dearani, Mayo Clinic, United States

Gordon K Danielson, Mayo Clinic, United States

Frank Cetta, Mayo Clinic, United States

Heidi M Connolly, Mayo Clinic, United States

Carole A Warnes, Mayo Clinic, United States

David | Driscoll, Mayo Clinic, United States

Objectives: Our objective was to assess the outcomes in patients
with Ebstein anomaly who required a tricuspid valve (TV)
replacement with a porcine tissue bioprosthesis (BPV) or a
mechanical prosthesis (MechV).

Methods: Between 1972 to 2006, 333 patients received a BPVand
45 received a MechV. Patient records were reviewed and patients
were contacted by questionnaire.

Results: Early mortality was statistically similar in patients who
received a MechV (11%) or a BPV (5%) inserted in the TV
position (P =10.173). Greater than moderate left ventricular
dysfunction (OR 3.1, P =0.03) was independently associated
with operative mortality. Twenty-year survival was better in
patients who had a BPV (75%) than for those who had a MechV
(43%, P =0.003). After adjusting for ablation of accessory
pathways, sinus rhythm at dismissal, and concomitant repair of
pulmonary valve stenosis, a BPV remained a predictor of late
survival (HR 0.42, P =0.004). Survival free of reoperation on
the TV at 20 years postoperatively was similar for patients who
had a MechV (49%) compared to those who had a BPV (42%)
inserted (P = 0.941). A greater percentage of patients who had a
MechV reported endocarditis (12% vs. 2%), bleeding requiring
hospitalization (6% vs. 3%), and thrombosis (12% vs. 6%);
however, none were statistically significant. All MechV patients
and 17% of BPV patients were on warfarin at last follow-up.
Conclusions: A BPV in the tricuspid position was an independent
predictor of improved survival. For most patients with Ebstein
anomaly, a porcine BPV is recommended when TV replacement
is required.
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Improved outcome of fetuses with congenital heart
disease. Multicentre study

Viasta M Fesslova, Centre of Fetal Cardiology, Policlinico San Donato,
IRCSS, Milano, Italy

Annaclaudia Masini, Centre of Fetal Cardiology, Policlinico San
Donato, IRCSS, Milano, Italy

Jelena Brankovic, Centre of Fetal Cardiology, Policlinico San Donato,
IRCSS, Milano, Italy
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Objectives: to analyse the outcome of fetuses with congenital heart
disease (CHD) in the period 2000-2005 in comparison to the
data of a multicentre study regarding the previous era.

Methods: Data of 7 centres operating in prenatal echocardiographic
diagnosis were prospectively collected and analyzed; the inclusion
criteria being a confirmed fetal diagnosis after birth or at autopsy
and a known follow-up, for at least 6 months after birth.

Results: Data of 661 fetuses satisfied the inclusion criteria. Age at
diagnosis varied between 15 and 37 weeks’ gestation, median 24.
Chromosomal and extracardiac anomalies were associated in 67
and 60 cases respectively (10.1% and 9.1%).

Outcome: Hundred forty cases opted for the termination of
pregnancy (21.2%) versus the previous figure of 28.9%. Five
hundred twenty one fetuses continued pregnancy, 23 of them
died in utero (4.4%).

A total of 109/521 (21%) died postnatally, postoperative death
occurred in 58/285 (20.4.%) versus previous total deaths in 43%
and postoperative ones in 38%. Surgical mortality was highest in
cases with hypoplastic left heart and Ebstein’s anomaly. The
mortality rate was higher in presence of associated chromosomal
or extracardiac anomalies (40% and 31% respectively versus
15.6% isolated CHD). A total of 389/521 (74.7%) infants
survived versus previous 45%. Recurrence of CHD was 6%.
Conclusions: Our data show an improved outcome of cases with
prenatal diagnosis of CHD both as for the total and surgical
mortality. These data reflect an improved perinatal management
and improved results of cardiosurgery in the treatment of
neonates with congenital heart lesions.
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Fetal Pulmonary Vasoreactivity in Response to
Maternal Hyperoxygenation: A Useful Tool in the
Prenatal Evaluation of Hypoplastic Left Heart
Syndrome (HLHS)

Anita Swast, Fetal Heart Program, The Children’s Hospital of
Philadelphia, United States

Zhiyun Tian, Fetal Heart Program, The Children’s Hospital of
Philadelphia, United States

Jack Rychik, Fetal Heart Program, The Children’s Hospital of
Philadelphia, United States

Background: Limited left atrial egress due to a restrictive/intact atrial
septum (RIAS) can lead to abnormal pulmonary vascular develop-
ment, severe cyanosis at birth, and is a risk factor for survival in
HLHS. Maternal hyperoxygenation (MH) can lead to observable
fetal pulmonary vasodilation in the third trimester of pregnancy and
may offer a means for testing the fetal pulmonary vasculature.
Objective: To determine the utility of MH in assessing pulmonary
vasoreactivity in the fetus with HLHS.

Methods: Doppler derived pulsatility index (PI), a measure of
vascular resistance, was evaluated in the distal branch pulmonary
artery (PA) of fetuses with HLHS before, during, and after MH
with 20 minutes of 60% oxygen. 68 studies were performed; 56
had open atrial septum and 12 had RIAS, of which 7 required
urgent intervention at birth due to severe cyanosis.
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Results: MH resulted in a significant decrease in PA-PI in
comparison to room air (RA) in open septum, but not in RIAS
fetuses (see table). Absence of pulmonary vasoreactivity at >30
wks gestation defined as PA-PI change of < 10% with MH was
highly predictive of severe cyanosis, discriminating within the
RIAS group for those who required urgent intervention at birth.
There was no significant change in umbilical or middle cerebral
artery PI with MH and no ductal constriction.

Conclusions: MH is safe and useful in evaluating fetal HLHS
and should be incorporated into routine prenatal assessment of
this anomaly.

Open Septum: PA-PI RIAS: PA-PI
RA (21%) 4.06 (0.66) 4.01 (0.74)
MH (60%) 3.37 (0.57) 3.8 (0.67)
P Value <0.001 NS
3126

Effect of a regional training programme in fetal
echocardiography on antenatal detection of major
congenital heart disease

Angela McBrien, United Kingdom

Andrew Sands, United Kingdom

Brian Craig, The Royal Belfast Hospital for Sick Children,
United Kingdom

Frank Casey, United Kingdom

Objectives: Antenatal detection of major congenital heart disease
(CHD) in Northern Ireland from 2003-2006 was 27%. In 2007 we
delivered a regional one-year fetal echocardiography training course
(with particular emphasis on outflow tract views). We aimed to
assess the effect of training on antenatal detection of major CHD.
Methods: Training was oftered to all obstetric radiographers
performing routine anomaly scanning. The programme involved
attendance at: a one-day fetal echocardiography foundation
course, 2 regional fetal cardiology clinics, 2 supervised anomaly
scanning sessions in each local hospital and 1 refresher afternoon.
Antenatal detection rates were monitored during the training
period. Data were obtained from: the regional fetal and paediatric
cardiology database and post-mortem records. Defects were
classified into 2 groups: those detectible on the 4 chamber view
and those requiring outflow tract views for detection.

Results: Antenatal detection of major CHD improved from 27%
(72/262) to 43% (36/84) during the year of training (p = 0.008).
There was significant improvement in the detection of outflow
tract view defects (8%, 7/92 vs. 21%, 6/28, p = 0.04) and also 4
chamber view defects (38%, 65/170 to 54%, 30/56, p = 0.04).
Conclusions: Training to include more detailed fetal echocardio-
graphy as part of routine anomaly scanning has significantly
improved regional detection of major CHD. The majority of major
defects visible on the four chamber view are now diagnosed
antenatally. Training has also resulted in significantly greater
detection of outflow tract view defects. There is room for further
improvement and ongoing training has been implemented.
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Evaluation of fetal cardiac function in gestational diabetes
mellitus pregnancies

Chen Chu, Cardiovascular Center, Children’s Hospital of Fudan
University, Shanghai, China

Yonghao Gui, Cardiovascular Center, Children’s Hospital of Fudan
University, Shanghai, China
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Liye Shi, Ultrasound Department, International Peace Maternity &
Child Health Hospital of China Welfare Institute, Shanghai, China

Objective: To evaluate the alterations of fetal cardiac sizes and
function in gestational diabetes mellitus (GDM) pregnancies
under different maternal glucose control.

Methods: In two tertiary obstetrics hospitals of Shanghai, 44 GDM
mothers received 78 fetal echocardiography examinations in the
study period and were divided into good (DM1) and poor (DM2)
glucose control groups due to their glucose levels at examination.
70 uncomplicated mothers were as control. Parameters of cardiac
sizes and function were measured and analyzed by gestational ages
subgroups (<28, 28-34 and =34weeks).

Results: In. GDM fetuses the ventricular walls, especial inter-
ventricular septum were thicker than control, DM1 group more
significantly than DM2 group. Peak flow velocities of aorta and
pulmonary artery in GDM fetuses increased since <28 and
28-34weeks subgroups respectively, and right/left cardiac out-
puts ratio decreased slightly during gestation unlike its increase in
control group. Left atrial shortening fraction and tricuspid E/A
ratio showed smaller in GDM fetuses than control since =34 and
28-34 weeks subgroups respectively with no significant differ-
ences between DM1 and DM2 group. Left and right ventricular
Tei index were higher than control since 28-34 and <28weeks
subgroups respectively in DM1 fetuses, but significantly increased
till =34weeks subgroup in DM2 fetuses.

Conclusion: Fetal cardiac sizes and function changed in GDM
pregnancy, mainly the thickening interventricular septum,
increasing blood flow and left cardiac outputs, decreased diastolic
and global ventricular function. Tei index changed earlier and
right ventricle was influenced earlier than left ventricle. More
earlier and significant changes were observed in fetuses of poor
maternal glucose control.
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Quantifying the Spectrum of Cardiovascular Findings
in the Twin-Twin Transfusion Syndrome: The CHOP
TTTS Cardiovascular Score

Zhiyun Tian, Fetal Heart Program, The Children’s Hospital of
Philadelphia, United States

Michael Bebbington, Center for Fetal Diagnosis and ‘Treatment,
The Children’s Hospital of Philadelphia, United States

Jack Rychik, Fetal Heart Program, The Children’s Hospital of
Philadelphia, United States

Jack Rychik, Fetal Heart Program, The Children’s Hospital of
Philadelphia, United States

Background: Abnormalities of the cardiovascular (CV) system play
an important role in the pathophysiology of twin-twin transfu-
sion syndrome (TTTS). Currently there is no means of
quantifying overall degree of CV derangement in TTTS.
Objective: To develop a tool that describes the magnitude of CV
abnormality in TTTS.

Methods/Results:  Fetal echocardiograms of 100 twin-pairs
referred for TTTS were reviewed. We applied a novel 20 point
Score to each set. The Score is designed to characterize the
unique cardiovascular findings and is a composite of variables that
include: (1) recipient assessment of heart size, ventricular
hypertrophy, systolic function, valve regurgitation, pulmonary
arterial size relative to aorta (as a measure of relative pulmonary
stenosis) and diastolic filling properties, as well as (2) donor
assessment of diastolic umbilical arterial flow as a measure of
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placental vascular resistance. Variables are recorded as nor-
mal = 0, mildly abnormal =1, or severely abnormal =2. The
Score correlates well with myocardial performance (Tei) index in
the recipient RV and correlates with other measures of disease
severity (Quintero) but is additive in informing upon the CV
state. Thirty-two patients underwent placental laser photocoa-
gulation treatment and exhibited a significant decrease in Score
(9+5 versus 4 + 3, p < 0.001) within 2 weeks after intervention.
Conclusions: The CHOP Score characterizes the magnitude of
CV abnormality in TTTS, is disease specific, and can be applied
to (1) grade severity at initial presentation and serial follow up, (2)
assess efficacy of treatment strategies and (3) prognosticate for
development of residual long-term derangements that may
present after birth, into adulthood.

4003

IMPACT Registry: Improving Pediatric and Adult
Congenital Treatment

Kathy Jenkins, Children’s Hospital of Boston, United States
Jonathan Rome, Children’s Hospital of Philadelphia, United States

Cardiac catheterization for congenital heart disease (CHD) has
transitioned from a predominantly diagnostic procedure to
therapy that may be performed by itself or in combination with
surgery. Guidelines have been published providing recommenda-
tions for the appropriate use of diagnostic catheterization,
interventional catheterization, and surgical treatments. However,
because studies performed in CHD are generally small in number
and because prior registries of CHD have been limited in scope,
there is a paucity of evidence-based data relating to diagnostic
catheterization and catheter-based interventions, and to the
morbidity and mortality associated with these procedures. The
IMPACT registry will be a multi-center registry collecting data
on all diagnostic and interventional cardiac catheterizations in
pediatric laboratories as well as in adult laboratories treating
congenital heart disease. Data variables will be chosen to allow
for measurement of variability in procedures. Variability will be
linked to outcome measures, allowing a more meaningful
measurement of performance and benchmarking. Performance
improvement tools will be implemented and better outcomes will
be pursued. The Registry will initially be based upon discharge
data but will transition to a longitudinal database. Data variables
will be collected to allow comparison with the STS surgical
database. A working group has been assembled to outline the
necessary demographics, nomenclature, procedure and compli-
cation lists and outcome measurements for diagnostic catheter-
izations, ASD closure, PDA closure, pulmonary valve stenosis,
aortic valve stenosis, coarctation of the aorta, and pulmonary
artery stenting. The registry will undergo pilot testing in 2009
and then be released to CHD centers in 2010.

4007

Quantification of Aortopulmonary Collateral Flow In Single
Ventricle Patients With Cavopulmonary Connections Using
Magnetic Resonance Imaging Velocity Mapping

Kevin K Whitehead, Children’s Hospital of Philadelphia, United States
Matthew J Gillespie, Children’s Hospital of Philadelphia, United States
Matthew A Harris, Children’s Hospital of Philadelphia, United States
Mark A Fogel, Children’s Hospital of Philadelphia, United States
Jonathan J Rome, Children’s Hospital of Philadelphia, United States

Background: Systemic to pulmonary collateral flow (SPCF) is
common in single ventricle patients. Because no validated
method to quantify SPCF exists, neither its hemodynamic
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burden nor clinical impact can be systematically evaluated. We
hypothesize that (1) the difference in total ascending aortic (Ao)
and caval flow (SVC +1IVC) and (2) the difference between
pulmonary vein and artery flow (PV — PA) provide two
independent estimators of SPCE Methods and Results: We
measured Ao, SVC, IVC, right (RPA) and left (LPA) PA, left
(LPV), and right (RPV) PV flows in 23 single ventricle patients,
18 superior cavopulmonary (SCPC) and 5 Fontan, during
routine cardiac MRI studies using through-plane phase contrast
velocity mapping. Two independent measures of SPCF were
obtained: (1) Ao — (SVC + IVC). (2) (LPV-LPA) + (RPV-RPA).
Values were normalized to BSA, Ao, and PV and comparisons
made using regression and Bland-Altman analysis. SPCF ranged
from 0.2-2.1L/min for (1) and 0.2-2.2L/min for (2) (average
indexed SPCF of 0.4-5.8 L/min/m?). SPCF in SCPC patients
averaged 38% of Ao and 55% of PV, compared to 24% (p = 0.04)
and 28% (p = 0.003) respectively in Fontans, both statistically
significant differences. There was strong linear correlation
between the two methods of estimating SPCF (y = 0.78x + 0.24,
r=10.79, p <0.001).

Conclusions: We present a novel noninvasive method for the
SPCF quantification that should prove an important clinical tool.
We show that SPCF is often a significant hemodynamic burden,
especially in SCPC physiology. Future investigations will allow
objective study of the impact of collateral flow on outcome.
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Posthumous diagnosis of long QT syndrome from the
neonatal screening card

Jonathan R Skinner, Starship Childrens Hospital, Auckland,
New Zealand

Jackie Crawford, Starship Childrens Hospital, Auckland, New Zealand
Anne Vaughan, Lap Plus, Auckland., New Zealand

Carey-Anne Eddy, University of Auckland, New Zealand

Mark Rees, University of Wales, United Kingdom

Donald Love, Lap Plus, Auckland., New Zealand

Andrew Shelling, University of Auckland, New Zealand

Background: Neonatal screening (Guthrie) cards provide a
potential source of DNA, but their use in diagnosing inherited
cardiac conditions following sudden death has not been assessed.
Aims: We report a consecutive series of posthumous genetic tests
for long QT syndrome using the Guthrie card.

Methods: No post-mortem tissue suitable for DNA extraction was
available from 23 families who approached our cardiac genetic
clinic seeking a cause of death of their relative 2—14 years after
the death. Deaths occurred at <1 year in 3, 1-18 yrs in 15, and
19-35 yrs in 4. Informed consent from the next of kin was
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obtained. DNA was extracted and amplicons corresponding to
the coding regions of the long QT (LQT) genes 1, 2, 3, 5, and 6
were subjected to DHPLC screening and/or direct sequencing.
Results: Adequate DNA was extracted in every case. A full
diagnostic screen was performed in 19 cases. Of these, variants
were detected in four (21%) cases: one mutation was detected in
the KCNQT1 gene in a 12 yr old boy; two mutations were found in
the KCNH2 gene in 20 month and 27 year old females
respectively; and a novel variant was found in the SCN5A gene
in a three day old infant. Point mutation tests for familial mutations
were performed on four cards with a positive result in all four.
Conclusions: Guthrie cards, up to 23 years old, provide a valuable
and reliable source of DNA for the posthumous diagnosis of long
QT syndrome.

4016

Fetal pulmonary wave generation augments mid-systolic
forward flow across the ductus arteriosus

Joseph | Smolich, Murdoch Children’s Research Institute, Australia
Jonathan P Mynard, Murdoch Children’s Research Institute, Australia
Daniel J Penny, The Royal Children’s Hopsital, Melbourne, Australia

Olbjective: Recent studies in lambs using wave intensity (W1I) analysis
indicate that a characteristic mid-systolic fall in fetal pulmonary
artery (PA) blood flow is related to a large pressure-increasing, flow-
decreasing backward-running compression wave (BCWms), which
originates in the pulmonary microvasculature via cyclical vasocon-
striction and reflection of the early-systolic forward-running
compression wave (FCW) associated with ventricular ejection. This
BCWms is partially transmitted into the pulmonary trunk (PT) as a
smaller BCWms. This study sought to determine if the PA BCWms
was also transmitted into the ductus arteriosus (DA), and the
hemodynamic effects of any transmission.

Methods: Simultaneous PT, left PA and DA WI analysis was
performed in 8 anaesthetized late-gestation fetal sheep instru-
mented with PT, left PA and DA micromanometer catheters to
measure pressure (P) and transit-time flow probes to obtain blood
velocity (U). The main PA was briefly occluded in a subgroup
(n=15) to abolish wave transmission from the lungs. WI was
calculated as the product of P and U rates of change.

Results: The left PA WI profile displayed a striking BCWms
4-fold larger than the PT BCWms (P < 0.001), with both waves
increasing P but decreasing U. By contrast, the DA WI profile
demonstrated a prominent mid-systolic FCW, which increased
both DA P and U. Main PA occlusion abolished not only the PT
BCWms, but also the DA mid-systolic FCW.

Conclusion: These results suggest that transmission of the fetal PA
BCWms into the DA as a FCW augments forward flow across this
shunt, and thus descending aortic flow.

4017

Novel strategies to improve myocardial performance and
diminish capillary leak after cardiac surgery and cardio-
pulmonary bypass in children utilising P188

Jonathan R Egan, Kids Heart Research, The Children’s Hospital at
Westmead, Sydney, Australia, Australia

Tanya L Butler, Kids Heart Research, The Children’s Hospital at
Westmead, Sydney, Australia, Australia

David S Winlaw, Kids Heart Research, The Children’s Hospital at
Westmead, Sydney, Australia, Australia

Background: Poloxomar 188(P188) is a non-ionic surfactant
associated with improved blood viscosity and plasma membrane
protection in human and experimental contexts respectively. We
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recently reported use of P188 in a lamb CPB model and
demonstrated improved haemodynamics, reduced haemodilution
and reduced membrane injury. We sought to elucidate its
mechanisms of action utilising a Langendortt model.

Methods: Rat hearts were perfused using a crystalloid perfusate
*P188. Flow was maintained for 120 min(n = 12) or temporarily
suspended for 30min (n=12) to model ischaemia. A low
dose(0.42mg/ml) was followed by a clinically relevant high
dose(150 mg/ml). Myocardial function was assessed by LV devel-
oped pressure. Myocardial water content (MWC) was measured.
Results: In low dose and non-ischaemic hearts, P188 was
associated with a reduction in MWC, 0.78 vs. 0.82, p = 0.03.
There was no effect on MWC in the ischaemic hearts and no
difference in myocardial function between groups. At high dose
in ischaemia, P188 was associated with a trend towards improved
diastolic function, p = 0.06, but no difference in MWC.
Conclusion: Neither the diminished myocardial water accumulation
or trend toward better diastolic function can be well explained by
previously described rheological effects of P188 in this asanguinous
model. Reduced MWC could be explained by diminished
endothelial leak in the face of endothelial activation. Improved
myocardial performance may relate to previously proposed
mechanisms including membrane sealing to minimise intracellular
calcium overload. The effects of P188 on the microcirculation and
myocyte membrane as well as dose finding experiments are required
with a view to using P188 in the context of cardiac surgery.

4020

Use of Forensic Interview Techniques To Identify
Important Handover Information In Post-Operative
Paediatric Cardiac Surgery Patients

Leonie Crone, Erasmus MC, Rotterdam, The Netherlands
Judith de Pont, Erasmus MC, Rotterdam, The Netherlands
David Schell, Children’s Hospital at Westmead, NSW, Australia
Marino Festa, Children’s Hospital at Westmead, NSW, Australia
Mark Wiggins, MacQuarie University, NSW, Australia

Objective: To use forensic interview techniques to compare informa-
tion used by expert clinicians at handover of critically ill children
following cardiopulmonary bypass and cardiac surgery. Analysis of
features from interviews is used to construct a handover checklist of
important information for use at handover by non-expert staff.
Methods: Approval was obtained from the Local Research and
Ethics Committee for this study. Four groups (anaesthetists,
surgeons, intensivists and nurses) expert in the care of post-
operative cardiac cases at our institution were identified. Two
researchers (LC, JdP) interviewed three experts from each group
using a semi-structured cognitive interview protocol used
previously in forensic investigations.

All interviews were recorded and later transcribed for analysis by
two independent raters. Features relating to shared information
during patient handover from theatre to intensive care were
extracted. These were subsequently compiled into a checklist
following similar lay-out guidelines used in other high-risk
industries, eg aviation.

Results: Overall reliability of initial feature extraction between
raters was satisfactory (69.1% agreement). Raters achieved
subsequent consensus on all remaining features. Anaesthetists
generated the greatest number of features. Fourteen features were
common to all expert groups. All identified features were
incorporated into a chronologically-ordered checklist for use at
handover by non-expert staft.

Conclusions: The cognitive interview technique demonstrates
similarities and differences between expert groups caring for
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postoperative cardiac babies and children, and allows mapping of
both common and distinctive features. Identified features are
useful in developing a handover tool to assist transfer of necessary
information. This may lead to improved patient safety.

4021

Can Indigenous cardiac health ‘““Close the Gap” through a
state-wide capcity building approach? Rohan Corpus &
Toby Laakso

Rohan J Corpus, The Prince Charles Hospital, Australia

Toby Laakso, The Prince Charles Hospital, Australia

Background: Indigenous cardiac outreach program was established
early 2007 answering the concerns of ever increasing incidences
of cardiovascular disease within rural Queensland’s Indigenous
population.

Aim: Develop a culturally appropriate, accessible speciality
service to enhance Indigenous cardiac health. Provide access;
encourage community participation, ownership & management,
education & diagnostic services to marginalised & disadvantaged
communities.

Method: Dialogue & adoption of Indigenous community values
defined community expectations in the program. In collabora-
tion with community a holistic framework was established,
incorporating tertiary, secondary and primary health interven-
tions, cardiac specific information & the development of
assessment tools. Indigenous Health Care Professionals engaged
community through a “body, mind & spirit” approach. The
specialist cardiac team includes cardiologist, sonographer with
portable echo machine, & Indigenous Program Coordinator;

@ Introduction of specialist cardiac outreach services & education
to Community Health Centres.

® Prior to the clinics, local Indigenous Health Care Workers

® cngage community through the completion of a pre-screen

@ cardiac risk assessment tool.

@ Indigenous Health Care Professionals in collaboration with

@ the Cardiac Outreach Team coordinate the clinics.

® Lobbying Government & private enterprise to fund a

community

® managed cardiac prevention/rehabilitation program.

® Outcomes:

@ Clinic attendance rate, approx >90%.

® Expansion of clinics from 11 to 17.

® Raised community awareness of individual modifiable risk

® factors including lifestyle behaviours & dietary intake.

® Community satisfaction & improved confidence in Queensland

® Health Services.

® New diagnoses ie, rheumatic, ischaemic heart disease & heart

o failure.

@ Interventions included referrals for balloon mitral

® valvotomy cardiac stress testing & coronary angiograph.

4022

Does a new ultrasound flow modality improve
visualisation of neonatal pulmonary veins?

Siri Ann Nyrnes, Norway

Lasse Lovstakken, Norwegian University of Science and Technology,
Norway

Eirik Skogvoll, Norwegian University of Science and Technology/

St. Olavs Hospital, Norway

Hans Torp, Norwegian University of Science and Technology, Norway
Bjorn Olav Haugen, Norwegian University of Science and Technology/
St. Olavs Hospital, Nornway
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Objective: Echocardiography with conventional colour Doppler
has technical limitations, which may impede flow visualisation in
the pulmonary veins.

Blood Flow Imaging is a new ultrasound modality which
supplements colour Doppler with angle-independent information
of flow direction that is not influenced by velocity aliasing. This
is done by visualising an additional blood speckle movement
superimposed on the colour Doppler images. The aim of this
study was to investigate if this method improves the visualisation
of the pulmonary veins.

Methods: Twenty six neonates with suspected congenital heart
disease were included prospectively and examined with echo-
cardiography following parental consent. Imaging of the
pulmonary veins with Blood Flow Imaging was added to the
standard examination.

For each patient, Blood Flow Imaging and colour Doppler imaging
cine loops were presented to four echo cardiographers (paediatric
cardiologist/ cardiologists) in a random fashion. Information
regarding the venous connections, flow direction, and the overall
quality of the image was evaluated on a visual analogue scale from 0
(worst) to 100 (best). The ratings were compared within each
observers using Wilcoxon’s exact signed-rank test.

Results: Blood Flow Imaging was consistently ranked as better
than colour Doppler imaging. With respect to visualisation of the
pulmonary venous connections, blood flow direction and the
overall quality, the median difference in favour of blood flow
imaging was 6, 12, and 22 on the visual analogue scale,
respectively (all p-values <0.01).

Conclusion: Blood Flow Imaging may improve the visualisation of
the pulmonary veins in neonates.
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Early experience with the Aquilion One 320 slice
computerised tomography scanner in paediatric and
congenital heart disease

Sarah A Hope, Monash Cardiovascular Research Centre, Australia
Marcus Crossett, Australia

Arthur Nasis, Australia

Sujith Seneviratne, Australia

The Aquilion One 320 slice computerised tomography (CT)
scanner provides 16cm of coverage in a single rotation.
Consequently cardiac imaging can be acquired in one rotation
(<350 ms) and functional data over one heart beat. Additionally,
unlike previous generations of CT scanners, functional data may
be acquired over consecutive heart beats, more comparable with
conventional angiography. The first Aquilion One CT scanner in
the southern hemisphere was commissioned by MonashHeart in
September 2008. MonashHeart manages both children and adults
with congenital and acquired heart disease.
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In the first 3 months 22 patients with congenital heart disease
have been scanned, 5 paediatric and 17 adult, and 2 children with
acquired heart disease (Kawasaki disease, now aged 7 and 10
years). Indications were delineation of anatomy prior to
interventional or surgical procedures, post-operative assessment
of anatomy and ventricular function and evaluation of coronary
artery disease. Patients were aged between 3 months and 78 years.
All studies have been diagnostic. Congenital diagnoses have
included unoperated ASD, PDA and aortic valve or root
abnormalities, post systemic to pulmonary artery shunt for
tetralogy of Fallot, pulmonary atresia with VSD or intact
ventricular septum, pre or post pulmonary homograft replace-
ment, and post Fontan surgery or revision of Fontan. No patient
has been anaesthetised or sedated for scanning. Radiation
exposure has been low (as low as 0.2 mSv in babies).

This technology eliminates the need for conventional diagnostic
catheterisation in many patients, providing excellent anatomical
and functional data, with low radiation exposure and without
anaesthesia or sedation.

4024

Restrictive right ventricular physiology after tetralogy
of Fallot repair is associated with fibrosis of the right
ventricular outflow tract visualized on MRI

Peter Munkhammar, Dep of Pediatric Cardiology, Lund University
Hospital, Sweden

Marcus Carlsson, Dep of Clinical Physiology, Lund University
Hospital, Sweden

Hakan Arheden, Dep of Clinical Physiology, Lund University Hospital,
Sweden

Erkki Pesonen, Dep of Pediatric Cardiology, Lund University Hospital,
Finland

Objectives: The explanation for restrictive right ventricular (RV)
physiology after tetralogy of Fallot (ToF) repair is not known. We
hypothesized that restrictive RV physiology is associated with
fibrosis of the right ventricular outflow tract (RVOT) as detected
on cardiac MRI.

Methods: 29 patients (10.5 = 2.8 years, 14 females) with ToF
repair were included 9.6 * 2.9 years after total correction. The
subjects were examined with delayed contrast enhanced (DE)
MRI to detect fibrosis of the RV and echo/Doppler-cardio-
graphy to detect and measure end-diastolic antegrade flow in the
pulmonary artery. One patient was excluded due to suboptimal
DE-MRI. Fisher's exact test was used to determine if the
asscociation between restrictivity and fibrosis was significant and
the odds ratio (OR) was calculated.

.

Results: Fourteen patients showed fibrosis in the RVOT on DE-
MRI and echo/Doppler showed restrictive physiology in 11 of
these 14 patients. Of the remaining 14 patients without fibrosis in
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the RVOT on DE-MRI, two showed restrictive physiology on
echo/Doppler. The OR of having RVOT fibrosis was 22 (CI
3.0-157.4, p =0.0018) in patients with restrictive RV physiol-
ogy. In addition, fibrosis was seen at the place of the ventricular
septum defect patch and in one patient there was a minor area of
fibrosis separate from the RVOT.

Conclusion: Restrictive physiology of the RV is associated with
fibrosis of the RVOT. Therefore, fibrosis of the RVOT may
constitute the substrate that partly explains restrictive physiology
in ToF patients after repair.

Figure: Example of DE-MRI in one patient showing fibrosis of
the RVOT (white arrows).
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Computer-assisted noninvasive estimation of pulmonary
vascular resistance using color M-mode echocardiography
Yu-qi Zhang, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, Shanghai Jiaotong University, Shanghai, China

Kun Sun, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, China

Shu-wen Zhong, Department of Pediatric Cardiology, Shanghai
Children’s Medical Center, Shanghai Jiaotong University, Shanghai, China
Lan-Ping Wu, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, Shanghai Jiaotong University, Shanghai, China
Guo-Zhen Chen, Department of Pediatric Cardiology, Shanghai
Children’s Medical Center, Shanghai Jiaotong University, Shanghai, China

Objective: The goal of this study was to seek a new method for
noninvasive estimation of PVR' by velocity propagation (VP)
within the main pulmonary artery from color M-mode Doppler
imaging using custom software on a personal computer.
Methods: Color M-mode imaging of the pulmonary flow was
obtained and transferred onto a computer. The flow wave front
of the first aliasing velocity was identified with the custom
software and regressed to a straight line. The slope representing
VP of the pulmonary flow was automatically obtained.
Comparative studies between this color M-mode Doppler
echocardiography and cardiac catheterization for predicting
PVR were performed in 20 children with congenital heart
disease and 20 normal children.

Results: VP of children with congenital heart disease were
significant lower than those of normal children obtained by color
M-mode Doppler echocardiography  (38.38 =18.89  vs
80.34 = 15.65; P<0.01) and correlated well with invasive
PVR measurements (r = —0.69; P <0.01). The correlation and
repeatability of the VP obtained by the custom software were
better than the VP obtained by Doppler echocardiography
(r=—0.78; P <0.01). A VP cutoft value obtained by the custom
software of 35.910 had a sensitivity of 92.9% and a specificity of
100% to determine PVR>16 kPa-s/L.

Conclusions: PVR could be accurately estimated by VP within the
pulmonary artery obtained by color M-mode echocardiography
using custom software on a personal computer.

4026

Coronary flow dynamics in children after repair

of Tetrology of Fallot by Transthoracic Doppler
echocardiography

Elhadi H Aburawi, Lund University Hospital, Department of
Peadiatrics, Section of Paediatric Cradiology, SE-221 85 Lund,
Sweden, Sweden

Marcus Carlsson, Lund University Hospital, Department of Clinical
Physiology, SE-221 85 Lund, Sweden, Sweden
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Erkki Pesonen, Lund University Hospital, Department of Peadiatrics,
Section of Paediatric Cradiology, SE-221 85 Lund, Sweden, Sweden

Objectives: Open-heart surgery has been reported to increase
coronary flow (CF). Myocardial fibrosis and restrictive right
ventricular physiology (RRVP) might also affect the magnitude
of CF in postoperative patients with Fallot’s tetrology (TOF).
Methods: Echocardiography was used in 32 patients anatomically
corrected for TOF to measure the flow in the pulmonary artery,
posterior descending coronary artery (PDCA) and left anterior
descending artery (LAD). Magnetic resonance imaging (MRI)
was used to detect fibrosis in the right ventricular outflow tract.
Twenty age-matched healthy children served as controls.
Results: The median age at surgery was 7.5 months (1-24
months). RRVP was found in 16 of 32 patients. Coronary flow
could be registered successfully from PDCA and LAD during the
same study in 24/32. In those, right ventricular fibrosis was
registered in 10 and 11 had no fibrosis. Coronary flow parameters
were increased in both coronary arteries. In PDCA peak flow
velocity in diastole, velocity time integral and coronary flow were
increased more in those with RRVP as compared with those
without (39 =7 versus 32+ 5, p<0.02; 17 £4 versus 15 =* 3,
p <0.0001; 48 £5 versus 32 %5, p<<0.0007, respectively). The
flow parameters increased and distributed almost equally when the
patients were grouped on the basis of fibrosis instead of RRVP.
Conclusion: RRVP is associated with increased coronary
flow.Increased systolic workload against stiff fibrotic myocardium
and earlier surgery with cardiopulmonary by-pass increase the
basal coronary flow. The reported decrease of coronary flow
reserve after surgery might be due to increased basal flow.

4027

The Value of Cardiovascular Imaging Methods in the
Diagnosis of Complex Congenital Heart Disease
Evaluated by ROC Analysis

Guo-Zhen Chen, Department of Pediatric Cardiology, Shanghai
Children’s Medical Center, Medical College of Shanghai Jiaotong
University, China

Kun Sun, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, China

Yu-Min Zhong, Department of Pediatric Cardiology, Shanghai
Children’s Medical Center, Medical College of Shanghai Jiaotong
University, China

Lan-Ping Wi, Department of Pediatric Cardiology, Shanghai
Children’s Medical Center, Medical College of Shanghai Jiaotong
University, China

Ai-Min Sun, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, Medical College of Shanghai Jiaotong University, China
Yu-Qi Zhang, Department of Pediatric Cardiology, Shanghai
Children’s Medical Center, Medical College of Shanghai Jiaotong
University, China

Qian Wang, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, Medical College of Shanghai Jiaotong University,
China

Min Zhu, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, Medical College of Shanghai Jiaotong University, China

Objective: To evaluate the diagnostic value of imaging methods in
pathological morphology of complex congenital heart disease
(CHD) using receiver operating characteristic (ROC) analysis.

Methods: Twenty-eight children (aged 33.7 * 48.1 months) with
CHD were diagnosed by three clinical-data-blinded cardiologists
with two-dimensional echocardiography (2DE), real-time three-
dimensional echocardiography (RT-3DE), magnetic resonance
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imaging (MRI) and digital subtraction angiography (DSA),
respectively. With surgical findings as “Golden Standard”, the
results of cardiovascular malformations were compared and
grouped by a five-point categorical scale ranged from definitely
abnormal to normal and further analyzed by ROC curve.
Results: To diagnose the intracardiac malformations in atria,
ventricles, great arteries, atrio-ventricular and ventricular-arterial
continuity, ROC curve for RT-3DE was located left-superior to
that for 2DE, MRI and DSA. The area under ROC curve for
RT-3DE (0.96) was higher than that for 2DE (0.92), MRI (0.91)
and DSA (0.89). There was significant difference by the method
of Z test between RT-3DE and 2DE (Z =2.30, P = 0.0215),
MRI (Z=2.80, P=0.0050), DSA (Z=3.18, P=0.0015).
While for the diagnosis of extracardiac malformations, ROC
curve for DSA was located left-superior to that for MRI and
2DE. The area under ROC curve for DSA (0.99) was higher
than that for MRI (0.98) and 2DE (0.92). There was significant
difference between DSA and 2DE (Z = 2.67, P = 0.0075), but
no significant difference between DSA and MRI (Z = 1.52,
P =0.1292).

Conclusions: ROC analysis showed that RT-3DE had advantages
in displaying spatial intracardiac structures, while DSA and MRI
had advantages in displaying extracardiac structures, MRI could
replace angiography to some extent.

4028

Patient specific finite element analysis: a new device for
percutaneous pulmonary valve implantation

Claudio Capelli, UCL Institute of Child Health & Great Ormond
Street Hospital for Children, United Kingdom

Andrew M Taylor, UCL Institute of Child Health & Great Ormond
Street Hospital for Children, United Kingdom

Philipp Bonhoeffer, UCL Institute of Child Health & Great Ormond
Street Hospital for Children, United Kingdom

Silvia Schievano, UCL Institute of Child Health & Great Ormond
Street Hospital for Children, United Kingdom

Objective: Since 2000, percutaneous pulmonary valve implanta-
tion (PPVI) has become a reality, with over 500 patients treated
worldwide. However, due to morphological limitations, the
current device is only suitable for about 15% of patients requiring
treatment. Recently, a new PPVI device has been developed.
This preliminary study aims to mimic implantation of this new
device into a selected patient’s right ventricular outflow tract
(RVOT) using finite element (FE) modelling, to study its
positioning and anchoring in situ.

Methods: The study involved 3 phases: 1) Computed tomography
(CT) scan - 3D images of the patients RVOT anatomy were
acquired throughout 10 phases of the cardiac cycle; 2) Imaging post-
processing - CT data were elaborated to reconstruct 3D volumes of
the patient’s RVOT over time; 3) FE analysis - each reconstructed
RVOT volume was discretized and exported into the FE software
Abaqus. A model of the device was designed. Expansion of the stent
was simulated inside each RVOT volume (all 10 phases) to evaluate
areas of contact with the RVOT wall, the stent deployed diameters,
and stress and strain distribution during the cardiac cycle.

Results: At the end of the expansion the stent was safely anchored
in the patients RVOT, in both the proximal and distal parts,
throughout the cardiac cycle.

Conclusion: Patient specific 3D morphological reconstructions
from CT images combined with FE analyses may help clinicians
in the decision process for PPVI of a new device, thus
accelerating the introduction of new devices into clinical practice
and increasing patient safety.
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Pulmonary Artery Growth After Palliation Of Congenital
Heart Disease With Duct-Dependent Pulmonary Flow:
Arterial Duct Stenting Vs Surgical Shunt

Giuseppe Santoro, Cardiology, Monaldi Hospital, Naples, Italy
Gianpiero Gaio, Italy

Chiara Marrone, Italy

Maria Teresa Palladino, Italy

Marianna Carrozza, Italy

Carmela Morelli, Italy

Maria Giovanna Russo, Italy

Raffacle Calabro, Cardiology, II Unversity of Naples, Naples,
ITALY; Italy

Background: Arterial duct (AD) stenting is nowadays considered a
reliable alternative to surgical shunt for palliation of congenital
heart disease (CHD) with duct-dependent pulmonary circula-
tion. We hypothesized that the stented duct might better adapt to
the pulmonary artery (PA) anatomy than a surgical conduit,
thereby promoting a more balanced PA growth. Thus, this study
compared the PA growth after AD stenting vs surgical shunt.
Methods: In 34 patients submitted to AD stenting (n = 18, Group I)
or surgical shunt (n = 16, Group II), the PA growth was assessed as
PA z-scores and the Nakata Index by pulmonary angiography
before palliation and at surgical repair. The right-to-left PA diameter
ratio was considered as index of growth balance.

Results: The AD stent diameter was 3.3 + 0.3 mm and the shunt size
was 4.4+ 0.3mm (p <0.001). At control angiography, the Nakata
Index had significantly grown in both groups (from 145+80 to
293 + 2mm/m2, p<<0.0001, Group L from 160+ 104 to
320 + 232 mm/m2, p<<0.05, Group II) without any difference
between the groups (146 + 120% vs 110 + 111%, p = NS). However,
the surgical shunt caused a preferential growth of the contra-lateral PA
compared to the AD stenting, thereby resulting in a significant
difference of the final left-to-right PA diameter ratio between the
groups (0.9 + 0.1 Group I vs 1.6 + 0.6 Group II, p = 0.0001).
Conclusions: Percutaneous AD stenting is as effective as surgical
shunt in promoting the pulmonary artery growth in CHD with
duct-dependent pulmonary blood flow. In addition, the
pulmonary flow resulting from AD stenting promotes a more
balanced growth of PAs.
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Initial results and medium term follow up of PAIVS
patients with moderate right ventricular hypoplasia
following radiofrequency valvotomy and PDA stenting
Kok Kuan Choo, National Heart Institute, Malaysia
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Haifa Abdul Latiff, National Heart Institute, Malaysia

Geetha Kandavello, National Heart Institute, Malaysia

Objectives: To assess the initial results and medium-term outcome
of pulmonary atresia-intact ventricular septum (PAIVS) patients
with moderate right ventricular (RV) hypoplasia after radio-
frequency valvotomy (RFV) with concomitant PDA stenting.
Methods: Between January 2001 and June 2008, 33 PAIVS
patients with moderate RV hypoplasia underwent RFV and
concomitant PDA stenting. RV size was assessed by two-
dimensional echocardiography and RV angiography. The finding
of ‘moderate RV hypoplasia’ and decision for concomitant PDA
stenting was determined by 2 independent observers.

Results: RFV and concomitant PDA stenting were performed
successfully in 33 patients. At time of procedure, the median age
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was 10 days, median weight 3.1kg, mean z-score of tricuspid
annulus —3.9 +/— 2.5, mean tricuspid/mitral ratio 0.6 +/
— 0.18. There was no procedure-related mortality. There were
2 early deaths from low cardiac output syndrome and 1 late
death. Mean duration of follow up was 4.3 years. Of the 30
survivors, 9 (30%) were on follow up less than one year. 9 (30%)
had )($1\tfrac{1}{2}$ ventricular circulation and received
bidirectional cavopulmonary shunt.12 (40%) had complete
biventricular circulation, with 6 requiring no further reinterven-
tion whereas 2 required ASD closure, 2 RV outflow tract
reconstruction, one PDA restenting and one balloon dilatation of
RVOT. The freedom from reintervention was 70%, 50% and 40%
at 1 year, 2 years and 3 years respectively.

Conclusions: Primary treatment with RFV and concomitant PDA
stenting for PAIVS with moderate RV hypoplasia provides good
initial palliation that obviates the need for early surgical
intervention. However, a significant proportion eventually
required 1% ventricular repair.
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Long Term Single Centre experience with the Amplatzer
Perimembranous Ventricular Septal Occluder
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James L Wilkinson, The Royal Children’s Hospital, Melbourne,
Australia

Geoffrey K Lane, The Royal Children’s Hospital, Melbourne, Australia

Introduction: The Amplatzer perimembranous ventricular septal
occluder was developed as an alternative to open heart surgery.
Appropriate device positioning and sizing are important factors
for a successful outcome yet clinically significant atrio-ventricular
block is known to occur.

Methods: We reviewed our institution’s experience of the patients
who underwent percutaneous transcatheter closure of PmVSDs.
Procedures were performed using general anaesthesia, with
transoesophageal echocardiography guidance. Procedural success
was defined as accurate placement of a device. Pre and post-
procedure echocardiograms and electrocardiograms were re-
viewed. Additional data collected included 24hour Holter
monitors, exercise tests, and pacemaker interrogations.

Results: 33 patients underwent device closure between Dec 2002
and May 2006, with excellent haemodynamic outcomes and
appropriate device positioning. Age range at implantation was
1.95-15.9 yrs, weight range between 10.2-87.3 kg and median
follow up time of 2.5 years. 13 patients had pre-procedure
incomplete right bundle branch block (IRBBB), and one had a
low atrial thythm. Post-procedure, one patient developed first-
degree AV block, three demonstrated new IRBBB and three
have complete right bundle branch block. Three patients
developed complete AV block (CHB), 6 days, 657 days (1.8
yrs) and 1191 days (3.3 yrs) respectively, post-procedure. One
patient with CHB has returned to sinus rhythm.

Conclusions: Our experience has demonstrated excellent haemo-
dynamic results but with a high incidence of post-procedure
conduction abnormalities. For this reason we no longer advocate
the use of these devices for closure of PmVSDs. The appearance
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of CHB greater than three years after implantation necessitates
ongoing vigilance and regular clinical follow-up.
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Introduction: We report comprehensive clinical, echocardiographic
and prospective computerised tomography (CT) follow-up data
following aortic stent procedures from a single centre.

Stenting for aortic coarctation is known to be effective in the
medium term. Aneurysm formation following stent implantation
is a known complication. However, data regarding aortic wall
injury and stent integrity following stent placement are sparse.
Methods: Full data analysis of all patients undergoing balloon
expandable stent implantation and follow up procedures in a
single tertiary congenital cardiac unit.

Results: From October 2002 till April 2008, we performed 102
coarctation stent procedures on 88 patients. Median age was 20.6
years (range 8.5-65) and median weight 65 Kgs (range 34-101).
Ninety-four stents (26 covered) were implanted. Twelve
procedures were re-dilatations. Stenting resulted in a reduction
of the gradient across the site of coarctation, from a median of
20 mm Hg to 4 mm Hg. There were no procedure related deaths.
Four patients had immediate complications (1 requiring
emergency surgery). During median follow-up of 34.5 months
(range 4.2-72.8), 2 patients had late complications requiring
additional procedures. Follow-up CT or MRI data are available
in 85 patients (96.5%). Only 1 patient developed a procedure
related aortic aneurysm. Stent fractures were detected in 7
patients (7.9%).

Conclusions: Stenting for aortic coarctation and recoarctation is
effective with low immediate complication rates. Computerized
tomography is useful in the longer term assessment of stent
integrity and post-procedural aneurysm formation. Overall
incidence of post-procedural aneurysm is rare and stent fractures
were not seen with common with newer generation stents.
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Background: Acute respiratory distress syndrom/acute lung injury
(ARDS/ALI) can lead to excessive pulmonary hypertension
(PH) which imposes strain on the right ventricle (RV). Low tidal
volume ventilation (LTVV) might be detrimental to RV-function
for its potential hypercapnia.

Objective: In a pig model of acute PH secondary to ALI we
evaluated the cardiopulmonary effects of LTVV with and without
pulmonary vasodilation by tezosentan (TEZO), a dual ET-1
receptor blocker. We hypothesized that ET-1 blockade would
attenuate PH in this setting.

Method: Eighteen 4-week—old white farm piglets were randomly
assigned to low tidal volume ventilation (LTVV) (6 ml/kg)
(n=6), LTVV plus continous iv TEZO (5 mg/kg/h) (n = 6), or
to normal ventilation (controls, n=6). ALI was induced by
bronchoalveolar lavage with normal saline and 2 ml/kg 0.1 molar
hydrochloric acid.

Results: After 4hours of ALI mean pulmonary artery pressure
(mPAP) and pulmonary vascular resistance index (PVRi) as well
as ratios of pulmonary to systemic artery pressure (PAP/SAP),
and resistance (PVR/SVR) were lower in the LTVV + TEZO
group than in controls (p <0.0001 for all parameters), not
different from baseline values (before induction of ALI). Central
venous saturation was higher in the treatment groups (71% = 6
vs. 55% £ 13, p<<0.002), while partial arterial pressure of
oxygen (PaO2)did not differ.

Conclusion: In experimental ALI low tidal volume ventilation in
combination with dual ET-1 receptor blockade by tezosentan
completely blocks pulmonary vasoconstriction, thereby demin-
ishing right ventricular strain. Combining lung and heart
protective strategies without afflicting pulmonary gas exchange
might be beneficial in the treatment of ALI/ARDS.

4035

Right ventricular pressure during exercise in adolescents
with atrial or ventricular septal defect
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Background: Prevalence of pulmonary arterial hypertension (PAH)
in adults with either closed atrial septal defect (ASD) or closed
ventricular septal defect (VSD) has been reported to be 18% and
26% respectively. Abnormal right ventricular systolic pressure
(RVSP) response during exercise has been identified as a
precursor of PAH. Our study investigated abnormal RVSP
response in young patients with isolated ASD or VSD.

Methods and results: The study comprised a population-based
selection of 45 patients (age 13—25 yrs) with either isolated VSD
(n=27) or ASD (n = 19) and with no right ventricular outflow
tract obstruction. 30 defects had been closed (all ASD, 11 VSD).
Cardiovascular exercise testing and echocardiography at rest and
during exercise were performed in all patients and in 90 healthy
controls. NT-pro-BNP and inflammation markers were analysed
in the patient group. Aerobic capacity was significantly reduced
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in all patient groups. Parameters of right ventricular performance
were significantly lower in closed ASD and closed VSD as
compared to controls and to patients with open VSD. Four of 87
controls (5%), one patient with ASD (6%) and 9 patients with
VSD (33%), regardless defect closure, showed abnormal RVSP
response above 50 mmHg during exercise.
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Conclusion: One third of young patients with isolated VSD have
abnormal right ventricular systolic pressure response during
exercise without signs of right ventricular outflow tract
obstruction. Patients with isolated ASD or VSD have reduced
aerobic exercise capacity and patients with closed defect also
show reduced right ventricular performance at rest.
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Role of caveolin-1 in pulmonary hypertension
Rajamma Mathew, New York Medical College, United States
Jing Huang, New York Meical College, United States
Narendra Dereddy, New York Medical College, United States
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Objective: Our objective was to elucidate the role of caveolin-1 in
human pulmonary hypertension (PH). We have previously
shown that monocrotaline (MCT)-induced PH in rats is
preceded by a progressive reduction in endothelial caevolin-1
expression and rescue of caveolin-1 attenuates PH. Caveolin-1, a
major scaffolding protein of caveolae found on most cells
including endothelial and smooth muscle cells (SMCs), interacts
with several signaling molecules, and it inhibits cell proliferation.
Methods: Histology, pulmonary arterial medial thickness; and
endothelial cell membrane integrity and caveolin-1 expression
using immunofluorescence technique were examined in lung
biopsy specimens from children with PH (n = 6). In addition,
rats were given 60 mg/kg MCT and examined 2 and 4 wks post-
MCT to evaluate PH and the expression of proteins of interest.
Results: Clinical PH revealed not only loss of endothelial
caveolin-1 but also caveolin-1 expression in SMCs. Neointima
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formation was seen in vessels with robust expression of caveolin-
1 in SMCs. MCT-treated rats showed progressive PH at 2 and 4
wks post-MCT (max.systolic pressure, 40 £ 4 mmHg), loss of
endothelial caveolin-1. However, neither caveolin-1 expression
in SMCs nor neointima was observed.

Conclusions: Initial injury (mechanical or inflammatory) results in
endothelial damage leading to cell proliferation and medial wall
thickening. Robust expression of caveolin-1 in SMCs appears to
be a prerequisite for neointima formation. It is likely that in PH,
caveolin-1 in SMC switches from antiproliferative to a
proproliferative molecule, therefore, the use of statins to disrupt
cell membrane and inhibit proproliferative activity of caveolin-1
may be beneficial in PH.
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Does Anticoagulation in Eisenmenger Syndrome Alter
Long-Term Survival?
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Background: Strong arguments have been made both for and
against anticoagulation for primary prevention in Eisenmenger
syndrome, based on the known risk of hemoptysis and
pulmonary artery thrombosis, though the issue has never been
clinically studied.

Methods: After initial evaluation with laboratory, echocardio-
graphic and hemodynamic data, anticoagulation in Eisenmenger
patients was based on physician preference alone. We retro-
spectively identified patients who were started on anticoagulants
(AC group) within 12 months of initial presentation and followed
for at least 2 years, and compared them to non-anticoagulated
patients (Non-AC).

Results: Out of 144 patients screened, We identified 48 antic-
oagulated and 44 non-anticoagulated patients with Eisenmenger
physiology (mean PAP =73 *19mmHg, oxygen saturation
82 £ 9%, PaO2 48 = 8 mmHg, hemoglobin 18.6 = 4 g/dL). There
were more ASD patients in the AC group, but otherwise no
baseline differences in clinical, functional, or hemodynamic data.
After mean follow-up of 7= 5.4 years (range 1-31), 11 patients
died in the AC and 10 in the Non-AC group. There was no
survival difference (log rank test = 1.78; p = NS). For the entire
cohort, mortality was significantly associated with NYHA class
3—4 (HR = 4.2), evidence of right heart failure (HR = 13.6), and a
mean corpuscular volume<<80 w3 (HR =3.8). Use of antic-
oagulation did not impact survival. Bleeding complications
occurred in 7 (16%) of AC patients, including two fatalities.
Conclusion: Anticoagulation had no impact on long-term survival
and was not benign. The data do not support the routine use of
warfarin in these patients.
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Objective: To evaluate the impact on the outcome of some
invasive and non-invasive parameters in patients with unoperated
Eisenmenger syndrome (ES) before starting specific treatment for
PAH. Methods. Patients, before starting specific therapy, under-
went basal. At follow-up, we considered clinical worsening.
Results: 29 consecutive patients (12M, 17F age 36.8 = 12.5) were
followed-up for 33.1 £11 months. All were treated with oral
bosentan. 10 patients (group A) had clinical worsening and 19
(group B) did not. At basal clinical evaluation there was no
significant difference between group A and B (WHO class 3.4 = 0.5
vs 3.1 £0.4, p=ns). At 6MWD test group A and B were not
significantly ~ different in walking distance (310 =128 s
293 £106m, p=nmns) and O2 saturation at the end of the test
(75 %6 vs 73+ 8%, p =ns; O2 saturation reduction —11 £2 vs
—14 £ 4%; p=ns). At right heart catheterization there was no
significant difference in QP/QS (0.7 = 0.2 vs 0.9 = 0.5), indexed
cardiac output (2.9 = 1.1 vs 3.2 £ 1.2 I/min/m2, p = ns), indexed
pulmonary vascular resistances (IPVR: 19 =7 vs 23 = 15 WU/m2;
p=ns), mean pulmonary arterial pressure (72*18 s
79 * 14mmHg; p = ns). At vasoreactivity test, Group A (poorer
prognosis) showed a significantly lower reduction of iPVR
(-41 £ 13% vs -62 £ 18%, p <0.01). A reduction <50% of iPVR
had a sensitivity of 80% and a specificity of 79% for poorer prognosis
at a long term follow-up. Only 1/29 showed a positive response to
the vasoreactivity test according to guidelines criteria.

Conclusions: A reduction of iPVR <50% at vasoreactivity test is
associated with a poorer prognosis in Eisenmenger syndrome at a
long term follow-up.
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Background: Recent studies demonstrated that administration of
endothelial progenitor cells (EPCs) or suppression of several
inflammatory pathways inhibited the development of pulmonary
hypertension (PH) in animals. We tested the hypothesis that
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bosentan modulates the incorporation of bone marrow (BM)-
derived EPCs and macrophages into pulmonary vascular lesions.
Methods and Results: Lethally irradiated C57BL6 mice, trans-
planted with BM cells from littermates expressing eGFP, were
kept in hypobaric hypoxia (380 mmHg) or in the ambient air,
and were injected with saline or bosentan sodium salt (30 mg/kg/
d, ip), for 21 days. Compared with controls (17.6 = 0.9 mmHg),
right ventricular systolic pressure was increased in hypoxic mice
(26.6 1.0, p<.05), which was inhibited by bosentan
(22.9 £1.1, p<.05). Furthermore, compared with controls,
percentages of CD31 + eGFP + BM-derived endothelial cells/
whole CD31+ cells (43203 vs 1.4*0.1) and of MO-
MA2 + eGFP + BM-derived macrophages/ whole MOMA2+
cells (38.4*=5.5 vs 17.4 = 2.6) were higher in hypoxic mice
(p <.05), either of which were promoted (5.5 = 0.3) or inhibited
(18.6 =2.4) by bosentan (p <.05), respectively. Consistently,
compared with controls, percentages of EPCs/ whole mono-
nuclear cells in the peripheral blood were increased in hypoxic
mice, which were further increased by bosentan.

Conclusions: Bosentan promoted BM-derived EPC incorporation
but inhibited macrophage infiltration into pulmonary vascular
lesions. Modulation of BM-derived cells could be a new
mechanism of bosentan in inhibiting PH.

4051

Role of heme oxygenase-1 and endothelial

progenitor cells in the beneficial effects of
erythropoietin on flow-associated pulmonary

arterial hypertension

Rosa Laura E van Loon, Department of Pediatric Cardiology,
University Medical Center Groningen, Groningen,

The Netherlands

Beatrijs Bartelds, Department of Pediatric Cardiology, University
Medical Center Groningen, University of Groningen, Groningen,

The Netherlands

Frank ADTG Wagener, Department of Pharmacology and Toxicology,
Nijmegen Center for Molecular Life Sciences, University Nijmegen
Medical Center, The Netherlands

Mitjam E van Albada, Department of Pediatric Cardiology, University
Medical Center Groningen, University of Groningen, Groningen,

The Netherlands

Nada Affara, Department of Pediatric Cardiology, University Medical
Center Groningen, Groningen, The Netherlands

Hans Wijnberg, Department of Pediatric Cardiology, University Medical
Center Groningen, Groningen, The Netherlands

Saffloer Mohaupt, Department of Pediatric Cardiology, University
Medical Center Groningen, Groningen, The Netherlands

Rolf M F Berger, Department of Pediatric Cardiology, University
Medical Center Groningen, Groningen, The Netherlands

Objectives: We previously reported that erythropoietin (EPO)
improves pulmonary vascular remodeling in rats with flow-
associated pulmonary arterial hypertension (PAH). To test the
hypothesis that EPO improves this remodeling through activation
of heme oxygenase-1 (HO-1) and mobilization of endothelial
progenitor cells (EPCs), we treated these rats with EPO with and
without a HO-activity blocker (SnMP).

Methods: Flow-associated PAH was created in rats by injection of
monocrotaline followed by an abdominal aorto-caval shunt. Rats
were randomized to EPO (PAH + EPO,n = 14), EPO + SnMP
(PAH + EPO + SnMPn = 13), ShMP (PAH + SnMPn = 11) or
no treatment (PAH,n = 14). Three weeks later, hemodynamics,
pulmonary vascular remodeling, number of EPCs in peripheral
blood and pulmonary HO-activity were evaluated.

https://doi.org/10.1017/51047951109991946 Published online by Cambridge University Press

5th World Congress of PCCS 43

6.0 Wall thickness small pulmonary vessels (um)

50 PaMvs control p=0.001 "
40 " .

30 :

20

10 )

oo /—— ¢ :

control PAH PAH+EPO PAH+EPO+SnMP PAH+SnMP
vs PAH p=004 NS p=0.04
e PAHSEPO: NS p=0.04

500 Number of endothelial progenitor cells per microscopic field

PAH vs control NS

400

200 )

200

100 ’ |

0

control PAHYEPO PAH+EPO+SAMP PAH+SnMP
v PAH: p=004 p=0.002 p=007
vi PAH+EPO. p=0.058 NS

120 Heme oxygenase activity (umol/mg protein/minute)

WII

10,0 PAH vs control

a0
6,0
40
20
0.0+

control PAH+EPO PAH*-EF'0+5nMP PAH+$nMP
vE PAH!
v PAH/EPO: NS Iﬁ

Results: Compared to PAH, wall thickness of small pulmonary
vessels decreased after EPO, increased after EPO+SnMP and
increased even more after SnMP treatment (Figure).

Number of EPCs increased after EPO and SnMP and increased
even further after EPO+SnMP treatment. Pulmonary HO-activity
remained stable after EPO and decreased after SnMP and
EPO+SnMP. Pulmonary arterial pressure and right ventricular
contractility remained unchanged.

Conclusion: In this rat model of flow-associated PAH, EPO
improved pulmonary vascular remodeling, increased the number
of EPCs in peripheral blood, but did not increase pulmonary
HO-activity. HO-activity blockade alone worsened pulmonary
vascular remodeling, while increasing the number of EPCs. This
indicates that both EPO and HO have beneficial effects on PAH,
however, mediated via different mechanisms. The beneficial
effects of EPO do not seem mediated by increased HO-activity.
Our data suggest, however, that HO may facilitate the homing of
circulating EPC:s to the diseased pulmonary vascular bed.
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Left ventricular outflow tract obstructions (LVOTO) constitute a
subgroup of congenital heart defects genetically determined.
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Significant male-gender bias is observed, pointing to involvement
of X-chromosome. Skewed X-chromosome inactivation (XCI)
is observed in heterozygous females carrying gene mutations
involved in X-linked syndromes. We hypothesized that this non-
random XCI may contribute to LVOTO in women.

Methods: We accessed provincial patient and DNA database to who
echocardiography was performed. To assess XCI in females, we
determined methylation status at human androgen receptor locus on
X chromosome. Briefly, we assayed methylation of the different
alleles by digestion of the DNA with a methylation sensitive enzyme
(Hpall), followed by PCR amplification with fluoro-primers.
Skewing was calculated as ratio of amplification of methylated versus
unmethylated alleles. Individual data was analyzed in pedigree
context. Affected status was defined as aortic stenosis, bicuspid aorta,
coarctation or aortic root filation. Skewing was analyzed using three
cutoffs: 70:30, 75:25 and 80:20.

Results: We identified 307 individuals distributed in 43 families;
among them, 156 were females (48 affected). We found skewing in
excess of 80:20 is significantly more prevalent in affected than
unaffected females (p =0.004, odds-ratio 3.3[1.4-7.4]). In 19
females (11.3%), skewing seems to be protective based on possible
segregation of an X-linked disease allele. When analyzing allele size,
tendency is seen towards a protective or deleterious effect of certain
allele-sizes action (allele-sizes 247bp and 236bp, n = 18 and n = 10,
respectively; X2 247 = 4.3, X2 236 = 3.6; p = 0.08).

Conclusions: Skewed X inactivation significantly contributes
to LVOTO in affected females. In families compatible with
X-linked inheritance, inactivation of affected allele can be
protective against disease in women. These findings should
facilitate search for LVOTO loci on X-chromosome and
prospective use of XCI as clinical marker for disease progression.
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Catheter closure of perforated sinus of valsalva
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Objectives: Perforated sinus of valsalva (PSOV), is usually
congenital but the successful attempt to close the acquired
PSOV following AVR 1in a high risk surgical candidate opened
the possibility for transcatheter closure of PSOV.

Material & Methods: The procedure was attempted in 14 patients,
who were either not willing or were high risk candidates for
surgical correction. The age range was 12 to 48 years, and all were
in NYHA class III or IV. Echocardiography revealed rupture from
right coronary sinus into right ventricle (RV) in 9 and non-
coronary sinus into right atrium (RA) in 5. The estimated size of
the defect was 6-12mm. The defect was crossed retrogradely from
the aortic side and an arteiovenous guidewire circuit was
established. After balloon sizing, devices were successfully deployed
by antegrade venous approach (Rashkind umbrella device in 2 and
Amplatzer septal or ductus occluders in 12).

Results: There was complete abolition of shunt in 12, while 2 had
residual shunt. One patient with residual shunt developed
haemolysis, and was taken up for re-intervention but continued
to have haemolysis, while the second was readmitted with IE.
Both these patients were referred for surgical correction, which
was done successfully. On follow-up of 4 to 146 months, there
was no device embolisation and aortic regurgitation. One patient
died of progressive congestive heart failure.

Conclusions: Transcatheter closure in a selective group of patients
is safe and effective. Definitely, it has the advantage of obviating
open heart surgery, but complete occlusion is mandatory to
prevent complications.
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Comparison of transcatheter closure of VSD between
AmplatzerTM perimembranous VSD and Nit Occlud®
Lé VSD Coil

Kritvikrom Durongpisitkul, Faculty of medicine Siriraj Hospital,
Bangkok, Thailand, Thailand

Chodchanok Vijarnsorn, Faculty of medicine Siriraj Hospital, Bangkok,
Thailand, Thailand

Jarupim Soongswang, Faculty of medicine Siriraj Hospital, Bangkok,
Thailand, Thailand

Trong Phi Lé, University of Hamburg, Hamburg, Germany, Germany

Background: Ventricular septal defect (VSD) is the most common
congenital heart disease. Perimembranous type (PmVSD) and
doubly committed subarterial VSD (DCSA VSD) were by far the
majority isolated defect in Thai children. Transcatheter device
closure technique for both types of VSD has emerged as an
alternative treatment.

Objective: We retrospectively reviewed our patients who underwent
transcatheter closure of VSD using Amplatzer™ Perimembranous
VSD device from AGA Medical Corp, USA (begin in 2003) in
comparison with Nit Occlud® Le VSD Coil, Pfm AG, Cologne,
Germany (begin in 2006 with Lé TP). We compared the
demographic data and results of treatments including residual shunts
and complication such as third degree AV block (3AVB) or pacemaker
placement for both techniques in our VSD patients from 2003 to
2008. The diagnosis of PmVSD or DCSA VSD was confirmed by
transesophageal echocardiography or angiographic method.

Results: There are 85 patients received closure during the study
period. Device or coil was successfully implanted in 80 patients
(94.1%). The results of closure were shown in the table.
Conclusions: It appeared that transcatheter closure of VSD in both
Pm VSD and DCSA can be achieved by using either device. The
Amplatzer™ Perimembranous VSD had the advantage of
closure a larger defect with some patients with moderate residual
shunt but appeared to have a small number of 3AVB and required
Pacemaker. The Nit Occlud®™ Le VSD Coil had the advantage of
closure both type of defects with no 3AVB.

Amplatzer™ Nit Occlud® Le  p-value

Perimemb (n =57) VSD (n =23)

Age (yr) 18.5 £ 13.5 103+ 74 0.008
Weight (kg) 43.7+21.8 34.8*+21.1 0.09
VSD diameter (mm) 7.3 *2.1 59+ 1.6 0.011
Pm VSD VS DCSA 43 VS 14 S VS 17 <0.001

Qp:Qs 1.9+0.7 17408
0.262

Pacemaker 3/57 (5.2%)
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Percutaneous Pulmonary Valve Implantation in the
Young: Medium Term Follow-up

Marko Vezmar, Labatt Family Heart Centre, SickKids™, University of
Toronto, Canada ]

Kyong-Jin Lee, Labatt Family Heart Centre, SickKids®, University of
Toronto, Canada B

Rajiv Chaturvedi, Labatt Family Heart Centre, SickKids™, University
of Toronto, Canada

Claudia Almeida, McMaster University, Canada i

Brian McCrindle, Labatt Family Heart Centre, SickKids/‘m, University
of Toronto, Canada )

Cedric Manlhiot, Labatt Family Heart Centre, SickKids™, University
of Toronto, Canada
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Erick M Horlick, Peter Munk Cardiac Centre, University Health
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Lee N Benson, Labatt Family Heart Centre, SickKids™, University of
Toronto, Canada

To investigate physiological and clinical consequence of
percutaneous pulmonary valve implantation (PPVI) in patients
with chronic right ventricular (RV) outflow tract obstruction and
volume overload.

Between October 2005 and December 2008, 28 children
underwent PPVI due to the RV outflow tract (RVOT) stenosis
and/or regurgitation. The median age was 14.9 years (range
10.9-19 years) and weight 57.7kg (range 40-90.6kg). The
RVOT gradient was reduced (36 15 vs. 12£7mm Hg,
p <0.001), RV systolic pressure fell (61 £16 vs. 41 =11 mm
Hg, p<<0.001), and pulmonary regurgitation (PR) improved
from grade 2 or greater to none greater than grade 1 after PPVI
(p <0.001). MRI studies demonstrated a reduction in RV end-
diastolic volume (148 * 48 vs. 114 + 35 ml/m?, p < 0.005), and
increase in left ventricular stroke volume (52*12 wvs.
55 = 14 ml/m? p<0.008). Acrobic exercise performance im-
proved (24 = 5 vs. 28 = 4 ml/kg/min, p < 0.0001). RV function
was preserved and PR was absent in majority of children 24
months after the implant by echocardiographic study: with RV to
aortic pressure ratio (0.75*0.16 before PPVI, wvs. after
0.54 £0.13, p<0.001) and RV to PA peak pressure gradient
(67 = 23 before, vs. after 32 = 11 mm Hg, p <0.001). Freedom
from reoperation was 91%, 83%, 83%, and from transcatheter
reintervention 91%, 80%, 80%, at 12, 24 and 36 months
respectively.

PPVI is feasible and safe in young patients with dilated RVs.
There is an immediate improvement in hemodynamics and very
low rate of surgical re-intervention. Long term follow-up
demonstrates marked improvement in ventricular parameters,
PR and objective improvement in exercise capacity.
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Transcatheter fenestration creation and stenting of the
Fontan circuit with “diabolo” stents

Vinay K Bhole, Birmingham Children’s Hospital, United Kingdom
Zdenka Reinhardt, Birmingham Children’s Hospital, United Kingdom
Joseph V' DeGiovanni, Birmingham Children’s Hospital,

United Kingdom

John GC Wright, Birmingham Children’s Hospital, United Kingdom
Paul A Miller, Birmingham Children’s Hospital, United Kingdom
Rami Dhillon, Birmingham Children’s Hospital, United Kingdom
Arivalagan Kannivelu, Birmingham Children’s Hospital,

United Kingdom

Oliver Stumper, Birmingham Children’s Hospital, United Kingdom

Introduction: The role of fenestration in the Fontan circuit in the
early and late postoperative period remains controversial. We
present our experience of fenestration creation or optimization
using transcatheter techniques.

Materials and methods: Retrospective review of records of all the
patients who underwent transcatheter fenestration of the Fontan
circulation between 1/1998 to 12/ 2008.

Results: Nineteen patients underwent interventional creation/
augmentation of Fontan fenestrations (median interval - 29 days
(2 days—5.5 years) postoperatively). Indication for fenestration
was prolonged chylothorax in 9 (47%), Low cardiac output state
(LCOS) in 2 (11%), Protein Losing Enteropathy (PLE) in 4(21%)
and plastic bronchitis in 4 (21%) patients. All patients, except 3
had extracardiac Fontan. Transcatheter fenestration was created
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in 6 patients. We used peripheral Jostents with “diabolo
configuration” (waist 4-5mm) for fenestration stenting in all.
There was a significant drop in saturations (p <0.001) of 9%
(95% CI: 6-12) and mean Fontan pressure of 3 mm Hg (95% CI:
1-4). There was no catheter related mortality. There was one
episode of transient neurologic event and one pericardial effusion
requiring drainage.

There was resolution of chylothorax, PLE and bronchial casts in
all and cardiac output improved in both patients with LCOS.
Stent waist size was reduced in 2 but none have occluded.
Conclusions: Transcatheter creation and stenting of Fontan
fenestration is a safe and effective procedure for a failing Fontan
circulation. Stents with a diabolo configuration provide excellent
palliation and long-term patency.

4061

Aortic valvuloplasty in children: impact of rapid
ventricular pacing

Georgia Sarquella-BRugada, Hospital Sainte-Justine, Canada
Sylvia Abadir, Hospital Sainte-Justine, Canada

Josep Rodes-Cabau, CHUL, Québec, Canada

Christine Houde, CHUL, Québec, Canada

Adrian Dancea, Montreal Children’s Hospital, Canada
Nagib Dahdah, Hospital Sainte-Justine, Canada

Joaquim Miro, Hospital Sainte-Justine, Canada

Introduction: Ventricular pacing for balloon stabilization in aortic
valvuloplasty is increasingly used. We sought to evaluate its safety
and benefits in a children population.

Methods: Retrospective review of ten year experience in three
pediatric centers. Control group was obtained based on age of
patients and catheterizer in a match proportion of 2 non-paced
to 1 paced procedure.

Results: Overall, 140 procedures were performed in 130 patients
with mean follow-up time of 32,07 £ 34,98 months . There was
male predominance (68, 3%) with mean age of 5,6 * 6,97 years,
and mean weight of 24,24 &= 26,68kg at procedure. Ventri-
cular pacing has been used in 23 aortic valvuloplasties (16,4%)
since 2003.

Paced patients and control group were similar for procedure
duration, radiation time and final gradient relief measured by
echocardiography and catheterization. Non-paced procedures
were much more associated with multiple (>3) balloon inflations
(41,3% vs. 4,34%, X2 10,174 p=0,001), significant increase
of aortic regurgitation at 1 year (28,2% vs. 4,34%, X2
5,42 p=0,017) and last follow-up (30,4% vs. 4,34%, X2
6,133 p =0,011). Non-paced procedures were associated with
a higher risk of reintervention (23,9% vs. 4,34%, X2 4,086
p =0,039).

There was no difference in arrhythmia inducibility due to
ventricular pacing (13,4% vs. 8,69%, X2 0,87 p =0,7).
Conclusion: Rapid ventricular pacing for aortic valvuloplasty does
not increase the risk of arrhythmias, simplifies the procedure and
is associated with lower rates of reintervention possibly by
diminishing the number of balloon inflations needed.

4062

Long term results of pulmonary arteries rehabilitation
in patients with pulmonary atresia, ventricular septal
defect, pulmonary arteries hypoplasia and major
aortopulmonary collaterals

Andreea Dragulescu, Timone Children’s Hospital, Marseille, France
Virginie Fouilloux, Timone Children’s Hospital, Marseille, France
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Bernard Kreitmann, Timone Children’s Hospital, Marseille, France
Pascal Amedro, Arnaud de Villeneuve Hospital, Montpellier, France
Dominique Metras, Timone Children’s Hospital, Marseille

Alain Fraisse, Timone Children’s Hospital, Marseille

Olbjectives: To report long-term results of pulmonary artery rehabilita-
tion in pulmonary atresia, ventricular septal defect, hypoplastic
pulmonary arteries and major aortopulmonary collaterals.

Methods: Since 1993, 20 patients with profound pulmonary
arteries hypoplasia (mean Nakata index 26 * 14mm?>/m?)
benefited from a medico-surgical strategy of native pulmonary
arteries rehabilitation with an ultimate goal to achieve anatomical
repair with satisfactory hemodynamics (right ventricle to aortic
pressure ratio <<0.8).

Results: The first step, right ventricle to pulmonary artery
connection, was performed at a median age of 4.1(0.1-18.7)
months with one operative death. After a median duration of
4.3(1.1-26) months, followed the 2nd step of interventional
catheterizations (median: 2(1-7)/patient) consisting of 36
pulmonary angioplasties, 11 stent implantation and 20 collaterals
occlusions. Significant pulmonary arteries growth was obtained
in all cases with a Nakata index of 208 * 85 mm>/m” before
surgical correction (p <0.001). The 3rd step of surgical repair
was performed at a median age of 1.9(0.6—10.7) years, with right
ventricular outflow reconstruction and ventricular septal defect
patch closure, fenestrated in 3 cases. During a mean follow-up of
8.2 * 4.5 years, pulmonary arteries rehabilitation was pursued in
most patients, with 47 pulmonary angioplasties, 15 stent
implantation and 11 collaterals occlusion. Three patients with
poor hemodynamic result died. At last visit, the 16 survivors
are in NYHA class I (n=12) or II (n=4) with satisfactory
hemodynamics in 13 cases.

Conclusion: Medico-surgical pulmonary arteries rehabilitation is
successful in the majority of cases allowing complete repair with
an early and aggressive approach. However, long term manage-
ment often requires pursuit of the rehabilitation process.
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Is it Possible to Estimate the globe contractile function of
right ventricular Using Ultrasound Strain Rate Imaging?
Kun Sun, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, China

XiangChun Meng, Department of Pediatric Cardiology, Shanghai
Children’s Medical Center, Shanghai Jiaotong University, China
YuQi Zhang, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, Shanghai Jiaotong University, China

LiPing Yao, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, Shanghai Jiaotong University, China

GuoZhen Chen, Department of Pediatric Cardiology, Shanghai
Children’s Medical Center, Shanghai Jiaotong University, China

Objective: To evaluate the validation of ultrasound-based strain
rate imaging (SRI) in the quantitative assessment of the right
ventricular (RV) globe contractile function. Methods Tissue
Doppler images of whole longitudinal RV free wall were
recorded from the apical 4-chamber view in 7 closed-chest
anesthetized mongrel dogs during 5 different inotropic states.
dP/dTmax of RV in the isovolumic contraction period was
obtained simultaneously in each inotropic state during the right
cardiac catheterization, and served as the gold standard of RV
contractility. Peak systolic velocities (V), peak systolic strain rates
(SR), peak systolic strains (S) at the basal and middle segment of
RV free wall from the longitudinal axis were quantitatively
measured using commercial QLAB software system respectively.
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The above peak systolic indices were compared against dP/
dTmax by linear correlation. Results The peak systolic indices at
the basal and middle segments of longitudinal RV free wall
increased with the infusion of dobutamine and decreased with
the infusion of esmolol. A significant correlation was found
between RV dP/dTmax and peak systolic indices of RV free wall.
But the most significant correlation was between the peak
systolic SRs and dP/dTmax (with the peak systolic SR at the
basal segment r = 0.9197, p < 0.01; with the corresponding one
at the middle segment r=0.9033, p<<0.01). Conclusion
Ultrasound-based SRI could quantitatively estimate RV globe
contractile function. Peak systolic SRs determined at the
longitudinal RV free wall might be a good noninvasive indices
of RV globe contractility.
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Assesment of Ventricular Function and Synchrony by
Tissue Dopler Echocardiography in Children with
Congenital Complete Heart Block and Ventricular Pacing
Patricia Alvarez, CLINICA ALEMANA — HOSPITAL
ROBERTO DEL RIO, Chile

Valeria Acevedo, CLINICA ALEMANA — HOSPITAL
ROBERTO DEL RIO, Chile

Rodrigo Neghme, CONGENITAL HEART INSTITUTE,
ORLANDO — FL., United States

Gilberto Palominos, HOSPITAL ROBERTO DEL RIO, Chile
Katty Quezada, HOSPITAL ROBERTO DEL RIO, Chile
Marcela Alburquenque, HOSPITAL ROBERTO DEL RIO, Chile
Daneil Aguirre, CLINICA ALEMANA — HOSPITAL
ROBERTO DEL RIO, Chile

Manuel Pinto, CLINICA ALEMANA, Chile

Ventricular pacing is an accepted therapy for congenital complete
atrioventricular block (CCAVB). Electromechanical dyssyn-
chrony may play a role in the development of cardiomyopathy.
Objetive: To determine the effect of ventricular pacing in cardiac
function and synchrony in paced patients with CCAVB.
Methods: We compared 25 patients with CCAVB with 30 healthy
children with conventional echocardiography, TDI, TSI, strain,
strain rate, maximal difference in 12 LV segments for T's and Ts-SD.
Results: The median age at pacemaker implatation was 30 months
with a median length of follow-up of 63 months. Our report
compares findings between the paced and control groups. LV, RV
and LA sizes were similar. A difference was not found in systolic
and diastolic LV function. A significant difference was observed
in tricuspid tissue Doppler: ¢’ 0.13 v/s 0.15 m/s (p = 0.021), E/¢’
58 v/s 43 (p<<0.001) and s’ 0.08 v/s 0.12m/s (p<<0.001).
Maximal difference in 12 LV segments was 109 v/s 89m/s
(p = 0.004) for Ts and 36 v/s 30 m/s Ts-SD (p > 0.05). Strain was
similar in both groups. A significant difference (p <0.001) was
found between septum and LV, septum and RV, and RV and LV
when evaluating synchrony with TDI y TSI.

Conclusion: Conventional echocardiography did not find differ-
ences between groups. However, tissue Doppler demonstrated
abnormalities in RV function and LV synchrony. These findings
could play a role in the development of late cardiomyopathy.
Doppler and strain rate imaging may become useful in the long
term follow-up of CCAVB patients.
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Abnormal Left Ventricular Torsion and Untwist Rate in
Patients with Myocarditis

Nee Scze Khoo, Stollery Children’s Hospital, Canada
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Background: Conventional echocardiography has low sensitivity in
detecting patients with myocarditis and normal left ventricular
ejection fraction (LVEF). Speckle tracking imaging allows
measurement of LV torsion and untwist, an alternative measure
of LV function. Abnormalities of these parameters may identify
patients with myocardial inflammation.

Method: We consecutively enrolled patients (10-45 yrs) with
chest pain and elevated troponin when ischemia has been
excluded on magnetic resonance imaging (MRI) or angiography.
All patients had ECG, echocardiography and MRI. Angiography
was performed if an ischemic cause was suspected. LV torsion
parameters were compared with age-matched controls.

Results: We recruited 10 patients with 1 excluded for poor image
quality. Of the 9 patients analyzed, 7 have features of myocarditis
on MRI. Patient 1 to 3 had reduced torsion and untwist rate.
Patient 1 and 2 on follow up showed recovery of torsion and
untwist rate. Patient 4 to 8 had increased basal rotation rate
(rotR) and Patient 8 had increased torsion. Details are
summarized in a table. Tissue Doppler imaging, LVEF and
other measured LV torsion parameters were non-differentiating.
Conclusion: Abnormality in LV torsion, untwist rate or basal rotR
identified all patients with myocarditis. Reduction in torsion and
untwist rate normalized with patient recovery. Enhanced LV
basal rotR and torsion may reflect early compensatory mechan-
ism to maintain LV function in myocarditis with normal LVEE
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Rapid Three Dimensional Echocardiography Assessment
of Right Ventricular Volume and Function in Congenital
Heart Disease: Comparison with Cardiac Magnetic
Resonance Imaging

Nee Scze Khoo, Stollery Children’s Hospital, Canada

Alistair Young, Department of Anatomy with Radiology, University of
Auckland, New Zealand

Christopher Occleshaw, Department of Radiology, Auckland Hospital,
New Zealand

Brett Cowan, Centre for Advanced MRI, University of Auckland,
New Zealand

Irene Zeng, Department of Cardiology, Auckland Hospital, New Zealand
Thomas L Gentles, Green Lane Paediatric & Congenital Cardiac
Services, Starship Children’s Hospital, New Zealand

Background: Quantitative assessment of right ventricular (RV)
volumes with 2-dimensional echocardiography is unreliable.
Three-dimensional echocardiography (3DE) is promising but
limited by time consuming analysis. Utility of 3DE for RV volume
estimation is uncertain in congenital heart disease where RV
dilatation and dysfunction is common. This study compares 3DE
measurements of RV volumes and ejection fraction (EF) obtained by
manual tracing methods; disc summation (DS) and 3DE apical
rotation (AR), with automated border detection (ABD) algorithm
and with manual adjustment (MABD) in patients with congenital
heart disease. 3DE measurements were compared with cardiac
magnetic resonance imaging (MR).

Method and Results: Twenty-eight (52%) of 54 consecutively
recruited patients (median age, 17 years) with congenital heart
disease had adequate 3DE imaging. All MRI images were adequate.
Analysis were performed by separate observers for the different
modalities. There was a wide range of RV size (MR EDVi
143+ 43ml/m? and function (MR EF 48 =10%). RT3DE
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systematically underestimated EDV (p <0.001) with greater under-
estimation in dilated RVs (r=0.60, p<0.001). There was no
significant difference for EF measurement in all methods except
ABD (—2.6% % 6, p = 0.03). No significant difference in inter and
intra-observer reproducibility for EF between 3DE and MR. Mean
analysis time for ABD was 5 compared with 13—19 minutes for
MABD, DS and AR (p <0.0001).

Conclusion: Approximately half of patients with congenital heart
disease had adequate 3DE images. 3DE accurately estimates EF
but underestimates volumes, particularly when the RV is dilated.
ABD minimally underestimates EF but offers significant analysis
time reduction.

Variables EDVi {%differencel, EF  Difference 3DE vs. MR,
{absolute differencel (3DE-MR) vs. MR, r value
mean, SD p value

DS EDVi —19.3, 14 <0.001 0.91

AR EDVi —19.1, 13 <0.001 0.92

ABD EDVi —21.6, 13 <0.001 0.89

MABD EDVi —22.1, 12 <0.001 091

DS EF —0.5%, 6.9 0.72 0.78

AR EF —0.7%, 6.4 0.52 0.79

ABD EF —2.6%, 6.0 0.03 0.83

MABD EF +1.4%, 6.9 0.31 0.78
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Right Ventricular Ejection Fraction, Measured During
Routine Inter-stage Cardiac Magnetic Resonance
Imaging, Predicts Outcome for Patients with Hypoplastic
Left Heart Syndrome

Marina L Hughes, Great Ormond Street Hospital for Children,
London, UK, United Kingdom

Vivek Muthurangu, Great Ormond Street Hospital for Children,
London, UK, United Kingdom

Andrew M Taylor, Great Ormond Street Hospital for Children,
London, United Kingdom

Victor Tsang, Great Ormond Street Hospital for Children, London,
UK, United Kingdom

Katherine Brown, Great Ormond Street Hospital for Children, London,
UK, United Kingdom

Background: A protocol involving cardiac MRI for inter-stage
assessment of all infants with hypoplastic left heart syndrome
(HLHS) has been adopted by our unit since 2003.

Methods: All locally followed survivors of the Norwood I procedure
were included, following imaging under GA on a 1.5T scanner.
Coarctation (CoA) size was indexed against diaphragmatic
descending aorta. The primary outcome measure was survival to
analysis date (October 08). Secondary, functional outcome measures
were RV ejection fraction (RVEF), and cardiac output.
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Results: The cohort comprised 30 patients; of which 15 were
Sano-type, with median age and weight at scan 91 (33—291) days,
and 5 (3.2-11) kg.

The median CoA area index for all patients was 0.52 (0.22-1.0).
Twenty-one (70%) had a CoA area index<<0.7. There was
significant correlation between CoA index and cardiac output
(p = 0.04), but CoA indices were not correlated with RVEE

The median RVEF for this cohort was 53% (30-81%). There
were 7 deaths, during total follow-up time 67 person-years.
The RVEF was strongly predictive of death, with hazard ratio
0.92 (p = 0.02). Other factors, such as the CoA and PA indices,
anatomical type, age at MRI and cardiac output, did not predict
death.

Conclusions: Cardiac MRI provides comprehensive 3D imaging
and gives functional indices that predict outcome. Death is more
likely in HLHS patients with lower RV ejection fraction at inter-
stage. MRI. Measures to preserve RV systolic function are
paramount in the complex management of these patients.
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Cardiac Effects of Antiretroviral Therapy in HIV-Negative
Infants Born to HIV-Positive Mothers: The Prospective
NHLBI CHAART-1 Study

Steven E Lipshultz, University of Miami, United States

William T Shearer, Baylor College of Medicine, United States

Bruce Thompson, Clinical Trials and Survey Corporation, United States
Kenneth C Rich, University of Illinois- CHicago, United States
Irene Cheng, Clinical Trials and Survey Corporation, United States
James D Wilkinson, University of Miami, United States

Steven D Colan, Harvard University, United States

Background: Antiretroviral therapy (ART) has reduced vertical
transmission of HIV. However, long-term cardiotoxicity to
children after in utero exposure to ART is unknown but has
occurred in animals.

Methods: We compared echocardiograms taken between birth
and 24 months in two groups of HIV-negative infants of HIV-
positive mothers: one group of 136 infants who had been
exposed to ART (ART+) and the other of 216 infants who had
not (ART—).

Results: Mean left ventricular (LV) mass z-scores ranged from
—0.09 to —1.42 below normal in both groups and were
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consistently lower in ART+ girls than in ART— girls: the
differences in mean Z-scores were —0.40 at birth (P =0.01),
—0.99 at 6 months (P < 0.001), —0.73 at 12 months (P < 0.001),
and -0.86 at 24 months (P <0.001). Corresponding differences
in Z-scores for boys were smaller: 0.13 at 1 month (P = 0.41),
—0.45 (P =0.01) at 6 months, —0.19 (P = 0.24) at 12 months,
and —0.32 at 24 months (P = 0.05). Septal wall thickness and LV
dimension were smaller than expected in ART+ infants, but LV
contractility was consistently about 1 SD higher at all ages
(P <0.001). In ART+ infants, LV fractional shortening was
higher than in ART — infants: girls showed a greater difference.
Conclusion: Fetal exposure to ART is associated with reduced LV
mass, LV dimension, and septal wall thickness Z-scores and
increased LV fractional shortening and contractility during the
first 2 years of life. These effects are more pronounced in girls
than in boys. Fetal exposure to ART may impair myocardial
growth while improving LV function.

4069

Gender differences in long-term dexrazoxane
cardioprotection in doxorubicin-treated children with
acute lymphoblastic leukemia

Steven E Lipshultz, University of Miami Miller School of Medicine,
United States

Rebecca E Scully, University of Miami Miller School of Medicine,
United States

Stuart R Lipsitz, Brigham and Women’s Hospital, United States
Steven E Sallan, Dana-Farber Cancer Institute, United States
Lewis B Silverman, Dana-Farber Cancer Institute, United States
Tiacie L Miller, University of Miami Miller School of Medicine,
United States

E John Orav, Brigham and Women’s Hospital, United States
Steven D Colan, Children’s Hospital Boston, United States

Objective: To evaluate the long-term effect of the cardioprotectant
dexrazoxane (DZR) in children undergoing doxorubicin (DOX)
chemotherapy for leukemia.

Methods: We centrally remeasured echocardiograms from child-
hood leukemia survivors who were randomly assigned to
treatment with DOX only (n=66; 30mg/m>/dose for 10
doses) or DOX plus DZR (n = 68; 300 mg/m>/dose).

Results:  Five years post-treatment, mean LV end systolic
dimension (ESD) z-score was significantly larger than predicted
for body-surface area for DOX (mean = 0.46, P-valuegeviation of
mean from normal = 0.01) but not for DZR/DOX (0.06, P = 0.74);
DOX LV fractional shortening (ES; —0.78, P =.001; DZR/
DOX = —0.38, P=0.11) and thickness to dimension ratio
(—0.96, P<0.001; DZR/DOX = —0.32, P =0.08) were also
abnormal. LV end diastolic posterior wall thickness (EDPWT)
was reduced in both groups (1.19, P <0.001) than DZR/DOX
(—0.74, P <0.001).

By gender, LVESD z-score was significantly larger than normal for
DOX males (mean = 0.48, P =0.04) but not DZR/DOX males
(0.19, P = 0.41) or females (DOX female = 0.38, P = 0.22; DZR/
DOX female = —0.17, P =0.56). LVES z-score was significantly
different from normal in DOX females (mean = —1.29, P < 0.001),
but not DZR/DOX females (—0.22, P=0.54) or males
(DOX = —0.45, P=0.15; DZR/DOX = —0.52, P=0.09), as
was LV thickness to dimension ratio (DOX female = —1.03,
P <0.001; DZR/DOX female =0.02, P =0.93). DZR/DOX
females were the only group with normal LVEDPWT z-score
(mean = —0.43, P=0.07; DOX/female = —1.43, P <0.001;
DOX male=—1.05, P<0.001; DZR/DOX male= —0.94,
P <0.001).
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Conclusions: Though seen in both genders, primarily females drive
the long-term DZR cardioprotective effect. DZR/DOX females
exhibit more normal IV dimensions and more appropriate wall
thickness for LV dimension, consistent with less LV remodeling.
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Genetic Analysis in Patients with Left Ventricular
Noncompaction and Evidence for Genetic Heterogeneity
Fukiko Ichida, University of Toyama, Japan

Yanlin Xing, University of Toyama, Japan

Lishen Shan, University of Toyama, Japan

Rui Chen, University of Toyama, Japan

Sayaka Watanabe, University of Toyama, Japan

Shinichi Tsubata, University of Toyama, Japan

Neil E Bowles, University of Utah School of Medicine, United States
Jeffrey A Towbin, Bayler College of Medicine, United States

Left ventricular noncompaction (LVNC) is a cardiomyopathy
characterized by numerous excessively trabeculations and deep
intertrabecular recesses. This study was performed to investigate
Japanese LVNC patients for disease-causing mutations in a series
of selected candidate genes. DNA was isolated from the
peripheral 103 patients including 44 cases from 20 families and
59 sporadic cases. DNA samples were screened for mutations in
the genes encoding G4.5 (TAZ), a-dystrobrevin (DTNA), al-
syntrophin (STNA1), FK506 Binding Protein 1A (FKBP1A or
FKPB12: FKBP1A), and LIM Domain Binding protein 3
(Cypher/ZASP: LDB3), using single-strand conformational
polymorphism analysis (SSCP) and DNA sequencing. DNA
variants were identified in 17 of the 103 patients, including 15
cases from 4 families and 2 sporadic cases. A splice acceptor
mutation of intron 8 in TAZ (IVS8-1G > C) was identified in
one family with isolated LVINC, resulting in deletion of exon 9
from mRNA. In a sporadic case of isolated LVNC and Barth
syndrome (BTHS), a 158insC in exon 2 of TAZ resulting in a
frame-shift mutation was identified. A 1876G > A substitution
changing an aspartic acid to asparagine (D626N) was identified in
LDB3 in four members of two families with LVNC. A 163G > A
polymorphism was identified in LDB3, which changed a
valine to isoleucine (V55I) in one patient with isolated LVNC.
In addition, in a family with nonisolated LVNC, a 362C > T
mutation was identified in DTNA. LVNC, like other forms of
inherited cardiomyopathy, is a genetically heterogeneous disease,
associated with variable clinical symptoms and can be inherited as
an autosomal or X-linked recessive disorder.
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Endocardial Radiofrequency Septal Reduction—-The
‘other’ treatment option for Hypertrophic Obstructive
Cardiomyopathy (HOCM) in Children

Sujeev K Mathut, Birmingham Children’s Hospital, United Kingdom
Vinay K Bhole, Birmingham Children’s Hospital, United Kingdom
Arivalagan Kannivelu, Birmingham Children’s Hospital, United Kingdom
Rosemary A Edgar, Birmingham Children’s Hospital, United Kingdom
Jo-Anne M Timmins, Birmingham Children’s Hospital,

United Kingdom

Joseph V' DeGiovanni, Birmingham Children’s Hospital, United Kingdom

Objectives: To evaluate the efficacy and safety of endocardial
radiofrequency septal reduction in the management of HOCM
in children.

Method: Retrospective analysis of patient records over a ten year
period (1998-2008).
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Results: Twelve patients with median age of 10.2 years (range
4-17.2) and median weight of 31.3 kg (range 16—68.7) underwent
14 procedures. The mean (SD) peak systolic echo gradient across
LVOT was 87.6(%£24.1) mm Hg. A mean (SD) of 20(£9.7) lesions
were applied under fluoroscopic and trans-oesophageal echo
guidance using a cooled tip ablation catheter whilst monitoring
the cardiac electrogram for the presence of a His bundle potential.
Mean (SD) fluoroscopy time was 25.8 (£6.4) minutes. Mean (SD)
post-procedure Troponin-T level was 3.6 (*2.8) mcg /1.

The mean (95% CI) decrease in the peak systolic gradient in the
LVOT was 22.7(9.8-35.5) mm Hg in peri- procedure transcath-
eter measurement (p = 0.002), and 51.1(36—66.2) mm Hg on the
trans- thoracic echo performed in the follow-up out-patient visit
(p <0.001). Two patients had transient heart block during the
procedure and one, a groin haematoma. All but one patient
reported symptomatic improvement post procedure.

Conclusion: Endocardial radiofrequency septal reduction is an
effective alternative to surgical myectomy and alcohol septal
ablation in children with HOCM. It is repeatable and minimally
invasive. It can result in a significant reduction in gradient but
needs to be performed systematically under imaging guidance
and careful monitoring with intracardiac electrograms.

4072

Prenatal echocardiographic diagnosis and follow-up of
acid maltase deficiency with cardiomyopathy

Anna Lamberti, R. DEBRE HOSPITAL PARIS, France
Maurice Guirgis, R.DEBRE HOSPITAL PARIS, France
Franck Iserin, R. DEBRE HOSPITAL PARIS, France

Jean Marc Lupoglazoff, R. DEBRE HOSPITAL PARIS, France
Heélene Ogier de Baulny, R. DEBRE HOSPITAL PARIS, France
Suzel Magnier, R. DEBRE HOSPITAL PARIS, France

André Denjean, R.DEBRE HOSPITAL PARIS, France
Annabelle Azancot, R. DEBRE HOSPITAL PARIS, France

Enzyme replacement therapy (ERT) is a recent tool in treatment
for cardiomyopathies (CMP) in Pompe’s disease (PD). ERT
by MYOZYME (alfa-alglucosidase)intravenously can reduce
hypertrophy and improve cardiac function.We describe prenatal
echocardiographic (E) diagnosis and follow-up of a case of
familial PD.

In this 6th pregnancy diagnosis was confirmed on 17th week (W) by
fetal blood analysis .Parents refused pregnancy interruption;
ultrasound examination at third trimester evidenced prefrontal
oedema and enlarged heart . Fetal E on 31st W established CMP
with right and left ventricular (LV) enlargement, wall thickening,
tricuspid regurgitation, moderate LV dysfunction (shortening
fraction SF:25%);one month later LV function was deteriorating
and induced delivery planned. At birth the baby(4.2kgs b.w.at 37th
W) required respiratory assistance, vasodilators and diuretics; he was
breathing spontaneously and breast feeding in 2nd W. After
pretreatment investigations and MRI he had first ERT injection
in day 18th and was discharged two days later. He is now on
MYOZYME 20mg/kg twice monthly, doing well, active and
beginning to stand up. Neonatal E confirmed CMP and follow-up
showed regression of hypertrophy and cardiac function recovery: SF
13% at birth improved to 32% and interventricular septum thicker
than 2SD at birth, normalized.

Conclusion: in our case of Pompe’s CMP LV function dramatically
worsened during last month of pregnancy but quickly recovered
with ERT. Best results are obtained with ERT early in life
therefore pregnancies at risk for PD should have fetal E
monitoring. If cardiac dysfunction is assessed early delivery
should be scheduled for optimal management and ERT.
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Cardiac response to Enzyme replacement therapy (ERT)
in infantile Pompe disease

Arul Narayanan, Royal Manchester Children’s Hospital,

United Kingdom

Alex Broomfield, Royal Manchester Children’s Hospital,

United Kingdom

Chetan Mehta, Royal Manchester Children’s Hospital,

United Kingdom

Oljectives: Infantile Pompe disease is a rapidly progressive lysosomal
storage disease with fatality before 18 months. A deficiency of
lysosomal alpha-glucosidase results in glycogen storage within many
cells, including cardiac myocytes. The resultant cardiomyopathy
presents in early infancy. Most patients die of cardiac or respiratory
failure in the first year of life. The effects of ERT on cardiac
remodelling have thus far suggested preservation of cardiac function
during remodelling. We report our experience of the cardiac
response of eight patients to ERT (myoenzyme).

Methods: Retrospective review of the echocardiograms of eight
children with Pompe looking at the Left Ventricular mass,
LVPWd and FS over time after initiation of ERT.

Results:  Eight patients with median age of 43 months
(IQR:13-63). All children except one had regression of
ventricular hypertrophy in response to ERT, with near normal-
isation of posterior wall thickness, ventricular mass and
ventricular size. Systolic function was preserved and their FS
improved with ERT despite rapid changes in ventricular mass
and size. The oldest patient in our series is eight years old, has no
Left Ventricular Hypertrophy and has normal ECG. One child
(No. 6 in the chart) who died while on Enzyme replacement had
enzyme specific antibody response, which may have decreased
the efficacy of ERT. He also differed as initially he had dilated
Cardiomyopathy. This patient in fact had increase in LV mass
during ERT.

Conclusions: During ERT therapy, there appears to be preserva-
tion and indeed improvement in left ventricular function while
cardiac remodelling occurs.
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Screening for Chromosomal Deletions and Duplications
in Congenital Heart Disease using Multiplex
Ligation-dependent Probe Amplification

Milad El-Segaier, Department of Paediatric Cardiology, Lund
University Hospital, Lund, Sweden, Sweden

Karina Meden Serensen, Statens Serum Institut, Copenhagen,
Denmark, Denmark
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Vibeke Hjortdal, Department of Cardiothoracic and Vascular Surgery,
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Lars Allan Larsen, Wilhelm Johannsen Centre for Functional Genome
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Objective: Recent studies have suggested that chromosomal
deletions and duplications may be found in a proportion of
patients with congenital heart disease (CHD).

Methods: We have designed an assay for simultaneous analysis of
deletions and duplications in 26 genomic regions which have
previously been associated with CHD. The assay is based on the
Multiplex Ligation-dependent Probe Amplification (MLPA)
technique. The assay is performed in a single reaction and
targets the following genomic regions: 1p36, 1q21, 2q37, 2p22,
3q22, 4932, 4pl6, 5935.2, 5q35.3, 6p25.3, 7q22, 7q11.23,
8q12.2, 8p23.2, 8p23.1, 8q34.13, 8q34.11, 10925.2, 1025.3,
11925, 13q14, 15926, 17p13, 17p11, 20p12, 22q11.

Results and conclusions: At the time of abstract submission we have
screened 173 patients with CHD using the CHD-MLPA kit.
The screening has revealed previously undetected chromosome
abnormalities in eight patients; 22q11 duplication (4 patients),
22q11 deletion (one patient), 5935 triplication (one patient),
2p22 duplication (one patient) and 2q37 deletion (one patient).
Conclusion: Our data suggest that approximately 5% of patients
with CHD are carriers of rare chromosomal abnormalities
which can be easily detected using the current designed kit;
CHD-MLPA.
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Increased myocardial Met-Enkephalin is associated with
reduced arterial oxygenation in Tetralogy of Fallot

Olivier W van den Brink, Alfred Hospital, Australia

Andrew D Cochrane, The Royal Children’s Hopsital, Australia
Franklin L Rosenfeldt, Alfred Hospital, Australia

Daniel ] Penny, The Royal Children’s Hopsital Melbourne & Murdoch
Children’s Research Institute, Australia

Salvatore Pepe, The Royal Children’s Hopsital & Murdoch Children’s
Research Institute, Australia

Enkephalins are co-released with catecholamines from sympa-
thetic terminals in the heart and have recently been identified to
play an important adaptive metabolic signalling role in
cardioprotection against ischemia or hypoxia-related injury.
The study aims were: a) to determine the myocardial levels of
methionine-enkephalin in tetralogy of Fallot; and b) to correlate
myocardial content of methionine-enkephalin with the extent of
arterial oxygen desaturation. Tissue samples obtained during
surgical correction of tetralogy of Fallot were assayed via
radioimmunochemistry for their methionine-enkephalin con-
tent. Arterial oxygen saturation was measured on admission for
surgery. The main finding was evidence of greater methionine-
enkephalin content in right ventricles of 21 patients suffering
from cyanotic spells (cyanotic spells: 2418 = 844 pg/g wet weight
tissue, n=6; no spells: 1175 * 189 pg/g wet weight tissue,
n =15, p =0.045). A negative correlation was evident between
the arterial oxygen saturation and myocardial methionine-
enkephalin content. In conclusion, myocardial methionine-enkephalin
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levels increase with the severity of cyanosis in congenital cardiac
disease. Opioids, particularly methionine-enkephalin, the key
bioactive end product of proenkephalin, may play an important
adaptive role in hypoxia-related adrenergic over-activity.
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Histone deacetylase inhibitor Trichostatin A promotes
cardiomyocyte differentiation of mesenchymal stem cells
Jie Tian, Department of Cardiology, Children’s Hospital of Chongqing
Medical University, China

Ge Yang, Department of Cell and Molecular Biology, Pediatric Institute
of Chongqing Medical University, China

Jing Zhu, Department of Cell and Molecular Biology, Pediatric Institute
of Chongqing Medical University, China

Yuan Chen, Department of Cardiology, Children’s Hospital of
Chongqing Medical University, China

Chuan Feng, Department of Cardiology, Children’s Hospital of
Chongqing Medical University, China

Lili Zhao, Department of Cardiology, Children’s Hospital of Chongqing
Medical University, China

Tewei Lv, Department of Cardiology, Children’s Hospital of Chongqing
Medical University, China

Background: This study was designed to investigate the effect of
histone deacetylase (HDAC) inhibitor Trichostatin A (TSA) on
the differentiation potential of mesenchymal stem cells (MSCs)
into cardiomyocytes.

Methods: Adult rat bone marrow MSCs were co-cultured with rat
cardiomyocytes in the presence of 5-azacytidine (5-aza), with or
without the treatment of different concentrations of TSA (100 nmol/
L, 300 nmol/L and 500 nmol/L) for 72hrs. mRINA expression of
early transcription factors related to cardiac muscle cells - GATA-4,
NKx2.5, MEF2c was evaluated using real time RT-PCR and the
protein expression of cardiac troponin T (cTnT) was determined
using immunofluorescence staining and Western blotting.

Results: One week after the co-culture of MSCs with pulsating
cardiac muscle cells, the cardiomyocyte differentiation began to
occur in MSCs. A significant amount of ¢TnT protein were
detected in two kinds of induction including the co-culture with
rat cardiomyocytes and 5-aza, ¢TnT protein levels were
significantly increased after TSA intervention of 72hrs as the
TSA concentration levels vary, the expression of ¢TnT was up-
regulated in a trend of concentration gradient, and associated
with constitutive activation of early transcription factors of
cardiac muscle cells - GATA-4, NKx2.5, MEF2¢ in MSCs.
However, GATA-4, NKx2.5, MEF2c mRNA levels were
significantly up-regulated after intervened 72 hrs as the concen-
tration levels of TSA vary in two kinds of induction.

Conclusion: Inhibition of HDAC facilities the ability of MSC
differentiation into cardiomyocyte, which manifests an important
role of acetylation in the regulation of cell differentiation.
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Platelet GP IIb/IIla receptor blockade versus selective
inhibition of platelet signal transduction: Which approach
is better to protect platelets during extracorporeal
circulation?
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Gerhard Ziemer, Germany

Objective: Blood contact with extracorporeal circulation (ECC)
and hypothermia as used in cardiac surgery cause platelet
dysfunction possibly followed by severe bleeding as well as
thrombotic complications. Platelet glycoprotein (GP) IIb/IIla
blockers protect platelets during ECC but may cause prolonged
platelet inhibition. An alternative may be selective inhibition of
platelet signal transduction using the new phosphoinositide-3-
kinase-p110B inhibitor TGX-221 that inhibits shear-induced
platelet activation without affecting the bleeding time.

Methods: Heparinized blood of healthy volunteers was treated in-
vitro with GP IIb/IIla blockers (tirofiban [half-life:1.5-2 hours],
eptifibatide [half-life:1.5 hours], FK633 [half-life:0.52 hours]),
TGX-221 or as control and circulated in an ECC model at
normothermia (37°C) and hypothermia (18°C). Before and after
circulation platelet aggregation and activation (P-selectin expres-
sion and B-thromboglobulin release) and platelet-ECC adsorp-
tion were investigated in flow cytometry and by ELISA.
Results: All investigated GP IIb/IIla blockers and TGX-221
inhibited platelet activation and aggregation at normothermia.
At hypothermia, however, platelet P-selectin expression was
decreased by tirofiban to 19.5% of control values but augmented
by FK633 and eptifibatide to 269% and 163% of control values
respectively (p <0.0001). Compared to control values tirofiban
and TGX-221 decreased platelet-ECC adsorption to 11.6% and
29.5% respectively (p < 0.05).

Conclusions: FK633 is the most suitable GP IIb/IIla blocker to
protect platelets during normothermic ECC especially regarding
its short half-life that may facilitate therapy control. However, at
hypothermia prothrombotic side effects of GP IIb/Illa blockers
should be considered. TGX-221 is a promising alternative and may
be safer for clinical use because of its selective mode of action.
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Mechanistic insights into hypothermia-induced platelet
dysfunction: P2Y12 receptor blockade protects platelets at
hypothermia as employed in cardiac surgery

Andreas Straub, Dept. of Thoracic, Cardiac and Vascular Surgery,
University Hospital of Tiibingen, Germany

Erik Westein, Australian Centre for Blood Diseases, Melbourne, Australia
Nicole Bassler, Baker IDI Heart and Diabetes Institute, Melbourne, Australia
Shala Dezfouli, St. Vincent’s Hospital, Department of Haematology,
Melbourne, Australia

Harshal Nandurkar, St. Vincent’s Hospital, Department of Haematology,
Melbourne, Australia

Shaun Jackson, Australian Centre for Blood Diseases, Melbourne, Australia
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Karlheinz Peter, Baker IDI Heart and Diabetes Institute, Melbourne,
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Objective: Hypothermia is employed in cardiac surgery to inhibit
ischemia-related organ damage. However, hypothermia causes
platelet activation and dysfunction, which can result in bleeding
as well as thrombotic complications.

Methods: Platelet adhesion and spreading on different physiolo-
gically relevant surfaces was investigated at normothermia


https://doi.org/10.1017/S1047951109991946

52 Cardiology in the Young: Volume 20 Supplement 1

(37°C), hypothermia (18-28°C) and after rewarming under ex
vivo flow and static conditions. In mice with body temperatures
of 37°C and 28°C tail bleeding times were assessed and platelet
aggregation in mesenteric arteries examined using intravital
microscopy. Platelet agonist ADP levels and ADPase CD39
activity were determined using bioluminometry and thin layer
chromatography.

Results: Bleeding times as well as platelet-collagen and platelet-
vWF adhesion at physiological flow are reversibly prolonged by
hypothermia. Furthermore, hypothermia causes a partially
reversible platelet spreading defect.

In contrast, platelet thrombi formed in vivo at hypothermia are 2.2-
fold larger (p<<0.001) and dissagregate 5-fold less (p <<0.001)
compared to normothermia. This is paralleled by a 2.2-fold increase
of platelet-fibrinogen adhesion (p < 0.001).

Hypothermia reduces CD39-activity, subsequently impairing ADP
degradation and increasing ADP-mediated platelet activation.
Administration of platelet ADP receptor P2Y 12 antagonists reverses
hypothermia-induced platelet thrombus formation in vivo.
Conclusions: Most hypothermia induced platelet function-inhi-
biting eftects are reversible on rewarming. Hypothermia-induced
platelet activation can be explained by the observed reduction of
CD39 ADP-metabolising activity. We present a novel concept of
platelet protection against activation during hypothermia, which
is based on P2Y 12 inhibition. Because short-acting intravenously
applicable P2Y12-blockers may soon be clinically available
further clinical studies demonstrating the transferability of our
concept into clinical practice are warranted.
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Incidence of Significant Tricuspid Regurgitation

in Patients with Right Ventricular Outflow Tract
Dysfunction and Impact of Percutaneous Pulmonary
Valve Implantation on Tricuspid Valve Function
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Ormond Street Hospital for Sick Children, Germany

Sachin Khambadkone, UCL Institute of Child Health and Great
Ormond Street Hospital for Sick Children, India

Vivek Muthurangu, UCL Institute of Child Health and Great Ormond
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Background: Percutaneous pulmonary valve implantation (PPVI) is a
less invasive strategy to treat right ventricle (RV) to pulmonary
artery (PA) conduit dystunction. However, in contrast to surgery,
concomitant tricuspid valve lesions cannot be treated with this
technique. Therefore, we analysed the incidence of significant
tricuspid regurgitation in patients with RV to PA conduit
dysfunction and the impact of PPVI on tricuspid valve function.
Methods: Magnetic resonance (MR) imaging including biventricular
volumes and great vessel blood flow assessment was performed prior
to and immediately after PPVI in 146 patients. Retrospectively, out
of this patient population, we selected patients who had a tricuspid
regurgitation fraction (TRF) >10% on MR prior to valve
implantation. TRF was calculated from right ventricular stroke
volume and pulmonary artery forward flow.
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Results: 16 patients had a tricuspid regurgitation fraction >10%
(incidence 10.9%). After PPVI, the gradient across the conduit
fell from 40.8 £12.4mmHg to 15.9 = 5.3 mmHg (p <0.001).
In addition, there was a decrease in RV end-diastolic volumes
(113.3£20.8ml/m2 to 89.3*19.6ml/m2, p<<0.001) and
pulmonary regurgitation fraction (16.6 * 14.6% to 1.9 = 2.7%,
p <0.024) on MR. Reduction in RV pressure and/or volume
overload was associated with a significant reduction in TREF
(25.4 = 6.4% to 8.2 = 3.7%, p <0.001).

Conclusion: Significant tricuspid regurgitation in the context of
RV to PA conduit dysfunction is not common. Further, relief in
RV volume and pressure overload by PPVI improves tricuspid
valve function acutely. This is important, when patients are
selected for either surgical or percutaneous treatment of RV to
PA conduit dysfunction.
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Are some ASD patients predisposed to developing heart
block?

Dhaval R Patel, Hope children’s Hospital, Advocate Christ Medical
Center, United States

David A Roberson, Hope children’s Hospital, Advocate Christ Medical
Center, United States
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Center, United States

Introduction: Complications of device closure of ASD are well
known and device position has been implicated in the incidence
of heart block. We suggest preclosure ASD electrophysiology
may also predispose patients to permanent forms of heart block.
Method: A retrospective analysis was performed on patients who
underwent catheterization for closure of ASD or PFO between
March’02 and October’08. Pre and post procedure electro-
cardiograms were reviewed.

Results: 16.5% (41/248) had preexisting prolonged PR interval
(first degree block). 8 of these 41 (19.5%) still had first degree
block at 12 months. Of the 207 with normal PR pre closure, 5
had first degree block at 12 months (2.4%).

ANOVA with post hoc Tamhane” T2 was performed to test the
change in PR, HR over time. No change in HR was seen
(P =0.083). Compared to baseline, PR significantly shortened
by 6 months post procedure (P <0.01) and more notably by 12
months (P <0.001).

2% (5/248) had atrial arrhythmia (not heart block) that completely
resolved (2/248 required oral antiarrythmic therapy).

Conclusion: A high incidence of prolonged PR interval was observed
prior to ASD closure (16.5%); this has not been previously reported.
After device closure, PR interval remained abnormal in a 19.5% of
these patients at one year post implant. Denovo first degree block
was seen in only 2.4% at one year. Preoperative right atrial
enlargement with tricuspid annular enlargement may predispose
patients to pericatheterization or post device heart block; heart
block may not be entirely related to the device.
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Pulmonary artery stents in small children (< or =12kg):
short and mid-term results

Jeffrey R Frazer, Rady Children’s Hospital of San Diego and the
University of California San Diego, United States
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Objectives: Stent placement in branch pulmonary arteries(BPA) of
small children, has been limited by the need for large sheaths and
hemodynamic instability. Advances in delivery techniques and
stent design have allowed the delivery of large stents through
small sheaths. We report our short and mid-term results of BPA
stents in patients </=12kg.

Methods: Initial and follow-up cath data of all pts </=12kg who
received stents in BPA from 1998-2006 was reviewed.

Results: 70 patients received 98 stents in 94 vessels. Median age was
1.2 yrs (0.1-3.2) and weight 8.6kg (3.3-12.0). A subgroup of 33
patients (41 vessels) were <8 kg at initial stent implant with median
age 0.6 yrs (0.1-1.2) and median weight 5.9 kg (3.3-7.9). (Table I)
Follow-up data was available for 57 pts (77vessels) and 125 caths,
median 2 additional caths/patient (1-9 caths), over a median follow-
up of 3.6 yrs (0.2-10.0). Further balloon/stent dilation was performed
in 83% (64/77) of vessels and 17% of vessels (13/77) required no
further interventions to date. At the last cath, the vessels were dilated
to 9.2+ 24mm and the peak gradient decreased to 7.9 mmHg
(p <0.001). Three major complications occurred-rupture of the LPA
during intraoperative implantation, air embolus and stent entrapment
of a dilator tip. There were no procedural deaths.

Conclusion: BPA can be stented safely and effectively in small
patients. Redilation or further dilation to accommodate somatic
growth with good hemodynamic results has been achieved at
medium-term follow-up. Long term follow up is necessary to
determine if these stents can be dilated to adult size.

Acute results Minimum Peak gradient Right ventricle/

diameter (mm) (mmHg) Femoral artery
ratio (%)
<=12kg (pre) 3.1 34 72
<=12kg (post) 6.9 11 52
<=8kg (pre) 2.6 37 71
<=8kg (post) 6.2 10 54

All p values <=0.01
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Severe Pulmonary Valve Stenosis With Right Ventricular
Failure And Cyanosis : Results Of Valvoplasty

Najma Patel, National Institute of Cardiovascular Diseases, Pakistan

In Pakistan a large proportion of children with pulmonary valve
stenosis (PS) present with cyanosis and severe right ventricular
failure (RVF). Our objective is to present immediate and long
term results of pulmonary valvoplasty (PVD) in these severely
sick children.

Methods: 150 children presented with PS from 2000 to 2007, in
paediatric cardiology unit of National Institute of Cardiovascular
Diseases. out of these 79 children, mean age 6.4 years, had RVF
often with ascitis (10) and peripheral oedema (34) and cyanosis
(55). JVP raised in 48, hepatomegaly (38).

PVD was performed with sedation in most and general anesthesia
in babies and unstable children.

Balloon dilatation wad performed using balloons 1.2—-1.5 times
the PV annulus diameter, in very sick children predilatation done
with smaller balloons.

Results: Mean LV saturation predilatation was 70% increased to
90% immediately after dilatation, 60 patients had Tricuspid
Regurgitation (TR) predilatation and 45 pts had TR post
dilatation. Mean peak pressure gradient (PPG) predilatation was
140 mmHg decreased to 60 mmHg postdilatation. 2 patients died
one with pulmonary hemorrhage, one with bradycardia
unresponsive to pacing and medication.
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After 3 months of follow up mean PPG decreased to 30 mmHg
(10-50 mmHg), mean O2 sat increased to 96%

On follow up all are doing well except those with hypoplastic
RV. One developed restenosis Syears after the successful dilation
at 6 month of age with severe RV dysfunction and TR.
Conclusions:We conclude that safe and effective PVD can be
achieved even in severely symptomatic children with PVS and
RVE One need to evaluate the right and left ventricular sizes in
these children prior to dilatation, so that required degree of
dilatation can be determined.

4089

Closure of atrial septal defects in children with a
biodrgradeble implant device

Gareth ] Morgan, Hospital for Sick Children, Toronto, Canada
Rajiv Chaturvedi, Hospital for Sick Children, Toronto, Canada
Kyong-Jin Lee, Hospital for Sick Children, Toronto, Canada
Lee Benson, Hospital for Sick Children, Toronto, Canada

Device closure of atrial septal defects first took place in the 1970s
and since then, has become an attractive alternative to surgery in
the majority of secundum defects and patent foramen ovales. The
design of various devices available has changed considerably, but
in the majority of devices the presence of a significant amount of
foreign material is still a concern, for many reasons.

We describe the first series of 10 paediatric atrial septal defect
occlusions with the BioSTAR biodegradable implant device. All
implants were carried out by one operator. The only inclusion
criteria was a stretched diameter of 16mm or less. We
retrospectively matched a cohort of patients having defect
closure using the Amplatzer Septal Occluder in the same
institution and era and compared procedural data and acute
and mid term closure rates and complications.

The Biostar acute and mid term closure rates were both 100%
compared to 90% acute and 100% midterm closure in the
amplatzer patients. There were no significant complications in
either group. Although the procedure and fluorocscopy times
tended to be longer in the Biostar group, neither of these were
statistically significant.

Although the BioSTAR device is only suitable for smaller defects
and requires an 11F sheath, it can achieve at least equivalent
closure rates to the Amplatzer Septal Occluder with only a
minimal skeleton of foreign material remaining in the septum
after 6 months. Longer fluoroscopy and procedure times may be a
drawback, however this may improve with familiarity with the
device and deployment system.

4090

Stent implantantation in aortic coarctation.
Covered or bare?

Gianfranco Butera, Policlinico San Donato IRCCS, Italy
Luciane Piazza, Policlinico San Donato IRCCS, Italy
Massimo Chessa, Policlinico San Donato IRCCS, Italy
Raul Abella, Policlinico San Donato IRCCS, Italy
Angelo Micheletti, Policlinico San Donato IRCCS, Italy
Diana Negura, Policlinico San Donato IRCCS, Italy
Carmelo Arcidiacono, Policlinico San Donato IRCCS, Italy
Mario Carminati, Policlinico San Donato IRCCS, Italy

Aim: To compare results and complications between bare stents (BS)
and covered stents (CS) for the treatment of aortic coarctation.

Methods and patients: Between January 2000 and October 2008,
144 consecutive patients (median age 15 years, range 6-66 years,
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64 males) underwent treatment for native (92 pts) or recurrent
(52 pts) aortic coarctation. Bare stents were used in 78 patients,
while covered stents were used in 66 subjects.

Results: There were no difterences for age, gender, native
coarctation/recoarctation rate, mean drop of peak systolic
gradient, increase of diameter of coarcted segment, mean
fluoroscopy and procedure times. Stents were placed in the
correct position in all subjects in both groups. Long-sheath used
for stent implantation was larger in CS compared to BS (median
12 vs 10 French; p = 0.01). Total complication rate was higher in
BS (12% vs 0%; p = 0.03). The following complications occurred
in BS group: early post-procedural death due to acute aortic
dissection in 1 patient, stent embolization in 3 subjects, femoral
artery pseudo-aneueysm needing vascular surgery in 3 pts, early
periaortic hematoma in 1 pt, aneurysm formation during follow-
up in 2 subjects. Follow-up was longer for BS (median 38 vs 13
months; p = 0.04). A total of 6 subjects (4 in the BS group and 2
subjects in the CS group) needed re-dilation during follow-up.
Finally, 10 subjects in BS (14%) and 9 in CS (27%) needed
anti-hypertensive drugs during follow-up (p = 0.14).
Conclusions: Covered Cheatham-Platinum stents appears to be safer
that bare metal stents. Long-term follow-up data are needed.

4091

Using practice experience to develop nursing education
programmes

Joy E Lyon, School of Health Sciences, United Kingdom

Advanced practice nurses in the UK will be required to demo-
nstrate Masters level competencies by 2010. This is challenging
for specialist nurses caring for adults with congenital heart disease
(ACHD), due in part, to the relative recent appearance in
significant numbers of this patient group.

In the past nursing skills were learnt through experience gained
through caring for children requiring surgery for congenital heart
disease, and adults requiring surgery for acquired heart disease.
Understanding of physiological principles contributed to appre-
ciating the impact of pathological changes. While fulfilling a joint
education/clinical role I gained experience of ACHD in practice
and increased requests for teaching programmes related to
ACHD.

Currently in an education role enables taking a strategic
perspective to staff training related to minority patient groups
such as ACHD. The evolution of government policies related to
people with long term conditions has provided opportunities to
explore common themes. Due to relatively small numbers of
registered nurses involved in care for ACHD, taught courses are
impractical. This difficulty has been overcome through offering
work based learning programmes for health and social profes-
sionals completing undergraduate and post-graduate awards.
Masters and PhD level programmes are being devised to enable
advanced practice nurses to explore patient care aspects related to
their practice in relation to ACHD. Common areas may be
identified with other patients with chronic childhood conditions
who are now frequently surviving to adulthood.

4092

Best Outcomes Nursing Children with Excellence
Sandra L Staveski, United States

Andreas Tsakistos, United States

Sandra Roodt, South Africa

The current nursing shortage in developed countries has
escalated international nurse recruitment efforts and caused nurse
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migration away from developing countries. Dependence on
foreign-trained nurses in developed countries has significant
implications on global healthcare delivery. The Best Outcomes
Nursing Children with Excellence (BOuNCE) project is aimed
at developing a reproducible nursing retention and development
model to help keep nurses in their homeland in order to meet the
health care needs of local pediatric patients.

Across the world, successful health care depends upon on all
nations having the ability to supply adequate nursing care to their
sick. The goal of the BOuNCE project is to test the premise that
by fostering nursing professional development at a specific
institution, recruitment and retention of nurses will be enhanced.
Our project’s interventions focus on the following: 1) imple-
menting practice-based nurse training, 2) exploring clinical
leadership roles, and 3) team building. Central to the structure of
this program is a “twinning” relationship between Red Cross
Children’s Hospital in Cape Town and Lucile Packard Children’s
Hospital at Stanford. We plan to explore our interventions, the
outcomes, and the implications of the project for global health
care. The project highlights the potential to improve a global
problem when institutions in different nations come together to
enhance health care delivery for pediatric patients.

4093

Variation in Nursing Intensity and its Impact on
Mortality for Congenital Heart Surgery Using
Pediatric Health Information System (PHIS)
Administrative Data

Patricia A Hickey, Children’s Hospital Boston, United States
Kimberlee Gauvreau, Children’s Hospital Boston, United States
Jean A Connor, United States

Eileen M Sporing, United States

Kathy J Jenkins, Children’s Hospital Boston, United States

Objective: To examine nursing’s impact on risk adjusted mortality
for pediatric cardiac surgical patients across 38 free standing
children’s hospitals in the USA.

Methods: A patient level analysis was conducted using secondary
data from the PHIS and NACHRI datasets for the two year
period of 20052006 and responses from Chief Nursing Officers
to examine nursing indicators. Cases <18 years of age under-
going surgical repair of a congenital heart defect were identified
using ICD-9-CM codes. Risk adjustment was performed using
the RACHS-1 method. Analyses were performed using general-
ized estimating equations models to account for the intra-
institutional correlation among cases from the same hospital.
Results: 21,885 cases of congenital heart surgery were identified.
There is variation in ICU nursing hours per patient day (15-32).
Variation exists in ICU nursing skill mix (80-100%)and 20
hospitals had 100% registered nurse staffing in ICUs. The
association between hours of nursing care and mortality (odds
ratio = 0.88, p =0.23)and between Magnet status and mortality
(odds ratio =0.90, p =0.42)were not significant. ICU nursing
worked hours tend to increase as hospital volume of congenital
heart surgery increases. (Spearman rank correlation coefli-
cient = 0.39 p =0.027). Hospital volume was significantly asso-
ciated with risk-adjusted mortality. There was significant variation
in mortality across hospitals (median unadjusted mortality rate
3.9%, range 1.6 to 15.8%). An odds ratio of 0.93 (p<<0.001) was
associated with each increase in volume of 100 cases.

Conclusion: Significant variation exists in nursing indicators and
mortality across Children’s Hospitals. Higher surgical volume
centers have a reduced likelihood of death controlling for
demographic and clinical variables.
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It’s not just about the heart: focusing on the transition
journey & Life after paediatric care

Bronwyn Norman, The Royal Children’s Hopsital, Australia
Felicity M Sloman, Private Consultant, Australia

Despite a clear recognition in the literature of the need for early
preparation for transition including a well-coordinated transfer to
adult health care, young people with congenital heart disease
continue to receive ad hoc preparation for their transition to
adult health care worldwide. The literature has long indicated
that this issue is widely recognized as an essential component of
the overall health care plan of any patient with a lifelong
condition, yet many health services continue to be challenged to
find an effective solution. A strategy has been developed and
implemented in the Cardiology Department, Royal Children’s
Hospital (RCH) Melbourne to inform patients and their families
about transition. Working closely with the RCH Transition
coordinator for the hospital, international transition resources
have been adapted for this group of young people. In addition,
support and discussion opportunities are offered well in advance
of the move to adult services. An experienced cardiac nurse was
appointed specifically to facilitate transition processes by assisting
staff’ to integrate transition into their current practice. This
presentation will outline the issues, the new clinics, the
challenges and the future plans. Following the implementation
of this strategy at the RCH in Melbourne the hospital-wide
Transition coordinator was given the opportunity to work within
an innovative model of care newly developed in Toronto,
Canada. This model, known as the LIFEspan model will be
briefly outlined and its application to the transition of young
people with congenital heart disease will be explored.

4101

Tbx1 Knock-down leads to reduced pharyngeal neural
crest cells and cardiac performance in zebrafish

Lifeng Zhang, Cardiovascular center, Children’s Hospital of Fudan
University, China

Yuexiang Wang, Shanghai Medical School & Key Laboratory of
Molecular Medicine, Ministry of Education, Fudan University, China
Qiu Jiang, Shanghai Medical School & Key Laboratory of Molecular
Medicine, Ministry of Education, Fudan University, China

Houyan Song, Shanghai Medical School & Key Laboratory of Molecular
Medicine, Ministry of Education, Fudan University, China

Yonghao Gui, Cardiovascular center, Children’s Hospital of Fudan
University, China

Objective: Tbx1 is the most promising candidate gene for
DiGeorge syndrome. The phenotypes of Tbx1 knock-down in
some animal models have been well described morphologically;
however, the cardiac performance analysis of Tbx1 knock-down
is limited. We aim to explore the roles of Tbx1 in cardiac neural
crest and myocardial development in zebrafish.

Methods: To elucidate these issues, Tbx1 specific morpholino was
used to reduce the amount of Tbx1 in zebrafish. We studied
cardiac differentiation in Tbx1 morphant embryos using whole
mount in situ hybridization. Heart rates were counted in Tbx1
morphant embryos. The cardiac performance was analyzed by
measuring VSE, ASF in Tbx1 morphant embryos.

Results: Tbx1 morphant embryos are characterized by defects in
the pharyngeal arches, otic vesicle, aortic arches and thymus. The
expression of crestin, hand2 and dlx2a in neural crest cells are
extremely reduced, especially in the posterior arches. Tbx1
knock down may reduce the amount of pharyngeal neural crest
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cells in zebrafish. At the meantime, heart rate was decreased in
Tbx1 morphant embryo when compared to that in control
embryo. Decreased cardiac performance was observed in Tbx1
morphant embryos, VSF and ASF are both repressed due to
Tbx1 knock-down when compared to that in control embryos.
Conclusions: Our results suggest that Tbx1 might play an essential
role in the development of pharyngeal neural crest cells in
zebrafish. Tbx1 Knock-down causes impaired cardiac perfor-
mance in Tbx1 morphant embryos. These results will shed new
insight into the roles of Tbx1 in the etiology of DGS.

4102

Right ventricular response to abnormal loading
conditions in mice

Beatrijs Bartelds, Dept of Pediatric Cardiology, CVC, GUIDE,
University Medical Center Groningen, University of Groningen,

The Netherlands

Annemiek Smit-van Qosten, University Medical Center Groningen,
University of Groningen, The Netherlands

Janny Takens, Dept of Pediatric Cardiology, CVC, GUIDE,
University Medical Center Groningen, University of Groningen,

The Netherlands

Marcel Nederhoff, Department of Medical Physiology, UMCU,
Utrecht, The Netherlands

Leon J de Windt, Department of Medical Physiology, UMCU,
Utrecht, The Netherlands

Wiek H van Gilst, Dept of Cardiology, CVC, GUIDE, University
Medical Center Groningen, University of Groningen, The Netherlands
Rolf MF Berger, Dept of Pediatric Cardiology, C1VC, GUIDE,
University Medical Center Groningen, University of Groningen,

The Netherlands

Background: Right ventricular (RV) dysfunction is an important
determinant of long-term outcome of patients with congenital
heart diseases, associated with abnormal ventricular loading
conditions (pressure and/or volume load). The pathophysiolo-
gical mechanisms are yet poorly understood. We aimed to
characterize two mice models inducing different types of RV
overload, using functional and pathophysiological outcome
parameters.

Methods and Results: We developed a mouse model of RV
pressure load by banding of the pulmonary artery (Banding) and
of volume load by an aorto-caval shunt (Shunt). Exercise
capacity, measured by voluntary cage-wheel exercise before and
4 wks after surgery, was reduced in Banding-mice, whereas it was
unchanged in Shunt-mice (Control vs. Banding vs. Shunt:
—100 * 64 vs. —374 £255% vs. —150 = 174 min., *=p <0.05
vs. Control).
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Cardiac MRI (9.4T-scanner) 4 wks after surgery revealed
increased enddiastolic and -systolic RV volumes with preserved
RV-stroke volume, -output and ejection fraction in Banding-
mice (Figure). Shunt-mice also showed increased RV-volumes,
but in contrast to Banding-mice, increased RV-stroke volume
and -output, whereas RV ejection fraction was decreased
(Control vs. Banding vs. Shunt: 67.9 =4.3 vs. 61.9 5.8 vs.
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58.0 = 8.6%). At autopsy, banding- and shunt-mice showed
similar degrees of severe RV-hypertrophy, expressed as RV/BW
(Control vs. Banding vs. Shunt: 0.88 = 0.17 vs. 1.61 £ 0.25% vs.
1.49 + 0.27%).

Conclusions: Pressure vs. volume overload of the RV in these mice
models induced similar degrees of RV-hypertrophy, but marked
differences in functional characteristics. These mice models, with
rodent-MRI and exercise-testing, allow for further unraveling
the pathophysiological and molecular adaptation of the RV to
different types of abnormal loading.

4103

Cellular and humoral immune response to open heart
surgery in children is modulated by methylprednisolone
Jozsef Bocsi, Pediatric Cardiology, Cardiac Centre Leipzig,

University Leipzig,, Germany

Marie —Christin Haenzka, Pediatric Cardiology, Cardiac Centre
Leipzig, University Leipzig,, Germany

Pavel Osmancik, Cardiocenter, Charles University and University Hospital
Kralovske Vinohrady, Prague, Czech Republic, Czech Republic

Joerg Hambsch, Pediatric Cardiology, Cardiac Centre Leipzig,
University Leipzig,, Germany

Ulrich Sack, Institute for Clinical Immunology, IKI'T, University
Leipzig,, Germany

Winfried Bellinghausen, Anaesthesiology, Cardiac Centre Leipzig,
University Leipzig,, Germany

Jan Janousek, Heart Center Leipzig, Germany

Attila Tarnok, Pediatric Cardiology, Cardiac Centre Leipzig, University
Leipzig,, Germany

Postoperative effusions, edema and capillary leak syndrome in
children after cardiac surgery with cardiopulmonary bypass
(CPB) constitute considerable clinical problems. In order to
reduce overshooting immune response glucocorticoids are
administered pre- and perioperatively. In a retrospective study
we investigated the modulation of humoral and cellular immune
response by methylprednisolone (MP).

Children undergoing cardiac surgery (mostly septum defect
corrections) without (MP-, n = 10) and with MP administration
before CPB (MP+, n =23, dose: 5-20mg/kg body-weight)
were enrolled. Blood was obtained 24h preoperatively, after
anesthesia, CPB begin, CPB end, 4 h, 24 h, 48 h after surgery, at
discharge and at out-patient follow-up (9.1+7.0 month after
surgery). Serum analysis, clinical chemistry and flow cytometry
were performed to determine the degree of activation of various
leukocyte subpopulations.

The patients follow-up was uneventful. Effusion volume, intensive
care unit and hospital days were similar with and without MP.
Release of proinflaimmatory cytokines (IL-6, IL8) was reduced and
of anti-inflammatory cytokines (IL-10) upregulated by MP.
Significant peri- und postoperative increase of circulating neutro-
phils and monocytes was detected in both groups. However,
infiltration of monocytes was delayed with MP. LFA-1 and Mac-1
expression were similar for MP+ and MP-. T-lymphocyte count
decreased and the CD4+/CD8+ ratio was lower with MP+. B-
lymphocytes count increased significantly in the MP+ but remained
constant in the MP- group.

MP treatment decreased the proinflammatory effect of CPB-
surgery and induced antiinflammatory effect on the cellular
and humoral level, but without obvious clinical advantages
during surgery and at outcome.

Support: German Heart Foundation;
MSM-0021620817-Charles University Prague, Czech Repub-
lic(P.O.)
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Connexin40 is expressed in the right ventricles of patients
with congenital heart malformations

Giselle V' Rowlinson, Royal Brompton Hospital, London/Imperial
College London, United Kingdom

Piers EF Daubeney, Royal Brompton Hospital, London,

United Kingdom

Emmanuel Dupont, Imperial College London, United Kingdom
Nicholas | Severs, Imperial College London, United Kingdom

Objective: Gap junctions allow direct cell-cell communication and
electrical coupling between individual myocytes. The compo-
nent proteins of these junctions are the connexins (Cx). Adult
working ventricular myocytes express Cx43 but normally lack
detectable Cx40. Early in gestation, mice and humans express
Cx40 in the developing trabeculated ventricle; this Cx40
disappears by birth. As studies on transgenic mice have
demonstrated roles for connexins in cardiac morphogenesis, we
investigated connexin expression in human congenital heart
malformations.

Methods and Results: Connexin expression was studied in the
right ventricles (RVs) of pre- and post-operative patients with
tetralogy of Fallot (n=20; age 3 months to 27 years), double
chambered right ventricle (n = 5; age 10 months to 14 years) and
controls without RV pathology (n = 5; age 2 months to 11 years).
Immunoconfocal microscopy demonstrated localisation of gap
junctions to the intercalated disk by age 2 years. In contrast to
control hearts, Cx40 was prominently and heterogeneously
expressed in the working right ventricular myocytes of all the
diseased hearts. Electron microscopy demonstrated co-localisa-
tion of Cx40 and Cx43 within the same gap junction.
Quantitative Western blot analysis showed that Cx40 expression
represented up to 10% of total connexin in the RV.

Conclusion: There was significant expression of Cx40 in patients
with RV outflow malformations; none in those without RV
pathology. These findings were independent of whether the
patients were pre- or post-operative, thus with markedly different
underlying haemodynamics. Therefore our results suggest a lack
of Cx40 repression during development which may be pivotal in
the morphogenesis of these cardiac malformations.

4106

Percutaneous versus surgical ASD closure: meta-analysis
of currently available clinical evidence

Gianfranco Butera, Policlinico San Donato IRCCS, Italy
Giuseppe Biondi-Zoccai, Universita di Torino, Italy

Mario Carminati, Policlinico San Donato IRCCS, Italy
Raul Abella, Policlinico San Donato IRCCS, Italy

Zakhia Saliba, Univesrity of Beirut, Lebanon

Massimo Chessa, Policlinico San Donato IRCCS, Italy
Alessandro Giamberti, Policlinico San Donato IRCCS, Italy
Alessandro Frigiola, Policlinico San Donato IRCCS, Italy

Aim: To provide an evidence-based evaluation of all available
studies comparing surgery and the transcatheter approach in
ASD closure.

Methods: Electronic databases were systematically searched for
pertinent clinical studies comparing the two methods of closure
(percutaneous and surgical) published up to October 2008 and
reporting on > 20 patients. The primary endpoints were the
occurrence of death, of total and major early complications. Pooled
estimates for odds ratios (OR) were computed (random-effect
method), with statistical inconsistency appraised with I2.
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Results: After excluding 4297 non-pertinent citations, we finally
included 13 original studies (3082 patients). All studies were non-
randomized comparisons between percutaneous and surgical closure.
One death was encountered in the surgical group (0.08%; 95%
C.I. 0-0.23%).

Quantitative synthesis of total complications after procedure showed
a 31% (95% CI 21-41%) rate in patients treated surgically and a
6.6% (95% CI 3.9-9.2%) rate in subjects treated percutaneously.
Comparison of percutaneous closure versus surgery showed adjusted
odds ratios for total complications of 5.4 (95% CI 2.96-9.84;
p <0.0001), significantly favouring percutaneous closure.
Quantitative synthesis for major complications after procedure
showed a 6.8% (95% CI 4-9.5%) rate in patients treated surgically
and a 1.9% (95% CI 0.9-2.9%) rate after percutaneous closure.
Comparison of percutaneous closure versus surgery showed adjusted
odds ratios for total complications of 3.81 (95% CI 2.7-5.36;
p = 0.006), thus again favouring the percutaneous approach.
Conclusions: The largest cohort to date of patients with secundum
ASD shows that treatment by a percutaneous approach has a
significantly lower rate of either total or major early post-
procedural complications.

4107

Thrombosis Following Closure of Large Distal Type
Coronary Artery Fistulae : To Close or not to Close?
Srinath T Gowda, The Children’s Hospital of Michigan, United States
Daniel Tirner, The Children’s Hospital of Michigan, United States
Thomas Forbes, The Children’s Hospital of Michigan, United States
Lourdes Prieto, Cleveland Clinic Foundation, United States

Larry Latson, Cleveland Clinic Foundation, United States

Introduction: Coronary artery fistulae (CAF) are rare congenital
coronary anomalies. We sought to describe the risk of coronary
thrombosis based on the type and size of CAE

Method: Patients medical records were retrospectively reviewed
from two tertiary medical centers. To predict risk factors for
thrombosis; CAF based on origin was classified into proximal and
distal type and the size as small, medium and large.

Results: Of 24 patients with CAF; 16 had large, 7 medium and 1
small. Median age were 11.5 (0.3 to 56yrs). Seventeen patients
underwent transcatheter, 4 surgical closures and 3 medical observa-
tion. Follow-up was 3 years (0.1 to 41.6). Eleven patients with
proximal type of CAF had successful closure, no residual leak and
remained asymptomatic. However, none had follow-up angiograms.
Of Thirteen patients with distal type CAF; 7 had follow-up
angiograms, 4 had significant adverse events with evidence of
coronary thrombosis. Of these, 3 pts had myocardial infarction
<24 hrs and 1 had thrombosis 40 yrs post closure. All 4 had large size
CAE Three patients without intervention (medical) had distal type
CAE They were small, medium and large size each and were 0.5, 10
and 56 years of age, respectively. They have remained asymptomatic
clinically and none have had coronary angiograms on follow-up.
Conclusion: Patients with distal type and large size CAF may be at
higher risk for coronary thrombosis post closure. Therefore,
definitive treatment for distal CAF with either intervention vs.
medical observation is unclear. A multi-center longitudinal study
in CAF patients is warranted.

4108

Potential coronary complications after arterial switch
operation

Milad EI-Segaier, Department of Paediatric Cardiology, Lund
University Hospital, Lund, Sweden
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Erkki Pesonen, Department of Paediatric Cardiology, Lund University
Hospital, Lund, Sweden

Anders Lundin, Department of Radiology, Lund University Hospital,
Lund, Sweden

Peter Hochbergs, Department of Radiology, Lund University Hospital,
Lund, Sweden

Peeter Jogi, Department of Paediatric Cardiac Surgery, Lund University
Hospital, Lund, Sweden

Objectives: Even asymptomatic patients may need coronary
angioplasty and stenting after arterial switch operation (ASO).
Methods: Since 1980, 282 patients were operated with ASO. The
operative technique has not been modified since 1996. Selective
coronary angiograms were done on 81 patients at a mean age of
8.6 years.

Results: Before 1996, 88 patients were operated. Five patients had
myocardial infarction early postoperatively. The follow up
coronary angiogram revealed five coronary complications. Two
of them had a single coronary artery and one had circumflex
coronary artery (CX) from right coronary artery (RCA). One
patient had ostial stenosis and one had conus branch occlusion
with good collaterals. One patient had left coronary artery (LCA)
ostial obstruction. He was operated with coronary bypass graft at
age of 16 years. Stenting of LCA ostium was done in two
asymptomatic patients: one with Cx from RCA with drug-
eluting stent at 10 years of age and one with normal anatomy
with Driver stent at 18 years of age.

In patients operated after 1996 there were no early postoperative
complications. One of 36 investigated asymptomatic patients
showed severe LCA ostial obstruction. He was treated with
balloon dilation at 5 years of age which led to dissection. Later at
age of 9 years he was treated with a drug-eluting stent.
Conclusions: Asymptomatic patients with an uneventful post-
operative course after ASO may have coronary obstruction
which indicates the necessity of coronary angiography in all
patients. The examination should probably be performed before
marked increase in physical.

4109

Clinical Evaluation of the new Amplatzer Duct Occluder
II (ADOII)

Vinay K Bhole, Birmingham Children’s Hospital, United Kingdom
Patrick M Noonan, Birmingham Children’s Hospital, United Kingdom
Paul A Miller, Birmingham Children’s Hospital, United Kingdom
Chetan C Mehta, Alder Hey Children’s Hospital, Liverpool,

United Kingdom

Oliver Stumper, Birmingham Children’s Hospital, United Kingdom
John GC Wright, Birmingham Children’s Hospital, United Kingdom
Zdenka Reinhardt, Birmingham Children’s Hospital, United Kingdom
Joseph V' DeGiovanni, Birmingham Children’s Hospital, United Kingdom

Background: Several devices including coils and Amplatzer Duct
Occluder (ADO) are used for catheter closure of patent arterial
ducts (PDA). These devices generally carry a high success rate but
residual shunts, sub-optimal device orientation and technical
problems can be overcome by better designed devices. The new
ADOII is designed with these in mind.

Objectives: The aim of this study was to evaluate the safety and
efficacy of the ADO II for closure of PDA.

Methods: This was a prospective multicentre study from February
2008 to January 2009. Twenty-seven patients (17 females)
received the ADO II, The median age was 22 months (Range:
7 months — 68 vyears) and the median weight was 11.7
(6.9-110) Kg. The mean PDA diameter was 3 (1-4.4) mm. The
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approach was arterial in 13(48%) and venous in 14(52%) patients.
Follow-up included echocardiography at 1 day and 1 month
post-implantation

Results: All implantations were technically successful. Angiogra-
phy soon after device release showed complete closure in
20(77%) and trivial contrast flow in 6 patients with complete
occlusion on echocardiography by the next day. The median
procedure time was 41 (15-82) minutes and the fluoroscopy time
6(2.2-26.5) minutes. There were no complications.

Conclusion: The ADO 1I is a versatile and very effective device for
catheter closure of PDA up to diameters of 5.5mm. The
articulations, high early closure rate, arterial/venous approach
options and small diameter delivery catheter (4-5F) are all
beneficial features of this new device.

4110

Bailout stent for critical coarctation in premature/
critical/complex/syndromic neonates

Matthias Gorenflo, Dept. Paed. Cardiol., UZ — KU Leuven; B-3000
Leuven, Belgium, Belgium

Derize Boshoff, Dept. Paed. Cardiol., UZ — KU Leuven; B-3000
Leuven, Belgium, Belgium

Benedicte Eyskens, Dept. Paed. Cardiol., UZ — KU Leuven; B-3000
Leuven, Belgium, Belgium

Ruth Heying, Dept. Paed. Cardiol., UZ — KU Leuven; B-3000
Leuven, Belgium, Belgium

Felip Rega, Dept. Cong. Heart Surg., UZ — KU Leuven; B-3000
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Introduction: Surgical repair of critical coarctation can be
problematic in premature-critical-early postoperative-syndro-
matic neonates. Primary stent implantation allows to buy time
and postpone surgery.

Patients: 18 neonates with severe coarctation: 5 premature-
dysmature (1400-2000 g), 5 syndromatic-complex malformation,
4 ecarly (<24h) and 4 late (4-8 weeks) after surgical
coarctectomy.

Methods: A 4F (in 2 pts 5F) short introducer sheath in femoral
artery; heparin 100 U/kg; angiogram; a 0.014” wire in the arch
(in 1 patient coarctation was crossed anterograde). Bare coronary
stents (diameter 4.0 [3.5-6.0] mm; length 12 [8-16] mm)
advanced through 4F sheath; position controlled before deploy-
ment by retrograde sequential contrast-saline injection through
sheath. In 2 patients an additional stent was put in the cross.
Stents were removed surgically depending on clinical needs.
Results: Adequate aortic flow was obtained in 17 patients;
additional 8 mm balloon dilation in 1 patient after 6 days; femoral
artery preserved in 16/18 patients; 2 deaths non-procedure
related (1 severe syndromic, 1 endocarditis post sepsis). In patients
with simple stented coarctation the stent was removed after 2.2
(0.2—4.0) months. In complex cardiac malformation, additional
delay obtained by stent dilation with 7-8 mm balloon after
20(5-38) months; the stent finally removed 20(5-38) months
after implantation. Surgical technique: end-to-end in 7,
extensive arch patch reconstruction in 7; 2 pts are awaiting stent
removal. Final gradient across arch 0-20 mmHg Doppler in all
patients.

Conclusions: In premature/critical/complex syndromic neonates
with severe coarctation, bailout stenting followed by early or late
surgical coarctectomy appears a promising concept.
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Patient specific study of stent fracture after percutaneous
pulmonary valve implantation
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Background: Stent fracture is a recognized complication following
percutaneous pulmonary valve implantation (PPVI).

Methods: Biplane fluoroscopy images from a PPVI patient who
experienced stent fracture were used to reconstruct the 3D shape
and deformation of the stent in situ. Asymmetries were measured
in all 3 orthogonal directions, in early systole and diastole.
Magnetic resonance data from the same patient was used to create
a finite element (FE) model of the patient’s implantation site. The
expansion of the PPVI stent into this patient’s right ventricular
outflow tract (RVOT) geometry was compared with the free
expansion of the PPVI stent up to a uniformly deployed
configuration, using FE analyses.

Results: The 3D reconstructions from fluoroscopy images showed
asymmetries in all directions and the most expanded cells of the
stent corresponded to the fracture locations. Although a
simplified FE modelling of stent/implantation site interaction
was adopted, this analysis gave useful information about the
influence of the RVOT on the final geometry and mechanical
performance of the stent. When deployed into the RVOT, the
FE stent showed an asymmetrical shape, similar to the geometry
seen in the “real” reconstructed fluoroscopy images. This
geometry, when compared to the free-expanded stent, resulted
in higher stresses in the portion of the stent where fractures
occurred. Furthermore, fatigue fracture which was not predicted
in the free-deployed stent, developed in the asymmetrically
expanded device.

Conclusion: The interaction between the PPVI device and the
patient’s RVOT is likely to be the crucial factor involved with
this undesired event.

4112

Comparison of transcranial contrast Doppler and
transesophageal contrast echocardiography in the
detection of patent foramen ovale in migrainer
Guang-yi Wang, Department of cardiology, Chinese PLA general
hospital, China

Zhi-feng Wang, China

Zhi-bin Zhou, China

Objective: Transesophageal echocardiography (TEE) and transcra-
nial Doppler (TCD) examination with contrast injection can
both be used to search for a patent foramen ovale (PFO). We
compared the accuracy of these techniques for identifying a PFO
in patients with migraine. Methods: PFO was assessed by
performing TEE and TCD with IV injection of agitated saline in
41 subjects with migraine with aura (n=26) and without
aura (n = 15) in OPD. Results: We found 22 PFOs with both
TCD and TEE. Both contrast tests were negative in 16 patients.
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For 1 patient, the contrast test was positive only with TEE.
And 2 were positive only in TCD. In comparison with TEE,
adopted as the “gold standard”, TCD had a sensitivity of 94%
(16 of 17), specificity of 92% (17 of 18). Conclusions: cTCD is a
examination with high sensitivity and high specificity in
detecting a PFO.

Key words: transcranial Doppler; transesophageal echocardiography;
patent foramen ovale; migraine without aura; migraine with aura.
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Congenital Heart Disease with Right Ventricular Loading:
Assessment by Magnetic Resonance Imaging
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Objective: We sought to assess the determinant variables of a
low cardiac index among ambulatory patients with congenital
heart disease (CHD) and haemodynamic loading of the right
ventricle (RV).

Methods: One hundred consecutive patients (mean age 32+ 14
years, 48% female) aged >18 years with CHD referred for magnetic
resonance imaging to assess the RV were included. Eftective forward
cardiac index (Cleff, subnormal defined as <2.61/min/m? was
derived from ventricular volumetric and great arterial phase-
encoded velocity mapping, calculated by [end-diastolic volume
(EDV) — end-systolic volume (ESV)) — valvular regurgitant volume)]
x heart rate (HR)/body surface area.

LVCleff LVCleff
<2.61/min/m®> <=2.61/min/m’
n=28 n=72 p value
Age 30.5£15.8 255=*123 0.03
Female gender 18 (64%) 30 (42%) NS
Reparative cardiac surgery 17 (46%) 46 (64%) NS
Beta-blocker medication 4 (14%) 8 (11%) NS
NYHA>1 16 (57%) 18 (25%) <0.01
Loading condition
volume 17 (61%) 45 (63%) NS
pressure 6 (21%) 15 (21%) NS
mixed 5 (18%) 11 (15%) NS
HR (/min) 63*+13 69 £11 0.02
LVCleff (/min/m?) 23%0.2 3.2*0.7 <0.01
LVEDVI (ml/m?) 75.8*13.7 90.4 =23.4 <0.01
LVEF (%) 53.5*+94 57.5%8.4 NS
RVCleff (l/min/mz) 23+0.6 34+1.1 <0.01
Rveff Stroke Volume index (ml/m?) 37.8 52.4 <0.01
RVEDVI (ml/m?) 134 £45 135.1 £50.7 NS
RVEF (%) 45.8*+11.8 51%*98 NS

Total RV regurgitant volume (ml)  39.5 =46 12 +36.9 0.03

median * standard deviation.

Results: More than one quarter of the study population had a low
LVCleft. Prior reparative surgery, beta-adrenergic receptor
antagonist medication, RV pressure and volume loading condi-
tions were similar between patients with low and normal Cleff.
Almost half of the patients with subnormal Cleft were
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asymptomatic. Patients with subnormal LVCleft were charac-
terised by smaller indexed LVEDV, smaller RV forward stroke
volume and larger total (tricuspid and pulmonic) RV regurgitant
volume (table). Valvular regurgitation even of modest severity
appears to be an integral contributor to low forward stroke
volumes ejected from a RV already haemodynamically stressed
by CHD. Smaller indexed LV cavity volumes may reflect
consequential LV preload deprivation.

Conclusions: Low cardiac forward flow is not uncommon among
ambulatory patients with CHD and is not identified by
symptomatic status, RV cavity volumes and ejection fraction.
Assessment for valvular regurgitation of any severity is requisite
when evaluating eftective cardiac function.
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B-type Natriuretic Peptide in Pregnant Women with
Cardiac Disease
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Background: B-type natriuretic peptide (BNP) release occurs with
hemodynamic stress. Although pregnancy can impose stress on
the heart in women with heart disease, BNP levels during
pregnancy in this group of women has not been studied. The
objective of this study was to examine the neurohormonal
response to pregnancy in women with heart disease.

Methods: We prospectively enrolled 66 women with structural
heart disease (age 31 = 5 years) and 12 healthy pregnant controls.
Clinical data, echocardiographic data and plasma BNP levels
during the 1st trimester, 3rd trimester and post-partum (>6
weeks) were obtained.

Results: The most common cardiac diagnoses were congenital
cardiac lesions (74%). Plasma BNP concentrations were significantly
higher in women with cardiac disease (1st trimester 98 % 203 vs.
28+ 14, 3rd trimester 8282 wvs. 2413, postpartum
102 = 144 pg/mL vs. 24 £ 8pg/mL, p<0.05 all time-points)
compared to controls. Adverse cardiac events occurred in 8 patients
(death n =1, need for cardiac surgery n =1, sustained arrhythmia
n = 3; heart failure n = 3). Women with events had higher BNP
levels (518 =442 vs. 89 £58pg/mL, p<0.001), lower LVEF
(54 £ 4 vs.62 £ 7, p=0.006) and more commonly had a history of
cardiac events before pregnancy (63% vs.11%, p=0.003). A
maximum BNP >100 pg/mL was present in 100% (8/8) of patients
with adverse events. Thirty-three percent (8/24) of patients with a
BNP > 100 pg/mL had an adverse event.

Conclusions: Pregnant women with heart disease have increased
BNP levels during pregnancy compared to pregnant women
without heart disease. Elevated BNP levels during pregnancy and
early postpartum are associated with increased risk of adverse
cardiac events.


https://doi.org/10.1017/S1047951109991946

60 Cardiology in the Young: Volume 20 Supplement 1

4115

Endothelin receptor antagonism is an effective and safe
long term treatment modality in pulmonary arterial
hypertension associated with complex congenital
heart disease
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Introduction: Treatment options for patients with pulmonary
arterial hypertension (PAH) associated with congenital heart
disease (CHD) are limited. Bosentan has been shown to improve
pulmonary haemodynamics and exercise tolerance short term in
these patients but long term clinical studies are lacking.

Aim: To report long term efficacy and safety data with endothelin
receptor antagonists (ERA) in patients with PAH associated
CHD.

Methods: Prospective, single centre study of 44 patients (28 females,
15 Trisomy 21, mean age 32 * 11 years) prescribed ERA (39
bosentan, 5 sitaxentan) from 2003 to 2008. Outcome measurements
of oxygen saturation (SaO2), WHO class, 6MWD, echocardio-
graphic parameters, BNP and adverse events were analysed.
Results: Mean duration of therapy was 16 = 13 months in 27
simple CHD and 17 complex CHD (single ventricle physiology).
Four patients failed ERA, three died (2 progressive RHE No
abnormal liver transaminases occured on bosentan, one case on
sitaxentan). After 3 and 6 months of treatment significant
improvement seen in WHO class (mean 3.16 vs 2.7 vs 2.47,
p<0.01, p<0.01) and 6MWD (339 %21 vs 401 =19 wvs
423 *= 20, p<0.01, p <0.01) compared with baseline. Trisomy
21 and complex CHD subgroup significantly improved 6MWD
at 6 months (257 £30 vs 345 %27, p=0.02; 307 =26 vs
356 = 34, p = 0.02) respectively. No changes in SaO2, RV or LV
function (echocardiographic) were demonstrated.

Conclusion: This large single centre study shows ERA is an
effective and safe treatment in PAH associated CHD with/
without Trisomy 21. The improvements in exercise tolerance are
similar to reported benefits in other forms of PAH.
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Echographic Parameters Associated with Atrial
Fibrillation in Adults Congenital Heart Disease
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Ariane J Marelli, McGill Adult Unit for Congenital Heart Disease
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Excellence (MAUDE Uhit), Canada

Judith Therrien, McGill Adult Unit for Congenital Heart Disease
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Background: In the general population, atrial fibrillation (AF) is
thought to originate from the left atrium (LA). Left-sided
echocardiographic parameters associated with AF have been
described, including LA and right atrium (RA) enlargement,
with a RA/LA ratio <1. Right-sided pathologies are frequent in
congenital heart discase (CHD) and AF is a well known
complication. Our objectives were to compare prevalence and
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echographic parameters associated with AF in CHD patients
with right-sided pathologies versus left-sided pathologies.
Methods: All consecutive adult CHD patients with right-sided
and left-sided pathologies were identified over a 12 months
period. Diagnosis of AF was made on ECG or Holter recording
by chart review. LA and RA length and area were obtained from
the apical views, and volumes were calculated using 8/3mA2/L
where A = area and L = length.

Right-sided pathologies Left-sided pathologies

No Atrial Atrial No Atrial Atrial
Fibrillation  Fibrillation Fibrillation Fibrillation

RA volume (ml) (Normal 50 84 39 53
values = 18-58)

LA volume (ml) (Normal 36 71 44 67
values = 18-58)

RA/LA ratio 1.38 1.20 0.88 0.80

Results: Three hundred and ten patients were identified, 198 with
right-sided lesions, 112 with left-sided lesions. Prevalence of
atrial fibrillation was 16% in right-sided pathologies versus 7% in
left-sided pathologies. In patients with AF and right-sided
pathologies, the RA volume was enlarged and greater than the
LA volume. In patients with AF and left- sided pathologies, the
LA volume was increased and greater than RA volume.
Conclusion: Patterns of atrial dilatation differ according to
sidedness of underlying cardiac pathologies. Different initiating
mechanisms of AF in patients with right-sided heart lesion
should be considered.
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Anaesthetic management of a child with cyanotic
congenital heart disease and functionally single ventricle
for non-cardiac surgery

Aarti Agarwal, Sahara Hospital, Lucknow, India, India

Puneet Goyal, Sanjay Gandhi Post Graduate Institute of Medical
Sciences, Lucknow, India, India

Objective: Successtul anaesthetic management of child with
tricuspid atresia and functionally single ventricle, undergoing
corrective surgery for ano rectal malformation.

Methods and results: 14 month old child, presented with ano-rectal
malformation and cyanosis since birth. Echocardiography
showed tricuspid atresia, large osteum secondum ASD with
right to left shunt, dilated and hypertrophied LV with normal
contractility, rudimentary RV, Pulmonary stenosis, and small inlet
VSD. Child had undergone Modified BT shunt at the age of 4
months, which was patent and functioning well. SPO2 was
80-82% at rest and 65-70% during crying on room air.
Haematocrit was 52% and other lab investigations were with in
normal limits. Child was on oral ecosprin which was stopped
5 days preoperatively and heparin infusion was started and was
stopped 6 hrs prior to surgery. The child was posted for definitive
surgery of anorectal malformation, Anaesthetic technique included
fentanyl, pancuronium and sevoflurane in air oxygen mixture.
ECG, SPO2, Arterial blood pressure and central venous pressure
were monitored. Arterial BP was maintained in the range of
80-85/40—45 mm Hg, Phenylephrine was kept ready to treat any
episode of hypotension aggressively but was not required. CVP was
maintained approx. 12mmHg. Surgery lasted for 3 hrs and child
was extubated at the end of surgery. Hypoxemia, hypercarbia,
acidosis and hypothermia were avoided.

Conclusion: Most important goal was to maintain shunt patency
and flow as this was the only source of pulmonary blood flow and
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oxygenation. It was also important to maintain the delicate
balance between PVR and SVR.
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Introduction: Full-term neonates with CHD have brain immatur-
ity on MRI scans.(1,2) This may explain the vulnerability of
these neonates to injury. We hypothesized that neonates with
brain immaturity are more likely to have both pre- and
postoperative brain injury.

Methods: 68 neonates with CHD, 35+ weeks gestational age, had
pre-, and 7-day postoperative MRI. Brain abnormality score was
calculated, including white matter injury (WMI), infarction, and
hemorrhage. Brain maturity was assessed from T1 and T2-
weighted MRI using the Total Maturity Score of Childs(3)
scoring 4 features: myelination, cortical infolding, germinal
matrix, and bands of migrating glial cells.

Results: Birthweight was lower in single ventricle patients, but
there was no difference in gestational age, head circumference, or
TMS for the entire group (Table).

Parameter Single Ventricle, Two Ventricle,
n=36 n=32
Birthweight (kg) 3.01 £0.33 3.27 £ 0.56%
Gestational age (weeks) 383+ 1.3 388+ 1.4
Head circumference (cm.) 332+1.7 339+ 1.3
MRI Total Maturity Score (TMS) 11.8%£1.5 11.8%£1.0

Patients with TMS =< 10, no., (%) 8 (22) 6(19)

Preoperative total MRI abnormality score 1.8+ 2.6 23+% 28

7-day postoperative total MRI abnormality 3.8 * 4.2 3.2+ 37
score

Seven of 13 patients with TMS =< 10 (equal to brain maturity of 35
weeks gestational age or less) had postoperative brain injury score
=6(moderate injury), vs. only 10 of 54 with TMS > 10. (p = 0.01).
Preoperative WMI was more likely with TMS < 10 (5/13 vs. 6/55,
p = 0.03), as was postoperative WMI (6/13 vs. 9/54, p = 0.05).
Discussion: Neonates with CHD who have a structurally
immature brain are more likely to have both pre- and
postoperative WMI, and moderate or severe postoperative brain
injury score. This could explain the high rate of WMI in these
patients, as the brain in CHD shares features with the premature
neonates, who also has a high rate of WMI.

References:
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3. AJNR 2001;22:1577
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Introduction: EEG seizures are seen in 11-20% of neonates undergoing
cardiac surgery with CPB with low flow or circulatory arrest.(1,2) The
objective of this study was to assess neonates for EEG seizures after
surgery with high flow CPB and maximized cerebral oxygenation.
The hypothesis was that EEG seizures would be minimized.
Methods: CPB protocol was 150-ml/kg/min flows, pH stat,
hematocrit 30-35%, NIRS monitoring. Antegrade cerebral
perfusion was used, DHCA was minimized. 10 lead neonatal
EEG was used for 6 hour baseline EEG preoperatively, and 72
hours of continuous postoperative EEG.

Results: 68 patients were studied: 36 single ventricle, and 32 two
ventricle. In 4968 hours of postoperative EEG, no 2V patients had
seizures, and 2 SV patients had brief seizures, for an incidence of
2.9%. (p = 0.49) A 30-second seizure occurred in a Norwood Stage
I patient at hour 72, and another SV patient had a 30 second seizure
at hour 7, and 95 second seizure at hour 10 (See Table). Both had
prolonged rSO2 <45% (total of 2105 and 668 minutes) although
low rSO2 was not associated with EEG seizures (p = 0.1).

Parameter SV (n=36) 2V (n=32)
Postop EEG seizures (no. of patients, %) 2 (6) 0
Seizure burden (seizures x seconds) 43+21.1 0

Midazolam (mg/kg), intra- and 72 h
postop (#pts)

Lorazepam (mg/kg), intra- and 72h
postop (#pts)

4.6+ 4.6 36 pts) 2.3+ 2.4% (32 pts)

1.0*X1.4 (15 pts) 0.7 0.6 (21 pts)

Discussion: Previous reports note duration of ictal activity of
139 minutes in one study, and mean 36 seizures in another. Our
cohort exhibits dramatically reduced EEG seizure burden, likely
due to improved perioperative oxygen delivery to the brain. Our
patients did receive a significant dose of benzodiazepines; both
patients who seized were SV patients receiving large doses of
intra- and postoperative benzodiazepines.

References:
1. Circulation 1998;97:773
2. JTCVS 2005;130:1278

6005

Anesthesiologist Administered Propofol Sedation for
Children Undergoing Echocardiography
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Objectives: Given the variability and unpredictability of oral
sedation, we aimed to determine the safety, efficacy and efficiency
of intravenous propofol sedation in children with congenital heart
disease undergoing transthoracic echocardiography.

Methods: Data from consecutive patients scheduled for echocar-
diograms from January 2005 to December 2008 were recorded
prospectively. Sedation was initiated with sevoflurane, IV access
secured and propofol infused at 100-200 mcg/kg/min. Patients
breathed spontaneously with nasal cannula and end-tidal CO2
sampling. Vital signs were recorded at 5 minute intervals. Adverse
events were documented, as were sedation time to echocardio-
gram, sedation duration and time to discharge.

Results: One hundred and ninety one records were analyzed.
Median age was 24 months (3 months to 13 years) and mean
weight 12.6kg. Fifty one patients (27%) had a known genetic
anomaly or developmental delay. Five had previously failed
chloral hydrate sedation. Forty seven patients (25%) had single
ventricle physiology. In two patients IV access proved impossible
and sedation was continued with sevoflurane. Echocardiograms
were completed in all patients. Mean time from sedation to
echo, sedation duration, recovery room time and total hospital
stay was 7, 61, 49 and 115minutes respectively. Adverse
events included hypotension (2) and bradycardia (1). In two
patients a laryngeal mask was inserted electively (one with sleep
apnea, one with known difficult airway), no patients required
intubation.

Conclusions: Propofol sedation is a safe effective alternative to oral
sedation in children with heart disease. With a low incidence of
adverse events, it provides ideal conditions for transthoracic
echocardiography.
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Rare case of pulmonary AV fistula communicating with
left atrium and presenting as cyanotic heart disease:
Role of Pre-incision echocardiography in diagnosis
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Objective: This report describes the diagnosis and management of
a rare case of pulmonary AV fistula communicating with left
atrium and presenting as cyanotic heart disease in a child.
Methods and results: 6 year old boy presented with recurrent
respiratory tract infection since 6 months of age, dyspnoea on
exertion and cyanosis since last 2 years, without any cyanotic
spells. Echocardiography revealed 6 mm osteum secondum
ASD with left to right shunt, large AV fistula with flow in
Right Pulmonary Artery, contrast echo revealed early appearance
of contrast in LA. Angiography showed giant pulmonary
AV fistula arising from RPA and appearance of contrast in
enlarged LA but the exact site of communication between the
two could not be demonstrated. Cardiac catheterization data is
shown in table 1.
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Trans-thoracic echo done in Operation room after induction of
anaesthesia showed a communication between right pulmonary
artery and LA, which was entering from posterior wall of LA,
also the giant aneurismal sac was lifting the LA from behind
producing a camel hump (Fig 1. parasternal long axis view).
Under standard cardiopulmonary bypass & cardioplegia, aneur-
ismal sac was seen arising from RPA and entering in the posterior
wall of LA. LA was opened and the fistula repaired, ASD closed.
Patient was weaned oft from CPB. SPO2 returned to 100% after
surgery. Patient was extubated 6 hrs after the surgery.
Conclusion: Echocardiography in operation room was helpful in
localizing the site of fistula so that surgeons could locate it
quickly without wasting precious time on CPB.

Table 1. Pressure & Oxymetric data on cardiac catheterisation study

Site Oxygen saturation Systolic/diastolic pressure (mmHg)
svC 71.4% 5/3

vC 65.9% 6/4

PA Main 71.2% 12/10

v 79.5% 125/0

Ascending Aorta 84% 110/70

B PHILIPS
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Transesophageal Echocardiography Probe May Impede
Cerebral Blood Flow
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University, Canada

Introduction: Transesophageal Echocardiography (TEE) is fre-
quently used in pediatric cardiac surgery. Although widely
accepted to be a safe procedure, compression of vascular
structures by the TEE probe may occur. We present a previously
undescribed phenomenon wherein insertion of a TEE probe
significantly altered cerebral blood flow measured via transcranial
doppler over the middle cerebral artery.

Methods: This was a case-control study of nine patients, using
each patient’s contralateral middle cerebral artery as the control.
Cases were identified intra-operatively, on the basis of a 10% or
larger decrease in cerebral blood flow velocity during insertion of
the TEE. The contralateral side was employed as a control.
Results were analysed using both parametric and non-parametric
testing methods.
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Results: All events involved the left-sided blood flow; two were
associated with significant regional cerebral desaturation. When
compared to the right side, the decrease in cerebral blood flow
seen with probe insertion was statistically significant (p<<0.05).
All events resolved with removal of the TEE probe.

Conclusion: This series indicates a need for due diligence. TEE
may have deleterious effects on cerebral blood supply, and factors
clearly identifying those at risk have yet to be identified. In the
event of a significant change seen in cerebral blood flow with
TEE insertion, which cannot be resolved by repositioning the
head or probe, removal of the probe with subsequent post-
operative re-insertion may be indicated. This affects a minority of
patients, and seems appropriate to avoid potential hours of
compromised cerebral perfusion.

6008

A Prospective Audit of Paediatric Cardiac MRI under
General Anaesthesia; Practise and Problems

Marina Hughes, Great Ormond Street Hospital, London, United
Kingdom

Emma f Stockton, mater childrens hospital, brisbane, Australia
Andrew Taylor, Great Ormond Street Hospital, London, United Kingdom
Angus Mcewan, great ormond street hospital, London, United Kingdom

Background: Cardiac MRI (CMRI) is increasingly used to augment
surgical planning and follow up of children with congenital heart
disease. General anaesthesia (GA) is always required for imaging
small children. We describe our experience of GA for paediatric
CMRU, using data collected prospectively over 3 years.

Methods and Results: 120 patients presented for CMRI under GA
from November 2005 to May 2008. Patients were aged 0-288
months (median 28 months), and weighed 2.8-64 kg (median
11.7 kg).

Fifty-seven children (47.5%) had a functionally single ventricle.
Fifty patients (42%) had normal oxygen saturations. Of the
cyanosed patients, pulmonary blood flow was supplied through
an aorto-pulmonary shunt in 33% and 13% had a cavopulmonary
shunt. Sixteen patients (13%) had a mixed circulation.

Six patients (5%) had severely impaired systemic ventricular
function. 14 patients (11.6%) had at least moderate systemic
outflow tract obstruction.

The majority of patients (90%) were admitted as a day-case for
CMRI. A senior, cardiac anaesthetist was continuously present
during every case. Most patients (100/120, 83%) received
inhalational inductions with sevoflurane. The majority of
children (85/120, 71%) had an uneventful CMRI under GA.
Thirtythree (27.5%) patients suffered minor adverse events. One
major adverse event occurred; a patient with hypoplastic left
heart syndrome (HLHS) became hypotensive and underwent
successful resuscitation in the MRI scanner.

Conclusions: Despite the precarious physiology of children with
congenital heart disease, GA for CMRI can be administered
safely, with a senior multi disciplinary team. Inter-stage HLHS
patients are at particularly risk of serious morbidity.

6009

Blood Conservation Techniques for cardiac surgery in a
child of Jehovah’s Witness: A case report

Jagdish M Shahani, KK Hospital for Women and Children, Singapore

The goal of safe, transfusion free pump case for a 4 years old child
of Jehovah’s Witness (14 kg) was acheived by employing various
techniques by the surgical team. The techniques included
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preopeartive buildup of hematocrit with r-erythropoetin and
iron supplements. The anesthetic techniques included hypoten-
sive anaesthesia in the prebypass period, use of tranxeminic acid,
intraopeartive collection and transfusion of autologous blood,
appropraite reversal of heparin and minimizing blood sampling.
The techniques employed by the perfusionist included reduction
of priming volume by shortening the bypass circuit,maintaining
lower perfusion pressures and continous ultrafiltration.

The lowest hematocrit during surgey was 25% and the surgery
and recovery was uneventful.

Key Words: Jehovah’s Witness, Cardiopulmonary bypass, blood
transtusion

6010

Non-invasive Cardiac Output Measurement Using
Physioflow®™ in Anaesthetised Paediatric Patients- a
comparison with mass spectrometry

Katherine Taylor, Department of Anesthesia, Hospital for Sick Children,
Toronto, Canada

Helen Holtby, Hospital for Sick Children, Toronto, Canada

Gustavo La Rotta, Department of Cardiology, Labatt Family Heart
Centre, Hospital for Sick Children, Toronto, Canada

Cedric Manlhiot, Cardiovascular Clinical Research Unit, Labatt Family
Heart Centre,Hospital for Sick Children, Toronto, Canada

Andrew Redington, Labatt Family Heart Centre, Hospital for Sick
Children, Toronto, Canada

Objectives: The study objective is to evaluate the accuracy and
reliability of cardiac output (CO) measurements using electrical
bioimpedance cardiography, (Physioflow™) (CO) compared to
mass spectrometry (CO), in children undergoing cardiac
catheterisation.

Methods: After Institutional Ethics Committee approval and
informed consent, eligible patients undergoing cardiac catheter-
ization including oxygen consumption measurement by mass
spectrometry were recruited for additional simultaneous mon-
itoring using Physioflow™ (PF). After anaesthesia induction,
6 Physioflow™ ECG electrodes were applied. An Amis 2000
quadrupole mass spectrometer (Innovision A/S. Odense, Den-
mark) was adapted for patients ventilated with the Drager Primus
ventilator (Drager, Germany). Measurements of CO were made
after VO and heart rate stability and before angiography. The
Physioflow® measured continuous real time measurements. CO
measurements were averaged, indexed and compared with the
indexed CO measurements using Bland-Altman analysis.

Bland-Altman plot of PF Cl and MS CI

2.5 4 -

20 =2 -
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1.0 4 .

Difference PF - MS

Mean absokde bias: +0LE5
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Results: Preliminary results of 26 patients (10 males/16 females)
are presented. Median (range) age was 5.5 years (1.4-16.3 years)


https://doi.org/10.1017/S1047951109991946

64 Cardiology in the Young: Volume 20 Supplement 1

and median (range) BSA was 0.74m (0.41-1.71 m). 5958/8435
(71%) measurements were valid. Median measurements per
patient = 316 (40-616). Physioflow omitted 11% CI measure-
ments and identified 27% as artifact. A further 3% were identified
by investigators as biologically implausible, Physioflow missed
30% of these. Mean bias (PF-MS) = +0.65 p < 0.001, limits of
agreement (95%) = —0.97-2.27. In 35% of patients CO was
within 20% of CO and 69% of measurements were within 40%.
Impact: This represents the first study using Physioflow® to assess
CO in anaesthetised children, and is an attempt to formally assess
the utility of new equipment in the paediatric population.
FICKPFFICKFICK2PFFICKPEFICK
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Combined central venous catheter versus single-lumen
catheter for monitoring left atrial pressure following
pediatric cardiac surgery

Fuxia Yan, Cardiovascular Institute and Fu Wai Hospital, Chinese
Academy of Medical Sciences, China

Rong Wang, Cardiovascular institute and Fu Wai hospital, China
Lin Lin, Cardiovascular institute and Fu Wai hospital, China

Objective: To compare a new combined central venous catheter
for monitoring left atrial pressure with a single-lumen catheter in
pediatric cardiac patients. The combined catheter is made of a 5-
Fr triple-lumen catheter and a longer microtube inserted within.
Method: 40 cases were observed following complex congenital
heart defect repair. After anesthetic induction the combined
catheter and single-lumen catheter were placed into right atrium
in the same patient through jugular vein. The distal ends of the
microtube and of the single-lumen catheter were repositioned
transseptally and advanced into the left atrium after the repair of
intracardiac defect. The ease of catheter placement and pressure
measured by both were compared.

Results: Left atrial pressure measured by microtube and by single-
lumen catheter were closly related. Both microtube insertion and
blood sampling were quite easy. No mortality or catheter-related
complication were observed.

Conclusion: Microtube inserted within the combined central
venous catheter might be an alternative to single-lumen catheter
for monitoring left atrial pressure and drug administration to left
atrium. Catheterization time and costs might also be reduced.

6012

The Development of a CDROM: An Aide to Fetal Cardiac
Counseling

Kalhara Caldera, Faculty of Medicine, Dentistry and Health Sciences,
University of Melbourne, Melbourne, Australia, Australia
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Samuel Menahem, Fetal Cardiac Unit, Monash Medical Centre,
Melbourne, Australia, Australia

Objective: Advances in ultrasound technology in prenatal scanning
have led to increased detection of congenital heart defects. In a
setting of great emotional distress affected parents need under-
stand the abnormality so as to make an informed decision
concerning pregnancy continuation. A computer learning aide
may allow such parents to review the information provided at a
time of their choosing.

Methods: A CDROM was developed to include information on
normal heart structure and function, and ultrasound technology.
Common abnormalities and their management options were
developed, further enhanced by colour animations modified from
diagrams on the Royal Children’s Hospital, Melbourne, website. The
diagrams showed direction of blood flow with varying colouration
showing the degree of oxygenation. Five abnormalities were
covered: ventricular septal defect, transposition of the great arteries,
Fallot’s tetralogy, hypoplastic left heart syndrome and tricuspid atresia.
Once the abnormality was diagnosed, parents were offered the
CDROM, and then asked to complete a questionnaire. They were
only provided the code to review the specific diagnosis in their fetus.
Results: To date, a total of 11 patients have been recruited. The
responses highlighted strengths and weaknesses of the informa-
tion provided but uniformly suggested that the CDROM was
helpful, especially the diagrams provided, though there was a
varying response as to the amount of medical detail thought
appropriate.

Conclusions: The results are indeed promising and suggest such an
aide can be developed further to include other congenital heart
abnormalities for use in clinical practice.

6013

‘What do we know about isolated VSD in fetuses?

Anna Kaplanska, Perinatology and Perinatal Cardiology Unit,
2nd Department of Obstetrics and Gynaecology, Medical University
of Warsaw, Poland

Pawel Wilasienko, Perinatology and Perinatal Cardiology Unit,
2nd Department of Obstetrics and Gynaecology, Medical University
of Warsaw, Poland

Joanna Kuran, Perinatology and Perinatal Cardiology Unit,

2nd Department of Obstetrics and Gynaecology, Medical University
of Warsaw, Poland

Joanna Dangel, Perinatology and Perinatal Cardiology Unit,

2nd Department of Obstetrics and Gynaecology, Medical University
of Warsaw, Poland

Objective: To evaluate prevalence of types of isolated VSDs in
fetuses in relation to chromosomal aberrations and extracardiac
malformations and assess perinatal follow-up.

Methods: Single-centre retrospective analysis of computer data-
base of reference perinatal cardiology unit between 1994-2008.
Out of 883 fetuses with congenital heart defects, 169(19%) with
isolated VSD were found. We divided pts into diagnosed before
and after 2002 due to different organization of perinatal centre.
Results: VSD was diagnosed in 29+/—6 weeks of gestation
before 2002, and in 26+/—6 after 2002. Types of VSD:
perimembranous-58(34%), muscular-53(31%), inlet-47(28%),
multiVSD-5(3%), malalignment-3(2%), unknown-3(2%). Kar-
yotype was performed in 87 pts; in 34 was normal, trisomy
18(T18)-27 fetuses, trisomy 21(T21)-15, trisomy13(T13)-8,
other aberrations-4. 22(81%) fetuses with T18 had inlet VSD,
11(73%) fetuses with T21-perimembranous VSD. Among
muscular VSDs there were no chromosomal abnormalities. Most
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common extracardiac malformations were: CNS(19), facial(12),
GI(11). Extracardiac malformations were mostly in T18, T13 and
also with normal karyotype. Follow-up: table. Neonatal deaths
were caused by lethal conditions, not VSD as such. In those cases
perinatal palliative care was provided.

Conclusions:

1 Prognosis of fetal isolated VSD is different to postnatal due to
chromosomal aberrations and extracardiac malformations.

2 Fetal large inlet and perimembranous VSD are strong markers
of chromosomal abnormalities. Such diagnosis is an indication
for karyotyping.

3 Fetal muscular isolated VSD with otherwise normal US is a
benign lesion. Other investigations are unnecessary.

VSD type TOP I/U Born Neoatal death and  Un-
death  alive perinatal palliative known
care

Perimembranous (n =58) 5 3 35 9 15
Muscular (n = 53) 1 0 42 2 10
Inlet (n = 47) 6 11 27 19 3
Multi (n =5) 0 0 5 3 0
Malalignment (n = 3) 0 0 3 0 0
Unknown (n = 3) 2 1 0 0 0
Total (n = 169) 14 15 112 33 28
6014

Spectrum of Primary Cardiac Tumors Diagnosed by Fetal
Echocardiography

Nawal A AlAbdulkarim, Prince Sultan Cardiac Center, Saudi Arabia

Introduction: True Primary Cardiac Tumors (PCT) are rare,
however they are associated with serious complications. They
can be diagnosed and followed by fetal echocardiography (FE) to
plan proper management.

Objective: To determine accuracy of diagnosis and outcome of
PCT diagnosed by FE.

Methods: We retrospectively evaluated 1460 consecutive FE
performed during March 1990-December 2008 followed by chart
review of mothers and newborns with PCT at a tertiary care facility.
Results: PCT were diagnosed in 14 Patients [0.001%] referred by
obstetrics because of cardiac mass in 12 and 2 with large isolated
pericardial effusion (PE). The gestational age at referral was 25-34
weeks. 12 patients had rhabdomyoma (RM), 9 had Tuberous
Sclerosis (TS) including all patients with multiple masses. 1 patient
with single RM underwent palliation with Blalock-Taussig shunt
for right ventricular inflow obstruction with subsequent regression.
1 patient with multiple RM died 12 days postnatally due to
ventricular arrhythmias in addition to right ventricular outflow
obstruction. The 2 Patients with PE had single right atrial mass; one
fetus died in utero due to congenital anomalies and the other
underwent successful resection postnatally preceeded by antenatal
and postnatal pericardiocentesis.

Conclusions: 1. Fetal echocardiography is accurate in assessment of
PCT 2. PCT should be suspected in fetuses with large isolated
PE. 3. The most common fetal PCT is multiple RM which is
associated with TS. 4. PCT can lead to fatal arrhythmias and
critical cardiac obstruction.

6015

Fetal Echocardiography and Arteriovenous
Malformartions (AVM)

Nawal A AlAbdulkarim, Prince Sultan Cardiac Center, Saudi Arabia
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Introduction: (AVM) are important noncardiac cause of heart failure
in neonates and young infants, therefore antenatal detection and
monitoring are essential for proper management.

Objective: Assess fetal cardiac findings in patients diagnosed
antenatally with (AVM).

Method: Retrospective Review of consecutive Fetal Echocardio-
grams then Patients diagnosed antenatally with (AVM)/ Aneurysm
of vein of Galen (AVG) at a tertiary care cardiac center.

Results: Total number of Fetal echocardiograms were 1460, 4
patients had (AVG) two underwent Successful occlusion by
catheter intervention and two died #1 and #4, patient #5 had
Large Pulmonary fistula which was occluded successtully by
catheter intervention, as illustrated in Table 1, all patients had
progressive course with increased combined cardiac output,
Conclusions: 1. Fetal Echocardiography is useful in diagnosis and
prediction of management and outcome of patients with (AVM).
2. Presence of severe multiple congenital anomalies/hydrops/
pseudocoarctation/ marked increase in combined cardiac output
or (MR with AVG) could be predictors for poor prognosis of
patients with ( AVM)/(AVG).

Patient # Sex Type of Cardio- Pericardial TR MR Chamber Foramen
AVM  megaly Effusion/ dilatation ~ Flow

Hydrops/

Pseudo-

coarctation

#1 F Aneurysm + >24 . + __ SVC/RA/RV R >>1L
of vein of  weeks
Galen
(AVG)
# 2 M  (AVG) + >24 _ + __ SVC/RA/RV R >>1L
weeks
#3 F (AVG) + >24 _ + __ SVC/RA/RV R >>1
weeks
#4 F (AVG) + >24 + + + SVC/RA/RV R >>1L
weeks
#5 M Pulmonary + >24 _ + + Pulmonary L>>R
(AVM) weeks veins/LA/LV
6016

Prenatal diagnosis of anomalous systemic venous return: a
case series

Catherine Barrea, University Clinic Saint Luc, Belgium

Stéphane Moniotte, University Clinic Saint Luc, Belgium

Corinne Hubinont, University Clinic Saint Luc, Belgium

Pierre Bernard, University Clinic Saint Luc, Belgium

Objective: Increasing experience in fetal ultrasound leads to more
frequent diagnoses of isolated anomalous systemic venous return
(ASVR)). Our objectives were to describe the spectrum and the
echocardiographic features of ASVR not associated with other
structural heart defect, and to evaluate associated extracardiac and
chromosomal anomalies.

Methods: From 2003 to 2009, 340 consecutive fetuses were
diagnosed with a cardiac malformation, including 25 cases of
isolated ASVR. The following variables were collected: gesta-
tional age (GA) et diagnosis, type of ASVR, associated
extracardiac anomalies, karyotype and outcome.

Results: The diagnosis was obtained at a mean GA of 27+3
weeks. The most common forms of ASVR were: 1) persistence
of a left superior vena cava (SVC) draining into the coronary
sinus with the presence of a normal right SVC (N = 15) and 2)
presence of an interrupted inferior vena cava (IVC) with azygos
continuation (N = 5). The other fetuses had a persistent left SVC
without a right SVC (N = 3), bilateral agenesis of the SVC with
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cephalic venous drainage towards the IVC through the azygos
(N =1) or total ASVR to the coronary sinus (N = 1). Genetic
disorders were confirmed in 4 fetuses, all with a persistent left
SVC, with associated extracardiac anomalies in 3 of them. Seven
other fetuses had associated extracardiac anomalies. When
available, cardiac diagnosis was confirmed postnatally in all but
one. Echographic findings are summarized in the Table.

Conclusions: Detailed diagnosis of isolated ASVR can be
accurately obtained prenatally. The majority of fetuses with a
genetic anomaly presented also with extracardiac malformation.

Abnormal Dilated  Retro-aortic Abnormal
‘3-vessel view’ coronary vessel RSVC -IVC
sinus view
Persistent LSVC + (4 vessels, + - -
to coronary sinus  LSVC on the
left)
Interrupted IVC - - + (feet-to-head) + (no IVC

with azygos continuation)

continuation

Persistent LSVC + (3 vessels, ++ - -
to coronary sinus  large LSVC on
without RSVC the left)
Bilateral absent + (2 vessels - + (head-to-feet) + (dilated IVC)
SvVC anterior
without SVC,
(hemi)-azygos
posterior)

Total ASVR to
coronary sinus

+ (3 vessels, +++ - -
large LSVC on
the left)
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Evaluation of fetal echocardiography and postnatal follow
up in 110 fetuses with hypoplastic left heart syndrome —
single reference fetal cardiology center experience

Joanna H Dangel, Perinatal Cardiology Department, 2nd Department
of Obstetrics and Gynecology, Medical University of Warsaw, Poland
Zbigniew Kordon, Pediatric Cardiology Department, Collegium
Medicum, Cracow, Poland

Anna Kaplanska, Perinatal Cardiology Department, 2nd Department
of Obstetrics and Gynecology, Medical University of Warsaw, Poland
Pawel Wiasienko, Perinatal Cardiology Department, 2nd Department
of Obstetrics and Gynecology, Medical University of Warsaw, Poland
Maria M Dangel, Student’s Scientific Club of Perinatal Cardiology,
Medical University of Warsaw, Poland

Joanna Kuran, Perinatal Cardiology Department, 2nd Department of
Obstetrics and Gynecology, Medical University of Warsaw, Poland

Out of 883 fetuses with CHD, fetal echocardiographic results in
110(12%) with HLHS were correlated with postnatal outcome.
Fetal echocardiography was performed in one fetal cardiology
reference center. Neonates were operated on in two different
pediatric cardiac surgery centers. There were just 8 fetuses who had
severe AS leading to HLHS at the end of pregnancy. 21 fetuses had
severe Fo restriction(no survivors) and 8 moderate restriction(sur-
vived). Since 2002 more precise prenatal diagnosis was made, with
special interest in Fo communication. In 3 progression of Fo
restriction was observed. The study was divided into 2periods: (1)
19942001 (22fetuses) and (2) 2002-2008(88fetuses). Follow up in the
(1) period: TOP-2(9%), IUD-1, live born-19. Neonatal death — 10:
ECM-3, compassionate care due to parents’ request - 7. 1 newborn
died after unsuccestull aortic valvuloplasty, 7 after classic Norwood
operation, it was 1 survivor after modified Norwood. Follow up in
the (2)period: TOP-13(15%); IUD-3; neonatal death-15: prematur-
ity—2, severe restriction Fo-11, 2 after unsucestull BAS, 3—compas-
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sionate care due to severe RV dysfunction, 3-ECM. 2 babies died
after oesophageal atresia operation, 9 after Norwood procedure, in
whom 4 had restrictive Fo. There were 29 survivors: 33% of all, but
40% of live-borns, all after modified Norwood procedure.
Conclusions: Results of HLHS treatment improved significantly,
but still prenatal diagnosis is the risk factor. Fetal echocardio-
graphy must be repeated monthly due to precise counseling and
organizing optimal perinatal care. As a restrictive Fo is a real risk
factor for adverse outcome, prenatal or very quick postnatal
intervention must be taken into consideration.

GA Isolated Fo Extracardiac
mean HLHS restr malformations

Abnormal Heart
karyotype Failure

ECM
1994- 29 11 5 3 2 (T13, other) 1 22
2001
2002- 25,7 52 16 7 8(T18-2; 45X0- 5 88
2008 S;otherl)
Total 63 21 10 10 6 110
6018

The prevalence of dextrocardia and dextroposition of the
heart in fetuses

Maria M Dangel, Student’s Scietific Club Perinatal Cardiology, Medical
University of Warsaw, Poland

Justyna Papierz, Student’s Scietific Club Perinatal Cardiology, Medical
University of Warsaw, Poland

Pawel Wilasienko, Perinatal Cardiology Clinic, Medical University of
Warsaw, Poland

Objective: How to distinguish right from the left side of the fetus
and what is the difference between dextrocardia and dextroposi-
tion of the heart? The aim of the study, prepared by the Student‘s
Scientific Club, was to evaluate the prevalence of the abnormal
position and/or the axis of the fetal heart.

Material and methods: Retrospective evaluation of 42 fetuses
between 2004-2008 whose heart was shifted to the right. The
reason for referral was: abnormal heart view, abnormal US or
difterent fetal malformations. The mean age of fetal echo was 24
(dextrocardia) and 30.5 (dextroposition) weeks.

Results: Dextroposition (shifting of the heart to the right, apex
to the left) was found in 35(83%) fetuses. 30(85%) fetuses had
left-diaphragmatic hernia (DH), 3(9%)-congenital cystic adeno-
matoid malformation (CCAM), 1(3%) - pleural effusion, 1(3%) -
left pulmonary artery agenesis. Secondary hypoplasia of the left
heart due to DH was seen in 4 cases. In 9 fetuses extracardiac
malformations existed: hypotrophy 4, cleft-lip 1, shortening of
the long bones 1, myelocystocele 1.

Dextrocardia (apex to the right) was found in 7(17%) fetuses, all
with CHD: 1(14%) situs inversus (SV, TGA); 6 (86%) situs
solitus: right isomerism - 1 (AVSD, AP), left isomerism - 1
(TGA, VSD, PS), SV - 1, HLHS - 1, other - 2.

Conclusion: Dextroposition is more common than dextrocardia, due
to extracardiac malformations. Dextrocardia was much less frequent
and was associated with multiple and complex congenital cardiac
anomalies. It was difficult to distinguish between dextrocardia and
dextroposition during a screening US exam.

6019

Secondary left heart hypoplasia in fetuses with
diaphragmatic hernia — is that a risk factor?

Maria M Dangel, Student‘s Scientific Club of Perinatal Cardiology,
Medical University of Warsaw, Poland
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Pawel Wilasienko, Perinatal Cardiology Department, Medical
University of Warsaw, Poland
Joanna H Dangel, Perinatal Cardiology Department, Medical
University of Warsaw, Poland

Objective: Congenital diaphragmatic hernia (CDH) is diagnosed
by obstetricians who often described HLHS in such cases. The
aim of this study was to evaluate heart abnormalities coexisting
with CDH.

Material and methods: This study was prepared by the Student‘s
Scientific Club of Perinatal Cardiology. We evaluated echocar-
diograms of 35 fetuses examined between 2002-2008 with left
sided CDH. Lung development, heart size, disproportion
between LV, RV, pulmonary artery and aorta, co-existing heart
defects were checked. The mean age of fetal echo was 29 weeks.
Karyotype was done in 29 fetuses: 25 had normal and 4
abnormal.

Results: 26 fetuses had isolated CDH and 8(23%) with associated
heart defects. In all heart to chest area ratio was smaller than 0.25.
Secondary left ventricular hypoplasia (LV less that 50% of RV),
described by obstetricians as HLHS, was in 4 cases, none of them
survived. Additional heart defects were: VSD 6, TOF — 1, critical
pulmonary valve stenosis — 1, they didn’t survive either.
Conclusion: Heart defects complicated CDH is serious risk factor
for survival, even if lungs were not severely hypoplastic. There
were not fetuses with real HLHS, but secondary left ventricular
hypoplasia caused low cardiac output what complicated respira-
tory failure in neonates with pulmonary hypoplasia due to CDH.
There is still unknown reason for which just some fetuses with
CDH developed secondary left ventricular hypoplasia so further
studies will include the role of growth factors (TGF-[3), transcrip-
tion factors (Fog2, COUP-TFII, Gata4), genes (STRAG).

6021

Outcome in utero and at long-term postnatal follow-up of
cases with tricuspid valve anomaly presenting in fetal age
Viasta ME, Fesslova, Centre of Fetal Cardiology, Policlinico San
Donato IRCCS, Milan, Italy

Jelena Brankovic, Centre of Fetal Cardiology, Policlinico San Donato
IRCCS, Milan, Italy

Angelo Micheletti, Dpt. Pediatric Cardiosurgery, Policlinico San Donato
IRCCS, Milan, Italy

Massimo Chessa, Dpt. Pediatric Cardiosurgery, Policlinico San Donato
IRCCS, Milan, Italy

Gianfranco Butera, Dpt. Pediatric Cardiosurgery, Policlinico San
Donato IRCCS, Milan, Italy

Carmelo Arcidiacono, Dpt. Pediatric Cardiosurgery, Policlinico San
Donato IRCCS, Milan, Italy

Mario Carminati, Dpt. Pediatric Cardiosurgery, Policlinico San Donato
IRCCS, Milan, Italy

Alessandro Frigiola, Dpt. Pediatric Cardiosurgery, Policlinico San
Donato IRCCS, Milan, Italy

Objectives of the study: to analyse retrospectively the characteristics
and outcome of cases with tricuspid valve anomaly diagnosed at
fetal echocardiography.

Material: Sixteen fetuses with Ebstein (Ebst) and 16 with non
Ebstein anomaly (NEbst) of the tricuspid valve (TV), one with
associated mitral dysplasia) diagnosed at 21-36 (median 30) week’s
gestation (wg), between 1986-2008, were followed up in utero and
postnatally for 6 months-21 years, median 5 years.

Results:  Echocardiographic features: Moderate-severe tricuspid
regurgitation (TR) was present in 11/16 Ebst fetuses (with severe
displacement of TV) and in 10/16 NEDbst; 4 cases had associated
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pulmonary stenosis and 4 functional-organic pulmonary atresia. Six
fetuses (4 Ebst, 2 Nebst) had fetal hydrops (FH). Outcome: Two
cases opted for termination of pregnancy, 3 Ebst died in utero at 31
wg, (2 with FH, 1 in supraventricular tachycardia). Five cases died
spontanouesly at 1-7 days. Three infants Ebst and 3 NEbst were
operated, 2 surviving; the case with associated mitral dyplasia
improved the TR but required a mitral valve plasty and is alive at
8yrs. One Ebst died at 3 years due to arrhythmia and severe
worsening of TR. Total mortality was 13/29 ( 44.8%) cases that
continued pregnancy, 4/6 with FH,. 9/16 Ebst (56%), 4 /16 INEbst
25%. Sixteen cases are alive at 6m-21 years, stable or improved.
Conclusions: Our data confirm a variable spectrum of tricuspid
valve anomalies presenting in utero. Negative prognostic factors
for outcome were heart failure and arrhythmias, milder forms of
both variants stabilized after birth.

6022

Premature fetal closure of the arterial duct : clinical
presentations and outcome

Marc Gewillig, UZ Leuven, Belgium

Stephen Brown, Bloemfontein, South Africa

Luc de Catte, UZ Leuven, Belgium

Benedicte Eyskens, UZ Leuven, Belgium

Derize Boshoff, UZ Leuven, Belgium

Introduction: Intra-uterine dysfunction of the duct occurs;
incidence and clinical consequences are poorly understood.
Patients and methods: Retrospective analysis of fetal (n = 602) and
neonatal echocardiographic databases (n = 1477) between 1998 and
2008. Clinical and imaging studies were reviewed for pathology due
to or associated with premature closure of the duct.

Results: Twelve cases were identified. Eight (1.3%) were
diagnosed prenatally at 29.0 weeks (range: 20.0-37.5 w). Four
neonates (0.3%): all presented with significant cyanosis and
absence of duct. Echo: RV hypertrophy (n=12), more than
usual tricuspid regurgitation (n = 12) and pulmonary regurgita-
tion (n = 11), and right atrial dilation (n = 8); pulmonary artery
dilation in 42%, dysplastic pulmonary valve in 25%, hydrops 8%.
Premature delivery was advised for 5 patients. Neonatal therapy:
observation and oxygen 7, ventilation with pulmonary vasodi-
lators 5, ECMO in 1. Respiratory failure with severe pulmonary
hypertension was the cause of death in 3. During follow-up two
children required additional right heart procedures, 1 developed
non-compaction cardiomyopathy at 4 years.

Conclusion: The incidence of ductal dysfunction may be grossly
underestimated. Fetal premature closure of the arterial duct
causes stress at different fetal ages and many different levels of the
right heart and pulmonary circulation, resulting in a wide range
of secondary pathology. Clinical outcomes range from antenatal
hydrops and right heart damage to lethal respiratory insufficiency.
Premature delivery may be indicated in selected patients.

6023

Assessment of fetal atrioventricular time interval by
Doppler tissue imaging (DTI) in the normal fetal heart
Anita Hamela-Olkowska, Perinatal Cardiology Department, Medical
University of Warsaw, Poland

Joanna H Szymkiewicz - Dangel, Perinatal Cardiology Department,
Medical University of Warsaw, Poland

Introduction: Accurate assessment of atrioventricular conduction time
(AV) is crucial for early detection of envolving fetal heart block.
DTI-derived AV intervals correlate better with PR intervals in
ECG than do other fetal echocardiographic approaches.
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Objective: To establish gestational age-specific reference values of
normal fetal AV intervals by spectral DTI in healthy singleton
fetuses.

Methods: AV intervals were measured from atria contraction (Am) to
isovolumic contraction (IV) at the right ventricular free wall in 140
subjects with normal cardiac and extracardiac anatomy between 18
and 40 week’s gestation. All fetuses had sinus rhythm. Examinations
were performed using Sequoia 512, with cardiological probe of
2.5-5 MHz and pediatric cardiology software. The sample volumes
were placed in the basal part of RV in the 4-chamber view.
Results: There was a negative correlation between AV intervals
and FHR (p < 0,001, r = —0,318) and positive correlation with
gestational age (p = 0,049; r = 0,167). The table shows reference
values for AV intervals by gestational age group.

Conclusions: The study establishes gestational age-specific refer-
ence data for DTI-derived AV intervals, which can be used for
detection of subtle AV conduction anomalies in fetuses with
maternal anti-Ro and anti-La autoantibodies.

AV (ms) Gestational age (weeks)

percentile 18-22 23-28 29-34 3540
3 75 69 73 73

10 78 78 80 84

50 92 91 93 95

90 108 106 103 113
97 123 116 113 120
No of fetuses 36 35 35 34
6024

Screening of prolonged AV interval in the fetus by
Doppler echocardiography

Akiko Hirose, Department of Pediatrics, Kurume University school of
medicine, Japan

Yasuki Maeno, Department of Pediatrics, Kurume University school of
medicine, Japan

Hiroshi Nishino, Department of Pediatrics, Kurume University school of
medicine, Japan

Shintarou Kishimoto, Department of Pediatrics, Kurume University
school of medicine, Japan

Motofumi lemura, Department of Pediatrics, Kurume University school
of medicine, Japan

Kenji Suda, Department of Pediatrics, Kurume University school of
medicine, Japan

Toyojirou Matsuishi, Department of Pediatrics, Kurume University
school of medicine, Japan

Background: Early detection of atrio-ventricular (AV) block caused
by maternal anti-SSA antibody is important to start early treatment
to the affected fetuses. To examine suitability to screen prolonged
mechanical AV interval by fetal echocardiography, 3 different
Doppler measurement method, 1) simultaneous recording of the
superior vena cava and the ascending aorta (SVC-aAo), 2)
simultaneous recording of mitral inflow and aortic outflow (mitral
A-wave/aortic outflow), and 3) simple mitral inflow (mitral A-
wave/mitral valve closure) are compeared.

Methods: All 34 fetuses with normal cardiac structure with
normal rhythm and without maternal anti-SSA antibody who
underwent fetal echocardiography in our institution from March
to November 2008 were included.

Results: The mean value and the standard deviation of the
measurement value in all cases: SVC-aAo : 111.5 = 13.96 msec,
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mitral A-wave/aortic outflow : 123 = 8.66 msec, mitral A-wave/
mitral valve closure : 88 = 5.92msec. There was no correlation
to the gestational age. Measurement using mitral A-wave/mitral
valve closure is the most easily obtained measurement and has
smallest standard deviation.

Conclusion: Although all three measurements of mechanical AV
interval can be reliably obtained by fetal Doppler echocardio-
graphy, mitral A-wave/mitral valve closure seems to be the most
suitable one to screen first degree AVB.

6025

Does antenatal diagnosis affect clinical course in neonates
with simple transposition of the great arteries?

Caroline B Jones, Alder Hey Children’s Hospital, Liverpool. UK,
United Kingdom

Helen C Michael, Alder Hey Children’s Hospital, Liverpool. UK,
United Kingdom

Nelson Alphonso, Alder Hey Children’s Hospital, Liverpool. UK,
United Kingdom

Gordon Gladman, Alder Hey Children’s Hospital, Liverpool. UK,
United Kingdom

Joyce SL Lim, Alder Hey Children’s Hospital, Liverpool. UK,
United Kingdom

Objective: To determine whether neonates with an antenatal (AN)
diagnosis of simple transposition of the great arteries (TGA) have
a different clinical course to those diagnosed in the postnatal
(PN) period.

Methods: Retrospective analysis of notes of all neonates with
simple TGA (with or without ventricular septal defect) seen in
our institution between January 2001 and June 2008. Those
whose anatomy was not suitable for a primary arterial switch
operation (ASO) were excluded from the study.

AN group (14) PN group (81) P value

Birth weight (kg) 3.6%0.7 34+0.6 NS
Age at presentation (hours) 6.1*x23 167.5 = 278.5 <<0.0001
Prostin dose on arrival (ng/kg/min) 13.2 £ 29 30.9 £ 37 0.0038

Oxygen saturation on arrival (%) 82=*9 67 =15 0.0013

Total time spent on ICU (days) 63%35 9.1%£55 0.028
Length of stay post ASO (days) 12.1+4.3 14.1 £5.6 0.17
Duration follow-up (months) 123 £18.1 37.4* 264 0.0013

Condition on Arrival to the Cardiac Centre

40-

WPN group
B AN group

35+

Ventilated Acidosis

Collapse

Results: We identified 95 neonates with simple TGA within the given
time period. Mean gestational age was 39.7 = 1.1 weeks. Fourteen of
the 95 neonates (14.7%) had an antenatal diagnosis. Three neonates in
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the PN group died, two prior to the ASO and one shortly following
the operation. All the neonates in the AN group survived.

Conclusions: All neonates diagnosed with TGA antenatally were
transterred promptly the cardiac centre within the first 12 hours of a
life facilitating early expert management and septostomy where
appropriate. All but one in this group were in good condition at
presentation, not requiring ventilation. It is likely that this improved
pre-operative state lead to a smoother post-operative course and
slightly shorter length of stay (p = 0.17). None of the patients in the
antenatal group died as compared to 3 in the postnatal group. None of
the patients have died in long-term follow-up (32.6 = 26.4 months).

6026

Antenatal cardiac screening practice within Northwest of
England and North Wales — detection rates for simple
Transposition of Great Arteries (TGA)

Helen C Michael, Alder Hey Children’s Hospital, United Kingdom
Caroline B Jones, Alder Hey Children’s Hospital, United Kingdom
Denise Kitchiner, Alder Hey Children’s Hospital, United Kingdom
Gordon Gladman, Alder Hey Children’s Hospital, United Kingdom
Joyce SL Lim, Alder Hey Children’s Hospital, United Kingdom

Objectives: To survey antenatal cardiac screening practice within
the Northwest of England and North Wales, and to ascertain
antenatal detection rate for simple transposition of great arteries
(TGA).

Methods: A questionnaire was sent to all obstetric units within the
region, which refer to the foetal cardiac clinics at Manchester and
Liverpool. All infants with simple TGA (with or without VSD)
presenting to Alder Hey Children’s Hospital between January
2001 and June 2008 were identified; the referring obstetric unit
was ascertained where possible and the group subdivided
according to antenatal (AN) or postnatal (PN) diagnosis.
Results: Twenty-seven obstetric units responded to the ques-
tionnaire survey. Responses indicated that 12 units (44%) assessed
only the standard four chamber view and 15 units (56%) included
outflow views. 113 patients (14 AN, 99 PN) with simple TGA
were treated at our institution during this period.

Conclusion: 56% of obstetric units in our region satisty the United
Kingdom national guidelines to include outflow tract views in the
antenatal cardiac screening protocol. Isolated cardiac outflow tract
anomalies are not well detected antenatally with only 12.3% infants
with TGA diagnosed in-utero. It is anticipated that with increasing
adherence to the antenatal screening national guidelines, antenatal
diagnosis rates for outflow tract anomalies will improve.

Antenatal Postnatal
diagnosis (14 diagnosis (99
patients; 12.3%) patients; 87.7%)

Four chamber view with 12 44
outflow tract views

Standard four chamber 2 47
view only

Variable practice 0 8

6027

Pprenatal echocardiographic findings of MAPCAs(Major
Aortopulmonary Collaterals) : Two Case Reports

Da-Hye Ju, Department of Obstetrics and Gynecology, University of
Ulsan College of Medicine, Asan Medical Center, Seoul, Korea, Korea
Hye-Sung Won, Department of Obstetrics and Gynecology, University
of Ulsan College of Medicine, Asan Medical Center, Korea
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In-Sook Park, Department of Pediatric Cardiology, Asan Medical
Center, University of Ulsan College of Medicine, Korea

Pil Ryang Lee, Department of Obstetrics and Gynecology, University of
Ulsan College of Medicine, Asan Medical Center, Seoul, Korea, Korea
Ahm Kim, Department of Obstetrics and Gynecology, University of
Ulsan College of Medicine, Asan Medical Center, Korea

Pulmonary atresia (PA) and ventricular septal defect (VSD)
associated major aortopulmonary collateral arteries (MAPCAS) is
uncommon complex congenital heart anomaly as a severe form
of tetralogy of Fallot. This anomaly occurs in 1.5% of patients
with congenital heart disease, and 15~ 20% of tetralogy of
Fallot. MAPCAs are wide connection arteries originated from
the descending aorta, the arcus aorta or the subclavian artery. The
majority of untreated patients present with severe congestive
heart failure and respiratory distress. Prenatal diagnosis of PA and
VSD associated with MAPCAs is important to counsel parents to
outcome. We present two cases of PA and VSD associated with
MAPCASs examined prenatally by fetal echocardiography.

6028

Prenatal echocardiography of Total Anomalous
Pulmonary Venous Connection (TAPVC)

Hye-Sung Won, Department of Obstetrics and Gynecology, University
of Ulsan College of Medicine, Asan Medical Center, Korea

Da-Hye Ju, Department of Obstetrics and Gynecology, University of
Ulsan College of Medicine, Asan Medical Center, Seoul, Korea, Korea
Dong-Man Seo, Asan medical center, Korea

In-Sook Park, Department of Pediatric Cardiology, Asan Medical
Center, University of Ulsan College of Medicine, Korea

Obyjective: TAPVC has deteriorate neonatal condition. It is usually
accompanied by other cardiac anomalies. It is important to detect
TAPVC prenatally and the associated pulmonary venous stenosis
(PS) as well.

Methods: We reviewed fetal echocardiography from July 1996 to
december 2008 at our center. We had 2895 congenital heart
anomaly and suspected TAPVC in 73. We suspected TAPVC if
pulmonary vein to left atrium was not definite or extrachamber
was shown in 2D and color Doppler ultrasound.

Results: Among 73 fetuses, we could identify TAPVC in 50, 28
through postnatal echocardiography and 22 in autopsy record, 23
have not shown up again. Out of 28 deliveres, 13 were confirmed
as TAPVC, 2 PAPVC, and 1 PS. Through autopsy, 9 out of 22
were confirmed as TAPVC and 1 PAPVC. The type of TAPVC
showed 7 supracardiac, 3 cardiac, 2 infracardiac, and 1 mixed
connection. Four deaths occurred due to postoperative acidosis,
septic shock and sudden collapse of pulmonary vein. We
suspected isolated TAPVC in 5 prenatally, which were proven
as 4 TAPVC and 1 PS. The isolated TAPVCs are good state after
surgery, but the fetus with PS has expired one day after birth.
Conclusions: In echocardiography prenatally, absence of typical
pulmonary drain to left atrium or presence of extrachamber
could provide simple clue for anomalous pulmonary venous
connection. Indefinite extrachamber could not rule out
anomalous pulmonary venous connection. On the contrary, in
that case, pulmonary venous stenosis should be suspected, which
seemed most important in prognosis.

6029

Maternal Smoking and Congenital Heart Disease in Fetus
Yukiko Kawazu, Department of Pediatric Cardiology, Osaka Medical
Center for Maternal and Child Health, Osaka, Japan
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Noboru Inamura, Department of Pediatric Cardiology,
Osaka Medical Center for Maternal and Child Health,
Osaka, Japan, Japan

Akane Kadota, Department of Pediatric Cardiology,
Osaka Medical Center for Maternal and Child Health,
Osaka, Japan, Japan

Shu Maekawa, Department of Pediatric Cardiology,
Osaka Medical Center for Maternal and Child Health,
Osaka, Japan, Japan

Yuji Hamamichi, Department of Pediatric Cardiology,
Osaka Medical Center for Maternal and Child Health,
Osaka, Japan, Japan

Futoshi Kayatani, Department of Pediatric Cardiology,
Osaka Medical Center for Maternal and Child Health,
Osaka, Japan, Japan

Background: Maternal smoking is thought to be one of risk factors
of problems in fetus. Most congenital heart diseases (CHD) are of
unknown etiology. This study examined the association between
maternal smoking during the periconceptional period and the
risk of CHD in fetus.

Methods: We performed the fetal echocardiogram for 254 times,
172 maternal cases between January and December 2007. The all
cases are divided into three groups. A: 40 cases of CHD fetus
(without chromosomal anomaly), B: 117 cases with no CHD
fetus (without chromosomal anomaly), C: 15 cases with
chromosomal anomaly fetus. Diagnoses of all cases were
confirmed postnatally. Information on maternal smoking was
obtained via medical records of the mothers.

Results: GroupA had 14 maternal smoking cases (35%). GroupB
had 21 maternal smoking cases (17.9%). GroupC had 1 maternal
smoking case (0.07%). Maternal smoking during the periconcep-
tional period was associated with CHD (without chromosomal
anomaly) of their fetuses (p=0.027). On the other hand,
groupA, B and C had 22(55%), 59(50.4%), and 5(33.3%) paternal
smoking cases, respectively. There was no increased risk of CHD
fetus with paternal smoking.

Conclusion: This study observed that maternal smoking during
the periconceptional period increased the risk for CHD in the
fetus. Further study are needed to elucidate this association.

6030

Clinical and imaging characteristics of primary fetal
cardiac tumors

Maria G Kiaffas, Onassis Cardiac Surgery Center, Greece

Cleo Laskari, Onassis Cardiac Surgery Center, Greece
Spyridon Rammos, Onassis Cardiac Surgery Center, Greece

Objective: Presentation of our experience with the clinical and
imaging characteristics of fetal cardiac tumors

Methods: Seven cases of fetal cardiac tumors, at the gestational age
(GA) of 22-32 weeks (wks), were diagnosed echocardiographi-
cally, between September of 2003 and December of 2008.
Results: Two of the fetuses had multiple tumors in both the right
and left ventricles (RV & LV). Five had solitary tumors; in two
the mass was located at the left ventricular outflow tract (LVOT)
causing obstruction, in two it was located in the ventricular
septum (VS) and in one in the left atrium (LA). Termination was
elected in four pregnancies; the remaining three were carried to
full-term. One of the tumors (located in the VS) was
histologically proven to be a fibroma; the remaining are
considered to be rhabdomyomas due to histology (two),
association with tuberous sclerosis (one) multiple location (one)
and regression of size (one). Association with tuberous sclerosis
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was identified in three of the cases. Follow-up ranges from 8
months to 3.5 years (Table).

Diagnosis Location  Tumor type Associated Outcome
problems
22 wks Single - VS Rhabdomyoma - Termination
23 wks Single - VS Fibroma Myocardial Termination
dysfunction/
Pericardial effusion
23 wks Single - LA Rhabdomyoma Tuberous sclerosis ~ Termination
29 wks Multiple -  Rhabdomyoma Tuberous sclerosis ? Term delivery/8
RV & LV mos TS?
31 wks Multiple - Rhabdomyoma Tuberous scerosis Termination
RV & LV
32 wks Single - Rhabdomyoma LVOT obstruction  Term delivery/ 3.5
LVOT yrs healthy
32 wks Single - Rhabdomyoma LVOT obstruction  Term delivery/ 2 yrs
LVOT Renal lesions -

Arrhythmias

Conclusions: Echocardiography is a vital diagnostic tool for fetal
cardiac tumors identifying their number, location, size and
echogenic characteristics usually indicative of possible histology.
Rhabdomyomas are the most common tumors; they can be solitary
or multiple and have a high association with TS. Fibromas, the
second commonest, are usually massive with preference to the VS
and often associated with myocardial dysfunction. Termination of
pregnancy usually follows prenatal diagnosis of myocardial tumors,
especially in an early GA and when TS is suspected.

6031

Usefullness of Spatio-Temporal Image Correlation (STIC)
echocardiography in assessment of the fetal
atrioventricular septum

Adam Kolesnik, Department of Anatomy, Center of Biostructure
Research, Warsaw, Poland, Poland

Joanna Szymbkiewicz-Dangel, Perinatology and Perinatal Cardiology
Unit, 2nd Department of Obstetrics and Gynecology, Medical
University of Warsaw, Poland, Poland

Background: Three-dimensional fetal echocardiography is now a
routine method of examination. Spatio-Temporal Image Correla-
tion (STIC) modality allows to obtain four-dimensional reconstruc-
tion of the single fetal cardiac evolution basing on series of heart
rate-gated images. The atrioventricular septum (AVS) is affected in
numerous congenital cardiac malformations. Aim: Our study aimed
to check whether STIC volume files can be used for morphometric
analysis of the atrioventricular septum.

Material and methods: Material for the study consisted of 50 STIC
volume files acquired during routine echocardiographic examina-
tions of fetuses aged 18-34 weeks of gestation using GE Voluson
730 Expert equipment. Files were processed offline using 4D-View
software. Section Planes and Tomographic Ultrasound Imaging
options were used for visualization and measurements. Hight, lenght
and thickness of the AVS were measured basing on 5 parallel TUI
images distributed equally throughout the lenght of the AVS.
Results: TUI allowed for obtaining 5 parallel slices of AVS in three
phases of the cardiac cycle — isovolumetric diastole, isovolumetric
systole and when atrioventricular valves were completely open (Fig.
1). Quality of reconstructed images was satisfactory in all cases.
Measurements were the easiest to perform in the middle of the AVS
and in isovolumetric diastole. Measured values were repeatable in
different section planes.

Conclusions: We conclude that STIC four-dimenional echocardio-
graphy is a valuable method of assessment of visualization and
morphometric analysis of normal fetal atrioventricular septum
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in vivo. It can be helpful to standardize methods of echocardio-
graphic measurements.

6032

Fetal inappropriate sinus tachycardia

Nathalie Jeanne Magioli Bravo-valenzuela, University of Taubaté
(UNITAU), Brazil

Lilian Lilian Maria Lopes, Sdo Paulo University Medical School
(USP), Brazil

Introduction: Inappropriate sinus tachycardia (IST) is rare in the
general population and its etiology is unknown. First described
by Bauernfeind et al, it is characterized by a persistently high
heart rate (HR) and an exaggerated response to physical
activities. It has non-defined mechanisms. The IST is suggested
to be a primary abnormality of the sinus node. Tachyarrhythmias
in fetal life may cause heart failure and intrauterine death.
Objectives: Report an IST case in a seven-week gestation fetus
emphasizing the importance of fetus echocardiography in early
phase of gestation.

520ms HRA
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Methods: Pregnant patient referred due to persistent fetal
tachycardia following obstetric ultrasonography. The fetus
presented an initial frequency of around 240 beats/min (bpm)
with 1:1 atrioventricular conduction with no hydropsy in the
transvaginal echocardiogram. It was about an IST, being the
differentiated supraventricular tachycardia diagnostic initially
difficult. A digital therapy with the mother was started with no
success. Flecainide was used next, again to no avail. Solatol oral
use was then chosen, there initially being a reduction of fetal
myocardium HR to tolerable levels (180 bpm). The number of
heartbeats normalized at thirty six weeks gestation (140 bpm). It
showed a persistent high basal HR in a reassessment after the
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neonatal period (180bpm), increasing excessively at minimum
efforts and P wave in sinus rhythm morphology on ECG. Possible
sinus tachycardia causes were dismissed, thus confirming the
above diagnostic.

Conclusion: The authors report the importance of fetal echo-
cardiography for the diagnosis and early therapy of fetal
arrhythmias to avoid complications.

6033

Comparison of antenatally versus postnatally diagnosed
major congenital heart disease

Angela McBrien, United Kingdom

Andrew Sands, United Kingdom

Brian Craig, The Royal Belfast Hospital for Sick Children,

United Kingdom

Frank Casey, United Kingdom

Objective: To compare outcomes and characteristics of patients
with antenatally diagnosed major congenital heart disease (CHD)
with postnatally diagnosed cases. Northern Ireland has 22000
live births per year. There is a low termination rate; providing the
opportunity to study the natural history of fetal CHD.

Methods: Patients born between 1/1/3 and 31/12/8 were
included. Cases were identified using the regional fetal and
paediatric cardiology database and post-mortem records. Data
recorded includes — outcome (termination of pregnancy, intra-
uterine death, neonatal death, neonatal survival), karyotype and
physiology (uni- or bi-ventricular).

Results: 31% (108/346) of major CHD was diagnosed antenatally.
Of the antenatal diagnoses, 80% (86) were live born, 12% (13)
died in-utero and 8% (9) pregnancies were terminated. 22% (19)
of antenatally diagnosed live births died during the neonatal
period. 62% (67/108) reached 28 days, compared with 93% of
the postnatal group (221/238, p <0.0001). There was no
significant difference in the proportion of karyotype defects in
the antenatal group (25%, 27/108) versus the postnatal group
(23%, 54/238, p =0.64). Excluding lethal karyotypes (trisomy
13 and trisomy 18), mortality for livebirths was not significantly
different (12%, 9/75 vs 7%, 15/229, p = 0.13). 46% (50/108) of
the antenatal group had functionally univentricular physiology,
compared with 8% (18/238) of the postnatal group (p < 0.001).
Conclusions: Antenatally diagnosed cases have significantly higher
early mortality than those with a postnatal diagnosis. However,
the mortality difference is negligible for liveborn infants without
lethal trisomies. This is despite the significantly higher propor-
tion of these cases having functionally uni-ventricular physiology.

6034

Fetal Diagnosis of Congenital Heart Disease by
Telemedicine

Brian A McCrossan, Royal Belfast Hospital for Sick Children,
United Kingdom

Andrew J Sands, Royal Belfast Hospital for Sick Children,
United Kingdom

Frank A Casey, Royal Belfast Hospital for Sick Children,
United Kingdom

Introduction: There remains a disparity between, and within,
regions in access to fetal cardiology and detection rates of
congenital heart disease (CHD). We aimed to evaluate the
feasibility, accuracy and patient acceptability of remote fetal
echocardiograms (FE).
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Methods: Prospective study over 20 month period. An initial FE was
performed by a radiographer in the district general hospital (DGH)
(D1) followed by a second FE transmitted to the regional centre, in
real time, via a telemedicine link (384Kbps) with live guidance by a
fetal cardiologist (D2). A FE was performed later at the regional
centre (D3, gold standard). Identical questionnaires were completed
at DGH and regional centre relating to satisfaction with the
consultation and preferred method of FE (5-point Likert scale).
Results: 69 remote FE have been performed: 58 normal hearts
and 11 with CHD (3 duct dependent) confirmed by D3. D2 was
accurate in 97% cases compared with D3 (kappa score = 0.90)
indicating excellent agreement. Respondents preferred to have
the FE performed by tele-link at the DGH: Mean differ-
ence =1.6 (p<<0.01). The mean satisfaction scores for tele-
medicine and “hands-on” consultations were high, 46.6/50 and
46.5/50 respectively.

Discussion: To date this is the largest study of its kind. CHD can be
confidently diagnosed and excluded by remote FE. Pregnant
women prefer to have the FE performed at their local hospital via
telemedicine. This application of telemedicine could improve access
to fetal cardiology, support radiographers screening for CHD and
reduce the burden on the limited capacity of tertiary centres.

6035

Prenatally Diagnosed Hypoplastic Left Heart Syndrome
With Intact Atrial Septum and Ventriculocoronary
Arterial Fistula

Masayuki Nakada, Shizuoka Children’s Hospita, Japan

Masaki Nii, Shizuoka Children’s Hospita, Japan

Masaki Osaki, Shizuoka Children’s Hospita, Japan

Noriko Kitamura, Shizuoka Children’s Hospita, Japan

Kisaburou Sakamoto, Shizuoka Children’s Hospita, Japan

Yasuo Ono, Shizuoka Children’s Hospita, Japan

Background: Intact-atrial-septum (IAS) and left-ventriculocoron-
ary-arterial-fistula (LVCAF) are the significant risk factors in
hypoplastic-left-heart-syndrome (HLHS) and the prognosis of
their association is considered grim. Although there has been no
survival report of patient with this association, prenatal diagnosis
and postnatal aggressive approach may have potential to save
patient.

Method and Results: We report a case of prenatally diagnosed
HLHS with IAS and LVCAF who were treated aggressively with
surgical atrial septostomy and bilateral pulmonary-arterial-
banding immediately after birth followed by planned extra-
corporeal-membrane-oxygenation  support. Echocardiogram
clearly showed the change of flow direction of left coronary
artery before and after atrial septostomy (from retrograde to
antegrade). Although the patient died on 5th postoperative day
due to sepsis, hemodynamic markers were stable until the
deterioration of sepsis. Postmortem histology revealed no
myocardial ischemia nor significant change of pulmonary
arteriolar lumen, suggesting prenatal planning and aggressive
approach may lead to a survival of this ultimate association.
Conclusion: Prenatal planning and postnatal aggressive approach
may lead to the survival of patient with this association in future.
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Cardiovascular profile score in fetal right heart defects
Ana L Neves, Hospital S. Jodo, Portugal

Leigh Mathias, University of South Florida, United States

Jenny Leshko, All Children’s Hospital, United States

Kersti Linask, University of South Florida, United States
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José C Areias, Hospital S. Jodo, Portugal
James C Huhta, Congenital Heart Institute of Florida, Pediatric
Cardiology Associates, United States

Introduction: Congestive heart failure (CHF) in fetuses with
congenital heart diseases is associated with high perinatal
mortality. CHF may be assessed by the cardiovascular profile
(CVP) score that comprises hydrops, cardiothoracic ratio, cardiac
function, arterial and venous Doppler. Fetal right heart defects
(critical pulmonary stenosis-7, pulmonary atresia with intact
ventricular septum-18, and Ebstein’s anomaly-3) were assessed.
Our hypothesis was that outcome of these may be related to
prenatal condition and LV function.

Objective: Our aim was to assess the value of CVP-score in
evaluating risk of death in right heart defects diagnosed prenatally.
Methods: In a retrospective study, reviewed medical records of 28
fetuses, evaluated in our perinatal care center, between 20042008,
with right heart defects. Correlation between death and the CVP-
score, presence of RV-coronary fistula, Doppler and tissue Doppler
parameters of LV performance was performed using chi-square tests
for homogeneity and measures of association.

Results: There were 13 patients who died prior to 30-postnatal
days-of-life. Statistical analyses of the data supports the hypo-
thesis that the CVP-score is related to risk of death (p = 0.04).
The chi-square test also indicated a marginal statistical association
between the presence of a fistula in a fetal echo and risk of death
(p = 0.08). LV parameters didn’t correlate with outcome.
Conclusions: Fetal echocardiography is useful in predicting
outcome in right heart defects. There is an association between
the CVP-scores assessed prenatally and the risk of fetal or
neonatal death in this group. Further analyses will be performed
to determine how the CVP-score could be weighted to more
accurately predict the outcome.

6037

Autopsy routine for the fetal heart in the 1st trimester of
pregnancy

Cezary S Niszczota, Department of Anatomy, Center of Biostructure
Research, Medical University of Warsaw, Poland, Poland

Adam Kolesnik, Department of Anatomy, Center of Biostructure
Research, Medical University of Warsaw, Poland, Poland

The examination of fetal heart in the 1st trimester of pregnancy is
difficult for echocardiographers as well as for pathologists.
Pathologists use different approaches to visualize cardiac anatomy.
Some of them prefer histological methods whereas others try to
follow routine dissection method. We aimed to develop our own
autopsy routine for small fetal hearts. Twenty normal and
malformed fetal hearts aged from 8 until 12 weeks (heart length
from 4.2 mm to 8.00 mm), fixed and unfixed, were submerged in
water and dissected using microsurgical instruments. SMZ 1500
microscope, Nikon DS-Fil camera and NIS-Elements 3.00
software were used for observation and documentation. The
chest was opened by medial sternotomy and the heart was
dissected in situ and sequential segmental analysis was applied.
External morphology of atrial appendages, great arteries were
determined and heart measurements were done. Right atrium
was opened by horizontal cut from base of appendage to orifice
of inferior vena cava. Left atrium was opened between right and
left pulmonary veins. Detailed anatomy of atriums, interatrial
septum, pulmonary and systemic veins drainage was examined.
Ventricles were opened along interventricular grooves (figure).
Posterior right ventricle section was extended through the
annulus of tricuspid valve to the right atrium for better
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visualization of its structures, e.g. right sinus venosus valve. In all
cases morphology of chambers, atrioventricular and ventricu-
loarterial connections were possible to determine. We concluded
that microautopsy of fetal heart is possible using classical
pathological methods. Detailed structures are best visible when
specimen is unfixed and submerged in water.

orifice of PT
supraventricular crest

subaortic VSD
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Comprasion of Prevalance and Distribution of Structural
Heart Defects in High and Low Risk Pregnancies
Nazan Ozbarlas, Department of Pediatric Cardiology, Faculty of
Medicine, Cukurova University, Adana Turkey, Tirkey

Sevcan Erdem, Department of Pediatric Cardiology, Faculty of
Medicine, Cukurova University, Adana Turkey, Turkey

Osman Kucukosmanoglu, Department of Pediatric Cardiology,
Faculty of Medicine, Cukurova University, Adana Tirkey, Tirkey
Cansun Demir, Department of Gynecology and Obstetrics,

Faculty of Medicine, Cukurova University, Adana Tirkey, Turkey
Cuneyt Evruke, Department of Gynecology and Obstetrics,

Faculty of Medicine, Cukurova University, Adana Tirkey, Tirkey
Fatma Tiuncay Ozgunen, Department of Gynecology and Obstetrics,
Faculty of Medicine, Cukurova University, Adana Tirkey, Turkey

Objective: To evaluate the intrauterin prevelance and distribution of
congenital heart defects (CHD) in high and low risk pregnancies.
Methods: The records of 3782 patients who underwent fetal
echocardiography (FE) at our pediatric cardiology unit between
1998 and 2008 years were reviewed for reason for referral and
results of echocardiography. The patients were grouped by reason
for referral into high and low risk groups.

Results: Number of patients in high and low risk group was 2172
and 1610, respectively. Structural heart defects were found in 210
fetuses in both groups with the 5.6% prevelance. Most common
defects were VSD (37.1%), AVSD (14.3%), HLHS (9.5%),
abnormality of tricuspid valve (7.1%) and single ventricle (5.2%).
Sensitivity of FE was 96% and specifity was 99% in our center.
Prevelance of CHD was 7.6% (166/2172) in high risk group (90
complex, 50 significant, 26 minor).

Prevelance of CHD was 2.7% (44/1610) in low risk group. (9
complex, 13 significant, 22 minor). In this group CHD
prevelance was high in particular conditions; such as intrauterin
death in previous pregnancy (6.3%), abnormal first or second
trimester screening tests (4.3%), multiple gestations (3.4%).
Conclusion: We found the prevelance of CHD is higher in fetuses
than birth prevelance in both groups. CHD rate is increased in
high risk group as expected. However, the CHD prevelance
found to be also increased in following groups: intrauterine
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deaths in previous pregnancies, abnormal screening tests and
multiple gestation.We think there may be some additions to the
well known high risk group.

6041

Right ventricular non compaction diagnosed by fetal
echocardiography

Funda Oztunc, Istanbul University Cerrahpasa Medical Faculty,
Department of Pediatrics, Division of Pediatric Cardiology, Tiirkey
Ayse Guler Eroglu, Istanbul University Cerrahpasa Medical Faculty,
Department of Pediatrics, Division of Pediatric Cardiology, Titrkey
Selman Gokalp, Titrkey

Bulent Koca, Turkey

Selman Gokalp, Titrkey

Safa Baris

Ayse Yurt

Isolated non-compaction of the ventricular myocardium is a rare
cardiomyopathy characterized by numerous prominent trabecu-
lations and deep intertrabecular recesses.This rare disease is due
to an arrest of myocardial morphogenesis. Most cases, when seen
in children, are associated with obstructive malformations. We
noticed that the diagnosis of this disease is very rare in fetal life.
In this report we present a case of right ventricular non compaction
diagnosed by fetal echocardiography at 33 weeks of gestation
Diagnosis of ventricular noncompaction was made according to the
characteristic appearance of a two-layered structure of the myo-
cardial wall consisting of a thin compacted epicardial layer and a
thick noncompacted endocardial layer (ratio of noncompacted to
compacted layers>2) with numerous, excessively prominent
trabeculations and deep intertrabecular recesses that filled with
blood from the ventricular cavity visualized on color Doppler
imaging on echocardiography.

In contrast with postnatal experience, we found isolated non-
compaction in the right ventricle.We discuss prenatal diagnosis
and natural history of isolated non-compaction of right ventricle.
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Does the prenatal diagnosis of severe heart disease
facilitate the developing mother-infant relationship
following surgery for congenital heart disease?:

Two months assessment

Jennifer M Re, School of Psychology, Psychiatry and Psychological
Medicine, Monash University, Melbourne; Murdoch Children’s Research
Institute, Australia

Amichay Rotstein, Department Paediatric Cardiology and MonashHeart,
Royal Children’s Hospital & Monash Medical Centre (MMC)., Australia
Samuel Menahem, Foetal Cardiac Unit and MonashHeart, Monash
Medical Centre, Melbourne., Australia

Suzanne Dean, School of Psychology, Psychiatry and Psychological
Medicine, Monash University, Melbourne., Australia

John Taffe, School of Psychology, Psychiatry and Psychological Medicine,
Monash Medical Centre, Monash University, Melbourne., Australia
Andrew Cochrane, Department of Cardiac Surgery, Monash Medical
Centre, Melbourne., Australia

Congenital heart disease (CHD) carries a significant morbidity and
mortality, bringing severe distress to parents. Prenatal diagnosis
allows many critical issues to be identified prior to birth.

Objective: The study aimed to explore whether the timing of the
diagnosis of a major CHD (prenatal or postnatal), aftects the early
mother-infant relationship and outcomes.
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Methods: As part of a three-stage longitudinal study, assessment being
at 2, 9 and 18-months of age, infants with CHD requiring early
surgery and diagnosed prenatally or postnatally were recruited
following delivery. This paper reports preliminary data for stage one.
Medical and surgical outcomes were reviewed. Mothers were
asked to complete a questionnaire and were interviewed.
Observations were made of infant development, mother-infant
and researcher-infant interaction. The questionnaire included
standardised measures of maternal distress, (depression, stress and
anxiety), parent-child attachment and adult attachment. Infant
measures included the Bayley-111 Screening Test and Infant
Social Withdrawal Scale.

Results: There were 14 mother-infant dyads, where the diagnosis
was made prenatally and 11 postnatally. The cardiac diagnoses
varied from an isolated VSD to HLHS. No significant differences
were found between the groups on measures of maternal distress,
adult attachment or infant social withdrawal. Across both groups,
mothers manifested marked distress and infants were likely to be
more socially withdrawn.

Conclusion: While no differences between the groups emerged,
both mothers and infants in both groups were found to
experience considerable difficulties that may have implications
for the developing relationship. These findings have implications
for planned interventions for the mother and infant.
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The convexity of the great vessel arising from the anterior
ventricle- an aide in the fetal diagnosis of transposition of
the great arteries (TGA)

Amichay Rotstein, Department of cardiology and cardiac surgery,

The Royal children’s hospital Melbourne, Australia

Samuel Menahem, Fetal diagnostic unit, Monahs Medical center,
Melbourne Australia, Australia

Simon Meagher, Department of Obstetrics and Gynaecology, Monash
University, Clayton, Victoria, Australia, Australia

Objective: The fetal diagnosis of conotruncal abnormalities
including TGA remains problematic. The diagnosis of TGA is
commonly based on demonstrating the bifurcation of the great
vessel arising from the posterior left ventricle and by the parallel
course of the great arteries.

Methods: We retrospectively reviewed fetal studies where a postnatal
diagnosis of TGA was confirmed, specifically images of the great
vessel arising from the anterior chamber as it courses cranially to the
three vessel tracheal view (3VTV). We compared these images to
those in the fetus with a structurally normal heart (SNH).

Normal 3 vessel tracheal view TGA 3 vessel tracheal view

Results: In all 9 recent TGA cases, scanning the great vessel (aorta)
cranially following it from the anterior ventricle to the 3VTV

demonstrated a convexity to the right, as opposed to a convexity to
the left of the great vessel (pulmonary artery), in all the cases with
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SNH. We note that only 2 vessels were demonstrated in the 3VTV
in patients with TGA, (SVC and transverse aorta), as opposed to 3
vessels, in the fetus with a SNH (SVC, transverse aorta and
pulmonary artery). Figures 1 illustrates these findings.

Discussion: The 3VTV as a routine part of fetal cardiac scanning
has been well described. Determining the direction of the
convexity of the great vessel arising from the anterior right
ventricle may aid in the fetal diagnosis of TGA. The relative ease,
in which this view may be obtained, may prove to be the view of
choice in the fetal diagnosis and screening of TGA.
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Relationship between left and right ventricular
performance during fetal life assessed by tissue
Doppler imaging

Masamichi Tamura, Akita University School of Medicine, Japan
Manatomo Toyono, Akita University School of Medicine, Japan
Mieko Okazaki, Akita University School of Medicine, Japan
Shunsuke Shimada, Akita University School of Medicine, Japan
Jun Oyamada, Akita University School of Medicine, Japan

Objectives: The aim was to compare the indices between right
(RV) and left (LV) ventricle obtained by tissue Doppler imaging
(TDI) and evaluate the relationship between them in fetuses with
structurally normal heart.

Methods: This was a cross-sectional study on 20 normal fetuses
between 18 and 38 weeks of gestation. Two-dimensional
echocardiography was used to examine fetal anatomy. TDI was
used to assess diastolic velocities (peak velocity of early (E’) and
late (A’) diastolic filling) and peak systolic velocity (S°) at the
lateral margins of both mitral (MVa) and tricuspid (T'Va) annulus.
The RV and LV Tei indices were calculated.

Results: A total of 30 echocardiographic examinations were
performed. The mean gestational age was 32.1 = 4.3 weeks.
Among the peak velocity indices obtained by TDI, MVa-S’
(r=10.62), TVa-S’ (r=0.56), MVa-E’ (r=0.68), and TVa-E’
(r =0.57) showed positive correlation with gestational age, while
neither MVa-A’ nor TVa-A’ correlate with the age. Negative
correlation was demonstrated only between gestational age and
LV-Tei index (r = 0.36). Comparing the indices obtained from
LV to that from RV, a significant positive correlation was present
only between MVa-S’” and TVa-S’ (r = 0.53).

Conclusions: In the normal fetus, longitudinal myocardial
performance in systole appears to be developed in proportion
to the gestational age in contrast to that in diastole. Additionally,
systolic performance in LV being correlated to that in RV may
suggest that proportional development in the both ventricle is the
must in normal fetus.
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Prenatal Diagnosis of Congenital Absence of Aortic or
Pulmonic Valve Leaflets

Zhiyun Tian, Fetal Heart Program, The Children’s Hospital of
Philadelphia, United States

Jack Rychik, Fetal Heart Program, The Children’s Hospital of
Philadelphia, United States

Background: Absence of semilunar valves is a rare congenital
anomaly. Absent pulmonary valve leaflets (APVL) is associated
with tetralogy of Fallot (ToF), pulmonary insufficiency, pulmon-
ary artery dilation and respiratory failure. APVL can occur with
other malformations, and little is known about absent aortic valve
leaflets (AAVL).
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Objective: Review our experience with prenatal diagnosis and
outcome of absent semilunar valves.

Methods/Results: Eighteen cases were identified between 2001-8;
two AAVL, 16 APVL. Initial evaluation occurred at 26 = 6 wks.
Of the AAVL, 1 had cystic hygroma with Turner’s syndrome and
1 had VSD with interrupted aortic arch - both died in-utero at
15 and 37 wks, respectively. Of APVL, 10 had ToF and 6 had
non-ToF anatomy including 5 with unique right-sided disease:
tricuspid/RV hypoplasia, intact ventricular septum and subaortic
stenosis due to bulging septum (3); tricuspid atresia, VSD and
complete heart block (1); tricuspid atresia, intact ventricular
septum (1). One fetus with APVL had two good size ventricles,
aorto-pulmonary window and intact ventricular septum. Of the
10 ToF group, 3 terminated pregnancy, and 5 are alive after
surgery, 1 with tracheostomy. Of the 6 non-ToF group, 1 died
in-utero, 2 died after birth, 2 survived surgical palliation - both
with tracheostomy - and 1 received a heart transplant. Of 12 live-
born APVL, only 4 are repaired and breathing spontaneously.
Conclusions: Congenital absence of semilunar valves can be
diagnosed prenatally. AAVL is rare and lethal. APVL with non-
ToF anatomy is commonly associated with right heart hypoplasia
and has high morbidity and mortality.
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Nation-wide Prenatal Ultrasound Screening of Congenital
Heart Defects in an Unselected Population: 22-year
experience

Viktor Tomek, Kardiocentrum and Cardiovascular research center,
University Hospital Motol, Prague, Czech Republic

Jan §Ieowdnek, Kardiocentrum and Cardiovascular research center,
University Hospital Motol, Prague, Czech Republic

Jiri' Gilik, Kardiocentrum and Cardiovascular research center, University
Hospital Motol, Prague, Czech Republic

Jan Marek, Kardiocentrum and Cardiovascular research center,
University Hospital Motol, Prague, Czech Republic

The aim of prospective study was to analyze prevalence, spectrum
and effectiveness of antenatal cardiac nation-wide screening
program of congenital heart disease (CHD) in a region with
unselected population between 1986 and 2007. Prenatal echocar-
diographic examinations were performed in 10027 fetuses between
13 to 41 weeks of gestation (median 23 weeks). CHD was found in
1828 fetuses (545 had additional extra cardiac anomalies). Early
termination was performed in 1040 (56.9%) cases, 60 (7.6%) died
in utero, and 728 (92.4%) were born alive. Detection rate increased
from 0.6% for all CHD and 2.3% for critical lesions in 1986, to
30.7% for all and 83% for critical CHD in 2007. The highest
detection was in double outlet right ventricle (74%), hypoplastic
left heart (51.2%), Ebstein anomaly (51.0%) and atrioventricular
septal defect (43.2%). The lowest detection rate was in ventricular
septal defects (2.6%) and pulmonary stenosis (3.2%). Antenatal
detection rate increased significantly comparing two periods,
1987-1999 and 2000—2007. In the second decade of screening
program, hypoplastic left heart was diagnosed prenatally in 95.2%,
transposition of great arteries in 26.2%, and coarctation of aorta in
20.3%. In double outlet right ventricle, prenatal detection rate
exceeded estimated postnatal prevalence.

Conclusion: The nation-wide prenatal ultrasound program has
enabled detection of cardiac abnormalities in 30% of patients born
with CHD and more than 80% of those with critical forms.
Prenatal ultrasound spectrum of CHD differed from that seen
postnatally with high association of non-cardiac lesions.
Supported by grants — NR9451-3/2007 and MZO 00064203
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Treatment of Fetal Intrapericardial Teratoma using
pericardio-amniotic shunting

Viktor Tomek, Kardiocentrum and Cardiovascular research centre,
University Hospital Motol, Prague,, Czech Republic

Radek Vlk, Department of Obstetrics and Gynecology, University
Hospital Motol, Prague, Czech Republic

Tomds Tldaskal, Kardiocentrum and Cardiovascular research centre,
University Hospital Motol, Prague,, Czech Republic

Jan §kovrdnek, Kardiocentrum and Cardiovascular research centre,
University Hospital Motol, Prague,, Czech Republic

Ivana §pdlo1/d, Department of Obstetrics and Gynecology, University
Hospital Motol, Prague, Czech Republic

Intrapericardial teratoma is rare prenatal condition. A diagnosis is
based on the observation of intrapericardial heterogenous mass
accompanied by pericardial effusion. It is the second most frequent
primitive cardiac tumor in neonate and is usually benign. It may
lead prenatally to rapid hydrops progression with cardiac tamponade
and lung compression. We present a prenatal intervention using the
first successful pericardio-amniotic drainage.

Case report: Teratoma 35X 25mm accompanied by a large
pericardial effusion was diagnosed at 28 weeks of gestation. Our
strategy was to avoid cardiac tamponade and possible pulmonary
hypoplasia using pericardio-amniotic shunting. The procedure was
performed together with amniodrainage contributing to a delay in
delivery. That procedure led to significant decrease of pericardial
eftusion and expansion of lungs. Cardiothoracic index dropped from
0,67 to 0,47. After 10 days, however, the shunt was released from
pericardial sac to pleura. Pericardial effusion gradually increased, size
of teratoma progressively extended to 50 X 45 mm and compressed
right atrium and superior vena cava. Neonate was delivered in 33rd
week of gestation by Caesarean section. The surgery was
performed within 6hours in a baby without haemodynamic
compromise. The tumor arising from the ascending aorta was
carefully dissected and histology confirmed diagnosis of intraper-
icardial immature teratoma. The recovery was uneventful and at 6
month the baby is healthy. Conclusion: Pericardio-amniotic shunt
seems to be a promising treatment option in fetuses with large
pericardial effusion to prevent endouterine death and/or severe
respiratory distress in neonates. Supported by grants — NR9451-3/
2007 and MZO-00064203.
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Fetal heart anomalies detected during the first trimester
screening examination — what we cannot assess?

Pawel Wiasienko, Perinatology and Perinatal Cardiology Unit, 2nd
Department of Obstetrics and Gynaecology, Medical University of
Warsaw, Poland

Anita Hamela-Olkowska, Perinatology and Perinatal Cardiology Unit,
2nd Department of Obstetrics and Gynaecology, Medical University of
Warsaw, Poland

Joanna Dangel, Perinatology and Perinatal Cardiology Unit, 2nd
Department of Obstetrics and Gynaecology, Medical University of
Warsaw, Poland

Objective: To assess possibility of fetal heart evaluation between
11,0-13,6 weeks.

Methods: Prospective echocardiography in 1170 fetuses between
2004-2008, CR145-84 mm, heart anatomy was verified in the
second trimester.

Results: Mean maternal age was 30 years. 237(20%) mothers were
>35. In 87(7%)pts NT was >95centile. All 17(1,5%)fetuses with
abnormal karyotype, except 1 with trisomy 18, had increased


https://doi.org/10.1017/S1047951109991946

76 Cardiology in the Young: Volume 20 Supplement 1

NT. 4-chamber view was visualized in 93% and outflow tract in
80% fetuses.

In 22 pts CHD was detected in first trimester: Cantrell pentalogy,
HLHS, left isomerism with CHB, PS/VSD with trisomy 18,
AVSD with trisomy 21. In 2 the picture was unclear and in
repeated scan in 16/18 weeks TOF was diagnosed. In 13 pts
heart anomaly was not detected in the first trimester scan—they
had small VSDs. NT>95 centile was in 17(44%) fetuses with
CHD. 19 fetuses with CHD were karyotyped and in 8(20%) it
was abnormal: 3-trisomy 21, 4-monosomy X and 1-trisomy 18.
There were early rhytm disturbances in 2 cases: (CHB/normal
karyotype/left isomerism and tachycardia(FHR-187)/monos-
omy X/normal heart anatomy) — both fetuses died in utero.
Conclusions: Fetal heart can be assessed in a reference perinatal
cardiology center since 11th week. In fetuses with CHD there is
a high risk of abnormal karyotype. HLHS can be detected since
the first trimester screening examination. Conotruncal anomalies
may present dubious scan in first trimester, leading to early re-
scan in early second trimester. Due to difficulties in visualization
of VS a control echocardiographic examination must be
performed in each case in the second trimester.
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Why TGA is so difficult in prenatal screening?

Pawel Wilasienko, Perinatology and Perinatal Cardiology Unit,
2nd Department of Obstetrics and Gynaecology, Medical University
of Warsaw, Poland

Joanna Dangel, Perinatology and Perinatal Cardiology Unit, 2nd
Department of Obstetrics and Gynaecology, Medical University of
Warsaw, Poland

Objective: To evaluate the importance of fetal heart axis assessment
and the efficacy of prenatal US screening for conotruncal
anomalies.

Methods: Evaluation of fetal heart axis in pts diagnosed in the
reference perinatal cardiology center between 2005-2008. Out
of 531 fetuses with CHD data of 83(15,6%) with conotruncal
anomalies (TOE, DORYV, CAT, TGA) was reviewed.

Results: Most pts were referred due to suspicion of CHD by
obstetricians who were trained in screening program. Mean
maternal age was 29 and mean gestational age at the time of
diagnosis (GA) was 27. 58(70%) patients were in a low risk group.
There were TOF-42, DORV-24, TGA-13 and CAT-4. Kar-
yotyping was performed in 53(64%) fetuses, abnormal-15(18%).
The fetal heart axis was assessed in 80(96%) cases. Among TOF
fetuses mean GA was 25, the mean heart axis was 63°. 17(40%)
were from high risk group. Among DORV fetuses mean GA was
30, the mean heart axis was 60°. Only 5(21%) pts were from high
risk group. All CAT pts were from the low risk group. The mean
GA was 29 and the mean fetal heart axis was 88°. In TGA pts
mean GA was 27, the mean heart axis was 46°. 3(23%) pts were
from the high risk group.

Conclusions: Fetal heart axis is helpful in diagnosis of CAT, TOF
and DORY, but in fetuses with TGA it was close to normal.
Detection of TGA in screening US exam is still difficult due to
normal fetal heart axis and 4-ch view, so assessment of outflow
tracts should be recommended.
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Does the left ventricle of a fetus twist?
Satoshi Yasukochi, Nagano Children’s Hospital, Japan
Gengi Satomi, Nagano Children’s Hospital, Japan
Kiyohiro Takigiku, Nagano Children’s Hospital, Japan
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Background: Little was known about the regional wall motion of
the left ventricle (LV) in fetus, especially whether a fetal
myocardium twist.

Aim: The purpose of this study is to determine the feasibility of
measurement of the twist of LV in fetus, by using velocity-
vector-imaging (VVI), as a new imaging modality of two-
dimensional tissue tracking.

Subjects: 9 normal fetuses with normal ejection fraction from 29
to 38 weeks of gestation.

Methods: Diagnostic apparatus was Sequoia 512 (Siemens Medical
Systems) with 8-3 MHz probe. The short axial B-mode images
of LV each at cardiac base and at apex (frame rate >80 fps ) were
obtained with maternal ECG-triggering then digitally stored.
Data were analyzed by off-line Syngo program (Siemnes MS).
Endodiastolic frame of fetal LV was determined as the frame at
the longest internal diameter by M-mode. The border of
endocardium (End) and epicardium (Epi) was manually traced
then automatically tracked by Syngo sytem to calculate the
rotational angles. LV twist was calculated by subtracting the
averaged rotational angle of cardiac apex from that of cardiac base
along a cardiac cycle.

Results: In fetuses, the peak-twist was 7.16 = 3.1 degree in End
and 5.6 = 2.7 degree in Epi, respectively. The peak twist was not
changed along gestational age.

Conclusion: The LV of fetus does twist in same fashion as that of
an adult but the peak-twist of the LV in fetus is about a half of
that in adult ( 13.3 +/— 0.3 degree) and is not changed along the
gestational age.
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Familial recurrence of congenital heart defect detected by
fetal echocardiography: result from one institution in Korea
Sin-Weon Yun, Department of Pediatrics Chung-Ang University, Korea
Kyung-Sook Choi, Department of Nursing, Chung-Ang University, Korea
Jung-Yun Choi, Department of Pediatrics Seoul national University, Korea

Background: Congenital heart disease (CHD) is generally assumed to
have a multifactorial etiology. The purpose of this study was to
investigate pattern and recurrence of familial aggregation in CHD.
Methods: From Jan 1988 to Dec 2003, 822 fetal echocardiograms
whose familial history of CHDs in Seoul National University
Hospital was evaluate and enrolled. We excluded syndromic disease,
chromosomal abnormalities, associated multiple anomalies.

Results: Among 822 exams, 772 had family with CHD in first
degree relatives. We enrolled 735 fetal exams with at least 1 siblings
had CHD. If the first baby had CHD, recurrent incidence in
consecutive pregnancy was 2.73%(18/659). When two siblings have
CHD, the risk for a subsequent pregnancy reachs 10.5%(2/19). This
recurrence rate was highly dependent on the type of lesion in the 1st
baby. Truncal abnormalities were 25%(3/12). AVSD were 11%(2/
18), right sides lesions (tricuspid atresia, pulmonary atresia,
pulmonary stenosis etc) were 6.67%(3/45), situs and positional
abnormalities were 4.34%(2/46), outflow lesions (DORYV, complete
TGA, corrected TGA) were 2.27%(2/88), TOF were 1.72%(2/
116), VSD were 2.66%(4/150). Most recurrences were concordant
with index case. In families with two more recurrences, the exact
concordance rate was very high. Exact concordant rate was
particularly higher in isolated AVSD and truncus arteriosus.
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Conclusions: Our findings suggest the recurrence and concordance
rate is high in some family and some type of CHD. We could select
families with a “tendency’ to develop CHD, and analyze the genetic
pattern to establish abnormalities and the bases of CHD.
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Double Inferior Vena Cava; A Case Report
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Departman of Pediatric Cardiology, Tirkey
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Departman of Cardiovascular Surgery, Tirkey

Ali Kutsal, Sami Ulus Pediatric Research and Traning Hospital, Tirkey

A 12 year old male admitted to our hospital with a complaint of
poor weight gain. Abdominal ultrasonography suggested double
inferior vena cava that the left one draining into right inferior
vena cava (IVC) immediately after giving origin to right renal
vein. Echocardiography revealed a drop-out appearance on
interatrial septum and a second venous structure located at the
left side of the abdominal aorta. Diagnosis of patent foramen
ovale and double IVC was further confirmed by conventional
angiography. Although rarely suspected, recent studies have
revealed that IVC anomalies are not rare if anticipated and
evaluated. The prevalence of double IVC is reported between
0.2% and 3% in general poulation. The left IVC typically ends at
the renal vein which crosses anterior to the aorta in the normal
fashion to join to the right IVC. In routine conditions,
conventional angiography is not indicated in case of isolated
double IVC. For our patient, we planned device closure of PFO
because of reportedly increased risk of trombosis and embolism
due to this rare venous anomaly.
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Assessment of Ventricular Function with Conventional
Echocardiography and Tissue Doppler Imaging (TDI) in
Obese Children

Patricia Alvarez, CLINICA ALEMANA/ HOSPITAL
ROBERTO DEL RIO, Chile

Marcela Alburquenque, HOSPITAL ROBERTO DEL RIO, Chile
Valeria Acevedo, CLINICA ALEMANA/ HOSPITAL ROBER-
TO DEL RIO, Chile

Katty Quezada, HOSPITAL ROBERTO DEL RIO, Chile
Daneil Aguirre, CLINICA ALEMANA - HOSPITAL
ROBERTO DEL RIO, Chile

Rodgrigo Nehgme, CONGENITAL HEART INSTITUTE,
ORLANDO-FL., United States

Maria Herrera, HOSPITAL ROBERTO DEL RIO, Chile

Ignacio Hernandez, HOSPITAL ROBERTO DEL RIO, Chile

Obesity is a well established risk factor for cardiomyopathy and
congestive heart failure. Our objective was to investigate
structural and functional LV abnormalities by echocardiography
in obese children.
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Forty-six obese and 46 normal children were included in the
study. All patients were asymptomatic. Evaluation included EKG,
conventional echocardiography and TDI, Strain and strain rate
(SR). Demographic data for the obese vs. control groups revealed
a median age of 11.5 vs. 12 years, body mass index (BMI) 27 vs.
18, male gender 22 vs. 23. Metabolic syndrome and elevated
blood pressure was seen in 30% of obese patients. EKG was
normal in both groups. Echocardiography data in obese vs.
control groups revealed increased LV mass (p = 0.003) and LA
dimension (p = 0.012). TDI data showed elevated a’ (p = 0.012),
elevated E/¢’ (p = 0.001) and decreased s (p = 0.02) in the septal
mitral ring when comparing obese vs. normal children. The TEI
index of the LV was abnormal as well (p = 0.021). There were no
differences in Strain and SR between groups.

Conclusion: Obese children have structural and functional heart
abnormalities detected by echocardiography despite the absence
of symptoms. Tissue Doppler was useful in detecting early
functional involvement. These finding could represent an early
stage of the cardiomyopathy reported in obese patients in long
term follow-up. Tissue Doppler should be part of the routine
evaluation of these patients.

6055

Exercise Testing and Echocardiographic Evaluation
Following Complete Repair of Tetralogy of Fallot
Berna Saylan Cevik, Dr. Behget Uz Childrens’ Hospital Pediatric
Cardiology Department IZMIR, Turkey

Intracardiac repair of tetralogy of fallot (TOF) can be performed
with an acceptably low morbidity and mortality. However, the
procedure may adversely affect myocardial function and com-
promise long-term results. Impairment of right ventricular
function has been reported in patients with TOF after repair.
Pulsed doppler tissue imaging (DTI) is an ultrasound tool that
provides quantitative assessment of myocardial velocities by its
high spatial and temporal resolution. It has been reported to be
a valuable tool for the prediction of myocardial functional
response to physical exercise. The aim of this study was to
evaluate changes in RV function in response to exercise using
DTTI and conventional Doppler echocardiography.

Method: We examined 20 patients(mean age 8.05 = 3.00 years),
with a mean follow-up of 4.5 = 2.7 years after surgery. Two
patients were excluded, one because of incooperation, the other
because of viral illness. another one had to finish the test at the
first minute because of viral illness.

Results: The test was noted as submaximal in 12 patients (% 66.6).
The functional parameters of the test and RV echocardiographic
pulse doppler and DTI parameters were not statistically
significant. The total correction age was negatively significant
with exercise time and METS index (p = 0.015, p =0.010)
Conclusion: The exercise test should be performed in this group
of patients to determine the maximal heart rate and maximal
blood pressure.

6057

Assessment of Pulmonary Artery Morphology: Conventional
versus Computed Tomogram Angiography

Haifa Abdul Latiff, Institut Jantung Negara, Kuala Lumpur, Malaysia
Amin Itam, Institut Jantung Negara, Kuala Lumpur, Malaysia

Yang Rafidah Abdul Aziz, University Malaya Medical Center,
Malaysia

Pui Ding Chan, University Malaya Medical Center, Malaysia
Mazeni Alwi, Institut Jantung Negara, Kuala Lumpur, Malaysia
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Hasri Samion, Institut Jantung Negara, Kuala Lumpur, Malaysia
Geetha Kandavello, Institut Jantung Negara, Kuala Lumpur, Malaysia

Objective: To determine the reliability of Computed Tomogram
angiography (CTA) in evaluating pulmonary artery (PA)
morphology compared to conventional angiogram.

Methods: This prospective observational study involved 36
patients with cyanotic heart disease from July 2006 to June
2008. The CTA and conventional angiogram were performed in
patients in whom the PA was not well visualized on conventional
angiogram or; as part of routine pulmonary artery assessment post
PDA stenting . The size of right (RPA) and left (LPA) pulmonary
artery diameters were measured on both modalities. Branch
pulmonary arteries were classified as either confluent, stenosed
(defined as =50% narrowing) or absent. The investigators
reporting the CTA are blinded of the angiogram findings. The
findings on both modalities were compared. The sensivity and
specificity of CTA were mesured based on the the ability to
demonstrate the significant stenosis or absent pulmonary artery.
Results: Branch PA was not visualized (absent) in 12 patients on
conventional angiogram, but all were visualized on CTA. Branch
PA stenosis was reported in 3 patients on CTA, 3 patients of
conventional angiogram and 4 patients on both modalities. The
mean RPA diameter measured by angiogram and CTA were
10.1 = 4.04 mm and 9.53 £ 4.67 mm respectively (p = 0.22) The
mean LPA size measured by angiogram and CTA were
751 £416 mm and 7.95*4.74mm respectively (p =0.61).
The sensitivity and specificity of CTA were 70% and 94%
respectively.

Conclusions: CTA is superior to conventional angiogram in
evaluating pulmonary artery morphology.

Cenventional angiogram (left) failed to delineate the left pulmonary artery (LPA) but CT
angiogram in the same patient (right) demonstrates the LPA clearly

6058

Pathophysiology of Coronary Blood Flow in Congenital
Heart Disease

Elhadi H Aburawi, Department of Paediatrics, Section of Paediatric
Cardiology, Lund University Hospital, Sweden

Petru Liuba, Department of Paediatrics, Section of Paediatric
Cardiology, Lund University Hospital, Sweden

Erkki Pesonen, Department of Paediatrics, Section of Paediatric
Cardiology, Lund University Hospital, Sweden

Objective: Pressure and volume overload of cardiac chambers
increase coronary flow but the magnitude of their effect is not
known.

Methods: Sixty-four patients with acyanotic congenital heart
diseases (CHD) were included in the study: 12 neonates with
coarctation of aorta (CoA), 7 neonates with severe pulmonary
valve stenosis (PS), 18 infants with ventricular septal defect
(VSD), and 27 children with atrial septal defect (ASD). Coronary
flow (CF) parameters were measured in the left anterior
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descending artery in CA and VSD and in the posterior
descending artery in PS and ASD patients with transthoracic
Doppler echocardiography. Age-matched healthy controls
(n = 49) were included. Patients were studied 1-2 days before
the treatment with either surgery or interventional cardiac
catheterization. Coronary flow data in each patient group are
expressed as percent change from the controls.

Results: Cardiac output and fractional shortening were decreased
in patients as compared with controls (p < 0.05 in all patient
groups). The median of peak flow velocity was 600% in patients
with CoA and 225%, 225% and 118% in patients with PS, VSD
and ASD, respectively. The increase in CF was relatively larger
than peak flow velocity (773% in CoA, 233% in PS, 172 in VSD,
and 185 in ASD).

Conclusions: Coronary flow and peak flow velocity appear to be
markedly increased in patients with CHD. Increased preductal
blood pressure, myocardial strain and ventricular hypertrophy
due to CoA seem to have maximal effect on coronary flow, but
volume and pressure overload of the ventricles have also
significant increasing effects.

6059

Atrial septal angulation as predictor for poor outcome of
atrioventricular septal defect

Zaheer Ahmad, Congenital Cardiac Centre, Southampton University
Hospital NHS Tiust, United Kingdom

Zek Lim, Congenital Cardiac Centre, Southampton University
Hospital NHS Tiust, United Kingdom

Hunaid Vohra, Congenital Cardiac Centre, Southampton University
Hospital NHS Tiust, United Kingdom

Kevin Roman, Congenital Cardiac Centre, Southampton University
Hospital NHS Tiust, United Kingdom

Marcus Haw, Congenital Cardiac Centre, Southampton University
Hospital NHS Tiust, United Kingdom

Robert H Anderson, Institue of Child Health, London, United Kingdom
Joseph Vettukattil, Congenital Cardiac Centre, Southampton University
Hospital NHS Trust, United Kingdom

Objective: Three-dimensional echocardiography offers new in-
sights into the morphology of atrioventricular septal defects
(AVSD). In this setting, the alignment of the atrial and
ventricular septums is disrupted leading to variation in the
venous return in to corresponding ventricles. We attempted to
establish the orientation of the atrial and ventricular septums
relative to each other and the atrioventricular junction to study
its impact on septatability.

Methods: We evaluated 31 patients using 3-dimensional echocardio-
graphy. Off-line analysis using Tometec was used for multiplanar
review. In 4 chamber view crux of the heart was identified to define
the relation of the muscular ventricular septum to the crux. We
drew a line along long axis of the ventricular septum to join the
leading edge of the atrial septum thus defining the plane of AVSD. A
second line was constructed along long axis of the atrial septum.
The angle formed between these two lines was measured.

Results: Biventricular repair proved possible in 21 patients. The atrial
septum was parallel to ventricular septum in 14 while 7 had
angulation (mean angle 11.8). Patients with unbalanced ventricles
had significant angulation (n = 10 mean 29 p = <0.0002) One
patient had 1-1/2 ventricular repair while another had biventricular
repair incorporating a prosthetic left atrioventricular valve. Three
died and five had successful single ventricle palliation. Atrial septal
angles more than 26 predicted adverse outcome.

Conclusions: Multiplanar review of three-dimensional data sets is
valuable for assessing the septatability of AVSD. Malalignment of
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septal structures may be a substrate for underdevelopment of the
ventricular volume.

6060

Echocardiographic study of superior inferior ventricles
and criss-cross hearts

Dursun Alehan, Hacettepe University Faculty of Medicine Division of
Pediatric Cardiology, Ankara, Tirkey

Suheyla Ozkutlu, Hacettepe University Faculty of Medicine Division of
Pediatric Cardiology, Ankara, Turkey

Objective: Superior-inferior ventricles are characterized by
abnormal relationship of the ventricles, in which the ventricles
lye one above the other instead of side-by-side. Consequently the
interventricular septum is more or less horizontal. The anomaly,
that is almost always associated with complex cardiac abnorm-
alities, is very rarely seen and little information exists about it. We
aimed to investigate the feasibility of echocardiohraphy in the
diagnosis of this complex malformation.

Methods: Patients with superior-inferior ventricles were assessed
by segmental and sequential echocardiography study.

Results: 12 patients aged 4 months to 12 years were studied. Two
of the patients had in utero diagnosis. Eight patients had usual
atrial arrangement (2 of them have isolated dextrocardia), 3 had
mirror-imaged arrangement and 1 had left atrial isomerism. Two
of the patients had isolated levocardia. Seven patients had
discordant atrioventricular connections, and 5 had discordant
ventriculoarterial connections. Criss-cross hearts were present in
5 patients. Frequently associated anomalies included ventricular
septal defect (10 patients), pulmonary outflow tract stenosis or
atresia (7 patients),and double outlet right ventricle (5 patients).
One patient had severe left ventricular outflow tract obstruction.
Conclusion: Superior-inferior ventricles are rare anomalies
associated with complex cardiac malformations. Correct diagnosis
is feasible with echocardiographic study.

6061

Should Adult CMRI Measures of Ventricular Volumes be
used for Children?

Luis A Altamirano, The Prince Charles Hospital, Canada
Wendy Strugnell, The Prince Charles Hospital, Australia
Harry Bartlett, Queensland university of technology, Australia
Richard Slaughter, Australia

Tameeka Parry, The Prince Charles Hospital, Australia
Robyn Riley, The Prince Charles Hospital, Australia
Andrew Tiotter, The Prince Charles Hospital, Australia
Robert Justo, Mater Children’s Hospital, Australia

Objectives: To compare the cardiac magnetic resonance imaging
(CMRI) Body surface area (BSA)-indexed values of left and right
ventricular volumes obtained in adults with those of children
aged 8-12 yrs.

Background: CMRU is increasingly recognised as the reference standard
for the non-invasive assessment of ventricular size and function.
While normal values have been established in an adult population,
there is a paucity of published values in children. To our knowledge,
no study has been undertaken to determine if values obtained in an
adult population can be reliably extrapolated to children.

Methods: Normal values and ranges of left and right ventricular
function were established in adults (50 males (age range 19-60;
mean 38) and 50 females (age range 18-59; mean 40)) and
children (44 boys (age range 8.0-12.1; mean 9.9) and 45 girls
(age range 8.2—12.0; mean 9.6)). CMRI imaging was performed
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on a 1.5T GE Twinspeed without sedation using ECG-gating
and suspended respiration. Steady state free precession cine MR
images were acquired and analysis was performed oft-line using
Mass Analysis software. Left and right ventricular end-diastolic
volumes (EDV), end-systolic volumes (ESV) were obtained.
Results were indexed to (BSA).

Results: RVEDVi women 113 ml/m2 girls 101 mls/m2 difterence
of 12 mls (10.6%). Men 131 ml/m?2 boys 124 ml/m?2 difterence of
7mls (5.3%). RVESVi women 54ml/m2 girls 46ml/m2
difference 8ml (14%), Males 72ml/m2 and boys 61 ml/m2
difference of 11 ml (15%).

Conclusion: There is significant difference in RVEDVi between
women and girls and RVEDVi and RVESVi between men and boys.

6062

Relation of Mean Right Atrial Pressure to Doppler
Parameters of Right Atrial and Hepatic Venous Flow in
Pediatric Patients with Congenital Heart Disease

Hamid Amoozgar, Shiraz University of Medical Sciences, Iran
khobiar Zare, Shiraz University of Medical Sciences, Iran
Mohammad Borzoee, Shiraz University of Medical Sciences, Iran
Gholamhossein Ajami, Shiraz University of Medical Sciences, Iran
Saiid Abtahi, Shiraz University of Medical Sciences, Iran

Background: A paucity of data exists regarding the relation of
mean right atrial pressure (RAP) to Doppler parameters of right
atrial and ventricular filling in pediatric patients with congenital
heart disease.

Methods: fifty patients (30 male and 20 female) with mean age of
4.96 +— 4.05who were admitted in the pediatric cardiology ward
of Shiraz medical university affiliated hospital, Nemazee Hospital,
Shiraz, Iran were included in this study. Data gathered from hepatic
venous flow, tricuspid diastolic flow and Pulse tissue Doppler of
lateral tricuspid annulus of each patient were then compared with
right atrial pressure obtained by cardiac catheterization.

Results: If change of peak S wave velocity of hepatic vein in
respiration was more than 63.1%, sensitivity and specificity of a
RA pressure more than 8mmHg were 90% and 51.3%
respectively with likelihood ratio (LR) equal to 1.85; A peak S
wave velocity of less than 70 mm/Sec also showed a RA pressure
more than 8 mmHg with sensitivity and specificity of 70 and 82.1
respectively (LR = 3.9). A peak D wave velocity of hepatic vein
more than 63 mm/sec was indicator of RA pressure more than
8mmHg with sensitivity and specificity of 60% and 92.3%
respectively (LR = 7.8).

Conclusion: This study showed that hepatic venous flow can be
valuable for estimation of mean R A pressure in pediatric patients
with congenital heart disease.

6063

Correlation between Echocardiography and cardiac angio
TAC to diagnose unusual Supracardiac total anomalous
pulmonary venous drainage

Lucrecia Avila Rosales, Hospital para el Nirio IMIEM, Mexico

JM Yariez Sanchez, Hospital Para el Nirio IMIEM, Mexico
Humberto Rodriguez Saldaria, Hospital Para el Nirio IMIEM, Mexico
G Melendez Ramirez, Hospital Para el Nirio IMIEM, Mexico
Manuel Ochoa, Hospital Para el Nirio IMIEM, Mexico

Felipe Arizmendi Tapia, Hospital Para el Nirio IMIEM, Mexico
Lidia Rodriguez Hernandez, Hospital Para el Nifio IMIEM, Mexico

Correlation between Echocardiography and cardiac angio TAC
to diagnose unusual Supracardiac total anomalous pulmonary
venous drainage.
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Objective: Utility of Echocardiography and AngioTAC, to obtain
a better view of anatomic structures.

18 years old patient with heart failure grade II of the New York
Heart Association.

Chest Radiography: Cardiomegaly grade 111, due to enlarge right
cavities, collector of the right pulmonary veins “Scimitar sign” to
the right of the right atrium.

ECHO ANGIOTAC
left small Similar
atrium 28 mm
DDVR 41 mm 53 mm
DDVL 24 mm 27 mm
TAP 32 mm 32 mm
VCS 72 mm 72 mm
Artery cocronary origin Normal Normal
PSAP 77 mmHg -

RT 62 mmHg -
RDAP 18 mm 18 mm
RIAP 18 mm 18 mm

Echocardiography: Situs solitus, concordance atrioventricular and ventri-
culoarterial, supracardiac anomalous venous drainage, atrial septal
defect, dilated superior vena cava, and right atrium and ventricle.

It could be seen with the angiotac that a large collector was bifurcated
only behind the lower and middle right atrium it was again only one
collector in the upper part of the right atrium and drained into the
superior vena cava in its union with the right atrium.

Conclusion: Neither the echocardiogram nor cardiac cath didn’t
showed this detail and was reported as “drainage to the acigos”,
the studies were complementary and should be done in cases that
have some doubt, in spite this arrangement of the collector don’t
change the surgery, this presentation hasn’t been reported before.

6064

Impact of vascular rings on tracheal geometry: multi-
detector computed tomography study

Oleksandr Kondrachuk, Ukrainian Children’s Cardiac Center, Ukraine
Tetyana Yalynska, Ukrainian Children’s Cardiac Center, Ukraine
Oleksandr Bablyak, Ukrainian Children’s Cardiac Center, Ukraine
Illya Yemets, Ukrainian Children’s Cardiac Center, Ukraine

Objective: Double aortic arch (DAA), right aortic arch with aberrant
left subclavian artery (RAA/ALSA) and left aortic arch with aberrant
right subclavian artery (LAA/ARSA) are the most common vascular
rings. DAA and RAA/ALSA are usually symptomatic and form a
complete vascular ring. LAA/ARSA typically is asymptomatic and
does not cause a complete vascular ring. The aim of this study was to
define the difference in tracheal geometry between patients with
complete vascular rings, subjects with incomplete vascular rings and
individuals with normal left aortic arch.

Methods: In total, 57 patients underwent multidetector computed
tomography (MDCT). Patients were divided in three groups.
Group A patients (n = 19) had complete vascular rings; group B
patients (n = 19) had incomplete vascular rings; group C patients
(n=19) had normal left aortic arch. Percentage of maximum
area (PMA) was defined as the smallest tracheal cross-sectional
luminal area divided by the largest area X 100%.

Results: In group A, significant tracheal narrowing (PMA < 50%)
was observed in 8 (42.1%) of 19 patients. There were no cases of
significant tracheal narrowing in groups B and C. Percentages of
maximum area were 53.0 = 23.8%, 78.5 = 11.1%, 82.2 =7.2%
for groups A, B and C, respectively. There were significant
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differences between groups A and B (p <0.01) and between
groups A and C (p <0.01). There was no significant difference
between group B and group C.

Conclusions: Patients with complete vascular rings have signifi-
cantly altered tracheal geometry compared to subjects with LAA/
ARSA. Tracheal geometry in patients with incomplete vascular
rings is similar to normal.

6066

Assessment of left and right ventricular function with
Speckle Tracking Echocardiography in patients late
after repair of tetralogy of Fallot: reproducibility and
comparaison to Magnetic Resonance Imaging

Laurent Bonnemains, Centre Chirurgical Marie Lannelongue, France
Bertrand Stos, Centre Chirurgical Marie Lannelongue, France
Julie Blanc, Hopital Necker Enfants Malades, France

Andre Capderou, Centre Chirurgical Marie Lannelongue, France
Fabien Labombarda, Hopital Necker Enfants Malades, France
Jean Francois Paul, Centre Chirurgical Marie Lannelongue, France
Damien Bonnet, Hopital Necker Enfants Malades, France

Younes Boudjemline, Hopital Necker Enfants Malades, France

Background: Two-dimensional (2D) speckle tracking echocardiogra-
phy (STE) is anew ultrasound technique allowing the assessment of
global and segmental myocardial strain and strain rate. We assessed
the feasibility and reproducibility of this technique within a
paediatric population. We quantified the correlation between global
strains and MRI computed ejection fraction.

Methods and Results: 40 post-operative tetralogy of Fallot adolescents
wereprospectively included. All patients underwent 2D STE and a
cardiac MRI. Globalcircumferential (GCS) and longitudinal (GLS)
strains of both ventricles weremeasured using STE modality. We
established a new Functional three-dimensional Index (FI)
combining GCS and GLS. Ejection fractions were measured by
MRI andcompared to FI. Feasibility of STE and MRI analysis in
our population were similar(range = 83-88%). GLS and GLS’ rates
for the left ventricle were respectively 18.5% +/— 5.4 and 1.02s-
1+/—0.4 as compared with 20% +/—5 and 0.97s-1 +/—0.32
for theright ventricle. Strain intra and interobserver variations were
low (range = 1.4-2.7%). Strain rates had a low reproducibility
(range = 0.22—-0.25s-1). FI and ejection fractionwere well corre-
lated for the left (r=0.61,p =0.001,see =4.0,n =30) and right
(r=0.51, p=0.03, see = 4.8, n = 19) ventricles.

Conclusions: STE is a new echocardiographic technique allowing a
reproduciblemyocardial function assessment. A simple combination of
strains obtained in several dimensions allows a correct left and right
ventricular function assessment well correlated to MRI ejection
fraction in the specific clinical setting of our study.

6067

Loeys-Dietz syndrome: Comprehensive Assessment by
‘Whole Body MRI

Timothy J Bradley, The Hospital for Sick Children, Canada
Brian Grant, The Hospital for Sick Children, Canada

Michael T Seed, The Hospital for Sick Children, Canada

Susan Blaser, The Hospital for Sick Children, Canada

Lars Grosse-Wortman, Canada

Shi-Joon Yoo, The Hospital for Sick Children, Canada

Objectives: Loeys-Dietz syndrome is a recently described autosomal
dominant connective tissue disorder caused by heterozygous
mutations in the genes encoding for transforming growth factor 3
receptors 1 and 2. It is characterized by aggressive vascular pathology
with aortic and arterial tortuosity, aneurysm formation and a


https://doi.org/10.1017/S1047951109991946

propensity for early dissection. We describe a single study, whole
body MR approach for paediatric assessment of the known
associated cardiovascular, skeletal, brain and spine abnormalities.
Methods: Eight children (age range 0.5-14 years) with known
Loeys-Dietz syndrome had MRI studies performed on a 1.5T
scanner. General anaesthesia was utilized less than 6 years of age with
initial X-rays to exclude cervical spine instability. The imaging
sequences included: cardiac cine anatomical and functional imaging,
phase-contrast imaging of the aortic valve and major vessels, whole
body MR angiography (using a single injection of 0.4cc/kg
intravenous gadolinium), brain and spinal anatomical imaging and
3D time-of-flight imaging of the circle of Willis.

Results: Vascular abnormalities demonstrated included: 5 moderate
to severe aortic root dilatation; 5 tortuous aortic arch, descending
thoracic or abdominal aorta; 7 tortuous innominate, carotid,
vertebral or intracranial arteries; and 2 with abdominal aortic
branch involvement. Associated skeletal, brain and spine abnorm-
alities included: 1 craniosynostosis; 2 hypertelorism; 1 pectus
excavatum; 1 anterior corpus callosal hypoplasia; 1 arachnoid cysts; 3
cervical spine anomalies; 2 scoliosis; and 3 lumbosacral dural ectasia.
Conclusion: Our whole body MR approach allows for compre-
hensive assessment of the complex range of cardiovascular,
skeletal, brain and spine abnormalities associated with Loeys-
Dietz syndrome.

6068

Device closure of atrial septal defects with Amplatzer
septal occluder devices in patients where interatrial
septum is not in its usual plane

Ramyashri Chandrasekaran, MIOT Hospital, Chennai, India, India
Kothandam Sivakumar, MIOT Hospital, Chennai, India, India
Shrinivas V' Chakravarthi, MIOT Hospital, Chennai, India, India
Anpon Bhagyavathy, MIOT Hospital, Chennai, India, India
Radhakrishnan Satish, MIOT Hospital, Chennai, India, India
Arunkumar Govindarajan, MIOT Hospital, Chennai, India, India

Objectives: Catheter closure of secundum defects using Amplatzer
septal occluders utilises fluoroscopic and echocardiographic
guidance. We report our experience in patients with altered
anatomy of interatrial septal plane (IASP) who pose challenges.

Methods: Patients who underwent device closure of secundum
defects, with altered IASP were analyzed. Interatrial septal plane
was altered in severe kyphoscoliosis, atrial septal malalignment
with multiple atrial septal defects, juxtaposed atrial appendages
with altered IASP, anatomically corrected malposition with
coronal IASP, interupted inferior venacava with azygos con-
tinuation (Figure). Multiple pulmonary venous angiogram were
done in these patients to orient the IASP on fluoroscopy;
different transesophageal planes were recorded to get the best
visualisation of IASP.

Results: 8 patients with secundum atrial septal defects (age range
2-30 vyears) had a different IASP, four were patients with
malalignment between the primum and secundum septum with
multiple defects, one with severe thoracic kyphoscoliosis, one
with juxtaposed atrial appendage, one with coronal IASP
associated with anatomically corrected malposition of great
arteries, one with interupted inferior venacava with azygos
continuation. Flouroscopic and transesophageal view were
initially selected to clearly delineate IASP and these unusual
angles guided device deployment. Post deployment, levophase of
pulmonary arteriogram was routinely observed to visualize IASP
and alignment of the device to the septum. Device closure was
successful in all patients with no complications. On a follow up
ranging 3 months to 5 years, there were no residual flows.
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Conclusions: Safe device closure of atrial septal defects in altered
IASP proves the versatility of the nitinol septal occluders.
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Quantification of Right Ventricular Function using
Tricuspid and Mitral valve annular descent by Tissue
Deformation Imaging in patients with Tetralogy of Fallot
James Charlton, University of Southampton, United Kingdom

Zaheer Ahmad, Congenital Cardiac Centre, Southampton University
Hospital NHS Tiust, United Kingdom

Kevin Roman, Congenital Cardiac Centre, Southampton University
Hospital NHS Tiust, United Kingdom

Sheena Toyot, University of Southampton, United Kingdom

Zek Lim, Congenital Cardiac Centre, Southampton University
Hospital NHS Tiust, United Kingdom

Joseph Vettukattil, Congenital Cardiac Centre, Southampton University
Hospital NHS Trust, United Kingdom

Objectives: There are no reproducible and clinically applicable
echocardiographic parameters to assess right ventricular (RV)
function. We wused Tissue Motion Annular Displacement
(TMAD) with Speckle Tracking Echocardiography (STE) to
quantify RV function.

Methods: Fourteen Tetralogy of Fallot (TOF) patients and 9
controls were enrolled. Images were acquired using Philips iE33
and S5 probe. Apical 4 chamber (AP4) views and mid-level
short-axis views were obtained for both patients and controls.
Offline analysis was done with QLab 6.0. TMAD was used as a
surrogate marker for assessing the longitudinal fibre shortening.
Tissue traction points were assigned to the hinge points of the
corresponding atrioventricular valve leaflets and ventricular
apices. In short-axis view with superimposed colour kinesis,
circumferential contraction was assessed from end-diastole to
end-systole. Multiple measurements were taken and analysed
with SPSS16.

Results: Longitudinal shortening of the RV was significantly
reduced in TOF patients (17.9+/—2.8vs24.0+/—33 p=
0.0001). Impairment of the tricuspid valve descent was more
pronounced in the RV free wall (15.4 +/—3.4vs20.6 +/—2.4
p=0.0007) than the interventricular septum (11.9+/
—3.1vs12.8 +/— 2.3 p =0.5). There was a significant difference
in longitudinal shortening between the right and left ventricles in
controls (24.0 +/—3.3 vs 17.9+/—4.0 p=0.003) and patients
with TOE However, this difference was less pronounced in patients
with TOF (17.8+/—28 vs 15.0 +/—4.1 p=10.05). Long-
itudinal shortening of the left ventricle was not significantly
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reduced in TOF patients (15.1 +/—4.1 vs 179 +/—4.0 p=0.1)
when compared with the control group.

Conclusion: RV function can be reliably quantified using STE.
Impaired longitudinal shortening seen in TOF predominantly affects
the RV free wall while the inter-ventricular septum is spared.
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Implications of Restrictive Right Ventricular Physiology
in Right Ventricular Adaptation to Chronic Pulmonary
Regurgitation in Patients with Repaired Tetralogy of
Fallot: Assessment with Cardiovascular Magnetic
Resonance and Tissue Doppler Imaging

Chun-An Chen, Department of Pediatrics, National Taiwan University
Hospital, Taipei, Taiwan, Taiwan

Wen-Yih Tseng, Department of Medical Imaging, National Taiwan
University Hospital, Taipei, Taiwan, Taiwan

Jou-Kou Wang, National Taiwan University Hospital, Taiwan
Chung-I Chang, Department of Surgery, National Taiwan University
Hospital, Taipei, Taiwan, ‘laiwan

Ing-Sh Chiu, Department of Surgery, National Taiwan University
Hospital, Taipei, Taiwan, Taiwan

Yih-Sharng Chen, Department of Suigery, National Taiwan University
Hospital, Taipei, Taiwan, laiwan

Hsi-Yu Yu, Department of Surgery, National Taiwan University
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Mei-Hwan Wu, Department of Pediatrics, National Taiwan University
Hospital, Taipei, Taiwan, laiwan

Objectives: To explore the role of restrictive right ventricular (RV)
physiology (antegrade pulmonary arterial flow in late diastole) in
RV adaptation to pulmonary regurgitation (PR) in repaired
tetralogy of Fallot.

Methods: We studied 80 patients (aged 22.7 = 7.8 years) without
significant residual pulmonary stenosis using cardiovascular
magnetic resonance and tissue Doppler imaging. Restrictive
RV physiology was assessed by Doppler echocardiography.

Variables All (n = 80) With restrictive Without restrictive P value
RV physiology RV physiology
(n=32) (n =48)
TAP repair 38/73 (52%) 9/30 (30%) 29/43 (67%) 0.001
QRS duration (ms) 147.8 £20.3 139.2*18.3 153.5*19.8 0.002
RV MPI 0.49 +0.11 0.46 = 0.10 0.51 £0.11 0.030
Aa (cm/s) 79*28 8.8 3.0 7.4*26 0.029
RVEDVi (ml/m2) 119.5%35.2  96.9*+20.9 134.5 349 < 0.001
RVESVi (ml/m2) 63.1 = 26.6 48.6 £ 14.1 72.8+28.6 <0.001
PRF (%) 288*17.3 183 %155 35.8 £14.7 <0.001
RV outflow tract 17 (21%) 1 (3%) 16 (33%) 0.002
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Results: Patients with restrictive RV physiology (32 patients, 40%)
had lower PR fraction (PRF), RV end-diastolic volume index
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(RVEDVi), myocardial performance index (MPI), higher late
diastolic annular velocity, less RV outflow tract aneurysm and
transannular patch (TAP) than those without (Table). Age at
repair (OR: 0.61, P=0.042), TAP (OR: 0.20, P=0.031),
RVEDVi (OR: 0.93, P=0.001), and MPI (OR: 0.001,
P=0.027) were independently associated with restrictive RV
physiology on multivariate analysis. Furthermore, PRF corre-
lated negatively with RV ejection fraction (RVEF) in patients
without restrictive RV physiology, whereas such relationship was
absent in those with restrictive RV physiology, either in overall
patients (Figure) or in those with PRF >20% (55 patients).
Subgroup analysis in patients with PRF > 20% revealed smaller
RVEDVi (111.7 = 14.8 versus 139.2 * 34.2 ml/m?, p <0.001)
and better RVEF (51.2 £ 5.5 versus 46.8 £ 9.2%, P=0.042) in
patients with restrictive RV physiology (13 patients) than those
without despite similar PRE

Conclusions: Patients with restrictive RV physiology had better
RV performance, probably through mitigating the detrimental
effect of PR on RV remodeling.

6071

The value of real-time three-dimensional echocardio-
graphy in the assessment of pre- and post-operative left
ventricular function in children with conotruncal defects
Guo-Zhen Chen, Department of Pediatric Cardiology, Shanghai
Children Medical Center, Medical College of Shanghai Jiaotong
University, China

Kun Sun, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, China

Mei-Rong Huang, Department of Pediatric Cardiology, Shanghai
Children Medical Center, Medical College of Shanghai Jiaotong
University, China

Yu-Qi Zhang, Department of Pediatric Cardiology, Shanghai Children
Medical Center, Medical College of Shanghai Jiaotong University, China

Objective: This study is aimed to evaluate the value of real-time
three-dimensional echocardiography (RT-3DE) in the assessment
of pre- and post-operative left ventricular function in children
with conotruncal defects (CTD).

Methods: Forty-six consecutive children (mean aged 2.0 +2.7
years) with CTD were examined by Phillips RT-3DE System.
Their pre- and post-operative left ventriclular function para-
meters (one month after surgical operation) such as volume,
stroke volume and ejection fraction were estimated by Tomtec
RT-3DE apical longitudinal 8-plane method. The results were
compared and assessed. using paired t-test and Pearson’s
correlation coefficient analysis.

Results: Compared with pre-operative end-diastolic and end-
systolic volume (18.7 = 14.9ml and 9.0 £ 7.3 ml) of left ventricle,
their post-operative end-diastolic volume (22.2 % 17.6ml) was
increased, while their post-operative end-systolic volume
(9.5 *=7.8ml) was not obviously changed in one month after
surgical operation. Furthermore, there were good correlations
between pre- and postoperative end-systolic volume (r = 0.97),
and between the pre- and postoperative end-diastolic volume
(r=0.95). Accordingly, compared with pre-operative stroke
volume (9.6 =7.6ml) and ejection fraction (0.52 % 0.03), their
post-operative stroke volume (12.7 £ 9.8 ml) and ejection fraction
(0.58 £ 0.03) were markedly increased (p<<0.05). Moreover,
compared with pre-operative end-diastolic wall mass (19.4 *
11.4 g), post-operative end-diastolic wall mass (21.1 = 11.0 g) was
increased. Thus, after cardiovascular deformities of CTD were
surgically corrected, cardiac function was early improved and
gradually normalized completely.
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Conclusions: By making precise quantitative assessments without
geometric assumptions, RT-3DE could be helpful in providing
more information for preoperative diagnosis, post-operative
follow-up and prognostic prediction in CTD.

6072

Three dimensional echocardiography used for evaluation
of the structure of tricuspid valve in hypoplastic right
ventricle

Sun Chen, Shanghai Children’s medical center, Medical school of
Jiaotong university, China

Kun Sun, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, China

Shubao Chen, Shanghai Children’s medical center, Medical school of
Jiaotong university

Objectives: To reveal the characteristics of tricuspid valve in
hypoplastic right ventricular heart syndrome (HPRVHS) using
3-D echocardiography.

Methods: Twenty eight patients with hypoplastic right ventricle
were included in the study. These patients were divided into two
groups according to the degree of tricuspid regurgitation.
Eighteen normal children were included as control. The Volume
of right ventricle (Vrv),the area of tricuspid annulus (A TVA) and
leaflets, the distance from tips of leaflets to the nearest papillary
muscles were measured in three dimensional echocardiogram
using Q-lab image processing software. These data were
standardized by body surface area (BSA).

Results: The A-TV was significantly correlated with the volume
of right ventricle (r=0.90, p<0.0001). In the tricuspid
regurgitation group, the ratio of the area of anterior leaflet (A
an) to the area of tricuspid annulus (A TVA) was significantly
higher than that in non-regurgitation group and normal group
(ratio = 0.55 £ 0.044, P < 0.0001). The ratio of the Area of the
posterior leaflet (A po) to the area of tricuspid annulus (A TVA)
in regurgitation group was significantly less than that in normal
and non-regurgitation groups. The distance from tips of leaflets
was significantly shorter in HPRVHS than in normal group.-
Distance from the tip of septal leaflet to the nearest papillary
muscle is shorter in regurgitation group than in non-regurgita-
tion group (p = 0.0023).

Conclusions: 3-dimensional echocardiography could be applied
for evaluating the pathologic changes of tricuspid valve . In
HPRVHS, hypoplasty of posterior leaflet and shortness of the
cords of septal leaflet could be the causes of tricuspid
regurgitation.

6074
Results of PDA occlusion with device in ISFAHAN,IRAN
Ali Reza Ahmadi, Medical University of Isfahan, Israel

Objective: The aim of the study was to assess the results of PDA
occlusion with device in children.

Background: Patent Ductus Arteriosus remain a major congenital
heart disease in children. PDA occlusion with device is a dramatic
advances in the management have been made. Data from one of
the important center of heart center is presented.

Methods: A total of 25 patients (age range 1-16 yrs) that PDA
occlusion were performed in one year period ( from may
2007-may 2008) were studied for age, sex, PA pressure, residual
shunt and type and size of device.
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Results: All of the above — mentioned patients under went
occlusion of PDA after the evaluation of anatomical and
hemodynamical status by echocardiography and catheterization
and angiography . Forty percent of patients were under two years
of age. Mean age of patient was 4 years .Girls were seventy
percent of patients. PA pressure in sixty percent was near normal.
In ninety one percent Nit occlude coil was used. PDA size in
forty four percent was small and fifty six percent were medium
size. In forty percent no residual shunt was remained immedi-
ately, and fifty eight percent has no residual shunt after 24 hours.
Conclusion: PDA occlusion with device in children was
performed successfully at our center.

6075

Reliability of measuring the abdominal aortic diameter in
neonates

Jean H Du Plessis, Dept of Cardiology, Princess Margaret Hospital for
Children, Perth, Western Australia, Australia

Paul Norman, School of Surgery, University of Western Australia,
Perth, Australia, Australia

James M Ramsay, Dept of Cardiology, Princess Margaret Hospital for
Children, Perth, Western Australia, Australia

Andy Gill, Dept. of Neonatology, King Edward Memorial Hospital,
Perth, Western Australia, Australia

Karen Simmer, University of Western Australia, Perth, Western
Australia, Australia

Joan A Sharpe, Dept. of Cardiology, Princess Margaret Hospital for
Children, Perth, Western Australia, Australia

Elaine Pascoe, Clinical Research and Education, Princess Margaret
Hospital for Children, Perth Western Australia, Australia

Background: Intra-uterine growth restriction influences aortic
wall thickness and may predict cardiovascular disease. The
possibility that adult aneurysmal arterial disease has fetal
origins has attracted little attention. We explored the feasibility
and repeatability of measuring infrarenal aortic diameter in
neonates.

Aim: 1) Determine reliability and repeatability of infrarenal aortic
diameter measurements in neonates. 2) Determine whether
Two-dimensional or M-mode measurements are superior.
Method: Twenty-six neonates ranging from 25 to 41 (med-
ian = 38.3) weeks had their infrarenal aorta scanned in coronal
views obtained from either the left or right flanks. Two-
dimensional and M-mode images were recorded and measured in
both systole and diastole. Scans were re-measured at a later stage
by a sonographer blinded to previous measurements. Inter-rater
agreement was measured using an intra-class correlation
coefficient (ICC) and intra-rater reliability with Pearson’s
correlation coefficient (r).

Results: Inter-rater agreements were high for M-mode images in
both systole ICC=0.78, 95% CI 0.58-0.90) and diastole
(ICC=0.75, 95% CI 0.52-0.88) and very high for two-
dimensional images in both systole (ICC=0.94, 95% CI
0.87-0.97) and diastole (ICC =0.93, 95% CI 0.85-0.97).
Intra-rater reliability was high for M-mode images in systole
(r=0.79, 95% CI 0.49-0.92) and diastole (r=0.83, 95% CI
0.56—0.94) and very high for two-dimensional images in systole
(r=0.92, 95% CI 0.78-0.97) and diastole (r=0.91, 95% CI
0.77-0.97).

Conclusion: This study describes a new technique to reliably and
repeatibly measure the infrarenal aortic diameter in neonates.
Two-dimensional measurements are superior to M-mode
measurements and future studies measuring infra-renal aortic
diameter in neonates should use two-dimensional measurements.
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Differential Branch Pulmonary Artery Regurgitant
Fraction Identifies Patients with Unilateral Stenosis
Associated With Relatively Elevated Pulmonary
Vascular Resistance in the Contralateral Lung After
Repair of Conotruncal Anomalies

Matthew A Harris, The Children’s Hospital of Philadelphia,
United States

Kevin K Whitehead, The Children’s Hospital of Philadelphia,
United States

Paul M Weinberg, The Children’s Hospital of Philadelphia,
United States

Matthew ] Gillespie, The Children’s Hospital of Philadelphia,
United States

A Fogel, United States

Objective: To determine in postoperative conotruncal anomalies
patients if: (1) residual branch pulmonary artery (BPA) stenosis or
size discrepancy is associated with differential BPA regurgitation
(2) difterential BPA regurgitation correlates with differential
pulmonary vascular resistance (PVR).

Methods: We retrospectively reviewed 71 consecutive cardiac
magnetic resonance (CMR) studies for BPA size and Phase-
Contrast Magnetic Resonance (PCMR) data. We also reviewed 13
consecutive pts who underwent both CMR and catheterization.

0% R=0.8364

RF (RPA - LPA) (%)
: !

- £0%
8%
PVR (RPA-LPA) (Wood units)

Results: 27 of the 71 pts had either BPA stenosis or one BPA
cross-sectional area (CSA) comprise <33% of the total BPA
CSA. Among these 27 pts, there was no significant difference
between RPA and LPA regurgitant fraction (RF) (28 vs 32%,
p = 0.49), however, there was a significantly increased RF of the
larger vs smaller BPA (39 vs 21%, p < 0.001). In contrast, the 44
pts without BPA stenosis or size discrepancy showed a significant
difference between RPA and LPA RF (31 vs 38%, p <0.001),
without a significant difference in the larger vs smaller BPA RF
(36 vs 33%, p= 0.14). Retrospective review of pts who
underwent both CMR and catheterization demonstrates that
differential BPA RF strongly correlates with differential PVR
(R = 0.8364, p < 0.001) (See figure).

Conclusions: BPA stenosis or size discrepancy outweighs the
increased LPA RF of pts without stenosis or size discrepancy. Since
differential BPA RF correlates with differential PVR, PCMR can
serve as an important screening tool for identifying pts with stenosis
or size discrepancy who may have developed relatively increased
PVR in the contralateral larger pulmonary artery.

6078

Three-Dimensional “Fly-Through® Post-Processing of
Magnetic Resonance Images Identifies Coronary Ostial
Stenosis in Patients With Anomalous Origin of a
Coronary Artery

https://doi.org/10.1017/51047951109991946 Published online by Cambridge University Press

Matthew A Harris, Children’s Hospital of Philadephia, United States
Kevin K Whitehead, Children’s Hospital of Philadephia, United States
Matthew J Gillespie, Children’s Hospital of Philadephia, United States
Michael T Cosulich, Children’s Hospital of Philadephia, United States
Paul M Weinberg, Children’s Hospital of Philadephia, United States
Mark A Fogel, Children’s Hospital of Philadephia, United States

Obyjective: Anomalous coronary artery orgin — both coronaries
from the same sinus of valsalva — has been identified as a cause of
sudden death. Coronary arteries arising from the contralateral
sinus often have a tangential origin from the aorta with an
elliptical ostium resulting in ostial stenosis. MRI identifies the
sinus of origin of each coronary artery. Yet, distinguishing single
versus separate ostia from the same sinus, and ostial stenosis is
challenging with 2-dimensional imaging. This study evaluates a
3-dimensional imaging possibility.

Methods: We retrospectively reviewed 6 pediatric cardiac MRI 3-
dimensional data sets of pts with anomalous left (ALCA) (n = 2)
or anomalous right (ARCA) (n = 4) coronary arteries. The data
were analyzed with “Fly-Through” software allowing one to
view the dataset as if within the vessel.

Results: Of 4 pts with ALCA, 2 have a single right coronary
artery without ostial stenosis. Of the remaining 2 pts, 1 had an
elliptical ostial opening of the left coronary artery (Fig. A)
suggesting stenosis, (compared to normal right ostium [Fig. B])
and the other had 2 adjacent ostia without evidence of ostial
stenosis. Both pts with ARCA had 2 separate ostia: 1. was
identified with ostial stenosis related to a tangential origin. Three
of the 6 pts had their imaging findings confirmed at the time of
surgery (Fig C), and the remainder did not undergo surgical
intervention.

Conclusion: “Fly-Through” technique noninvasively identifies
ostial stenosis associated with ALCA and ARCA. This data may
become important in stratifying a pt’s risk for sudden death.
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Routine Performance of Intraoperative Transoesophageal
Echocardiography in Children with Congenital Heart
Disease: 1546 Cases in One Center

Guo-ying Huang, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China

Xiao-jing Ma, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China

Xue-cun Liang, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China

Xiao-qin Liu, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China

Bing Jia, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China

Zhang-gen Chen, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China

Objective: To evaluate the value of routine intraoperative
transoesophageal echocardiography (TEE) in children with
congenital heart disease (CHD).
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Methods: In recent 5 years, intraoperative TEE was performed in
1546 cases of CHD aged (3.5 * 2.6) years old in our pediatric
heart center. The cases with weight < 4 kg were excluded for the
reason of safety. TEE was performed both before and after
cardiopulmonary bypass in each case.

Results: (1) Preoperative TEE added additional findings or
changed the diagnoses made by transthoracic echocardiography
in 123 cases (8.0%), among which the findings had therapeutic
significance in 93 cases (6.0%) that altered the planned surgical
procedures. (2) Residual problems or sequels were detected by
postoperative TEE in 270 cases (17.5%), with 57 patients (3.7%)
requiring instant intervention or return to bypass for modifica-
tions of the surgical procedures. (3) We encountered no severe
complications due to the performance of TEE. Mild complica-
tions occurred in only 3 patients (0.2%).

Conclusions: TEE is a useful and safe imaging tool with which to
determine the strategies for treatment in the perioperative
period, and to improve the quality of surgical procedures in
children with CHD.
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How and where to measure? Comparing contemporary
noninvasive assessment of pulmonary artery size in
children with congenital heart disease

Marina L Hughes, Great Ormond St Hospital for Children NHS
Tiust, United Kingdom

F Bailliard, University of North Carolina Children’s Hospital,
United States

Andrew M Tayloy, Great Ormond St Hospital for Children NHS
Tiust, United Kingdom

J Marek, Great Ormond St Hospital for Children NHS Trust,
United Kingdom

Objectives: Knowledge of the size and nature of the proximal PAs
is crucial for planning surgical management of infants with CHD.
Because contemporary clinical data on their relative merits is
scant, we compared PA measurements using gadolinium-
enhanced 3D cardiac magnetic resonance angiography (CMRA)
and 2Dechocardiography.

Methods: A prospective, observational study of 56 consecutive
children undergoing CMR and 2Decho under GA, between
2006—2008.

Two independent observers measured optimised 2Decho images
of PAs and 2 independent observers measured cross-sectional
area, shortest and orthogonal PA diameters with Siemens 3D
software from isotropic CMRA images.

Results: The tull spectrum of pre-surgical CHD was represented.
29/56 (52%) had functionally univentricular hearts. The median
age was 1.1 years (range 0.2-8.5) and median weight 9.4 kg
(range 4.0-24.1).

CMRA assessed the 3D form of all vessels. 2Decho measure-
ments were lacking from the distal LPA in 39 patients.
Inter-technique assessment showed significant differences be-
tween narrowest CMRA measurement and the 2Decho
measurement of the proximal PAs, (mean difference 1.0 mm,
paired 2-tailed P <0.01) but when shortest and orthogonal
CMRA diameters were averaged, measurements compared well
to single-plane 2Decho.

There was reasonable correlation of 2Decho (calculated) Nakata
index and measured CMRA Nakata index (r=0.54, p <0.01).
Interobserver variability was significant (mean differen-
ce>0.3mm, P<0.01) for 2Decho measurements of the
proximal LPA and distal RPA, but was insignificant for all paired
CMRA measurements.
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Conclusions: 2Decho is limited and may fail to visualise the narrowest
PA dimension, but when acoustic windows permit there is good
correlation of 2Decho and CMRA measurements of PAs.

6082

The Role of Computed Tomogram (CT) angiography in
the assessment of pulmonary venous anomaly

Ijaz Hussain, Institut Jantung Negara, Kuala Lumpur, Malaysia
Haifa Abdul Latiff, Institut Jantung Negara, Kuala Lumpur, Malaysia
Abdul Samad Sakijan, Institut Jantung Negara, Kuala Lumpur, Malaysia
Mazeni Alwi, Institut Jantung Negara, Kuala Lumpur, Malaysia
Hasri Samion, Institut Jantung Negara, Kuala Lumpur, Malaysia
Geetha Kandavello, Institut Jantung Negara, Kuala Lumpur, Malaysia

Objective: To examine the role and safety of CT angiography in
the diagnosis of pulmonary vein anomalies and its impact on the
management.

Methods: 41 patients who had CT angiography from July 2007 to
October 2008 for the assessment of pulmonary veins were
retrospectively reviewed. The indication for the CT angiogram,
diagnosis, management and surgical findings were studied. The
radiation dose was calculated.

Results: Median age is 6 months and median weight is 5kg. All
but 5 required light sedation; only one patient required general
anaesthesia. There was no procedure related complication. 11/41
were postoperative patients with persistent respiratory distress
including 2 with post repair of pulmonary venous anomaly, and
30/41 were preoperative patients diagnosed to have anomalous
pulmonary venous drainage (APVD) on echocardiogram. Of 41
patients, 11 patients had total APVD (4 supracardiac, 3
intracardiac, 3 infracardiac and one mixed type),8 had partial
APVD, 10 had hypoplastic pulmonary veins, 2 had pulmonary
veins stenosis and 10 were normal. Five TAPVD patients had
right and one with partial APVD had left isomerism. 14/31
(45.2%) patients with abnormal pulmonary veins underwent
surgical repair and the findings were confirmed at surgery in all
patients; 16/31 (51.6%) patients were treated conservatively due
to severe associated cardiac lesions in 5, hypoplastic pulmonary
veins not amenable to surgery in 11 and in one parents refuse
surgical treatment. Mean total radiation dose was 2.5 msev.
Conclusion: CT angiography is safe and reliable in delinating
pulmonary veins pathology which helps in the planning of
patients’ management.

Supracardiac TAPVD on CT angiogram MIP (le£) and VET (right). All pulmonary
veins drain into the innominate vein via an ascending vein
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Comparison of Multidetector-Row Computed
Tomographic Coronary Angiography and Invasive
Coronary Angiography to Identify Coronary
Abnormalities in Children and Adolescent

Chien-Chang Juan, Department of Pediatrics, National Yang-Ming
University Hospital, I-Lan, Taiwan. R.O.C, Taiwan
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Pi-Chang Lee, Department of Pediatrics, Taipei Veterans General
Hospital, Taipei, Taiwan, R.O.C, Taiwan

Objective: This study is comparing the accuracy of MDCT with
invasive contrast coronary angiography (ICA) identifying cor-
onary abnormalities in children and adolescents.

Methods: We reviewed all patients, from Jan. 2002 to Dec. 2008,
with congenital or acquired coronary abnormalities underwent
either ICA, MDCT or both studies for assessment of coronary
anatomy. We analyzed the coronary abnormalities and discrimi-
nations between ICA and MDCT.

Results: Thirty-three patients (20 males, 13 females) (mean age:
10.3 years) have coronary abnormalities including coronary
artery aneurysm in Kawasaki disease (KD) (n = 15), coronary
artery fistula (n = 12), myocardial bridge (n = 2), anomalous left
coronary artery from pulmonary artery (ALCAPA, n=4).
Seventeen patients referred for ICA detected 5 coronary
aneurysms (4 LCA, 1 RCA), 11 coronary artery fistulas and 2
ALCAPAs. Sixteen patients received MDCT study and 11
coronary artery aneurysms (7 LCA, 4 RCA), 2 myocardial
bridges, 2 coronary artery fistulas and 2 ALCAPAs were assessed.
Due to complex coronary anatomy, 5 patients with 3 large coronary
aneurysms, 1 single LCA accompanied with coronary fistula, and 1
ALCAPA underwent both MDCT and ICA. Finally, 11 patients
with indication of ICA spared invasive cardiac catheterization under
accurate results of MDCT. Only one patient with small RCA
aneurysm identified by ICA had different results of normal coronary
anatomy examined by MDCT.

Conclusion: We conclude that MDCT is a good and accurate modality
for assessment of congenital or acquired coronary abnormalities in
children and adolescents. However, MDCT can't replace invasive
cardiac catheterization and ICA due to lack of therapeutic role.

ALCAPA
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The Relationship Between Cardiac Events and Diastolic
Function in Adolescents With Severe Coronary
Involvements After Kawasaki Disease

Hiroshi Kanamaru, Department of Pediatrics and Child Health,
Nihon University School of Medicine, Japan

Kensuke Karasawa, Department of Pediatrics and Child Health,
Nihon University School of Medicine, Japan

Takahiro Nakamura, Department of Pediatrics and Child Health,
Nihon University School of Medicine, Japan
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Background: The purpose of this study was to clarify relations
between cardiac events and diastolic function evaluated by
quantitative gated SPECT (QGS) in adolescents with severe
coronary involvements after Kawasaki disease (KD).

Methods: Sixteen patients with mean age 20.6 year-old who had
severe coronary involvements after KD were performed QGS
using Thallium-201 at rest and Tecnetium-99m tetrofosmin at
erogometer stress. Ejection fraction (EF), peak ejection rate
(PER), peak filling rate (PFR) and time to peak filling (TTPF)
was evaluated by QGS (Philips Auto QUANT Ver.6.0) at rest, at
stress and as the ratio of stress/rest. Severity score (SS) and extent
score (ES) were evaluated by the myocardial perfusion image. We
compared parameters between patients with cardiac events
defined as the status resulted in coronary obstruction based on
the findings of coronary angiogram and without events.

Results: There was no significant difference in SS, ES, EE PER.
PFR at stress resulted 2.58 = 0.44 EDV/s and 3.19 = 0.36 EDV/s
(p <0.05), but no significant difference in PFR at rest, in TTPF
at rest and stress. The ratio of stress/rest resulted 1.03 = 0.19 and
1.28 = 0.29 in PFR (p <0.05), 1.19 = 0.24 and 0.92 = 0.08 in
TTPF (p <0.01).

Conclusion: Cardiac events that relate to coronary obstruction
may cause diastolic dysfunction rather than decreased perfusion
in adolescents with severe coronary involvements after KD.

6086

3-D Digital Rotational Angiography As A Diagnostic Aid
In Congenital Heart Disease

Carlos E B Kapins, Escola Paulista de Medicina - UNIFESP - SD,
Brazil

Ralph B Coutinho, Escola Paulista de Medicina - UNIFESP - SB,
Brazil

Fabiane B Barbosa, Escola Paulista de Medicina - UNIFESP - SB
Brazil

Celia M C Silva, Escola Paulista de Medicina - UNIFESP - SP
Brazil

Antonio C C Carvalho, Escola Paulista de Medicina - UNIFESP - SP.
Brazil

Joao Saba Chaker, Brazil

Introduction: Treatment and diagnosis advances in congenital heart
disease are dependent on the improvement of anatomic imaging.
Images obtained with 3D computerized tomography, magnetic
resonance and echocardiography have helped, but they cannot
determine precise haemodynamic parameters. 3D-rotational angio-
graphy (3DRA) is a new 3D computerized imaging method used in
the catheterization laboratories, and has proved to be an important
tool in neurologic and urologic procedures.

Objectives: Assess of the use and benefits of 3D-RA in congenital
heart disease.

Material and Methods: A total of 34 congenital heart disease
patients with mean age of 8,96 = 9,11 years, and mean weight of
24,94 = 14,44 kg underwent hemodynamics study and subsequent
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3D-RA examination using Philips Allure FD10 equipment and
low osmolarity contrast injection.

Results: A total of 43 3D-RA injections was performed with 80%
of success in obtain a clear 3D image. Mean of contrast used
in 3D-RA acquisition was 2,41 £ 1,10 ml/kg and total exam
contrast was 5,27 * 229 ml/kg. Mean KV was 88,72 £ 15,63,
mAs of 476 = 165, and ms of 7,8 = 1,4 . Air Kerna from 3D-RA
injection was 40,48 £22,36 mS and Dose-Air Product was
501,47 = 1172,70 mS.cm?®. There was no statistically significant
difference between regular and 3D-RA injections.

Conclusions: Improvement is needed. Although larger contrast
volume being used in 3D-RA than CT and regular haemody-
namics study, less radiation was used compared with CT. This
new method could help in the treatment and diagnosis of
congenital heart disease.
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Remote analysis of 3 Dimensional Echocardiography
Datasets against the 2D echocardiography for diagnosis
of structural heart defects: A unique alternative

Varvara Karagkiozaki, Congenital cardiothoracic centre, Southampton
University Hospital UK, United Kingdom

Saad Khoshhal, Paediatric Echocardiography Division, Prince Sultan
Cardiac Center, Riyadh, Saudi Arabia, Saudi Arabia

Zek Lim, Congenital cardiothoracic centre, Southampton University
Hospital UK, United Kingdom

Zaheer Ahmad, Congenital cardiothoracic centre, Southampton
University Hospital UK, United Kingdom

Joseph Vettukattil, Congenital cardiothoracic centre, Southampton
University Hospital UK, United Kingdom

Objective: The feasibility in diagnosing congenital heart diseases using
3 dimensional (3D) echocardiography datasets at a remote setting
has yet not been investigated. We aimed to evaluate the accuracy
and efficacy of 3D findings against the conventional two-
dimensional (2D) echocardiography and intra operative findings.

Methods and Results: Thirty patients age ranged from 11 months
to 18 years, underwent 2D and 3D echocardiography assessment
at centre A (Kingdom of Saudi Arabia). 2D images were analysed
while 3D full volume datasets were stored and exported for
detailed analysis by independent experts in centre B (United

https://doi.org/10.1017/51047951109991946 Published online by Cambridge University Press

5th World Congress of PCCS 87

Kingdom). All data from baseline characteristics, diagnostic
findings on 2D and 3D echocardiography, and intra operative
findings were evaluated. The 3D echocardiographic findings
were measured against the 2D findings to determine the
feasibility and accuracy of using 3D datasets for remote analysis.
Our results show that independant and remote analysis of 3D
echocardiography provide similar diagnostic information to that
of 2D. 3D echocardiography is especially superior in anatomic
delineation of complex cardiac abnormalities, providing good
spatial orientation and the dynamic morphology of valves. 3D
echocardiography also supplements 2D in assessment of func-
tional haemodynamics, through its ability to measure the
effective orifice area, vena contracta and ventricular volumes.
Conclusions: Remote analysis of congenital heart diseases by 3D
echocardiography is highly feasible and accurate, complementing
2D echocardiography examinations in the diagnosis and manage-
ment of complex cardiac defects. It aids in decision making and
discussion between professionals at diffrent geographic locations
in the managemet of complex congenital heart defects.

6088

Segmental Contraction Pattern in infants with
Hypoplastic Left Heart prior to Bidirectional
Cavopulmonary Connection

Nee Scze Khoo, Stollery Children’s Hospital, Canada
Edythe Tham, Canada

Akio Inage, Stollery Children’s Hospital, Canada
Andrew Mackie, Stollery Children’s Hospital, Canada
Jeffrey Smallhorn, Stollery Children’s Hospital, Canada

Background: Mechanical dyssynchrony is described in hypoplastic
left heart (HLH). However the “normal” contraction pattern at
each stage of palliation is not well understood. This prospective
study aims to describe the ventricular contraction pattern in
HLH prior to bidirectional cavopulmonary connection (BCPC).
Method: Fifteen infants (mean age 4.7 £ 2.1 mths) prior to BCPC
(HLHS = 11, unbalanced AVSD =4) with ECG, echocardio-
graphy and magnetic resonance imaging were analyzed. Long-
itudinal and circumferential global and segmental time to peak
strain (tmS), time to peak strain rate (tmSR) and time to peak
early systolic lengthening (tmEL) were measured from the 4
chamber and basal short axis view with speckle tracking imaging
on commercially available software. All time variables were
reported as a percentage of systole, and MRI volume and mass
were indexed to body size. Standard deviation (SD) of tmS,
tmSR and tmEL were calculated as a measure of synchrony.
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Results: Ventricular contraction pattern is displayed in Figure 1.
Significant linear relationship exists between RV mass/volume
ratio and SD of both longitudinal tmSR (r = 0.81, p <0.01) and
tmS (r=0.52, p <0.05). Mass/volume ratio correlated to mass
(r=0.69, p<0.01) but not to EDV. Systolic blood pressure was
negatively related to stroke volume (r = —0.55, p < 0.05) but no
other RV volumetric parameters. QRS duration (77 = 13ms) had
no significant correlations.

Conclusion: The sequence of systemic RV contraction is from
apex to base, and at the basal level, from posterior to anterior.
Longitudinal SD of tmSR and tmS may be a useful measure of
dyssynchrony. Increased mass/volume ratio may reflect compen-
satory hypertrophy secondary to mechanical dyssynchrony in
HLH.

6089

The clinical utility of real-time three-dimensional
echocardiography in patients with congenital heart
disease: structural and volume study

Sumito Kimura, Kitasato univ. department of pediatrics, Japan
Yayoi Nakahata, Kitasato univ. department of pediatrics, Japan
Hisashi Andou, Kitasato univ. department of pediatrics, Japan
Natsuko Oowada, Kitasato univ. department of pediatrics, Japan
Masahiro Ishii, Kitasato univ. department of pediatrics, Japan

Aim: Evaluation of anatomical structure is important for
management of the patients with congenital heart disease
(CHD). It was usually required for an accurate measurement
by 2-dimentional echocardiography (2DE). Recently, transthor-
acic 3-dimentional echocardiography (3DE) is useful for under-
standing anatomical structure before surgical operation. We
assessed anatomical structure in patients with congenital heart
disease using real time 3DE. We provide the clinical utility of Left
ventricular (LV) volume measurement using 3D data set.
Method: We performed transthoracic 3DE on 10 patients
(2months to 5years old) with CHD include in complex CHD.
Transthoracic 3DE was performed using a Philips iE33 system
with an X7-2 probe. The 3DE images were acquired full-volume
3DE data sets and reconstructed using an offline computer system
(QLAB Ver.5.0, Philips Medical Systems Inc. Andover, MA,
USA).

Result: There were 10 patients with CHD include ventricular
septal defect(VSD), patent ductus arteriosus(PDA), Ebstein’s
anomaly, complete transposition of the great arteries (TGA),
double outlet right ventricle (DORV), tetralogy of Fallot (TOF),
coarctation of aorta complex, congenital mitral valve regurgita-
tion, pulmonary atresia with VSD and supra mitral ring. 3DE
described accurate images of various CHD. Valve disease and
shunt were diagnosed by 3DE, which could not be diagnosed by
2DE. The LV volume was determined by 3DE tend to be
correlation those measured by cine angiography (r = 0.88).
PDA, CoA and shunt were provided an accurate description as
well as 3D computed tomography.

Conclusion: 3DE is useful of understanding the morphology and
physiology of the CHD. 3DE is a valuable noninvasive method in
clinical setting

6090

Myocardial Deformation in Isolated Left Ventricular
Noncompaction: a Speckle Tracking Echocardiographic
Analysis

Carline Koh, Department of Paediatric and Adolescent Medicine,
Princess Margaret Hospital, Hong Kong
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W] Hong, Shanghai Children’s Medical Center, Shanghai JiaoTong
University, China

SJ Wong, Department of Paediatric and Adolescent Medicine, Queen
Mary Hospital, The University of Hong Kong, Hong Kong

YF Cheung, Department of Paediatric and Adolescent Medicine, Queen
Mary Hospital, The University of Hong Kong, Hong Kong

Objective: We sought to test the hypothesis that myocardial
deformation is abnormal in children with isolated left ventricular
(LV) noncompaction.

Methods: Longitudinal and circumferential myocardial deforma-
tion was determined using speckle tracking echocardiography in
9 patients aged 5.6 & 5.5 years and compared with those of 9 age-
matched controls. Their LV ejection fraction and systolic
dyssynchrony index (SDI) were assessed by 3-dimensional
echocardiography. Relationships between myocardial deforma-
tion and LV dyssynchrony with LV ejection fraction were further
determined in patients.

Results: Noncompaction involved both LV apex and mid lateral
wall in 8 patients, and LV apex alone in 1. Compared with
controls, patients had lower LV global longitudinal systolic strain
(p =0.007), systolic strain rate (SR) (p=0.041), and early
diastolic SR (p<<0.001), and global circumferential strain
(p =0.033), systolic SR (p=0.17), and early diastolic SR
(p = 0.043), but similar RV longitudinal myocardial deformation
parameters (all p>0.05). Regionally, the longitudinal systolic
strain of the basal (p=0.009), mid (p=0.005), and apical
(p = 0.086) segments of LV lateral wall, and basal (p = 0.015),
mid (p=0.016) and apical (p=10.13) septum was lower in
patients than controls. Three (33%) patients exhibited LV
mechanical dyssynchrony (SDI > 4.9%). In patients, LV ejection
fraction correlated significantly with SDI (r = —0.98, p < 0.001),
global LV longitudinal systolic strain (r = 0.70, p = 0.035) and
SR (r=0.78, p=0.013), and global LV circumferential strain
(r=0.92, p<0.001) and SR (r =0.83, p = 0.006).

Conclusions: Abnormal myocardial deformation of the left
ventricles extends beyond the noncompacted regions and
contributes probably to global LV systolic dysfunction and
mechanical dyssynchrony.

6091

Relationship between central pulmonary arteries sizes and
differential perfusion of the lungs in conotruncal heart
defects: magnetic resonance imaging study

Oleksandr Kondrachuk, Ukrainian Children’s Cardiac Center, Ukraine
Tetyana Yalynska, Ukrainian Children’s Cardiac Center, Ukraine
Illya Yemets, Ukrainian Children’s Cardiac Center, Ukraine

Nadiya V' Rokitska, Ukrainian Children’s Cardiac Center, Ukraine

Objective: The purpose of this study was to determine the
relationship between central (proximal branch) pulmonary
arteries sizes and differential perfusion of the lungs in conotruncal
heart defects using magnetic resonance imaging (MRI).
Methods: In total, 26 patients with conotruncal heart defects
underwent cardiovascular MRI. The right/left lung perfusion
ratio between 65:35 and 40:60 was considered as normal.
Results: The mean right/left lung perfusion ratio was 63:37,
while the mean right/left pulmonary artery cross-sectional area
ratio was 54:46 (P <0.05). Regurgitation fraction (RF) was
significantly greater in the left pulmonary artery (LPA)
(122 %= 16.8%) than in the right pulmonary artery (RPA)
(3.2%5.5%; P=0.014). There was no significant correlation
between right/left pulmonary artery cross-sectional area ratio
and the right/left lung perfusion ratio (R*=0.089, P = 0.139).
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The large difference (>10%) between right/left pulmonary
artery cross-sectional area ratio and the right/left lung perfusion
ratio was found in 16 (61.5%) cases. Abnormal right/left lung
perfusion ratio was observed in 10 (38.5%) of 26 patients. Central
pulmonary arteries sizes predicted the asymmetry of lung
perfusion only in 2 of 10 cases.

Conclusions: Morphological evaluation of the proximal branch
pulmonary arteries cannot be used to predict differential
perfusion of the lungs in patients with conotruncal heart defects.
Asymmetric pulmonary perfusion is not related to the size of the
proximal branch pulmonary arteries in most cases. The higher
RF observed in the LPA compared with the RPA suggest that the
pulmonary vascular resistance greatly dominates differential
perfusion of the lungs over the anatomy of the central pulmonary
arteries.

6092

Our experience in evaluation extracardiac congenital
vascular anomalies by computed tomography and
magnetic-resonance angiography

Tetyana A Yalynska, Children’s cardiac centre, Ukraine

Raad Tammo, Children’s cardiac centre, Ukraine

Yevgeniya B Yershova, Children’s cardiac centre, Ukraine

Nadiya V Rokitska, Ukrainian Children’s Cardiac Center,
Ukraine

Olexandr S Kondrachuk, Children’s cardiac centre, Ukraine

Objective: The objective of this study was to show the usefulness
of CT and MRA for more accurate definition of various
congenital thoracic vascular anomalies in paediatric patients.
Methods: 259 patients (from 1 day to 13 years) with suspected
thoracic vascular anomalies underwent CT (203) and MRA (56).
Results: CT and MRA accurately demonstrated total anomalous
pulmonary venous connections in 24 (9,3%) patients, partial
anomalous pulmonary venous in 23 (8,9%) patients, double
aortic arch were in 13 (5,5%) patients. Interrupted aortic arch
type A was in 4 patients (1,6%), type B in 1 (0,4%) patient. 28
(11,0%) patients had abnormalities in arch position: a right aortic
arch with mirror image branching was present in 19 patients, a
right aortic arch with an aberrant left subclavian artery in 9. A left
aortic arch with aberrant right subclavian artery in 11 (4,2%).
Coarctation of aorta in 81 (31,3%) patients. Truncus arteriosus
was in 13 (5,0%) patients, aortopulmonary window was in 4
(1,5%) patients. 56 (21,7%) patients had pulmonary atresia with
major aortopulmonary collaterals arteries, pulmonary artery sling
-1 patient (0,4%). In 68% cases were combined congenital heart
disease. Accurate diagnosis was obtained in 99,2%.

Conclusion: CT and MRA provided an excellent evaluation of the
vessel anatomy. We prefer to use MRA for the evaluation of
aortic coarctation, TA, CT is suitable for the evaluation of
anomalous pulmonary venous connections, pulmonary atresia
with  MAPCAs and other vascular anomalies. CT better
demonstrated the spatial relationship of the vascular anomalies
and nonvascular structures.
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Peri operative transoesophageal echo guidance in the
arterial switch-high impact and safe

Vikram Kudumula, Queen’s Medical Centre, Nottingham, United
Kingdom

Sujeev Mathur, Glenfield Hospital, Leicester, United Kingdom
Justiaan Swanevelder, Glenfield Hospital, Leicester, United Kingdom
Frances A Bu’Lock, Glenfield Hospital, Leicester, United Kingdom

https://doi.org/10.1017/51047951109991946 Published online by Cambridge University Press

5th World Congress of PCCS 89

Abdul K Duke, Glenfield Hospital, Leicester, United Kingdom
Giles J Peek, Glenfield Hospital, Leicester, United Kingdom
Richard K Firmin, Glenfield Hospital, Leicester, United Kingdom
Ranjit Leanage, Glenfield Hospital, Leicester, United Kingdom

Aim: To assess the role of peri-operative transoesophageal
echocardiography (TOE) during the arterial switch operation.
Methods: Case note review of 22 babies undergoing arterial
switch operation between April 2005 & September 2008 (41
months). Correlation of pre and post-operative trans-thoracic
echo (TTE) with TOE findings, impact of intra-operative TOE
and complications with use of TOE were noted. Standard
paediatric multi-plane TOE probes were used.

Results: 20/22 patients had a peri-operative TOE. Median
weight was 3.69 Kg (range 3.2—4.3 Kg). Mean age at surgery was
22 days. The preoperative TOE in two patients demonstrated a
previously undetected origin of the circumflex from the right
coronary artery. Cardiopulmonary bypass was reinstituted based
on the initial post-operative study in 2 cases, where RV
dyskinesia & significant branch pulmonary stenosis were noted.
One of these had a satisfactory RVOT reconstruction which was
confirmed on TOE. The second patient continued to have
elevated RV pressures after reconstruction of the RVOT although
the postoperative TOE did not demonstrate an abnormality.
Subsequent scans (TTE and TOE) demonstrated branch PA stenosis
which was relieved by further surgery. One patient had mild branch
pulmonary artery stenosis noted on TOE and confirmed on
subsequent TTE’. The post-op TOE findings correlated well with
subsequent TTE’ in all cases. No problems were encountered in
introducing the probe and there were no complications.
Conclusion: Peri-operative TOE can be a valuable and safe tool
for the surgeon during the arterial switch. Branch PA stenosis can
be detected but not excluded on TOE.

6096

The Role of Transesophageal Echocardiography in
Evaluating the Perioperative Tetralogy of Fallot in
Pediatric Patients

Xiao-jing Ma, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China

Guo-ying Huang, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China

Bing Jia, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China

Zhang-gen Chen, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China

Objective: To elucidate the role of transesophageal echocardio-
graphy (TEE) in evaluating tetralogy of Fallot (TOF) during
perioperative period in pediatric patients.

Methods: One hundred and four consecutive cases of TOF aged
(2.7 £3.4) years old were included. Intraoperative TEE and
transthoracic echocardiography (TTE) before and after operation
within 1 week were performed.

Results: (1) All cases were diagnosed as TOF by both TEE and
TTE. According to surgical exploration, doubly-committed
VSD was verified in 11 cases and subaortic VSD in 93 cases. The
diagnostic accordance rate was 99.0% by TEE and 98.1% by
TTE. Stenosis was mainly at infundibulum, pulmonary arteries
and both sites in 40, 11 and 53 cases, respectively. There’s no
significant difference between TEE and TTE in defining the sites
of stenosis (98.1% vs. 96.2%). (2) Residual shunt was found in 32
cases (30.8%) by TEE. Instant intervention was performed in
only 1 patient with shunt of 4 mm.Residual obstruction was
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found in 18 cases (17.3%) by TEE. Instant intervention was
performed in 3 patients with pressure gradient over 36 mmHg.
However, the obstruction of distant pulmonary arteries was not
seen by TEE in 4 patients (3.8%), but detected by TTE at
followup. Pulmonary regurgitation was found in 70 cases (67.3%)
by TEE. Conclusions: TEE was reliable to diagnose TOF before
operation and detect residual problems after surgical repair,
except for the residual obstruction of distant pulmonary arteries.
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Methodological Study on Volumetric Views of
Three-dimensional Echocardiography and Its
Applications in Diagnosing Tetralogy of Fallot

Xiao-jing Ma, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China

Guo-ying Huang, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China

Xiao-qin Liu, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China

Xue-cun Liang, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China

Bing Jia, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China

Objective: To establish the methodology for volumetric views of
three-dimensional echocardiography (3DE) and to test the
feasibility of the examination protocol in tetralogy of Fallot
(TOF), one of complex congenital heart disease.

Methods: The images were post-processed with online QLAB
workstation after the 3DE datasets acquired. Cropping functional
keys were used to display the volumetric views for the region of
interest (ROI) from any angle. Based on Van Praagh sequential
segmental approach, TOF was diagnosed in 36 cases aged
(2.6 = 3.9) years old. Two-dimensional echocardiography (2DE),
3DE and surgical repair were performed within one week.
Results: (1) The examination protocol for 3DE was established.
The volumetric views of 3DE were displayed by consecutive
orthogonal cropping, including coronal, saggital and horizontal
directions. The views of ROI at non-orthogonal planes were also
displayed by appropriate cropping. In addition, the typical
volumetric views of cardiovascular structures were nominated.
(2) TOF was diagnosed with volumetric views by consecutive
orthogonal cropping and typical volumetric views of main
malformations from 3DE datasets. Compared with surgical
exploration, the accordance rate of 3DE in diagnosing TOF
was 97.2%. The rate was 97.2% and 94.4% in determining the
positions of VSD and RVOTO, respectively, both were higher
than 2DE. However, compared with 2DE, 3DE had limitations
in detecting co-existed extracardiac anomalies and minute
structures (90.6% vs. 71.9%).

Conclusions: Volumetric views of 3DE is a promising imaging
modelity in diagnosing TOF with normalized examination
protocol, although improvements should be made to better
display extracardiac anomalies and minute structures.
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Assessment of Pulmonary Blood Supply in Children with
Tetralogy of Fallot by Atrial Volume Measured with
Three-dimensional Echocardiography

Xiao-jing Ma, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China

Guo-ying Huang, Pediatric Heart Center, Children’s Hospital of Fudan
University, Shanghai, China
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University, Shanghai, China

Objective: To evaluate the feasibility of using atrial volume with
three-dimensional echocardiography (3DE) in assessing pulmon-
ary blood in children with tetralogy of Fallot (TOF).
Methods:Twenty cases of TOF aged (3.2*4.7) years old were
recruited, but plentiful shunts through atrial septum, severe valvular
regurgitation and problems at atrial inlet or outlet were all excluded.
Atrial volume was measured by 3DE and pulmonary blood was
evaluated by angiography. Follow-up of atrial volume by 3DE was
conducted within 1 week after surgical repair.

Results: (1) According to McGoon index derived from angiography,
the cases were divided into 2 groups. Compared with the the group
with McGoon index>1.5 (n=11), the volume of left atrium
(LAV) was smaller in the group with McGoon index <1.5 (n =9),
[(20.2 = 2.1) ml/m2 vs. (16.7 = 1.2) ml/m2, t = 4.414, p = 0.000].
While, the volume of right atrium (RAV) was larger, [(23.5 = 2.2)
ml/m2 vs. (27.7 % 1.3) ml/m2, t=5.120, p=0.000]. (2) After
surgical repair, LAV was increased from (17.2*3.2) ml/m2 to
(22.4 £6.2) ml/m2, (t=3.941, p=0.001). However, no signifi-
cant changes occurred with RAV, [(26.9*3.4) ml/m2 vs.
(27.9 £7.3) ml/m2, t=0.532, p = 0.602]. The atrial volumetric
ratio, defined as LAV/RAV, was increased from (0.8 £0.2) to
(1.0 +0.3), (t= 2.935, p = 0.009).

Conclusions: Atrial volume measured with 3DE is an index, which
is able to reflect the pulmonary development in children with TOE
Smaller LAV and Larger RAV were observed in the group with
less pulmonary blood supply. With the relief of obstruction after
surgical repair, the increased LAV indicates the improved
pulmonary blood supply.

6099

Value of the magnetic resonance imaging for the early
brain injury define in term neonates with transposition of
great arteries on the preoperative study

Yevgeniya B Yershova, Children’s cardiac centre, Ukraine

Tetyana A Yalynska, Children’s cardiac centre, Ukraine

Andrey V' Maksimenko, Children’s cardiac centre, Ukraine

Illya N Yemets, Children’s cardiac centre, Ukraine

Objective: Early detection of the brain injury in neonates with
TGA in the pre-surgery is crucial for both anesthetic and surgical
strategies. The objective was to define the ballon atrioseptostomy
invasiveness degree, identify emerged lesions.

Methods: The total of 36 term newborns, mean age 6,4 days
(range 1-17) with d-TGA underwent brain MRI before arterial
switch. Group 1: 22 newborns had brain MRI after BAS within
4,5 days average, 6 of them underwent additional MRI on the
planned surgery day. Group 2: 14 neonates had MRI before BAS
and 8 of them underwent MRI also after BAS. None of the
neonates had evident clinical neurological deficit after BAS.
Apparent diffusion coefficient(ADC) was calculated before BAS
in 7 visually non-affected brain regions most sensitive to
hypoxic-ischemic injury and additionally in ischemic damaged
brain regions after BAS.

Results: In group 1-17 newborns (77%, p < 0,001) and 3 newborns
(37,5%, p = 0,062) in group 2 had brain injury after BAS. No brain
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injury in group 2 before BAS. White matter injury and focal strokes
are the two types of lesions that often occur (53% and 18%
accordingly, coexisting injury 29%). ADC of the BAS caused
ischemic stroke, regardless location, remained low within 0,4-
0,5 X 10-3mm2/s (p <0,05) during the first 4-5 days.

Conclusions: Acquire brain injury is caused by the BAS. The acute
ischemia of the brain can be reversible so requires the surgery
postponing and pharmacological neuroprotection. All newborns with
TGA have to undergo brain MRI after BAS prior to arterial switch.

6100

Peri-operative transoesophageal echo guidance in cardiac
surgery on babies- safe and effective

Sujeev K Mathur, Glenfield Hospital, United Kingdom
Vikram Kudumula, Glenfield Hospital, United Kingdom
Frances A Bu’lock, Glenfield Hospital, United Kingdom
Magdi A Tofeig, Glenfield Hospital, United Kingdom
Justiaan Swanevelder, Glenfield Hospital, United Kingdom
Richard K Firmin, Glenfield Hospital, United Kingdom
Giles J Peek, Glenfield Hospital, United Kingdom

Ranit U Leanage, Glenfield Hospital, United Kingdom

Objective: To assess impact of peri- operative transoesophageal
echocardiography (TOE) on surgery for congenital heart disease
in patients weighing less than 10 kilograms.

Methods: Retrospective analysis of patient records over an 18
month period.

Results: 77 patients weighing less than 10Kg, (Median 5.95,
range 3.2-9.97 Kg) aged between 3 & 826 days (Mean age 251
days) had peri-operative TOE wusing standard multiplane
paediatric TOE probes. The procedures included patch closure
of VSD (20), repair of tetralogy of Fallot (TOF) (13), repair of
complete atrio-ventricular septal defect (cAVSD) (10), arterial
switch operation (ASO) (9) and Pulmonary Artery banding (4).
Cardiopulmonary bypass was reinstituted in 5 (6.4%) cases based
on the initial postoperative TOE findings. These included
2 ASO’s and one patient each with sub-aortic stenosis, repair
of cAVSD with tetralogy of Fallot and repair of cAVSD.
Other postoperative TOE findings included a small residual
VSD in 2 cases, mild branch pulmonary artery stenosis in
one patient after ASO and mild left AV valve regurgitation in
one patient after cAVSD repair. All of these were corrobo-
rated on subsequent trans-thoracic echocardiography (TTE).
2 patients had mild residual lesions on TTE, not detected
on the postoperative TOE. There were no complications
resulting from peri-operative TOE during any of the surgical
procedures.

Conclusion: Even in small infants, peri-operative TOE can safely
be performed with modern equipment and is safe and effective in
providing intra-operative surgical guidance.

6101

Exercise echocardiography in adolescents with aortic
coarctation

Thomas Moller, Vestfold Hospital Tiust, Nonway

Elisabeth Getz, Rikshospitalet University Hospital, Norway
Mona Knutsen, Rikshospitalet University Hospital, Norway
Erik Thaulow, Norway

Background: Detection of recoarctation is a main focus in follow-
up programs for aortic coarctation and reinterventions are
frequent. Both arm-leg-gradient in systolic blood pressure and
exercise hypertension are known to be influenced by general
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changes in arterial reactivity and aortic stiffness and these are
inappropriate tests to indicate recoarctation. Catheterization,
MRI and CT-scan are technical demanding and expensive. We
investigated if exercise echocardiography can give additional
indications of recoarctation.

Methods: Thirty-two patients (male/female 19/13) age 15 to 17
years formerly treated for coarctation without clinical symptoms
of recoarctation were examined by echocardiography at rest
and during supine incremental cycling until exhaustion (WHO-
protocol).

Results: Mean of systolic peak velocity in the descending aorta
(VDAO) at rest was 2.2 m/s (SD 0.52). Mean of maximal VDAo
during exercise was 3.5 m/s (SD 0.78). Mean of maximal systolic
blood pressure during exercise was 211mmHg (SD 34.3).
Maximal VDAo was positively correlated to maximal systolic
blood pressure (r = 0.533, p = 0.002). Nineteen individuals had a
positive arm-leg-gradient (>0mmHg). All individuals with
maximal VDAo =4.0 m/s (n=28) had a positive arm-leg-
gradient and six (75%) had prominent diastolic flow during peak
exercise. Of 24 individuals with maximal VDAo <4.0m/s 11
(46%) had a positive arm-leg-gradient and six (25%) had
prominent diastolic flow.

Conclusion: Exercise echocardiography gives additional data in
adolescent patients treated for aortic coarctation. Exercise
echocardiography may facilitate discrimination between general
vascular changes and recoarctation when a positive arm-leg-
gradient of systolic blood pressure at rest is found.
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6102
ALCAPA single centre experience
Nitha Naqvi, Royal Brompton Hospital, United Kingdom

Objectives: Retrospective review of single centre experience of
ALCAPA cases.

Method: Retrospective case note review and echocardiographic
images review.

Results:

6103

Improved synchronicity of left ventricular contraction
after transcatheter ASD closure

Masaki Nii, Shizuoka Children’s Hospital, Japan

Kennichi Kurosaki, National Cardiovascular Center, Japan, Japan
Masataka Kitano, National Cardiovascular Center, Japan, Japan
Satoshi Yazaki, National Cardiovascular Center, Japan, Japan
Shigeyuki Echigo, National Cardiovascular Center, Japan, Japan

Background: ASD associated with significant right ventricular
(RV) volume overload causes left ventricular (LV) dysfunction,
manifested by decreased peak LV systolic pressure, peak dp/dt,
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prolonged Tau and decreased filling rate. Marked LV deformity
in ASD patients causes heterogeneous wall stress, which may lead
to heterogenecity of wall strain and dyssynchronicity. Further-
more, heterogenecity of LV wall stress may impair LV torsion.
Objectives of this study are: 1) to evaluate the wall strain of all
LV-segments before and after trans-catheter ASD closure
(ASDCL), 2) to evaluate synchronicity of LV wall, 3) to evaluate
the change of LV torsion.

Methods: Twenty ASD patients (Age 17.2 years (6.9-57.2)
(median (range)) were included. All patients had successful
ASDCL. Echo data were obtained before, 48 Hr after and
3 months after ASDCL. Radial and circumferential strains of
18 segments of LV were measured in short-axis at base, mid and
apex. Peak strain and torsion were measured. Synchronicity was
assessed as a standard deviation of time from QRS to peak strain
of all segments.

Results: 1) Apical circumferential strains were significantly
improved (P < 0.05). However, ejection fraction did not change.
2) Synchronicity was significantly improved after ASDCL: pre:
51.4 ms (34.2-78.5); 48 Hr 39.9 ms (30.9-60.3) (P <0.05); 3M
40.4ms (22.3-57.8) (P <0.01). 3) Torsion did not change: pre
11.0 degree (2.3-15.6); 48 Hr 12.0 (5.3-16.9); 10.9 (2.2-17.6).
Conclusion: Although the ejection fraction did not change, apical
circumferential strains and synchronicity of LV were improved,
suggesting improved efficiency of LV contraction by removal of
RV volume overload.
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A novel three-dimensional endocardial surface image in
congenital heart defects

Hisayuki Oda, Pediatric cardiology division, Fukuoka Children’s
Hospital, Japan

Hiroya Ushinohama, Pediatric cardiology division, Fukuoka Children’s
Hospital, Japan

Shirou Ishikawa, Pediatric cardiology division, Fukuoka Children’s
Hospital, Japan

Yuichi Ishikawa, Pediatric cardiology division, Fukuoka Children’s
Hospital, Japan

Makoto Nakamura, Pediatric cardiology division, Fukuoka Children’s
Hospital, Japan

Kouichi Sagawa, Pediatric cardiology division, Fukuoka Children’s
Hospital, Japan

Toshihide Nakano, Cardiac surgery division, Fukuoka Children’s
Hospital, Japan

Hideaki Kado, Cardiac surgery division, Fukuoka Children’s Hospital

Background: Three-dimensional (3D) images with CT/MRI only
show us the extra-cardiac structure. We addressed to slice novel
3D endocardial surface images in congenital heart defects and to
compare them with surgical findings.

Methods and Results: First, patients with heart defects were imaged
with a 16-slice multidetector CT scanner. Helical CT scanning
was performed from the head to the diaphragm after intravenous
injection of contrast media. Using the image data (DICOM 3)
burned onto a CD directly at the scanner, postprocessing of the
axial CT images was performed with an electro-anatomic
mapping system (CartoTMXP, Biosense Webster Inc). Image
segmentation, the extraction of the 3D anatomy of individual
structures from the cardiac CT images, was performed with an
image segmentation and integration module (CartoMergeTM,
Biosense Webster Inc). The chambers and vessels of interest were
identified with semi-automatic process. Cutting and punching
tools were available for fine tuning. With the clipping plane
function, we could slice images in any plane to visualize the
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endocardial surface. In 1 year-old girl with DORV after PA
banding, the 3D endocardial surface images from the RV clearly
showed a position and shape of non-committed VSD. And in
9 month-old boy with DORV and PS, the 3D endocardial
surface images from the LV suggested small apical muscular VSD.
The findings of two patients were entirely consistent with the
surgical findings.

Conclusion: The three-dimensional endocardial surface images
using the CartoTMXP system and CartoMergeTM Image
Integration Module have a potential of diagnostic tool for
congenital heart defects.

6105

Assessment of left ventricular cardiac dysfunction by
tissue Doppler imaging in the time-course of Kawasaki
disease

Kenichi Okumura, department of pediatrics, Osaka Medical College,
Takatsuki City, Osaka, Japan

Kanta Kishi, Japan

Yasuhiko Mori, Department of pediatrics, Osaka Medical College,
Takatsuki City, Osaka, Japan

Naohisa Kawamura, Department of pediatrics, Osaka Rosai Hospital,
Sakai City, Osaka, Japan

Hiroshi Tamai, Department of pediatrics, Osaka Medical College,
Takatsuki City, Osaka, Japan

Background: In Kawasaki disease (KD), myocardial inflammation
has been shown to cause aberrations in cardiac function. Several
recent studies have discussed the usefulness of tissue Doppler
imaging (TDI) to evaluate left ventricular function. In this study,
we used TDI to evaluate disturbance of myocardial function in
the time-course of KD.

Subjects: The KD patients group consisted of 59 children, aged
0.3-8.0 years. Age-matched control group consisted of 30
children.

Methods: Echocardiographic examination was performed in the
acute phase (before treatment for KD), the subacute phase (after
treatment for KD), the convalescent phase and the late phase
(3—14 months after KD onset). From the apical 4-chamber view,
sample volume was placed at the lateral corner of the mitral
annulus. The following measurements were obtained from the
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TDI recordings: peak systolic velocity (Sm), early (Em) and late
diastolic velocities, isovolumic contraction time, ejection time,
isovolumic relaxation time. Mitral inflow velocity (E)/Em and
Tei index (TT) were also calculated.

Results: (1) E/Em in the acute phase was significantly more
increased than those in control and the other phase. (2) Sm in the
subacute and convalescent phase were significantly more
decreased than those in control and the late phase. (3) TI in
the acute, subacute and convalescent phase were significantly
more increased than those in control and the late phase.
Conclusion: Latent abnormal tissue Doppler profiles, possibly
reflecting systolic and diastolic dysfunction have been noted in
KD patients. These findings suggest that TDI may be useful
method for the detection of impaired myocardium in KD
patients.
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Assessment of right ventricular function with tissue
Doppler imaging in children after tetralogy of Fallot total
correction

Radoslaw Pietrzak, Department of Children’s Cardiology and General
Pediatrics in Medical University of Warsaw, Poland

Bozena Werner, Department of Children’s Cardiology and General
Pediatrics in Medical University of Warsaw, Poland

Piotr Perdeus, Department of Children’s Cardiology and General
Pediatrics in Medical University of Warsaw, Poland

The aim of the study was to asses right ventricular function by
tissue Doppler imaging (TDI) in asymptomatic patients with
repaired tetralogy of Fallot.

Methods: The study group consisted of 20 children 7-18 years
after surgical treatment, in whom echocardiographic parameters
and TDI values were analyzed. Patients were divided into two
groups according to the level of pulmonary regurgitation (PR).
The group 1. consisted of 9 children with mild/moderate PR,
the group 2 consisted of 11 patients with severe PR.

Results: Patients in the group 1. had significantly higher systolic
velocity, early diastolic velocity and late diastolic velocity
comparing to the patients from the group 2. (14,1 +/—1,3 vs
8,9+/—1,46; 13,84+/—0,9 vs 8,7+/—1,1; 153+/—12 vs
10,3 +/— 1,3 cm/s; respectively, p <0,05). Isovolumic relaxa-
tion time and isovolumic contraction time in the group 2 were
significantly longer than those in children in the group 1
(85,6 +/—15 vs 57,6 +/—12; 110 +/— 34 vs 78 +/— 19 ms,
respectively; p <0,05). Duration of ejection time did not differ
between both groups. Tei index was significantly greater in
children of the group 2. than in patients of the group 1. (0.73 +/
—0.09 vs 0.54 +/— 1.0, respectively, p <0.05).

Conclusion: Tissue Doppler imaging can be useful diagnostic tool
of right ventricular function in children after tetralogy of Fallot
correction. Systolic velocity, early diastolic velocity, late diastolic
velocity are significantly higher and Tei index is lower in children
with mild/moderate pulmonary regurgitation than in patients
with severe pulmonary regurgitation, which can indicate right
ventricular function disturbances.
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Echocardiography in Ligation of Coronary Fistulae in
Pulmonary Atresia with Intact Ventricular Septum
Lee A Pyles, University of Minnesota Department of Pediatrics,
United States

Shanthi Sivanandam, University of Minnesota Department of
Pediatrics, United States
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Objectives: Coronary artery to right ventricular (RV) fistulous
connections are often thought to preclude decompression of the
small hypertensive RV in pulmonary atresia with intact
ventricular septum (PAIVS). With RV decompression, fistulae
may cause myocardial steal, hypoxic myocardial perfusion, and
wall motion abnormalities (WMA). We report the first series of
echo assessment of coronary fistula ligation, a critical step to
hypoplastic RV decompression to allow post-natal RV growth
and 2 ventricle repair .

Methods: Coronary fistulae were identified with transthoracic
echo plus angiocardiographic confirmation. Intraoperatively,
fistulae were localized and ligation assessed with TE and high
frequency epicardial surface echo. Follow-up TE and transthor-
acic echo assessed completeness of fistulae ligation and WMAs.

Results: Five consecutive patients with severe PAIVS and multiple
fistulae were studied. 27 fistulous connections were identified
pre-op (mean 5.4/patient). Significance was judged by 1)
enlargement of the right or left coronary, 2) size of fistulae, 3)
retrograde coronary flow. In 3 of 5, right and left coronaries were
enlarged. No interruptions were seen but stenoses were observed
on angio. Coronary to aortic root connection was best seen with
echo flow. Ligation of 25/27 fistulae produced no WMAs. All
had RV decompression. Two small fistulae not ligated were well
tolerated. All 5 patients were discharged.

Conclusions: Pre and intra operative echo provided essential
surgical guidance and prompt evaluation of fistula ligation.
Significance of the fistulae was determined by echo and angio
agreement on coronary size, dilatation, retrograde/bidirectional
flow. Coronary fistula analysis is important to RV rehabilitation in
PAIVS treatment.
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Ventricular Septal Defects in Children in Fiji - an
Echocardiographic Study

Malcolm E Richardson, Women’s and Children’s Hospital,
Adelaide, Australia

Kerrie A Richardson, Women’s and Children’s Hospital,
Adelaide, Australia

Joseph Kado, Colonial War Memorial Hospital, Suva, Fiji

Objective: To describe the spectrum of ventricular septal defects
seen in children in Fiji.

Methods: We reviewed the clinical records and echocardiograms
of children attending a screening clinic that was part of an annual
visiting cardiac surgical team.

Results: A total of 519 children were examined between 2002 and
2008. Ages ranged from 1 day to18 years. Of the 136 with
ventricular septal defects, 108 had perimembranous defects
including 4 with an additional muscular defect, 24 had doubly
committed juxta-arterial defects including 2 with an additional
muscular defect and 4 had muscular defects, including 1 with
multiple defects. Outlet extension was seen in 41% of
perimembranous defects. Aortic valve prolapse was seen in 32%
of perimembranous defects and in 67% of juxta-arterial defects.
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Aortic regurgitation occurred in 24% of all ventricular septal
defects; 22% of these were graded as moderate or severe. We
frequently observed a distorted right coronary cusp bulging into
and partially closing a large defect. In the most extreme cases, the
aorta appeared to be displaced anteriorly through the defect.
Conclusion: Doubly committed juxta-arterial and perimembra-
nous ventricular septal defects with outlet extension are common
in this group. Aortic valve prolapse and regurgitation frequently
complicate these lesions. It is especially important to consider the
aortic valve in surgical decision making in this population.
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Tissue Doppler Imaging in Evaluating Transposition of
Great Arteries (TGA)

S Ramakrishnan, All India Institute of Medical Sciences, New Delhi,
India

Indra Kuladhipati, All India Institute of Medical Sciences, New Delhi,
India

Sandeep Seth, All India Institute of Medical Sciences, New Delhi, India
Rajnish Juneja, All India Institute of Medical Sciences, New Delhi,
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Shyam S Kothari, All India Institute of Medical Sciences, New Delhi,
India

Anita Saxena, All India Institute of Medical Sciences, New Delhi, India
Vinay K Bahl, India

Background: Tissue Doppler and Strain rate imaging are relatively
load independent. We studied the usefulness of Tissue Doppler
and Strain rate imaging in detecting temporal changes in regional
and global function of left and right ventricle in transposition of
great arteries (TGA).

Methods: Standard echocardiography including Doppler studies
was performed with 5 or 10 MHz probe (GE Vivid 7 dimension
Machine). The images were analyzed offline by a customized
software package (Echo Pac PC,GE Vivid Ultrasound). Intra and
inter-observer variability was assessed to be within standard
limits. The correlation with surgical outcome will be presented.
Results: A total of 35 patients (aged 3—123 days) were included in
this study. Twelve LV and 2 segments of RV in each patients were
analyzed for peak systolic velocity, systolic strain rate and strain.
There were no significant intergroup difterences in of any of
these parameters in patients with or without VSD, or in the
groups with regressed or prepared LV. Paradoxically, peak systolic
velocity and peak strain rates were statistically significantly higher
in patients older than 28 days.

Conclusion: Conventionally classified as regressed LV do not show
reduced tissue velocities and strain rates. Peak systolic velocity
and peak strain are higher in patients more than 28 days. These
findings suggest that possibly intrinsic contractility of the LV
myocardium is preserved in a majority of patients with TGA.
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Role of F-18 Fluorodeoxyglucose Positron Emission
Tomography in Children with Active Rheumatic Carditis
and Chronic Rheumatic Heart Disease
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Objective: We report use of F-18 Fluorodeoxyglucose Positron
Emission Tomography (FDG-PET) scan in children with rtheumatic
heart disease (RHD), to see if it helps in diagnosis of carditis, since
FDG, a glucose analogue is taken up by the inflammatory cells.
Methods: 36 children (age 6-17 years, mean 10.2 years) with
significant rtheumatic mitral regurgitation (MR) underwent FDG-
PET scanning of the heart after fasting for 6 hours. They were
divided into two groups based on Jones criteria — active carditis
(AC) and non active. 12 age and sex matched children with normal
hearts, undergoing FDG-PET scan for other reasons, served as
controls. The primary end point was to compare the pattern of
FDG-PET scanning in AC, chronic RHD and in controls.
Results: AC was present in 19/36 cases, 17 were not active. Diftuse
FDG uptake was seen in 14/19 cases with AC, all 17 non active
cases and 12/12 controls. 5 cases with AC did not show any uptake.
Therefore, no uptake pattern on FDG PET scan had a sensitivity of
26% and positive predictive value of 100% for diagnosing AC.
Conclusion: FDG PET scan in children shows diffuse myocardial
uptake in cases with RHD, similar to that seen in controls. In 1/
4th of AC cases, no myocardial uptake is seen. This finding may
be related to the inability of myocytes to shift from fatty acids to
glucose substrate for their metabolism. F -18 FDG PET may help
to diagnose AC in equivocal situations, since its positive
predictive value is high.

6111

Novel applications of non-ECG-gated multi-slice CT
angiography in the diagnosis of complicated congenital
heart disease

Isao Shiraishi, National Cardiovascular Center (Osaka), Kyoto
Prefectural University of Medicine, Japan

Objectives: To minimize radiation exposure during a multi-slice
computed tomography (MSCT) examination in children with
congenital heart disease (CHD), we assessed diagnostic value and
the various applications of MSCT without electrocardiography
(ECG)-gated image acquisition, including making plastic replicas
by stereolithography.

Methods: Between 1997 and 2008, we performed 885 MSCT
examinations in children with CHD. 3D images were recon-
structed with differential color-coding of the arteries and veins.
The vessel diameter was measured with CT attenuation profiles.
Ventricular volumetry was initially validated by phantom
experiment and followed by comparison with that of cine-
angiography. Simulation for surgical operation was performed to
evaluate the possibility of intracardiac rerouting in patients with
double outlet right ventricle (DORV). Stereolithographic
biomodels of CHDs were manufactured with MSCT imaging.
Results: Differential color-coding was able to provide accurate
anatomical structure of CHD. The vessel diameter in MSCT well
correlated with that obtained by angiography (12 = 0.86). Based
on the phantom experiments, ventricular volume was studied in
patients with heart rate >120 beat/min. The ventricular volume
in MSCT well correlated with taht obtained by cine-angiography
(Y=0.77X, 12=10.98 for RV; Y = 0.90X, r2 =0.94, for LV).
Simulative operation provided appropriate indication for biven-
tricular repair in patients with DORV. Stereolithographic
biomodels made of the both solid epoxy and flexible urethane
were successfully manufactured by using multi-slice CT imaging,
which reproduced fine anatomical structure and allowed
simulation surgery.
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Conclusions: Non-ECG-gated MSCT angiography is applicable
for precise anatomical diagnosis, ventricular volumetric study,
and simulation surgery, and making stereolithography biomodels
in children with CHD.
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Estimation of abnormalities of the left ventricle diastolic
function in children with juvenile idiopathic arthritis
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Malgorzata Biernacka-Zielinska, Children’s Cardiology Department,
2nd Chair of Pediatrics Medical University of Lodz, Poland
Henryka Brozik, Children’s Cardiology Department, 2nd Chair of
Pediatrics Medical University of Lodz, Poland

Jerzy A Stanczyk, Children’s Cardiology Department, 2nd Chair of
Pediatrics Medical University of Lodz, Poland

One of the most prevalent systemic autoimmune connective
tissue diseases in children is juvenile idiopathic arthritis (JTA). In
children with JIA, the heart is involved in 30-80% of cases, with
clinical manifestation in 3-9%.

The aim of the study was to check if patients with JIA have the
left ventricle (LV) diastolic dysfunction.

The study involved 50 children with JIA. The control group
consisted of 20 healthy children. Each patient had echocardio-
graphy examination; the systolic and diastolic function of left
ventricle were analyzed.

Statistically significant differences were noted between E/A ratio,
(1.456 +/—0.353, and 1.864 +/— 0.385 in the studied and in
the control group, respectively). MPI was approximately
0.476 +/—0.13 and 0.411+/—0.075 in the groups. Mean
AEF value in the groups was 12.09 +/— 6.04 kdyn and 6.17 +/
—1.9kdyn. Mean VpMV was 0.7 +/— 0.14m/s, and 0.81 +/
— 0.13 m/s in the groups, respectively. All values also differed in a
statistically significant way. In the studied group, there was no LV
systolic function impairment observed.

Conclusions:

1. In evaluation of LV diastolic dysfunction in patients with JIA,
use of several parameters is recommended. Total myocardial
performance index (MPI), and velocity of early mitral inflow
wave propagation (VpMV) seem to be the most valuable, due
to their independence from other factors.

2. Atrial ejection force (AEF) is a useful parameter in evaluation
of left ventricle diastolic function.

3. The presence of LV diastolic dysfunction did not correlate
with disease duration.
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Agreement of left ventricular mass in steady state

free precession and delayed enhancement MR images:
Implications for quantification of fibrosis in congenital
and ischemic heart disease

Sigurdur S Stephensen, Department of Clinical Physiology and
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Objective: MR is being established as the reference method for
quantification of myocardial infarction using delayed contrast
enhanced imaging (DE). Left ventricular mass (LVM) is used
when expressing infarct as percentage of the left ventricle (LV).
However, quantification of LVM is interchangeably carried out
in steady state free precession cine (SSFP) and DE MRI. These
techniques may yield different LVM. The aim of the present
study was to compare LVM determined by SSFP and DE MRI.
Methods: SSFP and DE images were acquired in 60 patients (20
with infarction, 20 without infarction and 20 children). Ex vivo
MRI was used as a reference method for LVM in 19 pigs and
compared to in vivo SSFP and DE.

Results: LVM in humans measured with SSFP (126.2 = 52.1¢)
was significantly higher compared to DE (120.5 *50.6g) and
bias was 5.0% * 6.7%. LVM in pigs was significantly higher on
SSFP (100.9 = 15.9 ) than on DE (93.6 = 14.5 g) and bias was
7.5% * 6.9%. Bias for SSFP and DE images compared to ex vivo
LVM was 0.2% % 9.0% and -7.7% = 8.5% respectively.
Conclusions: LVM was higher when measured with SSFP compared
to DE. Thus, the percentage infarction of the LV will differ whether
SSFP or DE are used to determine LZVM. Opposed to DE there was
no significant difference between LVM on SSFP and ex vivo,
suggesting that SSFP is more accurate for quantification of LVM.
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A New Scoring System for the Prediction of Spontaneous
Closure of Perimembranous Ventricular Septal Defect in
Children
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Zhifang Zhang, Department of Pediatric Cardiology, Shanghai
Children’s Medical Center, China

Objective: Perimembranous ventricular septal defect (PMVSD)
has a relative high rate of spontaneous closure, but there are still a
lot of patients with PMVSD could not get closed spontaneously.
Our aim was to develop a new scoring system for the prediction
of spontaneous closure of PMVSD.

Methods: Eleven variables of 1873 well followed patients
diagnosed with PMVSD were analyzed with logistic regression
for their effects on the rate of spontaneous closure. The variables
confirmed to significantly contribute to spontaneous closure of
PMVSD were selected and their coefficients were calculated to
establish the scoring system for predicting spontaneous closure of
PMVSD. The chances of spontaneous closure of 406 cases
diagnosed with PMVSD were predicted prospectively using the
scoring system to evaluate its feasibility.

Results: Seven variables (first contact age, defect size, extending
orientation, shunt flow, aneurysm of the ventricular membranes
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septum, complications, left ventricular diastolic dimension) were
found to have significant effects on spontaneous closure of
PMVSD according to multivariate analysis and selected to
establish a new scoring system based on their coefficients.
Patients with higher scores seemed to have higher spontaneous
closure rate in the new scoring system. For the 406 cases, the
accuracy of the scoring system was 78.6%.

Conclusions: The probability of spontaneous closure of PMVSD
could be predicted by this scoring system. Patients with low
probability could be informed earlier and scheduled for
intervention appropriately. However, patients having high
probability could be followed intensively waiting for spontaneous
closure and the excessive operations could be avoided.
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Real Time Three-dimensional Echocardiography
Provides New Insight into the Mechanisms of Left
Atrioventricular Valve Regurgitation in Patients with
Atrioventricular Septal defect
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Ivan M Rebeyka, University of Alberta and Stollery Children ‘s
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Richard Thompson, Dept of Biomedical Engineering, University of
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Jeffrey F Smallhorn, Dept of Pediatrics, University of Alberta and
Stollery Children ‘s Hospital, Edmonton, AB, Canada

Background: Although left atrioventricular valve (LAVV) regur-
gitation in patients with atrioventricular septal defect (AVSD) has
an important negative impact on outcome, the mechanisms are
still unclear.

Methods: Real time 3-dimensional (3D) echocardiography was
performed in 59 patients with AVSD (aged 3.3-32.6 years) (28
partitioned and 31 common AVV orifice) and 40 normal controls
(aged 3.4-31.5 years). 30 points around the LAVV annulus, the
tip of the papillary muscles (PM) and the surfaces of the LAVV
leaflets were converted into 3D (x,y,z) coordinates. Deformities
of the LAVV were evaluated by 3D re-constructed images.
Results: There were 28 patients with mild (Group 1) and 31 with
moderate (Group 2) LAVV regurgitation. 15/31 (48.4%) patients
in Group 2 had a deformity of the inferior bridging leaflet
(IBL) and a commissural abnormality between IBL and mural
leaflet (ML) compared to 2/28 (7.1%) and 5/28 (17.9%) patients
in Group 1 (p<<0.001), respectively. Annular area and the
prolapsed volume were greater in Group 2 than Group 1 and
controls (p <0.001). In group 2, the anterolateral PM was
more laterally displaced than in group 1 and controls (p < 0.001
and <0.05 respectively). Older age, larger annular area and
lateral displacement of the anterior PM were significantly
correlated with moderate LAVV regurgitation by multivariable
analysis.

Conclusion: In AVSD, significant LAVV regurgitation is associated
with aging, larger annular area, lateral papillary muscle displace-
ment, prolapse and structural abnormalities of the IBL. These
findings may impact on future surgical management.
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Assesment of Left Ventricle Wall Motion Beforre and After
Transcatheter Closure of Atrial Septal Defect Using 2-D
Speckle-tracking Analysis
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Objective: The impact of transcatheter closure of ASD by
Amplatzer septal occluder (ASO) on LV wall motion remains
uncertain. We investigate to evaluate the changes of LV wall
motion before and after ASO.

Methods: 19 patients with ASD who underwent ASO (ASO-Gr,
aged 13.2 = 6.9 years) included in this study. 2D images of short
axis and apical four-chamber view were obtained by Vivid 7 with
S3 probe (GE) at before, 1day, 1, 3, 6 and 12 months after ASO,
respectively. The acquired images were analyzed by EchoPAC
(GE) to calculate radial (SR), circumferential (SC) and long-
itudinal (SL) strain, radial (DR) and longitudinal (DL) displace-
ment and LV Torsion. LV was divided into 6 segments to evaluate
the regional wall motion. These data was compared to those of 6
normal children (N-Gr, aged 5.5 * 0.5 years).

Results: (1) The preoperative DR of anterior-septal and septal
segments of ASO-Gr was significantly lower than those of N-Gr:
mid anterior-septal(3.6 £ 1.5 vs. 4.7 £0.8mm/m), mid septal
(25%0.9 vs. 40*0.8mm/m). (2) There was no significant
difference between ASO-Gr and N-Gr in SR, SC, SL, DL, LV
Torsion. (3) There was no significant change in SR, SC, SL, LV
Torsion before and after ASO until 12 months, however, DR of
anterior-septal and septal segments were significantly increased (mid
anterior-septal; 2.5 £ 1.0 3.7 £ 0.7 mm/m, p <0.001).
Conclusions: Strain and torsion of LV in ASD patients were
preserved before and after ASO. Displacement of LV septum was
reduced and recovered by ASO as improving RV volume
overload, which associates with the improvement of paradoxical
septal wall motion.
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Global apical strain and strain rate measured by
speckle tracking imaging reflects ventricular volumes
in hypoplastic left heart

Edythe B Tham, Stollery Children’s Hospital, Canada

Nee Scze Khoo, Stollery Children’s Hospital, Canada

Akio Inage, Stollery Children’s Hospital, Canada

Andrew Mackie, Stollery Children’s Hospital, Canada

Jeffrey Smallhorn, Stollery Children’s Hospital, Canada

Objective: Long-term preservation of ventricular function is becom-
ing increasingly important as the survival of patients with single
ventricle physiology improves. Strain and strain rate (SR) imaging is
a relatively load independent measure of ventricular function. In this
prospective  study, we measured strain and SR pattern in a
homogeneous group of infants with hypoplastic left heart (HLH).
Method: Fifteen infants (HLHS = 11, unbalanced AVSD = 4) under-
went a sedated echocardiogram and cardiac MRI prior to the
bidirectional cavopulmonary anastomosis (BCPA) at a mean of 27 = 19
days apart. Global longitudinal (apical 4 chamber) and circumferential
(basal and apical short axis) strain and SR were measured with speckle
tracking imaging using commercially available software. MRI
ventricular volumes and mass were indexed to body surface area.
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Results: Mean age at echocardiography was 4.7 = 2.1 months.
One had severe and 3 had moderate tricuspid regurgitation.
Mean strain and SR are summarized in Table 1. Apical
circumferential strain and SR decreased with increasing ven-
tricular volumes and showed significant linear correlations
(Figure 1). Increased RV mass significantly correlated with
decreased apical strain (r=0.68, p<<0.01) and SR (r=0.7,
p<<0.01). RV volumes and mass had no relationship to basal
circumferential or longitudinal strain or SR.

Conclusion: Apical strain and SR were the best indicators
of ventricular size in infants with HLH prior to BCPA, and
may provide a serial marker for which to quantify ventricular
function. Further longitudinal studies are required to determine
the applicability of these results to all stages of surgical palliation.

Strain (%) Strain rate (1/s)

Apical circumferential —123 %27 —0.9*+0.23
Basal circumferential —18.7*64 —1.2*+045
Longitudinal —179%25 —1.1*0.23

Apical eireumlerential strain vs Ventricular volume Apical circumferential SR vs Ventricular volume

- - e =
=
.
20 oy
* ¥ ¥
~
= ™
£ ¥ po
£ T s .
L= & ™
1 . .

n . s N® O prooma.zINM
= E \ s . b =08 gl
b f - Iy TR
8 & . .

0 ~ b
. . Y
¥ 0T 00 as ~
_IeOTip 00l =
e 0018 17138
£=07, peot
M o
a = 100 15 ] - o) - -

6119

3D Velocity-Encoded Magnetic Resonance Imaging: a
new tool for the assessment of right ventricular diastolic
function in children with pulmonary regurgitation after
corrected Tetralogy of Fallot

Annelies E van der Hulst, Division of Pediatric Cardiology, department
of Pediatrics, Leiden University Medical Center, The Netherlands

Jos JM Westenberg, Division of image processing, department of
Radiology, Leiden University Medical Center, The Netherlands

Lucia JM Kiroft, Department of Radiology, Leiden University Medical
Center, The Netherlands

Jeroen J Bax, Department of Cardiology, Leiden University Medical
Center, The Netherlands

Albert de Roos, Department of Radiology, Leiden University Medical
Center, The Netherlands

Nico A Blom, Division of Pediatric Cardiology, department of Pediatrics,
Leiden University Medical Center, The Netherlands

Arno AW Roest, Division of Pediatric Cardiology, department of
Pediatrics, Leiden University Medical Center, The Netherlands

Background: In patients with corrected Tetralogy of Fallot (cToF)
assessment of diastolic function of the right ventricle (RV) is
complicated by pulmonary regurgitation (PR). Two-dimensional
one-directional velocity-encoded MRI (2D VE-MRI) can assess
diastolic function by summation of flow through the tricuspid (TV)
and pulmonary valve (PV) during diastole. However, 2D VE-MRI
of the TV is hampered by heart motion. Furthermore, heartrate
variability influences accurate summation of 2D MRI TV and
PV flow. Three-dimensional (3D) three directional VE-MRI
overcomes these problems with velocity-encoding in three
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orthogonal directions of all valves during one acquisition and
retrospective valve tracking. This study evaluates 3D VE-MRI for
assessing PV and TV flow in children with ¢ToE

Methods: 12 children (mean age 13.7 & 2.7 year) with c¢ToF and
PR underwent MRI with 2D and 3D VE-MRI flow mapping of
the PV and TV. Summation of the 3D VE-MRI curves yielded
RV time-volume curves. RV dimensions were calculated from
transversal cine planimetry images.

Results: A good correlation was found between planimetry stroke
volume and 3D pulmonary forward flow (Pearson’s correlation
coefficient 0.84, p 0.001), and between 2D and 3D pulmonary
forward flow (0.86, p<0.0001) PR (0.95, p < 0.0001). 3D
VE-MRI peak early filling rate was 483 = 171 ml/s, peak atrial
filling rate 254 =99 ml/s, E/A 2.3 = 1.5, and deceleration time
271 x 88 ms.

Conclusion: 3D VE-MRUI is a reliable new tool for the assessment
of PV flow and PR in patients with ¢ToE 3D VE-MRI could be
a new tool for the assessment of diastolic function in cToF
patients with PR.

6120

The first experience with the high-resolution

multi-slice CT-angiography in pediatric cardiology

in Slovakia

Peter Olejnik, Department of pediatric cardiology, Children's University
Hospital Bratislava and Children's Cardiac Center, Slovak Republic
Peter Boruta, Slovak Republic

Anna Glezlova, Slovak Republic

Jozef Masura, Slovak Republic

Zuzana Venczelova, Slovak Republic

Objectives: The high-resolution multi-slice computed tomogra-
phy angiography (HRMS-CTA) is a new imaging method
characterized by a precise isotropic imaging of any cardiovascular
system structure. The purpose of this study was to review the first
experience with the high-resolution multi-slice HRMS-CTA in
pediatric patients with congenital heart defects as well as with
acquired cardiac diseases in the Slovak Republic.

Methods: We retrospectively reviewed benefits of HRMS-CTA
and its influence on the subsequent choice of the most
appropriate management in 20 patients with pulmonary atresia
with ventricular septal defect and multiple aortopulmonary
collaterals (PA, VSD, MAPCAs) and in 71 patients with different
diagnoses with expected benefit from HRMS-CTA in terms of
an exact delineation of extra-cardiac vascular structures.

Results: The delineation of the examined extra-cardiac structures
was very detailed and clear in all 91 patients. All findings
definitely contributed to the choice of the most appropriate
management not only in PA, VSD, MAPCAs patients (20), but
also in 71 patients with different diagnoses.

Conclusions: HRMS-CTA is a new complementary imaging
method with the potential to replace invasive catheterization
procedures in large number of patients who need extra-cardiac
vascular structure imaging.

6121

Effectiveness of simulator based training in congenital
heart disease

Robert Wagner, Heart Center Leipzig, Department for Pediatric
Cardiology, Leipzig, Germany, Germany

Florentine Wild, Heart Center Leipzig, Department for Pediatric
Cardiology, Leipzig, Germany, Germany

Vit Razek, Heart Center Leipzig, Department for Pediatric Cardiology,
Leipzig, Germany, Germany
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Jan Janousék, Heart Center Leipzig, Germany
Michael Weidenbach, Heart Center Leipzig, Department for Pediatric
Cardiology, Leipzig, Germany, Germany

Objectives: Although simulator based training is increasingly used in
medical training, there is paucity of studies proving its effectiveness.
We have studied the effectiveness of our previously described and
validated echocardiography simulator EchoCom.

Methods: The simulator consists of a life-sized neonatal manikin, an
electromagnetic tracking system and a computer application. The
application is linked with a data base of 3D echocardiographic data
sets of congenital heart lesions. For the present study we have chosen
nine pairs of data sets with the following diagnoses: VSD, ASD,
AVSD, TOE TGA, ccTGA, TAC, HLHS and normal heart. The
first set was presented to 10 beginners in echocardiography without
clinical information. Participants were asked to scan the data and
come up with a presumed diagnosis. All participants underwent a
structured simulator based echocardiography training session by an
expert afterwards. After training the study was repeated using different
data sets of identical lesions. Pre- and post-training results were
compared to evaluate the effectiveness of simulator based training.
Results: Post-training results were significantly better than pre-training
results. All participants improved the number of correct diagnoses.
Conclusion: Simulator based training improves beginner’s skills in
echocardiography in congenital heart lesions. We have chosen data sets
with identical lesions to have the same level of complexity. It is unclear
if the result would be the same for previously unknown lesions. We
have also not compared simulator based training with traditional
learning like bed-side teaching or lectures. Bed-side teaching however
is often impractical for hands-on training in critical lesions.

6122

Diagnosis Accuracy of Ebstein’s Anomaly by
Echocardiography

Lianyi Wang, First Hospital of Tsinghua University, China
Ping Lu, First Hospital of Tsinghua University, China
Guangyu Pan, First Hospital of Tsinghua University, China
Qingyu W, First Hospital of Tsinghua University, China

Object: To evaluate the diagnostic ability and accuracy of
echocardiography in Ebstein’s anomaly (EA).

Methods: 117 patients were diagnosed with EA from Mar. 2003 to
Oct. 2008 in our hospital. Among them, 64 patients received cardiac
surgery and all pathology was confirmed. We compare the main
pathology finding intraoperatively with echocardiography reports.
Results: In 64 patients with surgery, the diagnosis of EA was
confirmed in all. Concomitant defects reported by echo were ASD in
31 cases, PFO in 6, VSD in 3, LSVC in 1 and PS in 1. There were
tricuspid regurgitation in all patients, 57 were severe, 6 were moderate
and 1 was mild. All findings were confirmed during surgery. There
were 62 septal, 35 anterior and 62 posterior leaflets of tricuspid valve
involved in regarding of downward displacement. Echocardiography
was able to identify all septal and posterior leaflet displacements, yet
identified only 40% of anterior leaflet displacements. During surgery,
septal leaflet was found absent in 19 patients, reported by echo in only
12(63.1%); posterior leaflet was absent in 18, reported by echo in 9
(50%). There was a big variety of leaflet hypoplasty. Echcardiography
was able to identify moderate to severe cases, yet under evaluated mild
cases, especially if the leaflet was partially involved.

Conclusion: In EA, all 3 leaflets of tricuspid valve can be involved.
Though echocardiography is a very useful diagnostic tool,there is
some limitation in accurate diagnosis, especially for hypoplasty of
the leaflets and partial anterior leaflet displacement. It is easy to
under evaluate the pathology.
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Implementation of simulator based training for pediatric
echocardiography

Michael Weidenbach, Heart Center Leipzig, Germany

Vit Razek, Heart Center Leipzig, Germany

Floretine Wild, Heart Center Leipzig, Germany

Robert Wagner, Heart Center Leipzig, Germany

Thomas Berlage, Fraunhofer Institute for Applied Information
Technology, Germany

Jan Janousek, Heart Center Leipzig, Germany

Objectives: Testing the feasibility of implementing simulator
training into courses for pediatric echocardiography.

Methods: We used EchoCom, a simulator for echocardiography that
we have developed at our institution, as an additional tool during a
board certified echocardiography course at the Heart Center Leipzig.
EchoCom consists of a manikin, a electromagnetic tracking system
and a computer application (see figure). The application visualizes
two-dimensional echocardiographic images derived from stored 3D
data sets according to the tracker position and represents them side-
by-side with a virtual 3D scene of the heart and ultrasound probe. It
is linked with a data base of 3D data sets covering most congenital
heart diseases. The course is divided into a theoretical and a practical
part. Within the practical part children (with/without cardiac
disease) volunteer as training models. Participants were divided into
groups of 5 and had two training sessions with children and one
simulator session. After completion they filled out a standardized
questionnaire regarding the usefulness of the simulator.

Results: A total of 30 physicians participated in the study. All regarded
the implementation of the simulator as useful and said it has
advantages compared to training on volunteers. 92% said the
simulator could impart aspects they would have not acquired without
the simulator. 53% voted to have more simulator training, while 47%
said that the extent was adequate. No one wanted to have less
simulator training.

Conclusion: Implementing simulator training in addition to
traditional learning methods in echocardiography courses is
useful and rated positively by course participants.

6124

Assessment of patent ductus arteriosus among adult
patients with multi-slice computed tomography
angiography before transcatheter closure

Martin NL Wong, Sarawak General Hospital, Malaysia
Boonhock Choo, Sarawak General Hospital, Malaysia

Kuihian Sim, Sarawak General Hospital, Malaysia
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Objectives: Accurate assessment of size and morphology of patent
ductus arteriosus (PDA) is crucial in selecting best device for
transcatheter closure. This often can only be achieved by invasive
angiography among adult patients because of poor transthoracic
echocardiographic windows. We aimed to determine accuracy of
multi-slice computed tomography (MSCT) angiography in
assessing PDA among adults before transcatheter closure.
Methods: 24 patients (mean age 25.4 *1.3 years) with PDA
underwent both MSCT and invasive angiography assessment before
transcatheter PDA closure. Measurements and determination of
morphological type were compared between the two methods.

PDA Diameter by MSCT {mm)
i
o

e r=0915 p<0.001

ae 20 40 a0 i) 10,0 120
PDA Diameter by Invasive Anglography (mm )

Results: The mean diameter of PDA was 4.6 £2.9mm (range 1.3 to
12.0 mm) and the morphology types were: Type A (20 patients), Type
B (1 patient), Type C (3 patients). Transcatheter PDA closure was
successful in 22 patients. Types of devices used were: Amplatzer Duct
Occluder 8/6 (9 patients), 10/8 (10 patients) and 16/14 (1 patient),
Gianturco coil (1 patient), Amplatzer Muscular VSD Occluder
12mm (1 patient). The remaining 2 patients had Eisenmenger
syndrome. The PDA diameters measured on MSCT correlated highly
with measurements by invasive angiography (Pearson correlation
coefficient = 0.915, p <<0.001). Morphological classification were
concordant in all cases. Type of closure devices used could be correctly
predicted by MSCT before the procedure in all cases.

Conclusions: Assessment of PDA in adults by MSCT is accurate in
guiding device selection for transcatheter closure.

6127

The Value of Three-dimensional Echocardiographic
Virtual Endoscopy for the Diagnosis of Congenital Heart
Disease in Children: A Novel Visualization Technique
Using Virtual Reality

Hai-Hong Xue, Shanghai Children’s Medical Center, Xinhua Hospital,
School of Medicine, Shanghai Jiaotong University, China

Kun Sun, Shanghai Children’s Medical Center, Xinhua Hospital,
School of Medicine, Shanghai Jiaotong University, China

Jian-Guo Yu, Department of Electronic Engineering, Fudan University,
Shanghai, China, China

Bin-Jin Chen, Department of Electronic Engineering, Fudan University,
Shanghai, China, China

Guo-Zhen Chen, Department of Pediatric Cardiology, Shanghai
Children’s Medical Center, School of Medicine, Shanghai Jiaotong
University, China

Wen-Jing Hong, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, School of Medicine, Shanghai Jiaotong University, China
Li-Ping Yao, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, School of Medicine, Shanghai Jiaotong University, China
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Lan-Ping Wu, Department of Pediatric Cardiology, Shanghai
Children’s Medical Center, School of Medicine, Shanghai Jiaotong
University, China

Objective: The purpose of this study was to evaluate the feasibility
and value of our newly developed three-dimensional echocar-
diographic intracardiac endoscopic simulation system (3DE IESS)
in the diagnosis of congenital heart disease in children.

Methods: Three experienced pediatric cardiologists blinded to the
patients” diagnoses separately reviewed 40 two-dimensional echo-
cardiographic (2DE) data-sets and 40 corresponding VE datasets,
judging whether abnormal intracardiac anatomy was present on a
5-point scale (1 = definitely absent; 2 = probably absent; 3 = cannot
determine; 4 = probably present; and 5 = definitely present).
Results: Three-dimensional echocardiographic intracardiac en-
doscopic imaging could be reconstructed successtully by 3DE
IESS in all 40 patients. The three observers’ independent
examination of 2D and VE datasets provided 162 diagnostic
evaluations of each method. The receiver operating characteristic
(ROC) curve for VE was closer to the optimal performance
point than that for 2DE. The area under the ROC curve was
0.96 for VE and 0.93 for 2DE, respectively. Kappa values (range,
0.73-0.79) for VE and 2DE indicated substantial agreement.
Conclusion: 3D echocardiographic VE can enhance our under-
standing of intracardiac structures and provide intuitional,
reproducible and clinically useful visualizations. This may open
a new door for the diagnosis of congenital heart diseases.

6129

The Value of Three Dimensional Echocardiography in
the Diagnosis and Surgical Design for Children with
Atrioventricular Septal Defect

Kaihua Yang, Shanghai Children’s Medical Center, Shanghai Jiaotong
University, China

Kun Sun, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, China

Lanping Wi, Shanghai Children’s Medical Center, Shanghai Jiaotong
University, China

Lisheng Qiu, Shanghai Children’s Medical Center, Shanghai Jiaotong
University, China

Objective: To evaluate the value of three dimensional echocardiography
(3DE) in the diagnosis for atrioventricular septal defect (AVSD), and
explore new quantitative parameters for pre-surgical design.
Methods: 32 consecutive patients with AVSD  were randomly
enrolled, 23 of them had surgery after 3DE. QLAB and self-
designed Cadio4DViewer software were used for analysis. The
anatomical information, projective area of common atrioventricular
valve annulus (CVa), post-operative area of left atrioventricular valve
(LAVV) annulas (MVa), area of bridge valves of LAVV(A+P) and
corresponded total area of LAVV(T) were measured. The solid
configuration of common valve annulus was demonstrated by
Cadio4DViewer.

Results: Both A + P/T and MVa/CVa had significant relationship
with the change of degree of LAVV regurgitation (MR ge~
MR,,.), the value of R was 0.90 and —0.73. There was distinct
separation of the value of A+ P/T and MVa/CVa between
patients had or not have improvement of LAVV function
postoperatively.

Conclusion: 3DE is useful in the pre-surgical design for AVSD. It is
important to make sure the percentage of the area of bridge valves
is greater than 50% of the total area of the LAVV when separating
the bridge valve. Finally, the annulus of common valve is not planar,
it’s more solid and complex than ever thought before.
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Tetralogy of Fallot: any correlation between echocardio-
graphic measures, radionuclide angiography and

(gold standard) MRI?

D Zentner, Royal Melbourne Hospital, Australia

A Ellims, Royal Melbourne Hospital, Australia

D Sivaratnam, Royal Melbourne Hospital, Australia

Michael Cheung, The Royal Children’s Hopsital, Melbourne, Australia
L Grigg, Royal Melbourne Hospital, Australia

Objective: To determine whether correlations exist between
echocardiography (TTE), radionuclide angiography (RNA) and
magnetic resonance imaging (MRI) assessment of the right
ventricle (RV) in adults post TOF repair.

Methods: Prospective MRT assessment and data comparison with
most recent TTE and RNA. Data is presented as median
(interquartile range).

Results: MRI has been performed 28.8 (23.6-33.8) years post repair
(y) in 33 patients, of whom all have had TTE (29.6 (25.2-35.0) y)
and 26 have had RNA (26.4 (22.3-31.8) y). The cohort are 30.3
(27.0-39.0) years old; with a gender ratio18:15 (F:M) and MRI
RVEDVI of 152mLs/m2 (120-187). Data collection and analyses
are ongoing, with interim analysis demonstrating moderate
correlation between TTE RV size and MRI RV volume and
pulmonary regurgitation (PR) (mLs) (Table 1).

Conclusion: TTE measures of RV size correlate with MRI
RVEDI and PR volume. No correlation was found between
pulse wave TDI and MRI RVEE despite the premise that
increasing RV size would be associated with decreasing function.
Objective assessment of RV function remains a challenge.

Correlation variables TTE RVOT size TTE RV base size

MRI RVEDVI r=0.6 2p=0.002 r=0.42p=0.019
MRI PR £=0.62p=001 r=0.62p=0.003
6131

Echocardiographic assessment of children with
juxtaposition of the right atrial appendages : 33 cases
from a tertiary children’s medical center

Yu-qi Zhang, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, Shanghai Jiaotong University, China

Kun Sun, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, China

Shu-wen Zhong, Department of Pediatric Cardiology, Shanghai
Children’s Medical Center, Shanghai Jiaotong University, China
Guo-Zhen Chen, Department of Pediatric Cardiology, Shanghai
Children’s Medical Center, Shanghai Jiaotong University, China

Objective: The objective of this study was to analyze echocardio-
graphic characteristics of juxtaposition of the right atrial
appendages JRAA) and to evaluate the diagnostic value of color
Doppler echocardiography.

Methods: The echocardiographic characteristics of children with
JRAA from 1998 to 2008 in our heart center were analyzed and
compared with the findings of selective angiocardiography,
magnetic resonance imaging (MRI) and surgical operation.
Results: JRAA was diagnosed in 33 of 10880 patients by
angiocardiography.Juxtaposed atrial appendages and abnormal
spatial orientation of atrial septum were visualized by color
doppler echocardiography in all patients from the parasternal
short-axis scan at the level of the great arteries, parasternal long-
axis view, apical four chamber view, and subcostal four chamber
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view. 28 cases were diagnosed correctly by echocardiography, in the
remaining 5 cases, 3 cases were suspected with JRAA, but it could
not be determined by echocardiography; 2 cases were missed. The
most common associated anomalies were conotruncal malforma-
tions (16 cases with double outlet of right ventricle, 9 cases with
pulmonary atresia, 5 cases with transposition of the great arteries, 1
case with tetralogy of Fallot) and tricuspid malformations( 6 cases
with tricuspid straddle, 3 cases with tricuspid atresia, 2 cases with
tricuspid valve stenosis). Surgical operation was performed in 21
patients with 2 death.

Conclusions: Based on the characteristic alteration of the plane of
the atrial septum and visualization of the malpositioned right
atrial appendages, JRAA could be accurately diagnosed by color
doppler echocardiography.

6132

Diagnosis of Congenital Pulmonary Venous stenosis by
Color Doppler Echocardiography

Zhi-fang Zhang, Department of Pediatric Cardiology, Shanghai
Children’s Medical Center, Shanghai Jiaotong University, China
Yu-qi Zhang, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, Shanghai Jiaotong University, China

Kun Sun, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, China

Yi-ging Liu, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, Shanghai Jiaotong University, China

Rong Shen, Department of Pediatric Cardiology, Shanghai Children’s
Medical Center, Shanghai Jiaotong University, China

Objective: To evaluate the diagnostic value of color doppler
echocardiography for the diagnosis of congenital pulmonary
venous stenosis (PVS).

Methods: A retrospective echocardiography review of 15 patients
with PVS confirmed by catheterization, Magnetic Resonance
Imaging (MRI) or surgical operation.

Results: Among 15 PVS patients, six patients had right
pulmonary veins stenosis, four patients (66.7%) were diagnosed
correctly by echocardiography, and 2 patients (33.3%) were
missed. Four patients had left pulmonary vein stenosis, all patients
were diagnosed correctly. Five patients had both side pulmonary
vein stenosis, four patients (80%) were diagnosed correctly and one
patient with left pulmonary vein stenosis was missed Four patients
(26.7%) were simplex PVS; eleven patients (73.3%) were found to
accompany with other cardiovascular anomalies. The most common
associated anomalies were atrial septal defect, ventricular septal
defect, patent ductus arteriosus, completely atrioventricular septal
defect and double outlet of right ventricle.

Conclusion: By fully aware and understanding of this anomaly, PVS
could be diagnosed accurately by color doppler echocardiography.

6133

The relationship between plasma ionized concentration of
calcium and magnesium with cardiac energetics and
systemic oxygen transport in neonates after the Norwood
procedure

Hargen Zhang, Heart Center, Hospital for Sick Children, Canada
Helen Holtby, Heart Center, Hospital for Sick Children, Toronto, Canada
Sally Cai, Data Centet, Congenial Heart Surgeon’s Society, Canada
Jia Li, Department of Cardiology, Stollery Children’s Hospital, Canada

Objective: We examined the relationship between Ca2+ and
Mg2+ and systemic oxygen transport in neonates after the
Norwood procedure.
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Methods: Oxygen consumption (VO2) was measured using
respiratory mass spectrometry for 72 hrs in 17 neonates. Arterial,
superior vena cava and pulmonary venous gases and pressures
with Ca2+ and lactate were measured 2—4 hourly to calculate
cardiac output (CO), systemic vascular resistance (SVR), rate
pressure product (RPP), cardiac power output (CPO), systemic
oxygen delivery (DO2) and oxygen extraction ratio (ERO2).
Mg2+ was measured 4-12 hourly.

Results: Ca2+ decreased in 8 hrs from 1.08=0.13 to 0.98 %=
0.08 mmol/L, followed by an increase to 1.10 = 0.26 mmol/L at 72
hrs (p <0.0001). Mg2+ decreased in 24 hrs from 1.57 £0.29 to
0.94 £ 0.14mmol/L, followed by a slow decrease to 0.67 =
0.16 mmol/L (p <0.0001). Mg2+ positively correlated with CO
(P =0.008) and CPO (p=0.01), and negatively with heart rate
(p = 0.05). It trended to positively correlate with DO2 (p = 0.08), and
negatively with VO2 (p=0.08), ERO2 (p=0.04) and lactate
(p =0.05). Negative trends were found between Mg2+ and SAP
(p=0.16), RPP (p=0.14) and SVR (p=0.64). Ca2+ showed
opposite trends without achieving significance in these variables except
lactate (p = 0.007). For a given CPO, Mg2+ negatively correlated
with RPP (p =0.01), and Ca2+ showed a positive trend (p = 0.50).
Conclusion: Mg2+ exerts favorable effects on myocardial
energetics and systemic oxygen transport in neonates after the
Norwood procedure, whereas Ca2+ might be harmful. Main-
taining a relatively high Mg2+ and low Ca2+ may promote the
efficiency of myocardial work and improve oxygen transport in
neonates after CPB.

6134

Short Term Outcome in Patients with Hypoplastic Left
Heart Syndrome and Ventriculo-Coronary Connections
Shyam K Sathanandam, Hope Children Hospital, United States
Nguyen Vi Nouyen, Hope Children Hospital, United States
David A Roberson, Hope Children Hospital, United States

Vivian Cui, Hope Children Hospital, United States

Alisa Niksch, Hope Children Hospital, United States

Andrew Van Bergen, Hope Children Hospital, United States
Bettina F Cuneo, Hope Children Hospital, United States

Michel N Ilbawi, Hope Children Hospital, United States

Objective: To report incidence and assess outcome of hypoplastic
left heart syndrome (HLHS) patients with ventriculo-coronary
connections (VCC) following stagel palliation (S1P). Impaired
coronary perfusion and mitral stenosis/aortic atresia (MS/AA)
subtype have both been implicated to cause early post-operative
and interstage mortality in HLHS. We seek to determine if
presence of VCC affects outcome of patients with MS/AA.
Methods: We reviewed 86 patients with HLHS between
September 2005 and December 2008. Besides VCC, age at
S1P, birth weight (BW), ascending aorta size (AAo), anatomic
type, associated lesions, surgical technique, cardiopulmonary-
bypass time, cross-clamp time (XCT), circulatory arrest time and
post-operative complications were reviewed.

Results: Overall survival of MS/AA group to stage2 palliation
(S2P) was 71%; 12 of 24 patients with MS/AA had VCC (50%).
Eleven of twelve patients with VCC survived to S2P (92%).
Presence of VCC with MS/AA did not contribute to higher
mortality (p <0.05). Interstage mortality between S1P and S2P
was not different among the 3 subtypes of HLHS (p < 0.05).
Higher incidence of restrictive atrial communication, RV
dysfunction, arrhythmia and ECMO in the mitral atresia/aortic
atresia group was due to chance. Multivariate analysis demon-
strated that low BW, longer XCT, AAo <2mm and arrhythmia
contributed to higher mortality and need for ECMO.
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Conclusion: VCC occurs exclusively with MS/AA subtype.
Incidence of VCC was 50% of MS/AA. The presence of VCC
was not associated with higher morbidity or mortality after S1P.
We postulate this to be due to our institutional preference of
performing RV-PA conduits for patients with aortic atresia
during S1P.

6135

Incidence, Risk Factors and Outcomes from Necrotizing
Enterocolitis in Congenital Heart Disease

Prakul Chanthong, Thailand

Helena Frndova, Canada

Cedric Manlhiot, Cardiovascular Clinical Research Unit, Labatt Family
Heart Centre, Hospital for Sick Children, Toronto, Canada

Brian W McCrindle, Canada

Venkatesan B Sivarajan, The Hospital for Sick Children, Canada

Background: Infants with congenital heart disease(CHD) are at risk
for necrotizing enterocolitis (NEC). We performed a case-control
study of infants admitted to the cardiac critical care unit during a five
year period in order to determine the incidence, risk factors and
outcomes for NEC in patients with congenital heart disease.
Methods: NEC cases were identified by ICD-10 codes and
matched with random CHD controls. Cases and controls were
compared for NEC risk factors; factors associated with NEC
were tested in a multivariate logistic regression model.

Results: Sixty-six NEC cases occurred in 1,185 consecutive
admissions with an incidence of 5.7 [4.3-7.0]%; 30 (45%)
developed NEC postoperatively. Lower gestational age at birth,
OR =1.2 [1.1-1.4], p=0.02; lower birth weight, OR = [1.1
1.05-1.2], p=0.006; non-singleton pregnancy, OR =3.3
[1.1-10.8], p =0.05; acidosis, OR =3.1 [1.4-6.7], p = 0.004
and hypotension, OR =[1.1 1.05-1.2], p =0.002 were sig-
nificantly associated with the subsequent development of NEC.
Median intensive care unit length of stay was significantly higher
in the NEC group versus controls (10 vs 5 days, p =0.003).
Death occurred in 11 of 66 (17%) patients with NEC compared
with 6 of 66 controls (9.1%), OR =2.0 [0.7-5.8], p = 0.09.
Conclusions: NEC is a frequent complication of CHD with
significant implications for morbidity and mortality. Prevention
of acidosis and hypotension may modify these risks.

6137

Peripheral Venous Pressure as a Predictor of Central
Venous Pressure in Continues Monitoring, in

Children

Hamid Amoozgar, Shiraz University of Medical Sciences, Iran

Parisa Ebrahimi, Divisions of Pediatric Cardiology Department of
Pediatrics, Shiraz University of Medical Sciences, Shiraz, Iran., Iran
Mohammad Borzoee, Divisions of Pediatric Cardiology Department of
Pediatrics, Shiraz University of Medical Sciences, Shiraz, Iran., Iran
Gholamhossein Ajami, Divisions of Pediatric Cardiology Department of
Pediatrics, Shiraz University of Medical Sciences, Shiraz, Iran., Iran

Background: Central venous pressure (CVP) measurement is a
reliable method for evaluating intravascular volume status and
cardiac function, however it is an invasive and expensive method
that may result in some complications such as arterial puncture,
pneumothorax, and development of infections.

Methods: The current study was performed to compare
CVP measurements between central and peripheral catheters in
infant and children with congenital heart disease during a period
of time and to show if the change in CVP and peripheral venous
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pressure (PVP) is constant. The CVP and PVP in 30 patients
were measured simultaneously within 10 consecutive hours.
Results: The mean difference between CVP and PVP was
1.48 £ 0.98 mmHg. The linear regression equation showed that
cvp = 0.374 + 0.774 pvp (r=0.725).

Conclusion: PVP measured from a peripheral intravenous catheter
in infants and children with congenital heart disease is an accurate
estimation of CVP and its changes has good concordance with
CVP over a long time period.
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Supraventricular tachycardia hard to management.

A case report

Lucrecia Avila Rosales, Hospital para el Nirio IMIEM, Mexico
Olga Montiel Galvan, Hospital para el Nitio IMIEM, Mexico

Female, 10 years old. History: Two days with emesis, diarrhea,
palpitations and thoracic pain.

Cardiovascular examination. 32 kg weight, heart rate: 250 beats/
min, respiratory frecuency 64 breaths/min, Temp: 36°C, BP:
1207100 mmHg. Diagnosis: Supraventircular tachycardia. She
received adenosine 0.1 mcg/kg for 3 doses without response,
then it was administrated esmolol in bolus 100 mcg/kg following
for another bolus with 500 mcg/kg until 15 mg as a total dose and
then 25mcg/kg/min as a infusion until 50 mcg/kg/min.
Tachycardia reverts to sinus rhythm without cardiac failure and
patient continues with amiodarone 150 mg oral, daily.

Chest X-ray: minimus cardiomegaly.

Elecrocardiogram: Supraventricular tachycardia, QRS narrow,
Heart rate 250 beats/min.

Sinus rhythm, Heart rate 80 beats/min, AQRS +45°, 1S in V1-2,
R in V4-6. Delta wave in DII and V3 with short PR, it sugests
Accessory pathway.

Evolution: consciousness, without cyanosis or precordial defor-
mity, protosystolic left paraesternal murmur [/VI with normal
second sound and normal peripheric pulses.

Echocardiography: M-mode, 2D, Doppler echocardiography and
color flow imaging: situs solitus, AV and VA concordance, mild
degree tricuspid regurgitation, pulmonary annulus 14 mm,
bicuspid aortic valve, peak aortic valve velocity 1.47 m/s. Aortic
root 19 mm, LA 19 mm, IVS 8 mm, PW 7 mm, LVDD 39 mm,
LVSD 28 mm, EDLVV 56 ml, ESLVV 33 ml.EF 52% SF 26%. It
was descarted mitral valve prolapse and Ebstein anomaly.
Conclusion: Preexcitation syndrome tipe Wolf-Parkinson-White
through Kent pathway. Bicuspid aortic valve. Mild tricuspid
regurgitation.

6141

Extracorporeal Membrane Oxygenation (ECMO) As
Rescue Therapy for severe enterovirus 71 infection with
cardiogenic shock

Jeng-Sheng | Chang, Dpt. of Ped., Div. of Ped. Cardiology, China
Medical University Hospital, Taiwan

Yu-Chih Huang, Dpt. of Ped., Div. of Ped. Cardiology, China Medical
University Hospital, Taiwan

Shiou-Jeng Lin, Dpt. of Ped., Div. of Infection, China Medical
University Hospital, Taiwan

Bing-Tsun Lee, Dpt. of Cardiovascular Surgery, China Medical
University Hospital, Taiwan

Background: Ever since the spring 1998, the severe enterovirus 71
(EV71) infection in Taiwan has resulted in fatality of 240 children,
mostly under 3-years-old. Aside from hand-foot-mouth syndrome
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or herpangina, a full-blown severe EV71 infection tends to invade
the brain stem and presents itself by 3 devastating stages as
encephalomyelitis, hypercatecholamine and cardiogenic shock. Case
fatality rates in those patients complicated with cardiogenic shock
and/or pulmonary hemorrhage are as high as 80%.
Design/Objective: Use ECMO to rescue patients of severe EV71
infection complicated with cardiogenic shock.

Methods: There were 5 cases of severe EV71 infection who
received urgent ECMO therapy during Aug. 2004 through July
2008 when conventional inotropes and vasodilators were not
effective. Al ECMO were VA cannulated between the right
atrium and the ascending aorta via sternotomy. An atrioseptect-
omy was also created for satisfactory left heart venting.

Results: The 5 patients were between 13 to 33-months of age. All
had positive virus cultures of EV71. Their brain stem injuries
were proved by MRI studies. Their left ventricle ejection
fractions were only 24.9 £ 7.4% when manifesting cardiogenic
shock. All ECMO were successfully weaned off in 48-94 hours.
Their LVEF returned to 73.8 = 3.9% at discharge. One became
vegetative state, two received tracheostomy and gastrostomy and
two were normal. Histologically, the atrial septectomised tissues
showed only apoptosis and minimal leukocytes infiltrates.
Conclusions: Cardiogenic shock in severe EV71 infection can be
stabilized by ECMO therapy, though these patients are still high
risk for neurological sequelae.
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Role of atrial septostomy as salvage treatment for severe
low output syndrome secondary to restrictive right
ventricular physiology following surgical repair of
Tetralogy of Fallot

Boonhock Choo, Sarawak General Hospital, Malaysia

Martin NL Wong, Sarawak General Hospital, Malaysia

Prashant Joshi, Sarawak General Hospital, Malaysia

Kuihian Sim, Sarawak General Hospital, Malaysia

Objectives: Restrictive right ventricular (RV) physiology is a
major cause of low output syndrome following surgical repair of
Tetralogy of Fallot (TOF). Treatment includes preload volume
optimization, inotropes, inhaled nitric oxide and respiratory
manipulation to enhance forward pulmonary flow. We investi-
gated the role of atrial septostomy as salvage treatment in patients
who failed these measures.

Methods: Retrospective review of all TOF operated between
years 2005-2008 in our institution. Cases requiring atrial
septostomy were identified and their postoperative notes and
ICU charts were reviewed.

Results: 5 patients (mean age 3.2 £ 0.6 years) had severe low
output syndrome and underwent atrial septostomy at median
time 20hours (ranged 17 to 50hours) after surgery. All had
restrictive RV physiology by echocardiography criteria and did
not respond to medical treatment. 4 were performed transcathe-
terly and 1 surgically under cardiopulmonary bypass. Haemody-
namic parameters improved following the procedure: mean
systolic BP (from 57 = 3 mmHg to 68 = 8§ mmHg), urine output
(from 0.8 £0.3ml/kg/h to 2.4 £2.1 m/kg/h), base excess
(from — 9.5 = 2.3 mmol/L to — 5.7 = 2.1 mmol/L). It resulted in
slight drop of oxygen saturation from 96 & 3% to 92 % 2%. All
patients survived without neurological sequelae although they
required prolonged ventilation (8.0 £2.1 days) and ICU stay
(11.4 = 1.1 days).

Conclusions: Atrial septostomy improves haemodynamics and is
effective as salvage treatment for patients with severe low output
syndrome and restrictive RV following TOF repair.
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Interrelationships between plasma N-terminal pro-brain
natriuretic peptide ( Nt-proBNP), troponin I ( TnI), and
high sensitivity C -Reactive Protein (hs- CRP) in children
and adolescent submitted to surgical repair of atrial septal
defect ( ASD)

Massimo Colaneri, Cardiochirurgia e Cardiologia Pediatrica e
Congenita - Ospedali Riuniti - Ancona, Italy

Maria G Bettuzzi, Cardiochirurgia e Cardiologia Pediatrica e
Congenita - Ospedali Riuniti - Ancona, Italy

Alessandra Baldinelli, Cardiochirurgia e Cardiologia Pediatrica e
Congenita - Ospedali Riuniti - Ancona, Italy

Roberto Ricciotti, Cardiochirurgia e Cardiologia Pediatrica e Congenita -
Ospedali Riuniti - Ancona, Italy

Andrea Quarti, Cardiochirurgia e Cardiologia Pediatrica e Congenita -
Ospedali Riuniti - Ancona, Italy

Alessandro D’ Alfonso, Cardiochirurgia e Cardiologia Pediatrica e
Congenita - Ospedali Riuniti - Ancona, Italy

Marco Pozzi, Cardiochirurgia e Cardiologia Pediatrica e Congenita -
Ospedali Riuniti - Ancona, Italy

Background: Nt-proBNP, Tnl and hs-CRP are circulating markers of
ventricular function, myocardial damage and inflammation.
Objective: To determine the interrelationships between preopera-
tive and postoperative levels of these markers in pts undergone
ASD surgical repair.

Methods: Markers blood levels were measured before surgery and
after 1, 24, 48, 72, 96, 120 and 144 hours in 45 pts (median age
5.1 years, range 0.5-15.8 years, 24 boys ) submitted to surgical
repair of ostium secundum ASD.

Results: Preoperative and post-operative peak values of Nt-
proBNP, Tnl and hs-CRP are showed in table 1.

Preoperative Nt-proBNP was significantly correlated to post-
operative Nt-proBNP (r= 0.57, p <0.001) and postoperative
Tnl (r= 0.30, p<0.05).

Postoperative Nt-proBNP was highly correlated to postoperative
Tnl (r= 0.63, p<<0.001).

No significant correlations were observed between preoperative
Nt-proBNP and postoperative Nt-proBNP /postoperative Tnl
versus postoperative hs-CRP

Conclusions: Nt-proBNP is significantly elevated before surgery in
pts with ASD.

Nt-proBNP, Tnl and hs-CRP significantly increase after repair of ASD.
After surgery there is a strong interplay between neurohormonal
activation and myocardial damage.

On the contrary inflammatory activation appears uncorrelated to
neurohormonal activation and myocardial damage.

Table 1. Preoperative and postoperative peak values of Nt-
proBNP, TnI and hs-CRP

Nt-proBNP (pg/ml) Tnl (ng/ml)
Median (range) Median (range)

hs-CRP (mg/dL)
Median (range)

Time
Preoperative 147° (27-1096) 0.01 (0.01-0.04) 0.3 (0.3-0.5)
Postoperative peak 3799%* (546-21239) 2.71% (1.19-15.63) 9.1%* (2.9-18.3)

° p<0.05 versus normal values; * p<0.05 and **p<0.001) versus preoperative values

(Wilcoxon test)
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Biphasic temporal pattern of plasmatic N-terminal
pro-brain natriuretic peptide ( Nt-proBNP) in children
and adolescent undergoing surgical repair of ostium
secundum atrial septal defect (ASD)
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Congenita - Ospedali Riuniti - Ancona, Italy

Maria G Bettuzzi, Cardiochirurgia e Cardiologia Pediatrica e
Congenita - Ospedali Riuniti - Ancona, Italy

Alessandra Baldinelli, Cardiochirurgia e Cardiologia Pediatrica e
Congenita - Ospedali Riuniti - Ancona, Italy

Roberto Ricciotti, Cardiochirurgia e Cardiologia Pediatrica e Congenita -
Ospedali Riuniti - Ancona, Italy

Andrea Quarti, Cardiochirurgia e Cardiologia Pediatrica e Congenita -
Ospedali Riuniti - Ancona, Italy

Alessandro D Alfonso, Cardiochirurgia e Cardiologia Pediatrica e
Congenita - Ospedali Riuniti - Ancona, Italy

Marco Pozzi, Cardiochirurgia e Cardiologia Pediatrica e Congenita -
Ospedali Riuniti - Ancona, Italy

Background: Nt-proBNP is a circulating marker of ventricular
function produced within cardiomyocites in response to pressure
and volume overload.

Methods: Plasmatic Nt-proBNP levels were measured before
surgery and after 1, 8, 16, 24, 48, 72, 96, 120, 144, 168 hours in
45 pts ( median age 5.1 (0.5-15.8) years ) submitted to ASD
surgical repair.

Results: Pre and post-operative peak values of Nt-proBNP are
shown in tab 1.

Nt-proBNP level reached the peak of 3799 (546-21239) pg/mL
24 hours after surgery.

The level decreased and then again increased forming the second
smaller peak of 779 (535-2940) pg/mL on the fifth day.
Right/left ventricle end-diastolic dimension ratio measured by
echocardiography on the second peak time was significantly
lower than the first peak (0.85+/—0.10 vs 1.25+/—0.12,
P <0.05).

On multivariate regression analysis using age, postoperative peak
Tn I, preoperative,, first peak, second peak Nt-proBNP as
variables the only determinant of the postoperative length of stay
(LOS) was the second peak value of Nt-proBNP (R2 = 0.46,
p <0.05)

Conclusion: A biphasic pattern of plasma Nt-proBNP is seen after
surgical closure of ASD. The second peak values of Nt-proBNP
may reflect the amount of the left ventricle overload after L-R
shunt closure.

Secondary elevation of Nt-proBNP is a strong determinant of
postoperative LOS.

Table 1. Pre and postoperative peak values of Nt-proBNP

Nt-proBNP (pg/mL)

Time Median (range)
Preoperative 147 (27-1096)
Postoperative first peak (24 h) 3799%% (546-21239)
Postoperative second peak (144 h) 779% (535-2940)
* P<<0.05 and ** P <<0.001 vs

preoperative
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Peri-transport Clinical Presentation and Management
of Previously Undiagnosed Congenital Heart Disease
in Neonates

Alejandro A Floh, Hospital for Sick Children, Canada

Johanne L’Herault, Hospital for Sick Children, Canada
Kyong-Jin Lee, Hospital for Sick Children, Canada

Kyong-Soon Lee, Hospital for Sick Children, Canada
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Objective: Analysis of the clinical presentation and management of
CHD in neonates to guide improvements in transport stabilization.
Methods: A retrospective review of neonates transported with a post-
admission diagnosis of CHD during April 2005 to June 2006.
Results: 62 neonates with CHD (7.5% of all transports) presented
to regional transport in our region. Mean BW was 3305 +/
— 703 g, GA 38.7 +/— 1.8 weeks, and median age of presenta-
tion was 0 (IQR 0, 1) days. Acyanotic CHD accounted for 61%,
including TGA 19, PA/IVS/VSD 5, TOF 4, PS 4, TAPVD 3,
Ebsteins 2, truncus 1; 39% were acyanotic (coarctation 9, HLHS
7, interrupted aortic arch 3, AVSD 2, AS 1, cardiomyopathy 1).
Most common presenting symptoms were cyanosis 76%, murmur
53%, respiratory distress 53% and shock 18%. Fifty (81%) had
duct-dependent lesions and PGEs were started during stabiliza-
tion in 90% of cyanotic and 88% of acyanotic lesions. Acyanotic
lesions received more support compared with cyanotic lesions:
79% vs 47% ventilated (p =0.04); inotropes 33% vs 5%
(p =0.01). Acyanotic lesions presented with lower pH and this
difference in pH increased at NICU admission. Mean pH on
initial presentation was: acyanotic 7.30 +/—0.14 vs cyanotic
7.33+/—0.10 (p=0.14); pH on NICU admission was:
acyanotic 7.28 +/—0.11 vs cyanotic 7.35 +/—0.12 (p = 0.03).
Mean lactate on NICU admission was: acyanotic 6.9 +/— 7.5 vs
cyanotic: 3.2 +/—6.9 (p =0.02).

Conclusions: These data highlight the challenges transport teams
face when managing undifferentiated infants with unexpected
significant CHD. Acyanotic lesions were less stable on presenta-
tion, required more support during stabilization, and arrived in
less stable condition.
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The risk factors of VAP following pediatric cardiac
operation

Li Juan Fu, Heart Center of Shanghai Children’s Medical Center,
China

Jun Li, Shanghai JiaoTong University, School of Nursing, China
Zhou ming Xu, Thoracic & Cardiovascular Surgery of Shanghai
Children’s Medical Center, China

Jun Bian, Thoracic & Cardiovascular Surgery of Shanghai Children’s
Medical Center, China

Objective: Ventilator-associated pneumonia (VAP) is the most
common and lethal form of hospital-acquired pneumonia. It is to
determine the risk factors of VAP after the pediatric cardiac
operation and provide the evidence how to prevent it.

Methods: Between January 2007 and December 2007, 283
patients with congenital heart disease underwent mechanical
ventilation more than 48 hours after pediatric cardiac operation
in a heart center. There were two groups. One with VAP, the
other without VAP (Table 1). Gender, weight, prolonged
cardiopulmonary bypass, delayed sternal closure, reintubation,
the ways of the artificial, chest physical therapy, heads up,
nutrition, ways of feeding, mouth care and surgery-related
complications were analyzed between the two groups.

Results: The LOGISTIC regression showed that prolonged
cardiopulmonary bypass, delayed sternal closure and reintubation
were associated with increased incidence of VAP. Intra-enteral
nutrition and heads up were associated decreased incidence of
VAP (Table 2).

Conclusion: Based on this study, it showed that intra-enteral
nutrition and heads up which we recommend following pediatric
cardiac, especially in patients with prolonged cardiopulmonary
bypass, delayed sternal closure or reintubation, VAP raises the
cost of care and increases patient-care time, hospital length of
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stay, and patient morbidity, Progressive nursing care should be
taken to prevent the VAP, therefore to decrease the in stay and the
cost of therapy. The burden of parents then can be decreased and
the quality of health care would be raised in the end.

6150

The Efficacy of Sildenafil Therapy in Children with
Pulmonary Hypertension Postoperatively

Feigiong Huang, Singapore

Xu Wang, Pediatric Cardiac Center, Fuwai Cardiovascular Hospital,
Chinese Academy of Medical Science, Beijing Union Medical
University,, China

Yanbo Zhang, Pediatric Cardiac Center, Fuwai Cardiovascular
Hospital, Chinese Academy of Medical Science, Beijing Union Medical
University,, China

Yan He, Pediatric Cardiac Center, Fuwai Cardiovascular Hospital,
Chinese Academy of Medical Science, Beijing Union Medical
University,, China

Yajuan Zhang, Pediatric Cardiac Center, Fuwai Cardiovascular
Hospital, Chinese Academy of Medical Science, Beijing Union Medical
University,, China

Objective: Sildenafil is a Phosphodiesterase-5 inhibitor which is a
potent pulmonary vasodilator. Some reports have been shown
that it could decrease the pulmonary vascular resistance in adult
patient with pulmonary hypertension. Few data in pediatrics
postoperative pulmonary hypertension were established. In this
study we try to evaluate the effect of oral Sildenafil in children
with pulmonary hypertension postoperatively.

Methods: Forty patients with congenital heart diseases who under-
went pulmonary hypertension postoperatively were included in this
study. All patients were ventilated with sedation and muscle relaxed.
The pulmonary artery systolic pressure (PASP) was 58.22 *
8.31mmHg, Pp/Ps was 0.73x0.15, SO2 was 68.24 *9.34
(FiO2 > 60%). After ventilation, using vasodilator, inhaling NO
and O2, the decreased of pulmonary pressure was not satisfied, then
Sildenafil was given from 0.3 mg/dose, four times per day. If it didn’t
work, the dosage increased to 0.5-2.0 mg/dose (the largest dosage is
2.5mg/kg/dose). If pulmonary pressure began to decrease, the
dosage was maintained till patients were stable.

Result: The outcome of all the patients was good. The pulmonary
pressure decreased (p <0.01), Pp/Ps was decreased (p < 0.01), SO2
increased to 98%-100% (Fio2 <40%), and all patients were
extubated. Twelve patients had systemic hypotension, but made
comeback soon without any intervention treatment.

Conclusion: When pediatric patients with congenital heart disease
suftered pulmonary hypertension postoperatively, sildenafil could
decrease the pulmonary resistant and make an effect on
pulmonary hypertension.
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Therapeutic mild hypothermia on pediatric patients with
low cardiac output syndrome after open heart surgery
Tatsuo Iwasaki, Okayama University Graduate School of Medicine and
Dentistry, Japan

Yuichiro Toda, Okayama University Graduate School of Medicine and
Dentistry, Japan

Kazuyoshi Shimizu, Okayama University Graduate School of
Medicine and Dentistry, Japan

Tomohiko Suemori, Okayama University Graduate School of Medicine
and Dentistry, Japan

Satoshi Suzuki, Okayama University Graduate School of Medicine and
Dentistry, Japan
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Dentistry, Japan

Low cardiac output syndrome (LOS) following open heart surgery
is not rare in pediatric patients. Mild hypothermia might be one of
the useful therapeutic options to control LOS because myocardial
contractility depends on temperature. But only a few report are
available and we conducted this retrospective chart review to
Material and method: This was a retrospective study based on medical
chart review of admissions to a university hospital. Twenty patients
of 226 children who admitted to ICU after open heart surgery from
January to August 2008 were enrolled to this study.

Results: All 20 patients were infants. Core temperature was
controlled between 34 to 36 degrees C. Diagnoses included
TAPVD(6), HLHS(5), IAA(2), CoA complex(2), others(5). The
mean body weight of patients was 2.7(1.7-3.2)(median (ran-
ge))kg, systolic blood pressure and base excess on admission to
ICU were 55(35-110) mmHg, —1.1(—15.5-10.1) mmol/L
respectively. Five patients required peritoneal dialysis, and 8
cases include 5 children of ECMO underwent delayed sternal
closure. Two patients suffered from infectious complication. Two
infants died from cardiac failure with infectious complication.
Duration of mechanical ventilation was 182 (61-2575) hours.
Conclusion: Therapeutic mild hypothermia might be useful to
control LOS after open heart surgery, and required to pay
attention to infectious comploication.
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Transport of Sick neonates with Congenital Heart Defects
Snehal Kulkarni, India

Pankaj Kasar, India

Swati Garekar, Wockhardt Pediatric and Congenital Heart Center,
India

Zakiya Khan, India

Amit Mhatre, Wockhardt Pediatric and Congenital Heart Center,
Mumbai, India

Sachin Patil, Wockhardt Pediatric and Congenital Heart Center,
Mumbai, India

Prasanna Salvi, India

Suresh Joshi, India

We present our retrospectively collected data on transporting
neonates with suspected or diagnosed CHD.

36 patients were transferred emergently from November 2006 to
September 2008. 27 (75%) were neonates. Our transport team
comprised of a pediatric cardiac registrar and a trained nurse. The
mean age of neonates was 7.85 = 7.1 days; mean weight was
2.89 £0.55kg. 17/27 neonates (63%) were on PGE1 infusion
during transport. 12/27 neonates were on lonotropes. Prior to
transport, our team attempted metabolic and hemodynamic
stability. 23/27 newborns were on ventilator prior to transfer.
During transfer, the intubated babies were placed on the neonatal
resuscitator. The mean duration of transport from and to our
PICU 2.5 = 2.3 hrs (range 1.5-13).

There was no mortality during transport. There were no cases of
emergency resuscitation in the ambulance. All neonates were
found to be hemodynamically stable upon arrival to the PICU.
3/27 neonates were mildly hypothermic.

The major CHDs were TGA (6), large PDA (3), Duct dependant
pulmonary circulation (8), coarctation (3).

In the same period 7 neonates came to our PICU without our
transport team. PGE1 infusion was turned off inappropriately in
2 cases during transport. There were 2 tube dislodgments and 2
cases of metabolic acidosis. 5/7 babies were hypothermic.
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Despite resource constraints, effective pre transfer management, a
trained transport team and use of neonatal resuscitator enabled us to
transport neonates safely. Efforts must be made to have uniform
transport guidelines across the country for sick neonates with CHD.

6155

How much is the sufficient pressure for arterial-line
flushing system?

Ming-Chih Lin, Taichung Veterans General Hospital, Taiwan
Mi-Shu Huang, Taichung Veterans General Hospital, Taiwan
Yun-Ching Fu, Taichung Veterans General Hospital, Taiwan
Sheng-Ling Jan, Taichung Veterans General Hospital, Taiwan

Background: Arterial lines (A-line) insertion is a routinely
performed procedure in intensive care units and operation
rooms. The manufacturer’s recommendation is to keep the
external pressure at about 300 mmHg. However, to keep the
pressure at such level can be hazardous to pediatric patients. The
literature about the impact of keeping lower pressure is limited.
Thus, we conduct a retrograde cohort study to explore this topic.
Material and methods: We retrospectively reviewed patients who
received radial arterial cannulation in a pediatric intensive unit
from July 2007 to July 2008. During this period, nursing routine
was changed by nursing administrations at February 2008. The
pressurized bag level was reduced from 300mmHg to
200 mmHg. Kaplan-Meier survival analysis was applied for A-
line clot and all causes A-line survival. Cox regression model was
applied for searching potential confounding factors.

Results: During the study period, 123 A-lines with pressure
300mmHg and 98 A-lines with pressure 200 mmHg were
recorded. The mean survival time for A-line clot was 10.0 and
24.0 days for 300 and 200 mmHg groups. The difference was
statically significant. When analyzing all-causes A-line survival,
the mean survival time is 6.7 days and 13.6 days for 300 and
200 mmHg groups. It also reached statistically significant.
Conclusion: Keeping lower pressure in the pressurized bag might
be a safe and efficient alternative. It can reduce the potential
central nervous system hazard and the cost of maintaining A-line
system for pediatric patients. Further randomized trials might be
needed to confirm it.

Survival Functions
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The effect of duration of cardiopulmonary bypass

on hemodynamics and sedative status after
postoperative administration of dexmedetomidine

in pediatric patients with congenital heart

disease

Mitsugi Nagashima, Japan

Fumiaki Shikata, Department of Surgery, Stroke and Cardiovascular
Center, Ehime University Hospital, Japan
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Hiroshi Imagawa, Department of Surgery, Stroke & Cardiovascular
Center, Ehime University Hospital, Japan

Eiichi Yamamoto, Department of Pediatric Cardiology, Stroke &
Cardiovascular Center, Ehime University Hospital, Japan
Masaaki Ohta, Department of Pediatric Cardiology, Stroke &
Cardiovascular Center, Ehime University Hospital, Japan

Takashi Higaki, Department of Pediatric Cardiology, Stroke &
Cardiovascular Center, Ehime University Hospital, Japan

Kanji Kawachi, Department of Surgery, Stroke & Cardiovascular
Center, Ehime University Hospital, Japan

Purpose: The aim of this study was to evaluate of the effect of the
duration of cardiopulmonary bypass (CPB) on hemodynamics,
respiratory condition and sedative state after continuous
dexmedetomidine administration.

Method: Dexmedetomidine (0.5 pg/kg/hr) was continuously
administrated for postoperative sedation in 55 pediatric patients
(range 1 months to 5 years) who underwent cardiac surgery.
Patients were divided into two groups depending on the
duration of CPB. Twenty eight patients who had under-
gone CPB over 2hours were eligible into long CPB duration
group (Group L) and the remaining 27 patients were placed
into short duration group (Group S). Arterial systolic and
diastolic pressure, heart rate, respiratory rate and sedative score
(Ramsay score) were measured pre, 1 and 3hours after
administration.

Results: Average duration of CPB were 180 * 41 minutes in
group L and 68 & 25 minutes in group S. Average age was 1.4
years old in group L and 1.8 in group S. Percent change in
systolic but not diastolic arterial pressure from pre-administration
was significantly (p <0.05, repeated measured ANOVA) de-
creased in group L compared with group S. Percent change in
heart rate was significantly (p <0.05) decreased in group S
compared with group L. Percent change of respiratory rate
increased along time course in both groups. Sedative state did not
change in both groups during administration

Conclusion: Postoperative continuous administration of dexme-
detomidine could modify hemodynamics depending on the
duration of CPB in pediatric patients and it did not suppress
respiratory function and maintained good sedative status post-
operatively.

% in sys % in diast % in HR % in RR  Ramsay

AP AP score
Group L pre 100 =0 100 =0 100 =0 1000 44*1.1
Thr 95*11 96+ 14 94+6 10321 49*08
3hr 91%13 94 %13 93x7 109 £23  406*0.9
Group S pre 100£0 100 =0 100 =0 1000  4.6*09
lhr 98%9 99 =11 90*9 104 +28 47*08
3hr 10013 102*16 86*10 113+40 4.4*0.8
Repeated measured p<.05 NS p<.05 NS NS

ANOVA

%: precent change, sys AP: systolic arterial pressure, diast AP: diastolic arterial pressure, HR: heart

rate, RR: respiratory rate
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Tetralogy of Fallot: Outcome of surgical repair in a
resource-limited country

George Ofori-Amanfo, The Cardiac Center, Children’s Hospital of
Philadelphia, United States

Michael L O’Byrne, United States

Josiah AM Ruturi, Kenya
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Vernon M Gracii, Kenya
Elizabeth Olaly-Nyakundi

Background: TOF accounts for 19% of unrepaired cyanotic CHD
in children in developing countries. Limited access to surgery
accounts, in part, for the increased prevalence of TOE Such
patients have variable life expectancy and poor quality of life.
Due to resource limitation, diagnosis and surgery are delayed.
Complications of prolonged cyanosis, malnutrition, endo-
carditis and stroke may increase risk of perioperative morbidity
and mortality. We report early results and determinants of
outcome in patients undergoing surgery for TOF in a developing
country.

Methods and Results: Patients who underwent surgery for TOF at
Mater Hospital, Kenya between March, 2005 and July 2007 were
reviewed. Forty two patients were identified, 24 (57%) males and
18 (43%) temales. Median age at surgery was 58 (9-204) montbhs,
50% (21/42) were below 3rd percentile for weight and 59% (19/
32)had Oxygen saturation less than 80%. Twenty five patients had
hematocrit > 60% and 2 patients had Blalock-Taussig shunts.
Mean CPB time was 66 +/— 28 minutes, cross-clamp time was
102 +/— 37 minutes. Median ICU length of stay was 3 (1-34)
days, hospital LOS was 10 (1-168) days. Median intubation days
was 1 (0—15) days and duration of inotropic support was 1 (0-12)
days. Post-operative complications were pleural effusions, 24%,
surgical bleeding, 10%, wound infection, 10%. JET occurred in 1
patient. Survival to hospital discharge was 83% (35/42). Pre-
operative saturation < 80% was a risk factor for complications,
p = 0.036. Malnutrition was not a risk factor for morbidity,
p=0.75 nor blood products requirement, p =0.5. Shorter
intubation was associated with shorter ICU stay, p > 0.0001 and
hospital stay, p = 0.0002.

Conclusion: TOF repair can be performed in developing countries
with good outcomes.
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Neutrophil gelatinase-associated lipocalin (NGAL): Is it a
good predictor of radiocontrast nephrotoxicity in children
undergoing angiography?

Deniz A Oguz, Gazi University Medical Faculty Pediatric Cardiology
Department, Turkey

Rana F Olgunturk, Gazi University Medical Faculty Pediatric
Cardiology Department, Tirkey

Sedef F Tiunaoglu, Gazi University Medical Faculty Pediatric
Cardiology Department, Tirkey

Oguz Soylemezoglu, Gazi University Medical Faculty Pediatric
Nephrology Department, Tirkey

Cihat Sanli, Gazi University Medical Faculty Pediatric Cardiology
Department, Turkey

Abdulkadir Eren, Gazi University Medical Faculty Pediatric Cardiol-
ogy Department, Turkey

Objective: Radiocontrast nephrotoxicity (RCN) is a common and
important cause of hospital-acquired renal insufficiency and a
well-recognized complication of cardiac angiography. RCN is
generally mild and reversible but can lead to prolonged
hospitalization, increased health care costs, and substantial
morbidity and mortality. Neutrophil gelatinase-associated lipo-
calin (NGAL) is an early predictive biomarker of renal failure
unlike serum creatinine levels.

Method: We prospectively enrolled 46 children (age 0-16 years,
median: 3 yrs) with congenital heart disease (9 cyanotic, 37
acyanotic) undergoing elective cardiac catheterization and
angiography with non-ionic contrast (IOPROMID 769 mg/
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ml) administration in our study. Serial urine and plasma samples
(baseline, 4hr, 24hr, and 48hr after the procedure) were
analyzed for NGAL and creatinine.

Results:  The volume of contrast medium injected was
4.20 = 2.18cc/kg. (0,65-10,6cc/kg). RCN, defined as a 25%
increase in serum creatinine from baseline, was found in 17 subjects
(34%). However, in 36 patients (72%) serum NGAL levels were
increased (in some up to 9 fold) after 4hours of contrast
administration. The volume of contrast medium injected between
the patient group who had increased NGAL levels and who had not
differed significantly (4,77 £ 2,04 vs 3,00 = 2,01cc/kg, p < 0,01).
Conclusion: The dependency of creatinine to some factors like
age, gender, muscle mass, muscle metabolism, medications,
hydration status, and delayed response to renal function loss
which make take several days are important disadvantages.
According to the results of our study plasma NGAL levels have
emerged as sensitive, specific and highly predictive early
biomarker of RCN in children.
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Right atrial thrombus successfully treated with tissue
plasminogen activator and heparin in two neonates

Ji-Ae Park, Department of Pediatrics, Pusan National University
Children’s Hospital, Korea

Hyoung-Doo Lee, Department of Pediatrics, Pusan National University
Children’s Hospital, Korea

Min Jung Cho, Department of Pediatrics, Pusan National University
Children’s Hospital, Korea

Introduction: Intracardiac thrombosis is rare in neonates. Mostly
thrombi occur in right heart and are associated with central
venous catheter (CVC), congenital heart disease, sepsis and
peripartum asphyxia. Anticoagulants, fibrinolytic drugs or
surgical removal are used for the treatment of intracardiac
thrombi in neonates, but are still controversial. We report that
CVC-related right atrial (R A) thrombus were treated successfully
with tissue plasminogen activator (t-PA) and heparin in two
neonates with transposition of the great arteries (TGA).

Cases: The first neonate, aged 22 days, developed a RA thrombus
(2X1.2cm) following arterial switch operation(ASO) with
CVC insertion. The second, aged 32days, developed a RA
thrombus (1 X 1.2cm) following ASO with CVC insertion.
Both were treated by combination with t-PA and heparin. T-PA
was given intravenously in 6 hour infusion with daily dosage
being steadily increased (0.10 ~ 0.25 mg/kg/h) and heparin was
continuously infused at 50 U/kg/h. We treated for 14 days with
daily echocardiography and echocardiography showed progres-
sive thrombus reduction. During and after treatment, major
bleeding was not.

Conclusion: T-PA and heparin was safe and effective in neonates
with CVC related RA thrombus.
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Renal insufficiency in young children is uncommon after
cardiac surgery despite aggressive administration of
nephrotoxic drugs

Christina M Phelps, The Children’s Hospital of Denver, United States
Jennifer C Eshelman, The Children’s Hospital of Denver, United States
Jill Ibrahim, The Children’s Hospital of Denver, United States

Jon Kaufiman, The Children’s Hospital of Denver, United States

The development of renal insufficiency (RI) following cardiac
surgery can lead to a prolonged stay in the intensive care unit and
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has been linked with increased mortality. This study was under-
taken to evaluate the incidence of RI after cardiac surgery and the
routine administration of nephrotoxic drugs. A retrospective review
of the EMR of patients <2 years-old admitted to the CICU after
undergoing cardiac surgery from 3/1/07 until 9/30/08 was
conducted with IRB approval. Patients receiving intravenous
furosemide (+/—additional diuretics) and ACE inhibition in the
form of captopril or enalapril/enalaprilat were included.

322 patients <2 were admitted to the CICU during the review
period. Of those patients, 176 (54%) received both furosemide
and ACE inhibitors following surgery. RI (defined as a creatinine
as >0.8 mg/dl and a BUN of >20 mg/dl) occurred in less than
10% of this population (25 patients had 26 episodes). Peak
creatinine occurred from 32 days prior to 8 days after the
initiation of ACE inhibitors with 17/26 episodes occurring prior
to initiation of ACE inhibition. Elevated creatinine correlated
more closely with diuretic use (6 days prior to 12 days following
peak furosemide administration) with all patients receiving loop
diuretic therapy during the period of RI. Peak BUN also related
more closely to diuretic use than to initiation or up-titration of
ACE inhibition. RI occurred in <10% of patients in our study
and appears to be more closely correlated with aggressive diuretic
use and the patient’s peri-operative hemodynamics rather than
renal toxicity from the use of ACE inhibitors.
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Use of inhaled Nitric Oxide in the treatment of post
operative pulmonary arterial hypertension

R Suresh Kumar, ICVD, Madras Medical Mission, Chennai, India
Roy Varghese, ICVD, Madras Medical Mission, Chennai, India

G Selvakumar, ICVD, Madras Medical Mission, Chennai, India
G Madhusudan, ICVD, Madras Medical Mission, Chennai, India
G Ganeshkumar, ICVD, Madras Medical Mission, Chennai, India
Atul Prabhu, ICVD, Madras Medical Mission, Chennai, India

P Sreeja, ICVD, Madras Medical Mission, Chennai, India
Udaycharan Murmu, ICVD, Madras Medical Mission, Chennai, India

Objective: Evaluation of the role of inhaled Nitric Oxide (iINO) in
critical peri-operative pulmonary hypertension (PAH).

Methods: This was an observational study of 41 consecutive
patients (age 15 days—28 years, median-4 months) who required
iNO for management of critical peri-operative PAH from
January 2001 to August 2008.

Results: The diagnostic categories and outcome are shown in
table 1. iNO (10 to 80 ppm, mean duration 79.6 hours) was
added to a regimen of Adrenaline/Dopamine/Milrinone for
systemic/suprasystemic pulmonary pressures causing inability to
come off bypass (n33, 80%), inability to be weaned off ventilator
(n6, 15%) or persistent hypoxemia (n2, 5%). Outcome measures
were successful management of the crisis, decrease in PA pressure
and discharge from hospital. Mean PA pressure of the group
decreased by 10.5 mm of Hg (p < 0.05), post iNO (Figure 1). All
the patients who were started on iNO were weaned-off bypass
successfully. Ten (24.4%) patients (age 1 month — 28 years,
median 4 months) showed no response to iNO and died in the
ICU (TGA/VSD 4, TAPVC 4). 2 responders died later from
septicemia. All others were extubated and discharged. The
survivors had significantly lower mean PA pressures compared to
those who died (p <0.05). Serum methemoglobin levels were
>1.5% in 11(27%) patients.

Conclusion: Addition of iNO to a conventional drug regimen is a
useful strategy for salvaging critically ill patients with peri-
operative PAH especially when there is difficulty to come off
bypass or ventilator.
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Diagnosis Number  Mean PA pre Mean PA post iNO Mortality
(N=41) iNO (mm Hg) (mm Hg) (%)

AV canal defect 6 51 35 1(16.6)

TGA/VSD 5 54 36 4 (80)

Truncus 5 36 32 NIL

VSD 9 45 35 1(11)

AP Window 1 32 36 NIL

TAPVC 14 47 34 5(35.7)

Miscellaneous 1 52 72 1(100)

W PREING

m POSTINO
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Hemodynamic response to iNO
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A Pilot study to assess the safety and efficacy of stem cell
therapy in paediatric population with cardiac problems
refractory to conventional surgical or medical manage-
ment

Premsekar Rajasekaran, Frontier Lifeline Hospital (Dr.K.M. Cherian
Heart Foundation), India

Anuradha Sridhar, India

Shanthi Chidambaram, India

Subramaniam Raghavan, India

Ravi Aganwal, Frontier Lifeline & Dr. K M Cherian Heart
Foundation, Chennai, India

Soma Guhathakartha, India

Kotturathu M Cherian, India

Objectives: Stem cell therapy has been reported to improve cardiac
function, reduce pulmonary pressure and improve exercise
tolerance in adult patients . The aim of this study is to assess
the safety and efficacy of stem cell therapy in patients <18 years
of age with end stage cardiac failure and severe primary or
secondary pulmonary hypertension.

Method: 8 patients underwent stem cell therapy. The age ranged
from 0.4 to 11 years (Mean age 5.7). Transcoronary implantation of
autologous peripheral blood endothelial cells was done in 3 patients
with DCM. Transcatheter implantation of autologous bone marrow
derived mononuclear cell suspension into RPA and LPA was
undertaken in 2 patients with primary pulmonary hypertension and
in 1 patient with pulmonary hypertension operated for VSD.
Peroperative transmyocardial injection of stem cells was undertaken
in 2 infants, the first receiving parent donated peripheral blood
endothelial progenitor cells at the time of ALCAPA repair and the
second, autologous bone marrow derived mononuclear cells during
VSD closure for associated noncompaction of LV.

Results: (As in Table 1)

Conclusion: Stem cell therapy in the pediatric population is safe in
the short term period. Intra coronary stem cell implantation for
dilated cardiomyopathy results in transient improvement in
symptoms and cardiac function. Intrapulmonary stem cell
implantation appears to have contributed to significant reduction
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in pulmonary hypertension in one patient with primary
pulmonary hypertension. Intramyocardial implantation of stem
cells may have contributed to the improved postoperative cardiac
function and recovery in an otherwise high risk substrate of
noncompaction of myocardium.

Diagnosis Number of Clinical outcome Follow up
patients details
Dilated 3 2 (Transient improvement of ~ No mortality. 1

LVEF and reduction of serum  patient lost
BNP at 3 month follow up to follow-up.
but failed to sustain the

Cardiomyopathy

improvement over a longer

period.)

Severe primary 2 1 (awaiting repeat cardiac 1 mortality.
pulmonary catheterization to assess
hypertension pulmonary pressure)

Persisting pulmonary 1 1 (awaiting repeat cardiac No mortality.

hypertension post catheterization to assess
VSD surgical
closure

Anomalous origin of 1

pulmonary pressure)

Significant and rapid resolu-
left coronary artery tion of the LV dilatation and
from pulmonary dysfunction with transient
artery hypertrophic response of
the LV myocardium.
Noncompaction of the left 1
ventricle with associated VSD

No mortality.
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Methylprednisolone in neonates following cardiac surgery
~ Potent rapid vasopressor ?

Kazuyoshi Shimizu, Dept. of Anesthesiology and Resuscitology,
Okayama University Medical School, Japan

Hiroshi Morimatsu, Dept. of Anesthesiology and Resuscitology,
Okayama University Medical School, Japan

Yuichiro Toda, Dept. of Anesthesiology and Resuscitology, Okayama
University Medical School, Japan

Satoshi Suzuki, Dept. of Anesthesiology and Resuscitology, Okayama
University Medical School, Japan

Tomohiko Suemori, Dept. of Anesthesiology and Resuscitology,
Okayama University Medical School, Japan

Tatsuo Iwasaki, Dept. of Anesthesiology and Resuscitology, Okayama
University Medical School, Japan

Kiyoshi Morita, Dept. of Anesthesiology and Resuscitology, Okayama
University Medical School, Japan

Background: We have investigated retrospectively the global
hemodynamic eftects of methylprednisolone (MP) in 3 hours
after administration in the neonates after cardiac surgery.
Methods: A retrospective chart review was conducted for 67
neonates with congenital heart disease, who underwent cardiac
surgery from 2004 to 2005 at Okayama University Hospital. We
collected their demographics, operative variables, ICU admission
variables, and outcomes. They were divided into two groups,
steroid (S) group and non-steroid (NS) group, whether received
steroid treatment in the ICU period. Comparisons have been
done between the groups using Student’s t-test. Among S group,
we also assessed 5 global hemodynamic changes including the
dose of epinephrine, mean arterial pressure (MAP), base excess
(BE), lactate concentration (Lac), and urine output (UO)
between pre-3 hours and post-3 hours of steroid administration.
Data were expressed as mean with 95% confidence interval, and a
p value <0.05 was considered as statistically significant.

Results: Of 67 neonates, 40 (57.1%) received MP with a mean
dose of 10.0mg/kg (8.3, 11.7). The S group received more
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complex operation. On ICU admission, the S group was severer
than the NS group, although their ICU survival did not differ.
Three hours after the administration of MP, MAP was
significantly increased, however, BE, Lac, and UO did not
improve significantly (Table).

Conclusion: Steroid was administered in neonates who received
more complex surgery, and who were hypotensive. The eftect of
methylprednisolone has already occurred within 3 hours after
administration as “vasopressor” rather than “inotrope”.

Pre steroid Post steroid P value

Epinephrine dose (mcg/kg/min)  0.05 (0.03,0.07) 0.056 (0.036,0.075) 0.23

( (
MAP (mmHg) 52.7 (49.9,55.5) 56.7 (53.8,59.6) 0.001
Base excess (mmol/L) 2 (—1.3,1.6) —0.3 (—1.6,1.1) 0.24
Lactate (mmol/L) 8 (2.7,5.0) 4(2.6,6.2) 0.35
Urine output (ml/kg/h) 3 (2.5,4.2) 9 (2.8,5.0) 0.31
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Clinical impact of vasopressin infusion in cardiac arrest
and refractory hypotension in the pediatric cardiac
intensive care unit

Vishal K Singh, ESCORT’S HEARTINSTITUTE AND
RESEARCH CENTRE, NEW DELHI, INDIA, India
Amit Agrawal, ESCORT’S HEART INSTITUTE AND
RESEARCH CENTRE, NEW DELHI INDIA, India
Amit Varma, ESCORT’S HEART INSTITUTE AND
RESEARCH CENTRE, NEW DELHI INDIA, India
Rajesh Sharma, Escorts Heart Institute and Research Centre,
New Delhi., India

Objective: To assess the eftect of vasopressin(AVP) on hemody-
namics when used as an infusion for refractory hypotension and
post cardiac arrest.

Material And Methods: A prospective study conducted from February
08 to august 08 in a tertiary pediatric cardiac critical care unit.
Twenty patients (median age 4.5months ) underwent surgery for
complex congenital heart disease and required AVP infusion for
more than 60mins were included. AVP infusion was started
following cardiac arrest in 9 patients & in 11 cases was instituted for
refractory hypotension. Vasopressin was administered as a bolus
during cardiac arrest at 0.4units /kg/dose, and the infusion was
administered within the dose range 0.0001 to 0.003units/kg/min.
Results: The mean arterial blood pressure (ABP) improved from
42+ 153mm hg to 58 * 16.8mm-hg after one hour and after
24 hours the mean ABP improved to 68 = 19.3 mm hg. No significant
increase in the heart rate was observed . Inotrope score decreased from
34 £ 13 at baseline to 26 * 7 after one hour and 22 * 8 after 24 hours
of AVP infusion There was no significant alteration observed in urine
output, and serum sodium levels . The median duration of vasopressin
infusion was 55.5 hrs (range 12 hrs—237 hrs).

Conclusion: Vasopressin infusion does have a role as a rescue
therapy in cases with refractory hypotension and cardiac arrest.
However further trials are required to validate efficacy, adverse
effects and dosage and interaction with other inotropic agents in
pediatric intensive care units.
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Extracorporeal membrane oxygenation as a evolving
treatment modality for low cardiac output state in
developing countries

Vishal K Singh, ESCORT’S HEART INSTITUTE AND
RESEARCH CENTRE, NEW DELHI, INDIA, India
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Priya Poonkodi, ESCORT’S HEART INSTITUTE AND
RESEARCH CENTRE, NEW DELHI, INDIA, India
Rajesh Sharma, Escorts Heart Institute and Research Centre,
New Delhi., India

Amit Varma, ESCORT’S HEART INSTITUTE AND
RESEARCH CENTRE, NEW DELHI, INDIA, India

Objective: To assess the efficacy of bridging with rescue veno-
arterial extracorporeal membrane oxygenation (ECMO) after
repair of congenital cardiac defects

Methods: From September 07 to December 08, 16 cases
underwent ECMO and all cases had intra thoracic cannulation.
Ten cases underwent ECMO post arterial switch operation for
D-Transposition of great arteries (D-TGA) with severe LV
dysfunction. Four cases required ECMO following prolonged
cardiac arrest after intracardiac repair for Tetralogy of Fallot
(TOF) and Rastelli procedure for TOF and pulmonary atresia .
Two cases required emergency ECMO following prolonged
cardiac arrest after severe pulmonary artery hypertensive (PAH)
crisis with severe right ventricular (RV) dysfunction.

Results: The mean age and weight were 184.45 = 181.69 days
and 6.79 £3.91Kg ECMO was successfully weaned off in
69.2%( 11/16) and the mean duration of ECMO was 97 hours.
One case required premature weaning off ECMO due to
excessive bleeding. Eleven cases were successfully discharged and
the mean intensive care unit (ICU) stay was 22 days after weaning
offt ECMO. Five patients expired. One patient had ventricular
dysrhythmia on ECMO and three cases had choreoathetoid
movements following ECMO weaning which responded very well
to oral sodium valproate. The average cost of ECMO per day in our
unit was approximately 300 US$, besides standard ICU costs.
Conclusion: With a rising trend of complex CHD’ being
operated in developing countries, ECMO as a rescue therapy
holds promise, with a small increment in ICU costs.
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Fate of ductal stent deployed in pulmonary circulation on
a critically closing ductus arteriosus

Kothandam Sivakumar, MIOT Hospital, Chennai, India, India
Hariprakash Suriyanarayanapillai, MIOT Hospital, Chennai, India,
India

Radhakrishnan Satish, MIOT Hospital, Chennai, India, India
Arunkumar Govindarajan, MIOT Hospital, Chennai, India, India
Robert Coelho, MIOT Hospital, Chennai, India, India

Anpon Bhagyavathy, MIOT Hospital, Chennai, India, India

Objective: Ductal stent (DS) offers an alternative to Blalock
Taussig shunt (BTS) in cyanotic diseases. We analyze procedural
results and followup till the next palliation.

Methods: Cyanotic infants were offered DS instead of BTS. After
aortogram under sedation with ketamine or general anesthesia,
Prostaglandin E1 stopped, ducts were cannulated with cut pigtail
catheter and coronary guidewires and entire duct stented with 3.5
or 4 mm (former in infants under 2.5 kg) coronary stents. Associated
procedures included pulmonary valve perforation and balloon
dilatation. Subsequent care included 48 hours heparinization, aspirin
and clopidogrel, monthly monitoring for reappearance of hypoxia.
Results: 19 patients aged 3 days to lyear had DS, weight ranged
2.1-6kg. 17 were neonates. Pulmonary valve perforation was
done in 4 patients, others had DS alone. Duct anatomy was
vertical in 8 patients, tortuous in 7, contralateral in 3 and bilateral
in one. The mean oxygenation improved from 58% to 84%,
mean hospital stay was 3.1 +/—0.8 days. There was one
procedural death due to acute stent thrombosis when guidewire
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was removed; two hospital deaths due to pulmonary over-
circulation, hypotension and myocardial failure, one late sudden
death at home. Next palliation in 15 patients included
bidirectional glenn surgery in 5, conduit repair of Fallot’s
tetralogy in 6, BTS in one. The mean duration till next palliation
was 4.6 +/— 3.1 months (2 weeks to 11 months). Four patients
who had balloon pulmonary dilatation had no further surgery.
Conclusions: DS offers a less morbid alternative to BTS in duct
dependent patients; however with considerable procedural and
interstage mortality.
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Hybrid neonatal stage I management of hypoplastic left
heart syndrome in India, a developing economy
Hariprakash Suriyanarayanapillai, MIOT Hospital, Chennai, India,
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Ramyashri Chandrasekaran, MIOT Hospital, Chennai, India, India

Objective: Stage 1 palliation of hypoplastic left heart syndrome
(HLHS) is morbid in developing countries. A less invasive hybrid
approach was adopted in a low birth weight baby.

Methods: HLHS was diagnosed in one of twin delivered
with birth weight of 2.2kg. Echocardiogram showed aortic
atresia, restrictive foramen ovale, adequate right ventricular and
tricuspid valve function. After ProstaglandinE1l (PGE1) and
dopamine infusions for 5 days, bilateral pulmonary artery
banding to 3 mm was done through sternotomy while ventilating
in 21% oxygen. After a pursestring supported insertion of a 6
French introducer sheath through the main pulmonary artery,
angiogram was done in lateral view with cranial angulation. The
entire duct length was stented with 8 mm balloon expandable
stent. The retrograde aortic arch flows were uninterupted. After
stent placement, the PGE1 infusion was stopped. Adequate
Rashkind balloon atrial septostomy was done through a right
femoral venous access.

Results: Systemic pressures stabilised after bilateral pulmonary
artery banding and ductal stent. Baby was extubated in less than
24 hours, and given oral aspirin. On two month follow up, the
baby weighed 4.1 kg, there was a 15 mmHg gradient across the
distal end of ductal stent, which was dilated during a cardiac
catheterization done at 75 days. The baby awaits second stage
Norwood procedure. At the last follow up right ventricular and
tricuspid valve function are good.

Conclusion: Stage I hybrid management of HLHS offers a less
morbid and more predictable approach than conventional
Norwood especially in the developing world.
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Relative plasma Brain Natriuretic Peptide (BNP) level
may predict ability to wean from extracorporeal life
support (ECLS)
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Objective: To determine whether the relative change in plasma
BNP during weaning from ECLS predicts successful separation
from mechanical support in children.

Methods: A prospective cohort study, in children receiving ECLS
for cardiac support in a tertiary paediatric intensive care unit
between December 2007 and November 2008. Weaning
duration was calculated (t;-ty) where t, was the time at which
ECLS was maximal, immediately prior to commencing weaning,
and t; was the time of the final decision whether or not to
decannulate. Plasma BNP samples were taken times t, and t;
(BNPy, BNP; respectively)and the plasma BNP ratio
(BNP{:BNP() was calculated for each weaning attempt. The
ECLS team were blind to plasma BNP levels.

Results: Nineteen weaning attempts were made in eighteen
children, median age 101 days (range 1 day—15.7 years). Thirteen
patients required ECLS after surgery for congenital heart disease,
two had uncontrolled arrhythmia and three had refractory septic
shock. The overall median duration of weaning (t;-ty) was
18.5 hours (range 3-92.5hours). Median BNP, was 600 pg/ml
(IQR  253-635pg/ml) and BNP; was 555pg/ml (IQR
353-763 pg/ml). Twelve weaning attempts were successful, and
seven were not. Weaning time t;-t, was 19.8hours and
16.0 hours for successful and unsuccessful groups respectively
(p=0.23). BNP{:BNP, was lower in patients that were
successfully weaned (median 0.86, range0.1-2.0), than for those
who could not be weaned median 2.0 (0.9-3.3) (p = 0.009).
Conclusions: BNP:BNPj may be a useful adjunctive predictor of
successful weaning from ECLS in children.
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Acute kidney injury following cardiac surgery in children
-application of pRIFLE-

Yuichiro Toda, Department of Anesthesia, Okayama University Medical
School, Japan
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Medical School, Japan

Kazuyoshi Shimizu, Department of Anesthesia, Okayama University
Medical School, Japan

Satoshi Suzuki, Department of Anesthesia, Okayama University
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Shunji Sano, Department of Cardiac Surgery, Okayama University
Medical School, Japan

Objective: To identity incidence of Acute kidney injury(AKI) and
outcome of this complication in children following cardiac
surgery.

Methods: A retrospective cohort study using the prospectively
collected electronic database. Children under 18 years old
admitted to cardiac care unit (CCU) during 2007 were included.
Only creatinin component of pRIFLE criteria(Akcan-Arikan,
Kidney Int 71, 2007) was used to classify AKI in this study. Then
patients were categorized into Normal (N), Risk (R), Injury (I),
or Failure (F) by change in Estimated creatinin clearance.
Results: Our data identified 322 children under 18 years of age.
Their median age was 20.5 months, body weight was 8.6 kg and
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gender male was 183/322(56.8%). By the pRIFLE criteria, there
were 100 children with AKI on admission to CCU. Forty-four
children were classified as R, 26 were I, and 33 were E Some of
them developed to worse category judged by max serum
creatinin during stay. These children with AKI had significantly
higher mortality (7.0% vs 0.45%, p = 0.0014), longer duration of
mechanical ventilation (75 vs 8 hrs, p < 0.0001), longer duration
of CCU stay (7 vs 4 days, p <0.0001), and higher incidence of
peritoneal dialysis requirement (16.0 vs 2.3%) compared with
children without AKI.

Conclusion: About one third of children under 18 years of age
following cardiac surgery developed AKI within 24 hrs after
admission to intensive care unit when classified by the creatinin
component of pRIFLE. These children with AKI required more
ventilatory and/or renal supports.
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Response to Bosentan in Children with Functional Single
Ventricle

Zhuoming Xu, Department of cardiovascular surgery, Shanghai
Children’s Medical Center, Medical college of Shanghai Jiaotong
University, China

Limin Zhu, Department of cardiovascular surgery, Shanghai Children’s
Medical Center, Medical college of Shanghai Jiaotong University,
China

Xiaoman Cai, Department of cardiovascular surgery, Shanghai
Children’s Medical Center, Medical college of Shanghai Jiaotong
University, China

Gang Ji, Department of cardiovascular surgery, Shanghai Children’s
Medical Center, Medical college of Shanghai Jiaotong University,
China

Jinfen Liu, Department of cardiovascular surgery, Shanghai Children’s
Medical Center, Medical college of Shanghai Jiaotong University,
China

Zhaokang Su, Department of cardiovascular surgery, Shanghai
Children’s Medical Center, Medical college of Shanghai Jiaotong
University, China

Objective: To describe an early experience of treating 14 children
with the dual endothelin receptor antagonist bosentan, which is
known to be safe and effective in adults with pulmonary
hypertension.

Background: In cavopulmonary anastomoses (Glenn shunt and its
variants, Fontan palliation and its variants), even slight increases
in pulmonary vascular resistance can significantly lower the
transpulmonary blood flow, therefore, leading to circulation
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failure. Similar unknowns exist regarding potential for benefit of
administration of pulmonary vasoactive agents in functional
single ventricle (ESV).

Design: In this prospective, observational study, 14 children with
FSV of high-risk factors undergoing cavopulmonary anastamosis
received bosentan therapy (Table). The median age was 11
months (range 5 months—15 years).

Interventions: Bosentan was given as 2—4 mg/kg/day, twice daily.
At the cutoff date, children were treated for a mean of 3.4
months (range 2—5 months).

Main outcome measures: Response to treatment was judged by
WHO functional class, six minute walk test, and oxygen
saturation.

Results: Bosentan was well tolerated. WHO class, six minute walk
test, and oxygen saturation improved significantly (Figure 1, 2).
Conclusion: These data suggest that bosentan, an oral endothelin
ETA/ETB receptor antagonist, is efficacious for the treatment of’
high-risk FSV children. Confirmation of these results in a
randomized, controlled trial is essential.

Patient Age Sex Weight (kg) Diagnosis Procedure
No.
1 24m F 10 TA/TGA/VSD/ R-BDG
ASD/PH S/P PAB
2 24m F 8.5 SV/SA/PA L-BDG
3 12m M 6.5 HLHS S/P Norwood?  Bi-BDG
4 Sm M 5 L-TGA/VSD/SA/PS Bi-BDG
5 7m M 5.5 HRHS R-BDG
6 1lm M 8.5 SV/ISA/CAVSD/PS R-BDG
7 3y F 12 PA/VSD Bi-BDG
8 8m F 7 SV/SA/PS R-BDG
9 Ty F 12 SV/PS R-BDG
10 18m M 10 Ebstein’s anomaly 1 1/2 repair
11 3y M 13 PA/IVS 1 1/2 repair
12 3y M 13 TA/PA/VSD Staged Fen. Fontan
13 4y F 13 SV/CAVSD/PS Fen. Fontan
14 15y M 35 SV/SA/PS Fen. Fontan
Initials of Conventional treatment Duration of
Bosentan Bosentan
Patient No. diuretics  ACEI  Digoxine
1 3m post-op Y N N 3m
2 1w post-op Y N N S5m
3 1w post-op Y N N 2m
4 1w post-op Y N Y 3m
5 4d post-op Y N N 3m
6 1w post-op Y Y N 3m
7 1m post-op Y Y N Sm
8 1w post-op Y N N 3m
9 2w post-op Y N N 4m
10 1w post-op Y Y N 3m
11 8m post-op Y N N 3m
12 1m post-op Y N N 3m
13 2w post-op Y N N 4m
14 8y post-op Y N N 3m
"cbmi«un 100
WL FU o B " rom
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Figure | Changes of WHO functional class Figure 2 Changes of oxygen saturation
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Effect of epinephrine injection via left atrium versus right
atrium on resuscitation of cardiac arrest

Fuxia Yan, Cardiovascular Institute and Fu Wai Hospital, Chinese
Academy of Medical Sciences, China

Rong Wang, Cardiovascular Institute and Fu Wai Hospital, Chinese
Academy of Medical Sciences, China

Yue Tang, Cardiovascular Institute and Fu Wai Hospital, Chinese
Academy of Medical Sciences, China

Wenjing Xiao, Cardiovascular Institute and Fu Wai Hospital, Chinese
Academy of Medical Sciences, China

Qian Lei, Cardiovascular Institute and Fu Wai Hospital, Chinese
Academy of Medical Sciences, China

Qinhua Xue, Cardiovascular Institute and Fu Wai Hospital, Chinese
Academy of Medical Sciences, China

Yuhong Wang, Cardiovascular Institute and Fu Wai Hospital, Chinese
Academy of Medical Sciences, China

Lihuan Li, Cardiovascular Institute and Fu Wai Hospital, Chinese
Academy of Medical Sciences, China

Objective: The purpose of this study was to determine if delivery
of epinephrine to heart via left atrial line is more efficient than
right atrial epinephrine administration during cardiac resuscita-
tion.

Methods: This randomized, blind, crossover controlled study,
undertaken at an institute research laboratory, involved 6 mixed-
breed dogs. Animals had two catheters placed into right atrium
under anesthesia by ketamine, diazepam and relaxant with
mechanical ventilation. Asphyxial cardiac arrest was induced by
stopping ventilation, After 10 minutes of ventricular fibrillation, the
dogs were randomized to two groups, each comprising 3 dogs. The
dogs were given either left atrial or right atrial epinephrine
(0.05 mg/kg), and followed by 3 minutes cardiopulmonary resusci-
tation. 2 direct current countershocks (0.5]/kg) were attempted
over one minute and, if unsuccessful, repeating resuscitative efforts
were given by the same way. After two times cardiac resuscitation, if
still unsuccessful, crossing over the left atrial and right atrial
administration of epinephrine between two groups, and repeating
the same resuscitation for another two times.

Results: In the first left atrial epinephrine group, return of
spontaneous circulation was faster, and peak aterial pressure and
peak heart rate were higher after epinephrine administration, and
no animal needed subsequent epinephrine administration via
right atrium. In the first right atrial epinephrine group, all the
animals needed subsequent epinephrine administration via left
atrium. Two animals restored spontaneous circulation and one
didn‘t response to epinephrine during four times resuscitations.
Conclusion: Administration of epinephrine via left atrium is more
efficient than via right atrium for resuscitation of cardiac arrest.

6176

Post-cardiac Surgery Handover: A Simple Tool Improves
Quality by Reducing Omissions in Information
Exchanged

Samara Zavalkoff, Montreal Children’s Hospital, Canada

Saleem Razack, Canada

Josee Lavoie, Canada

Arian Dancea, Canada

Objective: To improve quality of care of complex, post-cardiac surgery
patients by reducing omissions in information exchanged during
handover, without significantly prolonging handover duration.
Methods: An interdisciplinary group developed a fill-in-the-
blank, one-page tool to guide information exchange between the
OR and PICU teams, during handover of post-cardiac surgery
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patients. The tool consists of four categories of information:
preoperative (7 elements), medical intra-operative (14 elements),
surgical intra-operative (11 elements) and current status (11
elements). We conducted a prospective, interventional study to
establish the tool’s impact on information exchanged overall(total
score) and in the four categories (4 subscores). One investigator
directly observed all handovers, scored them with a checklist
(1 point per element if discussed) and timed their duration.
Results: The pre and post-intervention groups were similar at
baseline. There was a significant improvement in the total
handover score after the implementation of the handover tool
(28.2+/—4.6 vs. 33.5 +/— 3.7 points, p = 0.002). In addition,
there was a significant improvement in the medical (8.3 +/— 2.6
vs 10.3 +/— 2.1 points, p = 0.024) and surgical (7.5 +/— 1.4 vs
9.3+/—1.6 points, p=0.002) intraoperative subscores. The
preoperative and current status scores did not change. There was
no considerable increase in handover duration when using this
tool (8.3 +/— 4.6 vs 11.1 +/— 3.9 minutes, p =0.1).
Conclusions: Use of a simple tool, during handover of post-cardiac
surgery patients, resulted in a more complete exchange of critical
information with no significant prolongation of the handover
duration.

6177

The Hybrid Procedure in the Management of Neonates
with Large Left Ventricular Tumours: Intermediate Term
Follow Up

Saadeh B Jureidini, Saint Louis University/Cardinal Glennon
Children’s Medical Center, United States

Grace A Freire, Saint Louis University/Cardinal Glennon Children’s
Medical Center, United States

Kenneth O Schowengerdt, Saint Louis University/Cardinal Glennon
Children’s Medical Center, United States

Kathy Tinker, Cardinal Glennon Children’s Medical Center,

United States

Andrew C Fiore, Saint Louis University/Cardinal Glennon Children’s
Medical Center, United States

Neonates with large, space-occupying left ventricular (LV)
tumours present with ductal dependent systemic circulation.
Their management with total or subtotal resection or Norwood
palliation have been associated with disappointing and often fatal
outcome. We present our short-term follow-up of two such
neonates after the hybrid procedure.

The two patients were diagnosed prenatally with large tumours
occupying the majority of the LV. Both patients had moderate to
severe mitral regurgitation and heart failure scores which
improved on Digoxin. At birth, ductal patency with prostaglan-
din was deemed necessary because the following findings were
noted by echocardiography: retrograde aortic arch flow, bidirec-
tional ductal flow, reduced antegrade aortic flow, poor LV
function (in one patient) and significant mitral regurgitation.
After stabilization with intravenous inotropes and diuretics, each
patient underwent the Hybrid approach at one week of life.
Following sternotomy self expandable 8 and 9 mm stents were
implanted into the ductus arteriosus following bilateral 3.5 mm
branch pulmonary artery bands. One week later they underwent
balloon atrial septostomy. At 5 months of age, both patients
demonstrated almost total resolution of mitral regurgitation,
improvement to normal systolic LV function and clinical
resolution of heart failure symptoms. After repeat catheterization,
they underwent surgical Norwood, removal of stent and Glenn
shunt with satisfactory results. Both patients are thriving well at
15 and 16 months of age.
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We conclude that the hybrid approach followed by staged cavo-
pulmonary avastomosis is feasible and an effective alternative in
the management of neonates with large LV tumours

6178

The Advancement of Nursing Care for Children with
HLHS in Western Canada

Lois Hawkins, Stollery Children’s Hospital, Edmonton, Canada
Sharon Chow, Western Canadian Children’s Heart Network,
Edmonton, Canada

Gwen Rempel, University of Alberta, Edmonton, Canada

Lea Legge, Variety Children’s Heart Centre, Winnipeg, Canada
Marie Pennet, Royal University Hospital, Saskatoon, Canada
Patty Knox, Alberta Children’s Hospital, Calgary, Canada
Laurie Cender, BC Children’s Hospital, Vancouver, Canada
Mary Spencer, BC Children’s Hospital, Vancouver, Canada

Purpose: The Western Canadian Childrens Heart Network
(WCCHN) serves the pediatric cardiac population of Canada’s
four western provinces and two northern territories.

The Network’s goals: sharing clinical knowledge and expertise,
improving care for children with heart disease, and providing
support for these children and their families. Nursing’s goal is
evidence-based practice — one target group has been infants with
hypoplastic left heart syndrome (HLHS) and their families.
Process: Monthly Allied TeleHealth session provide a forum for
collaboration,  discussion and implementation regarding
WCCHN nursing practice. Expertise & Leadership — With
doctoral support from the Faculty of Nursing at the University of
Alberta, advanced practice nurses at the Network’s two surgical
sites (Edmonton’s Stollery Children’s Hospital and Vancouver’s
BC Children’s Hospital) have developed core patient education
material, teaching strategies and nursing interventions that have
been adopted by the Network. Education — HLHS families
receive a detailed information package. Teaching includes scale
and oximeter use, infant assessment, CPR, and decision-making
when their infant is ill. Consultants — TeleHealth case
conferences are utilized for complex discharges, particularly
those from remote locations. Network nurses are key resources
for primary caregivers and families once infants are home.
Research — The Network conducts annual quality reviews and
family satisfaction surveys. Neurodevelopmental outcomes con-
tinue to be tracked, and parenting research continues.
Conclusion: The Network nursing approach has proven successful. A
conceptual model of parenting and nursing’s role in preparing and
caring for HLHS families is evolving. A focussed nursing database
would further enhance Network nursing research and practice.

6179

Valvulate stent implantation on pulmonary valve
Manuela Asenjo, Hospital General Gregorio Mararion, Spain
Ragquel Martinez, Hospital General Gregorio Mararion, Spain
Cristina Relario, Hospital General Gregorio Mararion, Spain
Susana Cobos, Hospital General Gregorio Mararion, Spain

Objetive: We present two patients, 11 and 14 years old, carriers of
valve prosthesis lung failure and are candidates for surgery to
change the prosthesis to be implanted stent valvulado through
femoral catheterization.

Methods: For two patients, 11 and 14 years, patients with
congenital heart disease and had been made through implant
artery cow to replace the pulmonary valve. Valve implanted is
MELODY (biological membrane and suture mounted on a stent)
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through femoral catheterization with a device that incorporates a
24 Fr introducer of low profile for ease of introduction,
transportation and deployment of the native valve, without
losing its properties as valve Native long.

Results: The procedure was between 30 and 90 minutes. without
complications. Patients were discharged within 24 hours of
intervention.

Conclusion: The implant of the Melody valve is an alternative to
surgery, avoiding the risks inherent in it. Another advantage is the
reduction of hospitalization and reduction in the critical care units.

6180

Angioplasty of lung branch with cutting-ballon in
pediatric patients

Manuela Asenjo, Hospital General Gregorio Maration, Spain
Ragquel Martinez, Hospital General Gregorio Mararion, Spain
Susana Martinez, Hospital General Gregorio Mararion, Spain
Susana Cobos, Hospital General Gregorio Mararion, Spain
Cristina Relario, Hospital General Gregorio Mararion, Spain

Introduction: Angioplasty branches of underlying lung or lobares is
a technique in the laboratory of hemodynamics in children. The
causes of these strictures can be congenital and surgical treatment
but his ball conventional high pressure do not get satisfactory
results because the elasticity of injuries thus began the use of
cutting-Ballon (CB). These balls shrink avoid making small cuts
longitudinal tissue inside the artery.

Methodology: Since 2006 we have performed 129 lung angio-
plasties and 19 of them since we started with CB use in 2005.
The ages of patients ranged between 1 month and 6 years.

The most common diseases that the patients presented were:
Syndrome of left ventricular hypoplasiaPulmonary stenosis
CIVTruncusTransposition of great arteries.

Results: In 80% of the cases was an increase in the size needed in 6
of them stent implantation to maintain the desired diameter and
3 of them coated stent to cover dissection successfully angio-
graphic later.

Conclusion: Angioplasty of the pulmonary branches with CB is a
relatively simple technique, which compared with the use of
conventional balls, improved performance, without increasing
risks or complications.

6181

Puncture transhepatic in neonatal patient

Manuela Asenjo, Hospital General Gregorio Maration, Spain
Raquel Martinez, Hospital General Gregorio Maration, Spain
Susana Martinez, Hospital General Gregorio Mararion, Spain
Susana Cobos, Hospital General Gregorio Mararion, Spain
Cristina Relario, Hospital General Gregorio Mararion, Spain

Introduction: A case of neonatal patients with congenital heart
disease, surgery, ventricular support and membrane oxygenator
(ECMO) via femoral vein and right internal presented
impossibility of channeling femoral veins.

Methodology: Patient 50 days and 3.2kg, diagnosed with
pulmonary atresia and hypoplastic pulmonary extreme branches.
Unifocalizacién of surgery and interposition of homoingerto.
Hemodynamic study is done by branches of pulmonary stenosis
and inability to puncture the femoral or jugular vein was decided
channeling inferior vena cava puncture transhepatica

Results: After a puncture failed the liver vein was canalized and
progresses 5 Fr introducer of Pediatric and inferior vena cava to
the study without complications within it.


https://doi.org/10.1017/S1047951109991946

114 Cardiology in the Young: Volume 20 Supplement 1

For the withdrawal of the introducer is accurate placement plug
Ampltzer 5 mm puncture closure of the channel.

Conclusions: The transhepatica puncture is a useful and viable
access in those patients who present impossibility of puncture and
channeling of more frequent use due their pathology even in
patients of less than six months of age.

6183

Growth and nutritional intervention in infants and young
children with congenital heart disease: a snapshot of the
Queensland Paediatric Cardiac Service population

Claire Costello, QLD Paediatric Cardiac Service, Mater Children’s
Hospital, Brisbane, Australia, Australia

Marcelee Gellatly, QLD Paediatric Cardiac Service, Mater Children’s
Hospital, Brisbane, Australia, Australia

Jane Daniel, QLD Paediatric Cardiac Service, Mater Children’s
Hospital, Brisbane, Australia, Australia

Robert Justo, QLD Paediatric Cardiac Service, Mater Children’s
Hospital, Brisbane, Australia, Australia

Kelly Weir, Royal Children’s Hospital, Brisbane, Australia, Australia

Infants and young children with congenital heart disease (CHD)
commonly experience growth retardation, causes are multi-
factorial including decreased oral intake secondary to feeding
difficulties.

The aim of this investigation was to assess the degree of growth
failure in children attending the Queensland Paediatric Cardiac
Service to inform further research and treatment within this
service.

Growth parameters, feeding practices and previous nutritional
intervention information was collected on 76 patients aged 0-3
years with CHD on admission to hospital for cardiac surgery.
Data were collected via parents/carers completion of written
questionnaires, reported growth and feeding history on admis-
sion. Data were examined using descriptive statistics, CDC 2000
growth charts and Epilnfo software.

In this population (n = 77), 58% were male with a median age of
4 months (range 0-33 months). Median hospital length of stay
was 10.5 days (range 4-50 days). Poor growth was demonstrated
in this group with a mean weight z score —1.4 (SD * 1.2), mean
height z score —0.9 (SD * 1.1) and mean weight for height z
score —0.9 (SD * 1.5). Using WHO cut-off’s for z scores (<—2
SD), 32% had wasting, 12% had stunting and 28% malnutrition.
A significant proportion of patients were <3rd percentile for
weight (48%); height (25%) and combined weight for height
(35%) with 39% crossing down weight percentiles pre-admission.
21% of patients had a naso-gastric tube for feeding and 28% were
on fortified feeds on admission.

Growth failure is common in infants and children with CHD.
Further research is underway linking cardiac diagnosis, oral
feeding difficulties and growth failure. 23/1 DG.

6184

Oral feeding difficulties and growth failure in infants and
young children with congenital heart disease: what is the
clinical evidence?

Marcelee Gellatly, Queensland Paediatric Cardiac Service, Mater
Children’s Hospital, Australia

Claire Costello, Queensland Paediatric Cardiac Service, Mater
Children’s Hospital, Australia

Jane Daniel, Queensland Paediatric Cardiac Service, Mater Children’s
Hospital, Australia

Robert Justo, Queensland Paediatric Cardiac Service, Mater Children’s
Hospital, Australia
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Kelly Weir, Royal Children’s Hospital, Brisbane, Australia

Oral feeding difficulties and growth failure are common in
infants and young children with congenital heart disease (CHD).
Current literature linking these two factors is limited.

The aim of this investigation was to identify the incidence of oral
feeding difficulties and growth failure associated with specific
cardiac diagnoses in children attending the Queensland Paediatric
Cardiac Service.

Oral feeding skills, anthropometric data and cardiac diagnoses
(cyanotic/acyanotic) were collected from 57 children with CHD
on admission to hospital for cardiac surgery. Data collected on
admission were growth parameters, clinical feeding assessments
and parents’/carers’ completion of written questionnaires.
Data were examined using descriptive statistics and CDC 2000
growth charts.

In this population (n = 57), 58% were male with a median age of
4 months (range 0-33 months). Oral feeding difficulties were
identified in 61% (n = 35) of patients, of which 19% were nil by
mouth pre-surgery. A significant proportion of patients demon-
strated growth failure (< =3rd percentile) for weight (50%);
height (33%) and combined weight for height (33%). Addition-
ally, patients with oral feeding difficulties (n = 35) were more
likely to have growth failure for weight (59%); height (36%) and
weight for height (39%). Growth failure was more evident in
acyanotic (24%) versus cyanotic (9%) patients for combined
weight for height. There was no relationship between diagnosis
and presence of oral feeding difficulties.

A relationship exists between oral feeding difficulties and growth
failure. Future prospective studies are required to identify
effective intervention strategies to minimise the impact of oral
feeding difficulties and growth failure.

6186

Perioperative needs of parents with congenital heart
disease

Yongmei Guan, Heart Center, Shanghai Children’s Medical Center,
Shanghai, China, China

Pingping He, Heart Center, Shanghai Children’s Medical Center,
Shanghai, China, China

Xiaorong Gu, Heart Center, Shanghai Children’s Medical Center,
Shanghai, China, China

Objective: To describe the parents’ perioperative needs of children
with congenital heart disease, and to identify the factors
influencing parents’ needs.

Methods: Descriptive comparative design was used in this study.
Purposive sampling was used to recruit 802 parents. Parents’
needs of children with congenital heart disease in self-developed
questionnaire included 34 items, 6 domains which are decrease
anxiety, seek information, help children, accompany children,
seek support, environment and equipment.

Results: The mean score of the parents’ needs was 3.98, seek
information, decrease anxiety and help children ranked the top
three needs of the parents. The factors influencing the needs of
the parents were gender, age, timing of children’s diagnosis,
parents’ occupation and family income.

Conclusion: Nurses should apply their knowledge and skills to
communicate with the parents to meet the information needs of
the parents. Nurses should provide age-appropriate care to
different kids, provide family centered nursing care and help the
parents to participate in taking care of their child, and seek
resource to provide financial support to the poor family.
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The Expert Congenital Cardiac Nursing Model: The
Advancement of Borderless Expertise

Jeanette M Guimond, Hospital For Sick Children, Canada

Collaboration between an interprofessional team from the
Cardiac Critical Care Unit, at SickKids hospital in Toronto,
Canada, and Children’s HeartLink, a non-profit organization
from the United States, has resulted in several medical exchanges
to China. To date SickKids and Children’s HeartLink have
collaborated three international exchanges to Chengdu. The
overall goal of each exchange was to work in partnership with the
local hospital to improve its capacity to advance the care of
pediatric cardiac patients.

Objective: To discuss how care can be advanced through
professional exchanges. To meet the challenge to provide expert
care in an environment where there are modest resources and
sensitivity to culture diversity is expected.

Methods: This presentation will highlight the role of the
interprofessional team within these medical exchanges. These
exchanges provide an opportunity for teaching, coaching, and
mentoring the local team both at the bedside and in a more
formal classroom environment.

Results: The SickKids interprofessional team worked closely with
their Chinese colleagues, as a unified team, to advance the care of
pediatric cardiac patients.

Conclusion: Through an interprofessional, collaborative approach,
expert models of care can be incorporated into an already
existing practice, advancing overall patient care.

6188

The challenge of respiratory therapy to delayed

sternal closure after surgical repair of congenital

heart defect

Pingping He, Department of cardiovascular surgery, Shanghai
Children’s Medical Center, Medical college of Shnaghai Jiaotong
University, China

Liping Liu, Department of cardiovascular surgery, Shanghai

Children’s Medical Center, Medical college of Shnaghai Jiaotong
University, China

Jun Bian, Department of cardiovascular surgery, Shanghai Children’s
Medical Center, Medical college of Shnaghai Jiaotong University, China
Gang Ji, Department of cardiovascular surgery, Shanghai Children’s
Medical Center, Medical college of Shnaghai Jiaotong University, China
Limin Zhu, Department of cardiovascular surgery, Shanghai Children’s
Medical Center, Medical college of Shanghai Jiaotong University, China

Objective: Delayed sternal closure (DSC) is one of useful
technique to prevent cardiac tempnade resulted from myocardial
edema during the early period after open heart surgery. The aim
was to establish the respiratory effect of DSC, and to guide
ventilation management after closure immediately.

Methods: Thirty-five infants with the median age 6 weeks (ranged
from 2 days to 13 weeks) and median weight 4.0 kg (ranged from
1.7 to 9kg) were involved in his study. Respiratory function and
hemodynamic was measured 30 min before and after sternal
closure prospectively in paralyzed ventilated infants.

Results: After operation about (2.9 £0.9)d were successful to
close without mediastinal infection .The change of hemody-
namic, air way mechanism and oxygenation 30 min before and
after DSC were shown in table 1, which showed a significant
increase of peak airway pressure (PIP) (P <<0.01, 11.2%) and a
significant decrease of dynamic compliance (Cdyn ) (P <0.01,
32.2%) 30min after DSC. At the mean while, there was a
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significant decrease of PaO2/FiO2 ratio (279.4 £78.3 versus
241.6 = 101.1, P <0.05), DA-aO2 (166.7 * 70.3 versus 203.8 *
82.3, P <0.01) and respiratory index (1.7 £ 1.4 versus 2.4 = 1.9,
P <0.01). Also, there was no significant change on hemody-
namic. Fifty-four % of the patients developed pulmonary
atelectasis or effusion. Three cases developed ventilation
associated pneumonia account for the incidence of 12%.
Conclusion: The respiratory function and oxygenation may be
compromised after DSC and the mechanical ventilation should
be very carefully. The best opportunity peri-DSC should
improve the outcomes for the patients.

Table 1 The effect of hemodynamic, air way mechanism and
oxygenation 30 min before and after DSC

pre-DSC post-DSC P value

HR (bpm) 140.3 £23.9 143.4£19.8 P>0.05

hemodynamic BP(M) (mmHg) 69.0 *11.7 70.5 = 14.8 P>0.05
CVP (mmHg) 104+3.2 113*31 P>0.05

PIP (cmH,0) 18.7*+3.6 20.8*+3.6 P>0.01

airway mechanism MAP (cmH,0) 8.0+x22 87+£22 P>0.05
Cdyn (ml/cmH,0) 3.7x1.7 3.1%1.1 P>0.01

P/F 279.4*+783 241.6*101.1 P>0.05

oxygenation DA-a O, (mmHg)  166.7 £70.3 203.8+823 P>0.01
RI 1.7+14 24*19 P>0.01
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Transition to Adult Care in the Pediatric McMaster Lipid
Clinic

Liz Helden, McMaster Children’s Hospital, Canada

Geraldine Cullen-Dean, Hospital for Sick Children, Canada
William Conner, McMaster Children’s Hospital, Canada

Katherine Morrison, McMaster Children’s Hospital, Canada

Andrew Don-Wauchope, Hamilton Health Sciences, Canada

The benefit of ongoing treatment of Familial Hypercholester-
olemia is to prevent cardiovascular disease in mid-adulthood. As
young adults with Familial Hypercholesterolemia move away
from a Pediatric setting their level of support changes and these
changes may disrupt lifestyle interventions and adherence to
medications. There are a number of factors that make the
transition easier for young adults. One of these factors can be
addressed by a formal transition clinic.

The Pediatric Lipid clinic at McMaster Children’s Hospital has
recently introduced a transition Lipid Clinic for patients 17-20
years of age.

It is critical to start the transition process early in the clinic to
encompass the different stages of development from child to
adulthood. At the Pediatric Lipid Clinic self~-management skills
for a heart healthy lifestyle is introduced early in life to increase
the likelihood of health behaviours and, for some, cholesterol
lowering medication continuing into adolescence and young
adulthood.

For many years, the clinic has already incorporated some of the
concepts of the shared management model described by the
Toronto’s Hospital for Sick Children Good 2 Go Transition
Program. Education and care has gradually shifted from
combined clinic visits with parent and youth to visits only with
the youth. In addition, the clinic utilizes tools such as clinical
adolescent assessment forms, Readiness checklist, group educa-
tion, Good 2 Go MyHealth Passport modified for dyslipidemia
and graduation certificates. The clinic will be evaluated to
determine if this approach improves the effectiveness of transition
and improves medical follow-up in adulthood.
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Readiness to Change in Parents and Obese Youth
Commencing a Pediatric Weight Management Program
Liz Helden, Department of Pediatrics, McMaster University, Canada
Susan M Docherty-Skippen, Department of Pediatrics—McMaster
University, Canada

Katherine M Morrison, Department of Pediatrics—McMaster University,
Canada

Readiness to change (RTC) is important in counseling families
regarding behaviour modification, although assessment of RTC
in families and youth with obesity remains under investigated.
Objective: To assess RTC at commencement of a pediatric weight
management program, in parent and youth, and their confidence
in maintaining those changes over the next 6 months.

Method: Parents and youth (8—16 years) enrolled in a research
study to assess the Determinants of Change in Childhood
Obesity (DECCO) identified their RTC at baseline using a 10-
point visual analog scale. The study visit included assessment of
demographics, family history, lifestyle, anthropometry measure-
ments, and body composition by DXA.

Results: Of the 268 children (123 males) enrolled in the study,
(BMI Z-score 2.26 =0.39; body fat 39.9 £5.08% in boys,
42.1 = 4.43% in girls), 244 completed the RTC questions. Parent
scores for current RTC were higher than youth ((mean * SD);
8.3+ 1.51 vs. 7.5+ 1.98, p <0.0001), although the range was
broad for both (3—10 vs. 1-10). Confidence of maintaining
change for 6 months was also higher in parents (7.9 = 1.56 vs.
7.5 £2.23, p<<0.0001).

Summary: At the onset of presentation to a pediatric weight
management program, RTC in parents and youth with obesity
varies greatly. Parents’ RTC and confidence that they can
maintain these changes exceeds that of their children. Difterent
strategies for weight management may need to be implemented
for those at different RTC and confidence levels.
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The Healthy Hearts Study: Recruitment and Consenting
Issues in a School-based Rheumatic Heart Disease
Screening Study

Heather Kellas, KidzFirst Public Health Nursing, Counties Manukau
District Health Board, New Zealand

Brenda Luey, KidzFirst Public Health Nursing, Counties Manukau
District Health Board, New Zealand

Rachel H Webb, Starship Children’s Hospital and the University of
Auckland, New Zealand

Diana Lennon, School of Population Child and Youth Health,
University of Auckland, New Zealand

Adrian A Trenholme, KidzFirst Children’s Hospital, Counties
Manukau District Health Board, New Zealand

Nigel ] Wilson, Department of Paediatric and Congenital Cardiac
Services, Starship Children’s Hospital, New Zealand

Obyjectives and methods:A screening study using portable echocardio-
graphy was developed to determine the prevalence of Rheumatic
Heart Disease (RHD) in children 10-13 years in Counties
Manukau, South Auckland. The study population consisted of
seven socio-economically deprived schools, where the majority of
students are Pacific Islanders or Maori. KidzFirst Public Health
Nurses (KFPHN) deliver nursing services to these schools and have
experience recruiting participants into community research
programmes (eg Meningococcal B Vaccine Trials).

The KFPHN team, cultural advisors and investigators developed
materials including information pamphlets, and consent forms.
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Pacific translations were produced. School principals were
approached and educational talks to students delivered by nurses.
Initially a two-stage process was used with families given an
invitation flyer and responders then sent a consent form. After
piloting this process in two schools a simplified single-stage
process was adopted. Nurses worked in partnership with
Community Workers making home visits, telephoning families
and liaising with school staft.

Results: 1292 of the 1759 students returned consent forms: the
overall response rate was 74%. 1158 consented: the overall consent
rate was 66%. Using the two-step process the consent rate was 53%;
consent increased to 79% using the one-step process. Consent rates
at individual schools varied between 44% and 90%. Community
Workers made 2050 phone calls and 491 home visits.

Conclusions: Higher consent rates were achieved using the one-
step process. Despite standardised methods variable consent rates
were observed across the 7 study schools. Culturally-appropriate
community workers appear to be essential for successful
recruitment and community engagement.
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Using a ‘sense of coherence’ as a way to situate adults’
understanding of their congenital heart disease

Joy E Lyon, University of Southampton, United Kingdom

Aim: to explore how adults understand their congenital heart
disease; this study explored adults’ views of living well with
CHD.

Research design: a convenience sample of twenty-eight people
aged 20-52 years was recruited from an adult congenital cardiac
outpatient clinic at a UK tertiary cardiac centre. Participants took
part in qualitative, one-to-one, focused interviews in which they
provided their personal story of living with their heart condition.
Findings: the key themes emerging from the stories were health
within illness and positive health. These themes are related to the
sense of coherence outlined by Antonovsky in 1987, which is
used to situate the adults’ understanding of their heart condition
within existing theories of health behaviour change. Events that
are understandable, meaningful and manageable contributed to
participants’ perceptions of being well.

Conclusions: information about the heart condition was under-
standable when it was related to daily life; this was in contrast to
medical, textbook explanations.

Engaging in meaningful activities contributed to participant’s
well being. This included making their own decisions regarding
career options, relationships, sporting activities.

Events were considered to be manageable if support was available,
when necessary, from family, partners, friends or health
professionals. Participants appreciated opportunities to provide
support for themselves and others, demonstrating a reciprocal
partnership, rather than dependency.

Implications for practice: structuring clinic activities using
principles of motivational interviewing may contribute towards
preparing ACHD patients to engage actively in the clinic visit.
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Development of specialist Adult Congenital Heart
Unit at The Prince Charles Hospital- trialling a unique
Queensland model of Transition care

Theresa Malpas, The Prince Charles Hospital Chermside Brisbane,
Australia

Jillian Kaisar, The Prince Charles Hospital Chermside Brisbane,
Australia
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Background: Since 1968 this hospital has successtully treated the
paediatric and ever-increasing adult population with congenital heart
conditions. In 2005 the Adult Congenital Heart Unit was established.
In 2008 paediatric cardiology relocated elsewhere. A Transition policy,
model of care and evaluation process has commenced. Current
psychological research within the unit includes state-wide psycho-
social profiling of the adult congenital heart population. Qualitative
research explores the experiences of young Australian adults with
congenital heart conditions and parental perspectives.

Aims: Our unit aims to provide specialist inpatient and outpatient
services to adolescents and adults; seamless transition from paediatric
to adult services; and multidisciplinary