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Background and Objectives: Severe elevation of pulmonary artery systolic pressure (PAP)
1s not a typical feature of aortic valve stenosis (AS), yet it is occasionally observed. The
objectives of our study were: 1) to determine the distribution of PAP in patients with severe
AS; 2) to determine the factors associated with elevated PAP in these patients.

Methods: The computerized database of the echocardiography laboratory at our institution
was used to identify consecutive patients with severe AS (aortic valve area <1 cm?®). The
echocardiographic reports of these patients were reviewed and the relevant echocardiographic
data was collected. The distribution of PAP in these patients and the factors associated with
elevated PAP were determined.

Results: Among 155 patients with severe AS identified during a 22 months period (age:
75411 yrs; 37% men) — PAP was <35 mmHg in 42 (27%) patients, 35-49 mmHg in 65 (42%)
patients, 50-69 mmHg in 36 (23%) patients, and >70 mmHg in 12 (8%) patients. The results
of the age and sex-adjusted multivariate analysis are listed below. Adjusting for age and
gender — reduced left ventricular ejection fraction (LVEF) and elevated mitral inflow E/A
ratio (a marker of left ventricular diastolic function) were the only the variables that were
independently associated with elevated PAP (PAP >50 mmHg). Reduced aortic valve area
was associated with elevated PAP by univariate (but not multivariate) analysis.

OR 95% CI P
Age 1.2 0.7-2.0 0.56
Female gender 0.2 0.04-0.8 0.03
LVEF <45% 12.5 2.5-61.3 0.002
Mitral inflow E/A ratio >1.5 6.2 1.4-27.5 0.02

OR = odds ratio for elevated PAP (>50 mmHg); CI = confidence interval.

Conclusions: PAP is frequently elevated (at times — severely elevated) in patients with severe
AS. Reduced left ventricular function (systolic and diastolic) are associated with elevated
PAP in these patients, wheras the association of AS severity with elevated PAP is
questionable. Thus, it appears that the ventricular response to AS, probably not the severity of
AS by itself, 1s the main factor underlying the pathogenesis of pulmonary hypertension in
patients with AS.
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Purpose
To evaluate the role of ECG-gated multi-detector CT (MDCT) in the functional evaluation of
mechanical prosthetic aortic and mitral valves.

Patients and Methods

Twenty sequential patients with 23 mechanical prosthetic valves were evaluated with a 40/64
ECG-gated MDCT scanner. Multi-Planar Reformation, Maximal Intensity Projection,
Volume Rendering and Average techniques were used for the visualization of the valve
leaflets in systole and diastole. Visibility of each mechanical valve was evaluated by a
consensus of a radiologist and a cardiologist, using a subjective fivepoint scale. MDCT
findings were correlated with fluoroscopic opening and closing angle measurements and
echocardiographic pressure gradient measurements in 11 and 19 valves respectively.

Results

The series included 18 bileaflet and five single-leatlet mechanical valves. Visibility score for
MDCT-based computerized reformations of bileaflet mechanical valves was excellent (4/4) in
all 18 cases. However, visibility scores of single-leaflet valves were lower (mean =2.8/4,
range 1-4), with 2/5 cases in which the leaflets location and angles could not be clearly
identified by MDCT during systole and diastole. In four patients a stuck valve was
demonstrated on MDCT and confirmed by fluoroscopy while in all remaining cases free
movement of mechanical leaflets was demonstrated clearly with normal opening and closing
angles. Echo-Doppler showed an increased trans-valvular pressure in one of the four patients
with stuck mitral valve while an increased trans-aortic pressure was noted in three patients
with normal prosthetic aortic valve motion.

Conclusion

Our preliminary results suggest that MDCT is a promising technique for functional evaluation
of bileaflet mechanical valves, allowing reliable measurements of opening and closing leaflet
angles. However, the role of MDCT in the evaluation of single leaflet valves might be limited.
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BACKGROUND: Degenerative aortic stenosis (AS) is the most frequent valvular disease in
western world. Due to its high incidence in elderly population with frequent co-morbidities,
the risk is often too high for surgical valve replacement. Balloon aortic valvuloplasty (BAV)
was introduced two decades ago as a palliative procedure for high risk patients. Aortic
regurgitation (AR) is frequently associated with AS. The potential worsening of AR by BAV
is considered a major complication and thus a relative contra-indication for BAV. To examine
the feasibility of combined AS and AR for BAV, we retrospectively analyzed our center
experience with BAV performed in patients with AR.

METHODS AND RESULTS: We retrospectively analyzed our database for severe AS
patients that underwent BAV during years 2005-2007 and had also significant AR. Nine
patients (age 85+2.7) were found. Aortic valve area increased from 0.5+£0.15 to 0.9+0.2 cm2.
Maximal and mean pressure gradients across the valve decreased from 72+19.5 to 46£13.6
and from 38+12 to 23+6.8 mmHg, respectively. Pre-BAYV all patients had at least moderate
AR (pressure half time 250+£107 ms). Post- procedure there were no cases of hemodynamic
deterioration; Echocardiographic AR worsening was noted in 3/9 (33%) cases, no change in
4/9 (45%), and AR improvement in 2/9 (22%). On the whole, AR severity did not change
(pressure half time 245+99 ms).

CONCLUSIONS: Based on our series and review of the literature the risk of
hemodynamically significant deterioration of pre-existent AR after BAV is very low. Thus,
BAYV should not be denied from patients with severe symptomatic AS that are not candidates
for surgery.
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Background: The abnormal systolic sphincter mechanism in functional mitral regurgitation
(FMR) is generally due to either annular and/or left ventricular pathologies.

Aim: We tested a simple TTE index in two varieties of FMR by evaluating the mitral systolic
sphincter mechanism.

Material and Methods: Adults with competent mitral valve and 2 different group with FMR,;
dilated cardiomyopaty (DCM) and ischemic etiology were included. Mitral regurgitation
(MR) severity was determined by Colored -Doppler criteria.

In each group, minimal inter papillary muscle distance (IPMD-mm-B) by left parasternal
short axis view and mitral valve annular diameter (MVAD-mm-A) by apical 4 chamber view
were measured during systole in order to assess valvular sphincter function. The mitral
sphicter index was calculated as B/A.

Results: Pts clinical characteristic, MR severity in each group, the measured TTE parameters
including the calculated sphincter index are presented in the table.

Characteristics Normal DCM | Post Ant MI | Post Inf. MI | P value
Number of pts 13 13 12 11

Age 42+14 42+17 | 58+11 63+14 0.001
Gender (male %) 46 54 92 82 0.044
STEMI (%) 0] 0] 83 64 ns

Mild MR 0 54 67 73 ns
Moderate MR (%) 0 23 33 9 ns
Significant MR (%) 0 23 0 18 ns
IPMD (mm) B 942 18+5 1243 11+3 <0.001
MVAD (mm) A 30+4 38+5 | 3245 3143 <0.0001
B/A: Sphincter Index 0.29 0.49 0.37 0.37 <0.0001

Ischemia induced FMR was more prevalent in adult male whereas severe MR was not found
after single Anterior wall MI. The largest IPMD and MVAD were found among pts with
DCM manifested as largest abnormal sphincter index
Conclusions: The TTE derived abnormal sphincter mitral index can differentiate between the
two etiologies of FMR and potentially may used as a tool for planning therapeutic approach.
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Objectives: There are controversial opinions about the effectiveness of transcatheter ASD
closure in adults and especial in elderly patients. The purpose of the study was to evaluate
and to compare the hemodynamic changes after transcatheter ASD closure in two age groups
of patients:40 -59 years old and 60 years and older .

Methods: Retrospective analysis of the patient files.

Results: Forty six patients were evaluated (23 in the each group). Elderly patients had higher
prevalence of cardiovascular risk factors and established coronary artery disease. There was
no statistically significant difference between the two groups in Qp/Qs values, ASD diameter
and occluder size.

The elderly patients had significantly higher baseline systolic pulmonary artery pressure level
-53+16.2 vs 39+7.7 mmHg, p=0.003 (Figure 1). One year following the procedure the mean
reduction of PAp values was 11.3% in Group 1 and 19 % in Group 2 ( p=0.099). While
significant baseline tricuspid regurgitation (TR ) was more frequent in elderly patients , no
significant TR was observed in both groups one year following the procedure.

Conclusion: transcather ASD closure induces a significant hemodynamic improvement which
was even more beneficial in the elderly patients in comparison

with the 40-59 years old patients.
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Severe mitral stenosis due to rheumatic heart disease (RDH) or congenital mitral stenosis
(CMS) is rare in our population. Balloon valvotomy is the treatment of choice in rheumatic
MS and is preferable in some forms of CMS. The procedure in children, especially infants, is
challenging due to their size. We report our experience in children between 2004-2007.

Methods: 8 consecutive patients (7F, 1M) (3 CMS 5 RHD) median age 10y (0.2-17) with
severe MS were referred for catheterization. Following general anesthesia and percutaneous
femoral access, hemodynamic and TEE evaluation were performed. Trans-septal puncture
was attempted in all patients. Through a balloon or coronary catheter a stift wire was placed
in the left ventricle. Balloon size was chosen according to BSA. All dilations were performed
with Tyshak II balloons.

Results: Trans-septal access was successful in 8 patients. In 7 balloon dilation was successful.
Baseline Doppler mean gradient across the valve was 1943 2mmHg and post balloon dilation
decreased to 6.7+2.2mmHg [p<0.01]. Estimated systolic RVp decreased in 6/7 patients. There
were no complications. MR changed in up to +1 degree in 4 patients and no change recorded
in 3 patients. In one patient with CMS we could not cross the valve safely.

Conclusion : Balloon mitral valvotomy is safe and successful in pediatric RHD mitral stenosis
and can be considered for some anatomical types of severe CMS in infants.
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Objective:

The incidence of congenital heart defects (CHD) in neonates has been studied thoroughly.
However, there are few studies on the incidence in very low birth weight (VLBW) neonates.
This study examined the incidence of congenital heart defects in VLBW infants and
extremely low birth weight (BW) infants.

Methods:

A retrospective analysis of the population in the level III B, 30-bed neonatal intensive care
unit (NICU) at Shaare Zedek Medical Center, Jerusalem, Israel was performed. VLBW
(BW<I1500 grams) infants born between 2001 and 2006 who survived more than 48 hours
were included. All the infants were examined daily by a physician, and infants with heart
murmurs, or other clinical signs of heart disease, were referred for echocardiography.
Findings of Patent Ductus Arteriosus and Patent Foramen Ovale were not included in the
analysis. Atrial Septal Defects 5.5 mm or larger were regarded as CHD. All echocardiography
examinations were performed by a senior pediatric cardiologist. Comparison of proportions
was performed using Chi square test.

Results:

During the study period there were 505 VLBW live-born infants. Four hundred and thirty
seven infants met the inclusion criteria. Of these, 225 (51.5%) were males and 281 (64.3 %)
underwent echocardiography. CHD was detected in 19 infants (4.4%), significantly higher
than the published incidence of 5-8/1000 live birth in the general population (p<0.0001). In
the sub-group of 154 infants with BW < 1000 grams there were 10 (6.5%) with CHD. In the
sub-group of 283 infants with BW 1000-1500 grams there were 9 (3.2 %, P=0.19 vs VLBW)
with CHD. The most common defects were ventricular septal defects (n = 8; 42.1%), atrial
septal defects (n =4; 21.1%) and pulmonic valve stenosis (n = 2; 10.5%). There was one each
of Tetralogy of Fallot, coarctation of the aorta, mitral valve prolapse, aorto-pulmonary
collaterals, and atrio-ventricular canal defect.

Conclusions:

Our observation shows a seven-fold higher incidence of CHD in the VLBW infants and an
eleven-fold higher incidence in the extremely-low BW infants, as compared to the reported
incidence of 0.5-0.8% in the general population. As not all infants underwent
echocardiography, and minor cardiac defects may have been missed in our VLBW infants, the
true incidence may be even higher than reported here.

The reasons for the higher incidence of CHD in premature infants are unclear. We speculate
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Objective: To present the Schneider Children’s Hospital 7 years experience with catheter
ablation for supra-ventricular tachycardia (SVT).

Study design: A total of 274 consecutive patients with SVT or overt accessory pathway (AP)
underwent catheter ablation. One hundred eighty seven (68%) patients had WPW or
concealed AP, eighty (29%) had atrio-ventricular nodal reentry tachycardia (AVNRT) and
seven (3%) had ectopic atrial tachycardia (EAT)

Results: The mean age of the population was 13.4+4 2 years with a median of 14.1 and range
of 0.2-25.5 years. The immediate success rate was (95%) 260/274 (175/187 (93.6%) for
AVRT, (78/80 (97.5%) for AVNRT and 7/7 (100%) for EAT). During a mean follow-up of
37426 months, 14 patients had recurrence of arrhythmia with a long term successful rate of
(90%) 246/274 (163/187 (87%) for AVRT, 77/80 (96%) for AVNRT and 7/7 (100%) for
EAT. The mean fluoroscopy time was 32.1+24.2 with a median of 24 and range of 5-135
minutes. The mean number of RF application was 4.1£3.3 with a median of 3 and range of 1-
22. Among the 14 patients with the failed ablation, 2 had AVNRT, 2 left sided AP, 7 right
sided AP, 2 para-Hisian AP and 1 Mahaim fiber. The mean fluoroscopy time was
significantly higher in the failed ablation in comparison with the successful ablation (73£29.6
vs 29.5+21.6 minutes, respectively P<0.001). It was one major complication (TIA).
Conclusions: Our long term results demonstrate that a well organized setting for the ablation
therapy in children with SVT can achieve a high rate successful with very low rate of
complications.
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Background: The natriuretic peptides are biochemical markers for heart disease in adults and
children. Both B-type natriuretic peptide (BNP) and the amino terminal segment of its
prohormone (NT-proBNP) can be measured on commercial laboratory platforms and are
widely used. The peptide levels are age and assay dependent. Normal value range and its
upper limits are essential in order to facilitate the use of these markers in the pediatric
population. This study is a summation of four studies that measured NT-proBNP levels in
normal infants and children using electrochemiluminescent immunoassay (Roche
Diagnostics, Mannheim, Germany). It is the largest published to date.

Methods: Age intervals for upper limits of normal were chosen for intervals where there was
no age dependent peptide level change. Since NT-proBNP levels are not normally distributed,
and log-transformation results in normal distribution, all statistics were performed on log-
transformed data.

Results: There were 690 subjects, aged from birth to 18 years, 325 (47%) were males. NT-
proBNP levels are shown to be very high in the first days of life with drastic decline in the
first weeks. The peptide levels continued to decline gradually with age, with significant
decrease between age 1 month and 18 years (r=0.43, p<0.001). Male and female levels were
only different in the age group of 10 years to 14 years (medians: male 38 pg/ml, female 56.5
pg/ml, p=0.002). However, the upper limit of normal for males and females was not different
even in this age group. The mean values and upper limits of normal of NT-proBNP levels are
shown in the table

Age interval n mean+SD 95%tile 97.5%tile
0-2d 43 2,820+3,725 11,987 13,222
3-11d* 84 1,800+2,795 5,918 6,502
>1m to <ly 50 143+206 646 1,000
>1y to <2y** | 38 123+125 413 675
>2y to <6y 81 73+82 289 327
>6y to <14y 278 46+64 157 242
>14y to <18y | 116 36154 158 207

* no data between 12 days and 30 days; ** a significant decrease with age in this age interval,
Values are in pg/ml.

Conclusions: NT-proBNP levels are elevated in the first days of life and decrease drastically
thereafter. There 1s a mild gradual decline with age throughout childhood. Girls have
somewhat higher levels during puberty. Normal range for each age group is established.
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Objectives: To describe our experience with cryoablation of accessory pathway with close
proximity to the atrio-ventricular node (AVN).

Background: Radiofrequency (RF) ablation has become established therapy for
tachyarrhythmias for both adult and pediatric population. However challenges remain in term
of the safety and efficacy of RF ablation in specific locations. Cryo-therapy may be
particularly useful for ablation of septal tachycardias.

Methods: A total of 12 patients with SVT or overt accessory pathway (AP) underwent 14
cryo-ablation procedures. Six patients had right antero-septal AP, 4 had para Hisian AP and 2
right mid-septal AP. Electrophysiology study was performed with diagnostic catheters.
Cryomapping and cryoablation were performed with a 7F, 4mm tip catheter (freezer, Cryocth
Technologies Inc., Canada). Cryomapping was performed at -35°C for a maximum of 60
seconds and Cryoablation for 4 minutes at -80°C. Acute successes was defined as
noninducibility of SVT and conduction block over the AP.

Results: The mean age of the population was 17.5+6 years with a median of 17.6 and range of
8.6-35 years. All of the patients except one had previous ablation (mean of 1.5£0.9 with a
median of 1 and range of 0-3. The immediate success rate was 100% (12/12). During a mean
follow-up of 12+10.3 months, 3 patients experienced recurrence of arrhythmia two of them
had successful second procedure with a total long successful rate of 11/12 (92%). All 12
patients had AP close to the His area. There were no permanent cryo-related complication or
adverse outcome. One patient had mechanical ablation of the AP and one patient had transient
complete AVB, occurred during an "insurance" cryomapping, with immediate return to
normal AV conduction upon cessation of application.

Conclusions: Cryoablation is a safe and effective alternative for the treatment of SVT due to
AP with close proximity to the AVN in children.
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