Optimal site cardiac pacing in children
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Introduction:

_ _ o _ , _ o Descriptive statistics: LVEF Analysis of continuous response variable with respect to “Centre”. Analysis of continuous response variable with respect to “Centre”.
Right ventricular (RV) pacing is associated with asynchronous left ventricular (LV) activation,
which can lead to deleterious pathological remodeling and LV failure. Several recent studies Pacing-site P -
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Data: Table 1: Demographic, clinical and pacing parameters according to the ventricular pacing-site Figure 2: Box Plot classified by “Pacing site”. Table 3: LSmeans and their standard errors Adjusted for multiple comparisons with respect to Tukey-Kramer inequality
178 children (age <18 years) from 21 Centers (17 European and four North American) with
atrioventricular block and a structurally normal heart undergoing permanent pacing were
investigated. Mean (standard deviation) of age at follow up and pacing duration was 10.
(5.2) and 6.3 (4.1) years, respectively. Pacing-sites were the free wall of the right ventricular
(RV) outflow tract (RVOT, N=8), lateral RV (RVLat, N=44), RV apex (RVA, N=61), RV septum i A. Mechanical activati t in RV f I . howi | K tive 2D strai flecti traction in the basal and mid tricul t
(RVS, N=29), LV apex (LVA, N=12), LV mid-lateral wall (LVLat, N=17), and LV base (LVB, N=7). igure : A. lviechanical activation pattern Iin ree wall pacing snowing earily peak negative strain reriecting contraction In the Dbasal ana mid-ventricuiar septum
Summarization for data is shown in Table 1. Data are presented as mean (SD) or as median
(25/75% quartiles). For comparison in Table 1 are parametric tests used. (yellow arrow) and late negative strain peak in the LV free wall (red arrow). An extensive septal to lateral mechanical dyssynchrony with a delay of 300 ms is present. B. Left

SLauistical analysis: ventricular apical pacing with mechanical activation starting at the apex (yellow arrows) and proceeding to the base (red arrows) resulting in almost complete septal to

The response in this model is the left ventricular ejection fraction (LVEF). In cardiovascular

physiology, ejection fraction represents the volumetric fraction of blood pumped out of the lateral mechanical synchrony.

ventricle (heart) with each heart beat or cardiac cycle. Model included the set of clinically 1 Sinoatrial f.
informative additive covariates in addition to the main factor tested. The continuous A B (SA) node
covariates included age at implantation, pacing duration, and QRS duration. (QRS is the

name for the combination of three of the graphical deflections seen on a typical Lol " _ LOKAL:
electrocardiogram. It is usually the central and most visually obvious part of the tracing.) The :

VN —
NI ST w: —— L (AV) node

: segments i . -
# 3 ' RA = Right atrium

Late .contracting

segments . RV = nght ventricle

_f LA = Left atrium
S Septal to lateral delay — LV = Left ventricle
LV apical pacing SN e A

dichotomous covariates were gender, presence of maternal antibodies, presence of =
congenital block, and DDD pacing. The main treatment factor included was the pacing site = septal to lateral delay
(Figure 2) with seven levels or a combination of specific pacing sites: free wall of the RV & = pL 300 ms
outflow tract (RVOT), lateral RV wall (RVLat), RV apex (RVA), RV septum (RVS) (any position), fg — : ! :

LV apex (LVA), lateral LV wall (LVLat), and LV base (LVB). The class variable “Contributing *i 3 ;
center” was included as an additive random effect in each model. For the random “Center” RV frec wall pacing
effect a simple covariance structure was assumed. The statistical test of main treatment :
effect was an adjusted F-test. For the “Pacing site” main effect, multiple comparisons were
performed using the Tukey-Kramer adjustment. REML is used as the estimation methods for

the covariance parameters in mixed model.

Figure 2: Diagram of the electrical conduction system of the heart [2]
1 Early contracting
segment

Statistical software package SAS Version 9.3 (SAS Institute, NC, USA) and R version 2.15.1
were used for all statistical analysis. Significance was accepted at 0.05 level.

Late contracting -10.0
segment i

Conclusion:

Age at implantation, pre-implantation LV size and function, duration of pacing, DDD mode,
QRS duration, and presence of maternal auto-antibodies had no significant impact on LVEF.
The site of ventricular pacing has a major impact on LV efficiency in children that require life-
long pacing. LVA/LVLat pacing allows for optimal prevention of pacing-induced heart failure.
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