-

View metadata, citation and similar papers at core.ac.uk brought to you by . CORE

provided by Harvard University - DASH

SN SCHOLARSHIP AT HARVARD

% W DIGITAL ACCESS TO

Assessment of intra- and inter-ventricular cardiac dyssynchrony
in patients with repaired Tetralogy of Fallot: a cardiac magnetic
resonance study

The Harvard community has made this article openly available.
Please share how this access benefits you. Your story matters.

Jing, Linyuan, Christopher M Haggerty, Jonathan D Suever,
Ashwin Prakash, Frank Cecchin, Oskar Skrinjar, Tal Geva,
Andrew J Powell, and Brandon K Fornwalt. 2014. “ Assessment
of intra- and inter-ventricular cardiac dyssynchrony in patients
with repaired Tetralogy of Fallot: a cardiac magnetic resonance
study.” Journal of Cardiovascular Magnetic Resonance 16
(Suppl 1): P120. doi:10.1186/1532-429X-16-S1-P120.
http://dx.doi.org/10.1186/1532-429X -16-S1-P120.

Published Version  doi:10.1186/1532-429X-16-S1-P120

Accessed February 16, 2015 11:47:56 AM EST

Citable Link http://nrs.harvard.edu/urn-3:HUL .| nstRepos. 12406802

Terms of Use This article was downloaded from Harvard University's DASH
repository, and is made available under the terms and conditions
applicable to Other Posted Material, as set forth at
http://nrs.harvard.edu/urn-3:HUL .InstRepos:dash.current.terms-
or-use#LAA

(Article begins on next page)


https://core.ac.uk/display/28949578?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://osc.hul.harvard.edu/dash/open-access-feedback?handle=1/12406802&title=Assessment+of+intra-+and+inter-ventricular+cardiac+dyssynchrony+in+patients+with+repaired+Tetralogy+of+Fallot%3A+a+cardiac+magnetic+resonance+study
http://dx.doi.org/10.1186/1532-429X-16-S1-P120
http://nrs.harvard.edu/urn-3:HUL.InstRepos:12406802
http://nrs.harvard.edu/urn-3:HUL.InstRepos:dash.current.terms-of-use#LAA
http://nrs.harvard.edu/urn-3:HUL.InstRepos:dash.current.terms-of-use#LAA

Jing et al. Journal of Cardiovascular Magnetic
Resonance 2014, 16(Suppl 1):P120
http://www.jcmr-online.com/content/16/51/P120

Journal of Cardiovascular
Magnetic Resonance

POSTER PRESENTATION

Open Access

Assessment of intra- and inter-ventricular cardiac
dyssynchrony in patients with repaired Tetralogy
of Fallot: a cardiac magnetic resonance study

Linyuan Jing'", Christopher M Haggerty', Jonathan D Suever', Ashwin Prakash®?, Frank Cecchin®?, Oskar Skrinjar”,

Tal Geva®®, Andrew J Powell**, Brandon K Fornwalt'

From 17th Annual SCMR Scientific Sessions
New Orleans, LA, USA. 16-19 January 2014

Background

Patients with repaired tetralogy of Fallot (TOF) fre-
quently have right bundle branch block. However, the
contribution of cardiac dyssynchrony to dysfunction
remains controversial. To better understand this phe-
nomenon and ultimately study therapies, we developed
a method to quantify left (LV), right (RV) and inter-ven-
tricular cardiac dyssynchrony using standard cine CMR.

Methods

30 patients with repaired TOF (age 28 + 16, 46%
female) and 17 healthy controls (age 29 + 7, 12%
female) underwent cine CMR. Patients were imaged
twice to assess inter-test reproducibility. Circumferen-
tial strain vs time curves were generated with a custom
feature tracking algorithm for 12 LV and 12 RV seg-
ments in 4-7 slices encompassing the ventricles. For
each segment, the temporal offset (TO) of the strain
curve relative to a global reference curve derived from
the controls was calculated and expressed as a percent
of the cardiac cycle. The intra-ventricular dyssyn-
chrony index (DI) for each ventricle was computed as
the standard deviation (SD) of the TOs (more dyssyn-
chrony increases the SD). The inter-ventricular DI was
calculated as the difference in median RV and median
LV TOs. Regional dyssynchrony was quantified in 3
LV (septum, infero-lateral and antero-lateral wall) and
3 RV (septum, sinus, outflow tract) regions using med-
ian TOs.
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Results

Compared to controls, patients with repaired TOF had a
greater LV, RV and inter-ventricular DI (Figure 1). The
greater inter-ventricular delay in the patients was pri-
marily due to a global delay in RV contraction with the
RV contracting 4.9 + 3.5% later than the LV in patients
vs 1.4 + 3.2% earlier in controls (Figure 1). Median TOs
were similar in the three LV regions between patients
and controls, but all three RV regions were significantly
delayed in patients compared to the controls. Contrac-
tion patterns in the RV were also distinct: in controls,
the earliest contraction was seen in the outflow tract; in
patients, contraction occurred first in the septum and
last in the outflow tract (Figure 2). Inter-test reproduci-
bility for the three DIs was good with all coefficients of
variation <20%. QRS duration was prolonged in the
patients compared to the controls (150 + 27 ms vs 85 +
8 ms, p < 0.001). However, QRS duration was not corre-
lated with any of the DlIs.

Conclusions

Patients with repaired TOF suffer from left, right and
inter-ventricular cardiac dyssynchrony which can all be
quantified from standard cine CMR with good inter-test
reproducibility. Future studies need to determine
whether these patients may benefit from resynchroniza-
tion therapy.
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Figure 1 Results for the three dyssynchrony indices (Dls) in
controls (n = 17) and patients with repaired tetralogy of Fallot
(TOF, n = 30). Note that for the inter-ventricular DI (B), positive
values represent early RV contraction while negative values
represent late RV contraction.
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Figure 2 Patients with repaired tetralogy of Fallot (TOF, n =
30) have a significantly different timing of contraction
compared to controls (n = 17). Average temporal offsets are color
coded from red (25% of the cardiac cycle earlier than the normal
reference curve) to blue (25% later than the normal reference curve)
and displayed on the bullseye.
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