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Background
Diffuse myocardial fibrosis is associated with heart fail-
ure and ventricular dysfunction in many diseases. The
aim of this study was to relate cardiac magnetic reso-
nance (CMR) measures of diffuse myocardial fibrosis to
cardiomechanics and exercise tolerance.

Methods
In 25 patients (age 13.6±2.5 years, 14 male) after surgi-
cal repair of Tetralogy of Fallot (ToF), T1 measurements
were performed at a mid and basal ventricular level in
short axis before and 15 minutes after the application of
0.1 mmol/kg gadobenate dimeglumine in the interven-
tricular septum (IVS), left ventricular (LV) lateral wall,
complete LV myocardium and diaphragmatic portion of
the right ventricle (RV). The extracellular volume (ECV)
was calculated from native and post-contrast T1 times
of myocardium and blood and the hematocrit.
Peak circumferential (LV), longitudinal (RV) and radial

(RV) strain as well as the standard deviation of the time
to peak strain of different segments (SDpeak) were mea-
sured using CMR feature tracking. The correlation of
native T1 times and ECV with strain parameters was
tested using Pearson’s coefficient. Native T1 times and
ECV were correlated to exercise test results.

Results
The mean pulmonary regurgitation fraction was 36±16%
and RV enddiastolic volumes were enlarged (EV-EDV
155±52 ml/m2) with near-normal ejection fraction (RV-
EF 47±8%). LV measures were unremarkable. (Native

T1 times and ECV did not differ significantly between
different parts of the LV (native T1 time: IVS 1001±52
ms, LV lateral wall 978±55ms, entire LV 982±39ms;
ECV: IVS 25±4%, LV lateral wall 23±5%, entire LV 24
±3%) and between males and females, but were higher
in the RV as compared to the LV (RV native T1 times
1021±69ms (vs. entire LV p<0.05), ECV 29±6% (vs.
entire LV p<0.005)). There was no correlation of LV or
RV native T1 times and ECV with peak segmental and
global strain (global LV peak circumferential strain -22.2
±4.6%, RV radial and longitudinal strain of the RV free
wall 28.6±18.8% and -11.5±5%) nor with SDpeak (LV 49
±30ms or 6.4±3.8% of RR-interval). Exercise test results,
available in 11 patients, correlated negatively with ECV
of the entire LV (V02 max. r=-0.62, p<0.05, Peak work-
load r=-0.63, p<0.05).

Conclusions
In patients after ToF repair, CMR measures of diffuse
myocardial fibrosis are associated with exercise intoler-
ance but not with LV or RV dysfunction.

Funding
This study was partly funded by the Labatt Family Heart
Centre, Witchell Fellowship, and by Siemens.

Published: 3 February 2015

Hospital for Sick Children, Toronto, ON, Canada

Riesenkampff et al. Journal of Cardiovascular Magnetic
Resonance 2015, 17(Suppl 1):Q89
http://www.jcmr-online.com/content/17/S1/Q89

© 2015 Riesenkampff et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/


doi:10.1186/1532-429X-17-S1-Q89
Cite this article as: Riesenkampff et al.: Left ventricular extracellular
volume is associated with loss of exercise tolerance in children after
Tetralogy of Fallot repair, but not with ventricular dysfunction. Journal
of Cardiovascular Magnetic Resonance 2015 17(Suppl 1):Q89.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Riesenkampff et al. Journal of Cardiovascular Magnetic
Resonance 2015, 17(Suppl 1):Q89
http://www.jcmr-online.com/content/17/S1/Q89

Page 2 of 2


	Background
	Methods
	Results
	Conclusions
	Funding



