Asrress et al. Journal of Cardiovascular Magnetic
Resonance 2013, 15(Suppl 1):P16
http://www.jcmr-online.com/content/15/51/P16

Journal of Cardiovascular
Magnetic Resonance

POSTER PRESENTATION

Open Access

Myocardial haemodynamic responses to
dobutamine stress compared to physiological
exercise during cardiac magnetic resonance

imaging

Kaleab N Asrress', Andreas Schuster®, Nafees F Ali', Rupert Williams', Shelby Kutty”, Tim Lockie',
Mehreen Yousuff?, Kalpa De Silva', David A Danford”, Philipp Beerbaum?, Michael Marber', Sven Plein®?,

Eike Nagel?, Simon Redwood'

From 16th Annual SCMR Scientific Sessions
San Francisco, CA, USA. 31 January - 3 February 2013

Background

Pharmacological methods remain the most common
methods of inducing myocardial stress, and remain the
gold standard for diagnostic purposes in the MR-envir-
onment. MR compatible ergometers now permit CMR
to be performed during exercise stress, allowing physio-
logical responses to exercise to be studied. Inotropic
agents such as dobutamine are widely used in low-out-
put states such as cardiogenic shock. However, this has
consistently been shown to worsen patient outcomes.
Though the effects of dobutamine are thought to mimic
that of exercise stress, exercise is known to have a bene-
ficial effect on patient outcomes.

The aim of this study was to investigate the effects of
these two stress methods on myocardial haemodynamics
and deformation to gain insight as to factors that may
contribute to their differing impacts on prognosis.

Methods

Two groups were studied consisting of 10 healthy
volunteers without known cardiovascular disease. A
standard series of steady state free precession (SSFP)
sequences were acquired at rest and during intermediate
dose dobutamine infusion (20 pcg/kg'/min™') at 1.5-
Tesla. Exercise studies were performed on a separate
group of volunteers using a standardised incremental
supine bicycle ergometer protocol (Lode, Groningen
Netherlands) at 3.0-Tesla. Myocardial deformation
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parameters were performed using custom software (Fea-
ture Tracking, Tomtec, Germany) to analyse standard
SSEP cine images from the mid-short axis slice. Haemo-
dynamic parameters were recorded throughout the
studies.

Results

Table 1 shows haemodynamic data, left ventricular
volumes and strain parameters at rest, during intermedi-
ate dose dobutamine infusion and exercise stress. Rest-
ing parameters were not significantly different between
the two studies. Dobutamine and exercise increased
heart rate and stroke volume by similar degrees. They
both increased cardiac index, stroke volume and ejection
fraction significantly, but exercise achieved this while
maintaining end diastolic volumes. Dobutamine and
exercise both increased contractility by increasing strain
and reducing the time to achieve peak strain; dobuta-
mine significantly greater than exercise. Despite this
there is a greater augmentation of blood pressure with
exercise.

Conclusions

Compared to exercise stress, dobutamine has similar
effects on stroke volume and cardiac output but greater
impact on contractility. However this is at the expense
of diastolic physiology and relaxation, both important
factors for myocardial perfusion. Therefore to mimic the
effects of exercise, inotropes should ideally possess an
ability to increase contractility without adversely
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Table 1 The effects of intermediate dose dobutamine compared to exercise stress on left ventricular haemodynamics
and strain parameters.

Parameter Stressor Significance
Rest 1 vs Rest vs Rest vs Exercise vs
Rest 1 Rest 2 Exercise Dobutamine rest 2 exercise dobutamine dobutamine
Heart Rate (bpm) 702+13.7 68.6+11.9 108+10 116+11 NS <0.05 <0.05 NS
Mean BP (mmHg) 894164 91.5£10.2 124£19 103£11 NS <0.05 <0.05 <0.05
Cl (I/min/m?) 2.7£0.6 3.0£0.6 45+1.1 57+0.8 NS <0.05 <0.05 <0.05
EDV (ml/m?) 73.2+159 76.9+12.5 72.0+17.2 64.5£11.5 NS NS <0.05 <0.05
ESV (ml/m?) 345497 334475 259494 152450 NS <0.05 <0.05 <0.05
SV (ml/m?) 38.6%7.7 43.5+6.5 46.14£8.5 493480 NS <0.05 <0.05 NS
EF (%) 533+6.3 56.9+44 65.0+5.7 76.9+4.6 NS <0.05 <0.05 <0.05
Err (%) 213497 19.6+9.2 33.0+16.1 4234185 NS NS <0.05 NS
Err.tps (ms) 294+62 345+90 267452 187434 NS <0.05 <0.05 <0.05
Ecc (%) 226429 241425 30.6+2.9 392483 NS <0.05 <0.05 <0.05
Ecctps (ms) 305+64 338+57 288+63 179420 NS <0.05 <0.05 <0.05

Rest 1= rest prior to exercise study; Rest 2=rest prior to dobutamine study. Left ventricular volumes are indexed for body surface area and results are expressed
as mean * standard deviation. Paired t-test was used to test significance, set at a level of <0.05. Cl= cardiac index, EDV=end diastolic volume, ESV=end systolic
volume, SV=stroke volume, EF=ejection fraction, Err=short axis radial strain, Err.tps=radial time to peak strain, Ecc=circumferential strain, Ecc.tps=circumferential
time to peak strain.
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