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Background
Liver cirrhosis has been shown to affect cardiac perfor-
mance. However cardiac dysfunction may only be revealed
under stress conditions. The value of non-invasive stress
tests in diagnosing cirrhotic cardiomyopathy is unclear
since their ability to detect abnormalities has been incon-
sistent using different imaging modalities. We sought to
investigate the response to pharmacological stimulation
with dobutamine in patients with cirrhosis using cardio-
vascular magnetic resonance.

Methods
Thirty-six patients and eight controls were studied. Con-
ventional volumetric and myocardial deformation para-
meter analysis using feature tracking at rest and during low
to intermediate dose dobutamine stress were performed.

Results
Whilst volumetry based parameters were similar between
patients and controls at rest, patients had a smaller
increase in cardiac output during stress (2.2 l/min vs.
3.8 l/min), p=0.015). Chronotropic response was not dif-
ferent in the two groups (24 bpm vs 25 bpm, p=0.44).
Ejection fraction increase was impaired in patients during
10 μg/Kg/min dobutamine as compared to controls (6.9%
vs. 16.5%, p=0.007), but not with 20 μg/Kg/min (12.1% vs.
17.6%, p=0.12). This was paralleled by an impaired

improvement in circumferential strain with low dose
(median percentual increase of 14.4% vs. 30.9%, p=0.03),
but not with intermediate dose dobutamine (median per-
centual increase of 29.4% vs. 33.9%, p=0.54). There was an
impaired longitudinal strain increase in patients as com-
pared to controls during low (median percentual increase
of 6.6% vs 28.6%, p<0.001) and intermediate dose dobuta-
mine (median percentual increase of 2.6%vs, 12.6%
p=0.016). Radial strain response to dobutamine was
similar in patients and controls (median percentual
increase of 7.7% (-2.4-15.2) vs 13.6% (5.7-26), p=0.11
with10 μg/Kg/min of dobutamine and 4.3% (0.6-8.1) vs
3.1% (-0.2-9.3), p=0.82 with 20 μg/Kg/min of dobutamine).

Conclusions
Cirrhotic cardiomyopathy is characterized by an
impaired cardiac pharmacological response that can be
detected with magnetic resonance myocardial stress test-
ing. Deformation analysis parameters may be more sen-
sitive in identifying abnormalities in inotropic response
to stress than conventional methods.
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