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(A-D): End-diastolic and end-systolic frames from an apical long-axis view of the left ventricle (three chamber view) and (E-H):
midventricular shortaxis view at rest (left) and at peak dobutamine stress (right) in a patient with inducible ischemia. Red arrows mark
the region from anteroseptal midventricular to the apex that shows an impaired contractile response with pronounced wall motion
abnormality and reduced thickening.

B (1-J): Bulls eye plots of enddiastolic to endsystolic thickening at B (K-L): Dual source computed tomography (DSCT) coronary
rest (left) and at peak dobutamine stress (right) in the same patient. angiography (left) and conventionally coronary angiography (right)
reveal a subtotal stenosis of the LAD (blue arrows).
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rior) to 16 (apical lateral). The apical cap represents
the muscle at the tip of the ventricle and is de-
fined as segment 17, called the apex (Figure 2).
During high-dose dobutamine stress CMR all 17
left ventricular segments should be analyzed.
Therefore, the acquisition of not less than three
short-axis slices (basal, mid-cavity, apical) and at
least one additional long-axis plane (two-, four-
or three-chamber view) is recommended for eval-
uation of the apical region. At all stress levels an
assessment of regional myocardial contractility

is performed, including rest and post-stress phase.
A normal wall motion response at dobutamine
stress CMR is defined as development of hyperki-
netic wall motion or preservation of the resting
contraction pattern during dobutamine infusion.
A pathologic response is characterized by tran-
sient wall motion abnormalities in at least one
segment that was graded normal at rest (Figure 3).
Segmental wall motion is graded hypokinetic, if
endocardial inward movement and systolic wall
thickening appeared decreased but not absent.

A segment is graded akinetic if it shows lack of
inward endocardial motion and absence of systolic
wall thickening. A segment is graded dyskinetic
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if it demonstrated paradoxical systolic outward
movement of the endocardial border or systolic
wall thinning [2].

The location of segments with normal and patho-
logic wall motion are compared to the perfusion
territory of the main epicardial coronary arteries
which are defined by the AHA recommendations
[21]. Wall motion abnormalities in anterior, antero-
septal, and septal segments are usually attributed
to the left anterior descending artery (LAD), those
in inferior and inferoseptal segments to the right
coronary artery (RCA), and those in lateral segments
to the circumflex artery (RCX). A coronary artery

is considered as significantly stenosed if at least
one of the segments located in its territory was
abnormal at dobutamine stress CMR (Figure 4). If no
segment was abnormal, the corresponding coro-
nary artery is graded to have no relevant stenosis.

Discussion

High-dose dobutamine stress CMR is currently

an established method for the assessment of stress
inducible regional left ventricular wall motion
abnormalities due to its high diagnostic accuracy,
feasibility and versatility (Table 4).

Table 4: Dobutamine stress MRI for detection of significant CAD compared

with conventional coronary angiography.

Author Year Sensitivity Specificity Number of patients
Pennell et al. 1992 91% - 25
van Rugge et al. 1993 81% 100% 45
Baer et al. 1994 84% - 35
van Rugge et al. 1994 91% 80% 39
Nagel et al. 1999 86% 86% 172
Hundley et al. 1999 83% 83% 41
Kuijpers et al. 2003 96% 95% 68
Paetsch et al. 2004 89% 80% 79
Wahl et al. 2004 89% 84% 160
Syed et al. 2005 89% 100% 19

A coronary artery is
considered as significantly
stenosed if at least one of
the segments located in its
territory was abnormal at
dobutamine stress CMR.
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Dobutamine stress MRl is a
reliable, clinically safe and
robust method to evaluate
the functional significance
of coronary lesions with
high diagnostic accuracy.

Previous studies have demonstrated the clinical
feasibility of CMR in conjunction with pharmaco-
logical stress testing for the detecting of relevant
CAD [6, 10, 12, 14]. Pennell et al. [10] reported
the first use of dobutamine stress in conjunction
with CMR in 25 patients with chest pain by using
an intermediate dose of dobutamine (up to 20 pg/
kg/min). He found a 91% incidence of dobuta-
mine—induced reversible wall motion abnormali-
ties in patients with CAD.

Baer et al. [11] and van Rugge et al. [12] have
shown that dobutamine MRI detects overall CAD
with a sensitivity of 85% and 91%, respectively

by using moderate doses of dobutamine up to

20 pg/kg/min.

Nagel et al. provided the first report on the efficacy
and safety of high-dose dobutamine (up to

40 pglkg/min and additional use of atropine as
needed) combined with CMR for the detection of
CAD in a larger patient population. In this study
dobutamine stress CMR proved to be superior to
dobutamine stress echocardiography in terms of
sensitivity (86% vs. 74%) and specificity (86% vs.
70%) in 172 patients. The superior results of CMR
were attributed to its better overall image quality,
which was graded good or very good in 82%,

but only in 51% of echocardiography studies [6].
Hundley et al. performed high-dose dobutamine
CMR for the detection of ischemia in 41 patients
who were not well suited for second harmonic
stress echocardiography because of poor acoustic
windows and reported a sensitivity and specificity
of 83% for the detection of a coronary stenosis

> 50% luminal diameter [22].

Wahl et al. performed high-dose dobutamine-atro-
pine stress CMR after coronary revascularization in
160 consecutive patients with pre-existing wall
motion abnormalities at rest. CMR displayed good
results, with sensitivity of 89% and specificity of
84% for detection of significant CAD [23].
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Using TrueFISP or SSFP cine sequences Paetsch et
al. found high-dose dobutamine stress CMR to

be superior to adenosine stress perfusion MR for
detection of significant CAD, with sensitivities and
specificities of 89% and 80% and 91% and 62%,
respectively in 79 patients without history of prior
infarction [26].

Syed et al. had shown a high interstudy reproduc-
ibility (p =0.91) and a low interobserver variability
(kappa = 0.81) of dobutamine stress MRI in 19 pa-
tients with severe coronary disease [27].

The overall sensitivity and specificity for the assess-
ment of ischemia induced wall motion abnormali-
ties for detecting CAD achieved with dobutamine
stress CMR is in good agreement with stress echo-
cardiography studies yielding sensitivities of 78%
to 96% and specificities of 66% to 85% [28—32].

Conclusion

Dobutamine stress CMR using a state of the art
fast imaging sequence is a reliable and clinically
safe and robust method to evaluate the functional
significance of coronary lesions by detecting
ischemic induced wall motion abnormalities.
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