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Dobutamine-induced hyperaemia inversely
correlates with coronary artery stenosis severity and
highlights dissociation between myocardial blood
flow and oxygen consumption
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Objectives: To compare the relationship between dobutamine myocardial blood flow (MBF), rate–pressure
product (RPP) and stenosis severity in patients with coronary artery disease (CAD).
Methods: 27 patients with single-vessel CAD were allocated to three groups based on stenosis severity:
group 1, 50–69% (n = 9); group 2, 70–89% (n = 9); and group 3, > 90% (n = 9). Nine normal
volunteers served as controls. Resting and dobutamine MBF were measured by positron emission
tomography in the territory subtended by the stenosis (Isc) and remote myocardium (Rem). Mean left
ventricular MBF was used for controls.
Results: In group 1, mean dobutamine MBF-Isc (2.48 (SD 0.48 ml/min/g)) and dobutamine MBF-Rem
(2.70 (0.50) ml/min/g, NS) were comparable. In groups 2 and 3, dobutamine MBF-Isc (1.91 (0.44) and
1.22 (0.21) ml/min/g) was significantly lower than dobutamine MBF-Rem (2.27 (0.28) and 1.98
(0.25) ml/min/g, p , 0.02 and p , 0.005, respectively). An inverse relation between dobutamine MBF
and stenosis severity existed both in Isc (r = 0.79, p , 0.001) and in Rem territories (r = 0.71,
p , 0.001). For any given RPP, dobutamine MBF was greater in controls than in Rem (p , 0.05), which
in turn was greater than in Isc (p , 0.05).
Conclusion: Dobutamine MBF inversely correlated with stenosis severity and achieved significant flow
heterogeneity for coronary stenoses . 70%. Dobutamine MBF and RPP were dissociated in both Isc and
Rem segments in patients compared with controls.

S
tress testing is widely used in the diagnosis and
management of patients with coronary artery disease
(CAD). Although physical exercise is the ideal stimulus

to induce hyperaemia, pharmacological stressors such as
adenosine and dobutamine offer a practical alternative
particularly in patients with limited exercise capacity.
Adenosine activates specific purinergic receptors on coronary
resistive vessels, thereby increasing myocardial blood flow
(MBF) by direct vasodilatation, and has a limited effect on
cardiac work. In contrast, dobutamine is a sympathomimetic
amine that acts through a and b adrenoceptors stimulating
both positive inotropic and chronotropic effects and enhan-
cing MBF, mainly through metabolic vasodilatation. In
addition, dobutamine increases MBF through direct b2
adrenoceptor-mediated vasodilatation of coronary resistive
vessels. Although vasodilator agents such as adenosine may
be more efficient stressors, dobutamine offers a more
physiological approach to assess demand ischaemia.

The principle underlying myocardial perfusion imaging is
the identification of differential regional flow reserve
between normal myocardium and myocardium subtended
by stenotic coronary arteries. Positron emission tomography
(PET) provides accurate and reproducible non-invasive
measurements of absolute regional MBF and coronary flow
reserve (CFR) in vivo.1 Previous PET studies have shown a
good correlation between coronary artery stenosis severity
and CFR by using vasodilator stress2 3 and between dobuta-
mine-induced MBF and regional wall motion abnormalities.4

However, limited information is available on the relationship
between dobutamine hyperaemia and coronary artery steno-
sis severity.4 5 Furthermore, the effects on remote myocar-
dium of dobutamine stress and its ability to highlight flow

heterogeneity in CAD are poorly defined. Lastly, little data
exist to compare the relationship between dobutamine-
induced hyperaemia and cardiac workload in normal subjects
with that in patients with CAD.

The objective of this study was therefore to investigate the
effect of intravenous dobutamine, at doses used in patients
with CAD for conventional stress imaging, on the relation
between MBF, rate–pressure product (RPP) and stenosis
severity in territories subtended by a significant coronary
lesion (Isc) and in remote non-ischaemic myocardium
(Rem). To allow direct comparison with normal myocardium
we also assessed the effects of dobutamine stress on MBF in a
group of normal subjects.

METHODS
Patient population
Twenty seven patients (25 men, mean age 63 (SD 6) years,
range 51–77 years) were recruited from St Mary’s and
Hammersmith Hospitals, London, UK. All described a history
of chronic stable angina of at least three months’ duration
and had ECG evidence of exercise-induced myocardial
ischaemia, defined as > 0.1 mV of horizontal or downsloping
ST segment depression. Exclusion criteria were a recent
history (, 3 months) of myocardial infarction or unstable
angina, inability to perform exercise tolerance testing or

Abbreviations: CAD, coronary artery disease; CFR, coronary flow
reserve; H2

15O, oxygen-15 labelled water; Isc, myocardium subtended
by significant coronary stenosis; MBF, myocardial blood flow; PET,
positron emission tomography; Rem, myocardium subtended by
coronary arteries with minimal or no disease; RPP, rate–pressure
product; ROI, region of interest
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resting ECG patterns that would interfere with interpretation
of ST changes.

Nine normal male volunteers (aged 46 (7) years, range 40–
57, p , 0.001 v patients) were recruited as controls. These
subjects were asymptomatic and at low risk for CAD.6 Entry
criteria were normal heart rate, blood pressure, ECG and
transthoracic echocardiography. Subjects with a total choles-
terol . 6.4 mmol/l were excluded from the study.7

The study protocol was approved by the research ethics
committee of Hammersmith and St Mary’s Hospitals.
Radiation exposure was licensed by the UK Administration
of Radioactive Substances Advisory Committee.

Coronary angiography
All patients underwent diagnostic cardiac catheterisation to
confirm the presence of CAD and for quantification of
stenosis severity. Two independent experienced operators
analysed the coronary angiograms. The luminal diameter of
the stenosed artery and adjacent reference lumen was
measured at end diastole in the projection that showed the
most severe stenosis. Quantitative analysis was performed by
an automated edge contour detection system (Centricity
quantitative coronary angiography, General Electric Medical
Systems, Milwaukee, Wisconsin, USA). The degree of
stenosis was expressed as percentage reduction of the
internal luminal diameter in relation to the estimated
diameter interpolated from the diameters at the proximal
and distal boundaries of the stenosis. In patients left
ventricular function was assessed by left ventriculography
performed in a standard 30˚right anterior oblique projection.
An automated endocardial contour detector was used to
measure left ventricular end systolic and end diastolic
volumes according to Simpson’s rule to permit calculation
of ejection fraction. In controls left ventricular ejection
fraction was measured by transthoracic echocardiography
with similar application of Simpson’s rule.

Positron emission tomography
Study protocol
Patients and control subjects underwent PET with oxygen-15
labelled water (H2

15O) to measure MBF under resting
conditions and during symptom-limited dobutamine stress.
All patients were instructed to omit angina drugs for 24 h
except for b adrenoceptor blockers, which were withheld for
. 72 h before the study.

Image acquisit ion
Images were acquired with an ECAT 931-08/12 15-slice
tomograph giving a 10.5 cm axial field of view (CTI/Siemens,
Knoxville, Tennessee, USA). Subjects lay supine in the

scanner and the optimal imaging position was determined
by a 5 min rectilinear scan after the exposure of an external
germanium-68 ring source. A 20 min transmission scan was
then acquired to correct for attenuation of all subsequent
emission scans. H2

15O (700–900 MBq) was injected as an
intravenous bolus over 20 s at an infusion rate of 10 ml/min.
MBF was measured at baseline and repeated 10 min later, to
allow for decay of the 15O radioactivity, during dobutamine
stress. Dobutamine was administered by a standard clinical
protocol of incremental dosing, starting at 5 mg/kg/min and
increasing every 3 min to 10, 15, 20, 30 and 40 mg/kg/min or
until onset of chest pain. A single dose of intravenous
atropine (600 mg) was given to those subjects whose heart
rate did not increase . 100 beats/min at 40 mg/kg/min of
dobutamine. PET acquisition was timed to start when a
steady state had been achieved at the maximum dobutamine
dose. Cardiac rhythm was monitored throughout the scan-
ning protocol, blood pressure was recorded by automatic cuff
sphygmomanometer (Dynamap) at 1 min intervals, and a 12-
lead ECG was recorded at baseline and every 2 min during
stress.

Data analysis
A single operator analysed PET data before blinded angio-
graphic findings were disclosed. The sinograms obtained
were corrected for attenuation and reconstructed on a
MicroVax II computer (Digital Equipment Corp, Marlboro,
Massachusetts, USA) by dedicated array processors and
standard reconstruction algorithms. Images were transferred
to a SUN SPARC 2 workstation (Sun Microsystems,
Mountain View, California, USA) and analysed with dedi-
cated software (MATLAB; the MathWorks, Natick,
Massachusetts, USA). Myocardial images, for the definition
of regions of interest (ROIs), were generated directly from the
dynamic H2

15O, as previously reported.8 Briefly, the creation
of factor sinograms requires estimates of vascular (right and
left heart) and myocardial tissue time–activity curves.9 Factor
images describing tissue and blood distributions were
generated by iterative reconstruction as previously
described.10 11 Factor images were resliced into short-axis
images in an orientation perpendicular to the long axis of the
left ventricle. Sixteen ROIs, corresponding to the territories of
distribution of the three major coronary arteries, were drawn
within the left ventricular myocardium on 12 consecutive
image planes, according to the recommendations of the
American Society of Echocardiography.12 The regions were
drawn semiautomatically by using a centre line within the
myocardium. For the present analysis, however, the original
16 left ventricular ROIs were regrouped into four larger
segments in the septal, anterior, lateral and inferior walls. A
separate set of ROIs was defined for the right ventricular
cavity and the left atrium. Myocardial and blood time–
activity curves were then generated from the dynamic images
and fitted to a single tissue compartment tracer kinetic model
to give values of MBF (ml/min/g).9 Then, in each patient the
myocardial ROI subtended by the coronary stenosis was
labelled Isc and the ROI subtended by an artery with minimal
(, 50% diameter stenosis) or no disease was labelled Rem.

As resting MBF is determined by cardiac workload,13 we
corrected resting MBF for the RPP, an index of myocardial
oxygen consumption: MBFcorrected = (MBF/RPP) 6 104.2

CFR was calculated as the ratio of MBF during dobuta-
mine-induced hyperaemia to MBF at rest corrected for RPP.
In controls, minimum coronary resistance (mm Hg/min/g/
ml) was calculated as mean arterial pressure divided by
global left ventricular MBF. In patients, regional coronary
resistance in the Isc and Rem territories was calculated by
dividing mean arterial pressure by the respective regional
MBF values.

Table 1 Characteristics of controls and patients with
single-vessel coronary artery disease grouped by stenosis
severity

Controls

Stenosis severity

50–69% 70–89% >90%

Number 9 9 9 9
Diabetes 0 3 (33%) 4 (44%) 4 (44%)
Hypertension 0 6 (66%) 6 (66%) 7 (78%)
Age (years) 46 (7) 61 (6)* 62 (8)* 64 (4)*
LVEF (%) 68 (3) 51 (1)* 53 (9)* 44 (11)*�
Stenosis severity (%)` NA 64 (3) 81 (5) 94 (4)
CCS functional class NA 1.9 (0.6) 2.1 (0.3) 2.8 (0.4)

*p,0.05 v control; �p,0.05 v 70–89%; `assessed by quantitative
coronary angiography.
CCS, Canadian Cardiovascular Society; LVEF, left ventricular ejection
fraction; NA, not applicable.
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Statistical analysis
All values are expressed as mean (SD). Two-tailed paired and
unpaired Student’s t tests were used to compare group
values. Conventional techniques of regression analysis were
used to detect relationships and analysis of covariance was
used to compare the steepness of regressions. Data were
statistically analysed with StatView SE+ (Abacus Concepts,
Berkeley California, USA) and p , 0.05 was considered to
indicate significance.

RESULTS
All 27 patients had single-vessel CAD at angiography and
were allocated to three different groups based on stenosis
severity: mild 50–69% (n = 9); moderate 70–89% (n = 9);
severe > 90% (n = 9). Table 1 presents baseline character-
istics of the patients.

Resting RPP was comparable in the three patient groups
but was lower in normal volunteers. However, peak RPP
attained during dobutamine stress was comparable in all
groups (table 2).

MBF and CFR
Table 2 presents MBF results. After dobutamine, MBF
increased relative to baseline in all myocardial segments
except when the segment was subtended by a stenosis > 90%
(fig 1). Peak dobutamine MBF was progressively blunted
with increasing coronary stenosis severity. A significant
heterogeneity in MBF between ischaemic and remote
territories became apparent for coronary stenoses . 70%
(fig 1). The inverse relation between coronary artery stenosis
severity and dobutamine MBF and CFR was significant in
both ischaemic and remote myocardial territories (figs 2 and
3).

On average dobutamine stress resulted in a 2.9-fold
increase in RPP and a 3.8-fold increase in global MBF in
normal volunteers. In patients, the 2.3-fold increase in RPP
obtained after dobutamine was associated with a compara-
tively smaller increase in MBF (1.8-fold in ischaemic
territories and 2.3-fold in remote myocardium) suggesting a
dissociation between regional MBF and cardiac work. The
severity of this mismatch progressively increased in the
presence of increasing stenosis severity (fig 4A) and was also

Table 2 Rate–pressure product (RPP) and myocardial blood flow at rest and during
dobutamine stress

Controls

Stenosis severity

50–69% 70–89% >90%

RPP rest 7112 (1621) 8775 (3474) 9979 (1364)* 8447 (1393)
RPP dobutamine 20511 (2703) 21256 (2873) 21785 (3622) 19198 (4550)
Dobutamine dose (mg/kg/min) 39 (3) 33 (10) 30 (9)* 29 (9)*
Myocardial blood flow (ml/min/g)

Isc at rest 1.23 (0.36) 1.10 (0.15) 1.16 (0.33)
Rem at rest 1.22 (0.28) 1.24 (0.28) 1.08 (0.1) 1.22 (0.17)
Ischaemic with dobutamine 2.48 (0.48) 1.91 (0.44)� 1.22 (0.21)�`
Rem with dobutamine 3.18 (0.96) 2.70 (0.5) 2.27 (0.28)* 1.98 (0.25)*�

Isc CFR 2.08 (0.3) 1.72 (0.24)� 1.14 (0.38)�`
Rem CFR 2.62 (0.58) 2.23 (0.34) 2.12 (0.25)* 1.64 (0.24)*�`
Isc dobutamineMBF2RPP 1.20 (0.31) 0.90 (0.27)� 0.65 (0.12)�`
Rem dobutamineMBF2RPP 1.58 (0.52) 1.31 (0.39)* 1.07 (0.22)* 1.08 (0.3)*

Correction of dobutamine myocardial blood flow for RPP permits comparison of MBF independent of cardiac work.
Coronary flow reserve (CFR) is the ratio of dobutamine MBF to rest MBF.
*p,0.05 v control; �p,0.05 v 50–69%; `p,0.05 v 70–89%.
Isc, myocardial territory subtended by significant coronary stenosis; Rem, myocardium subtended by coronary
arteries with minimal or no disease.
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seen in remote myocardial territories subtended by angio-
graphically normal coronary arteries (fig 4B).

To assess whether these findings were related to differ-
ences in cardiac workload among groups, we corrected
dobutamine MBF for peak RPP (dobutamineMBF-RPP)
(table 2). In normal volunteers, dobutamineMBF-RPP signifi-
cantly increased from resting conditions (1.22 (0.28) v 1.58
(0.52) ml/min/g, p = 0.02) and was significantly higher
than dobutamineMBF-RPP in both ischaemic and remote
segments in patients with . 70% stenosis severity. In the
patients, dobutamineMBF-RPP was significantly lower than
rest MBFcorr in ischaemic territories and was similar to rest
MBFcorr in remote myocardial territories (fig 5).

Coronary resistance
Resting coronary resistance was comparable in controls and
patients and between ischaemic and remote territories in
patients (table 3). Dobutamine stress resulted in consistently
greater reductions in coronary resistance in remote than in
ischaemic territories. Minimum coronary resistance during
peak dobutamine stress was highest in myocardium sub-
tended by severe coronary stenosis > 90% and lowest in
normal volunteers. Minimum coronary resistance progres-
sively increased with increasing stenosis severity in both
ischaemic and remote myocardial regions (fig 6).

DISCUSSION
To our knowledge, the present study is the first to compare
the effects of dobutamine stress on regional absolute MBF
between normal volunteers and patients with single-vessel
CAD across a wide range of coronary artery stenosis severity.
Dobutamine-induced hyperaemia and CFR were progres-
sively blunted in the presence of increasing stenosis severity
in ischaemic myocardial segments. Hyperaemic MBF was
also attenuated in myocardial segments remote from
significant coronary disease that was independent of cardiac
work attained during stress.

A curvilinear inverse relationship between hyperaemic
MBF and coronary artery stenosis severity with vasodilator
stressors has been reported previously.2 3 Similarly, our data

show an inverse correlation between MBF and stenosis
severity with dobutamine stress. As in the study of Uren et al,2

although the relationship between angiographic and MBF
data was significant, individual variability was substantial.
The better correlation in our study (r = 0.79) between
dobutamine hyperaemia and stenosis severity than in
previous work (r = 0.494 5 and r = 0.624 5) probably reflects
the higher numbers of patients and the higher grades of
stenosis severity enrolled in the present study. Assessment of
dobutamine CFR also showed similar correlation, thus
supporting the validity of this measurement.

Attenuation of dobutamine MBF and CFR in regions
subtended by stenotic coronary arteries is expected. However,
hyperaemic flow in remote territories subtended by angio-
graphically normal arteries was also increasingly blunted in
relation to the severity of disease in the index artery.
Abnormal CFR in myocardial segments subtended by
angiographically normal coronary arteries has been pre-
viously reported with vasodilator stressors, but not dobuta-
mine.14 15 Although reduction in dobutamine MBF and CFR
in patients with CAD may reflect myocardial ischaemia
limiting the workload attained, the consistency of our results
after MBF correction for RPP suggests that this effect is
rather independent of cardiac work. This effect is not
intuitively logical, as the remote segment would be expected
to contract more in compensation for the ischaemic segment
leading to a relative increase in regional MBF.

Our study, however, supports the notion that the lower
dobutamine CFR in remote myocardial segments reflects
higher minimum coronary resistance. Several factors may
explain this phenomenon. Previous experimental studies
have shown enhanced contractile function in myocardial
segments remote from acute coronary occlusion.16–18 This
increase in contractile function in remote regions may
compensate for the temporary dysfunction occurring in
stenotic segments during ischaemia and is due to increased
sympathetic activity, which affects both contractility and
carbohydrate metabolism.14 19 The increased sympathetic
activity may lead to a adrenoceptor-mediated vasoconstric-
tion20 resulting in an increase in minimum coronary
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resistance and reduction in CFR. Indeed, a previous study in
patients after percutaneous transluminal coronary angio-
plasty showed that blockade of a adrenoceptors increased
myocardial hyperaemia and improved vasodilator reserve.21

Alternatively, the impairment in CFR may reflect chronic
adaptive remodelling in response to increased workload in
remote segments and the development of hypertrophy,22 or
the presence of early microvascular or endothelial dysfunc-
tion in the absence of angiographically detectable CAD.23

Ultimately, these different possible explanations are not
mutually exclusive.

Under normal circumstances, a strong linear relationship
exists between myocardial oxygen consumption, blood flow
and cardiac workload.11 The excessive MBF response relative
to RPP observed in normal subjects during dobutamine stress
may be explained by the action of the drug on intrinsic

contractility, its oxygen wasting effect and its direct
vasodilator effect through b2 adrenoceptors.24–26 This dis-
proportionate increase in MBF relative to RPP in normal
volunteers in our study is consistent with previous work from
other laboratories.24 27 In patients with CAD, dobutamine
hyperaemia was reduced for any given RPP. In remote
segments this flow–work mismatch was associated with
higher minimum coronary resistance, increasing in parallel
with increasing stenosis severity, possibly reflecting compen-
satory autoregulation of the coronary microcirculation during
ischaemic stress. Alternatively, during inotropic stress,
increased intramyocardial pressure (that is, extravascular
resistance) and ischaemia-induced isovolumic bulging with
increased cardiac work may place remote territories at a
haemodynamic and mechanical disadvantage.28 In ischaemic
myocardial territories, this dissociation between MBF and
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Table 3 Resting and minimum coronary resistance measured during peak dobutamine
stress

Coronary resistance
(mm Hg/min/g/ml) Controls

Stenosis severity

50–69% 70–89% >90%

Resting, Isc 97.5 (23.5) 98.8 (19.6) 108.2 (45.5)
Resting, Rem 103.4 (18.9) 93.9 (14.1) 95.8 (11.1) 97.2 (15.8)
Minimum, Isc 46.4 (12.6) 63.9 (20.1)� 84.6 (14.3)�`
Minimum, Rem 35.2 (13.2) 41.2 (10.4) 51.5 (10.7)* 51.9 (9.3)*�

*p,0.05 v controls; p,0.05 v 50–69%; `p,0.05 v 70–89%.
Isc, myocardial territory subtended by significant coronary stenosis; Rem, myocardium subtended by coronary
arteries with minimal or no disease.
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RPP was greater in the face of increasing stenosis severity.
Our data support the proposal that the primary determinant
for hyperaemia during dobutamine stress is metabolic
demand from increasing cardiac work and myocardial
oxygen consumption. The degree of flow–work disparity in
ischaemic segments therefore probably reflects a measure of
metabolic derangement due to demand ischaemia.

Consistent with previous work by Krivokapich et al,5 our
study shows the relationship between coronary artery
stenosis severity and dobutamine hyperaemia and differen-
tial MBF for given RPP in ischaemic compared with remote
territories. However, we studied more subjects, assessed flow
heterogeneity in individual patients, and directly compared
patients who had CAD with normal controls. Furthermore,
we identified a disparity between MBF and RPP, a validated
measure of myocardial oxygen consumption,29 in both the
ischaemic and the remote myocardium in patients with CAD,
the degree of which appears to correlate with stenosis
severity in the index artery.

The high sensitivity of dobutamine stress echocardiography
in detecting CAD by the identification of regional contractile
dysfunction may be explained by the significant dissociation
between MBF and cardiac work in ischaemic territories in our
study. Conversely, the reduction in MBF and CFR for any
given RPP in the remote territory may account for the false
positive test in patients with microvascular dysfunction and
the lower specificity seen with perfusion techniques and
dobutamine stress than with vasodilators.30

Some important considerations may limit the conclusions
that can be reached from the present study. Firstly, the
control group studied by PET was significantly younger than
the patients, and CFR is known to change with age.31 32 The
wide heterogeneity of MBF in normal humans is well
documented,33 however, and variability of CFR similar to
that observed in the present study has been observed in
controls ranging from 18 to 84 years of age.34 Secondly, MBF
was measured only at rest and at maximum dobutamine
dose. Although measuring flow at incremental doses in the
same region in each patient was not possible, this relation
was evaluated from the pooled data from all patients studied.
Lastly, although 27 patients with CAD and nine normal
volunteers would be considered a small study, this sample
size is not unusual for studies using PET and did not appear
to limit the clinical findings of our study.

Conclusions
Dobutamine MBF and CFR inversely correlated with stenosis
severity and achieved significant flow heterogeneity for
coronary stenosis . 70%. Dobutamine MBF and RPP was
dissociated in patients with CAD compared with normal
myocardial territories. In myocardial territories subtended by
a coronary stenosis this disparity reflects a measure of
metabolic derangement due to demand ischaemia, whereas
in remote territories the mismatch was linked to an increase
in minimum coronary resistance.
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Infected left ventricular pseudoaneurysm

A
52-year-old man had an inferior
myocardial infarction 16 years pre-
viously and underwent two coronary

artery bypass surgeries 12 and two years ago.
He also had rheumatoid arthritis and was
treated with weekly methotrexate.
Transthoracic echocardiogram (TTE) per-
formed before his redo bypass surgery
showed a thinned, calcified left ventricular
inferolateral wall scar.

Six weeks before the current admission, he
developed a respiratory infection that
improved with intravenous antibiotics. Initial
work-up showed leucocytosis and the erythro-
cyte sedimentation rate was 127 mm/hour.
A computed tomographic (CT) scan of the
chest with intravenous contrast revealed a
6 cm 63.7 cm fluid density, non-contrast
enhancing pericardial lesion posterior to the
heart, suggestive of a pericardial cyst.

During the index admission, the patient
developed haemoptysis and Staphylococcus
aureus septic shock. TTE showed the infero-
lateral wall scar with an opposing loculated
pericardial effusion. A diagnostic chest CT
and transoesophageal echocardiogram (see
panel) revealed a perforated left ventricular
posterior wall, freely communicating with
the pericardial cyst, thereby forming a
pseudoaneurysm.

An urgent operation revealed a calcified left ventricular posterior wall with infected
pseudoaneurysm that was eroding into the left lung. The patient developed multi-organ failure
culminating in fatal ventricular asystole 24 hours later.

To our knowledge, this is the first reported case of an infected pseudoaneurysm in the
context of chronic immunosuppression. We hypothesise that the calcified myocardial wall
served as a nidus for bacterial infection with subsequent erosion into the pericardial cyst,
resulting in an infected pseudoaneurysm.
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Helping the surgeon: epicardial 3D echocardiography in aortic dissection

A
74-year-old woman was admitted to the emergency room with acute severe chest pain,
dyspnoea and a history of giant cell arteritis and polymyalgia rheumatica. Her heart rate
was 95 beats/min, arterial blood pressure was 100/60 mm Hg, and a diastolic murmur

was present along the right upper sternal border. She was neurologically intact, with clear
lungs, palpable normal pulses in the right radial and in both femoral arteries, and a filiform left
radial pulse. Transthoracic echocardiography revealed aortic dissection type A with moderate
aortic regurgitation. Aortography confirmed the diagnosis and the extension of the dissection.
The patient was taken into the operating room where, after sternotomy, real-time three-
dimensional (RT3DE) epicardial echocardiography was carried out (iE33, Philips) with the new
probe X5-1, demonstrating the tear (panel A). The exact location and dimension of the tear
were easily pointed out, 5 mm from the sinotubular junction, with the false lumen reaching the
aortic root above the coronary ostia (panel B). The patient underwent aortic dissection repair
with a ‘‘button Bentall’’ procedure with a biologic prosthesis. RT3DE offered to the surgeon an
impressive, dynamic, precise assessment of the tear and a realistic representation of the
anatomical dissection, which was useful for surgical planning.
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