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Detection of right ventricular myocardial perfuson and
contractil reserve by contrast echocardiography and low
dose dobutamine in myocardial infarction after successful

right coronary angioplasty

Jesus Vargas-Barron,* Marco Pefia-Duque,* Francisco-Javier Roldan,* Angel Romero-
Céardenas,* Nilda Espinola-Zavaleta,* Sergio Férez-Santander*

Summary

We assessed right ventricular myocardial reper-
fusion through intracoronary contrast and tran-
sesophageal echocardiography after right coro-
nary angioplasty. Low dose dobutamine was used
to demonstrate contractile reserve in areas with
microvascular integrity.

EsTuDIO DE LA PERFUSION MIOCARDICA Y DE LA
RESERVA CONTRACTIL DEL VENTRICULO DERECHO
CON ECOCARDIOGRAFIA

Valoramos el éxito de la reperfusién miocardica
en un paciente sometido a angioplastia coronaria
mediante ecocardiografia transesofagica y la in-
yeccion intracoronaria de un ecorealzador. En las
areas en las que el ecorealzador mostraba inte-
gridad de la microcirculacion, se pudo demostrar
mediante la administracion de Dobutamina a do-
sis bajas la presencia de reserva contractil.
(Arch Cardiol Mex 2002; 72:49-52).
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Introduction

nthefield of ischemic heart disease, contrast
I echocardiography is useful in the ventricular

opacification and enhancement of endocar-
dial border definition in patients with technica-
[ly suboptimal studiesin resting and stress echo-
cardiography. In the same way, myocardial per-
fusion in the infarcted area has been assessed by
myocardial contrast echocardiography (MCE) a
validated technique that has been used to assess
microvascular integrity in the setting of acuteand
subacute myocardial infarction. This evaluation
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is complemented using low dose dobutamine to
study the contractile reserve.

The assessment of myocardial reperfusion by in-
travenous or intracoronary contrast echocardio-
graphy after primary percutaneous transluminal
coronary angioplasty (PTCA) or thrombolysis
has been limited to the left ventricle.?® The pur-
pose of this report is to show the utility of con-
trast and dobutamine echocardiography in the
reinstauration of myocardial perfusion andinthe
study of the contractile reserve of the right ven-
tricle in a patient with acute ischemic heart di-
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Fig. 1. A and B show the selectively injection into right coronary artery.
Total proximal right coronary artery obstruction is observed. The transgastric
echocardiogram showed posterior wall thinning of the right ventricle (arrow).

J Vargas-Barrén y cols.

sease subjected to angioplasty of the right coro-
nary artery.

Case report

Forty nine year old male with positive smoking
and hypertension history, there was no previous
angina. Hewas admitted to apublic hospital with
an acute myocardial infarction and no reperfu-
sion therapy was provided.

After 10 days of evolution he was sent to the
National Heart Institute “ Ignacio Chavez” where
he was diagnosed with an inferior infarction ex-
tended to the right ventricle. The echocardio-
gram showed an almost normal left ventricle,
there was slight hypokinesis of theinferior wall
and the gjection fraction was of 50%. Light en-
largement of the right ventricle with marked
hypokinesis of itsinferior and lateral wallswas
alsoregistered. During theright ventriclefilling
the presence of the “A”wave on Doppler indi-
cative of the right atrium mechanical activity
was corroborated.

At thefollowing day coronary angiography was
performed which did reveal non significant obs-
truction of the left anterior descending artery,
the circumflex artery did not show any obstruc-
tion neither. Right coronary artery had a big
thrombus with minimal plague which occupied
all the proximal segment until the coronary os-
tium; the middle third of the artery was com-
pletely obstructed. Grade Il collateral circula-
tion coming from the anterior descending ar-
tery was identified.

During the following 10 days the patient recei-
ved heparin intravenously until a second coro-
nary angiography was performed, this study de-
monstrated persistence of the thrombi in therig-
ht coronary artery, total oclusion at the middle
third and flow TIMI 0. Therefore, previous canu-
lation with aguide catheter of the artery acorona-
ry angioplasty of the proximal segment and middle
third was performed. After finishing the procedu-
re large and difuse lesions of the distal segment
just at the origin of the posterior descending ar-
tery were observed therefore angioplasty with a
balloon of all the distal segments was performed
obtaining recanalization of the vessel with minor
residual lesions less than 50%, visualizing the
posterior descending artery and TIMI 3 distal flow.
The original lesion of the mid-third was reduced
to aminor stenosis of 40% with TIMI 3 flow.

In the catheterization room, previous informed
consent, transesophageal echocardiogram (TEE)
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Contrast echocardiography in Ml

Fig. 2. After percutaneous transluminal angioplasty of the right coronary
artery the artery is reopened and the flow in the atrial and ventricular
branches is observed (A and B). The intracoronary injection of “optison”
identifies perfusion in the right ventricular posterior wall (C).
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withlocal anesthesiaof the oropharynx and slight
sedation with midazolam was performed. In the
transgastric transverse plane, dilation of theright
ventricle was corroborated and hypokinesis of
the inferior wall of both ventricles was obser-
ved. Before the angioplasty abolus of “Optison”
(0.6 mL) was inyected in the ostium of the right
coronary artery without observing any changes
intheright ventricular myocardium (Fig. 1). Due
to technical difficultiesit was not possibleto in-
yect the contrast in the left coronary artery. Af-
ter recanalized infarct-related right coronary ar-
tery “Optison” (0.5 mL) was injected again, de-
monstrating perfusion in the inferior wall of the
right ventricle (Fig. 2). In both injections the
echocardiographic study of myocardia perfusion
was obtained with continuous imaging.

Three weeks after angioplasty, as outpatient,
TEE was repeated. In basal conditions, resi-
dual hypokinesis of the inferior wall of the right
ventricle was observed; with the administra-
tion of 5 and 10 gammas/kg/min of dobutami-
ne and without changes in the gain controls
there was increase in the thickness of the same
segment of the right ventricular inferior wall
(Figs. 3A and 3B).

Discussion

The demonstration of microvascular integrity
by MCE performed immediately after prima-
ry PTCA hasdiagnostic valuein predicting sal-
vaged myocardium. In theses patients subjec-
ted to a reperfusion process the recent advan-
ces in ultrasound technology and contrast
agents have enabled the detection with trans-
thoracic echocardiography of myocardial per-
fusion after intravenous injection of transpul-
monary contrast agents, valuable for the study
of the left ventricle.

Nevertheless, theanalysisof al thewall ssgments
of the right ventricle with transthoracic echocar-
diography is reduced, because apical segments
freguently can not be evaluated. In recent years
it has been demonstrated that TEE is a simple
and safe procedure which allows to characterize
the infarction extended to the right atrium and
ventricle.*s In the same way with thistechnique,
complemented with dobutamine, it ispossibleto
recognize myocardial viability in the right myo-
cardium at risk.®

In this study we demonstrated for thefirst time
that the microvascular integrity of the right
ventricle can be observed with intracoronary
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Fig. 3B.
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ultrasound contrast and transesophageal echo-
cardiography. This information was comple-
mented afew weeks later with low dose dobu-
tamine echocardiography, which allowed to
demonstrate the late functional recovery or
contractile reserve.

Unlike left ventricular function, right ventricu-
lar function has not been widely studied after
PTCA. Based upon the findings in this patient,
we think that the recovery of right ventricular
myocardial perfusion in myocardial infarction
after successful balloon angioplasty could be
demonstrated with contrast and transesophageal
echocardiography; the use of low dose dobuta-
mine also permits to demonstrate the contracti-
lereserve.

Fig. 3A. M-Mode and Two-dimensional transgastric
images before low dose dobutamine. The arrows point
the hypokinesis of the inferior wall of the right ventricle.

Fig. 3B. M-Mode and two-dimensional transgastric
images after low dose dobutamine. The arrows point
the improvement of the motion of the inferior wall of
the ventricle.
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