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Male, 53

Cardiogenic shock from acute right colonary artery infarction
Altered mental state

Inhaled epoprostenol

Cardiology

Unusual clinical course

Recognition and appropriate management of right ventricular (RV) infarction is essential, as RV injury increas-
es mortality and substantially alters management during acute coronary syndrome. We report a case of RV in-
farction presenting with new right bundle branch block (RBBB), and therapeutic use of inhaled epoprostenol
to reduce RV afterload and augment cardiac output during refractory cardiogenic shock.

A 53-year-old male presented to our institution in ventricular fibrillation with subsequent development of RBBB
in the setting of proximal right coronary artery occlusion. Following percutaneous coronary intervention, the pa-
tient developed severe RV dysfunction with refractory cardiogenic shock. This was successfully managed with
inhaled epoprostenol with normalization of right ventricular systolic function.

Although typically associated with anterior myocardial infarction, new RBBB should be recognized as a potential
presenting sign of acute RV infarction. The use of inhaled epoprostenol in the setting of RV infarction has not
been previously described, but it may augment right ventricular cardiac output via pulmonary vasodilatation.

Bundle-Branch Block ¢ Epoprostenol ¢ Inferior Wall Myocardial Infarction ¢ Shock, Cardiogenic
RV - right ventricular; RBBB - right bundle branch block; RCA - right coronary artery; LAD — left anterior
descending; ECG — electrocardiogram; IABP — intra-aortic balloon pump; MAP — mean arterial pressure;

LV - left ventricular; WU — Wood units; PA — pulmonary artery; PDA — posterior descending artery
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Background

Right ventricular (RV) infarction complicates up to half of acute
inferior myocardial infarctions, generally in the setting of proxi-
mal right coronary artery (RCA) occlusion [1,2]. Early recognition
is important, as RV infarction increases mortality and compli-
cates management given the associated risk of life-threaten-
ing arrhythmias and the potential to worsen clinical status if
treated with nitrates and other preload-reducing agents fre-
quently used during left ventricular (LV) infarction [1]. We de-
scribe an unusual case of RV infarction presenting with right
bundle branch block (RBBB). While right or left bundle branch
block can complicate anterior wall myocardial infarction as a
result of reduced blood supply to the left anterior descending
(LAD) artery branches supplying the interventricular septum,
these conduction disturbances have not been previously re-
ported in RV infarction cases of RCA occlusion [3,4]. Following
RCA reperfusion, our patient developed severe RV dysfunction
and cardiogenic shock that was treated with inhaled epopro-
stenol, in addition to traditional therapies utilized for vaso-
pressor support and afterload augmentation. To our knowl-
edge, the successful use of inhaled prostacyclin therapy for
management of refractory cardiogenic shock after RV infarc-
tion has not been described.

Case Report

A 53-year-old male had a history of non-obstructive coronary
artery disease with a prior coronary arteriogram demonstrat-
ing a 40-50% RCA stenosis. He subsequently presented to the
hospital after becoming obtunded and unresponsive at home.
Emergency medical services found the patient to be pulseless
and in ventricular fibrillation. He was intubated and received
several rounds of defibrillation and intravenous epinephrine
in route to the hospital prior to return of spontaneous circu-
lation. In the emergency department (ED), a 12-lead electro-
cardiogram (ECG) revealed sinus tachycardia with inferior and
anterior ST segment elevations and a new RBBB (Figure 1).
He was emergently taken to the cardiac catheterization lab,
where a 100% proximal RCA thrombotic occlusion was dem-
onstrated. Manual aspiration thrombectomy was performed
and a drug eluting stent was implanted with resulting throm-
bolysis in myocardial infarction (TIMI) grade 3 coronary flow.
Due to profound hypotension and bradycardia, an intra-aor-
tic balloon pump (IABP) and a temporary transvenous pace-
maker were placed. He was subsequently resuscitated with
six liters of crystalloid and continuous intravenous infusions
of norepinephrine, vasopressin, dobutamine, and phenyleph-
rine were initiated for persistent hypotension. Ventilator set-
tings were optimized to address hypoxemia and the potential
contribution of hypoxia-mediated pulmonary vasoconstriction.
In spite of maximal doses of four vasoactive infusions and an
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IABP, the patient’s augmented mean arterial pressure (MAP)
steadily declined to 40 mm Hg over the next two hours and
his serum lactate remained elevated at 5.4 mmol/L.

An emergent bedside echocardiogram demonstrated normal
LV systolic function with inferior wall hypokinesis and severe-
ly reduced RV systolic function with RV dilation. Given the
patient’s progressive hemodynamic decline, persistent hypo-
tension, and significantly reduced RV systolic function, con-
tinuously inhaled epoprostenol 50 ng/kg/minute was initiated
via endotracheal tube, in an effort to optimize RV cardiac out-
put through reduction in pulmonary vascular resistance and
subsequent reduction in RV afterload.

Within an hour of starting epoprostenol the patient’s MAP con-
sistently exceeded 60 mm Hg. Over the next 24 hours his lac-
tate fell to 2.8 mmol/L and he was weaned off of all vasoactive
medications with the exception of dobutamine 10 mcg/kg/min-
ute. Inhaled epoprostenol was continued along with IABP coun-
ter-pulsation and transvenous pacing. A limited transthoracic
echocardiogram demonstrated markedly improved (low normal)
RV systolic function. Right heart catheterization 24 hours after
initiation of inhaled epoprostenol revealed a mean pulmonary
artery pressure of 29 mm Hg, pulmonary capillary wedge pres-
sure of 16 mm Hg, and Fick cardiac index of 2.00 L/min/m?2.
Pulmonary vascular resistance was 2.94 Wood units (WU) and
systemic vascular resistance was 1212 WU. Pulmonary artery
(PA) saturation was 53%.

The patient was maintained on continuous inhaled epopros-
tenol for 30 hours, after which the medication was weaned
in a step-wise fashion. Three days later the IABP, temporary
transvenous pacer, and dobutamine drip were discontinued af-
ter repeat PA saturation was 75%, suggesting normal system-
ic perfusion. Repeat ECG showed a resolution of ST elevations
and RBBB (Figure 2). The patient was extubated eight days af-
ter presentation and ultimately discharged home against med-
ical advice on hospital day 12.

He was seen in cardiology clinic one month after hospital dis-
charge and had no signs or symptoms of heart failure. A trans-
thoracic echocardiogram demonstrated a mildly dilated RV
with normal RV systolic function.

Discussion

Both the presence of RBBB and RV infarction have indepen-
dently been shown to increase in-hospital mortality during
acute myocardial infarction, making early recognition of each
important for improving patient prognosis [5,6]. New RBBB is
traditionally suggestive of LAD coronary artery occlusion lead-
ing to myonecrosis of the interventricular septum. The current
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Figure 1. ECG during initial presentation. There are ST elevations in the inferior and anterior leads, and a right bundle branch block.
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Figure 2. ECG after coronary reperfusion and removal of transvenous pacer. There is resolution of ST elevation and right bundle branch

block.

case is novel in two regards that may assist clinicians diagnos-
tically and therapeutically: it demonstrates that RBBB may oc-
cur in ST-segment elevation myocardial infarction that is un-
related to occlusion of the LAD, and that adjunct treatment
with inhaled epoprostenol may rapidly ameliorate cardiogen-
ic shock in the setting of inferior infarction complicated by se-
vere RV systolic dysfunction and shock.
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RBBB has been described as an ominous prognostic factor in
patients with anterior myocardial infarction [6], but there is lit-
tle published data describing RBBB as a presenting sign or com-
plication of inferior infarction due to RCA occlusion. Celik et al.
described a case of intermittent RBBB development in the set-
ting of acute inferior myocardial infarction due to mid-circum-
flex lesion (with chronic total occlusion of the RCA) [3]. They
postulated that RBBB developed in the setting of interrupted
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Figure 3. Proposed mechanism of epoprostenol
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posterior descending artery (PDA) flow from the circumflex oc-
clusion, as the right bundle branch is supplied by both branch-
es of the left anterior descending artery, and collaterals from
either the right or circumflex systems (including the atrioven-
tricular node artery originating from the PDA) [3,7]. Our case
of RBBB developing in the setting of single vessel coronary ar-
terial obstruction is surprising. We speculate that RBBB in our
patient may have developed from overwhelming hypoperfu-
sion in the PDA distribution as well as the atrioventricular nod-
al artery originating in a right-dominant system. In contrast to
the natural history of anterior wall myocardial infarctions com-
plicated by RBBB, which persist and generally require perma-
nent pacemaker, our patient’s RBBB resolved following percu-
taneous coronary intervention.

Management of RV infarction includes widely accepted inter-
ventions for LV infarction, including the use of intravenous
thrombolytics and percutaneous coronary interventions to ad-
dress total thrombotic arterial occlusion. In the setting of acute
RV failure, however, management also requires understanding
and optimization of right-sided cardiovascular hemodynamics.
Adequate right-sided filing pressure is critical for maintaining
cardiac output in acute RV failure, as an ischemic right ven-
tricle has a fixed and reduced stroke volume [1]. In contrast
to patients with LV infarcts alone, patients with RV infarction
require aggressive intravenous fluid resuscitation to optimize
preload and maintain adequate forward flow. Drugs that re-
duce preload such as nitrates should be avoided as the infarct-
ed RV is in a relatively under-filled state. If RV failure ensues,
hemodynamics should be further optimized with addition of
inotropic support and reduction of RV afterload. Initially, ther-
apy should be aimed at correcting causes of pulmonary vas-
cular constriction like hypercapnia, acidemia, and alveolar hy-
poxia [8]. In the current case, however, these interventions
failed to improve hemodynamics. Ultimately, RV afterload re-
duction was attempted using a pulmonary arterial vasodila-
tor administered through the endotracheal tube. Many such
medications are approved for treatment of chronic pulmonary

arterial hypertension, but not for treatment of acute RV fail-
ure in the setting of myocardial ischemia.

In the case described, inhaled epoprostenol was used as a pulmo-
nary vasodilator to reduce afterload of the right heart and theo-
retically improve cardiac output of a severely compromised RV.
Epoprostenol is a naturally occurring prostacyclin that increas-
es intracellular cAMP leading to smooth muscle relaxation, pul-
monary vasodilatation, and potentially increased cardiac inotro-
py [8]. As a continuous intravenous infusion, it has been shown
to improve both exercise capacity and survival in pulmonary ar-
terial hypertension [9]. It has also been demonstrated as an in-
haled formulation to treat acute RV failure after cardiothoracic
surgery [10]. Mechanistically similar medications, such as inhaled
nitric oxide, have been shown to increase RV ejection fraction,
pulmonary hemodynamics, and mixed venous oxygen satura-
tion in patients with acute RV failure [7]. Unfortunately, both the
delivery system necessary for nitric oxide, as well as the med-
ication cost itself, could be prohibitive in hospitals without a
large pulmonary hypertension population [11]. Although, there
have been no randomized trials examining the use of inhaled
epoprostenol in acute ischemic RV failure, inhaled epoprostenol
may be an alternate strategy for management of these patients
without the need for specialized delivery devices.

We hypothesize that addition of inhaled epoprostenol in our
patient resulted in an incremental reduction in pulmonary vas-
cular resistance and right heart afterload, ultimately translat-
ing into improved overall cardiac output (Figure 3). It is also
possible that the beneficial effects of adjunct inhaled epopro-
stenol may relate to favorable modifications in systemic in-
flammation, as well as its previously described antiplatelet
effect [9]. Cumulatively, we hypothesize that inhaled epopro-
stenol contributed to cardiopulmonary stabilization, permitted
early weaning of systemic inotrope support, improved echo-
cardiographic RV systolic function, and sustained improve-
ments in MAP. Furthermore, by using a nebulized rather than
intravenous formulation of prostacyclin, the risks of systemic
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hypotension and hypoxemia through ventilation-perfusion
mismatch were minimized.

Fortunately, many patients with RV infarction develop sponta-
neous improvement in hemodynamics and RV function with-
out development of chronic right heart failure. This is due in
part to the RV’s lower overall oxygen-requirement when com-
pared with the left ventricle, as well as a dual blood supply
system that perfuses the RV in both diastole and systole [1].
Although management recommendations for larger popula-
tions cannot be drawn from a single case, the rapid improve-
ment of our patient following initiation of epoprostenol sug-
gests a clinical benefit in this case. The current case provides
proof of principle for the benefit of epoprostenol in acute right
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ventricular infarction and failure, but additional clinical expe-
rience is necessary to draw robust conclusions.

Conclusions

This case highlights the importance of recognizing new RBBB
as a potential sign of RV infarction, and the potential useful-
ness of inhaled epoprostenol for management of acute RV
cardiogenic shock.
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