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Right ventricular myocardial infarction (RVMI) and right ventricular
(RV) failure are complications from an acute occlusion of a dominant
right coronary artery (RCA) or left anterior descending (LAD) artery.
Although some patients have good long-term RV recovery, RVMI
is associated with high rates of in-hospital morbidity and mortality
driven by hemodynamic compromise, cardiogenic shock, and electri-
cal complications. As such, it is important to identify specific clinical
signs and symptoms, initiate resuscitation and commence reperfu-
sion therapy with fibrinolytic therapy or percutaneous coronary in-
tervention. This review will discuss RVMI pathophysiology, describe
the current diagnostic measures, highlight current therapies, and ex-
plore future management options.
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1. Introduction
For many years, post-myocardial infarction clinical re-

search has focused on the left ventricle (LV), overshadow-
ing conditions involving the right ventricle (RV). Right ven-
tricular myocardial infarction (RVMI) was first described by
Cohn et al. [1] over 45 years ago, however the importance
of right ventricular function was not initially appreciated.
RVMI typically occurs in conjunction with left ventricular
myocardial infarction (LVMI) from either an acute occlusion
of a dominant right coronary artery (RCA) or left anterior de-
scending (LAD) artery although the resultant infarct size in
the latter cases is typically small [2–4]. Less commonly, iso-
lated RVMI can occur from occluding the RVmarginal artery
such as occurs with an iatrogenic occlusion during coronary
intervention or from an acute occlusion of a non-dominant
RCA. Overall, RVMI has a high rate of in-hospital mortal-
ity driven by hemodynamic compromise, cardiogenic shock,
and electrical complications. In this review, we describe the
pathophysiology, the diagnostic parameters, contemporary
therapies, and long-term prognosis of RVMI.

2. Right ventricular anatomy, function and
arterial blood supply

The RV is a thinned wall cardiac chamber with a complex
geometrical shape. It has a three-part structure: (1) the in-
let; (2) the trabeculated apex; and (3) the smooth myocardial
outflow tract or conus [5]. Anatomically, the RV myocardial
wall is approximately 3–4 mm thick and weighs about 15% of
the LV. Although the RV has a larger volume, the RV and LV
have the same stroke volume. Under normal hemodynamics,
the RV has a low-impedance, highly distensible pulmonary
vascular systemwith low vascular resistance allowing the RV
to have only about 25% of the stroke work of the LV [6, 7].

The RV receives arterial blood from both the RCA and
the LAD. Typically, the RCA arises from the right coro-
nary sinus and travels along the right atrio-ventricular (AV)
groove. The conal or infundibular artery is the first branch
after the ostium and runs anteriorly to provide blood to the
muscular right ventricular outflow tract. In 30% of people
the conal artery has a separate ostium which explains why
some patients with a proximal RCA occlusionmaintain func-
tion of the infundibular region [6]. The right ventricular
marginal branch, there can up to two branches supplies blood
to the RV lateral wall. Additionally, the LAD artery supplies
branches that perfuse the antero-septal region and anterior
right ventricular free wall. In right dominant circulation,
the RCA also supplies the posterior descending and postero-
lateral branches while in left dominant circulation, the non-
dominant RCA supplies blood to the RV lateral wall and right
atrium (RA) only. About 80–85% of people have a dominant
RCA anatomy, 5–10% have a dominant left circumflex (LCx)
and 5–10% are co-dominant (CD) or have a “balanced circu-
lation” [8] (Fig. 1). Importantly, the proximal posterolateral
branch supplies the AV node.
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Fig. 1. Right coronary artery anatomy. (A) Dominant right coronary artery anatomy. (B) Non-dominant right coronary artery anatomy or left dominant
coronary artery anatomy.

Table 1. Causes of acute right ventricular myocardial infarction.
Acute thrombotic occlusion
Catheter induced dissection
Stent-jailing of the right ventricular marginal branches during percutaneous coronary intervention
Coronary artery thrombo-emboli due to atrial fibrillation
Spontaneous coronary artery dissection
Prolonged occlusion of the right ventricular marginal branches during retrograde intervention
Aortic dissection with retrograde involvement of the right coronary artery
Dislodgment or mal positioned cardiac device (MitraClip or transcatheter aortic valve)

3. Pathophysiology of right ventricular
myocardial infarction

The RV has unique characteristics that make it less sus-
ceptible to myocardial infarction. First, the RV myocardium
is thin and has a lower oxygen requirement than the LV [9].
Second, the RV is perfused during both systole and diastole
with an increased ability to extract oxygen during hemody-
namic stress [10]. Ultimately, this may provide greater oxy-
gen transportation that may potentially limit the degree of
complications. Despite these structural features and an abil-
ity to function at low oxygen pressures, the RV is still suscep-
tible to ischemia and myocardial infarction. In fact, studies
have demonstrated a direct correlation between the location
of RCA occlusions and the extent of right ventricular infarc-
tion. Specifically, occlusions proximal to the right ventric-
ular marginal artery have been shown to result in larger in-
farction sizes, a higher rate of cardiogenic shock and cardiac
death [11, 12] (Fig. 2).

Causes of acute RVMI include acute thrombotic occlu-
sion, catheter induced dissection, ‘stent-jailing’ of the RV
marginal branch during percutaneous coronary intervention
(PCI), thrombo-embolism from atrial fibrillation, sponta-
neous dissection, dislodgement/mal-positioning of a newly
inserted cardiac device (MitraClip embolization or tran-

scatheter aortic valve implantation induced coronary occlu-
sion) or prolonged occlusion of the marginal branches dur-
ing retrograde PCI of a LAD chronic total occlusion (CTO)
[13, 14] (Table 1). In one case report, mitral regurgitation
was treatedwith threeMitraClips but six weeks after the pro-
cedure, the patient presentedwith chest pain and inferior ST-
elevation caused by embolization of one of the MitraClips to
the right coronary cusp obstructing the ostium of the RCA
[15]. Prompt recognition with a 12-lead electrocardiogram
(ECG) and hemodynamic data is pivotal to prevent idiopathic
ischemia, infarction, and long-term complications. RVMI
may also occur from an occlusion of the LAD artery with im-
paired perfusion of the RV anterior wall and anteroseptal re-
gion [2–4, 16].

4. Diagnosis
4.1 Clinical presentation and symptoms

Although the clinical sequalae can be variable and the diag-
nosis can be challenging, early recognition of RVMI is critical
in preventing morbidity and mortality [17]. Table 2 outlines
some diagnostic criteria of RVMI based on clinical signs and
investigations.

Clinically RVMI is defined by a triad of physical signs: hy-
potension, jugular venous congestion, and clear lungs. An
elevated jugular venous pressure (JVP) alone is highly sensi-
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Fig. 2. Coronary angiogram images in the left anterior oblique view of a 63-year-old male who presented with chest pain and an inferior ST-
elevation myocardial infarction. (A) Image of occluded right coronary artery, proximal to the right ventricular marginal branch (red arrow). (B) Image
of dominant right coronary artery post percutaneous intervention with a drug eluting stent confirming patency of right ventricular marginal branch (yellow
arrow).

Table 2. Diagnostic features of right ventricular myocardial infarction.

Clinical features

Clear lung fields plus
Hypotension plus
Distended neck veins
In addition, there may be:
New tricuspid regurgitation
Right-sided third heart sound

Electrocardiogram

ST-segment elevation in the right-sided leads (V4R-V6R)
ST-segment depression in lead I + aVL; I + aVL>0.2 mV
ST-segment elevation in lead III> II
ST-segment elevation in V1 and ST depression in V2
Atrio-ventricular block and bradycardia

Hemodynamic findings with pulmonary artery catheterization
Right atrial pressure (RAP)≥10 mmHg
RAP: PCWP≥0.8
PAPi<0.9

Echocardiography
TAPSE≤16
TDI-MPI≥10.7
S’≤12.3

Cardiac magnetic resonance
Myocardial Oedema
Left ventricular +/- right ventricular LGE

RAP, right atrial pressure; PCWP, pulmonary capillary wedge pressure; PAPi, pulmonary artery pulsatility index; TAPSE,
tricuspid annular plane systolic excursion; TDI-MPI, tissue Doppler imaging-derived myocardial performance index; LGE,
late gadolinium enhancement.

tive but not specific for a hemodynamically significant RVMI
(88% and 69%). As a consequence of RV ischemia and my-
ocardial infarction, the chamber dilates leading to tricuspid
regurgitation resulting in an increase in inspiratory central
venous pressure and pulsus paradoxus [6]. Together, these
three factors are highly predictive of significant RVMI (sen-
sitivity = 88%; specificity = 100%) [18]. In the acute setting,
it is important to recognize that the findings of RVMI may
be masked by global left ventricular systolic dysfunction as-
sociated with hypotension and pulmonary congestion. Ad-

ditional investigations, described in the subsequent sections,
may aid in this diagnosis.

4.2 Electrocardiography

A 12-lead ECG is a mandatory investigation in any case of
suspected myocardial infarction. There are several diagnos-
tic features suggestive of RVMI [19, 20]. First, ST-segment
elevation≥1 mm in the right precordial leads (V4R to V6R)
correlates with a proximal RCA occlusion and strongly pre-
dicts in-hospital mortality (sensitivity of 100%, specificity of
87% and a positive predictive value of 92%) [20]. Second, ST-
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Fig. 3. 12-lead electrocardiograms from a 45-yearmalewith chest pain. (A) Standard 12-lead electrocardiogram shows ST-segment elevation in leads II,
III and aVF and ST-segment depression in leads I, aVL, aVR, V1, V2 and V3. (B) 12-lead electrocardiogram with right-sided precordial leads (V4R to V6R)
demonstrating ST-segment elevation consistent with a right ventricular myocardial infarction.

segment depression in lead I and aVL (I + aVL>0.2 mV) was
found to have a 94% sensitivity and 90% specificity for RVMI
[21]. Finally, greater ST-segment elevation in lead III than
lead II is linked to a high in-hospital mortality but has a low
specificity and often found in patients without RVMI [22]
(Fig. 3). Three high risk groups have been identified based
on ECG criteria: those with ST-segment depression in the
precordial leads, ST-segment elevation in the right precor-
dial leads or third-degree AV block [23]. Although lead V4R
is not routinely performed, it should be considered in all pa-
tients with inferior ST-segment elevation as it may improve
the diagnosis of RVMI.

4.3 Chest radiograph

Although routinely performed in the acute setting, a chest
x-ray has not been found to be helpful in the diagnosis of
RVMI. In fact, the radiographic findings of RA and RV en-
largement have poor diagnostic accuracy in patients with
RVMI [24].

4.4 Echocardiography

Trans-thoracic echocardiogram (TTE) plays an impor-
tant role in the diagnosis of RVMI due to its wide-spread
availability and diagnostic utility. In studies with autopsy or
surgery confirmedRVMI, fiveTTE featureswere found to be
clinically significant: RV dilation, RV free wall impairment,
diastolic reversed septal curvature, systolic paradoxical sep-
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tal motion and decreased tricuspid annular plane systolic ex-
cursion (TAPSE) which is a correlate of RV ejection fraction
and an excellent measure of RV systolic function [25, 26]. In
the emergency setting however, imaging may be limited and
some of these parameters may not be attainable. It should
be noted that the specificity of these features may be reduced
by pre-existing pulmonary disease and pulmonary artery sys-
tolic hypertension, particularly with systolic pressures >45
mmHg. In one study, three features were found to be use-
ful in predicting proximal RCA stenosis: TAPSE, myocardial
performance index by tissue Doppler imaging (MPI-TDI)
and velocity of the tricuspid annular systolic motion (RV S’).
TAPSE ≤16 mm, MPI-TDI ≥10.7 and S’ ≤12.3 cm/second
were all associated with sensitivities >90% and specificities
>93% [27]. In a study of 53 patients with inferior MI,
right ventricular akinesia or hypokinesia was a highly sensi-
tive marker for hemodynamically significant RVMI. Unfor-
tunately, this feature was not specific as wall motion abnor-
malities were detected even in patients who did not develop
hemodynamic compromise [6]. Finally, right atrial infarc-
tion and intra-atrial septal bowing were predictive of cardio-
genic shock, significant bradycardia, and a higher mortality
rate [28].

4.5 Invasive hemodynamic monitoring with pulmonary artery
catheterization

Invasive measurements with pulmonary artery catheteri-
zation (PAC) can provide important information about the
prognosis of RVMI. In the acute setting, a disproportion-
ate elevation of right-sided filling pressures compared to pul-
monary artery and left-sided filling pressures represents the
hallmark of RVMI. RVMI is defined by RA pressure greater
than 10 mmHg and RA pressure to pulmonary capillary
wedge pressure greater than 0.8 [6, 29]. RA pressure greater
than 10 mmHg and within 1–5 mmHg of the pulmonary
artery wedge pressure has a sensitivity of 73% and specificity
of 100% in diagnosing significant RVMI [29]. More recently,
pulmonary artery pulsatility index (PAPi) defined as the ra-
tio of pulmonary artery (PA) pulse pressure (PA systolic –
PA diastolic) to RA pressure has emerged as a predictor of
right ventricular failure in patients with RVMI. In one study
of patients with angiographically confirmed proximal RCA
occlusion, PAPi ≤0.9 was found to be a simple and accurate
hemodynamic measurement that predicts the need for per-
cutaneous right ventricular support and in-hospital mortal-
ity [30]. In another study, PAPi was associated with clini-
cal, echocardiographic, and hemodynamic signs of right ven-
tricular failure [31]. Despite the potential benefit, data sup-
porting the use of PAC in patients with acute right ventric-
ular myocardial infarction and cardiogenic shock (RVMICS)
is variable. In a large retrospective study of 364,001 patients
with acutemyocardial infarction and cardiogenic shock, PAC
was used in only 8.1% of cases with a 75% decrease during
the study period (13.9% to 5.4%) [32]. In addition, the PAC
cohort had a higher in-hospital mortality (adjusted odds ra-
tio 1.07, 95% confidence interval 1.04–1.10), longer length of

stay, higher hospitalization costs and fewer discharges home.
In a randomized study of 433 patientswith heart failure, there
was no difference in mortality, or the length of hospital stay
between those who had PAC and those who did not [33].
Most recently, the authors of the National Cardiogenic Shock
Initiative (NCSI) presented the results of the study involv-
ing 406 patients with RVMICS and emphasized the need for
rapid identification of cardiogenic shock (door to support
time of less than 90 minutes), early placement of mechani-
cal support, invasive hemodynamic monitoring, and revas-
cularization [34, 35]. In the study, 71% of patients survived
to discharge and 68% were alive at 30 days. Although, the re-
sults were not isolated to RVMI, it does highlight the need
for a standardized protocol and expedited support.

4.6 Cardiac magnetic resonance imaging

Although not typically performed in the acute setting, car-
diac magnetic resonance (CMR) imaging has been shown to
be highly accurate in the diagnosis of RVMI. As TTE and nu-
clear imaging techniques have difficulty assessing the com-
plex RV anatomy, CMR has increasingly been used to evalu-
ate patientswithRVMI. It has been reported that a significant
discrepancy exists between the frequency of RVMI detected
by ECG, TTE or hemodynamic monitoring and RVMI di-
agnosed at autopsy [3]. On the other hand, CMR is consid-
ered the gold standard for right ventricular evaluation and
volumetric assessment [36]. CMR provides imaging with
very high spatial resolution, obviating the need for any ge-
ometric assumptions, has larger fields of view with unre-
stricted imaging planes and uses contiguous slices to assess
ventricular volumes. In addition, late gadolinium enhance-
ment (LGE) has been shown to be more specific for the de-
tection of RVMI than physical examination, ECG and TTE
[37]. Importantly, LGE is safe in patients with acute coro-
nary syndrome (ACS) and has very good inter-observer con-
sistency. Two observational studies comparing identification
of RVMI in acute MI found CMR more frequently detected
right ventricular involvement than ECG or TTE [38, 39].
In a study by Masci et al. [40], the authors concluded that
in patients with RV ischemia, patients with persistent RV
LGE had lower right ventricular function at follow-up. In
patients with a dominant RCA ST-elevation myocardial in-
farction (STEMI), there may be LGE in the RV free wall or
inferior wall and LV inferior wall (Fig. 4). Although CMR
can be extremely useful, there is limited availability in some
areas.

4.7 Post-mortem

Myocardial infarction is the most common cause of sud-
den cardiac death in patients over the age of 35 [41]. Post-
mortem assessment with conventional autopsy can identify
causes of sudden death due to coronary artery disease with
a high degree of accuracy by finding (sub-)total coronary
artery thrombotic occlusion, extensive three vessel atheroma
or coronary artery disease and a largemyocardial scar. In fact,
at autopsy, the presence of a totally occlusive thrombus can be
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Fig. 4. Short-axis late gadolinium enhancement images of a 51-year-oldmalewith an inferior ST-elevationmyocardial infarction and occluded
dominant right coronary artery. (A,B) Late gadolinium enhancement (LGE) in the infero-septal wall of the right ventricle (red arrows) and infero-septal
wall of the left ventricle (yellow arrows).

observed in approximately 50 to 70% of these cases [42, 43].
Histologically, the early stages of myocardial infarction are
defined by mitochondrial swelling and sarcolemmal disrup-
tions followed by interstitial oedema, neutrophils infiltration,
coagulative necrosis, and hyper-eosinophilia [44, 45]. This
early stage is followed by infiltration of other mononuclear
cells, phagocytosis of necrotic myocytes by macrophages and
the onset of a fibrovascular response. After the first week,
there is capillary sprouting and ingrowth of fibroblasts with
deposition of collagen fibers, plasma cells and macrophages.
Beyond several weeks, granulation tissue is replaced by dense
collagen leading to fibrotic scars.

More recently, post-mortem CMR has been shown to be
an accurate non-invasive alternative to conventional autopsy
[46]. During the acute phase (day 1 to 7), the necrotic core is
hypointense while the marginal regions are hyperintense on
T2-weighted imaging [47]. In one study, the authors found
that areas of autopsy proven acute myocardial infarction
had significantly higher T2-weighted signal intensity than
normal myocardium of patients who died from other non-
cardiovascular causes [48]. In the later phases (>1 week), the
necrotic core becomes hyperintense while the marginal re-
gions become isointense [47]. In situations where conven-
tional autopsy cannot be performed, these CMR changes can
provide important information and help identify myocardial
infarction as the cause of sudden cardiac death.

5. Complications
5.1 Cardiogenic shock

The development of cardiogenic shock is dependent on
the degree of free wall dysfunction, the presence of concomi-
tant RA ischemia and the presence of left ventricular impair-
ment. In RVMI, an acute occlusion proximal to RVmarginal
arteries can impair free wall perfusion leading to right ven-

tricular dysfunction and shock [49]. Although there is no
universal definition for right ventricular shock, two features
are common in every contemporary trial and clinical guide-
line: (1) systolic blood pressure <90 mmHg after appropri-
ate resuscitation; (2) clinical and laboratory evidence of end-
organ damage (i.e., urine output <0.5 mL/kg or serum lac-
tate >2 mmol/L) [50]. In addition, isolated right ventricu-
lar shock can be characterized by cool and clammy extrem-
ities, elevated JVP and clear lungs [51]. During RVMI, the
RV chamber becomes stiff leading to an increase in dias-
tolic pressure and a reduction in blood flow from the RA.
Subsequently, the RV delivers less blood to the LV result-
ing in a reduction in cardiac output even in the presence
of normal LV function. Finally, the dilated RV shifts the
inter-ventricular septum towards the LV further impairing
left ventricular filling and cardiac output [52, 53]. Although
there is limited data on right ventricular shock, it is common
and associated with poor outcomes. In the SHOCK (Should
we emergently revascularizeOccluded coronaries for Cardio-
genic shock) registry, 933 patients in cardiogenic shock were
evaluated: 49 (5.3%) due to predominant RV failure and 884
due to LV failure [54]. In this study, the authors found that
patients with predominantly right ventricular shock were
younger and had a lower prevalence of previous myocardial
infarction or multi-vessel disease compared to patients with
left ventricular shock. Overall, the in-hospital mortality was
53.1% for the right ventricular group.

5.2 Arrhythmias

Bradyarrhythmia and heart block are common conse-
quences of RVMI. In fact, patients with proximal occlusions
weremore likely to develop bradyarrhythmia than thosewith
distal occlusions [11]. In patients with an inferior MI, those
that develop bradycardia with AV block have a significantly
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higher mortality rate (22% vs. 9%) compared to those with-
out conduction abnormalities [55, 56]. In addition, those that
develop AV block early have a higher mortality then those
with late development (23% vs. 7%). Two potential mecha-
nisms have been postulated to explain AV block in these pa-
tients; occlusion of the AV branch can result in ischemia, dys-
function, and necrosis of the AV node and the Bezold-Jarisch
phenomenon. Although popular, there is evidence that con-
tradicts the idea of AV node necrosis: first, the rate of oxy-
gen consumption in conducting tissue is 1/5 that of contrac-
tile tissue making these cells less susceptible to necrosis; sec-
ond, conducting tissue has more glycogen stores and there-
fore are less dependent on oxidative metabolism; finally, the
AVnode has a rich collateral blood supply and less susceptible
to direct ischemia from coronary artery disease. The Bezold-
Jarisch phenomenon is characterized by stimulation of affer-
ent nerves adjacent to the AV node resulting in an increase
in vagal tone and an outpouring of parasympathetic stimu-
lation via the vagus nerve where bradycardia occurs with or
without AV block [20, 53].

Atrial arrhythmias are also commonwithRVMI and likely
result from atrial ischemia and raised atrial pressure. The de-
velopment of these arrhythmias may have significant hemo-
dynamic consequences due to the loss of AV synchrony and
its effect on both ventricular systolic and diastolic function
[57]. Additionally, ventricular tachycardia (VT) and fibril-
lation (VF) can complicate up to 1/3 of acute RVMI cases.
Of note, patients who develop ventricular arrhythmias have
been shown to have larger infarct sizes, worse right ventricu-
lar function and are more likely to experience complications
[58]. Recently, studies have found a genetic link between the
development of VT or VF and acute myocardial infarction.
In particular, mutations of the sodium channels KCNH2 and
SCN5Ahave been linked to the development of long-QT seg-
ments and ventricular arrhythmias during acute ischemia and
myocardial infarction [59, 60].

5.3 Mechanical complications
Although not common, patients with RVMI may experi-

ence mechanical complications. First, RA ischemia can lead
to dilation and elevated diastolic pressure causing a patent
foramen ovale to stretch open. This could cause a right-
to-left shunt and systemic hypoxemia [61]. Second, severe
tricuspid regurgitation (TR) may result from primary papil-
lary muscle ischemic dysfunction, rupture or may occur sec-
ondary to right ventricular and tricuspid valve annular dilata-
tion. TR can further impair forward right ventricular output,
exacerbate right ventricular volume overload, and worsen
systemic venous congestion [62]. Finally, ventricular septal
or RV free wall rupture are disastrous complications that can
rapidly lead to haemodynamic compromise and shock [63].

6. Management
The treatment of acute RVMI with or without shock

should include hemodynamic support and urgent revascu-
larization. Specifically, therapy should be directed at opti-

mizing right ventricular preload, after-load, heart rate and
AV synchrony. In patients that are hypotensive without pul-
monary congestion, it has been suggested that right ventric-
ular preload can be optimized with carefully monitored bo-
lus challenges (200 to 300 mLs) of intravenous fluids. Un-
fortunately, fluid boluses have not been shown to improve
the likelihood of preventing cardiogenic shock [64]. Impor-
tantly, nitrates, diuretics and opioid drugs should be avoided
in these patients as these medications can reduce right ven-
tricular preload. In addition, an increase in vagal tone as oc-
curs during the insertion of a bladder catheter can acutely de-
crease preload and lead to cardiogenic shock. For those with
ongoing hypotension who do not respond to the fluid chal-
lenge, pharmacological therapy with inotropic agents may be
warranted. Although no randomized studies have examined
the effects of inotropic agents in these cases, there is some
evidence that dobutamine can improve cardiac index, right
ventricular stroke volume and left ventricular function in pa-
tients with RVMI [5].

In conjunction with a reduced preload, right ventricular
output may further be compromised by an elevated after-
load. In patients with right ventricular dysfunction, right
ventricular afterload reducing agents have not been shown
to be beneficial and should not be used. However, in pa-
tients with concomitant left ventricular systolic impairment,
an intra-aortic balloon pump (IABP) therapy may help im-
prove cardiogenic shock by unloading the LV [65]. In cases
with severe right ventricular cardiogenic shock, right ven-
tricular assist devices (RVAD) such as the TandemHeart®
percutaneous right ventricular assist device (RVAD) support
system (TandemLife, Pittsburgh, PA, USA), the Impella RP®
device (Abiomed Inc., Danvers, MA, USA) or venoarteial ex-
tracorporeal membrane oxygenation (VA-ECMO) may pro-
vide hemodynamic support in the acute setting [66–68]. Al-
though there are no specific guidelines to help clinicians se-
lect the most appropriate RV circulatory assist device, the
main indication is cardiogenic shock unresponsive to con-
ventional resuscitation such as patients with refractory hy-
potension or poor cardiac index. Importantly, before select-
ing a device, operators must carefully assess LV function, as-
sess the need for oxygenation and define the “exit strategy” of
treatment such as a bridge to recovery, a bridge to left, right
or bi-ventricular assist device (LVAD, RVAD or BiVAD),
or heart transplantation. In patients with chronic RV fail-
ure, a heart team-based approach should be used to define
whether mechanical devices should be used. In particular,
the TandemHeart (RVAD) has been used for multiple con-
ditions including in patients with acute RV MI and RV fail-
ure [69, 70]. This device uses an extracorporeal centrifugal-
flow pump and two venous cannulas to deliver blood from
the right atrium to the main pulmonary artery. Observations
from the THRIVE (TandemHeart in Right Ventricular Fail-
ure) registry showed that using centrifugal flow in patients
with RV failure was associated with improved haemodynam-
ics. More recently, the Impella RP (Abiomed Inc., Danvers,
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Fig. 5. Coronary angiogram images in the left anterior oblique view of a 75-year-old male who presented with chest pain and myocardial
infarction. (A) Image of occluded non-dominant right coronary artery, proximal to the right ventricular marginal branch (red arrow). (B) Image of right
coronary artery post percutaneous intervention with balloon angioplasty demonstrating patency of right ventricular marginal branch (yellow arrow).

MA, USA) has been described in multiple settings including
RV MI. Even in cases complicated by unsuccessful revascu-
larization and refractory right ventricular failure, the use of
Impella RP device resulted in hemodynamic benefit, rever-
sal of shock and favorable survival at 30-days [71]. More
recently, the RECOVER RIGHT trial used a novel percuta-
neous microaxial-flow pump in two groups of patients with
right ventricular failure; patients post LVAD placement and
patients post cardiotomy, post-transplant or acute MI [68].
Overall, 73.3% of patients survived to discharge but 36% had
significant postoperative bleeding. Finally, VA-ECMO is fre-
quently implanted during cardiogenic shock to improve sys-
temic oxygenation. Unfortunately, clinical data supporting
the use of VA-ECMO in patients with RV failure is limited to
case reports and small case series and the effect on right sided
hemodynamics remains undefined [72, 73]. Although data
demonstrating the efficacy of these devices is limited, there
may be some benefit in patients with right ventricular failure.
Further studies clarifying the optimal role in RVMI patients
is required.

In situations of bradycardia, the use of atropine, tempo-
rary ventricular pacing or external pacingmay be required. In
fact, investigators have shown that AV sequential pacing in
patients with complete AV block associated from RVMI lead
to a significant improvement in cardiac output and recov-
ery from shock [74]. Even in cases where the above strate-
gies are successful, the most important therapy is emergency
reperfusion using either percutaneous coronary intervention
or fibrinolytic therapy. Extensive evidence has shown that
in patients presenting within six-hours of chest pain, sur-
vival is improved with either reperfusion therapy. Less data
is available for patients who present after 12-hours of pain.

One study compared outcomes in patients with RVMI fol-
lowing reperfusion and divided them into those with right
ventricular failure, thosewithout right ventricular failure and
those with cardiogenic shock. The results indicated that pri-
mary percutaneous coronary intervention (PPCI) led to sig-
nificantly lower short and long-term mortality rates com-
pared to fibrinolytic therapy in patients with right ventric-
ular failure and cardiogenic shock (8.3% vs. 13% and 44%
vs. 100%, respectively) [75]. In patients with RVMI, com-
plete revascularization with PCI dramatically improved right
ventricular function compared to unsuccessful reperfusion
which was associated with persistent hemodynamic compro-
mise and higher mortality rates. The investigators also found
that revascularization led to lower right ventricular filling
pressure and less right ventricular dilation, increased left ven-
tricular filling and cardiac output.

7. Management of non-dominant right
coronary artery stenosis

Presently, there is no standardized management for non-
dominant RCA occlusions (NDRCA). In fact, coronary inter-
vention is rarely undertaken as indications are unclear and
data remains limited. In one study, the authors retrospec-
tively analyzed over 43,000 patients who underwent coro-
nary angiography and describe 35 with severe isolated steno-
sis of a NDRCA [42]. Of these patients, 23 were managed
conservatively and 12 were managed with PCI. The most
common reason for angiography in the PCI group was acute
coronary syndrome. In the conservative group, none had ab-
normal right ventricular function on follow-up imaging as-
sessment and 25% (3/12) of the PCI group required revascu-
larization. The study raises several important points includ-
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ing the rarity of isolated NDRCA stenosis, the difficult nature
of NDRCA PCI and the benefit of conservative management.
The study also draws attention to right ventricular perfusion
and function as 50% (7/14) of the patients with completely
occluded vessels had normal right ventricular function de-
spite the absence of visible collaterals. Although not guide-
line directed, there are some potential indications for per-
cutaneous intervention of NDRCA lesions: primary inter-
vention for myocardial infarction with ongoing chest pain,
right ventricular salvage for acute coronary syndromes or to
prepare the right ventricular marginal artery as an “interven-
tional collateral” to the apical LAD for future chronic total
occlusion-PCI (Fig. 5).

8. Prognosis
In patients with acuteMI, RVMI is associated with higher

rates of earlymortality. In fact, the rate of in-hospital mortal-
ity in patients with cardiogenic shock from RVMI and LVMI
are similar (55% vs. 60%) despite the RVMI group having
a younger age, lower rate of anterior MI and higher preva-
lence of single-vessel coronary artery disease [54]. In an early
study, 19 patients with acute myocardial infarction from a
proximal right coronary artery occlusion, the authors found
that impairment of right ventricular systolic function was
common but early reperfusion was important for recovery
[76]. In this study, patients were treated with intracoronary
fibrinolytic therapy and using radionuclide techniques, the
authors found a significant improvement in right ventricu-
lar ejection fraction at four weeks follow-up in the 12 pa-
tients that achieved recanalization compared to the patients
where the artery remained occluded (43 ± 5% vs. 32 ± 6%).
In another study, the authors enlisted 135 patients with an
inferior MI and found that in-hospital morality was signifi-
cantly higher in those with RVMI (16% vs. 3.5%, p = 0.019)
[77]. In a larger study of 1129 patients with an inferior MI,
the authors found that those with RVMI had a higher in-
hospital and 35-day mortality (7.1% vs. 5.5% and 7.5% vs.
5.6%) compared to those without RVMI, although the differ-
ence was not statistically significant [78]. In addition, stud-
ies have evaluated patients with LVMI and found that those
withRVMI had higher in-hospitalmortality than thosewith-
out RVMI (4.1% vs. 1.0%, p = 0.033) [79]. The authors
also pooled their results to six smaller studies and found that
RVmyocardial involvementwas associatedwith an increased
risk of death, shock, ventricular arrhythmias, and atrioven-
tricular block. In the SHOCK registry, the authors found that
the cardiac index in patients with RV shock was similar to
those with LV shock but with higher RA pressures and lower
PA pressures [54]. Overall, refractory cardiogenic shock is
the major determinant of poor outcomes.

Although the RV function returns to normal in themajor-
ity of patients with RVMI after successful reperfusion, some
patients may have persistent RV failure that may contribute
to poor long-term outcomes. In one study, the six-month
mortality was 7.8% for patients with an inferiorMI compared

to 13.2% in patients with an anterior MI [78]. In this group,
persistent RV failure was an independent predictor of clini-
cal outcomes after adjusting for differences in baseline char-
acteristics. Similarly, authors found that patients with RVMI
secondary to isolated RCA disease had a similar 10-year sur-
vival rate to patients with combined RCA and LAD disease
(62% vs. 52%, p = 0.21) [80].

9. Conclusions
RVMI presents specific clinical and management issues

including hypotension, bradycardia and increased short-term
mortality. In these patients, early recognition, rapid resusci-
tation, and prompt reperfusion are recommended. In those
with right ventricular shock, mechanical support and tempo-
rary pacingmay be beneficial but further studies are necessary
to define the efficacy of these devices.

10. Learning points
-Right coronary artery lesions proximal to right ventricu-

lar marginal arteries are associated with higher rates of acute
complications such as cardiogenic shock and bradycardia as
well as higher rates of in-hospital mortality.

-Right ventricularmyocardial infarction is associatedwith
a high short term mortality rate but long-term survival im-
proves particularly in those with improvement in right ven-
tricular function.

-In addition to traditional cardiovascular risk factors, re-
cent studies have found links between specific sodium chan-
nel mutations (KCNH2 and SCN5A) and the development of
ventricular arrhythmias in patients with myocardial infarc-
tion.

-In patients with right ventricular failure, recent evidence
has shown a role for mechanical circulatory support devices
such as right ventricular assist devices, Impella RP and extra-
corporeal membrane oxygenation.

-There are some indications for percutaneous interven-
tion of non-dominant right coronary artery lesions such as
primary intervention for myocardial infarction with ongo-
ing chest pain, right ventricular salvage for acute coronary
syndromes and in preparing the right ventricular marginal
artery “interventional collateral” to the apical LAD for future
chronic total.

Author contributions
GF performed the research on the topic and wrote the

manuscript. JKF performed the research on the topic and
wrote themanuscript. CJ performed the research on the topic
and wrote the manuscript. DL performed the research on
the topic and wrote the manuscript. SL performed the re-
search on the topic and wrote the manuscript. All authors
contributed to editorial changes in the manuscript. All au-
thors read and approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Volume 22, Number 4, 2021 1237



Acknowledgment
We would like to express our gratitude to peer reviewers

for their opinions and suggestions.

Funding
This research received no external funding.

Conflict of interest
The authors declare no conflict of interest.

References
[1] Cohn JN, Guiha NH, Broder MI, Limas CJ. Right ventricular in-

farction. The American Journal of Cardiology. 1974; 33: 209–214.
[2] Andersen H, Falk E, Nielsen D. Right ventricular infarction: fre-

quency, size and topography in coronary heart disease. A prospec-
tie study comprising 107 consecutive autopsies from a coronary
care unit. Journal of the American College of Cardiology. 1987;
10: 1223–1232.

[3] Isner JM, Roberts WC. Right ventricular infarction complicat-
ing left ventricular infarction secondary to coronary heart disease.
Frequency, location, associated findings and significance from
analysis of 236 necropsy patients with acute or healed myocardial
infarction. The American Journal of Cardiology. 1978; 42: 885–
894.

[4] Shah PK, Maddahi J, Berman DS, Pichler M, Swan HJC. Scinti-
graphically detected predominant right ventricular dysfunction in
acute myocardial infarction: clinical and hemodynamic correlates
and implications for therapy and prognosis. Journal of the Amer-
ican College of Cardiology. 1985; 6: 1264–1272.

[5] Ho SY. Anatomy, echocardiography, and normal right ventricular
dimensions. Heart. 2006; 92: i2–i13.

[6] Dell’Italia LJ, Starling MR, Crawford MH, Boros BL, Chaudhuri
TK, O’Rourke RA. Right ventricular infarction: identification by
hemodynamic measurements before and after volume loading and
correlation with noninvasive techniques. Journal of the American
College of Cardiology. 1984; 4: 931–939.

[7] Lee FA. Hemodynamics of the right ventricle in normal and dis-
ease states. Cardiology Clinics. 1992; 10: 59–67.

[8] Goodwill AG, Dick GM, Kiel AM, Tune JD. Regulation of Coro-
nary Blood Flow. Comprehensive Physiology. 2017; 7: 321–382.

[9] Hart B, Bian X, Gwirtz P, Setty S, Downey H. Right venricu-
lar oxygen supply/demand balance in exercising dogs. American
Journal of Physiology Heart and Circulatory Physiology. 2001;
281: H823–H830.

[10] Crystal GJ, Silver JM, Salem MR. Mechanisms of increased right
and left ventricular oxygen uptake during inotropic stimulation.
Life Sciences. 2013; 93: 59–63.

[11] Femia G, Faour A, Assad J, Sharma L, Idris H, Gibbs O, et al. Com-
paring the clinical and prognostic impact of proximal vs nonprox-
imal lesions in dominant right coronary artery ST‐elevation my-
ocardial infarction. Catheter Cardiovascular Intervention. 2020;
97: E646–E652.

[12] Garty I, Barzilay J, Bloch L, Antonelli D, Koltun B. The diagnosis
and early complications of right ventricular infarction. European
Journal of Nuclear Medicine. 1984; 9: 453–460.

[13] Schueler R, Jensen C, Wolf A, Schmitz T. Acute occlusion of the
right coronary artery: an unusual case. European Heart Journal.
2018; 39: 4126.

[14] Faroux L, Munoz-Garcia E, Serra V, Alperi A, Nombela-Franco
L, Fischer Q, et al. Acute Coronary Syndrome Following Tran-
scatheter Aortic Valve Replacement. Circulation: Cardiovascular
Interventions. 2020; 13: e008620.

[15] Chitsaz S, JumeanM,DayahT, Rajagopal K, Kar B. LateMitraClip
Embolization: a New Cause of ST-Segment-Elevation Myocar-
dial Infarction. Circulation: Cardiovascular Interventions. 2016;
9: e004271.

[16] Ratliff NB, Peter RH, Ramo BW, SomersWR,Morris JJ. A model
for the production of right ventricular infarction. The American
Journal of Pathology. 1970; 58: 471–480.

[17] Ondrus T, Kanovsky J, Novotny T, Andrsova I, Spinar J, Kala P.
Right ventricular myocardial infarction: from pathophysiology to
prognosis. Experimental andClinical Cardiology. 2013; 18: 27–30.

[18] Cintron GB, Hernandez E, Linares E, Aranda JM. Bedside recog-
nition, incidence and clinical course of right ventricular infarction.
The American Journal of Cardiology. 1981; 47: 224–227.

[19] Braat SH, Brugada P, de Zwaan C, Coenegracht JM, Wellens HJ.
Value of electrocardiogram in diagnosing right ventricular in-
volvement in patients with an acute inferior wall myocardial in-
farction. British Heart Journal. 1983; 49: 368–372.

[20] Zehender M, Kasper W, Kauder E, Schönthaler M, Geibel A,
OlschewskiM, et al. Right ventricular infarction as an independent
predictor of prognosis after acute inferior myocardial infarction.
The New England Journal of Medicine. 1993; 328: 981–988.

[21] Birnbaum Y, Sclarovsky S, Mager A, Strasberg B, Rechavia E. ST
segment depression in aVL: a sensitive marker for acute inferior
myocardial infarction. European Heart Journal. 1993; 14: 4–7.

[22] Saw J, Davies C, Fung A, Spinelli JJ, Jue J. Value of ST elevation
in lead III greater than lead II in inferior wall acute myocardial in-
farction for predicting in-hospital mortality and diagnosing right
ventricular infarction. The American Journal of Cardiology. 2001;
87: 448–450.

[23] López-Sendón J, Coma-Canella I, Alcasena S, Seone J, Gamallo
C. Electrocardiographic Findings in Acute Right Ventricular In-
farction: Sensitivity and Specificity of Electrocardiographic Alter-
ations inRight Precordial LeadsV4R,V3R,VI,V2 andV3. Journal
of the American College of Cardiology. 1985; 6: 1273–1279.

[24] Garg S, Mittal SR. Status of chest X-ray in diagnosing right ven-
tricular infarction. International Journal of Cardiology. 1996; 57:
283–285.

[25] Goldberger JJ, Himelman RB, Wolfe CL, Schiller NB. Right ven-
tricular infarction: recognition and assessment of its hemody-
namic significance by two-dimensional echocardiography. Journal
of the American Society of Echocardiography. 1991; 4: 140–146.

[26] D’Arcy B, Nanda NC. Two-dimensional echocardiographic fea-
tures of right ventricular infarction. Circulation. 1982; 65: 167–
173.

[27] Rajesh GN, Raju D, Nandan D, Haridasan V, Vinayakumar D,
Muneer K, et al. Echocardiographic assessment of right ventric-
ular function in inferior wall myocardial infarction and angio-
graphic correlation to proximal right coronary artery stenosis. In-
dian Heart Journal. 2013; 65: 522–528.

[28] López-Sendón J, López de Sá E, Roldán I, Fernández de Soria R,
Ramos F, Martín Jadraque L. Inversion of the normal interatrial
septum convexity in acute myocardial infarction: incidence, clini-
cal relevance and prognostic significance. Journal of the American
College of Cardiology. 1990; 15: 801–805.

[29] López-Sendón J, Coma-Canella I, Gamallo C. Sensitivity and
specificity of hemodynamic criteria in the diagnosis of acute right
ventricular infarction. Circulation. 1981; 64: 515–525.

[30] Korabathina R, Heffernan KS, Paruchuri V, Patel AR, Mudd JO,
Prutkin JM, et al. The pulmonary artery pulsatility index identi-
fies severe right ventricular dysfunction in acute inferior myocar-
dial infarction. Catheterization and Cardiovascular Interventions.
2012; 80: 593–600.

[31] Kochav SM, Flores RJ, Truby LK, Topkara VK. Prognostic Im-
pact of Pulmonary Artery Pulsatility Index (PAPi) in Patients with
Advanced Heart Failure: Insights from the ESCAPE Trial. Journal
of Cardiac Failure. 2018; 24: 453–459.

[32] Vallabhajosyula S, Shankar A, Patlolla SH, Prasad A, Bell MR,
Jentzer JC, et al. Pulmonary artery catheter use in acutemyocardial
infarction‐cardiogenic shock. ESC Heart Failure. 2020; 7: 1234–
1245.

[33] Binanay C, Califf RM, Hasselblad V, O’Connor CM, Shah MR,
Sopko G, et al. Evaluation study of congestive heart failure and
pulmonary artery catheterization effectiveness: the ESCAPE trial.

1238 Volume 22, Number 4, 2021



Journal of the American Medical Association. 2005; 294: 1625–
1633.

[34] Basir B, Kapur N, Patel K, M S, T S. Final Results From The Na-
tional Cardiogenic Shock Initiative. Society of Cardiovascular An-
giography & Intervention 2021 [abstract]. SCAI 2021 Virtual Sci-
entific Session. 2021.

[35] Basir MB, Kapur NK, Patel K, Salam MA, Schreiber T, Kaki
A, et al. Improved Outcomes Associated with the use of Shock
Protocols: Updates from the National Cardiogenic Shock Initia-
tive. Catheterization and Cardiovascular Interventions. 2019; 93:
1173–1183.

[36] Sugeng L, Mor-Avi V, Weinert L, Niel J, Ebner C, Steringer-
Mascherbauer R, et al. Multimodality Comparison of Quantitative
Volumetric Analysis of the Right Ventricle. JACC: Cardiovascular
Imaging. 2010; 3: 10–18.

[37] Larose E, Ganz P, Reynolds HG, Dorbala S, Di Carli MF, Brown
KA, et al. Right ventricular dysfunction assessed by cardiovascu-
lar magnetic resonance imaging predicts poor prognosis late after
myocardial infarction. Journal of the American College of Cardi-
ology. 2007; 49: 855–862.

[38] Kumar A, Abdel-Aty H, Kriedemann I, Schulz-Menger J, Gross
CM, Dietz R, et al. Contrast-enhanced cardiovascular magnetic
resonance imaging of right ventricular infarction. Journal of the
American College of Cardiology. 2006; 48: 1969–1976.

[39] Jensen CJ, Jochims M, Hunold P, Sabin GV, Schlosser T, Bruder
O. Right ventricular involvement in acute left ventricularmyocar-
dial infarction: prognostic implications of MRI findings. Ameri-
can Journal of Roentgenology. 2010; 194: 592–598.

[40] Masci PG, Francone M, Desmet W, Ganame J, Todiere G, Do-
nato R, et al. Right ventricular ischemic injury in patients with
acute ST-segment elevation myocardial infarction: characteriza-
tion with cardiovascular magnetic resonance. Circulation. 2010;
122: 1405–1412.

[41] ZipesDP,WellensHJ. Sudden cardiac death. Circulation. 1998; 98:
2334–2351.

[42] Davies MJ. Anatomic features in victims of sudden coronary
death. Coronary artery pathology. Circulation. 1992; 85: I19–I24.

[43] Farb A, Tang AL, Burke AP, Sessums L, Liang Y, Virmani R. Sud-
den coronary death. Frequency of active coronary lesions, inactive
coronary lesions, andmyocardial infarction. Circulation. 1995; 92:
1701–1709.

[44] Michaud K, Basso C, d’Amati G, Giordano C, Kholová I, Preston
SD, et al. Diagnosis of myocardial infarction at autopsy: AECVP
reappraisal in the light of the current clinical classification. Vir-
chows Archiv. 2020; 476: 179–194.

[45] Fishbein MC, Maclean D, Maroko PR. The histopathologic evo-
lution of myocardial infarction. Chest. 1978; 73: 843–849.

[46] Femia G, Langlois N, Raleigh J, Gray B, Othman F, Perumal SR, et
al. Comparison of conventional autopsy with post-mortem mag-
netic resonance, computed tomography in determining the cause
of unexplained death. Forensic Science, Medicine and Pathology.
2021; 17: 10–18.

[47] Jackowski C, Christe A, Sonnenschein M, Aghayev E, Thali MJ.
Postmortem unenhancedmagnetic resonance imaging of myocar-
dial infarction in correlation to histological infarction age charac-
terization. European Heart Journal. 2006; 27: 2459–2467.

[48] FemiaG, Langlois N, Raleigh J, Perumal SR, Semsarian C, Puranik
R. Post-mortem cardiacmagnetic resonance parameters in normal
and diseased conditions. Cardiovascular Diagnosis and Therapy.
2021; 11: 373–382.

[49] Kakouros N, Cokkinos DV. Right ventricular myocardial infarc-
tion: pathophysiology, diagnosis, and management. Postgraduate
Medical Journal. 2010; 86: 719–728.

[50] Vahdatpour C, Collins D, Goldberg S. Cardiogenic Shock. Journal
of the American Heart Association. 2019; 8: e011991.

[51] Hanson I, Goldstein J. Acute Right Ventricular Failure: A review
of diagnosis and principles of percutaneousmechanical circulatory
support to optimize RV preload, afterload, and contractility after
acute RV failure. Cardiac Interventions Today. 2018; 12: 30–33.

[52] Bowers TR, O’NeillWW, PicaM, Goldstein JA. Patterns of Coro-
nary Compromise Resulting in Acute Right Ventricular Ischemic
Dysfunction. Circulation. 2002; 106: 1104–1109.

[53] Goldstein JA. Pathophysiology and management of right heart is-
chemia. Journal of the American College of Cardiology. 2002; 40:
841–853.

[54] Jacobs AK, Leopold JA, Bates E, Mendes LA, Sleeper LA, White
H, et al. Cardiogenic shock caused by right ventricular infarction: a
report from the SHOCK registry. Journal of the American College
of Cardiology. 2003; 41: 1273–1279.

[55] Mavrić Z, Zaputović L, Matana A, Kucić J, Roje J, Marinović D,
et al. Prognostic significance of complete atrioventricular block in
patients with acute inferior myocardial infarction with and with-
out right ventricular involvement. American Heart Journal. 1990;
119: 823–828.

[56] Strasberg B, Pinchas A, Arditti A, Lewin RF, Sclarovsky S, Hell-
man C, et al. Left and right ventricular function in inferior acute
myocardial infarction and significance of advanced atrioventricu-
lar block. TheAmerican Journal of Cardiology. 1984; 54: 985–987.

[57] Rechavia E, Strasberg B, Mager A, Zafrir N, Kusniec J, Sagie A, et
al. The incidence of atrial arrhythmias during inferior wall my-
ocardial infarction with and without right ventricular involve-
ment. American Heart Journal. 1992; 124: 387–391.

[58] Ricci JM,Dukkipati SR, PicaMC,HainesDE,Goldstein JA.Malig-
nant ventricular arrhythmias in patients with acute right ventricu-
lar infarction undergoing mechanical reperfusion. The American
Journal of Cardiology. 2009; 104: 1678–1683.

[59] OlivaA,HuD,Viskin S, CarrierT,Cordeiro JM, Barajas-Martinez
H, et al. SCN5a mutation associated with acute myocardial infarc-
tion. Legal Medicine. 2009; 11: S206–S209.

[60] Hu D, Viskin S, Oliva A, Cordeiro JM, Guerchicoff A, Pollevick
GD, et al. Genetic predisposition and cellular basis for ischemia-
induced ST-segment changes and arrhythmias. Journal of Electro-
cardiology. 2007; 40: S26–S29.

[61] Bassi S. Right ventricular infarction complicated by right to left
shunting through an atrial septal defect: successful treatment with
an Amplatzer septal occluder. Heart. 2005; 91: e28–e28.

[62] McAllister RG, Friesinger GC, Sinclair-Smith BC. Tricuspid re-
gurgitation following inferior myocardial infarction. Archives of
Internal Medicine. 1976; 136: 95–99.

[63] Haji SA, Movahed A. Right ventricular infarction–diagnosis and
treatment. Clinical Cardiology. 2000; 23: 473–482.

[64] FerrarioM, Poli A, PrevitaliM, Lanzarini L, FetiveauR,Diotallevi
P, et al. Hemodynamics of volume loading compared with dobu-
tamine in severe right ventricular infarction. The American Jour-
nal of Cardiology. 1994; 74: 329–333.

[65] Kushner FG, Hand M, Smith SC, King SB, Anderson JL, Antman
EM, et al. 2009 focused updates: ACC/AHA guidelines for the
management of patients with ST-elevation myocardial infarc-
tion (updating the 2004 guideline and 2007 focused update)
and ACC/AHA/SCAI guidelines on percutaneous coronary in-
tervention (updating the 2005 guideline and 2007 focused up-
date) a report of the American College of Cardiology Founda-
tion/American Heart Association Task Force on Practice Guide-
lines. Journal of the American College of Cardiology. 2009; 54:
2205–2241.

[66] Weiss S, Jolly N, Shah AP. Multivessel intervention and place-
ment of a percutaneous right ventricular assist device in a patient
with acute myocardial infarction complicated by cardiac arrest.
The Journal of Invasive Cardiology. 2011; 23: 248–251.

[67] Arrieta-Garcia C, Klein LW. Right ventricular assist devices in
right ventricular infarction: do they augment right ventricular
function sufficiently to improve prognosis? The Journal of Inva-
sive Cardiology. 2011; 23: 252–254.

[68] Anderson MB, Goldstein J, Milano C, Morris LD, Kormos RL,
Bhama J, et al. Benefits of a novel percutaneous ventricular assist
device for right heart failure: the prospective RECOVER RIGHT
study of the Impella RP device. The Journal of Heart and Lung
Transplantation. 2015; 34: 1549–1560.

Volume 22, Number 4, 2021 1239



[69] Prutkin JM, Strote JA, Stout KK. Percutaneous right ventricular
assist device as support for cardiogenic shock due to right ven-
tricular infarction. The Journal of Invasive Cardiology. 2008; 20:
E215–E216.

[70] Atiemo AD, Conte JV, Heldman AW. Resuscitation and recov-
ery from acute right ventricular failure using a percutaneous right
ventricular assist device. Catheterization and Cardiovascular In-
terventions. 2006; 68: 78–82.

[71] GramegnaM, Beneduce A, Bertoldi LF, PagnesiM,Marini C, Paz-
zanese V, et al. Impella RP support in refractory right ventricular
failure complicating acute myocardial infarction with unsuccess-
ful right coronary artery revascularization. International Journal
of Cardiology. 2020; 302: 135–137.

[72] SugutaM,Hoshizaki H, AnnoM,Naito S, TadaH, NogamiA, et al.
Right ventricular infarction with cardiogenic shock treated with
percutaneous cardiopulmonary support: a case report. Japanese
Circulation Journal. 1999; 63: 813–815.

[73] De Silva RJ, Soto C, Spratt P. Extra Corporeal Membrane Oxy-
genation as Right Heart Support Following Left Ventricular Assist
Device Placement: a New Cannulation Technique. Heart, Lung
and Circulation. 2012; 21: 218–220.

[74] Love JC, Haffajee CI, Gore JM,Alpert JS. Reversibility of hypoten-
sion and shock by atrial or atrioventricular sequential pacing in
patients with right ventricular infarction. American Heart Jour-
nal. 1984; 108: 5–13.

[75] Lupi-Herrera E, González-Pacheco H, Juárez-Herrera U,
Espinola-Zavaleta N, Chuquiure-Valenzuela E, Villavicencio-
Fernández R, et al. Primary reperfusion in acute right ventricular
infarction: an observational study. World Journal of Cardiology.
2014; 6: 14–22.

[76] Schuler G, Hofman M, Schwarz F, Tillmanns H, Hartmann S,
KublerW. Effect of successful thrombolytic therapy on right ven-
tricular function in acute inferior wall myocardial infarction. The
American Journal of Cardiology. 1984; 54: 951–957.

[77] Chockalingam A, Gnanavelu G, Subramaniam T, Dorairajan S,
Chockalingam V. Right ventricular myocardial infarction: pre-
sentation and acute outcomes. Angiology. 2005; 56: 371–376.

[78] Mehta SR, Eikelboom JW, Natarajan MK, Diaz R, Yi C, Gibbons
RJ, et al. Impact of right ventricular involvement on mortality and
morbidity in patients with inferior myocardial infarction. Journal
of the American College of Cardiology. 2001; 37: 37–43.

[79] Liao H, Chen Q, Liu L, Zhong S, Deng H, Xiao C. Impact of
concurrent right ventricular myocardial infarction on outcomes
among patients with left ventricular myocardial infarction. Scien-
tific Reports. 2020; 10: 1736.

[80] Gumina RJ, Murphy JG, Rihal CS, Lennon RJ, Wright RS. Long-
term survival after right ventricular infarction. American Journal
of Cardiology. 2006; 98: 1571–1573.

1240 Volume 22, Number 4, 2021


	1. Introduction
	2. Right ventricular anatomy, function and arterial blood supply
	3. Pathophysiology of right ventricular myocardial infarction
	4. Diagnosis 
	4.1 Clinical presentation and symptoms
	4.2 Electrocardiography
	4.3 Chest radiograph
	4.4 Echocardiography
	4.5 Invasive hemodynamic monitoring with pulmonary artery catheterization
	4.6 Cardiac magnetic resonance imaging
	4.7 Post-mortem 

	5. Complications
	5.1 Cardiogenic shock
	5.2 Arrhythmias
	5.3 Mechanical complications

	6. Management 
	7. Management of non-dominant right coronary artery stenosis
	8. Prognosis
	9. Conclusions
	10. Learning points
	Author contributions
	Ethics approval and consent to participate
	Acknowledgment
	Funding
	Conflict of interest
	References

