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Summary

Right ventricular myocardial infarction (RVMI) accompanies about 30–50% of inferior wall myocardial
infarction. RVMI is associated with higher rates of cardiogenic shock, atrioventricular block, atrial fibrillation,
increased mortality rates. The topic requires a scientific update, as only a few studies have been made on RVMI
during the past decade. We aimed to analyse the impact of RVMI on inferior myocardial infarction.

Design and methods: Retrospective study included 310 patients with documented inferior myocardial
infarction (with and without RVMI) between January 2013 and January 2014. Data on baseline characteristics,
mortality, in-hospital complications: cardiogenic shock and rhythm and conduction disorders was collected.

Results: In 102 (32.9%) patients with inferior myocardial infarction, RVMI was present and 208 (67.1%) cases
were without RVMI involvement. RVMI patients had higher rate of rhythm and conduction disturbances than
patients without RVMI involvement: atrioventricular block (OR 3.8, 95% CI 2.0–7.1, p < 0.001), atrial fibrillation
(OR 1.6, 95% CI 0.9–2.9, p = 0.001), also higher incidence of cardiogenic shock (OR 2.6, 95% CI 1.7–3.9, p <
0.001). Mortality rates after 24 months were higher in RVMI group (OR 1.8, 95% CI 1.2–3.8, p = 0.034). No
significant difference was found on in-hospital mortality.

Conclusions: Right ventricular involvement complicates the long-term mortality and outcomes after inferior
myocardial infarction. It is related to a higher incidence of in-hospital complications, especially I–III degree AV
block and atrial fibrillation. However, influence on long-term mortality needs further investigation.
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Background

Coronary heart disease (CHD) is the most com-
mon cause of death out of all cardiovascular dis-
eases. Myocardial infarction (MI) can be respon-
sible for up to 15% of lethal cases [1]. Clinical
studies on the matter began in the early 20th
century [2,3], mainly focusing on left ventricu-
lar MI. Only in 1974, Cohn published a study
about how right ventricular myocardial infarc-
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tion (RVMI) has influence on more severe MI out-
comes [4].

Right ventricular myocardial infarction (RVMI)
accompanies around 30–50% of inferior wall MI
[5], yet, isolated RVMI is a rare case [6,7]. The
fourth universal definition of MI suggests that
diagnosis of RVMI should be based on ECG find-
ings (ST-segment elevation in leads V3R and V4R
≥0.5 mm or ≥1 mm in men under 30 years old).
It also highlights that the absence of ST-elevation
in the right precordial leads does not exclude
RVMI, in this case, myocardial imaging should
be performed [3]. RVMI is associated with higher
rates of mortality and complications. Therefore,
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it also complicates the prognosis of inferior my-
ocardial infarction [8].

According to recent reviews by Goldstein et al.
and Namana et al., RVMI is being linked with
higher rates of cardiogenic shock, electrical com-
plications (e.g. atrioventricular block, atrial fib-
rillation) and mechanical complications [9,10].
However, only a few studies have been made on
RVMI during the past decade. Reviews that are
mentioned are mostly based on older research
data with small patient numbers. Nevertheless,
the topic remains important and requires a sci-
entific update. In this study, we aimed to analyse
the incidence, in-hospital complications and sur-
vival of inferior myocardial infarction with RVMI.

Design and methods
This retrospective study was conducted at Vil-

nius University Hospital Santaros Klinikos. The
study enrolled patients with documented inferior
MI (with and without right ventricular myocar-
dial infarction) who were admitted to our hospi-
tal between January 2013 and January 2014.

Inclusion criteria were as follows: age > 18
years old, both genders, diagnosis of inferior my-
ocardial infarction (elevated troponin I, chest
pain and ECG presentation of inferior myocardial
infarction with/without RVMI, ST-segment eleva-
tion in leads II, III, AVF were used to determine
an inferior myocardial infarction). RVMI was di-
agnosed by recording additional right precordial
leads and detection of ST-segment elevation in
leads V3R-V6R and V1.

Overall, 310 patients were involved into the
study. A total of 95 (30.6%) females and 215
(69.4%) males were included in the study. Mean
age for women was 73.2 ± 10.4, men – 63.1 ±
11.7 (p < 0.001) years. Patients’ clinical charac-
teristics were collected from electronic health
records. Collected data included baseline charac-
teristics (age, gender, clinical symptoms on ad-
mission, dyslipidaemia, hypertension, diabetes
mellitus, coronary artery disease, Killip class,
systolic and diastolic blood pressure (BP)), in-
hospital and long term (24-months) mortality,
in-hospital complications: cardiogenic shock and
cardiac rhythm and conduction disorders.

The study conforms with the principles out-
lined in the Declaration of Helsinki and was ap-
proved by the local ethics committee (approval
number 158200-18/11-1075-574).

Statistical analysis
Statistical analysis was performed using SPSS

statistical software package version 23.00 (IBM/
SPSS). We verified the assumption of normal-
ity by using Kolmogorov–Smirnov test of nor-
mality. Categorical variables were compared us-

ing the chi-square test. Comparison of contin-
uous variables was performed using the inde-
pendent t-test (parametrical) or Mann–Whitney
(non-parametrical). Binary logistics regression
analysis was used to assess the odds ratio [OR] for
RVMI influence on mortality, cardiogenic shock
and electrical complications. Groups of interest
were compared depending on RVMI involvement
(with RVMI vs no RVMI). Data is presented as
mean ± SD or proportions. The results were as-
sumed significant when the p-value was <0.05.

Results

The study involved 310 patients with interior
MI. In 208 (67.1%) patients RVMI was absent, and
102 (32.9%) cases of inferior MI were complicated
by RVMI. We compared the baseline character-
istics between patients with and without right
ventricular involvement in inferior myocardial
infarction. Patients with RVMI were more often
asserted to Killip class IV than patients without
RVMI (14.4% vs 10.3%, p < 0.001). Furthermore,
patients with RVMI had a significantly lower sys-
tolic blood pressure (on-admission) of 125.7 ±
23 mmHg in comparison to no RVMI – 130.2 ±
25 mmHg, p < 0.001. No significant differences
were found between other baseline characteris-
tics. The comparison of baseline characteristics
between groups is summarised in Table 1.

Regression analysis revealed that patients with
RVMI had a significantly higher incidence of car-
diogenic shock than patients without RVMI in-
volvement (OR 2.6, 95% CI 1.7–3.9, p < 0.001).
Patients who had inferior MI combined with
RVMI were more likely to have electrical compli-
cations. A significant difference between groups
was in I–III atrioventricular (AV) block incidence
(OR 3.8, 95% CI 2.0–7.1, p < 0.001), also in atrial
fibrillation incidence (OR 1.6, 95% CI 0.9–2.9,
p = 0.001). Patients with RVMI also had a higher
mortality rate when compared to those without
RVMI. In-hospital mortality rates did not statisti-
cally differ between patients with RVMI and with-
out it (6.4% versus 4.6%, p = 0.23), but 24-month
mortality was higher in patients with RVMI (OR
1.8, 95% CI 1.2–3.8, p = 0.034). All complication
rates within groups are presented in Table 2.

Discussion

Studies and reviews have confirmed that RVMI
involvement is associated with more frequent
complications and higher mortality rates after in-
ferior myocardial infarction [8–11]. A lot of atten-
tion is focused on electrical complications (e.g.
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Table 1.
Baseline characteristics

Men Women p-value

Age, years 63.1 ± 11.7 73.2 ± 10.4 <0.001

RVMI (n = 102) No RVMI (n = 208) p-value

Gender, % men 63.7 72.1 NS

Age, years 67.4 ± 12.5 66.4 ± 12.5 NS

Hypertension, % 81.4 80.8 NS

Diabetes mellitus, % 14.7 23.0 NS

Chronic kidney failure, % 8.2 5.5 NS

Dyslipidemia, % 96.3 94.7 NS

Killip class, %

I 66 71.9 NS

II–III 19.6 17.6 NS

IV 14.4 10.3 <0.001

TCP, % 5 4.4 NS

Systolic BP, mm Hg 125.8 ± 23 130.2 ± 25 <0.001

Diastolic BP, mm Hg 74 ± 12.8 77.1 ± 12.7 NS

RVMI – right ventricular myocardial infarction, BP – blood pressure, TCP – temporary cardiac pacing, BNP – brain natriuretic
peptide, NS – not significant (p > 0.05).

Table 2.
Outcomes after inferior myocardial infarction

Complications (%) after inferior
myocardial infarction

Regression analysis of complications
(RVMI vs. No RVMI)

COMPLICATION RVMI (n = 102) No RVMI (n = 208) Odds Ratio 95% CI p-value

Cardiogenic shock, % 18.6 7.8 2.6 1.7–3.9 <0.001

I–III° AV block, % 27.5 9.1 3.8 2.0–7.1 <0.001

RBBB, % 3.8 2.9 NS 0.45

LBBB, % 8.1 4 NS 0.15

Atrial fibrillation, % 23.5 15.9 1.6 0.9–2.9 0.001

Mortality, %

In-hospital 6.4 4.6 NS 0.23

24 months 6.2 4.1 1.8 1.2–3.8 0.034

RVMI – right ventricular myocardial infarction; AV – atrioventricular; RBBB – right bundle branch block; LBBB – left bundle
branch block; CI – confidence interval; NS – not significant (p > 0.05).

atrioventricular block and tachyarrhythmias) and
their influence on short-term and long-term mor-
tality. Our study only covers the population of
Lithuania; however, our results confirm data from
previous studies and state that RVMI involvement
complicates inferior myocardial infarction with a
poorer long-term prognosis and a greater rate of
electrical complications.

In-hospital mortality
Based on our study results RVMI is not linked

with higher rates of in-hospital mortality. Accord-
ing to McNamara R. L. et al., in-hospital mortality
after acute coronary syndrome is influenced by fe-
male gender, age, history of hypertension and di-
abetes mellitus, cardiogenic shock and lower sys-
tolic blood pressure [12]. Our RVMI group did not
differ by gender, age or comorbidities, although it
did have a higher rate of cardiogenic shock and

lower systolic blood pressure. These results can
be explained by a report from the SHOCK reg-
istry published in 2003, which stated that RVMI
does not influence in-hospital mortality rates on
patients in cardiogenic shock [13]. Moreover, re-
cent studies have shown that in-hospital mortal-
ity after inferior myocardial infarction with RVMI
depends on the presence of restrictive right ven-
tricular filling [14]. In our study, we did not eval-
uate the echocardiographic findings, this remains
a subject of interest for a further studies.

Long-term mortality
On the contrary to short-term prognosis, RVMI

may influence long-term mortality. Due to the
retrospective study design, we can only highlight
the tendency when patients with inferior my-
ocardial infarction accompanied by RVMI have
a higher rate of mortality 24-months after initial
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hospitalisation. Despite that, our results coincide
with previously published larger trials, such as the
CORE study (multicentre, randomised, double-
blinded, placebo-controlled trial on right ventric-
ular involvement) [15]. The cause for poor prog-
nosis might be due to the higher rates of compli-
cations linked to the right ventricle [16,17].

Electrical complications
In our population patients with RVMI were

more likely to have I–III degree AV block and
atrial fibrillation. It is known that inferior MI is
prone to have higher rates of AV blocks [18]. Stud-
ies, including ours, have linked this complication
with RVMI, which compromised up to 33% cases
of inferior myocardial infarction in our study.
Several mechanisms can be responsible for this
phenomenon. Firstly, AV block might be caused
due to increased parasympathetic tone in the in-
ferior wall [19], also AV node blood supply could
be compromised, since it comes from AV nodal
artery which in a majority of population arises
from the right coronary artery [21,22]. Addition-
ally, our study found RVMI cases predisposed to
atrial fibrillation. No prior research on the matter
found this association and mechanism behind it
remains unclear [15,23].

Limitations
Our study has a few limitations. This was a ret-

rospective single-centre study and data was col-
lected from hospitals’ electronic records. Such
data gathering might result in missing some im-
portant data. Also, retrospective study design lim-
ited our possibilities of comprehensive follow-up
for long-term outcomes and end points.

Conclusions

In this study, we estimated the impact of RVMI
on inferior myocardial infarction. Results from
our study population support findings from ear-
lier studies and establish new, previously not re-
ported increased rate of atrial fibrillation. RVMI
was involved in 32.9% cases of inferior myocar-
dial infarction. Right ventricular involvement
complicates the long-term prognosis and out-
comes after inferior myocardial infarction. It is
related to a higher incidence of complications,
especially I–III degree AV block and atrial fibril-
lation. Influence on long-term mortality needs
further investigation.
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