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Abstract

After experiencing syncope, a woman in her 80s with several cardiovascular risk
factors presented to the emergency department with shock. The initial troponin was
3,872 ng/L, and the presenting electrocardiogram (ECG) showed a known right
bundle branch block (RBBB), but with ST-segment depressions in V1-V2 out of
proportion to the patient’s baseline RBBB-related secondary repolarization
abnormality. After 3 days of hypotension refractory to antibiotics, left heart
catheterization was pursued and demonstrated 100% occlusion of the second obtuse
marginal artery, confirming the patient had experienced posterior occlusive
myocardial infarction (OMI). This case highlights one ECG pattern consistent with

posterior OMI in patients with chronic RBBB.

Published: April 01, 2025 EDT

A woman in her 80s presented to the emergency de-
partment after waking up on the floor of her home: she
had experienced syncope without warning symptoms,
and she recalled lower chest and epigastric discomfort
lasting approximately 4 hours the day prior to admission.
There was a history of hypertension, hyperlipidemia,
chronic kidney disease, and right bundle branch block
(RBBB). Physical examination was remarkable for tem-
perature of 100.9°F, heart rate of 98 beats/minute, oxy-
gen saturation of 95% on ambient air, blood pressure of
71/39 mm Hg, no crackles, no jugular venous distension,
and no peripheral edema. X-rays displayed displaced tib-
ial and fibular fractures. Initial laboratory results showed
a serum bicarbonate of 15 mEq/L (reference range 20-30
mEq/L), anion gap of 18 (reference range 7-17), lactate
of 5.1 mmol/L (reference range 0.5-2.2 mmol/L), alanine
aminotransferase of 186 U/L (reference range 9-59 U/L),
aspartate aminotransferase of 238 U/L (reference range
10-35 U/L), total bilirubin of 1.5 mg/dL (reference range
< 1.2 mg/dL), NT-proBNP of 2,128 pg/mL (reference
range < 125 pg/mL), and Sth generation troponin of
3,872 ng/L (reference range < 12 ng/L). A transthoracic
echocardiogram (TTE) performed in the emergency de-
partment revealed an ejection fraction of 51% (from 65%
three years prior), but regional wall motion abnormality
(RWMA) was not noted.

A 12-lead electrocardiogram (ECG) was recorded
(Figure 1, A,), and a baseline ECG was available (Figure
1, B,). The presenting ECG showed 2 to 3 mm ST-seg-
ment depression in leads V1 to V2 out of proportion to
the baseline ECG’s secondary repolarization abnormal-
ity related to pre-existing RBBB, as well as subtle ST-seg-

ment elevations in leads II and AVF (Figure 1). In con-
junction with an initial troponin level of nearly 4,000 ng/
L, history concerning for cardiogenic syncope, and possi-
ble cardiac chest pain, the presenting ECG (Figure 1, A)
was diagnostic of posterior occlusive myocardial infarc-
tion (OMI). However, due to fever, metabolic derange-
ments, comorbid fractures, incidental computed tomog-
raphy findings of pneumomediastinum (likely related to
her fall), and lack of initial RWMA, coronary catheteriza-
tion was delayed, and the patient’s developing shock was
attributed to sepsis.

Ten hours after the initial ECG, a repeat ECG showed
dynamic resolution of ST-segment depressions, but in-
creasing norepinephrine requirements prompted serial
troponin measurements that peaked at 4,291 ng/L 12
hours after the first draw. She was immediately thereafter
started on aspirin, rosuvastatin, and heparin infusion
upon recognition of acute coronary syndrome. Given the
norepinephrine requirement did not resolve after 3 days
of broad-spectrum antibiotics, repeat TTE was per-
formed and showed RWMA in the anterolateral, basal,
and inferior segments. Right and left heart catheteriza-
tion was urgently reconsidered and pursued. Left heart
catheterization showed a left dominant system with 100%
occlusion of a large second obtuse marginal (OM2)
artery, and otherwise mild to moderate non-obstructive
disease in the left anterior descending and right coronary
arteries (Figure 2, A). Right heart catheterization while
on 0.08 pg/kg/min norepinephrine revealed pressures (in
mm Hg) of 10 in the right atrium, 38/10 in the right ven-
tricle, 40/15 in the pulmonary artery (mean 25), and 15
for pulmonary capillary wedge. The cardiac index was 3.6
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Figure 1. A, An ECG obtained at presentation showed normal sinus rhythm and 2 to 3 mm ST-segment depressions in leads V1 to V2, and
subtle ST-segment elevation in leads I and aVF. B, The baseline ECG demonstrates normal sinus rhythm, left anterior fascicular block, and
RBBB with secondary repolarization abnormalities (but no ST-segment depressions) in leads V1 to V2.

L/min/m? by Fick’s formula. These findings were sup-
portive of mixed cardiogenic and distributive shock. De-
spite a 72-hour delay, revascularization was pursued via
balloon angioplasty (Figure 2, B). The etiology of the
patient’s distributive shock physiology was ultimately un-
clear given a negative infectious work-up but may have
represented a systemic inflammatory response syndrome
related to myocardial ischemia or pneumomediastinum.
ST-segment depression maximal in leads V1-V4 (ver-
sus V5-V6) of any amplitude has been shown to be highly
specific for posterior OMI, which may or may not be
accompanied by inferior ST-segment elevation.! The in-
terpretation of ST-segment depression in the context of
a pre-existing RBBB poses a particular challenge to the
ECG interpreter, as a mild amount of secondary repo-
larization-related ST-segment depression is expected in
RBBB (e.g. < 2 mm).! How to navigate this diagnostic
challenge is not currently addressed in current acute coro-
nary syndrome guidelines, but published concerning
findings include tall anterior precordial R waves (preced-

Figure 2. Right anterior oblique caudal images obtained via
coronary angiography on day 3 of hospitalization. A, Red arrow
points to 100% occluded 2nd obtuse marginal artery prior to
intervention. B, Red arrow after balloon angioplasty shows partial
reconstitution of perfusion.

ing R’ waves) indicating mirrored Q waves, concordant
T waves, and marked anterior precordial ST-segment de-
pression (e.g. > 2 mm) out of proportion to that typically
seen in RBBB, as in this case.? While the 2022 American

College of Cardiology’s consensus on the evaluation of
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acute chest pain now recognizes anterior precordial ST-
segment depression as a “STEMI equivalent” represen-
tative of posterior occlusion, this case of missed OM2
occlusion demonstrates how the diagnosis of posterior
OMI in patients with pre-existing RBBB can be over-
looked, and how OMIs with ECG changes not meeting
classic STEMI criteria can be missed when the clinical
picture is clouded by comorbid ﬁndings.3'6
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