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Abstract

Background: ST-segment elevation in lead aVR with diffuse ST depression represents global
subendocardial ischemia and is strongly associated with left main or multivessel coronary artery
disease. Recognition of this high-risk electrocardiographic pattern is essential, particularly in patients
with atypical acute coronary syndrome presentations.

Case Presentation: A 67-year-old male with type 2 diabetes mellitus (HbA1c 5.7%) presented with
progressive dyspnea without associated chest pain. He tested positive for influenzae A. laboratory
evaluation demonstrated mild leukocytosis and elevated serum lactate consistent with tissue
hypoperfusion. EKG demonstrated isolated ST elevation in lead aVR with diffuse ST depression in leads |,
aVL, and V4-Vé6. Initial high-sensitivity troponin | was 3,480 ng/L (3-53 ng/L) and peaked at 69,935 ng/L.
Transthoracic echocardiography showed reduced left ventricular ejection fraction (35-40%) with global
hypokinesis. Coronary angiography revealed multivessel obstructive coronary artery disease involving
mid LAD (90-95% Stenosis), left circumflex bifurcation (second obtuse marginal), and diffuse right
coronary artery stenosis.

Conclusion: This case illustrates the clinical significance of isolated ST elevation in aVR as a left main
equivalent, particularly in diabetic patients with atypical presentations and concurrent systemic
infection.

Introduction

Lead aVR has emerged as a critical yet often underappreciated component of electrocardiographic
analysis in acute coronary syndromes. ST-segment elevation in lead aVR accompanied by widespread ST
depression reflects diffuse subendocardial ischemia and is strongly predictive of left main coronary
artery stenosis, proximal left anterior descending artery disease, or severe multivessel coronary artery
disease [1-3]. This pattern carries high short-term mortality and is frequently considered a STEMI
equivalent requiring urgent invasive evaluation [4].

Diabetes mellitus predisposes patients to silent myocardial ischemia due to autonomic dysfunction,
resulting in atypical presentations such as dyspnea without chest pain [5]. Furthermore, influenza
infection has been associated with increased cardiovascular events via systemic inflammation, plaque
destabilization, endothelial dysfunction, and prothrombotic activation [6—8]. We report a case in which
influenza A infection precipitated acute hypoxic respiratory failure and unmasked severe multivessel
coronary artery disease in a patient presenting without chest pain but with a high-risk aVR
electrocardiographic pattern.

Case Presentation

A 67-year-old man with a history of type 2 Diabetes Mellitus presented with progressively worsening
shortness of breath. Three days prior to admission, he developed upper respiratory symptoms including
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sore throat, rhinorrhea, fever, and dry cough, and tested positive for influenza A. He denied chest pain,
palpitations, syncope, or any prior history of coronary artery disease. On arrival, he was tachypneic and in
moderate respiratory distress, with a heart rate of 127 beats per minute, respiratory rate of 32 breaths
per minute, blood pressure of 160/86 mmHg, and oxygen saturation of 96% while receiving noninvasive
positive pressure ventilation.

laboratory evaluation demonstrated mild leukocytosis and elevated serum lactate consistent with tissue
hypoperfusion. (Table 1) Initial EKG with sinus tachycardia with HR of 127 beats/min which one hour
later demonstrated ST elevation in lead aVR with diffuse ST depression in leads |, aVL, and V4-Vé:
raising concern for left main coronary artery involvement or severe multivessel ischemia; and resolution
of EKG changes post cardiac cath (Fig. 1, 2, 3) Initial high-sensitivity troponin | was 3,480 ng/L (3-53
ng/L) and peaked at 69,935 ng/L. (Fig. 4) He tested positive for influenzae A and chest radiography
revealed bilateral patchy infiltrates. Chest CTA/Thorax without any evidence of pulmonary embolism.
Transthoracic echocardiography with LVEF of 40-45% with severe aortic valve stenosis with Vmax
4.8m/s(Fig. 5)

Coronary angiography demonstrated severe multivessel coronary artery disease, characterized by critical
mid-left anterior descending (LAD) artery stenosis (90—-95%), significant left circumflex (LCx) bifurcation
disease involving the obtuse marginal branches, and diffuse right coronary artery (RCA) disease with
notable involvement of the posterior descending artery (PDA) (Fig. 6). The patient subsequently
underwent coronary artery bypass grafting (CABG) along with aortic valve replacement.

Table 1
Initial lab parameters per ED recording

Parameter Value

Reference range

High sensitivity troponin |  3480069935ng/L(Peak) 3-53ng/L

BNP 822pg/mL <100pg/mL
Lactate 6.2mmol/L 0.5-2.0mmol/L
WBC 12.4x10%/L 4.0-11.0x10%/L
Hgb 13.5g/dL 13.0-17.0g/dL
K+ 3.4mmol/L 3.5-5.0mmol/L
HCO3 T9mmol/L 22-28mmol/L
Glucose 318mg/dL 70-140mg/dL
Creatinine Kinase 1818IU/L(Peak) 46-1711U/L
HbA1c 5.7% <6.5%
Discussion
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ST-segment elevation in lead aVR accompanied by diffuse ST-segment depression represents a high-risk
electrocardiographic pattern reflecting global subendocardial ischemia. This pattern has been
consistently associated with left main coronary artery (LMCA) disease, proximal left anterior descending
(LAD) artery stenosis, or severe multivessel coronary artery disease (CAD) [1-3]. The underlying
mechanism involves circumferential subendocardial ischemia resulting in a reciprocal injury vector
directed toward the right shoulder, manifesting as ST elevation in aVR [1, 4]. Several studies have
demonstrated that ST elevation =1 mm in aVR in the setting of widespread ST depression predicts
significant LMCA or three-vessel disease and is associated with increased in-hospital mortality [2, 3, 5].

Although not traditionally classified as a classic ST-elevation myocardial infarction (STEMI), this
electrocardiographic pattern is increasingly regarded as a STEMI equivalent due to its strong association
with critical coronary anatomy and adverse outcomes [4, 6]. Contemporary guidelines emphasize that
patients with diffuse ST depression and concomitant ST elevation in aVR should undergo urgent invasive
evaluation because of the high probability of left main or multivessel ischemia [6, 7]. In our patient, the
presence of isolated aVR ST elevation with diffuse ST depression appropriately prompted urgent
coronary angiography, which confirmed extensive multivessel obstructive CAD with critical LAD
involvement.

Diabetes mellitus significantly increases the risk of silent or atypical myocardial ischemia. Autonomic
neuropathy blunts anginal perception, leading to presentations characterized by dyspnea, fatigue, or
heart failure rather than chest pain [8, 9]. Silent ischemia is more prevalent among diabetic patients and
carries a worse prognosis due to delayed recognition and treatment [8]. In this case, the absence of
chest pain despite profound troponin elevation and high-risk ECG findings underscores the importance
of maintaining a high index of suspicion for acute coronary syndromes (ACS) in diabetic individuals
presenting with unexplained dyspnea.

Additionally, concurrent influenza A infection likely contributed to plaque destabilization and myocardial
injury. Viral infections are recognized triggers for acute cardiovascular events through multiple
mechanisms, including systemic inflammation, cytokine-mediated endothelial dysfunction, increased
metabolic demand, prothrombotic activation, and sympathetic surge [10-12]. Epidemiologic data have
demonstrated a markedly increased risk of myocardial infarction in the first week following laboratory-
confirmed influenza infection [10]. Influenza-associated myocardial stress may therefore have acted as a
precipitating factor in this patient with underlying severe multivessel CAD.

The coexistence of reduced left ventricular ejection fraction and low-flow, low-gradient severe aortic
stenosis further complicated the clinical picture. Severe aortic stenosis increases myocardial oxygen
demand while limiting coronary perfusion reserve, thereby predisposing to subendocardial ischemia,
particularly in the setting of tachycardia or systemic infection [13, 14]. The combined hemodynamic
burden of multivessel CAD, aortic stenosis, and systemic inflammatory stress likely amplified global
ischemia, explaining the dramatic troponin rise and high-risk ECG pattern.
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Conclusion

Isolated ST-segment elevation in lead aVR with diffuse ST depression represents a high-risk
electrocardiographic marker of global subendocardial ischemia and frequently reflects left main or
multivessel coronary artery disease. In diabetic patients, atypical presentations without chest pain may
delay diagnosis unless clinicians recognize this critical ECG pattern. Concurrent systemic infections
such as influenza may further precipitate acute coronary events through inflammatory and
prothrombotic mechanisms. Prompt identification of this STEMI-equivalent pattern and urgent coronary
angiography are crucial for timely revascularization and improved clinical outcomes.
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Initial EKG with sinus tachycardia
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Figure 2

EKG after an hour of presentation with ST elevation on AVR with ST depression on |, avl, and V5
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Figure 3

EKG after the cardiac Cath on the 51 day with down trending troponin trend
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Trend of High-Sensitivity Troponin |
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Figure 4

Serial troponin trend from day of admission till discharge

Figure 5

Transthoracic echocardiography with LVEF of 40-45% with severe aortic valve stenosis
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Figure 6

Coronary angiography; severe multivessel coronary artery disease with critical mid—left anterior descending
(LAD) artery stenosis (90-95%), significant left circumflex (LCx) bifurcation disease involving the obtuse
marginal branches, and diffuse right coronary artery (RCA) disease with notable involvement of the

posterior descending artery (PDA)
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