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1 | CASE

The patient is a 73-year-old female with peripheral vascular disease,
coronary artery disease, and systemic lupus erythematosus (SLE),
who underwent mesenteric artery bypass surgery.

She suffered from a pneumonia after surgery, causing acute hy-
poxic respiratory failure and septic shock. Due to shock, she devel-
oped acute renal failure. She was intubated, ventilated, and received
continuous veno-venous hemodialysis for renal failure.

ST elevation was first observed on telemetry and subsequently
confirmed on electrocardiogram (ECG) (Figure 1). Marked ST eleva-
tion is present in the anterior leads with reciprocal ST depression in
the inferior leads. A prolonged QT interval is also present.

What is the most likely diagnosis?

A. Acute pericarditis

B. Acute anterior ST elevation myocardial infarction (Ml)

C. Electrolyte abnormality

It is crucial to rule out acute anterior ST elevation Ml in this pa-
tient with vascular risk factors. However, urgent transthoracic echo-

cardiogram (TTE) revealed normal biventricular function without
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The patient is a 73-year-old female with peripheral vascular disease, coronary artery
disease, and systemic lupus erythematosus, who underwent mesenteric artery bypass
surgery. She suffered from a pneumonia after surgery, causing acute hypoxic respira-
tory failure and septic shock. Due to shock, she developed acute renal failure. She was
intubated, ventilated, and received continuous veno-venous hemodialysis for renal
failure. ST elevation was first observed on telemetry and subsequently confirmed on
electrocardiogram. Marked ST elevation is present in the anterior leads with recipro-
cal ST depression in the inferior leads. A prolonged QT interval is also present. What

is the most likely diagnosis?

electrocardiogram, hypophosphatemia, ST segment elevation

segmental wall motion abnormalities. Thus, Ml was unlikely. The
patient is at risk for pericarditis from uremia and SLE, but the ST
elevation was not concave up. It was convex up and there was no
PR depression. Electrolytes were checked, which revealed normal
potassium, but a severely reduced phosphate level of 1.1 mg/dl (nor-
mal 2.4-4.5). The patient's abnormal ECG was due to hypophospha-
temia. Phosphate was repleted and the patient's ST abnormalities
resolved (Figure 2).

ST elevation in Ml is often accompanied with reciprocal change
between leads Il and aVL (Wang et al., 2003). Typically, the ST seg-
ment has a plateau, a shoulder, or is upsloping. In acute pericardi-
tis, ST segment elevation occurs diffusely in the precordial and limb
leads (Wang et al., 2003). Additionally, the PR segment is depressed,
secondary to inflammation of the sub-epicardial layer of the atria.
The ST elevation seldom exceeds 5 mm. In hyperkalemia, the ST ele-
vation is often down-sloping. Additionally, it can present with other
abnormalities, namely tall tented T waves, a wide QRS, and low am-
plitude or no P waves (Wang et al., 2003).

Hypophosphatemia has been demonstrated to be associated with
arrhythmias. In a study of septic patients with hypophosphatemia,
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FIGURE 1 Electrocardiogram
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FIGURE 2 Electrocardiogram after phosphate repletion

phosphate replacement was found to reduce the incidence of ar- There are few reports that describe the ECG changes associ-
rhythmias. (Schwartz et al., 2014) In acute MI, hypophosphatemia ated with hypophosphatemia. One case report demonstrated an
has been found to be an independent predictor of ventricular tachy- ECG pattern of ST segment elevation in leads V1 to V3, consistent
cardia (Ognibene et al., 1994). with a type 1 Brugada pattern (Meloche et al., 2016). The patient
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was found to have profound hypophosphatemia. Upon correction
of it, the type 1 Brugada pattern resolved. The patient eventually
underwent provocative testing with procainamide with a negative
response, excluding true Brugada syndrome.

Experimental studies on the role of hypophosphatemia in ar-
rhythmias is limited. A number of potential mechanisms have been
postulated, including depletion of myocardial ATP leading to abnor-
malities in potassium and phosphorus transport (Ognibene et al.,
1994). In the patient with Brugada phenocopy from hypophospha-
temia, the authors hypothesize that alterations of the inward sodium
current and the transient outward potassium current in cardiac my-
ocytes lead to a voltage gradient in the right ventricle, producing the
Brugada pattern (Meloche et al., 2016).
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