A “Routine”’ Electrocardiogram
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Patient Presentation

A 52-year-old woman with cirrhosis presented with a large-
volume upper gastrointestinal (GI) bleed. After receiving
massive volume and blood product resuscitation (18 U
packed red blood cells [PRBCs], 17 U fresh frozen plasma
[FFP], 2 U cryoprecipitate, 1 U platelets, and 14 L normal
saline), a routine admission electrocardiogram (ECG) was
obtained (Figure 1).

Discussion
The ECG shows normal sinus rhythm with a prolonged QT
interval (specifically due to a long ST segment). The differ-
ential diagnosis of this pattern of QT prolongation includes
hypocalcemia, long QT syndrome (variant 3), and hypother-
mia. Massive transfusion can result in the chelation of cal-
cium by citrate resulting in hypocalcemia. This patient’s se-
rum calcium was 7 mg/dL (8.9-10.2) (ionized 0.21 mmol/L;
1.18-1.38), her pH was 7.03. There were no overt signs or
symptoms of hypocalcemia (paresthesias, twitching, tetany,
or seizures.) and with aggressive replacement the calcium
and the ECG normalized. Transfusions are an uncommon
cause of hypocalcemia, with hypomagnesemia or hyper-
magnesemia, acute pancreatitis, rhabdomyolysis, tumor
lysis syndrome, renal failure, vitamin D deficiency, pseudo-
parathyroidism and hypoparathyroidism being the more
common disorders caused."” This patient’s magnesium was
normal on admission (2.1 mg/dL) and she did not have any
of the other conditions mentioned. It is possible that hemo-
dilution may also have played a role.

Genetic long QT syndrome (variant 3) can manifest with
a similar ECG pattern, although the T-wave is sometimes
peaked or biphasic in that condition. Our patient had no
personal or family history of syncope or sudden death, and
her ECG normalized with calcium replacement.?

Hypothermia can also present with a long QT interval
secondary to a long ST segment. Our patient was normo-
thermic, and had no other ECG findings suggestive of hypo-
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FIGURE 1. Admission electrocardiogram.

thermia (Osborn waves: notching of terminal portion of
QRS), shivering artifacts, sinus bradycardia, atrial fibrilla-
tion, QRS prolongation, or prolongation of the PR interval.*

The differential diagnosis of a long QT interval with a
long ST segment is short, and the clinical scenario will pro-
vide the etiology in most cases.
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