ST-segment elevations and tall, positive T waves are common
findings in leads V4 and V, in left bundle branch block or left

ventricular hypertrophy in the absence of ischemia. The differential
diagnosis of Q waves includes physiologic or positional variants,
ventricular hypertrophy, acute or chronic noncoronary myocardial
injury, hypertrophic cardiomyopathy, and ventricular conduction
disorders. Ventricular hypertrophy, hypokalemia, drugs such as
digoxin, and a variety of other factors may cause ST-segment
depression mimicking subendocardial ischemia. Prominent T-wave
inversion may occur with ventricular hypertrophy, cardiomyopathies,
myocarditis, and “stress cardiomyopathies” associated with
takotsubo syndrome and cerebrovascular injury (particularly
intracranial bleeds), among others causes. Diagnostic confusion may
also occur when nonischemic T-wave inversions (“cardiac memory”
effect) appear in normally conducted beats in patients with
intermittent wide QRS complexes, most commonly due to ventricular
pacing or to left bundle branch block.

METABOLIC FACTORS AND DRUG EFFECTS
A variety of metabolic abnormalities and pharmacologic agents alter
the ECG and, in particular, cause changes in repolarization (ST-T-U)
and sometimes QRS prolongation. Certain life-threatening electrolyte
disturbances may be diagnosed initially and monitored from the
ECG. Hyperkalemia produces a sequence of changes (Fig. 240-14),
usually beginning with narrowing and peaking (tenting) of the T

waves. Further elevation of extracellular K* leads to AV conduction
disturbances, diminution in P-wave amplitude, and widening of the
QRS interval. Severe hyperkalemia eventually causes cardiac arrest
with a slow sinusoidal type of mechanism (“sine-wave” pattern)
followed by asystole. Hypokalemia (Fig. 240-15) prolongs ventricular
repolarization, often with prominent U waves. Prolongation of the QT
interval is also seen with drugs that increase the duration of the
ventricular action potential: class 1A antiarrhythmic agents and
related drugs (e.g., quinidine, disopyramide, procainamide, tricyclic
antidepressants, phenothiazines) and class lll agents (e.g.,
amiodarone [Fig. 240-15], dofetilide, sotalol, ibutilide). Systemic



