1608 more vigorous forms of therapy are begun. Central venous pressure
reflects RV rather than LV filling pressure and is an inadequate guide
for adjustment of blood volume, because LV function is almost always
affected much more adversely than RV function in patients with
STEMI. The optimal LV filling or pulmonary artery wedge pressure
may vary considerably among patients. Each patient’s ideal level (generally ∼20 mmHg) is reached by cautious fluid administration during
careful monitoring of oxygenation and cardiac output. Eventually,
the cardiac output level plateaus, and further increases in LV filling
pressure only increase congestive symptoms and decrease systemic
oxygenation without raising arterial pressure.

PART 10

TREATMENT

Congestive Heart Failure

Disorders of the Cardiovascular System

The management of CHF in association with STEMI is similar to that
of acute heart failure secondary to other forms of heart disease
(avoidance of hypoxemia, diuresis, afterload reduction, inotropic
support) (Chap. 279), except that the benefits of digitalis administration to patients with STEMI are unimpressive. By contrast,
diuretic agents are extremely effective, as they diminish pulmonary
congestion in the presence of systolic and/or diastolic heart failure.
LV filling pressure falls and orthopnea and dyspnea improve after
the intravenous administration of furosemide or other loop diuretics. These drugs should be used with caution, however, as they can
result in a massive diuresis with associated decreases in plasma
volume, cardiac output, systemic blood pressure, and, hence, coronary perfusion. Nitrates in various forms may be used to decrease
preload and congestive symptoms. Oral isosorbide dinitrate, topical
nitroglycerin ointment, and intravenous nitroglycerin all have the
advantage over a diuretic of lowering preload through venodilation
without decreasing the total plasma volume. In addition, nitrates
may improve ventricular compliance if ischemia is present, as ischemia causes an elevation of LV filling pressure. Vasodilators must be
used with caution to prevent serious hypotension. As noted earlier,
ACE inhibitors are an ideal class of drugs for management of ventricular dysfunction after STEMI, especially for the long term. (See
“Inhibition of the Renin-Angiotensin-Aldosterone System” earlier.)

CARDIOGENIC SHOCK
Prompt reperfusion, efforts to reduce infarct size and treatment of
ongoing ischemia and other complications of MI appear to have
reduced the incidence of cardiogenic shock from 20% to about 7%.
Only 10% of patients with this condition present with it on admission,
while 90% develop it during hospitalization. Typically, patients who
develop cardiogenic shock have severe multivessel coronary artery
disease with evidence of “piecemeal” necrosis extending outward from
the original infarct zone. The evaluation and management of cardiogenic shock and severe power failure after STEMI are discussed in
detail in Chap. 326.
RIGHT VENTRICULAR INFARCTION
Approximately one-third of patients with inferior infarction demonstrate at least a minor degree of RV necrosis. An occasional patient
with inferoposterior LV infarction also has extensive RV infarction,
and rare patients present with infarction limited primarily to the RV.
Clinically significant RV infarction causes signs of severe RV failure
(jugular venous distention, Kussmaul’s sign, hepatomegaly [Chap.
267]) with or without hypotension. ST-segment elevations of rightsided precordial ECG leads, particularly lead V4R, are frequently present in the first 24 h in patients with RV infarction. Two-dimensional
echocardiography is helpful in determining the degree of RV dysfunction. Catheterization of the right side of the heart often reveals a
distinctive hemodynamic pattern resembling constrictive pericarditis
(steep right atrial “y” descent and an early diastolic dip and plateau in
RV waveforms) (Chap. 288). Therapy consists of volume expansion to
maintain adequate RV preload and efforts to improve LV performance
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with attendant reduction in pulmonary capillary wedge and pulmonary arterial pressures.
ARRHYTHMIAS
(See also Chaps. 274 and 276) The incidence of arrhythmias after
STEMI is higher in patients seen early after the onset of symptoms.
The mechanisms responsible for infarction-related arrhythmias include
autonomic nervous system imbalance, electrolyte disturbances, ischemia, and slowed conduction in zones of ischemic myocardium. An
arrhythmia can usually be managed successfully if trained personnel
and appropriate equipment are available when it develops. Since most
deaths from arrhythmia occur during the first few hours after infarction,
the effectiveness of treatment relates directly to the speed with which
patients come under medical observation. The prompt management of
arrhythmias constitutes a significant advance in the treatment of STEMI.
Ventricular Premature Beats Infrequent, sporadic ventricular premature depolarizations occur in almost all patients with STEMI and do
not require therapy. Whereas in the past, frequent, multifocal, or early
diastolic ventricular extrasystoles (so-called warning arrhythmias)
were routinely treated with antiarrhythmic drugs to reduce the risk
of development of ventricular tachycardia and ventricular fibrillation,
pharmacologic therapy is now reserved for patients with sustained
ventricular arrhythmias. Prophylactic antiarrhythmic therapy (either
intravenous lidocaine early or oral agents later) is contraindicated for
ventricular premature beats in the absence of clinically important ventricular tachyarrhythmias, because such therapy may actually increase
the mortality rate. Beta-adrenoceptor blocking agents are effective
in abolishing ventricular ectopic activity in patients with STEMI
and in the prevention of ventricular fibrillation. As described earlier
(see “Beta-Adrenoceptor Blockers”), they should be used routinely
in patients without contraindications. In addition, hypokalemia and
hypomagnesemia are risk factors for ventricular fibrillation in patients
with STEMI; to reduce the risk, the serum potassium concentration
should be adjusted to approximately 4.5 mmol/L and magnesium to
about 2.0 mmol/L.
Ventricular Tachycardia and Fibrillation Within the first 24 h of STEMI,
ventricular tachycardia and fibrillation can occur without prior warning arrhythmias. The occurrence of ventricular fibrillation can be
reduced by prophylactic administration of intravenous lidocaine.
However, prophylactic use of lidocaine has not been shown to reduce
overall mortality from STEMI. In fact, in addition to causing possible
noncardiac complications, lidocaine may predispose to an excess risk
of bradycardia and asystole. For these reasons, and with earlier treatment of active ischemia, more frequent use of beta-blocking agents,
and the nearly universal success of electrical cardioversion or defibrillation, routine prophylactic antiarrhythmic drug therapy is no longer
recommended.
Sustained ventricular tachycardia that is well tolerated hemodynamically should be treated with an intravenous regimen of amiodarone (bolus of 150 mg over 10 min, followed by infusion of
1.0 mg/min for 6 h and then 0.5 mg/min) or procainamide (bolus of
15 mg/kg over 20–30 min; infusion of 1–4 mg/min); if it does not stop
promptly, electroversion should be used (Chap. 276). An unsynchronized discharge of 200–300 J (monophasic waveform; approximately
50% of these energies with biphasic waveforms) is used immediately
in patients with ventricular fibrillation or when ventricular tachycardia
causes hemodynamic deterioration. Ventricular tachycardia or fibrillation that is refractory to electroshock may be more responsive after
the patient is treated with epinephrine (1 mg intravenously or 10 mL
of a 1:10,000 solution via the intracardiac route) or amiodarone (a
75–150-mg bolus).
Ventricular arrhythmias, including the unusual form of ventricular
tachycardia known as torsades des pointes (Chaps. 276 and 277), may
occur in patients with STEMI as a consequence of other concurrent
problems (such as hypoxia, hypokalemia, or other electrolyte disturbances) or of the toxic effects of an agent being administered to the
patient (such as digoxin or quinidine). A search for such secondary
causes should always be undertaken.
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