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PREFACE

In this second edition of Manual of Clinical Problems in Cardiology we have.
attempted to achieve several goals. First, we have increased the number of top-
ics from 91 to 114 so that we could introduce for discussion new areas of interest
in cardiology. These include thrombolytic therapy of acute myocardial infarc-
tion, percutaneous transluminal coronary angioplasty, anthracycline-induced
cardiomyopathy, systemic arterial hypertension, the digoxin-quinidine inter-
action, and the newest of the antiarrhythmic agents. Second, we have updated
the discussions of those subjects that were covered in the first edition and,
when appropriate, have lengthened them somewhat to add new information.
Finally, we have extensively updated the references at the end of each discus-
sion, and, as a result, a substantial number of them are from 1980-1983. At the
same time, however, we have not deleted older references that are still werthy
of note. In short, we have attempted to provide 2 maximal amount of up-to-date
factual data and worthy reference material within the context of a manual
rather than an exhaustive textbook.

We want to express our sincere thanks to several people who labored for
many hours and whose help was immeasurable: Ms. Juanita Alexander and
Ms. Laurie Christian for secretarial help; Ms. Sarah Hawkins for proofreading,
photocopying, and helping to review the many references; and Ms. Kay Fulton
for verifying the accuracy of the references.

L.D. H.
B.G.F.
J. T.W.

NOTICE

The Amd:c.ations and dosages of all drugs in this book have been recommended in the
med,cal ~hterature and conform to the practices of the general medical community. The
medx'ca'nons described do not necessarily have specific approval by the Food and Drug
Administration for use in the diseases and dosages for which they are recommended

The pacf&age insert for each drug should be consulted for use and dosage as approved
by Fhe FDA. Because standards for usage change, it is advisable to keep abreast of
£evised recommendations, particularly those concerning new drugs.
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SINUS TACHYCARDIA, SINUS BRADYCARDIA, AND SINUS ARRHYTHMIA

Sinus tachycardia is a rhythm in which each cardiac impulse arises normally
from the sinoatrial node and in which the rate exceeds 100 beats per minute.
The P-R interval is usually shortened but may be unchanged or even length-
ened. With rates of 100 to 130 per minute, the P waves are easily identifiable
before each QRS camplex. When thg rate approaches 150 per minute, the P
waves may be superimposed on the preceding T waves, rendering P wave iden-
tification difficult or impossible. At this rate, sinus tachycardia is often diffi-
cult to differentiate from paroxysmal supraventricular tachycardia or atrial
flutter with 2:1 conduction. If such differentiation is difficult, carotid sinus
massage may help to clarify which tachyarrhythmia is present. In response to
this maneuver, sinus tachycardia gradually slows and then gradually acceler-
ates after massage is discontinued. In contrast, with paroxysmal supraventri-
cular tachycardia, carotid massage induces either no change or an abrupt re-
version to normal sinus rhythm. With atrial flutter and 2:1 conduction, such
massage usually acutely increases the magnitude of AV block, thus slowing the
ventricular response.

Sinus tachycardia represents a response to several pathologic or physiologic
phenomena, including intravascular volume depletion, fever, hypermetabo-
lism, anxiety, and physical exertion. It can occur as a manifestation of an in-
creased intravascular catecholamine concentration, such as occurs in pheo-
chromocytoma. Alcohol and caffeine-containing beverages, as well as certain
drugs (e.g., epinephrine and atropine), often cause sinus tachycardia. Finally,
sinus tachycardia is present in about one-third of patients with acute myocar-
dial infarction, which may signify extensive pump damage with a resultant low
cardiac output.

The therapy of sinus tachycardia is directed at its underlying cause. For in-
stance, if it is due to intravascular volume depletion, the patient should receive
adequate fluid replacement. If it is due to fever, the patient’s body temperature
should be lowered by cooling or with antipyretic medications. No therapy
should be aimed at the tachycardia itself, since it is simply a reflection of dis-
ordered homeostasis. Especially in the setting of acute myocardial infarction,
the underlying cause of sinus tachycardia should be determined and corrected
quickly, since persistent tachycardia augments the extent of myocardial isch-
emic injury.

Sinus bradycardia is a rhythm in which each cardiac impulse arises nor-
mally from the sinoatrial node and in which the rate is less than 50 to 60 per
minute. In about 25 percent of healthy young men, the sinus rate is between 50
and 80 beats per minute, leading some authors to suggest that 50 per minute
be used as the lower limit of normal sinus rhythm. The P waves recur regularly,
‘and each is followed by a QRS complex. The P-R interval is often prolonged.

Sinus bradycardia is a normal occurrence in some people, especially in well-
trained athletes, who may have resting heart rates as low as 40 beats per min-
ute. It can result from vagal stimulation by any of several mechanisms, includ-
ing carotid sinus pressure, the Valsalva maneuver, vomiting, and facial immer-
sion in cold water. Increased intracranial pressure may be accompanied by
sinus bradycardia. Many pharmacologic agents can induce it, including the
beta-adrenergic blocking agents, verapamil, digitalis, reserpine, guanethidine,
methyldopa, various pressor amines, and occasionally quinidine, procainam-
ide, and lidocaine. Certain electrolyte imbalances, such as hyperkalemia, and
both hypothermia and hypothyroidism can cause sinus bradycardia. Finally,
sinus bradycardia occurs in 10 to 15 percent of patients in the setting of acute

3



4 Rhythm and Conduction Disturbances

myocardial infarction. However, its incidence in the very early phase of infarc-
tion (i.e., within 1-3 hr) is even higher, especially when the infarction involves
the inferior portion of the left ventricle.

Although most patients with sinus bradycardia are asymptomatic, it can oc-
casionally cause dizziness or even syncope, angina pectoris, or symptoms of bi-
ventricular congestive heart failure. If these symptoms appear, treatment
should be initiated. First, any of the drugs known to cause sinus bradycardia
should be discontinued. Second, atropine sulfate, 0.5 to 1.0 mg, should be ad-
ministered intravenously and repeated 2 to 3 times if necessary. Third, if symp-
tomatic sinus bradycardia persists, temporary and then permanent pacing
should be instituted.

Sinus arrhythmia is a rhythm in which each cardiac impulse arises normally
from the sinoatrial node but in which the rhythmicity of the beats varies, so
that the P-P interval varies by more than 0.16 seconds. Most commonly, this
change in sinus rate is related to respiration: the heart rate increases gradually
during inspiration and decreases with expiration. These fluctuations in vagal
tone are caused by reflex changes in the pulmonary and systemic vascular sys-
tems. Sinus arrhythmia is mest common in patients with a resting bradycar-
dia, presumably because baseline vagal influences are prominent. In these pa-
tients, the rhythm usually becomes regular when the rate is increased with
exercise or atropine.

Sinus arrhythmia occurs most often in children and in the elderly. It may be
seen following digitalis administration, during convalescence from various in-
fectious diseases, and as a cardiovascular sign of increased intracranial pres-
sure. It is common after an acute inferior myocardial infarction. In almost all
patients with sinus arrhythmia, no symptoms can be attributed to the rhythm.
At times, sinus arrhythmia can be difficult to distinguish from sinoatrial block
or an ectopic atrial rhythm.

Since sinus arrhythmia is usually of no chmcal importance, it requires no
treatment. However, if severe bradycardia is also present, dizziness or syncope
can occur, and intravenous atropine is the appropriate therapeutic agent, with
transvenous temporary pacing held in reserve.

SInus Tachycardia
1. Gifford RW Jr, Kvale WF, Maher FT, Roth GM, Priestley JT. Clinical features, diag-
nosis, and treatment of pheochromocytoma: a review of 76 cases. Mayo Clin Proc
1964; 39:281-302.
Of these 76 patients with pheochromocytoma, 47 (62%) complained of palpitations.

2. DeSanctis RW, Block P, Hutter AM Jr. Tachyarrhythmias in myocardial infarc-
tion. Circulation 1972; 45:681-702.

About one-third of patients with infarction demonstrate sinus tachycardia; most com-
mon causes are pump failure, fever, anxiety, pericarditis, and cardioaccelerator drugs.

3. Lown B, Klein MD, Hershberg PI. Coronary and precoronary care. Am J Med
1969; 46:705-24.

In the setting of myocardtal infarction, sinus tachycardia is often associated with
pump failure; as a result, it carries a substantial mortality (34% in this study).

4. Julian DG, Valentine PA, Miller GG. Disturbances of rate, rhythm, and conduction
in acute myocardial infarction. Am J Med 1964; 37:915-27.

Of 100 consecutive patients with acute mfarctwn 43 had sinus tachycardta. Except
for ventricular premature beats, this was the most frequent arrhythmia.

5. Redwood DR, Smith ER, Epstein SE. Coronary artery occlusion in the conscious dog:
effects of alterations in heart rate and arterial pressure on the degree of myocardial
ischemia. Circulation 1972; 46:323-32.

In the dog with coronary artery occlusion, tachycardia worsens the severity of myo-
cardial ischemic injury.
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Sinus Bradycardia
6. Rotman M, Wagner GS, Wallace AG. Bradyarrhythmias in acute myocardial infarc-
tion. Circulation 1972; 45:703-22.
The incidence of sinus bradycardia in monitored patients with acute myocardial in-
farction ranges from 10% to 30%, with an average incidence of about 15%.
7. Haden RF, Langsjoen PH, Rapoport MI, McNerney JJ. The signiﬁcance of sinus
bradycardia in acute myocardial infarction. Dis Chest 1963; 44:168-73.
In this study, sinus bradycardia appeared to be a prelude to cardiac standstill or ven-
tricular fibrillation.
8. Agruss NS, Rosin EY, Adolph RJ, Fowler NO. Significance of chronic sinus brady-
cardia in elderly people. Circulation 1972; 46:924-30. ’
A heart rate below 50 beats/minute in elderly people (ages 67-79) does not indicate
depressed cardiac performance.
9. Hiss RG, Lamb LE, Allen MF. Electrocardiographic findings in 67,375 asymptomatic
subjects. X. Normal values. Am J Cardiol 1960; 6:200-31.
In patients less than 25 years of age, 25-30% had a resting heart rate less than 60
beats/minute.
10. Hiss RG, Lamb LE. Electrocardiographic findings in 122,043 individuals. Ch'cula
tion 1962; 25:947-61.
Sinus tachycardza sinus bradycardia, and sinus arrhythmia all occur most'com
monly in young (less than 25 years old) individuals.
11. Eraut D, Shaw DB. Sinus bradycardia. Br Heart J 1971; 33:742-9.
In this group of 46 patients with persistent sinus bmdycardza, sick sinus syndryﬂw
was eventually diagnosed in almost all.
12. Jose AD, Collison D. The normal range and determinants of the intrinsic hearﬁ rate
in man. Cardiovasc Res 1970; 4:160-7.
Normal standards are provided for resting heart rate from among 432 healthy
ages 16 to 70. AT
13. Dighton DH. Sinus bra~ cardia: Autonomic mﬂuences and clinical assessment Br
Heart J 1974; 36:791-7.
Some patients with sinus bradycardia have poor autonomic responses, whereas moﬂl
ers the bradycardia is simply a marked physiologic phenomenon.

q L4

PREMATUHE BEATS

Premature beats, or extrasystoles, are cardiac contractions of ectopic or@"
that occur earlier than expected in the usual rhythm. They, are the most cem-
mon of the cardiac arrhythmias. The activating impulse may be located in tbe
atria, AV junction, or ventricles.

Atrial premature beats (APBs) are extremely common, even in mdhlitnls
without organic heart disease. They oceur with even greater frequency in per-
sons who abuse alcohol or cigarettes, in persons with excessive fatigue'or anxj-
ety, and in persons with a variety of infectious diseases. Finally, their imcidence
is increased in patients with atrial disease or atrial enlargement of any lnnd,
including mitral valve disease and cor pulmonale. Their occurrence is not in-
creased in individuals with coronary artery disease. Although the patient may -
note “skipped beats” or “fluttering” of the heart, he is usually asymptomatic.
On physical examination, palpation of the peripheral pulse neveds an ocea-.
sional early beat.

Since the premature impulse originates from an ectopic focus mtbe atria, the -
normal sequence of atrial activation is eltered, so that the P wave not only ap-
pears early but is also abnormal in conﬁguratlon It may or may hot be con-
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6 Rhythm and Conduction Disturbances

ducted to the ventricles, depending on the degree of prematurity. The P-R in-
terval of the premature beat may remain unchanged, become shorter, or
lengthen. The QRS complex following an APB is usually morphologically nor-
mal, since the course of the impulse through the ventricular conduction system
is normal. However, if the APB occurs at a time when the ventricular conduc-
tion system is partially refractory, the QRS complex may demonstrate various
degrees of aberration; in fact, it may be so altered as to resemble a ventricular
prerhature beat. The degree of aberration of ventricular activation is related to
the degree of prematurity of the APB: an extremely early APB is usually con-
ducted with a great deal of aberration, whereas a later APB is likely to be con-,
ducted normally. As the ectopic atrial impulse propagates and depolarizes the
sinoatrial node, it resets the sinus cycle; as a result, the cycle length after the
APB is similar to the basic cycle length. In contrast to ventricular premature
beats, therefore, the pause following an APB is usually not fully compensatory.

Atrial premature beats usually require no therapy. If suppression is desired,
quinidine or propranolol is usually efficacious.

Like APBs, AV nodal or junctional premature beats usually cause no symp-
toms. Since the premature beat originates in the AV node and follows the nor-
mal pathway of ventricular activation, the QRS complex usually is morpholog-
ically normal. The P wave may appear abnormal in position and configuratior,
representing either retrograde activation of the atria by the nodal impulse or
normal sinus activation of the atria in close temporal proximity to the activa-
tion of the ventricles by the junctional depolarization. In the former circum-

. stance, the P wave is morphologically abnormal and may appear before, simul-
taneously with, or after the QRS complex; in the iatter instance, the P wave is
normal in appearance and is positioned before, within, or immediately after the
QRS complex.

In most instances, AV junctional premature beats function as an “escape”
rhythm in patients with sinus arrhythmia, sinus bradycardia, sinus arrest, or
high-degree AV block. Occasionally, they may occur following the pause after
cessation of a supraventricular tachyarrhythmia or an atrial or ventricular
premature beat. Thus, AV junctional escape beats are usually a secondary phe-
nomenon, and they carry the same clinical implications as those of the under-
lying primary rhythm disturbance. For example, drugs, such as digitalis or pro-
pranolol, that suppress the sinoatrial node or impair AV conduction may be
accompanied by AV junctional escape beats.

Ventricular premature beats (VPBs) arise from an ectopic ventricular focus
and occur earlier than the prevailing sinus beat. Infrequent VPBs occur even
in young and apparently healthy persons, in which case they are often the re-
sult of fatigue, anxiety, or overindulgence in tobacco, coffee, tea, or alcohol. In
these healthy individuals, the frequency of VPBs may increase or decrease in
response to exercise. More frequently, the appearance of VPBs is associated
with several disease entities. Various electrolyte disturbances, such as hypo-
kalemia or hypercalcemia, are associated with VPBs. Digitalis intoxication
commonly is heralded by their appearance. They occur frequently in patients
who have received sympathomimetic agents, such as dextroamphetamine or
isoproterenol. They can appear in patients with many kinds of organic heart
disease, including valvular and primary myecardial dysfunction. Finally, they
are especially common and worrisome in those with ischemic heart disease.

The patient with an occasional VPB may complain of palpitations, and rarely

.the patient may actually note chest discomfort induced by a VPB. On physical
examination, the VPB occurs earlier than the expected sinus beat and is usu-
ally followed by a long pause, the so-called compensatory pause. On the ECG,
the VPB has a wide, bizarre QRS morphology that differs strikingly from nor-
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mal, since the ectopic impulse takes an abnormal and longer course through
the ventricles. The QRS complex is usually of high voltage, is somewhat
slurred, and is widened to at least 0.13 second. The T wave is oriented in a
direction opposite to its QRS complex. Those VPBs that arise from the same
focus have a constant coupling interval; that is, the interval between the VPB
and the precedlng beat of the basic rhythm is reproducible. In most instances,
the VPB is followed by the abnormally long compensatory pause. The P wave
and QRS complex of the beat following a VPB are morphologically normal, but
the T wave of that beat may be abnormal.

The prognostic significance of VPBs depends mainly on the patient popula-
tion in which they occur. In those without demonstrable underlying heart dis-
ease, VPBs do not adversely-influence mortality. In contrast, VPBs are associ-
ated with an increased risk of sudden death in individuals with any kind of
organic heart disease, especially those ischemic in origin. Both in the setting of
acute myocardial infarction and in the postinfarction period, frequent or com-
plex VPBs are accompanied by a greatly enhanced likelihood of ventricular
tachycardia and fibrillation. In these patients, therefore, antiarrhythmic med-
ications should be administered in an attempt to suppress ventricular ectopic
activity. Those VPBs that are especially ominous include (1) those that occur
frequently (more than 5-10/min), (2) those that occur close to the T wave of the
preceding sinus beat, (3) those that occur in pairs, and (4) those that originate
from more than one focus within the ventricles.

Those VPBs that fulfill any of these criteria should be treated aggressively.
Disturbances in serum electrolytes and acid-base balance should be corrected.
Acutely, intravenous lidocaine is usually effective in abolishing VPBs: a bolus
of 50 to 100 mg is followed by a continuous infusion of 1 to 4 mg per minute. If
lidocaine is unsuccessful, intravenous procainamide or bretylium can be used
in an attempt to suppress them. Chronically, VPB suppression can be accom-
plished with oral quinidine, procainamide, propranolol, or any of several new
antiarrhythmics, including tocainide, amiodarone, and disopyramide.

It is often advantageous to differentiate VPBs from ventricular parasystole,
since they differ substantially both in pathophysiology and prognosis. Al-
though VPBs are often a manifestation of digitalis intoxication, parasystole
does not occur in this setting. VPBs should be treated aggressively in the set-
ting of myocardial ischemia or infarction, since they are often the precursor of
ventricular tachycardia or fibrillation. In contrast, ventricular parasystole is a
more benign rhythm, even in the settmg of ischemic injury.

In ventricular parasystole, there is an ectopic ventricular pacemaker that
activates the ventricles independentiy of the basic rhythm. As a result, the cou-
pling intervals vary, and the longer interectopic intervals are whole-number
multiples of the shortest one. Finally, since a parasystolic focus is independent
of the basic cardiac rhythm, it can discharge its impulse at approximately the
same time that the basic rhythm impulse arrives at the ventricles. Therefore,
the ventricles are depolarized by two activation fronts, resulting in a fusion
beat. Although such fusion beats are not unique to ventricular parasystole,
they are most commonly seen in association with it.

Ventricular parasystole is relatively uncommon. It can occur in patlents with
or without underlying organic heart disease. Since it does not portend the same
ominous prognosis as VPBs, it does not require as aggressive a therapeutic ap-
proach.

Atrial Premature Beats
1. Hinkle LE, Carver ST, Stevens M. The frequency of asymptomatic disturbances of
cardiac rhythm and conduction in middle-aged men. Am J Cardiol 1969; 24:629-50.
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Of 301 adult men (mean age, 55 years old), APBs occurred in 229 (76%), VPBs in 187
(62%).

Ventricular Premature Beats

2

10.

11,

12.

13.

Chiang BN, Perlman LV, Ostrander LD, Epstein FH. Relationship of premature sys-
toles to coronary heart disease and sudden death in the Tecumseh epidemiologic
study. Ann Intern Med 1969; 70:1159-66.

In patients with coronary artery disease, the presence of VPBs increases the risk of
sudden death.

. Jelinek MV, Lown B. Exercise stress testing for exposure of cardiac ~rrhythmias.

Prog Cardiovasc Dis 1974; 16:497-522.
Exercise testing constitutes a safe and effective method for exposing arrhythmias that
are infrequently seen at rest.

. McHenry PL, Morris SN, Kavalier M, Jordan JW. Comparative study of exercise-

induced ventricular arrhythmias in normal subjects and patients with documented
coronary artery disease. Am J Cardiol 1976; 37:609-16.

During moderate exercise, fewer than 10% of individuals without heart disease de-
velop VPBs, whereas 27% of those with documented coronary artery disease develop
ventricular ectopy.

. Romhilt DW, Bloomfield SS, Chou T, Fowler NO. Unreliability of conventional elec-

trocardiographic monitoring for arrhythmia detection in coronary care units. Am J
Cardiol 1973; 31:457-61.

In the setting of acute myocardial infarction, virtually all patients demonstrate ven-
tricular ectopy.

. Bigger JT, Dresdale RJ, Heissenbuttel RH, Weld FM, Wit AL. Ventricular arrhyth-

mias in ischemic heart disease: mechanism, prevalence, significance, and manage-
ment. Prog Cardiovasc Dis 1977; 19:255-300.

A complete and very thorough review of ischemia and infarction-related ventricular
ectopic activity.

. Ambos HD, Roberts R, Oliver GC, Cox JR Jr, Sobel BE. Infarct size: a determinant

of persistence of severe ventricular dysrhythmia. Am J Cardiol 1976; 37:116.
In patients with acute myocardial infarction, the complexity of ventricular ectopy is
closely linked to the quantity of damaged myocardium.

. Devereux RB, Perloff JK, Reichek N, Josephson ME. Mitral valve prolapse. Circu-

lation 1976; 54:3-14.
About one-third of patients with prolapse have VPBs on routine ECGs. A much larger
fraction has VPBs during ambulatory electrocardiographic monitoring.

. Winkle RA, Lopes MG, Fitzgerald JW, Goodman DdJ, Schroeder JS, Harrison DC.

Arrhythmias in patients with mitral valve prolapse. Circulation 1975; 52:73-81.

Of 24 unselected patients with mitral valve prolapse, 12 (50%) had frequeni VPBs,
and ancther 6 (25%) had .infrequent VPBs. Five of the 24 had runs of ventricular
tachycardia.

Engel TR, Meister SG, Frankl WS. The “R on T” phenomenon: an update and critical
review, Ann Intern Med 1978; 88:221-5.

Although early observations suggested that R-on-T was likely to initiate sustained
ventricular tachyarrh ythmias, more recent evidence suggests that R-on-T is not a crit-
ical determinant of primary ventricular fibrillation and sudden death.

Kennedy HL, Underhill SJ. Frequent or complex ventricular ectopy in apparently
healthy subjects. Am J Cardiol 1976; 38:141-8.

Exercise caused ventricular ectopy to disappear in almost all of 25 apparently healthy
subjects with ventricular ectopy.

Lown B, Calvert AF, Armington R, Ryan M. Menitcring for serious arrhythmias and
high nsk of sudden death. Clrculatxon 1975; 51, 52 (Suppl 3):189--198.
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PAROXYSMAL SUPRAVENTRICULAR TACHYCARDIA

Paroxysmal supraventricular tachycardia (PSVT) occurs in persons of all ages,
including infants, children, and adults. It is often seen in otherwise healthy
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young adults, but it also occurs in patients with rheumatic, atherosclerotic, hy-
pertensive, or thyrotoxic heart disease. It has been described in 2 to 8 percent
of patients with acute myocardial infarction. It is the most common tachy-
arrhythmia in individuals with the Wolff-Parkinson-White syndrome. In some
patients, PSVT appears in relation to emotional stress, mental or physical fa-
tigue, or excessive use of tobacco, coffee, or alcoholic beverages. Other precipi-
tating factors include deep inspiration, hyperventilation, physical exertion,
changes in position, and swallowing.

Episodes of PSVT usually have a sudden onset and termination. In persons
with otherwise normal hearts, symptoms are usually mild and include palpi-
tations or an uneasy feeling in the chest. Some patients describe precordial
pain, weakness, dizziness, nausea, vomiting, and even syncope. In patients
with atherosclerotic heart disease, episodes of PSVT may be accompanied by
angina or even myocardial infarction. In those with rheumatic or hypertensive
heart disease, symptoms of pulmonary and peripheral venous congestion may
arise, and an occasional patient may develop evidence of vascular collapse dur-
ing a sustained episode. Such collapse is especially likely to occur when the
heart rate exceeds 200 beats per minute.

Electrocardiographically, PSVT has the following characteristics. First, the
P waves are morphologically different from the sinus P waves. In most in-
stances, they are small and difficult to identify, since they are often superim-
posed on the preceding T waves. Second, the atrial rate is between 150 and 250
per minute, with an average of 180 to 200 per minute. Third, a QRS complex
follows each P wave; although it usually resembles that of the sinus beats, it
may appear different because of aberrant ventricular conduction. Fourth,
PSVT is a regular rhythm, although one sometimes observes a gradual in-
crease in rate at the beginning of an episode (the so-called warm-up period).
Finally, as with sinus tachycardia, S-T segment depression and T wave altera-
tions may occur during episodes of PSVT, and they may persist for hours or
even days after its conversion to sinus rhythm.

Paroxysmal supraventricular tachycardia can have one of four electrophys-
iologic mechanisms. Most commonly, it is due to a reentry circuit within the AV
node utilizing dual AV nodal pathways. Such AV nodal reentry accounts for 60
percent of cases of PSVT. Second, PSVT can occur by a reentry mechanism in
which the normal AV pathway is used for antegrade conduction and an AV by-
pass tract is employed for retrograde conduction. This electrophysiologic mech-
anism is responsible for about 30 percent of cases of PSVT. Lastly, PSVT can be
produced by reentry within (1) the sinoatrial node or (2) intra-atrial tissues,
together accounting for less than 10 percent of cases.

The conversion of PSVT to sinus rhythm can be accomplished in several
ways. A number of so-called vagal maneuvers are designed to stimulate the
vagus nerve, thereby inducing a reversion to sinus rhythm, including carotid
sinus massage, the Valsalva maneuver, direct pressure on the eyeballs, and the
so-called diving reflex (facial immersion in cold water for 5-10 sec). If these
maneuvers are unsuccessful in causing a reversion, pharmacologic conversion
is usually accomplished with intravenous verapamil, 5 to 10 mg by bolus injec-
tion, which is successful in converting approximately 90 percent of PSVTs to
sinus rhythm. If intravenous verapamil is not available, one of the following
pharmacologic agents can be administered: propranolol (1 mg intravenously
every 3-5 min to a total dose of 0.1 mg/kg of body weight), digoxin (0.5-1.0 mg
by bolus injection), edrophonium (10 mg by bolus injection),.or lidocaine (50—
100 mg by bolus injection).

If pharmacologic conversion is unsuccessful, electrical means can be em-
ployed. Rapid atrial pacing is used in a manner similar to that described under



