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Surgery in Wolff-Parkinson-White Syndrome
The Wolff-Parkinson-White (W-P-W) syndrome, first
described in 1930,1 consists of a characteristic electrocardio-
graphic abnormality in people who are prone to paroxysmal
tachycardia. The electrocardiogram shows a short PR interval
with a widened QRS complex, the first part of which is
characteristically slurred. Though initially thought to represent
functional and reversible bundle branch block, the pattern is
now known to be produced by one or more muscular bridges
between an atrium and a ventricle which permit the wave of
depolarization to bypass the atrioventricular node.23 In normal
hearts the A-V node functions as a delay circuit which regulates
the relationship of atrial to ventricular contraction. In the
W-P-W syndrome a ventricle may be activated prematurely
via a muscular bridge (causing the shortened PR interval); the
depolarization wave which enters the ventricular myocardium
remote from the specialized conducting tissue is then propagated
relatively slowly (resulting in the slurred initial portion of the
widened QRS complex). Usually the normal impulse also
passes through the A-V node in time to activate some of the
ventricular mass. The QRS complex therefore represents the
coalescence or fusion of two electrical wavefronts. Its shape
depends upon the site of the abnormal connexion. The surface
electrocardiogram is not a completely reliable guide,4 but an
accessory pathway lying posteriorly within or to the right or
left of the interventricular septum characteristically5-7 causes
a dominant R wave in VI (type A) while a bridge between the
right atrium and the lateral aspect of the right ventricle gives
a dominantly negative QRS in the right precordial leads
(type B). The slurred portion of the complex is called a delta
wave, but the whole of the QRS and the T wave may be so
distorted that other electrocardiographic abnormalities, such
as those resulting from infarction, are masked.8

In some patients the abnormal muscular connexions conduct
only intermittently. Changes between normal and abnormal
depolarization occur spontaneously, but premature ventricular
activation may be induced by vagal tone or digitalis, while
normal activation may return during exercise or as a result of
treatment with quinidine-like drugs.8 Thus a normal electro-
cardiogram does not exclude the syndrome and its true
incidence in the population is unknown. The abnormality is
found once or twice in every thousand tracings taken from
apparently healthy young adults, but only a minority have
paroxysmal tachycardia. 9 Sometimes a bypass tract enters the
lower portion of the A-V node or the bundle ofHis rather than
ventricular myocardium. This causes a shortened PR interval
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but a normal QRS complex. Intermediate forms also occur.
The various abnormalities may be grouped under the term
pre-excitation syndromes, and all predispose to paroxysmal
tachycardias.'0 11
The tendency to paroxysmal tachycardia results directly

from the dual (or multiple) pathways between atrial and
ventricular myocardium. A premature beat may set up a
circus movement of electrical depolarization, which usually
travels from atrium to ventricle through the A-V node and by
retrograde spread back to the atrium via a bypass pathway to
start the sequence again. The major and minor chambers are
therefore activated independently of the sinus mechanism, and
at a rapid rate. The usual direction of the circus, downwards
through the normal conducting pathways, determines that the
electrocardiogram inW-P-W syndrome is likely to show normal
QRS complexes during tachycardia unless the rate is fast
enough to cause aberration within the bundle branch system.

Paroxysmal tachycardia resulting from the W-P-W syndrome
may occur first during childhood or during adult life. Often
the rate is fast enough to cause disabling symptoms from the
resulting low cardiac output or relative coronary insufficiency,
especially in later years when myocardial function and the
coronary circulation have become impaired by concomitant
disease. Diagnosis may be delayed if tracings show normal
conduction both during sinus rhythm and during tachycardia,
but a life-long history of frequent severe palpitation should
arouse suspicion. The attacks may be prevented by anti-
arrhythmic agents used singly or in combination. Beta-blocking
drugs in adequate doses probably provide the first-line
treatment for prophylaxis because of their relative safety.
Digitalis is also of prophylactic value for circus movement
tachycardias by its action on the A-V nodal pathways, despite
the coincidental shortening of the refractory period of the
anomalous bundle; but its use should be restricted to patients
in whom the type of arrhythmia has been documented.'2
Established tachycardia may be treated by drugs, includng
verapamil, which has an important action on the A-V node,'3
or by D.C. shock in urgent situations.
A second and more hazardous rhythm disturbance which

presents problems inW-P-Wsyndrome is atrial fibrillation. The
A-V node functions not only as a delay circuit but also as a
filter which can limit the frequency of electrical impulses
passing from atrium to ventricle. An abnormal bypass may
conduct at a faster rate than can readily be sustained by the
ventricular pump, and heart rates of 350 to 400 per minute
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may occur and may prove fatal. Moreover at these fast rates
an impulse may enter the ventricle during the vulnerable
phase of the previous repolarization (the apex or nadir of the
T wave) and in some circumstances trigger ventricular
fibrillation.'4 The occurrence of atrial fibrillation may be
prevented by beta-blocking drugs and quinidine or by
procainamide, but this last drug has a high incidence of toxic
side effects with long-term use.15'Amiodarone (not yet available
in Britain) has also proved particularly useful but it carries a risk
of corneal damage. Digitalis is contraindicated in susceptible
patients because of its effect on the refractory period of the
bypass.12
Drug therapy does not provide adequate relief for a small

minority of patients in whom disabling or life-threatening
tachycardias may continue despite the best efforts of physician
or cardiologist. Surgical treatment may now be considered in
these circumstances. Circus movements may be prevented by
the division either ofthe normal conducting pathways or ofthe
accessory bridge. The former is technically less difficult,
partly because the surgeon is dealing with an accessible
structure the anatomy of which is well understood, but the
two approaches were described almost simultaneously.

Dreifus et al.'6 reported the successful abolition ofrefractory
paroxysmal tachycardia by the division of the bundle of His; a
permanent pacemaker was required because the alternative
accessory pathway linking the atrium and the ventricle
conducted only intermittently. This procedure may fail to
protect patients against the very rapid ventricular response to
atrial fibrillation if impulses are transmitted over a bypass
tract, but when stimulation studies show that the refractory
period of the bypass is not unduly short (and a very rapid
ventricular response to atrial fibrillation or flutter therefore
impossible) satisfactory results can be achieved.
The accessory bridge cannot be defined by simple inspection

of the heart, but in some cases its site can be inferred by
accurately timing the onset of activation on the exposed
epicardial surface. Epicardial mapping was shown to be
feasible in 1967 by groups in Holland6 and in America"7 for
patients with the type B abnormaltiy, but the technique
requires considerable expertise. This major advance in the
electrophysiology of the heart enabled Cobb and others'8 to
divide the atrioventricular ring at the area of anomalous
excitation in a patient with W-P-W syndrome (type B) and so
to achieve the first surgical cure: both the abnormal QRS
complexes and the episodes of tachycardia were abolished.
The successful operative treatment of patients with left
ventricular pre-excitation, manifested by Type A W-P-W
syndrome has recently been reported,4 "9 thus widening the
possible indications for surgery in pre-excitation.

Surgical treatment of W-P-W syndrome is still in an early
experimental phase and is restricted to a few centres specializing
in advanced electrophysiological techniques. Formidable
problems remain. Some patients have more than one accessory
pathway,7 or a single pathway may be inaccessible to the
surgeon. The delineation of the bypass may be impossible,
even with a combination of intracardiac recordings and
epicardial mapping, because of its site or because the conditions
of surgery may diminish the reliability of the techniques
which are used. Some attempts at mapping have been frus-
trated by return to normal conduction under anaesthesia.4
Re-entry may occur within the A-V node itself, independently
of the bypass, section of which would then be unhelpful.20
Future developments will be awaited with interest, but even
now at least some patients who are incapacitated by tachy-
arrhythmias can be restored by surgery to a full and healthy
life.
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Medical Nemesis
Nowadays management consultants encourage their clients to
solve their problems by "wild thinking"-examining remote
and even apparently ludicrous alternatives. From his writings,
some people might conclude that the contemporary philoso-
pher Ivan Illich has rejected the traditional Aristotelian
method in place of this new technique for arriving at the truth.
Present-day society, Illich believes, is sick, largely owing to
its waste of resources and the "institutionalization" of many
important human activities. Transport based on anything
more advanced than a bicycle is bound to exploit other
people, in proportion to the vehicle's complexity. Education is
maintained largely for the self-interest of the educators: most
things useful in adult life are learned outside school, which
should be abolished in favour of learning from family, friends,
and skilled laymen and later on at work.

Illich has now turned his attention to medicine, and his
book Medical Nemesis, publishednextweek,' will disappointfew
who had lookedforwardtotheauthor's rigorous approach being
applied to medicine. The medical establishment, Illich believes,
has now become a major threat to health. The clinical damage
it causes outweighs any potential benefits; medical practice
sponsors sickness by reinforcing a morbid society; and the
medical profession tends to expropriate the power of the
individual to heal himself, removing the "integral experience
of pain, sickness, and death."

It might seem easy to dismiss Illich's new onslaught as yet
another ignorant tilt at the medical windmills, much like
Shaw's Doctor's Dilemma-though, alas, Illich's English style
lacks G.B.S.'s sparkle. As our three invited reviewers (p. 573)
point out, much of his thesis is based largely on practice in
wealthy. North America, and ignores the European tradition,
which is often still community-centred and based on self-
treatment rather than professional care. Few will recognize
medicine as the unmoving monolithic structure he depicts:
doctors must be one of the most self-critical professions, con-
stantly examining and challenging traditional beliefs. Recent
changes arising from the discussions on medical ethics and
audit, paramedical workers, and care for the dying are just
four examples of how quickly the profession does adopt new
attitudes. And few, having read of the horrors of death-
bed scenes in nineteenth century letters and fiction (including
Tolstoy's own Ivan Ilyitch2), could agree that death then was
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