
PROCEEDINGS OF THE BRITISH CARDIAC SOCIETY

The THIRTY-SEVENTH ANNUAL GENERAL MEETING of the British Cardiac Society was held at the Riley
Smith Hall, Leeds University, on Thursday and Friday, April 17 and 18, 1958. The President, MAURICE
CAMPBELL, took the Chair at 9.0 a.m. during Private Business, before handing over to the Chairman, JOHN
TowERs. 142 members and 16 visitors were present.

PRIVATE BUSINESS
1. The Minutes of the last Autumn Meeting, having been published in the Journal (20, 290, 1958) were

taken as read and confirmed.
2. The Balance Sheet for 1957-58 was presented, having been audited and found correct by Bain and Oram.

The credit balance on March 31, 1958, was £633 2s. In addition the Society held £800 21 per cent
Savings Bonds 1964/67.

3. Sir Henry Dale, O.M., was elected and acclaimed an Honorary Member of the Society.
4. Langley, McDowall, Morgan, Rennie, and Price Thomas were elected Extra-Ordinary Members of the

Society.
5. Brenner and Holmes Sellors were elected Members of the Council in place of Brock and Morgan Jones

(term of office expired).
6. The following Associate Members were elected as Ordinary Members:

J. M. Bishop K. G. Lowe
J. A. Cosh I. K. R. McMillan
T. D. V. Lawrie R. E. Steiner
W. Lister 0. L. Wade

A. G. W. Whitfield
7. The following Associate Members were re-elected for a further period of three years (Rule 11):

D. W. Barritt A. C. MacDonald
R. S. Duff H. J. S. Matthew
R. W. Emanuel M. B. Matthews
P. M. McAllen T. Semple

R. S. Stevens
8. The following new Associate Members were elected and introduced to the President and Chairman:

E. F. Chin (Southampton)* T. Hanley (Epsom)
T. B. Counihan (Dublin) H. R. S. Harley (Cardiff)*
L. G. Davies (London) P. Harris (Birmingham)
D. Emslie-Smith (Dundee) P. J. D. Snow (Manchester)
P. R. Fleming (London) C. Symons (London)
E. Fletcher (Belfast) P. Szekely (Newcastle-upon-Tyne)
K. Fraser (Glasgow)*

* Surgical members
9. It was agreed that the following Rules should be altered to read:

Rule 7
.... This includes up to 30 Ordinary Members or Associate Members who may be elected for
their interest in cardiovascular surgery.

Rule 12
This rule is deleted: see Rule 23

Rule 22 (renumbered 21)
... or one of the Editors delegated by him to act as his deputy, the Secretary, and the Treasurer.
Two of ...
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PROCEEDINGS OF THE BRITISH CARDIAC SOCIETY

Rule 23 (renumbered 22)
.... For Ordinary Members it is five pounds and for Associate Members four pounds. This
includes the subscription to the British Heart Journal, which is compulsory. Failure to pay ...

Rule 25 (renumbered 24)
The Council shall nominate two Ordinary Members for election as Secretary and Treasurer; they
shall hold office for not more than five years and shall ex officio be members of the Council.

Rule 26 (renumbered 25)
The Secretary shall summon all meetings, circulate the programme to members at least one month
before the meeting, and be responsible in co-operation with the Chairman Elect for arranging the
Annual General Meeting on behalf of the Council. The Secretary shall keep brief minutes of
the proceedings of the Society.

Rule 26 (new rule)
The Treasurer shall keep the accounts, collect subscriptions, and be responsible for the expenditure
of the Society.

10. John Goodwin was elected Honorary Treasurer of the Society.
1 1. The plans of the National Association for the Prevention of Tuberculosis to change its name to the

National Chest and Heart Association and to widen its work to include heart disease were reported.
The Association had asked the British Cardiac Society to appoint three representatives to meet them
to discuss these future plans, and the Council had appointed the President, Morgan Jones, and
Paul Wood to meet them and report back to the Council.

12. The Annual General Meeting to be held at Cardiff on Thursday, April 9, 1959, the day before the Meeting
of the Association of Physicians.

DEMONSTRATIONS were held in Littlewood Hall, at the Leeds General Infirmary, during both days.
On the first day lunch was served in the Nurses Recreation Room of the Leeds General Infirmary by

invitation of the Board of Governors.
After a sherry party in the Parkinson Building given by the local members, the Society dined together in

the University Refectory with John Towers in the Chair. After dinner J. K. Rennie proposed the health of
the Chairman and the Chairman replied.

SCIENTIFIC COMMUNICATIONS
THE MECHANISM OF ACUTE HYPOTENSION FROM EMOTION

By E. P. Sharpey-Schafer and C. J. Hayter (introduced)
Continuous records of arterial pressure, arterial oxygen saturation, and the resistance of forearm vessels

were obtained before and during nitrous oxide anesthesia for extraction of teeth. Five of twenty-five sub-
jects developed arterial hypotension and vasodilatation in the forearm, showing that the final mechanism
was the vaso-vagal fainting reflex. The time of onset of hypotension and the heart rate and pulse pressure
of those subjects who did not faint indicated that fear of the dental chair was a major precipitating factor.
Since cases of heart failure never show emotional fainting, emptying of the normal heart during systole seems
to be the mechanism that fires the afferent part of this reflex.

FACTORS THAT PRECIPITATE MYOCARDIAL INFARCTION

By L. G. Davies and J. D. Hunter (introduced)
Myocardial infarction may be precipitated by a variety of conditions, for example unaccustomed exertion,

large meals, and alcoholic excess; but in the ordinary run of cases these factors are seldom noted. Eighty
men between the ages of 40 and 69 years were interviewed within six weeks of their infarction, and careful
enquiry made into possible precipitating factors. It was assumed that the onset of pain indicated the onset
of infarction. Three main points emerged.

(1) The onset of infarction was more often within two hours of an ordinary meal than might have been
expected by chance.

(2) In one third of the patients infarction occurred during sleep, but the distribution was uneven, with the
maximum incidence during and around the third hour.

(3) Infarction occurred more frequently when subjects were travelling to work than when they were

travelling home.
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PROCEEDINGS OF THE

These findings recall the behaviour of angina, which is often worse after a meal, is more troublesome in
the morning (first effort angina), and, when it occurs at night, is most common during the first four hours of
sleep.

Factors that aggravate angina often seem, therefore, to precipitate infarction. A study of these factors
might help us to understand why thrombosis occurs in coronary vessels.

MITRAL STENOSIS WITH JET REGURGITATION
By A. A. F. Peel

Mitral regurgitation exists in two forms-free regurgitation in which valve cusps are thickened and dis-
torted but there is no narrowing, and jet regurgitation where there is mitral stenosis, often of extreme degree,
with thickening and rigidity of the edges of the mitral orifice so that opening and closing of the valve are
alike impossible. In some cases of jet regurgitation the signs of stenosis predominate, with a loud systolic
murmur as an additional finding; the problem is not one of diagnosis but of treatment-will a valvotomy
improve or aggravate the patient's disability? Not infrequently, however, the dominant signs are those of
severe regurgitation so that operation is not even contemplated, and the very existence of stenosis may be
overlooked; yet dramatic improvement has followed a free valvotomy in such a case.

Two cases are described in detail, the first verified at autopsy and the second at a repeat valvotomy
which produced a very good result. Brief particulars, with operative findings and results, in a series of
10 additional cases are quoted. The differential diagnosis between "free" and "jet" regurgitation is dis-
cussed, important features being size, degree of filling, and amplitude of pulsation of the left ventricle,
presence or absence of pulmonary hypertension, and nature of "wedged catheter" pressure curve.

VENTILATORY COST FOR EXERCISE BEFORE AND AFTER MITRAL VALVOTOMY
By J. P. P. Stock and M. C. S. Kennedy (introduced)

We have previously reported ventilatory findings in mitral stenosis (Lancet, 1953, 2, 5). We now present
measurements of the ventilatory cost for exercise before and after operation in 85 patients with mitral stenosis
treated surgically and similar data from a further 20 patients whose symptoms did not warrant operation.
In 36 patients, we have serial observations over three or more years after operation. Analysis of the data
before operation confirms our previous finding that increasing disability in mitral stenosis tends to be
associated with an increasing ventilatory cost for exercise. The mean value for the standardized ventilation
at 300 kg/metres per minute for clinical grade I patients was 27 litres/minute (S.D. 4 7); for grade II, 35
(S.D. 8-1); for grade III, 44 (S.D. 9-2); rising to 62 litres/minute (S.D.14) for grade IV patients. There is,
however, a considerable overlap between the grades. Nevertheless, only three of the 85 patients treated
surgically showed a completely normal ventilatory cost for exercise. Ventilatory cost was found to correlate
more closely with the pulmonary vascular resistance (R = 0-61) than with the left atrial pressure or Wood's
mitral index.

Following surgery, ventilatory cost fell to normal or near normal levels in 28 of 30 cases classed as a
good result clinically. Moreover, the test seemed quickly to reflect re-stenosis, the standardized ventilation
often beginning to rise before the reappearance of symptoms.

THE DIVERSE EFFECTS OF GANGLION BLOCKING AGENTS IN MITRAL VALVE DISEASE
By J. F. Goodwin, A. Hollman, and T. V. O'Donnell (introduced)

The acute effects of hexamethonium upon the circulation have been studied in 32 cases. Pulmonary
artery pressure, cardiac output, and (in 14 cases) pulmonary capillary venous pressure have been measured be-
fore and after intravenous administration of the drug, and the results have been analysed together with those
in 43 cases published by other workers.

The results are presented according to the effect on cardiac output, which fell in one third, rose in one
third, and remained unchanged in one third, of the cases in our own series. When the cardiac output fell,
the pulmonary arterial pressures fell also. But in about half the total of 75 cases the cardiac output rose or
remained unchanged, while the pulmonary arterial pressure fell, suggesting release of pulmonary vasocon-
striction.
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In 32 cases (9 of our own and 23 reported by others), pulmonary venous pressures were also measured.
When the output was unchanged, the pulmonary capillary venous pressure fell in all but one. When the car-
diac output rose, the pulmonary capillary venous pressure fell in all but two, and was accompanied by a fall
in pulmonary arterial pressure. In three reported cases the pulmonary capillary venous pressure and cardiac
output rose while the pulmonary arterial pressure fell, affording evidence for release of pulmonary
vasoconstriction.

The possible reasons for these variable effects in mitral disease are discussed. In a small number of
cases, the actions of these drugs suggested release of pulmonary vascular tone.

COMBINED RADNER AND BROCK TECHNIQUES FOR RECORDING LEFT HEART PRESSURES

By W. A. Mackey and R. M. Thomson (introduced)
In a small series of cases, puncture of the aorta, main pulmonary artery, or left atrium has been combined

with percutaneous puncture of the left ventricle, using the methods of Radner and of Brock and his asso-
ciates. To measure pressure gradients across the mitral valve, the left atrium was punctured by the supra-
sternal route, and the left ventricle through the apex. In aortic valve disease, pressures in the aorta and left
ventricle were measured simultaneously. Cardiac output was determined by withdrawing blood samples
from the main pulmonary artery and the left ventricle simultaneously. The method has proved relatively
straightforward, and there have been few complications and these only minor ones.

By this means, left heart pressures can be recorded quickly and reliably without the tedious procedures
involved in right or left heart catheterization. The technique is briefly described and its advantages and
disadvantages discussed.

DEMONSTRATIONS
STELLATE GANGLION BLOCK IN ANGINA PECTORIS

By J. J. Ablett and P. G. F. Nixon (introduced by John Towers)

Patients greatly disabled by long-standing and relatively stable angina pectoris have been subjected to
stellate ganglion block. Contrast medium has shown downward spread of local anesthetic to the level of
the fourth and fifth dorsal ganglia. In some patients the manceuvre has abolished pain, and made possible a
greatly increased amount of effort before the onset of anginal pain and the appearance of ischaemic S-T
depression. The increased exertion, often strenuous, has not caused apparent harm. Surgical sympathec-
tomy has benefited these patients. It has not been offered to patients whose symptoms were unrelieved by
stellate ganglion block.

The fact that stellate ganglion block may greatly increase the amount of effort required to produce
ischmmic S-T depression suggests that in some subjects it acts by increasing myocardial blood supply as
well as by blocking pain pathways.

TOTAL RIGHT PULMONARY VENOUS DRAINAGE INTO THE I.V.C., WITH INTACT ATRiAL SEPTUM:
SURGICAL CORRECTION BY TRANSFER TO LEFT ATRIUM

By J. A. Aylwin and P. G. F. Nixon (introduced)

A left-to-right shunt similar in many respects to that of atrial septal defect occurs when an anomalous
vein directs the entire pulmonary flow from one lung into the inferior vena cava above the diaphragm. The
defect occurs so rarely as an isolated abnormality that the important clinical features, found before surgical
correction in a woman aged 47 years, are recorded.
A parasternal heave of right ventricular over-activity, and a pulmonary systolic ejection murmur were

present, as in atrial septal defect. There were, however, three points of difference. In expiration aortic and
pulmonary valvular closure occurred simultaneously. During inspiration the pulmonary second sound split
normally. The electrocardiogram showed a dominant R in V3R, but no bundle-branch block pattern.
At cardiac catheterization pulmonary arterial systolic pressure was 30 mm. Hg.
2R
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VARIATIONS IN THE ATRIAL SOUND

By John Barlow and Priscilla Kincaid-Smith (introduced by J. P. Shillingford)
Clinical and phonocardiographic observations on the atrial sound in hypertension, ischxmic heart

disease, cor pulmonale, and other conditions have shown that it is subject to variation in certain circumstances.
With improvement in cardiac status, the atrial sound approaches the first heart sound (Duchosal 1933, 1935).
In some cases it remains as an atrial component of the first heart sound. Certain procedures can alter the
timing of the atrial sound in hypertension. Hypotensive drugs cause the atrial vibration to move towards
the first heart sound and finally to disappear altogether. If postural hypotension is induced in the sitting
position, the sound vibration reappears on lying down as the blood pressure rises. "Venesection" by cuffs
produces a similar but smaller effect. Amyl nitrite inhalation invariably causes a movement of the atrial
sound towards the first sound in hypertension but we have not demonstrated a similar change in ischemic
heart disease, cor pulmonale, or when the atrial sound is due to a prolongation of the P-R interval. In cor
pulmonale the atrial sound moves away from the first sound on inspiration and towards it on expiration;
there may be an accompanying change in amplitude.

Carotid sinus pressure usually produces a diminution in amplitude of the atrial sound and where the
P-R interval is prolonged by this manceuvre the atrial sound moves in the same direction and to the same
extent as the P wave.

TOMOGRAPHY OF CALCIFIED AORTIC AND MITRAL VALVES

By Paget Davies and N. L. Bucky (introduced by S. Oram)
The history and significance of calcified aortic and mitral valves was briefly reviewed. The clinical

features and radiological findings of twenty patients with aortic valve calcification and fifteen with mitral
valve calcification were recorded.

The influence of mitral calcification on the mitral rhythm of Duroziez, incompetence of the valve, and
valvotomy was discussed. The rarity of mitral valve calcification in association with calcific aortic stenosis
was noted: it occurred in only 2 out of a series of 35 patients.

While admitting that fluoroscopy is essential, we think that tomography of the heart valves is of con-
siderable value. Not only does it give a permanent record of valve calcification but it may detect such
calcification when fluoroscopy has failed to do so. Tomography will show which valve is affected from the
form and position of the calcification.

THE VALUE OF SERUM TRANSAMINASE LEVELS IN THE DIAGNOSIS OF MYOCARDIAL INFARCTION
By P. R. Fleming and J. Pryse-Davies (introduced by R. L S. Bayliss)

The serum glutamic-oxalacetic transaminase has been estimated in 50 patients in whom myocardial
infarction was suspected. In confirmation of previous work, it was found that peak values were reached
12-24 hours after infarction, the level falling to normal in 5-7 days.

In all cases in which the diagnosis was confirmed by unequivocal electrocardiographic changes or by
autopsy, diagnostic elevation of the serum transaminase level was found, provided that samples were obtained
sufficiently close to the time of infarction. Serial sampling increased the chances of a positive diagnosis.
In some cases elevation of the transaminase level was the earliest definite evidence of infarction. There
appeared to be some relation between the peak value reached and the prognosis, confirming previous work in
dogs on the relation between the level of serum transaminase and the size of experimental infarcts.

False positive results were seen in two patients with lesions of the liver and pancreas, but not in cases of
severe angina without infarction.

THE SPEED OF PULMONARY BLOOD FLOW IN ATRIAL SEPTAL DEFECT
By L. McDonald, R. Emanuel, and M. Towers (introduced)

The pulmonary blood flow is known to be increased in uncomplicated atrial septal defect, due to the left-
to-right shunt. The increased flow (measured in volume per unit of time, i.e. litres a minute) may reflect
an increase in the circulating pulmonary blood volume or in the speed of flow or in both. In relation to these
problems patients with atrial septal defect were compared with others who did not have intracardiac shunts.
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The speed of pulmonary blood flow was studied by a dye-dilution technique during right-heart catheteriza-
tion. T. 1824 was injected at various sites in the heart and great vessels, and the initial passage of dye was
recorded by an ear densitometer. The time from the injection of dye to its appearance at the ear was
measured on the dye-dilution curves obtained. The appearance times after injection into the pulmonary
artery were found to be significantly shorter in patients with atrial septal defect. A return to normal has
been demonstrated after closure of the septal defect. These findings indicate an increased speed ofpulmonary
blood flow in atrial septal defect; and their importance is discussed in relation to other clinical and hemo-
dynamic features of the condition.

MOBILE T WAVE INVERSION IN CHEST LEADS
By P. G. F. Nixon (introduced)

Electrocardiograms from nine subjects with a common abnormality were presented. One or more
chest leads showed an inversion of the T wave that was greater in V3 or V4 than in VI or V5. The inversion
was termed mobile because it readily disappeared during or after Valsalva's manceuvre, the waves becoming
upright and normal in shape and size.

In six of the nine, the mobile inversion was regarded as innocent, because no disease likely to be respon-
sible could be found and because the subjects were capable of exerting themselves to exhaustion without
angina pectoris, S-T segment depression, or an abnormal degree of breathlessness. After exercise the T
waves became normal for a short period.

Two patients had long-standing angina pectoris. The standard limb and aV leads were normal, but
mobile inversion of T in V3 and V4 was usually present at rest: after exercise this became normal, and no
ischemic S-T depression appeared. The ninth patient complained of fatigue and slight shortness of breath,
and had a remarkably mobile inversion ofT in V3 and V4, other leads being normal; and gentle exercise caused
pathological depression of the S-T segment: subsequently he developed angina pectoris, and the mobile
T wave inversion was attributed to acute coronary insufficiency.

In ten consecutive cases of acute anterior cardiac infarction tested with Valsalva's manceuvre, the inverted
precordial T waves did not become upright, and their inversion was termed immobile. In some cases the
replacement ofan inverted by a normal T may be due to movement of the affected part of the heart away from
the electrode. In others this explanation is hardly acceptable because the T wave recovery that can be
obtained by Valsalva's manoeuvre, hyperventilation, or exercise appears to be independent of respiratory
movement and posture.

HAqMOLYSIS IN THE EXTRACORPOREAL CIRCULATION
By P. G. F. Nixon (introduced)

Blood damage in the extracorporeal circulation was studied experimentally with the Leeds modified
Melrose-N.E.P. heart-lung machine. Hmemolysis was measured by changes in the plasma haemoglobin
level. Ox blood was used because it appeared to resemble human blood in its response to mechanical
injury. Pig blood was found to have too high a resistance to mechanical injury.

High rates of pumping and fast rates of rotation of the oxygenating cylinder caused little hemolysis.
The introduction into the circuit of high resistance to flow in the form of a filter chamber caused gross
haemolysis. After redesigning the filter chamber to eliminate constrictions and sharp bends its resistance
was greatly lowered and significant hemolysis no longer occurred.

THE EFFECT OF REDUCTION IN VENOUS RETURN TO THE HEART ON THE LEFT ATRIAL PRESSURE
CURVE

By P. G. F. Nixon (introduced)
After recording the resting left atrial pressure pulse in patients with mitral disease by the method of

Allison and Linden, venous tourniquets have been applied to the thighs. Within as short a period as five
minutes changes have occurred in the pulse wave; the mean pressure (M) has fallen, the height of V has fallen
by a disproportionately greater amount, and the values for V/M and Ry/V have become smaller.

In dogs with normal mitral valves, the author has shown that the left atrial V wave disappears almost
completely after occlusion of the inferior vena cava for one minute.
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If the upstroke of the V wave represents the rise in pressure that is caused by blood flowing into the atrium
during the period of mitral valve closure, and if the atrium does not rapidly alter its volume elasticity charac-
teristics with changes in the amount of blood filling it, it follows that the V wave will become smaller when the
inflow is reduced.

It is suggested that the character of the V wave may be a misleading index to mitral valve function if the
cardiac output is not considered.

CHANGES IN THE ELECTROCARDIOGRAPHIC PATTERN OF RIGHT VENTRICULAR HYPERTROPHY FOLLOWING
MITRAL VALVOTOMY

By R. R. Torres (introduced), J. Mackinnon, D. E. Anderson (introduced), and E. G. Wade

Electrocardiographic signs of right ventricular hypertrophy (RVH) are good indirect evidence of a high
pulmonary vascular resistance (PVR) and their disappearance after mitral valvotomy indicates a fall in PVR
and pulmonary arterial pressure. Sixty patients with mitral stenosis and electrocardiographic evidence
of RVH (Criteria: Milnor, W. R. (1957), Circulation, 16, 348) were submitted to valvotomy between 1952
and 1957. The 48 survivors have been closely followed and these changes were related to functional im-
provement and the valve size before and after operation.

The electrocardiogram reverted to normal in 27 (56%), improved in 8 (17%Y), and was unchanged in 13
(27%Y). The proportion where the valve was well split was approximately the same in all groups. The
time required for this reversion to normal ranged from less than three months to two years. There was a
close but not complete correlation between these changes and functional improvement.

It is concluded that in approximately one half of the cases with very high PVR, pressures may ultimately
return towards normal but there appears to be no way of distinguishing them. Good splitting of the valve
is a pre-requisite but in about a quarter the high pulmonary artery pressure and PVR are apparently
irreversible.

After the demonstrations there was a

SYPOSIUM ON THE EXTRA-CORPOREAL CIRCULATION
This was opened by Professor A. Hemingway of Leeds. Professor A. C. Brom of Leiden, Dr. L. Radigan

of Indianapolis, and Mr. G. H. Wooler and Dr. P. G. F. Nixon of Leeds were other invited speakers.

SECOND DAY. SHORT COMMUNICATIONS
The first three communications were given before the Symposium on Diuretics in the morning, and the

remainder at the afternoon session.

THE LYMPHATIC DRAINAGE OF THE HEART
By P. R. Allison

A short historical account of the previous investigations into the lymphatic drainage of the heart was pre-
sented. Experiments have been carried out to inject the sub-epicardial lymphatics of the heart and the main
gland stations in the mediastinum have been noted. This work has been done mainly on dogs. Particulate
matter has also been injected into the pericardial sac and its absorption into the lymphatic system charted.

POLYTHELTA IN CARDIO-ARTERTAL DISEASE

By William Evans

Polythelia, the presence of accessory nipples, was sought in 2000 consecutive patients attending for
examination of the heart. Since polythelia is a manifestation of atavism, its association with any particular
disease suggests that this has a congenital basis. Its frequency in systemic hypertension, pulmonary hyper-
tension, and myocardial fibrosis favours a congenital predisposition for these three clinical states.
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THE CAUSE OF A HIGH JUGULAR VENOUS PRESSURE IN CERTAIN CASES OF ATRIAL SEPTAL DEFECT

By Paul Wood

The jugular venous pressure was raised conspicuously in 23 of a consecutive series of 300 cases of atrial
septal defect with left-to-right shunt. A left-sided lesion, such as mitral stenosis or essential hypertension,
helped to explain the hkmodynamics in 16; but in 7 instances there was no evidence of a left-sided lesion,
and in the only one that came to necropsy the left ventricle was normal but small.

An analysis of these seven cases revealed an average pulmonary/systemic flow ratio of 3-5, which was
about the same as in the rest of the series (3 6). They differed chiefly from those with normal venous pres-
sure in that their average age was 51 (22 in the rest of the series); six of them had atrial fibrillation (1 in the
rest of the series), and they all seemed to have tricuspid regurgitation.

Differential manometric studies showed that the chief left-to-right pressure gradient across the defect
occurred during ventricular systole in all simple cases of atrial septal defect, but in two out of three cases
with atrial fibrillation it was during ventricular diastole.

It is suggested, therefore, that atrial fibrillation in atrial septal defect encourages tricuspid regurgitation,
and that this abolishes or reduces the systolic pressure gradient, the maximum shunt then taking place in
diastole. The large pulmonary blood flow that has been demonstrated in these cases builds up a high
systolic pressure in the left atrium when outflow to the right atrium is impeded, and prevents reversal of the
shunt; instead both left atrial and jugular venous pressures rise, at any rate during ventricular systole. Only
when the volume of blood entering the left atrium from the lungs is sufficiently diminished can the shunt be
reversed. The chief agents complicating cases of atrial septal defect that may be responsible for such an
effect are a raised pulmonary vascular resistance and partial anomalous pulmonary venous drainage into the
right atrium.

THE NATURE AND PROGNOSIS OF THYROTOXIC HEART DISEASE TREATED WITH 131IODINE
By G. Sandler (introduced by G. M. Wilson)

Evidence of heart disease was present in 150 out of 462 thyrotoxic patients treated with 1311. These
patients were mainly in the older age groups and many were gravely ill as a result of cardiac complications.
This treatment carried a negligible mortality, produced a permanent cure of the hyperthyroidism, and afforded
an opportunity to study the subsequent course of the heart disease.

In 85 patients there was associated heart disease-ischiemic, hypertensive, rheumatic, pulmonary, or
congenital in origin. In 65 patients there was auricular fibrillation, congestive failure, or cardiomegaly in
the absence of clinical, radiological, or electrocardiographic evidence of associated heart disease. The
nature of the underlying lesion in the latter patients is discussed in the light of the changes observed after
treatment of the thyrotoxicosis and the autopsy findings in five cases. The prognosis of auricular fibrillation,
congestive failure, and cardiomegaly is described in relation to the age, sex, severity of the thyrotoxicosis, and
nature of the associated heart disease.

SYMPATHECTOMY FOR HYPERTENSION. LONG-TERM FOLLOW-UP

By C. P. Newcombe (introduced by J. R. H. Towers)
212 patients, who had sympathectomy performed by Mr. H. S. Shucksmith for hypertension, were

observed for periods of three to nine years. The classification described by Palmer, Loofbourow, and
Doering (1948: N. Eng. J. Med., 239, 990) was used. In groups 1, 2, 3, and 4 containing 55, 50, 77, and 30
patients the mortality was respectively 4, 16, 36, and 83 per cent.

Improvement in the retinopathy was not seen in those cases of malignant hypertension who died within
eighteen months of operation, whereas improvement occurred in eight of the nine cases who lived two years
or more after operation, and in six papilleedema, hiemorrhages, and exudates regressed completely. Of those
who had retinitis without papillcedema the exudates and haemorrhages absorbed in twenty-two out of thirty-
one, eighteen of these being still alive, whereas only one of the nine who failed to improve is still living.

In a quarter of the living cases there has been a sustained reduction of diastolic pressure of over 15 mm.
In half the patients headache, and in a third dizziness were completely relieved, and in the remainder they were
substantially diminished.
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PROCEEDINGS OF THE

THE DIAGNOSIS OF LEFT VENTRICULAR HYPERTROPHY
By G. W. Hayward and David Weitzman

One hundred patients with some evidence of left ventricular hypertrophy were studied in order to assess
the reliability of palpation, radiological appearance, and electrocardiography in early diagnosis.

Palpation is influenced by obesity and by emphysema. With the anterior X-ray, there may be disagree-
ment in all except those with much enlargement. In the left oblique view, overlapping of the spine is usual,
only when there is obvious enlargement in the anterior view. There is good correlation between the electro-
cardiogram and other evidence in cases showing tall R waves and ST-T changes, but not when there are tall
R waves only or when ST-T changes are due to ischaemia.

THREE CASES OF PULSELESS DISEASE
By M. H. Lessof (introduced by C. G. Baker)

Two cases of large vessel arteritis are reported, together with the necropsy findings in a third case
(originally described by Lewis and Stokes in 1942). In both cases studied clinically there was evidence of a
diminished blood flow in the legs as well as in the arms. In one, lupus erythematosus cells were repeat-
edly found in the blood despite an absence of the common clinical features of this condition. The histo-
logical appearances of the arteries in pulseless disease are illustrated. (To be reported.)

ENDOCARDIAL FIBRO-ELASTOSIS (INFANTILE TYPE)
By R. I. K. Elliott (introduced by R. Kemball Price)

Endocardial fibro-elastosis is a finding common to several distinct and separate conditions. In this
country, two types, feetal and infantile, are recognized. In the feetal type death occurs in the first few days
of life; aortic hypoplasia or atresia and an inactive left ventricle are present, together with sclerema (Ballan-
tyne's pre-agonal induration).

In the infantile type death occurs between six months and six years, in children previously fit, after a short
illness, usually lasting only a few hours. The heart is three to five times normal size: apart from the size
and the fibro-elastosis it is anatomically normal. The clinical and pathological features of three cases of
this type are presented.

It is concluded that whereas the feetal type of fibro-elastosis is a developmental defect not intrinsically
different from other types of congenital heart disease, the infantile type is a form of cardiomyopathy (Brigden,
1957). The two conditions, in fact, have nothing but the endocardial thickening in common, so that the
nomenclature might with advantage be revised. The nature of the defect in the cardiac muscle in this type
of fibro-elastosis is obscure, but it is by no means rare, and was the cause of death in 1 *3 per cent of all live-
born infants and children up to ten years old coming to necropsy in the Brighton area in the last five years.

VALSALVA'S MANEUVRE AND OXIMETRY IN ATRIAL SEPTAL DEFECT
By M. B. Mcllroy (introduced by P. Wood)

The effect ofValsalva's manoeuvre on the arterial pressure and arterial oxygen saturation has been measured
in 75 patients with atrial septal defect. As has been shown by Lee and Gimlette, shunt reversal after
Valsalva's manceuvre results in a drop in arterial oxygen saturation which can be measured with an ear
oximeter.

In patients with small or moderate shunts through an atrial septal defect, the left-to-right shunt reverses
temporarily after Valsalva's manceuvre. In patients with large shunts, the arterial pressure response to
Valsalva's manceuvre is square wave in type and shunt reversal does not occur. These results confirm the
usefulness of the simple oximetric test for atrial septal defect described by Lee and Gimlette and also indicate
that the arterial response to Valsalva's manceuvre in patients with atrial septal defect can be used as a measure
of the size of the shunt.

THE ASSESSMENT OF MITRAL STENOSIS AND REGURGITATION BY LEFT HEART CATHETERIZATION
By E. W. Hancock (introduced by C. G. Baker)

Clinical assessment of the degree of mitral stenosis or of the relative importance of mitral stenosis and
regurgitation still presents difficulties in particular cases. Left atrial catheterization by the Bjork method has
been carried out in 60 patients with mitral valve disease, and the results subsequently correlated with opera-
tive or post-mortem findings in 45 of them. The accuracy of predictions of valve size in pure mitral stenosis
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has been confirmed. The assessment of valve size in the presence of regurgitation was discussed, including
the value of the left atrial pulse form, and of dye dilution curves in the assessment of regurgitation. The dis-
tinction between pure mitral regurgitation and mixtures of mitral stenosis and regurgitation was described
and correlated with clinical features.

CORONARY ARTERY CATHETERIZATION, WITH PRESSURE RECORDS, DURING THORACIC AORTOGRAPHY
By A. M. Johnson (introduced by C. G. Baker)

Reported in full: Brit. Heart. J., 20, 411, 1958.

SYMPOSIUM ON DIURETICS
THE TREATMENT OF (EDEMA IN CONGESTIVE HEART FAILURE

By 0. Brenner
Low sodium diets are of great value in the treatment of congestive failure, but since normal kidneys con-

serve salt, excretion of sodium soon falls to or below the intake; and, unless cardiac function improves or
diuretics are given, there will be no loss of the sodium and water already accumulated. There may instead
be retention of water without sodium, resulting in dilution hyponatrenia.

Mercurial diuretics can usually, if necessary, be given safely for years, but in resistant cases, urxmia may
occur suddenly with a rise in blood urea sometimes to over 300 mg. per 100 ml. in a few days. Recovery
often occurs if the mercurial diuretic is stopped. It should not be given unless the blood urea the day before
is less than 70 mg. per 100 ml. In resistant cases, diuresis can be restored or increased by a slow intravenous
injection of 0 5 g. aminophylline two hours after each mercurial injection.

In severe heart failure, the serum sodium and chloride concentrations tend to be low and the serum
potassium high. This is not due to too drastic salt restriction or excessive use of mercurial diuretics, since
similar changes occur in patients taking a normal diet, and receiving no mercurial diuretics. It is due to
anoxic damage to cells, allowing potassium to escape from them into the plasma, to be excreted in the urine,
so that potassium depletion occurs despite a raised serum potassium concentration, while sodium and chloride
leave the plasma to enter the cells, so that their serum concentration falls while the total body sodium and
chloride content may rise. Attempts to force the cells to retain potassium by giving supplements of potas-
sium together with glucose and insulin may promptly be followed by diuresis and loss of cedema in patients
previously unresponsive to treatment.

DIAMOX, MICTINE, AND ROLICTON
By T. Hanley

The properties of three oral diuretics were discussed.
Amino-metradine (mictine). This earlier compound given in a dosage of 400-800 mg. daily promotes a

diuresis which at its peak is roughly half that given by 2 ml. of mersalyl intramuscularly. The net diuresis
of amino-metradine given for several days may be comparable with that of 2 ml. mersalyl on alternate days
(Platts and Hanley, 1956, Lancet, 1, 357). Amino-metradine tends to cause nausea and vomiting.

Amiso-metradine (rolicton). This improved closely-related compound has superseded mictine. It has
similar effects on urine electrolytes, increasing the excretion of sodium and chloride ions, but 1600-2400 mg.
daily are required for an equivalent diuresis. In such dosage side-effects are trivial (Platts, personal com-
munication). The drug is best reserved for the treatment of mild heart failure or prophylaxis of cedema and is
not suitable as the sole diuretic in severe heart failure.

Acetazolamide (diamox). In a dose of 250-500 mg. daily acetazol-amide causes a maximum diuresis
approximately equal to 1 ml. of mersalyl intramuscularly, but repeated administration very rapidly leads to
"resistance" to the drug. Acetazol-amide acts by increasing urinary bicarbonate excretion; it causes a
metabolic acidosis and this brings into play renal homeostatic mechanisms which limit further bicarbonate
loss. This resistance cannot be overcome by increasing the dose, and natural recovery from the acidosis
requires at least three days. Acetazol-amide should, therefore, be given at intervals not shorter than three
days and its intrinsic diuretic effect is consequently small. It may have a place in correcting the metabolic
alkalosis sometimes associated with mercurial resistance.
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CHLOROTHIAZIDE. RENAL MECHANISMS IN DuiURsIS
By M. D. Milne (introduced)

Chlorothiazide is the most potent oral diuretic introduced up to the present. Since it contains a free
-SO2.NH2 group, chlorothiazide is a carbonic anhydrase inhibitor both in vitro and in vivo. Like aceta-
zolamide, it alkalinizes the urine and increases potassium and bicarbonate excretion, but chlorothiazide, in
addition, greatly diminishes the tubular reabsorption of chloride, with consequent increased output both of
sodium and chloride.

In assessing the effectiveness of any diuretic, loss of sodium is highly desirable, while loss of potassium is
undesirable and often actually harmful. In general, potassium loss increases with rise of urinary pH and
with the severity of the heart failure that is being treated. In severe resistant heart failure there is secon-
dary hyperaldosteronism which enhances tubular exchange of potassium for sodium. Chlorothiazide causes
greater loss of potassium than mercurial diuretics, but less than the more powerful carbonic anhydrase
inhibitor, acetazolamide. Unlike mercurial diuretics, the efficacy of chlorothiazide is not reduced by hypo-
chlormmic alkalosis. Ammonium chloride therapy is therefore unnecessary, but potassium chloride should
always be given to prevent potassium deficiency. The action of chlorothiazide and mercurials is additive,
and therefore, in refractory cases of cardiac cedema, they can be prescribed together.

Chlorothiazide is distributed solely within the extracellular space, and does not appreciably enter the body
cells. It is very rapidly excreted in the urine, the clearance being higher than the glomerular filtration rate.
Although it does not appear to be metabolized in the body, recoveries of the drug in urine are lower after an
oral dose than after an intravenous injection. An average of only 30 per cent is absorbed from the gut, but
this is sufficient to produce a satisfactory diuretic response. Like other carbonic anhydrase inhibitors,
chlorothiazide reduces urinary citrate and therefore tends to the precipitation of calcium phosphate in urine.
Renal calculus formation has complicated long periods of acetazolamide therapy, but it is not yet known
whether this will occur after prolonged use of chlorothiazide.

ELECTROLYTE METABOLISM IN OEDEMA AND DIuRESIS
By D. A. K. Black (introduced)

The importance of the "low-salt syndrome" and of potassium depletion in heart failure are discussed.
The term "low-salt syndrome" is not, in my view, a happy one, for a low plasma sodium can be brought
about by several quite different mechanisms, and a good response to hypertonic saline, as advocated by
Schroeder in the original description, is rarely seen. A blood urea level over 100 mg. per 100 ml., in the
absence of renal disease, can be a useful indication for an attempt to improve the renal circulation by a small
amount (200 ml.) of 5 per cent saline; this can be repeated if the blood urea falls appreciably, but not other-
wise.

Potassium depletion in cardiac failure can be caused by anorexia, by urinary losses during diuresis on a
low-sodium diet, by the use of resins, or by the action of aldosterone on the kidneys. Conventional indices
of potassium depletion are often normal, but increasing sensitivity to digitalis may occur as potassium de-
pletion develops. Oral potassium supplements may be of value in patients who have become resistant to
diuretic agents.
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