
PROCEEDINGS OF THE BRITISH CARDIAC SOCIETY

The THIRTIETH ANNUAL GENERAL MEETING of the British Cardiac Society was held in the
Zoology Department of the University of Glasgow, on Thursday, May 10, 1951. Chairman:
J. H. WRIGHT. The Chairman took the Chair at 9.30 a.m.; 102 members and 36 visitors were
present.

PRIVATE BUSINESS
1. The minutes of the last Annual General Meeting, having been published in the Journal (12, 425, 1950)

were taken as read and confirmed.
2. The balance sheet for 1950-51 was presented, having been audited and found correct by Maurice Campbell

and S. Suzman. The credit balance on May 9 was £270 Is. 3d.
3. Sir John Parkinson was elected and acclaimed as an Honorary Member of the Society.
4. S. Oram was elected Secretary and Treasurer in place of K. Shirley Smith (term of office expired).
5. J. H. Wright and Paul Wood were elected members of the Council in place of Boyd Campbell and

McMichael (terms of office expired). Even Bedford was elected a member of the Council to fill the
vacancy occasioned by the death of K. D. Wilkinson, and for the remainder of his term of office.

6. The resignations under Rule 12 of R. Hilton, Skene Keith, and Graham Jones were accepted.
7. The following were elected Extra-Ordinary members: Janet Aitken, R. T. Grant, and H. Wallace-Jones.

Before proceeding to the election of Ordinary and Associate Members, the Society heard a state-
ment by the Secretary, Shirley Smith. It had been found by the Council that under the existing rules
only five ordinary members could be elected and that consequently only six vacancies would occur for
new associate members. On the other hand, there were nineteen nominations ofwhom many more than
six were suitable for election. In these circumstances the Council felt that there should be a revision
of the rules but that no hurried decision should be made. The Council proposed as interim measures
that:
(i) up to ten Ordinary Members might be elected over and above the five allowed by the rules for this

year;
(ii) that the maximum number of Associate Members should be increased to sixty (instead of fifty as at

present) and that up to thirty (instead of twenty) may be elected this year, this number including
those re-elected;

(iii) that the views of the Society should be invited by a questionnaire, the results of which would be
reviewed by the Sub-Committee of the Council appointed to consider the constitution and the
rules of the Society.

These proposals were agreed nem con and the following elections were then made.
8. The following Associate Members were elected as Ordinary Members:

R. G. Anderson J. R. Hem D. C
W. W. Brigden J. C. Hoyle Ken
T. H. Crozier R. Jones W. ]
C. J. Gavey B. Morgan

9. The following were elected Surgical Ordinary Members:
A. L. d'Abreu and G. A. Mason

10. The following Associate Members were elected for a further period of three years:
G. Aitken
R. E. Bonham-Carter
E. M. Buzzard

W. E. Clarke
D. H. Davies
J. Gibson Graham
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PROCEEDINGS OF THE

11. The following new Associate Members were elected and introduced:
P. H. Davison, Birmingham J. P. D. Mounsey, London G. Thomas, Taplow
Sheila Howarth, London Florence McKeown, Belfast J. Tulloch, Edinburgh
J. B. Lowe, London A. S. Rogen, Glasgow G. M. Wilson, Sheffield
R. M. Marquis, Edinburgh W. Somerville, London A. W. W. B. Woods, London

12. It was decided that an Autumn meeting should be held in 1951, if possible on October 19.
13. The Secretary announced that the First Congress of the European Society of Cardiology would be held

in London from September 9 to 12, 1952. An Organizing Committee had been formed consisting of
Evan Bedford (a Vice-president of the European Society), Crichton Bramwell, Maurice Campbell,
S. Oram, Sir John Parkinson, Paul Wood and Shirley Smith (appointed by the Council as Secretary).

14. The question of the time and place of annual meetings in relation to the Association of Physicians was
raised and it was decided that this matter should be referred to the sub-committee of the Council con-
sidering the constitution and rules.

DISCUSSION ON HEART DISORDERS OF PULMONARY ORIGIN
Opening Speakers: " Emphysema Heart Failure ": J. MCMICHAEL. " Right Ventricular

Failure in Pneumokoniosis ": A. J. THOMAS. "Pulmonary Hypertension ": PAUL WOOD.

J. MCMICHAEL. Emphysema is probably the commonest cause of pulmonary heart failure.
In post-mortem material right ventricular hypertrophy and failure occurs with about a quarter the
frequency of hypertensive left ventricular failure. Pulmonary hypertension in emphysema is not
clearly related to any clinical or laboratory measurement of the severity of emphysema such as
residual air and maximum breathing capacity. Pulmonary hypertension and right heart failure
are particularly apt to develop during exacerbations of bronchitis when the asphyxia becomes
intensified. Reduction in number of alveolar capillaries plays little part except perhaps in reducing
expansibility of the lung vascular bed during exercise. Severe pulmonary hypertension has been
observed with bronchiolitis alone where necropsy has shown no loss of alveolar walls. The
physiological reaction to local oxygen lack may play some part in producing pulmonary vasocon-
striction but this is not the whole story as full oxygenation only produces partial relief of pulmonary
hypertension. Between attacks of bronchitis pulmonary hypertension may disappear with restora-
tion of normal pressures, diminution of heart size, and clinical recovery. Digitalis produced no
significant change in cardiac output in seven cases but there was a slight increase in right ventricular
pulse pressure. Clinical results from this drug remain disappointing.

This material will be published by J. P. D. Mounsey, L. W. Ritzmann, N. J. Selverstone, W. A.
Briscoe, and G. McLemore.

A. J. THOMAS. These remarks are restricted, in the main, to the state of the heart in coal-
workers' pneumokoniosis. Estimates place the number of men affected in South Wales at about
40,000; the prevalence in the country generally is much' less. Some 20 per cent of these are dis-
abled and will eventually die of the disease; of those dying of the disease 50 per cent will have
evidence of right heart involvement.

There are two disease processes-simple pneumokoniosis and progressive massive fibrosis;
in the former the heart is usually normal, in the latter cardiac involvement is common. The
cardiac phase appears late, and is an exacerbation of the pulmonary phase with the addition of an
increased heart rate at rest and on exercise, splitting of the second sound over the lower sternum,
discomfort on pressure over the liver margin, marked respiratory variation in the electrocardiogram
and an increase in the S wave with decrease in R wave in V6 and less often increase of the R wave in
VI. I have found the presence of an R' wave over 4 mm. in a lead from the third interspace above
V2 of value in detecting right ventricular hypertrophy when there is no conduction defect. There is
vertical elongation and narrowing of the heart shape and, on screening in the right anterior oblique
position, detection of the prominence of the outflow tract of the right ventricle is important.
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BRITISH CARDIAC SOCIETY

Determination of the ventricular weights in eighty cases has shown that if the man with pro-
gressive massive fibrosis lives long enough to die of right heart failure, he will have reversed the ratio
of the weights of the ventricles, the right being now much heavier than the left ventricle in weight.
The electrocardiogram does not change until the right ventricle equals the left ventricle in weight.
Injection studies have shown a most impressive increase of blood supply to the hypertrophied right
ventricle.

Cyanosis is present, but is less marked than in the heart failure of pure emphysema, the average
oxygen saturation in the advanced cases being 80 per cent or higher. In the last stages of the
progressive massive fibrosis exacerbations and intercurrent infections often occur and precipitate
full right heart failure. The mean age at death of the unselected series was 58 years and 50 per
cent died with right ventricular failure.

PAUL WOOD. This contribution to the opening discussion is to be published in full later in
the British Heart Journal.

The opening papers were followed by a discussion to which contributions were made by BOYD
CAMPBELL, LENDRUM, EAST, PEARSON, ARNOTT, LEWIS, and GOODWIN.

SHORT COMMUNICATIONS
THE PATHOLOGY OF PULMONARY HEART DISEASE

By FLORENCE McKEOWN. An analysis is presented of 111 cases of right ventricular hyper-
trophy occurring in association with pulmonary disease. They are classified according to their
etiology in which it is seen that in our material emphysema is the most frequent cause. The cases

to be considered fall into three groups, first, those in which an obvious pulmonary vascular
lesion is the cause of the right ventricular hypertrophy, namely arteritis, tumour embolism, and
chronic pulmonary embolism; secondly, those cases of right ventricular hypertrophy where no
pathological change could be found in the pulmonary vessels nor in the lung tissues, so-called
primary pulmonary hypertension. Emphysema is considered in the third group, where it is difficult
to find a correlation between the degree of vascular change and the presence or absence of right
ventricular hypertrophy. Emphasis is placed upon the obliterative lesions in the capillary bed,
which are believed to be of greater importance in lowering the pulmonary reserve and raising the
pulmonary pressure than the changes observed in the small vessels.

Finally, a study of the age change in the pulmonary vascular tree shows that sclerosis is constant
in the later decades in normal control material and this should be taken into consideration before
accepting vascular lesions in general as the morphological basis for right ventricular hypertrophy.

ANASTOMOSES BETWEEN THE BRONCHIAL AND PULMONARY ARTERIES IN HEART FAILURE
OF PULMONARY ORIGIN

By J. C. GILROY, P. MARCHAND and V. H. WILSON (introduced). Macroscopic and precapillary
anastomoses exist between the bronchial and pulmonary arteries. Whereas in health only a very
few of these anastomoses are patent and therefore demonstrable by injection techniques, they are so
numerous and dilated in morbid states as to form a prominent anatomical feature of the prepara-
tion. Anatomical studies have shown that the true bronchial veins terminate in the pulmonary
veins or enter the left atrium directly. In emphysema the bronchial venous network has been shown
to be greatly hypertrophied and dilated.

In health only an occasional anastomoses is patent and therefore blood circulates from the
pulmonary artery through the alveolar capillaries into the pulmonary vein. Where respiratory
disease is present and anastomoses are patent and dilated a proportion of the blood flow may traverse
these anastomoses in either direction.

In three cases an atelectatic lung was resected, the remaining lung tissue being healthy. Blood
sampling was performed from the pulmonary arteries during operation after all adhesions between the
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visceral pleura and the chest wall had been divided. The presence of systemic arterial blood in the
pulmonary artery supplying the atelectatic lung tissue proximal to the site of ligation, both before
and after tightening of the ligature, was revealed; the remainder of the pulmonary arterial tree con-
tained mixed venous blood. Subsequent injection of the resected lung demonstrated patent and
dilated anastomoses throughout the specimens. None of these patients suffered from cardiac
failure or cyanosis and their pulmonary arterial pressures were within normal limits. It is considered
that in these cases a bronchial to pulmonary shunt took place.

Patients who suffered from atelectatic lungs, but who also had pathological changes in the
remaining lung tissue, exhibited the clinical picture of cor pulmonale with episodes of cyanosis,
heart failure, and hyperdynamic circulation. In these patients the pulmonary arterial pressure was
raised and the entire pulmonary arterial tree contained mixed venous blood. The question arose
as to whether a shunt of blood from the pulmonary to the bronchial artery and thence via the
bronchial veins to the pulmonary veins and the left side of the heart was not a possibility in these
patients. Supposed differences between the pressures in the pulmonary and bronchial arteries of
these patients were not considered a valid objection to such a shunt.

Post-mortem injection of the bronchial arteries displayed striking differences between normal
lungs and those of patients who had died from heart failure due to generalized respiratory disease.
In normal lungs the bronchial arteries penetrated well into the substance of the lung and branches
could be distinguished to the pulmonary segments. In specimens of fibrotic lungs with bronchiectasis
and emphysema the bronchial arteries were large vessels and communicated freely with the pul-
monary arteries which were extensively filled on injection of the bronchial arteries. In one case of
uncomplicated emphysema the bronchial arteries were smaller than normal and did not penetrate
well into the lung. Subsequent injection of the pulmonary arteries with vinylite revealed that
anastomoses were patent distal to the area of penetration of the bronchial arterial injection.

Angiograms of the pulmonary arteries of patients suffering from cor pulmonale exhibited the
" pruning " effect, perhaps due to blood finding its way through the lung by an abnormal route.
This would not only explain the radiological picture, but would accord with the clinical picture of the
hyperdynamic circulation, high cardiac output, and varying degrees of cyanosis from time to time.
The dye cleared from abnormal lungs as quickly as it did from normal lungs and this is against
obstruction being the sole explanation, as has been suggested.

The numerous anastomoses in aggregate could divert an appreciable amount of blood. An
anatomical pathway by which such a shunt is possible from the right to the left side of the heart
without traversing the alveoli has been demonstrated. This possibility merits consideration and
further investigation because, if proved, it might explain many hitherto anomalous features of heart
disease of pulmonary origin.

FURTHER OBSERVATIONS ON THE VECTORCARDIOGRAM IN HEALTH
By JoHN SHILLINGFORD and WALLACE BRIGDEN. The vectorcardiogram of healthy subjects has

been constructed by integrating pairs of simultaneous scalar electrocardiograms into vector loops of
the three planes as shown in a previous paper (Brit. Heart J., 13, 233). Theoretical standard and
unipolar chest leads have been reconstructed from the loops and found to resemble closely the
actual lead patterns obtained by the conventional method.

Observations of the effect of breathing and change of posture showed that inspiration causes a
downward and backward movement of the loop. A similar reorientation of the loop was obtained
by a change from horizontal to vertical posture.

CONSISTENCY IN CONVENTION OF SIGN IN ELECTROCARDIOGRAPHY AND
VECTORCARDIOGRAPHY

By D. ROBERTSON. Published works on cardiography and vectorcardiography show evidence
of confusion of sign; publications by Goldberger, Hill, Macleod, Paul White, and East and Bain
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are quoted. It is demonstrated that relative positivity of the left-arm electrode (for Lead I position)
determines upward deflection of the galvanometer string, and in such conditions the P, R, and T
waves appear upright in the finished record.

The matter of polarity in unipolar lead electrocardiography is examined, and a theory, that
reconciles the early " negativity hypothesis " with the bipolar theory of Wilson is proposed; this
theory stresses the dynamic character of the electrical activity of the heart.

The consistency of present agreed conventions of sign is emphasized, and possible reasons for
present and past confusion are given.

The general, and later the exact numerical, relations between the unipolar and bipolar limb leads
are examined and discussed; the " hexaxon" system of co-ordinates to correlate all leads is
proposed; and an argument for the reversal of sign of unipolar lead VR is put forward.

These arguments are developed and applied to vectorcardiography, and several reasons for
favouring " positive " convention of sign are discussed. The " negative " conventions of Mila-
vanovich and of Duchosal are criticized.

Further aspects of vectorcardiography as they may affect convention of sign are examined, and
the spatial vectorcardiogram receives brief consideration; it is pointed out that the same principles
hold in spatial vectorcardiography as in that confined to the frontal plane only.

THE EFFECT OF EXTERNAL RESISTANCES ON THE EXTREMITY POTENTIALS

By A. J. V. CAMERON (introduced). In a series of 50 cases a comparison has been made of
the ordinary and augmented extremity potentials using both the Wilson and Goldberger types of
central terminal.

The original Wilson method of recording the ordinary'extremity potential with a common
electrode for central terminal and exploring connections is unsatisfactory as it usually registers only
a fraction of the actual potential. Ordinary and augmented potentials taken with a Goldberger
terminal frequently fail to satisfy the theoretical relationship which should obtain between them.
They also differ significantly in many cases from the equivalent leads taken with a Wilson terminal.
The most consistent results are achieved by using the Wilson terminal with an additional exploring
electrode for the ordinary extremity potential, or by adopting the Goldberger principle of aug-
mentation and retaining the resistances of 5000 ohms in the branches of the terminal.

Experimentally it can be shown that with the string galvanometer a difference of 5000 ohms
between the two central terminal connections can alter completely the form of the augmented
extremity potential. Thus aVR may be changed to an inverted lead I or an inverted lead II, aVL
to an upright lead I or an inverted lead IH, and aVF to an upright lead II or an upright lead III.
In practice the inclusion of fixed resistances in the central terminal minimizes the distorting effect of
any inequalities in skin-electrode or body resistance which may occur.

THE DIFFERENTIATION OF CARDIAC ISCHAEMIA AND CARDIAC INFARCTION

By A. A. F. PEEL. Clinical and cardiographic findings in coronary disease are at times mis-
leading. On the one hand they may suggest myocardial infarction while the subsequent course and
later investigation point to simple ischiemia and fail to reveal evidence of an infarct scar. On the
other hand they may point to simple ischvmia in a case in which an infarct is in process of develop-
ing.

An illustrative case of the first group is described-a male of 59 with the clinical and cardio-
graphic features of antero-septal infarct; 7 weeks later the cardiographic findings suggested ischlmia
only, while 9 months later the patient was symptom-free and cardiographic exploration was nega-
tive. Other similar cases have been observed, two of which are briefly quoted.

An illustrative case of the second group is described-a woman of 59 who had two attacks
of severe cardiac pain one afternoon lasting 15 and 35 minutes respectively, and subsiding
20*
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spontaneously; the cardiogram showed the changes of ischmia without positive evidence of infarc-
tion. Thirty-six hours later she had a major attack lasting two hours, and on recovery from this she
was limited by dyspncea on exertion while the cardiogram was typical of extensive anterior myocardial
infarction. Reference is made to two other cases of this type, and the frequency of prodromal
attacks in coronary occlusion is stressed. When such cases can be recognized before their major
attack, anticoagulants seem to be strongly indicated. The differentiation between cases of cardiac
ischemia who are, and those who are not developing an infarct may be difficult, but it is suggested
that blood examination, and particularly the "heparin-retarded coagulation time " may help.

POSTERO-LATERAL MYOCARDIAL INFARCTION

By J. A. TULLOCH. During the past two years a particular electrocardiographic pattern of
coronary thrombosis has been recognized and correlated at necropsy with infarction of the postero-
lateral aspect of the heart. In one acute case, leads taken from the back of the chest have demons-
trated the infarcted area, but in old cases, such leads have been less conclusive. The features of the
pattern are: (1) diagnostic changes of infarction in the left-arm unipolar lead and in standard
lead I; (2) reciprocal changes in the chest leads, particularly high T waves; and (3) in certain cases,
a preponderance of R in VI. The pattern is uncommon and is not found in all cases of postero-
lateral infarction, as was demonstrated in one recent necropsy.

DIAGNOSIS OF PERICARDIAL EFFUSION BY MEANS OF CARDIAC CATHETERIZATION

By PAUL WOOD. In a series of over 300 cardiac catheterizations it has been customary to
enter the right ventricle by means of the coil technique. This consists of entering the right auricle
with the catheter tip directed laterally, and forming a half-loop in the right auricle so that the catheter
tip rides up the lateral aspect of the right auricular wall, and then rotating the loop medially. The
object of this is to ensure that the catheter is directed upwards as it passes through the tricuspid
valve, so that it readily enters the pulmonary artery. Using this technique it has been consistently
noted that when the tip of the catheter lies against the right auricular wall, no opacity can been seen
between it and the lung field, the wall of the right auricle being too thin to show. It was thought
that this fact might prove helpful in the diagnosis of pericardial effusion, for if there was an
appreciable amount of fluid in the pericardial sac, a significant band of opacity should appear
between the catheter tip as it lies against the right auricular wall and the right lung field.

During the last two years, 15 cases in which the presence or absence of pericardial effusion was
uncertain radiologically, were studied in this way with clear-cut results. When there was no
effusion there was no difficulty in placing the catheter tip against the lateral wall of the right auricle
even when an aneurysm of that chamber was present. In the presence of effusion a wide band of
opacity was seen beyond the catheter tip. In a number of such cases, 5 ml. of diodone were injected
to outline the right auricular wall. This gave a very good idea of the size of the effusion. The
only condition in which rather similar appearances were seen in the absence of pericardial effusion
was dilatation of the left auricle usually from mitral stenosis or incompetence. These cases were
easily recognized clinically, the appearance of the left auricular border when it overlaps or extends
beyond the right auricular shadow in the postero-anterior skiagram being characteristic and well
known.

VENTRICULAR WEIGHT IN CARDIAC HYPERTROPHX
By R. M. FULTON and E. C. HUTCHINSON (introduced) and A. MORGAN JONES. Estimation of

ventricular hypertrophy by total heart weight or by thickness of the ventricular walls at necropsy may
be misleading, particularly in minor degrees of right ventricular hypertrophy. The only satis-
factory way is by separation of the ventricles and separate weighing, but methods hitherto described
are tedious and difficult.
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A technique of dividing the heart into the free wall of right and left ventricle and septum is
described. A series of 135 hearts are clinically classified as normal, or as showing primary hyper-
trophy of the right or of the left ventricle. The weights of the separate parts of the myocardium
in these cases correlate well with clinical expectations. Normal values and criteria for right and
left ventricular hypertrophy are given.

It is found that in acquired heart disease, the septum is significantly hypertrophied only in left
ventricular hypertrophy and as the separation of septum and left ventricle is technically difficult, it
is considered sufficiently accurate for routine purposes to separate only the free wall of the right
ventricle from the rest of the myocardium.

The results are used to illustrate the inadequacy of total heart weight as an index of isolated right
ventricular hypertrophy and to demonstrate the increase in right ventricular weight that follows
left ventricular failure.

THORACIC AORTOGRAPHY
By S. HAASE (introduced). Thoracic aortography by arterial catheterization and direct injection

of the contrast medium (diodone, 70%) into the aorta (Radner, 1947) provided detailed anatomical
studies of the vascular malformation in such conditions as coarctation of the aorta and patent
ductus arteriosus, permitting accurate preoperative estimation of the site and type of the coarcta-
tion, the length of the stenosed segment, etc. Such information is not readily obtained by the usual
methods of angiocardiography (Robb and Steinberg, 1938) mainly due to dilution of the contrast
medium by the time it reaches the left side of the heart. The method involves no greater technical
difficulty and is especially valuable where only simple radiological equipment is available. The
results of thoracic aortography in two cases of coarctation of the aorta are presented.

COLOUR FILMS
"Movements of the Heart Valves," by I. K. R. MCMILLAN (introduced) and R. DALEY.

"Diaphragmatic Flutter," by C. BAKER. " Diaphragmatic Flutter," by F. JACKSON and W. EVANS.

SPLITTING OF THE SECOND HEART SOUND IN HEALTH
By A. LEATHAM and M. TOWERS (introduced). Splitting of the second heart sound in the pul-

monary area was heard and recorded in each of twenty unselected consecutive healthy subjects of
whom ten were children and ten were young adults. In some the splitting was only heard during
inspiration, and in all the splitting was greatest in this phase of respiration. Synchronous phono-
cardiograms at the apex and in the pulmonary area were used to differentiate the two components
of the second sound. They showed that the pulmonary component always followed the aortic
component and that in every instance the splitting appeared or increased during inspiration from
delay in the pulmonary component. During inspiration the width of the splitting averaged
0 05 sec. with a minimum of 002 sec. and a maximum of 0O08 sec.

In conclusion, delay during inspiration of the pulmonary component can be used clinically to
identify this part of the second sound and to differentiate it from other sounds such as the " opening
snap" of the mitral valve.

ELECTROKYMOGRAPHY
By L. DAVIES and G. R. VENNING (introduced). The electrokymograph is an apparatus which

translates the movement of the heart and great vessels into a linear tracing. Heart sounds and
electrocardiograms have been recorded simultaneously using a Sanborn four-channel direct writing
apparatus. Multiple tracings from the heart border in various positions and from the pulmonary
artery and aortic knuckle have been recorded in 50 normal subjects and 25 with various forms of
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heart disease. Pulmonary artery and aortic kymograms resemble arterial pulse tracings, and
detailed time relations have been studied with reference to the electrocardiogram. The wide
variation in the pattern obtained from the left ventricular border in different subjects and from
different parts of the ventricle in the same subject has been illustrated. A standard procedure has
been-developed in which three tracings are obtained from the left ventricular border with the subject
in each of three positions. Points on the so-called " typical " electrokymogram selected by previous
workers for detailed analysis in fact bear only an approximate relation to the corresponding events
in the cardiac cycle and tracings from certain normal subjects show such a wide variation that an
incorrect interpretation of paradoxical pulsation might be made. Positional changes such as rota-
tion, change in shape during systole and possibly pendular movement play a major part in deter-
mining the form of the ventricular electrokymogram.

THE CLINICAL INVESTIGATION OF DIHYDROGENATED ALKALOIDS OF
ERGOT IN HYPERTENSION

By D. F. GIBBS (introduced). A mixture of equal parts of dihydroergocristine, dihydroergo-
cornine and dihydroergokryptine (hydergine-Sandoz) was administered by intravenous injection to
50 hypertensive patients. In all the blood pressure fell: in those with good renal function and
minimal arteriosclerosis (41 cases) the average fall was from 189/113 to 153/93; in patients with
poor renal function or arteriosclerosis, or both, the average fall was from 232/126 to 212/115. In
three cases with malignant hypertension the average fall was from 246/146 to 193/114. Response
to the cold pressor test was diminished. Thirteen patients were treated by combined oral and
parenteral means; in 10 the blood pressure fell significantly and these had good renal function and
little arteriosclerosis; in 10 symptoms were relieved by-hydergine, but not by the inert control
substance; side effects were nasal congestion in 10 patients, mild drowsiness in 6, and nausea in one.
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