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Pointers
Endothelial Cell: Lord Florey in his Roy
Cameron lecture reviews current knowledge on
the morphology and functions of the endothelial
cell (p. 487). Leader at p. 483.
Radiology and Pulmonary Disease: Dr. G.
Simon in his Marc Daniels lecture discusses the
value of radiology in epidemiological surveys of
bronchitis and in the assessment of anti-tuber-
culous drugs (p. 491).
Cough Seizures and Cerebral Lesions: Dr. J. A.
Morgan-Hughes describes four patients in whom
cough seizures were due to cerebral or cerebro-
vascular disease (p. 494).
Overdose of Paracetamol: Drs. D. G. D. David-
son and W. N. Eastham report two fatal cases of
acute liver necrosis (p. 497). Dr. Jean S.
Thomson and Dr. L. F. Prescott report one non-
fatal case with transiently impaired glucose
tolerance (p. 506). Leader at p. 485.
Angina Pectoris: Drs. D. A. Birkett and
D. A. Chamberlain assess the value of
Il-adrenergic blockade with pronethalol and
propranolol by controlled treadmill exercise (p.
500).
Fibrinolysis and Coagulation: Dr. J. D. Cash
finds fibrinolytic activity in relation to moderate
exercise in fit young adults varied uniformly in
the same subject and was greater in women than
men (p. 502).
Hypokalaemia: Unexplained urinary potassium
loss in Hodgkin's disease (p. 507).
Emergency Dentistry: Dr. G. R. Seward
discusses dental diseases which cause pain (p.
509).
Appointments System: Dr. J. S. K. Stevenson
reports that after initial resistance and diffi-
culties an appointments system helped reduce
the work load in a group practice (p. 515).
Pertinax: Without Prejudice (p. 519).
Mammography: As a screening test for breast
cancer (p. 484).
Open X-ray: Further experience of its practi-
cability (p. 520).
Vincent's Angina: Letter on advisability of
dental measures in addition to drug therapy (p.
522).
Perfusion Fluids: Warning of contamination
(p. 523).
University Clinical Teachers Pay: Letter from
Dr. K. Zinnemann (p. 527). Government
statement (Supplement, p. 116). Leader at p.
483.
Hospital Junior Staff: Letters (p. 527), B.M.A.
statement (Supplement, p. 115).
Medico-Legal: Articles on " Damages for
Death " and "Moment of Death " (p. 533).
G.M.S. Committee: Report of meeting (Supple-
ment, p. 113).

Cardiogenic Shock
Shock is a state of circulatory failure. It is characterized by systemic
arterial hypotension (brachial blood-pressure less than 80 mm. Hg),
sweating, and signs of peripheral vasoconstriction. These include pallor,
cyanosis, a cold clammy skin, and low volume pulse. It may be associated
with evidence of poor tissue perfusion such as mental apathy, confusion,
or restlessness and oliguria.
A low cardiac output and stroke volume accompany the state of

shock. But a compensatory increase in systemic vascular resistance is
inadequate to prevent systemic arterial hypotension. The fall in cardiac
output occurs either because of damage to the heart or because central
venous pressure is inadequate to fill the right side of the heart owing to
failure of the peripheral circulation. The immediate physiological
response to the lowered cardiac output is vasoconstriction of both
arterioles and venules, especially those of the gut and kidneys. This helps
to maintain circulation through the unconstricted carotid and coronary
vessels. But this vasoconstriction is of only temporary benefit, for not
only does it increase the work of the heart but the impaired perfusion of
the tissues leads to hypoxia and hence metabolic acidosis. Acidosis causes
relaxation of the precapillary sphincters, as the capillaries are more under
local metabolic control than adrenergic control. The post-capillary
sphincters on the venous side are more resistant to anoxia and acidosis,
and maintain their tone, so that blood fills the capillary bed.' The venous
return is thus further reduced and shock becomes irreversible.

Shock has many causes. Haemorrhage, trauma, bacteraemia, and
primary cardiac disease are examples. Although the clinical picture and
the consequences of impaired perfusion of the tissues are common to all
forms of shock, cardiogenic shock has causes different from those of
other forms of shock. Consequently, remedies that are beneficial in one
form of shock may not be so in another.

In cardiogenic shock the breakdown of the circulation is due to
impaired function of the heart. Although shock may occur in cardiac
tamponade, dissecting aneurysm, myocarditis, terminal phases of conges-
tive cardiac failure, and pulmonary embolism, it is most commonly seen
as a result of cardiac infarction. Cardiogenic shock occurs in about
200% of patients with myocardial infarction and has a mortality of
80%.2 Impaired contractility of the heart muscle is the main aetiological
factor in cardiogenic shock, though reflex vasoconstriction secondary to
pain and anxiety accentuates the impaired perfusion of the tissues found
in coronary thrombosis. The cardiac output is lower in patients with
myocardial infarction with shock than in those with uncomplicated
infarction 3; the systemic vascular resistance is raised above normal,
though there is no significant difference between the two groups in vascular
resistance. The central venous pressure may be low, normal, or raised,
the level depending on the presence of venoconstriction, the duration
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of shock, and the occurrence of congestive cardiac failure.4
At present the treatment of cardiogenic shock is empirical
and unsatisfactory. Adrenergic drugs and their antagonists
have been recommended with equal enthusiasm. Rational
therapy requires assessment of the haemodynamic state of the
patient, and measurements of central venous pressure, cardiac
output, and intra-arterial pressure are important to correct
management.
Four major difficulties confront any attempt to assess the

value of the various treatments recommended for shock.
First, the emergency measures necessary make control
studies impossible to carry out, so that objective evaluation
is difficult. Secondly, haemodynamic studies are necessary
to understand the physiological disturbance and permit the
wisest choice of therapy, yet these are rarely available.
Thirdly, patients in cardiogenic shock are far from being in
a steady state, so that even when measures of cardiac output
and of venous and arterial pressures are available they must
be interpreted with caution. Fourthly, there is no satisfactory
experimental model.

It is generally agreed that the promptness with which
measures of combating shock are instituted is an important
factor in recovery. Treatment should begin with the relief
of pain and allaying anxiety, as these measures will reduce
reflex vasoconstriction. The best drug to give is diamorphine
(heroin). It should be injected intravenously or intra-
muscularly, because it will be absorbed poorly from
subcutaneous tissues of a patient in circulatory failure. The
venous return to the heart should be aided by laying the patient
flat. When bradycardia is severe, atropine is often of
striking benefit. In view of the arterial hypoxaemia and
tissue acidosis these patients are in urgent need of oxygen in
high concentration. But the response to oxygen is disappoint-
ing, because the shunting of blood through pulmonary vessels
inaccessible to gaseous exchange interferes with the oxygena-
tion of blood in the lungs.' 6 The metabolic acidosis requires
correction just as it does after cardiac arrest. This helps to
improve myocardial function, to reduce the ill effects of
tissue acidosis on the peripheral circulation, and to
diminish the risk of cardiac arrhythmia. To determine the
amount of bicarbonate required to do this properly will
require serial acid-base determinations.'

Patients with "coronary shock " are in heart failure and
have a lower cardiac output than those with myocardial
infarction uncomplicated by shock. Digoxin would therefore
be rational treatment. In experimental animals prophylactic
digitalization protects the heart from the impaired action
of the myocardium resulting from haemorrhagic shock, and
it increases survival." In man digitalis will increase the force
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of contraction and lower the-txygen requirement of hearts not
in failure.9 In cardiogenic shock in man digoxin has been
shown to raise the cardiac output,'0 and there is no convincing
evidence that it induces arrhythmia except when given
intravenously too quickly.

Vasopressors are generally unsatisfactory and their pro-
longed use harmful. Increased aortic pressure may tempor-
arily enhance coronary artery perfusion in patients with
arteriosclerotic heart disease. The coronary blood-flow in
these patients depends on the blood-pressure, because the
coronary vessels are already maximally dilated." However,
preoccupation with the blood-pressure is dangerous, for it
is not the pressure itself that is important but rather perfusion
of the tissues. Arterial pressures of 50/40 mm. Hg may
occur in normal persons with no reduction of cardiac output
if the systemic circulation is widely dilated,'2 and if the
arterioles are constricted a high diastolic blood-pressure with
a large pulse pressure may be associated with a very low
cardiac output. In cardiac bypass operations in a vaso-
dilated patient good perfusion is possible with an intra-arterial
pressure of 35 mm. Hg provided the rate of flow of the
blood approaches the estimated requirement for the body
surface."3 In the treatment of cardiogenic shock a pressor
response does not mean relief of shock,3 '4 and the cuff
pressure is often a misleading measure of intra-arterial
pressure.' ' Animal experiments have shown a positively
harmful effect of vasopressors when given in states of
haemorrhagic and bacteraemic shock,'6 1" and the infusion
of pressor agents to intact animals can itself produce shock
even though there is an initial rise of blood-pressure.' Vaso-
pressor drugs act primarily on visceral vessels to increase
peripheral resistance and profoundly decrease the flow of
blood through the organs. The efficiency of an already
weakened heart is further depressed by the increase in total
peripheral resistance, metabolic acidosis, and a decreased
venous return resulting from the peripheral vascular disturb-
ances.

However, reports have appeared from time to time
indicating that the outcome of cardiogenic shock can be
improved by giving vasopressor agents.'3 " 19 " Other
physicians have recorded their unfavourable experiences with
vasopressors in coronary shock,2' 22 and this must surely be
the experience of most of us. Thus, though vasopressors
may be of benefit occasionally, their prolonged use is posi-
tively harmful. Both noradrenaline and metaraminol enhance
myocardial contractility,"3 and this effect on cardiac muscle
is probably responsible for their occasional benefit. Drugs
that are pure vasoconstrictors increase systemic vascular
resistance but decrease cardiac output.3 Angiotensin has no
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stimulant effect on cardiac muscle, and, as it constricts
coronary vessels, should never be used.24

As vasoconstriction reduces perfusion of the tissues and is
responsible for the irreversibility of shock,"8 the possible value
of inhibiting it with an adrenergic antagonist has recently been
investigated.25 Phenoxybenzamine in combination with
intravenous infusions reduces mortality in haemorrhagic and
bacteraemic shock.18 26 27 In experimental cardiogenic shock
survival was considerably increased by phenoxybenzamine and
low-molecular-weight dextran but not by noradrenaline.28 2
PIhenoxybenzamine and noradrenaline together also gave good
results but no better than phenoxybenzamine alone. In
cardiogenic shock which follows cardiopulmonary bypass
operations for repair of heart defects the high peripheral
resistance due to high levels of circulating catechol amines
is deleterious to the already weakened heart, and adrenergic
antagonists such as phenoxybenzamine have been shown to
be beneficial."8 30 Phenoxybenzamine has recently been tried
and advocated for the treatment of cardiogenic shock in
man.3 1 However, as this drug increases the size of the
vascular bed, it should be accompanied by transfusion and
monitoring of central venous pressure. The natural anxiety
to avoid transfusion for patients with reduced cardiac output
is possibly overemphasized, as phenoxybenzamine actually
reduces the raised central venous pressure in patients with
pulmonary oedema.

It is too early to recommend adrenergic antagonists as
routine treatment for cardiogenic shock. However, vaso-
pressor drugs have done little to improve the mortality, and
their prolonged use is undoubtedly harmful. Phenoxybenz-
amine will receive increasing attention, though further work
will be needed to establish its true value.

Costly Error
Increases in the pay of university clinical teachers are
customarily geared to those periodically awarded by the
Review Body to hospital medical staff. This procedure was
being followed after the award to N.H.S. doctors in May, and
the advice of the University Grants Committee was already
under consideration by the Government when the pay-freeze
was announced on 20 July. As Dr. K. Zinnemann, Chairman
of the B.M.A.'s Full-time Medical Teachers and Research
Workers Committee, points out in a letter at p. 527, clinical
teachers believed, for reasons which he gives, that the
Government was committed to implement as from 1 April
whatever salary increases were due to them. This would have
put the teachers in the same category as their N.H.S. hospital
colleagues in relation to the operation of the incomes stand-
still.
The Government has now decided, in the light of the

considerations set out in the White Paper on Prices and
Incomes Standstill, that there should be no increase in clinical
teachers' pay. Briefly recapitulating the exchanges at a recent
meeting between a B.M.A. deputation and the Minister of
State for Education and Science, the Under-Secretary of
State for the Department, in a letter printed in the Supple-
ment (p. 116), repeats the Government's view that in " the very
strict sense that the context of the White Paper required "
there had been no commitment to increase the salaries of
teachers as a direct consequence of increases in the pay of
hospital medical and dental staff. That means that considera-

tion of any increase in clinical teachers' pay must now be post-
poned at least until the first half of 1967-which the White
Paper designates as a period of " severe restraint "-and, to
quote the Minister, " would have to be justified under the then
incomes policy criteria." These are unlikely to be other than
stringent.
The pay-freeze is a clumsy instrument which has been

wielded indiscriminately. Like everyone else it has hit,
doctors must accept the blow with what fortitude they can
(or emigrate). But there seems no valid reason for singling
out clinical medical teachers from their colleagues for treat-
ment which can be judged only as unjust,.and which will be
regarded as such by those in this small but select branch of
the profession. It cannot be believed that it was impossible
to apply a more lenient interpretation of the " strict " sense
of the terms of the White Paper nor that to do so would have
cracked, let alone broken, the solidarity of the pay-freeze.

This inept handling of the clinical teachers' case is
an error which in the long run is likely to prove costly
to British Medicine. Dr. Zinnemann estimates that
at least 500 more teachers will be required to staff the
urgently needed expansion of the medical schools. In the most
favourable circumstance it would be difficult to recruit that
number. Now it may well be impossible. The outlook
would be slightly less grave if it could be thought that the
Government understood the probable consequences of its
action. Unfortunately, there is little indication that it does.

The Endothelial Cell
There has never been any lack of interest by physiologists or
pathologists in the endothelial lining of the blood and
lymphatic vessels, nor have clinicians been unaware of the
importance of this barrier. Nevertheless, it has been
customary to think of this lining as " a sheet of nucleated
cellophane "-the striking phrase used by Lord Florey in his
Roy Cameron Lecture, which is printed at page 487 of this
week's B.M.7. Though this concept may have been due in
part to the success of Starling's work, it was also the result
of ignorance: but knowledge in this field is now advancing
rapidly.
The instrument of this revolution in knowledge has been

the electron microscope, which first revealed the structure of
the vascular wall. The endothelial barrier is now seen as a
layer of elongated cells with a full complement of intracellular
organelles. The endothelium normally forms a tightly inter-
digitated layer, but in some places, such as in renal glomeruli,
this is not so and the physical integrity of the capillary would
appear to depend on the basement membrane.

Continuous passage of molecules of all sorts between blood
and tissues is essential for life, and it is not surprising that
there is intensive research into the mechanism of this trans-
port. Since molecules leave the blood at a speed roughly
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