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Recognition and management of right ventricular infarction
reduce the morbidity and mortality in cardiogenic shock.'
Postmortem studies have shown that the right ventricle is
commonly affected in myocardial infarction2 but dominant
right ventricular dysfunction is uncommon; left ventricular
dysfunction usually predominates. Right ventricular
infarction almost always occurs with occlusion of the right
coronary artery and is associated with inferior infarction.3 A
patient with cardiogenic shock and inferior infarction who
has increased central venous pressure, a positive Kussmaul's
sign, and clear lung fields may well have right ventricular
infarction whereas this is most unlikely in anterior infarction.4
Patients with right ventricular infarction are often treated
paradoxically: diuretics are stopped, although the patients
may have oliguria; nitrates are stopped, although the patients
may have acute ischaemia; and large volumes of fluid are used
in patients with increased venous pressure.

Unless the right ventricle is hypertrophic from another
cause the changes in the electrocardiogram are often subtle
after right ventricular infarction.5 Elevation ofthe ST segment
in lead V4R is both sensitive and specific for right ventricular
infarction, and this lead should be recorded in all patients
with inferior infarction.6
The most important advance in recognising and treating

right ventricular infarction is haemodynamic monitoring with
pulmonary artery catheters.7 Most patients with right
ventricular infarction have increased right atrial pressure and
a ratio of right atrial to pulmonary wedge pressure of greater
than 0.86.8 A low or normal wedge pressure in a patient with a
low cardiac output after inferior infarction should always alert
the doctor to the possibility of right ventricular infarction.

Radionuclide ventriculography may show right ventricular
dysfunction and dilatation and abnormalities in the motion of
the ventricular wall.9 10 Infarct scintigraphy seems to be
sensitive but not specific for right ventricular -damage."
Echocardiography may show right ventricular hypokinesis,
and changes in the relative pressures of the right and left
ventricles may be reflected by flattening ofthe interventricular
septum. 12
The most important step in treating right ventricular

infarction is to confirm the diagnosis early. If this is done the
patient should recover.' A pulmonary artery catheter should
be inserted in any patient who has cardiogenic shock after a
myocardial infarction, especially if there is no pulmonary
congestion. The central venous pressure is inaccurate in
assessing left ventricular filling pressure, and treatment based

on this alone may be dangerous. 13 The first step in treatment is
to avoid agents that reduce ventricular preload-namely,
diuretics, nitrates, nitroprusside, and narcotics. If the patient
requires pain relief non-narcotic agents should be used first,
and if narcotics are needed small frequent doses should be
used to minimise their haemodynamic effects. 14

For years the mainstay of treatment was volume expansion
alone.7 Rapid infusion of colloid solutions may increase left
ventricular filling pressures and cardiac output. But both
right and left ventricular filling pressures will be augmented,
and right ventricular dilatation may occur'5-possibly
impairing left ventricular filling and hence systolic func-
tion.'6 17 If the cardiac output fails to increase in response
to volume infusions inotropic agents are indicated- and
dobutamine is probably the best.'3 8 It tends to increase
cardiac output without increasing pulmonary artery pres-
sure.'9 This is particularly important as pulmonary artery
pressure reflects right ventricular afterload. The right
ventricle is sensitive to increase in afterload and will dilate and
fail,'6 which may lead to impairment of left ventricular filling
and output.

If the patients have left ventricular dysfunction they
may already have appreciably increased pulmonary artery
pressure. Any increase in right ventricular diastolic pressure
and volume will cause intrapericardial pressures to rise,
leading to increases in left ventricular filling pressure without
increases in volume.20 Thus a vicious cycle of progressive right
and left ventricular dysfunction leads to a catastrophic fall
in cardiac output. In these circumstances it may be necessary
to "unload" the left ventricle using a combination of the
arterial vasodilatation of nitroprusside and inotropic effect of
dobutamine.21 Great care has to be taken to minimise the
venodilator effects of nitroprusside, which may of course
worsen the patient's condition. It may be necessary to
use intra-aortic balloon counterpulsation to reduce left
ventricular afterload without affecting preload.

Arrhythmias associated with right ventricular infarction
need active treatment, and ventricular arrhythmias related to
complete heart block may demand sequential atrioventricular
pacing.22 Rare complications of right ventricular infarction
include right ventricular rupture,23 ventricular septal defect,24
shunting across an atrial septal defect or patent foramen
ovale,25 papillary muscle rupture,26 and pulmonary emboli.27

In conclusion, acute right ventricular infarction should be
considered in all patients with cardiogenic shock after
myocardial infarction. It requires haemodynamic monitoring
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and intensive treatment. If the condition is diagnosed early
and treated appropriately the prognosis is much better than
that in patients with cardiogenic shock caused predominantly
by left ventricular dysfunction.2829
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Non-migrainous headaches

Classification and management

Headaches are common and are ofmany different types, most
of them benign. Not surprisingly, different names and
systems of classification abound. In an attempt to sort out the
confusion the International Headache Society has produced a
new set of guidelines, classifying headaches into 13 different
groups (box).' (For details of migraine see next week's issue.)

Tension type headaches, which may be either episodic or
chronic, are the commonest headaches and include muscle
contraction headache, stress headache, essential headache,
and psychogenic headache.' These types ofheadache typically
press "like a tight hat"; the pain is mild to moderate, bilateral,
and does not worsen with normal physical activity. Vomiting
is unusual, but photophobia and phonophobia may occur.
Headaches in this group are further subdivided into those
with abnormalities of the pericranial muscles diagnosed
either by palpation or by electromyographic evidence of
increased muscle activity at rest and those without such
abnormalities.

Treatment of tension type headaches is unsatisfactory. A
detailed history with attention to symptoms of anxiety and
depression should be taken and a careful examination,
including palpation of the head, performed. Patients should
be given an explanation of the possible mechanism of the
headaches. They will commonly have received an unsympa-
thetic hearing from their doctor; general practitioners are
well placed to recognise the social and family stresses their
patients may be suffering, and theit support is important
for the successful management of this condition. Psycho-
therapy, counselling, and emotional support may be of
value. Psychiatric referral is likely to be rejected by many

patients until other therapeutic measures have been tried.
Muscle contraction headaches may also be the response to
localised disease of the head, temporomandibular joint dys-
function, cervical spondylosis, eye muscle disorders, and
sinus diseases,2 which should of course be treated if found.

Episodic tension headaches with a prominent muscle
component may be helped by simple massage. Analgesics do
not usually help, though non-steroidal anti-inflammatory
drugs may be useful.3 Amitriptyline and other tricyclic drugs
may non-specifically raise the pain threshold, and full doses
should be given for several months in resistant cases. Adding
propranolol may provide an extra therapeutic benefit.2

Treating chronic tension type headache is even more
difficult. Sedative drugs such as benzodiazepines have
commonly been prescribed, but these should be avoided as
tolerance usually results and the problems of chronic sedative
usage may emerge. Episodic use of these drugs may some-
times be helpful for severe bouts ofpain. Their dose should be
rapidly tailed off once the pain has been controlled. Other
non-pharmacological measures should be considered. Experi-
ence in America of biofeedback techniques, behavioural
programmes, and relaxation suggest that these may be
helpful.4 Few controlled trials have, however, been done to
support these claims, and these treatments are not easily
obtained in Britain.

Tension headache and migraine commonly coexist, and
coding them separately in order ofimportance is preferable to
using the term "combination headaches." Treatment is
directed towards the more important of the two, though
prophylaxis against migraine is easier to prescribe.
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