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Underdiagnosis and undertreatment' are matters which
demand the attention of the hospital doctor no less than the
family doctor. Respiratory function, drug effectiveness, and
the immunological state must all be assessed in the difficult
case. Social, educational, and psychological services may have
to be called upon to tackle problems in the home and at school.
Intractable asthma demands team work and co-ordination
between the family doctor and hospital services-and above all
a personal service which generates trust-but this is a counsel
of perfection when both inside and outside hospital the rota
system will ensure that at times the patient and parents are
going to feel let down.
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Paediatric anaesthesia
Unlike anaesthesia for cardiac surgery or neurosurgery,
paediatric anaesthesia is difficult to define. The term could
include anaesthesia for all types of surgery in children up to
about 15 years, but there are many similarities between
anaesthesia for older children and for adults. Most paediatric
anaesthetists in Britain would agree that "paediatric anaes-
thesia" applies to children up to about 3. Under this age the
differences between the child and the adult-and, indeed, the
differences between the young child and the older child-are
considerable.
The most obvious difference is that an average adult is

about 20 times heavier than an average newborn infant. The
adult's surface area is only about nine times that of the new-
born; so that a newborn infant's surface area is over twice the
adult's per unit body weight. This accounts for the much
greater heat loss in infants. Furthermore, the oxygen con-
sumption per unit of body weight is about twice that of the
adult-as is shown dramatically by the rate at which an infant
under anaesthesia becomes cyanosed if ventilatory problems
arise. In young children the narrowest part of the upper
respiratory tract is at the cricoid ring, and, since the ring is
circular, cuffed tracheal tubes are not necessary either for
anaesthesia or for ventilatory support after operation. Young
children have a high rate of intake and elimination of fluid,
which results in rapid dehydration when intake is impaired
(as, for example, in acute appendicitis), and fluid balance needs
careful supervision.
The difference in size is the problem causing the greatest

anxiety to the anaesthetist unaccustomed to dealing with small
children. Theory is no substitute for the confidence and skill
acquired by anaesthetising young children frequently. Other
differences in anaesthetic practice can be quickly learnt, even
without experience, though (as in any specialised subject) this
knowledge is best acquired practically. In young children most
surgery is performed to correct congenital abnormalities.
Diseases due to infection have greatly diminished, and trauma
due to burns has decreased as central heating has become
commonplace. Nevertheless, the incidence of congenital

anomalies is low: per 1000 births, tracheo-oesophageal fistula
occurs in about 0-2, Hirschsprung's disease in 0 5, and con-
genital heart disease in 6-9. Clearly, the current DHSS policy
of concentrating paediatric surgery in large centres, either in
children's hospitals or in large paediatric departments in adult
hospitals, is correct. This objective has yet to be achieved
throughout the country, however, and emergencies such as
appendicitis, intussusception, or trauma will always arise
outside such centres in hospitals with anaesthetists inexperi-
enced in paediatric anaesthesia.
There is, therefore, a dual problem in training in paediatric

anaesthesia. Firstly, a few trainees need considerable experi-
ence to enable them to undertake paediatric anaesthesia in
large centres. Such trainees will require a minimum of six
months' and preferably 12 months' paediatric anaesthetic
training, so that they may eventually work as consultants.
Secondly, very many trainees who will ultimately work in
adult anaesthesia need to become reasonably proficient in
dealing with the paediatric emergencies that may confront
them from time to time. Ideally this group ought to have about
three months' paediatric anaesthetic experience.
The small numbers of young children coming to surgery

make it extremely difficult to satisfy these different require-
ments, particularly the second. There is a danger that the
training of each individual may be so diluted as to be of little
value. Since it seems impossible to train everyone in paediatric
anaesthetics we should aim at training perhaps two con-
sultants at each district general hospital to deal with young
children. Most large paediatric centres in Britain and abroad
attempt to cater for both types of trainee, with a rotational
arrangement, often at registrar level, giving three months at a
children's centre. In the same paediatric centres there will
usually be some training for up to 12 months to take up con-
sultant posts with a large content of paediatrics.

For the future the DHSS policy of concentrating paediatric
surgery in children's departments or children's hospitals
should continue. At the same time we should aim at training
fewer paediatric anaesthetists to ensure that those who are
trained are competent. Once we have achieved these objectives
the hazard of the occasional paediatric emergency confronting
the anaesthetist unused to paediatric anaesthesia should
become far less common.

Myocardial imaging
Though radioactive materials have been employed for many
years in studying the circulation, their use in elucidating
coronary artery disease is a recent development. They may
be used dynamically (like a contrast material) to provide
information about the size of the heart chambers, the
ventricular ejection fraction, the motion of the heart wall, or
regional perfusion. The isotope is injected rapidly intra-
venously and its passage through the heart is recorded with a
scintillation (gamma) camera. Alternatively, radionuclides
may be used for static imaging, where time is allowed after
the injection and the intracellular uptake of radioactivity is
then assessed. In this way the gamma camera may display areas
of normal, infarcted, or ischaemic myocardium. Both
techniques avoid cardiac catheterisation, and if a mobile
gamma camera is used the investigation can be done at the
bedside.
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The most favoured radiopharmaceuticals are preparations
of thallium-201 and-technetium-99m. Thallium and other
potassium analogues are taken up by the normal myocardium,
so that an infarct of any age or a region of hypoperfusion is
shown as an area of absent or reduced activity ("cold spot").' 2
Technetium is taken up by damaged tissue so that an acute
infarct is shown as a positive image ("hot spot"). This artificial
and versatile isotope (half life 6 hours) may be used as sodium
pertechnetate or tagged to red cells or serum albumin when an
intravascular label is required; or to tetracycline,3 poly-
phosphonate, or pyrophosphate when tissue uptake is being
measured. Technetium-99m polyphosphate was first employed
in studying bone,4 but in 1974 Bonte and colleagues at Dallas
reported the use of technetium-99m stannous pyrophosphate
for myocardial imaging.5 A new preparation, technetium-99m-
imidophosphonate, has now been used experimentally and
clinically and claimed as the agent of choice.6 7 These
substances appear to be incorporated, probably with calcium,8
in or near the mitochondria of damaged cells in the form of
hydroxyapatite crystals9 10 and accumulate mainly in the
tissue at the edge of the infarct.

Imaging with technetium has been extensively used by the
Dallas group,"1-15 who have studied over 3500 patients.14 The
optimal time for the investigation is between 24 and 48 hours
after the onset of the infarct, with scanning one to two hours
after the injection, usually in three projections. For maximal
information the procedure may be repeated in a day or two,
or successive imaging with thallium-201 and technetium-99m
may be used.'3 16 Other variants are possible, such as combining
static and dynamic imaging.17 A positive result with a
technetium scan may usually be obtained up to six days after
the infarct; after this the image begins to fade, though
occasionally it persists for weeks or months. Assessing the
image is subjective, and the grading (customarily 0 to 4)
refers to the visibility of the image and not to its size.15
Unequivocally positive scans are present in some 90-95% of
ECG-proved transmural infarcts, where a localised area of
uptake is seen; in subendocardial infarction the images are
less intense and usually diffuse, so that the necrosis can
seldom be localised anatomically."
Uptake has also been observed in patients with stable'8 and

unstable'9 angina and with valve calcification, ventricular
aneurysm, or cardiomyopathy, and even after direct current
shock.20 The scintigram has not proved reliable in assessing
the size of an infarct, largely because the uptake of radio-
activity depends on blood flow and is not proportional to
the volume of the infarct.2'

In assessing the role of technetium scanning'4 15 21-23 we
have to remember the conventional methods of diagnosing
myocardial infarction. Thus in most patients the findings on
serial electrocardiographs and measuring serum enzyme
concentrations (together with necropsy findings) are the
standards by which imaging or scintigraphy must be judged.
Doubt whether myocardial infarction has occurred arises most
often in patients with old infarction, left bundle branch block,
subendocardial infarction, and after operation,24 when the
serum enzyme concentrations are raised because of tissue
trauma. In these cases the physician will hope for the most
help, and he will further ask whether the scintigram can
determine the cause of prolonged angina in acute coronary
insufficiency, perhaps by demonstrating areas of necrosis
too small or too diffuse to be detected by routine investiga-
tions.'9

Technetium preparations are cheap and safe, but gamma
cameras are expensive, and few medical units have them.

Care in technique and caution in interpretation are required
for reliable results.15 20 Bedside scanning is the icing on the
cake of diagnosis of an infarct, and those physicians who do
not have it should not feel too deprived: the information
obtained by scintigraphy has still to be evaluated, and the
clinician may yet find that the management of his patients
will need no radical change.
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Link between hepatoma
and hepatitis B
Though rare in Western countries, hepatocellular carcinoma
(hepatoma) is common in Africa and Asia. Of the various
possible genetic and environmental factors that have been
implicated, the most important are aflatoxins and hepatitis B
virus, and a recent international workshop' discussed the
implications of the link between the latter and hepatoma.

In 1970 Vogel et al,2 using relatively insensitive techniques,
found that 40% of their patients with hepatomas had hepatitis
B surface antigen (HBsAg) in their serum. The proportion
was highest in young patients without underlying cirrhosis
(7000 of those under 30) and lowest (17%) in patients over 50.
In a British study of 17 patients with HBsAg-positive chronic
liver disease of at least six months' duration five of the patients
developed hepatoma.3 All were of Mediterranean stock. Soon
afterwards an incidence of 31% of HBsAg was reported in
patients with hepatoma from Athens.4
Not surprisingly, as more sensitive techniques such as

radioimmunoassay and haemagglutination have come into use,
much higher rates have been reported from series in Taiwan,5
South African blacks,6 Greece,7 Thailand,8 Senegal,9 Uganda,2
and South Vietnam10-areas where at least 700 of the normal
population are HBsAg carriers. HBsAg has been found less
frequently with hepatoma in series in France and the United
States, where HBsAg carriers are far less common.11 12

Furthermore, Maupas et al13 found antibodies to the hepa-
titis B core antigen (anti-HBc) in 9500 of African and Asian
patients with hepatoma and suggested that some patients may
continue to produce core antigen but not surface antigen:
thus screening for hepatitis B virus by HBsAg assay alone may
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