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Climate in the Theatre
Several studies have considered in detail the effect of the
operating theatre environment on the surgical team,1 2 but
few have been concerned with its effect on the patient.
A recent investigation3 of the influence of ambient tem-
perature on the oesophageal temperature of patients during
intra-abdominal surgery is therefore of interest. It showed
that in an ambient temperature range of 21-24°C (70-75°F)
the oesophageal temperature fell about 07°C in 11 patients
during the first hour of an operation, but did not continue
to fall in the second hour. In a second grouD of patients in
an ambient range of 18-21°C (65-70°F) the temnerature
fell about 1J4°C in the first hour and a further 02°C in
the second hour. The "critical" theatre temnerature was
said therefore to be 210C, and it was recommended that
ambient theatre temperature should be in the range
21-24°C. However, at 24°C the covered patient is as likely
to gain heat as to lose it.4

Other factors also influence the loss of heat. The effect
of anaesthesia is to promote vasodilatation and redistribute
heat from the centre to the periphery of the body, thus
allowing heat to be lost.5 Other effects such as over-
ventilation or hypovolaemia may later produce vasocon-
striction, which limits further heat loss. Dry insDired gases
promote the loss of heat by evaDoration, and cold infused
fluids will also cool the body. Theatre temperature is thus
only one factor to consider. Environmental temperatures
above 210C are uncomfortable to surgeons, who prefer an
ambient temperature of 19-21°C and a relative humidity
of 45-55%.1 Furthermore, the rare occurrence of hyper-
thermia during surgery68 makes a high temperature in the
theatre undesirable. for it is difficult to lower it rapidlv.
A microclimate therefore must be created round the

patient which will effectively limit heat loss and yet allow
control. In thoracic surgery a heat-reflective blanket to re-
duce loss of radiant heat can be effective.9 The desirability of
measuring the skin temperature at several sites in addition
to the body's internal temperature has been emphasized.
In open heart surgery a water circulation mattress and
a mattress filled with methyl-cellulose gel pre-heated to
32-330C (89-910F) have been described.4 10 These reduced
the fall in the body's central temperature and kept the
mean surface temperature above the critical level for
metabolic stimulation. The use of an electric underblanket
at 40-420C (82-850F) has also been described," but this
must carry considerable risk of accidental burn;ng. For
newborn and small children the inspired gases must be
humidified and infused fluids warmed.'2 The avoidance
of heat loss depends on the careful control of all possible
causes of it.
The avoidance of loss of heat during surgical operations

deserves more thought than it has received. The emphasis
on the benefits of reducing the metabolic rate by lowering
body temperature has caused insufficient attention to be
paid to the metabolic cost of warming up after operation.
The patient's oxygen consumption'3 rises and sometimes,
but not always, he shivers. During bouts of shivering the
oxygen uptake may be as much as 500% of the basal level
and be associated with frank cyanosis. Hypoxaemia and the
sensation of cold which many patients complain of later
lead to restlessness. In this way heat production rises
rapidly during recovery from anaesthesia, and it may cause
central pyrexia if the distribution of heat is hindered by
peripheral vasoconstriction caused by cold. The vasocon-

striction may mask hypovolaemia, and subsequent vaso-
dilatation may be accompanied by a fall in arterial pressure.
Thus quiet, uncomplicated recovery from anaesthesia and
surgical operation depends on the control of heat loss, and
this can be achieved only by balancing a variety of factors.
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International Cancer
Research
During the past few decades epidemiological studies, backed
up by laboratory investigations, have been telling us in
practical terms more about the causation of human cancers
than purely experimental studies.

Epidemiological studies in developed countries showed
that certain occupations such as those entailing exposure to
coal tar, soot, mineral oil, certain aromatic amines, asbestos,
haematite ore, nickel and chromium compounds, and sun-
light are associated with a high incidence of cancer of the
lung, skin, or bladder. Other studies have shown a sDecial
risk of lung cancer in smokers and an association between
the risk of cancer of the uterine cervix and low standards
of sexual hvgiene.1 Studies of this kind have shown the
epidemiological approach to be a remarkably sensitive tool.
Nevertheless, such are its limitations that it has not yet
disclosed the activity of weak carcinogens in food or signi-
ficant causes of gastrointestinal cancers. When studies are
confined to a single country or ethnic group, there may be
no identifiable control group of individuals who are not
exposed to the relevant carcinogen. This is less likely to
happen if comparisons are made between peoples in different
countries, and a good starting point for a study is to com-
pare the environmental exposures of people in areas of high
and low incidence for a particular form of the disease. The
next stage can then be to follow up with laboratory studies
positive or suggestive findings on cancer incidence in
persons who migrate in either direction between areas of
high and low incidence.2

Research along these lines has become the principle pre-
occupation of the International Agency for Research on
Cancer (I.A.R.C.) in Lyon.3 Under the directorship of Dr.
John Higginson a co-ordinated programme of environmental
cancer studies has been initiated. This includes the identi-
fication of areas of high and low incidence by the establish-
ment and support of cancer registries in undeveloped or
developing countries, and the sending of trained workers
and the provision of up-to-date information to distant patts
to ensure that the same diagnostic criteria are employed and
that the best use is made of gathered information. Despite
these efforts there remains the serious difficulty or im-
possibility of finding out the size of the population at risk
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in remote places, where the only information on cancer
prevalence is that derived from the persons who happen
to find their way into hospitals and into cancer registry files.
At present the I.A.R.C. is undertaking studies in areas

where cancer of the oesophagus is prevalent. In this con-
nexion the Northern Gonbad region of Iran is of special
interest because, unlike other high-incidence areas, the rate
in women is more than that for men. In that region there
is so far no clue to the nature of the causative factor. In
Brittany, on the other hand, a high incidence of the disease
in men seems to be associated with a high incidence of both
alcoholism and cirrhosis of the liver.
An interesting part of the I.A.R.C.'s programme is a study

designed to see whether data from cancer registries could in
future be used to give early warning of the introduction of
new cancer hazards into the environment. At the same time,
in collaboration with the Division of Health Statistics of
the World Health Organization, the I.A.R.C. is examining
the need for revision of the cancer section of the Interna-
national Classification of Diseases, and experimental studies
on polycyclic aromatic hydrocarbons, nitrosamines, aflatoxin,
and asbestos have been organized on a collaborative basis.

Despite its need for a larger budget and the slow speed
at which its permanent buildings seem to be going up, the
International Agency has already succeeded in having an
impact in several important aspects of research on a disease
which year by year grows in relative importance as the
risk of premature death from other causes recedes.
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Surgery of Patent Ductus
Arteriosus
Over 30 years ago R. E. Gross and J. P. Hubbard reported
the first successful ligation of a patent ductus arteriosus.1
Since then a wide experience of the operation has been
gained in many centres all over the world, and a recent
article from the team at the Hospital for Sick Children in
London has reviewed their results in a total of 936 pro-
cedures carried out between 1946 and 1969.2
The rationale for operating on a patent ductus is provided

by the natural history of the lesion.3 M. Campbell has
calculated that only 0-6% of all persistent ductus would
close spontaneously every year. Moreover, the death rate is
heavy in the first two years of life, though thereafter only
0.5% die each year in the first two decades. Nevertheless,
by the age of 10 years the risk of bacterial endocarditis
increases to 0.45% per annum and this continues for 40
years or more. At the beginning of the third decade the
death rate increases from heart failure due to various causes
associated with the persistent duct and reaches 20% by the
age of 30. Further complications which develop in older
adults are calcification of the ductus, aneurysmal dilatation
of the aortic end, pulmonary hypertension, left ventricular
hypertrophy, and heart failure. Thus by the age of 60
roughly 60% of untreated patients will have died. Since in
uncomplicated cases closure of the ductus is a safe surgical
procedure, most children now have this operation performed,
and further figures relating to unoperated ducts are unlikely
ever to be produced.

There are two surgical methods of dealing with patent
ductus-namely, ligation and division-and there has been
much debate about which is better. Some workers in the
United States have tended to favour division,4 but un-
doubtedly in the uncomplicated case ligation is adequate.
Division is reserved for large ducts where ligation might be
risky, and it carries a higher morbidity, though it eliminates
any risk of recanalization. In the vast majority of the series
described from the Hospital for Sick Children the treatment
was by ligation using two ligatures of thick plaited silk, and
the results were excelient.
Of the 936 consecutive cases closed surgically in infants

and children, there were 789 without any other cardiac
anomaly. In this group there were 11 deaths, but seven of
these had severe congenital anomalies other than cardio-
vascular. Most of the deaths in this series, as would be
expected, were associated with additional congenital cardiac
lesions, 48 out of 197. Of these deaths, 47 occurred in
infants, and of 691 patients over the age of 1 year the hos-
pital mortality rate was less than 0 5%. The commonest
additional heart lesions were coarctation and ventricular septal
defect, but other lesions such as aortic and mitral valve dis-
ease, pulmonary stenosis, and transposition of the great
arteries also occurred as well as several highly complicated
congenital lesions.
The authors confirm that a patent ductus presenting the

classical clinical signs and diagnosed by a cardiologist as a
solitary lesion does not need further investigation, and many
of their cases were referred straight for surgery on clinical
diagnosis alone. The development or persistence of pul-
monary hypertension with an increased pulmonary vascular
resistance is the main worry about delay in treating patent
ductus arteriosus. Eventually, irreversible changes will ensue
and operation will no longer be feasible. In this series
pulmonary hypertension occurred in 28 patients with an
isolated patent ductus and in another 38 patients with
additional cardiac anomalies. When the pulmonary vascular
resistance was close to the systemic vascular resistance, the
pressures in both arterial systems were recorded at opera-
tion, and ligation was not proceeded with unless the pul-
monary artery pressure fell after trial occlusion of the
ductus. In five patients in this series the pressure was found
to increase or remained unchanged and so operation was
not carried out. Of the 66 patients known to have pulmonary
hypertension, 10 died in hospital, and despite operation a
further three died some years later from severe and increas-
ing pulmonary vascular disease.

If the patent ductus had resulted in heart failure, enlarge-
ment of the heart, or pulmonary hypertension, operation
was performed as soon as possible after diagnosis whatever
the age. Generally, however, the age regarded as optimal
for operation varies from unit to unit and in most places the
operation is postponed until the child is walking and can
feed itself. Ideally, the operation should be completed before
the child starts school and the team from the Hospital for
Sick Children recommend 4 to 5 years as the most suitable
age.
Of the postoperative complications recanalization of the

ductus is the one most widely recognized, though this is
now extremely rare; in this series the complication occurred
in only four children and in no case was it fatal.

In summary, therefore, this very large series presents
unequivocal evidence that ligation of the patent ductus
arteriosus in a child without other associated lesions is a
safe and curative operation. It should be carried out before
the age of 5 so that the child can grow up normally with
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