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condition of the patient are documented. This being so, it is a
duplication for the anaesthetist to rev.'fite routine clinical findings
which are aLready in the notes. I feel that he should make a
statement which includes the exercise tolerance, the haemoglobin
level, the weight, and the blood pressure, and then only positive
or pertinent negative findings in the history or clinical examination.
As an example of pertinent negative findings, if albumin is found
in the urine statements on its aetiology and on the renal function
are pertinent even if negative. It is pertinent to note down that
a baby presenting for a hare-lip repair is well nourished and free
from upper respiratory or alimentary infection, though such a
note would be unnecessary in a fit adult undergoing surgery of the
hand. "When cardiovascular disease has been found I think it
necessary for the sake of the anaesthetist's perspective and judg­
ment to set down systematic notes as described above, but should
no such disease exist this writing would be a waste of time.

For these reasons an anaesthetic chart with a mass of standard
pre-anaesthetic information to tick off or encircle is not the ideal.
Similarly, charts which contain rows of drugs and require the
anaesthetist to place a tick here and there at the completion of the
operation fill little useful purpose..

If is the sequence of events and the drugs used in their relation fO
the patient's condition during anaesthesia which should be recorded;
such a record is of benefit to the patient and to the anaesthetist.

In research, the majority of investigations are planned in ad­
vance, and documentation of the factors under consideration are

RADIATIO

seldom facilitated by an elaborate printed standard anaesthetic
chart.

The chart I favour contains headings for the patient's name
age, sex, etc., and his disease, exercise tolerance, weight, haemo:
globin and blood pressure; the amount of blood lost and of blood
and other intravenous fluids given; premedication; and operative
and post-operative notes. The chart is made of cardboard of
adequate size to give space for documentation. Whatever chart
is used, its value to the anaesthetist is lessened if it is lost to him
in the hospital records. These charts should be kept in the anaes­
thetic department, where they may be scrutinized and where
they represent the work and the progress of individual anaesthetists
and the department as a whole.

SUMMARY

The role of documentation in the development and application of
clinical anaesthesia, which includes aspects of interest in the pre­
operative and operative phase, is discussed.

I should like to thank Dr. H. Grant-Whyte for his interest and
help in this paper.
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HAZARDS *
J. K. MCCABE, President, Border Branch, Medical Association of South Africa, 1959

]n thinking about a suitable subject for this address I found that
many of the possible choices have been ably dealt with in the
past half-dozen years. The subject 1 have chosen appealed to
me as one which has evinced much interest in our profession and
among the general public during recent years. A great deal has

been written on radiation hazards
and risks have been frequently ex­
aggerated, with the result that
those not intimately connected
with the use of ionizing radiations
are apt to be confused by the
welter of conflicting statements
and opinions. As a profession
our principal concern is with the
delayed effects following diag­
nostic and therapeutic radiation.
The most important of these
effects are leukaemia and cancer.

It is my intention to review
some of the work that has been
done on this subject. The Medical
Research Council report on 'The
hazards to man of nuclear and
allied radiations',1 which was pub­
lished in 1956, is a very important
contribution and much of what I
shall say is drawn from this
excellent report.

Dr. J. K. McCabe

THE EFFECTS OF 10. 'IZING RADlATIONS

Ionizing radiations of which the common types are X-rays, gamma
rays, alpha and beta particles and neutrons, are so called because
they give rise to the formation of electrically charged particles,
ions, in the maller through which they pass. X-rays and gamma
rays can penetrate the whole body and it is with these that we are
chiefly concerned. The biological effects are dependent on the
intensity of the radiation and the period of exposure.

The effect we have to consider are (a) somatic, involving cellular
damage and destruction, and (b) genetic, due to gene mutations.
Our knowledge of the effects on human beings has been gained
by the study of:

• Valedictory Presidential Address, East London, 27 February 1960. Sub­
mitted for publication on 15 June 1960.

(i) The use of X-rays and radium in the treatment of disease,
mainly cancer;

(ii) occupational hazards of radiologists, workers in the lumin­
izing industry, and miners of radio-active ores;

(iii) The study of the victims of atomic bomb explosions; and
(iv) experiments on animals.

Leukaemia
Let us first consider radiation-induced leukaemia.

1. Atomic Bomb Explosions
The Atomic Bomb Casualty Commission of the United States

Research Council has recorded the incidence of leukaemia in
Hiroshima and Nagasaki following the atomic bomb explosions.
During the period 1947 - 1954 Moloney' reports 92 cases among
survivors. Of these 39 suffered from chronic myelogenous leukae­
mia, 25 from acute myelogenous leukaemia, and 14 from acute
lymphatic leukaemia. The expected incidence in the same cities
in an unexposed population would have been 25.

It is interesting to note that in survivors who were 2,000 metre
or more distant from the explosion, the incidence of leukaemia
was 2 cases in every 10,000 persons, whereas for those under
1,000 metres distant the incidence was 128 per 10,000. The average
time lag before the first appearance of symptoms was 6 years.
The incidence remained approximately constant up to the 9th
year.

2. Deep X-ray Treatment of Ankylosing Spondylifis
Court Brown and Doll' studied the incidence of leukaemia in

13 - 14,000 cases of ankylosing spondylitis treated with X-rays
between 1933 and 1954. They found that the incidence increased
with higher doses. The general incidence was approximately
10 times higher than the normal expectation, but was still only
one-third of I %. There was no increased incidence in a much
smaller control series of 400 untreated cases. The latent period
was about 6 years, similar to that in the Japanese cases, and
the great majority were of the myeloid (not infrequently acute
myeloblastic) type. In a later paper these authors concluded that
the evidence suggested a linear relation between the cumulative
dose of radiation and the biological effect-in this case leukaemia"
Burnet' quotes Faber in Denmark as having found an increased
incidence of myeloid leukaemia in association with past exposure
to X-rays, but not of chronic lymphatic leukaemia. Abbalt and
Lea· stated that there was an association between leukaemia
and non-irradiated ankylosing spondylitis, but they also considered
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that radiation plays a major part in the production of leukaemia
in cases of ankylosing spondylitis. There is, in fact, no doubt
of this. However, a proper perspective must be maintained and
I cannot do better than quote the comment of Sir Macfarlane
Burnet, chairman of the Australian ational Radiation Advisory
Committee: 'Perhaps the most important thing to remember
about the results of this investigation is the rarity of leukaemia,
even after heavy dosage'.' All authorities are agreed that deep
X-ray therapy should continue to be used in the treatment of
ankylosing spondylitis since the benefits conferred far outweigh
the risks, and these will be significantly reduced by the more
conservative approach to dosage and fields which has now been
generally adopted.
3. Leukaemia in Radiologists

The incidence of leukaemia in American radiologists has been
shown to be significantly higher than among their non-radio­
logical colleagues (5 - 10 times) before the standards of protection
were as high as they are now. 6

,7 In view of this, a most interesting
investigation was conducted by Court Brown and DollS on behalf
of the Medical Research Council. The expectation of life and
mortality from cancer among British radiologists from 1897 to
1956 has been compared with those for comparable groups:
(a) Social class I-an equivalent social group, and (b) doctors.
These authors state in their summary: 'A study has been made of
the causes of death of 1,377 male British radiologists (including
Eire) during a 60-year period from 1897 to 1957. A comparison
of the observed and expected numbers of deaths from all causes
provides no evidence that occupational exposure to ionizing
radiations has caused a detectable non-specific shortening of the
expectation of life. This is particularly striking since the popula­
tion includes most of the pioneer British radiologists, many of
whom are known to have suffered from specific effects of over­
exposure, that is, radiation dermatitis and skin cancer'.

However, there was a significant excess of cancer deaths in
men entering the practice of radiology before 1921, the year in
which the first committee to advise on protection was formed.
The excess was confined to tumours of the skin and pancreas and
(possibly) leukaemia.

There was no excessive mortality from CilOcer in men entering
radiology after 1920, but it is perhaps a little early to make a full
estimation of the hazard. There was an apparent increase in the
incidence of leukaemia in the group, but the numbers were too
small to jl{stifY conclusions.
4. Leukaemia in Children

The incidence of leukaemia (mostly acute) in children is highest
between 3 and 4 years of age, reaching il peak (1950 - 1953) of
about 60 per million.9 Stewart and her co-workers!!' at Oxford
published a preliminary report in 1956 which caused widespread
anxiety regarding the apparent increased incidence in children
irradiated in utero in the early months of pregnancy. In their
subsequent paper in 195811 they gave the results of their completed
survey of childhood malignancies. In this work they attempted
to trace all the children in England and Wales who died of leu­
kaemia or cancer before their 10th birthday (during the years
1953 - 1955) and to compare their pre-natal and post-natal ex­
periences with those of healthy children. The total deaths con­
sisted of 792 ascribed to leukaemia and 902 to other cancers
(Registrar-General). Of the leukaemia group 677 and of the
other cancers 739 were traced and the mothers interviewed.

It appeared from this work that children who have been X-rayed
in lItero are twice as likely to die of leukaemia or cancer before
the age of 10, or, to put it another way, that 6 - 7% of all deaths
from malignant disease before the age of 10 are due to abdominal
X-ray examination of pregnant women. It was also considered
that the frequency of exposure to X-rays in infancy was signifi­
cantly higher for children, who subsequently died of leukaemia,
than for other children. However, there was nothing to suggest
that irradiation in II/ero explains the increase in recent years or
the early peak of leukaemia mortality.

Further investigation is needed into the relation between low
doses of radiation and the incidence of malignant disease, and
into the radiosensitivity of the foetus as compared with the child
and the adult. Possible genetic effects on the child have also
to be taken into account. In the present state of our knowledge
it is wise to avoid the abdominal irradiation of pregnant women
where possible and to reduce it to the essentials where it is con­
sidered necessary.

5. Leukaemia ill General
The (worldwide) incidence of leukaemia is increasing annually

at the rate of about 4 - 5 % per OII/1UI/1< Last year Court Brown
and Doll'· published a paper on 'Adult leukaemia-trends in
relation to aetiology'. The concluded that:

I. The apparent increase in mortality due to chronic lym­
phatic leukaemia and a great proportion of the increa e allribllted
to other types at age- over 60 is due to better recognition of these
diseases.

2. The observed increase in death rates from acute leukaemia
at ages under 60 is largely real and is due to leukaemogenic factor.
Acute and chronic myeloid leukaemia are the forms of the disease
which radiation i known to induce.

Cancer
Chronic exposure is well known to cause epitheliomata which

metastazise relatively early. By 1911 no le s than 54 cases of
cancer of the skin were reported in the early radiologists and
technicians. The average latent period was about 13 years. The
condition is rarely een today in this group of persons, but does
still occur in the untrained. Cancer i also known to occur in
heavily irradiated areas with a latent period of 20 - 30 years.
There is evidence slJggesting that cancer of the thyroid may occur
in children after irradiation of the thymus or after irradiation of
the neck for simple conditions. Cancer of the thyroid has also
been reported in adults previously irradiated for conditions such
as tuberculous gland of the neck, with a latent period of about
20 years. By 1959, 7 cases of acute leukaemia were reported
following the treatment of hyperthyroidi m \ ith radio-active
iodine.'3 The general incidence of radiation-induced malignancy
appears relatively small under modern conditions, and with
increasing knowledge steps can be taken to reduce it still further.

Genetic .Effects
Much experimental work has been done in this field with regard

to plants and animals. Little is known of the genetic effects of
radiation in human beings. Ionizing radiations are of genetic
significance only in so far as they affect the reproductive cells in
the reproductive organs and are, therefore, of no genetic significance

.in individuals beyond the reproductive age. Damage to genetic
material is cumulative and irreversible. Natural background
radiation is estimated to contribute about 3 r per generation
to the gonadal dose and to account for something between 2
and 20% of human mutations. It is estimated that the level of
genetically significant radiation currently received from diagnostic
X-ray examinations in the United States is of about the same
order of magnitude as that from natural background radiation;"
in Britain it is thought to be higher than 22%. This is by far the
most important source of possible genetic damage in peace time
and therapeutic radiation is thought to be next. The major part is
contributed by examinations and treatment of a relatively few
sites in the body and, bearing this in mind, a great deal can be done
to reduce the risk. The present contribution from sources such as
radio-active fall-out, luminizing paints, etc. is relatively small.
Current levels of gonadal radiation are not thought to constitute
a serious genetic hazard to the population as a whole. The tale
will be unfolded only by the study of future generations. It is
our present obligation to take every care to avoid unnecessary
exposure of the gonads in children and in individuals during their
reproductive life.

There is no evidence that infertility is produced under modern
conditions of occupational exposure, nor is there any evidence
that menstrual disorders are caused.

Abuse of Diagnostic Radiation
My talk would be incomplete without reference to thi unhappy

aspect of the subject. 'otwithstanding all that has been written
in the past 40 years there are still colleagues untrained in radiology,
who use diagnostic machines without regard to their own safety
or that of their patients. Fractures are still being diagnosed and
set under screen control using small portable units. Some tuber­
culosis clinics are still attempting to diagnose pulmonary tuber­
culo i by screening, in one case using up to 7 m.a.-more than
twice the permissible milliamperage. Finger are still being burned
and avoidable lethal epitheliomata are still occurring. Dr. Maurice
Weinbren,'5 who is a member of the Radiation Hazards Com­
mi ion recently appointed by the Government, told me that he
has seen examples of these incidents in recent months. The public
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are becoming radiation-conscious and suits for damages are on
the increase.

PROTECTION

It is obvious that it is the duty of aU who use ionizing radiations
in the diagnosis and treatment of disease to be thoroughly con­
versant with the accepted standards of protection and to be in
possession of the international recommendations as amended
from time to time. I might mention here that important con­
tributions on protective measures have appeared in the South
African literature.'··l.

Points which require emphasis today include:
1. Careful coning, filtration, and shielding of the gonads in

children.
2. Coning and shielding of the lower part of the trunk in

examinations of the upper half of the body, to avoid irradiation
of the gonads.

3. Cooperation between referring doctor and Tadiologist in
assessing the indications for diagnostic X-ray examinations in­
volving direct irradiation of the gonads. Radiation pelvimetries
should rarely be necessary today, and abdominal irradiation of
pregnant women should be reduced to the essential minimum.

4. Screening and major diagnostic procedures should be
undertaken only by those with the necessary special training.

5. Avoidance, as far as possible, of the use of ionizing Tadia­
tions in the treatment of non-malignant conditions in children,
particularly about the head and neck and in the neighbourhood
of the gonads, and in the treatment of non-malignant conditions
involving irradiation of the gonads during reproductive life.

6. Radio-active isotopes should not be used for the treatment
of non-malignant conditions in children and young people, and
should be avoided where possible during reproductive life.

'The future development of civilization is bound up with the
exploitation of nuclear energy. Its use, like that of other sources

of energy, el'ltails risk, but the risk is controllable and, within
limits, can be accepted. It is the scale and not the nature of the
hazard that is new, for human populations have always been
exposed to natural radiation of low intensity'.1

CONCLUSION

Most of the importa'nt additions to our medical armamentarium
since the turn of the century have had their associated hazards,
and ionizing radiation is no exception. The enormous benefits
far outweigh the risks. While there is no cause for alarm, there
is certainly need for caution. The more we know of the nature
and extent of the hazards, the better are we equipped to avoid
them.

1 wish to thank Dr. Maurice Weinbren for his letter and my partne~ Dr
B. Navid and .Dr. H. Bloch, for their helpful suggestions and assistance with
references.
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WORLD LIST OF FUTURE INTERNATIONAL MEETINGS

ALTERATIONS AND ADDITIONS NOTIFIED DURING JUNE 1960

World Health Organization, Expert Committee on M.alaria,
Geneva, 25 - 30 July 1960. Palais des Nations, Geneva,
Switzerland.

Fifth International Poliomyelitis Congress, Copenhagen,
26 - 28 July 1960..Secretariat, clo K. M. Ahlmann-Ohlsen,
5 Tuborgvej, Hellemp, Denmark.

Tenth InrerfUltional Symposium on the Neurol'egetative
System, Freudenstadt, Germany, 29 - 30 July 1960. Prof. Dr.
A. Sturm, clo Medizinische und NervenkJinik der Stiidtischen
Kranken-AnstaIten, Wuppertal-Barmen, Germany.

International Congress of Psychology, 16th, Bonn, 31 July - 6
August 1960. Prof. G. J. von Allesch, Psycho!. Institut der
Universitat, Am HofIe, Bonn, Germany.

World Health Organization, Expert Committee on Public
Health Ac\mini tration, Meeting on Planning of Public Health
Services, Geneva, 1 - 6 August 1960. Palais des ations,
Geneva, Switzerland.

Fifth International Congress of Gerontology, San Francisco,
7 - 14 August 1960. Louis Kuplan, Executive Secretary, 722
Capitol Ave., Sacramento, California, USA. Preceded by
International Research Seminar on Social and Psychological
Aspects of Aging, Los Angeles, 1 - 5 August.

World Federation for Mental Health, 13th Annual Meeting,
Edinburgh, 8 - 13 August 1960. 19 Manchester Street, London,
W.I. Preceded by London Conference on Scientific Aspects of
Mental Deficiency, 24 - 29 July.

World Health Organization, Regional Committee for Africa,
10th Session, Accra, Ghana, 8 - 13 August 1960. BOlte Postale
6, Brazzaville, Congo Republic.

Scandinavian Gynaecologists Congres. Helsinki. 18 - 20
August 1960. Suomen Laakariliitto, UUanlinnankatu 1,
Hel inki, Finland.

World Health Organization, Expert Committee on Profes­
sional and, Technical Education of Medical and Auxiliary
Personnel, Meeting on Preventive Aspects in the' Teaching
of the Basic Medical Sciences, Geneva, 27 - 27 August 1960.
Palais des Nations, Geneva, Switzerland.

Internatiq,nal Council of Psychologists, Annual Meeting,
Chicago, 1 - 7 September 1960. Dr. Carol C. Bowie, Secretary,
602 Wilherspoon Ave., Henderson, N.C., USA.

!lItemational Congress on the History of Medicine, 17th,
Athens and Cos, Greece, 4 - 14 September 1960. Dr. S.
Oeconomos, Congress President, 3 rue Griveon, Athens, Greece.

Society for Biological Rhythm, 7th Conference, Siena, Italy,
5 - 7 September 1960. Dr. A. Sollberger, Department of
Anatomy, Karolinska Institutet, Solnavagen 1, Stockholm 60,
Sweden. In conjunction with the conference of the Interna­
tional Basimetric Society, 7 September.

International Congress of Beauty Care and Cosmetology,
14th, Amsterdam, 5 - 9 September 1960. ANBOS, P.O. Box
5017, Amsterdam-Zuid, Netherland,s.

World Health Organization, Study Group on Arthropod­
borne Vim es, Geneva, 5 - 10 September 1960. Palais des
Nations, Geneva, Switzerland.

Ninth IntematiofUll Congress of Bronchoesophagology,
Venice?, 8 or 10 September 1960. Dr. Chevalier L. Jackson.
3401 N. Broad St., Philadelphia 40, Pa., USA.

Symposium on Hematology, Kyoto, 12 September 1960.
Organizing Committee, 8th International Congress, Inter­
national Society of Hematology, clo Science Council of Japan.
Ueno Park, Taito-ku, Tokyo, Japan.

World Health Organization, Expert Committee on Specifi­
cations for Pharmaceutical Preparations, Sub-Committee on


