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half as much to the left hand. The right hand showed no
erythema or epilation, but dull pain in the fingers and palm
(suggesting intermittent ischaemia due to thrombosis or
spasm of small blood vessels) persisted for several months.
Two hours after exposure the patient showed a normal

blood count. By four hours the leucocyte count had doubled and
the lymphocyte count had fallen from 2,840 to 948,'mm3, at
which level it remained, with small fluctuations, for four
weeks. The platelet count remained at its normal level of about
250,000/mm3 until the 12th day and then fell sharply, reaching
its lowest value, 37,000/mm3 on day 29. The granulocyte
count also fell. The lowest white blood cell count was 2,000/
mm,3 recorded on day 36. The patient was nursed in a sterile
laminar airflow unit from day 25 to reduce the risk of infection.
No prophylactic antibiotics were given, and his food was not
sterilized.
Chromosome studies, though technically difficult, give a

useful indication of systemic radiation damage. In the present
case sternal marrow aspirated on day 2 showed abnormalities
(most often chromatid breaks) in 70%o of the metaphases
analysed. By day 19 these abnormalities had almost dis-
appeared. The sperm count was low (2-3 million/ml) after 6
months, when slight morphological abnormalities were noted,
but returned to 77 million/ml after 14 months. The patient
complained of fatigue, which lasted for about four months.
The inference of muscle damage was supported by the rise,
during the first week, in serum creatine phosphokinase and in
urinary excretion of purines and pyrimidines, probably re-
sulting from rapid breakdown of cells.
Though fairly heavily irradiated over most of his body, the

patient made a full clinical recovery after conservative treat-
ment. The only drug given was oral penicillin to deal with a
mouth infection (diagnosed as Vincent's angina) which ap-
peared on day 36. Vodopick and Andrews emphasize that,
contrary to popular belief, a single non-fatal total-body
irradiation does not generally produce permanent or chronic
somatic damage that is clinically obvious.

1 Vodopick, H., and Andrews, G. A., Archives of Enviromental Health, 1974,
28, 53.

Athletes and
Electrocardiograms
The E.C.G. of the well-trained athlete often shows variations
from the normal which can be wrongly thought to be due to
organic cardiac disease.' 2 Physical examination with electro-
cardiographic assessment is a prerequisite for participants in
an ever-increasing number of sports, and the physician is
likely to be presented with an asymptomatic athlete who has an
apparently abnormal E.C.G. Because the athlete, professional
or amateur, is subjected to extreme mental and physical stress,
it is imperative to determine whether or not a sport (which
may be a means of livelihood) should be restricted or aban-
doned altogether.
Lichtman3 and his colleagues recently described five such

cases and reviewed publications dealing with the E.C.G.
findings in over 500 athletes. Generally speaking, clinical
abnormalities are absent, but bradycardia, sinus arrhythmia,
and a diminished first heart sound may be found. Sinus
bradycardia, sinus arrhythmia, and first-degree atrioventricu-
lar block are the common resting E.C.G. arrhythmias,3
whereas Wenckebach second-degree atrioventricular block,

junctional rhythm, and a wandering atrial pacemaker occur
rarely' 4 all are the result of increased vagal tone and may be
abolished or reduced by exercise and atropine.3 Intraventricu-
lar conduction defects and incomplete right bundle branch
block are extremely common, the latter occurring in about
16% of athletes.3 Rarely the amplitude and duration of the
P wave, which may be notched, are greater than normal at rest
or after exercise.2 The amplitude of the QRS complex in limb
and precordial leads may fulfil the voltage criteria for either
right or left ventricular hypertrophy,3 the latter being present
in 76% of athletes in one series.'

Elevation or depression of the ST segment may be found
sometimes accompanied by biphasic or inverted T waves or
waves of increased amplitude, but the ST segment usually
becomes isoelectric after exercise2 3; similar abnormalities are
found in the general population5 and in 5 to 25% of negroes6
(who probably constituted a large percentage of the athletes
reviewed). These E.C.G. changes may be mistaken for myo-
cardial ischaemia, and absent R waves in the precordial leads
may suggest anterior myocardial infarction.3
The differentiation of this range of E.C.G. variants from

the frankly abnormal is not easy. Careful study of the E.C.G.
after exercise will generally show abolition or reduction of the
abnormality, and this, together with the absence of symptoms
and clinical findings, should enable the physician to state
with confidence that the E.C.G. changes are not indicative of
disease but merely variants of the normal.

1 Smith, W. G., Cullen, K. J., and Thorburn, I. O., British Heart Journal,
1964, 26, 469.

2 Ganse Van, W., et al., British Heart Journal, 1970, 32, 160.
3 Lichtman, J., et al., Archives of Internal Medicine, 1973, 132, 763.
4 Grimby, G., and Saltin, S., Lancet, 1964, 2, 962.
Wasserburger, R. H., Alt, W. J., and Lloyd, C. J., American Journal of

Cardiology, 1961, 7, 184.
6 Thomas, J., Harris, E., and Lassiter, G., American Journal of Cardiology,

1960, 5, 468.

Surgery for Severe Obesity
Severe obesity is a disabling and life-shortening condition.
Reduction in body fat can occur only when calorie intake is
less than expenditure. In the great majority of patients this is
achieved by increasing physical activity and dietary restriction,
which may be aided by the use of drugs to depress appetite.
For patients who fail to respond to this regimen and whose
degree of obesity threatens life surgical treatment by means of
an intestinal bypass should be entertained.
The aim of this operation is to create a malabsorption state

that allows normal health but results in the desired reduction
of excessive adipose tissue. A jejunocolic short circuit was first
introduced.' It resulted in effective weight reduction but was
accompanied by considerable metabolic complications. After
much experiment and clinical experience Payne and DeWind2
recommendedthatthe proximal 14 in (36 cm) ofjejunum should
be anastomosed end to side to the terminal 4 in (10 cm) of
ileum, and this procedure is the one most commonly favoured
in those units with considerable experience in this type of sur-
gery. Body weight rapidlyfalls within the first few weeks after
operation and then reaches a plateau at about one year, by
which time an average weight loss in the region of 40 kg can be
expected.3-5

R. M. Baddeley6 I reports from Birmingham on the results
of this operation on 60 patients followed up for three to 42
months. Four of his cases developed acute fatty enlargement of
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