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Without doubt undiagnosed abdominal pain is a common
and frustrating clinical problem which merits more detailed
investigation. Rang and his colleagues) in Oxford studied 427
such patients who had been admitted to hospital. In women
there was a high incidence in the younger age groups; the
incidence rate was much lower in young men but rose to a
secondary peak in the 50s. There was an excess of pregnant
women and patients who had had a psychiatric admission
during the period of investigation. A quarter of the men and a
third of the women were readmitted to hospital once or more
in the two-year follow-up period. "Cold" appendicectomy did
not seem to help, since there was no diminution in the re-
admission rate for abdominal pain in those young women who
had their appendices removed.

Hill and Blendis6 studied 27 patients suffering from "non-
organic" abdominal pain. The patients came from larger sib-
ships than a control population and scored high for neuroticism.
The patients' symptoms often began after bereavement or
some other upheaval in their lives. Several were considerably
depressed when seen, and treatment for depression was
followed by disappearance of the pain. Most complained of
epigastric pain associated with distension, belching, and
nausea without vomiting or loss of weight. These symptoms,
together with a lack of periodicity in the pain and failure to
gain relief from food, were found to differ significantly from a
carefully controlled group of patients with peptic ulcer.
The clinician must be prepared to diagnose psychogenic

pain when he has positive evidence of neurosis in the absence
of definite clinical or laboratory findings of organic disease.
Sometimes he will be wrong, and there is always the possibility
that a neurotic patient will develop an organic lesion. As
Rothman and his colleagues conclude, "it is appropriate to
include laparotomy in the armamentarium for diagnosis of the
cause of abdominal pain."
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Current position of paternity
tests
One advance in genetics since the second world war has been
the emergence of numerous "new" polymorphic systems.
These include not only systems of blood group antigens on the
red cell surface but also genetic variations in serum proteins
and red cell enzymes, all of which are inherited according to
Mendelian laws. In addition-and at present stealing the scene
-is the HLA system of white cell blood groups.
A little-publicised practical gain from this rich variety of

polymorphisms is their application to medicolegal problems
of doubtful paternity. Investigations exploiting the gradually
increasing number of systems have been available for years,
but misconceptions as to their value and reliability still abound
in the medical and legal professions.
A blood group gene product which is absent from the mother

but present in a child must come from the father. Lack of
this gene in the alleged father absolves him from paternity.

Similarly if he is homozygous for a particular gene, it must
pass to all his progeny. A man of genotype GG, for example,
has to pass on a G gene and therefore cannot father a child
who lacks G.
Nowadays a well-equipped laboratory is likely to include up

to 20 different systems in paternity investigations. Such a range
of tests offers a roughly 900/0 chance of excluding any man
wrongly named as father of a given child. This means that only
one non-father in ten will survive this formidable battery of
tests without being excluded from paternity. Ifthe HLA system
is included the exclusion rate rises to 970/. Nevertheless,
though regularly applied in a few European laboratories, this
system is not at the present time routinely included in paternity
tests in Britain. One reason is the limited quantity of antisera
well attested by histocompatibility workshops and another is
that few laboratories have sufficient experience to apply HLA
typing to medicolegal problems.

In the absence of an exclusion result the courts expect some
guidance on the probability of an alleged father's paternity.
The aphorism that, while maternity is a matter of fact,
paternity is a matter of opinion may still obtain. Nevertheless,
thanks to the wide range of polymorphic systems investigated,
in many cases the opinion may be supported by a figure
denoting a significant probability that the named man is the
true father. Usually the calculation is based on a balance of
probabilities, in which the chance of obtaining from the
putative father the required genes in one sperm is compared
with his chance of being able to contribute such a sperm if he
were a man in the general population and therefore unrelated
to the child. The odds in favour of the putative father have to
be at least 100 to 1 to attain significance.'
The possibility of a blood group gene mutating between one

generation and the next is occasionally raised, particularly by
lawyers acting for the mother when the tests have excluded the
putative father from paternity. The human mutation rate has
been estimated as not more than 1 in 1 000 000 gene genera-
tions.2 Moreover, no example of blood group gene mutation
between parent and child has ever been proved. More relevant
to interpreting the results excluding paternity is the existence
of "silent," or undetectable, alleles that occur, albeit rarely,
at some gene loci.3 When the basis of an exclusion of paternity
is a single system relying on an assumption that the putative
father is homozygous for a particular gene, the frequency of
this type of unsuspected heterozygosity in the system has to
be given. Nevertheless, because many systems are used,
exclusions of paternity based on the results of more than one
system are not uncommon.

Blood group evidence has been accepted in the courts for
many years, but the advent of part III of the Family Law
Reform Act of 1969,4 which came into operation in March
1972, brought greater uniformity to the procedure and gave the
courts power to direct blood grouping tests where appropriate
and when requested to do so by one or other of the parties
concerned. Such cases which have been directed by the court
may be investigated for blood groups only by one of a small
panel of specialists appointed by the Home Secretary. Never-
theless, any willing medical practitioner may take samples
from the individuals concerned, and these may be posted to a
testing laboratory. Magistrates' courts and the Law Society
have a list of authorised testers. Samplers are not required to
give evidence. Indeed, even the testers are seldom asked to
appear in court, since their evidence is almost always as a
written statement.
The type of case in which blood groups feature is either one

of affiliation, in which (unlike in some European countries)
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only one putative father is named, or divorce, which usually
provides the opportunity of testing more than one possible
father for the child. A blood group investigation is also
occasionally requested in criminal cases such as alleged incest,
rape resulting in pregnancy, or, rarely, kidnapping. Ironically,
pari passu with the ever-increasing efficiency of blood-group
studies in solving paternity problems has gone a considerable
decline in the number of affiliation cases brought before the
courts. These reached a peak of 9000 in 1968 and fell to 3000
in 1975. No doubt the greater availability of the pill must have
had some role in this.
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Immersion and drowning
in children
In the ten years to 1974 the Registrar General's records show
700 deaths per year in Britain from immersion in water.'
The number, which excludes suicides or open verdicts, will
probably increase because of the growth of aquatic sports.
In the United States drowning is the third most common
cause of death in children between 1 and 4 years (after road
traffic accidents and burns) and second only to road traffic
accidents in those aged 4 to 14. The popularity of swimming
pools in California makes drowning the second most common
cause of death there in all children.
The main problems presented by the near-drowned child

are anoxia, inhalation, and hypothermia.24 Anoxia may be
caused by obstruction of the airways and other mechanisms.
Deliberate overventilation before underwater swimming-
often in an attempt to break some record-is highly dangerous.5
The hyperventilation causes mild respiratory alkalosis, and,
with the lowered partial pressure of C02, the arterial oxygen
saturation may decrease dangerously before the blood CO2
rises sufficiently to make the child surface to take a breath-
so that he may become unconscious under water. Overventila-
tion may also occur involuntarily when a child (or adult) is
suddenly immersed in cold water and may continue even under
water, so that he may drown.

Inhalation is dangerous, though not all children inhale
water when they fall in. The result depends partly on the
nature of the water inhaled-fresh or salt water, clean or
polluted. Inhaling fresh water into the lung causes haemo-
dilution from absorption into the blood stream, with a con-
sequent fall in the blood sodium and chloride and occasionally
some haemolysis. Salt water has a higher osmotic pressure
than the blood, and so withdraws water from capillaries,
causing hypernatraemia and haemoconcentration but no
haemolysis. Inhaled vomit is another serious risk.
The importance of hypothermia is being recognised

only slowly.1 3 4 6 As the core temperature falls below 35°C,
the pulse and respiration rates both decrease.4 Below 33°C
shivering may stop and consciousness become clouded.
Below 30°C consciousness is usually lost and cardiac arrhyth-
mias may develop, especially below 28CC. If a hypothermic
child is unconscious and not reacting to pain the core tempera-
ture may be assumed to be under 30°C. Below 27°C life is

difficult to detect-the patient may be motionless and "pulse-
less" with flaccid limbs and fixed dilated pupils. Failure to
respond to resuscitation is the only definite criterion for
diagnosing death from hypothermia: a flat ECG is not proof of
death. Hence, except in tropical waters, the main threat to
life of immersion is cold, or a combination of cold and drown-
ing.3 A child's relatively large ratio of surface area to body
mass leads to more rapid chilling than in an adult: cerebral
metabolism falls and there is a longer interval between cardiac
arrest and brain damage.

If a child is conscious he is unlikely to have severe hypo-
thermia, but he may lose consciousness after rescue if his
core temperature falls further by loss of heat to the cold
peripheral tissues. His wet clothes should be removed and fur-
ther heat loss minimised by blankets, a sleeping bag, or a
polyethylene "exposure" bag. If he is conscious he will
rapidly recover in a hot bath. If he is unconscious and not
breathing, debris or vomit should be cleaned from the mouth,
and if he has been in sea-water he should be given a moment's
postural drainage before starting mouth-to-mouth resuscita-
tion. The difficulty is to distinguish hypothermia from
cardiac arrest. In severe hypothermia there may appear to
be cardiac arrest when there is not; the pulse cannot be felt
and an incorrect assessment can be made. Golden4 suggested
that hypothermia is likely if the body is in a life jacket and
recovered apparently dead; treatment for hypothermia is
then the first essential. If there were signs of life just before
rescue, hypothermia is less likely to be the primary problem.
The distinction is important. If the basic problem is one

of severe hypothermia it is essential to avoid cardiac massage,
rubbing or massaging the arms or legs, intubation or other
instrumentation-all of which carry a grave risk of precipitat-
ing ventricular fibrillation, the most common cause of death
in hypothermia.6 7 Handling of any sort should be reduced to
the absolute minimum. The urgent need is to rewarm the child,
preferably by heating the core of the body first, since this is
less likely to cause hypotension and arrhythmias than peri-
pheral rewarming, as in a hot bath.
The best method of central rewarming is to make the

patient breathe hot moist air or oxygen; a portable device"'
is now available which can be used at the site of the accident.
If such an apparatus is not available the child should be
placed in a hot bath at 40-440C (as hot as the hand can bear),
if possible keeping his arms and legs out of the water. Deteri-
oration in the bath may be due to ventricular fibrillation, and
in that case external cardiac massage may be necessary, both
cardiac massage and ventilation being applied at half the usual
rate. Metabolic acidosis often decreases spontaneously
as the temperature rises, but if necessary it can be corrected
by intravenous 420°0 sodium bicarbonate heated to 37°C.

If the problem is not one primarily of hypothermia the child
should be ventilated and external cardiac massage applied,
once debris and vomit have been cleared from the mouth.
Antiarrhythmic drugs should not be given. Most arrhythmias
(except ventricular fibrillation) disappear spontaneously as
the child improves, and the drugs are ineffective and possibly
dangerous.3

Complications of immersion may include pneumonia;
aspiration pneumonia; collapse of the lung; acute pulmonary
oedema (developing any time between 15 minutes and 72 hours
after the accident); pneumothorax or pneumomediastinum
(both possibly due to resuscitative measures); and a later
respiratory-distress-like syndrome with loss of surfactant.
The prognosis depends on several factors: the temperature

of the water; the degree of pollution; the duration and degree
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