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environmental causes of disease-could be given an enormous
boost by a commitment by the Government to attack smoking.
This has been started in Sweden, where the real price of
tobacco is to be raised 10% per annum until the cost of 20
cigarettes is £4 at 1974 prices.4 Another real opportunity was
missed when the speed limit for motor vehicles was restored to
its earlier level at the end of the scare about petrol rationing.
Deaths and injuries in motor accidents are the leading health
hazard for young adults in Western Europe. Secondary pre-
vention is in some ways more difficult, since at the moment
medical science is better at presymptomatic diagnosis of
diseases such as diabetes or glaucoma than presymptomatic
treatment. However, this is surely the direction in which re-
search should be moving. The second big change could be a
switch from hospital-based medicine to community care-and
that was the subject of the third session of the conference,
to be published next week.

1 British Medical,Journal, 1974, 4, 247.
2 Biggs, R., Lancet, 1974, 1, 1339.
3Smithers, D., The Times, 25 October 1974.
4 The Times, 17 October 1974.

Splenectomy and Renal
Transplantation
Conclusions drawn from animal experiments and projected to
the human situation are notoriously misleading. Nevertheless,
early in the development of renal transplantation it seemed
logical from observations in the laboratory to destroy or reduce
the total mass of lymphoid tissue in the body in an attempt to
diminish the force of the immunobiological response to foreign
antigens. Whole body radiation was first used to achieve this
end, and though it was remarkably successful in reducing the
risk of rejection of a transplanted kidney it was found to have
too many disadvantages.
The amount of lymphoid tissue in the body can be reduced

by surgery, and thymectomy or splenectomy or both have been
employed. In young patients thymectomy reduces the immuno-
logical response, but in adults the thymus consists mostly of
fibrous tissue and fat, and thymectomy has no immunological
advantage in human renal transplantation and has been
abandoned.'

Patients with chronic renal failure being treated by dialysis
often develop splenomegaly, the cause of which is not entirely
clear-it is not related to hypersplenism, which occurs in about
10% ofthese cases. Many British centres and others throughout
the world adopted a policy of splenectomy before renal
transplantation in the belief that removal of a large number of
lymphocytes would reduce the immunological response to the
transplanted kidney. But Starzl,' Hume,2 Veith, Luck and
Murray,3 and Bennett et al.,4 all failed to show any significant
difference in the outcome of renal transplantation between
patients who had and those who had not had splenectomy.
This view appeared to be confirmed by Opelz and Terasaki,5
who analysed results from 51 transplant centres. They
reported on 522 patients who underwent splenectomy and 1,131
who did not and were unable to show any beneficial effect of
this procedure. Most centres, therefore, have now abandoned
this operation, which is not without complications especially
in patients suffering from uraemia.
The controversy has been reopened recently by the publi-

cation ofa study of94 patients by Kauffman and his colleagues.6

These patients were divided into three groups for evaluation;
those undergoing pretransplant splenectomy, those who did
not have splenectomy at all, and those whose spleens were
removed after their transplants. Rejection was defined as total
loss of graft function from obvious immunological causes, and
rejection episodes without loss of function were not counted.
Three out of 40 kidneys were rejected in this first group-
significantly better results than those in the group who did not
have splenectomy, where six kidneys out of 31 were rejected,
and in those whose splenectomy was done after transplantation,
of whom 11 out of 23 rejected their grafts totally.
Among the variables to be considered in drawing conclusions

from this work are the tendency for better risk patients to have
splenectomy performed before the renal transplant, while poor
risk patients were not subjected to it; and the high proportion
of transplants from living donors in the splenectomy group,
who inevitably had better histocompatibility matching than
those given cadaveric kidneys. However, while there is no
proof that splenectomy is of benefit for immunological
reasons, it is possible that the increased numbers of circulating
white cells after splenectomy allows the recipient to tolerate
higher doses of the immunosuppressive drug azathioprine
without developing dangerous leucopenia.
When patients on dialysis showevidenceofhypersplenismwith

persistent leucopenia and a white cell count below 5,000/mm3
splenectomy is usually a valuable procedure in correcting it.
After transplantation some patients who have shown no
previous evidence of hypersplenism rapidly develop severe
leucopenia a few days after starting immunosuppressive
therapy, which may then have to be stopped. Steroid therapy
does not modify this response. When this dangerous situation
arises urgent splenectomy may rapidly correct the leucopenia
and routine azathioprine dosage can be restarted and if
necessary even increased without further leucopenia occurring.
Indeed any benefit that splenectomy may have for transplant
patients may be due to its effect in reducing the risk of over-
reaction to immunosuppressive drugs.

Starzl, T. E., Experience in Renal Transplantation. Philadelphia, Saunders,
1964.

2 Hume, D. M., in Human Transplantation, ed. F. T. Rapaport, and J.
Dausset, New York, Grune and Stratton, 1968.

3 Veith, F. J., Luck, R. J., and Murray, J. E., Surgery, Gynecology and
Obstetrics, 1965, 121, 229.

4 Bennett, W. M., Boileau, M., and Barry, J. M., Urology, 1973, 2, 542.
5 Opelz, G., and Terasaki, P. I., Transplantation, 1973, 15, 605.
6 Kauffman, H. M., et at., Surgery, Gynecology, and Obstetrics, 1974, 193, 33.

Who Needs Potassium?
A one-day symposium on potassium metabolism in health and
disease was held earlier this year at the Royal College of
Physicians and Surgeons of Glasgow, and abstracts of the
papers and of the discussion have recently been published in
the Scottish Medical Journal.' They make interesting reading.
Alterations in potassium metabolism are of major importance
because of the critical role played by potassium in cellular
function. Since virtually all of the potassium in the body is
intracellular, and therefore not readily accessible for measure-
ment, it is from alterations in the plasma potassium, which
forms less than 1% of the total body potassium, that we are
usually alerted to potassium abnormalities.
The finding of hyperkalaemia (in a blood sample recently

withdrawn and free from haemolysis) is most likely to be seen
in acute renal failure, the terminal stages of chronic renal
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failure, in diabetic ketoacidosis, in severe acidosis of any other
origin, in extensive tissue damage, and, less frequently, in
severe uncontrolled Addison's disease. Iatrogenic causes
should not be forgotten, especially the administration of
potassium supplements to patients with severe renal failure or
to patients receiving spironolactone, in the absence of careful
monitoring.
When hypokalaemia is encountered one should first of all

consider whether there is an inadequate dietary intake
especially important in the elderly-whether the patient is
taking diuretics, carbenoxolone, or corticosteroids, which
could cause enhanced renal losses, or is taking purgatives
which cause increased losses from the gut. If such causes are
excluded one must consider intrinsic gastrointestinal disorders
associated with malabsorption, fistulae, acute or chronic
diarrhoea, and also renal abnormalities such as renal tubular
acidosis. If the patient is hypertensive, and especially if there
is an associated alkalosis, primary or secondary hyperaldo-
steronism should always be borne in mind.

Since so small a percentage of the potassium is in the extra-
cellular fluids the presence of hypokalaemia need not neces-
sarily indicate an overall deficiency of potassium in the body
and, conversely, there may be potassium depletion with the
plasma potassium maintained in the normal range. It would be
helpful if in clinical practice we could readily measure the
intracellular potassium, but this is not so. For the moment at
least measurement of erythrocyte, leucocyte, or muscle-cell
potassium content is subject to too many difficulties and
variables for general use. Undoubtedly the most accurate index
to potassium depletion is the measurement of total body potas-
sium in a whole-body monitor by counting the radio-
activity from the natural isotope 40K which is present in the
body, but the facilities are not universally available. Measure-
ment of total exchangeable body potassium by the isotope
dilution technique using 42K or 43K is a more readily available
procedure, and it can give a useful indication of the
potassium content of the body provided sufficient time is
allowed for equilibration.2

Since precise measurement of body potassium is difficult
the further investigation and management of most patients
with hypokalaemia will be a matter for careful clinical
appraisal. Causal factors should be corrected wherever possible,
and the dietary potassium can be augmented with fruit and
fruit juices. If digoxin is being given the dosage should be
reduced or the drug omitted for a time in view of the increased
sensitivity to its effect caused by alteration in the ratio of
extracellular to intracellular potassium. If there is a need to
continue diuretic therapy some prefer to change to a potassium-
sparing diuretic such as amiloride or spironolactone, others
will use a combined tablet containing the diuretic and potas-
sium, and yet others will continue with thiazide or frusemide
with separate oral potassium supplements. Ifpotassium supple-
ments are used some patients prefer slow-release tablets of
potassium chloride (Slow-K), each of which contains approxi-
mately 8 mEq of potassium, while others prefer effervescent
tablets of potassium chloride (Sando-K), which provide
12 mEq of potassium.
While no one disputes the need for potassium supplementa-

tion in patients with cardiac oedema, cirrhosis of the liver, and
the nephrotic syndrome, it is uncertain whether all patients on
diuretic therapy require potassium supplements. Doubt has
been expressed previously by Healy et al.,3 while Down et al.4
have shown that supplements are not retained in patients on
diuretic therapy if they are not potassium-depleted. This week
(p. 316) Dr. H. J. Dargie and his colleagues show that total

body potassium was not reduced in non-oedematous hyper-
tensive patients receiving frusemide for one year, despite the
presence in some of mild hypokalaemia. Provided a careful
assessment is made of the individual circumstances in all
cases, and provided that there is continuing supervision, oral
potassium supplementation does not seem to be an essential
part of diuretic therapy.

I Scottish Medical Journal, 1974, 19, 135.
2 Boddy, K., Scottish Medical Journal, 1974, 19, 138.
3 Healy, J. J., et al., British Medical Journal, 1970, 1, 716.
4 Down, P. F., et al., Lancet, 1972, 2, 721.

Normal Short Children
Slow growth may be symptomatic of organic disease in any
system: the causes are legion.' A full history, including details
ofthe pregnancy, perinatal period, subsequent growth pattern,
and the growth of parents and siblings, physical examination,
urine analysis, determination of skeletal maturation, x-ray of
skull, and measurement of serum levels of calcium, urea,
thyroid and growth hormones will often contribute to the
diagnosis. Further special tests may be required to exclude
diseases of the central nervous system, renal, gastrointestinal,
or endocrine systems. In a girl a buccal smear to exclude
Turner's syndrome is mandatory, and chromosomal karyo-
typing may also be necessary. This formidable list minimizes
the possible range of investigations that may be contemplated
in determining the cause. Add to this the serial anthropo-
metric and radiographic studies needed for follow-up should
treatment with growth hormone be contemplated, and we
have a situation where the child, his parents, and the paedia-
trician may overlook vital but relatively uncomfortable
investigations which might reveal potentially remedial con-
ditions such as coeliac disease, chronic pylonephritis, or a
benign central nervous system tumour.
How often such organic disease causes growth retardation

in children aged 10 years has been reported in a valuable study
from Newcastle,2 where all children born in 1960-62 had been
included in a longitudinal study of development including
prospective obstetric, social, medical, and developmental data.
Children born in 1960 were investigated if below the third
percentile on standard growth charts, while those born in 1961
and 1962 were studied only ifmore than 3 standard deviations
below the mean. No evidence of organic disease was found in
82% of children in the former group or in 50% of those in the
latter group. Of the 23 children with organic disease, in only
three was this asymptomatic; one had probable growth hor-
mone deficiency, one chronic pylonephritis, and the last a
chromosomal abnormality. In six the growth failure was
attributed to mental retardation, but the mechanism thought
to be responsible was not discussed. Thus asymptomatic
organic disease was rarely the cause of growth retardation, and
the return from intensive investigation was not high, the more
so when children below the 3rd percentile were studied.
For the small children who were thought free of organic

disease, intrauterine growth retardation was thought to be a
contributory factor in about 5% of cases. After correcting the
child's height for both mid-parental height and a late skeletal
maturation, 20% were thought to be slow developers with
growth potential, and in 65% of cases the assessment of the
child's height with percentile charts which correct for mid-
parental height placed it within two standard deviations of the
mean. In 10% no such factors were found.3
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