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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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Severe emotional deprivation with reversible failure of
growth hormone release has been recognized as an important
cause of growth failure.4 This work in Newcastle has docu-
mented the association of adverse family circumstances with
growth retardation in children in whom growth hormone
levels are normal. Factors such as long periods of paternal
unemployment, imprisonment, parental separation, and the
state of the home assessed by a health visitor were used to give
an objective social score, from which it was concluded that in
at least one third of these small, normal children impaired
physical development was due to the poor home environment.
In addition, children from emotionally deprived homes also
had significantly lower intellectual attainment than children
from appropriate control families without such adverse home
backgrounds.
The relative role of genetic and environmental factors

cannot yet be fully unravelled, but an association has been
established between growth retardation and impaired intelli-
gence on the one hand and particularly bad family circum-
stances on the other. Short stature should thus alert the
physician, the family doctor, community physician, or
paediatrician to the possibility of severe social deprivation.
The remedy may well be out with his power, lying rather with
society's attitude to the less-favoured than in the efficiency of
such social agencies he may call upon. But for future genera-
tions a feeling of obligation to the underprivileged must be
backed with improved educational services in general and
instruction into the responsibilities of parenthood, in par-
ticular, especially in the most socially deprived areas.

1 Harris, F., Medicine, 1974, 27, 1600.
2 Lacey, K. A., and Parkin, J. M., Lancet, 1974, 1, 42.
3 Lacey, K. A., and Parkin, J. M., Archives of Diseases in Childhood, 1974,

49, 417.
4 Powell, G. F., Brasel, J. A., and Blizzard, R. M., New England J7ournal of

Medicine, 1967, 276, 1271.

Review of Meniscectomies
Meniscectomy is one of the most popular orthopaedic opera-
tions, but as Fairbank1 pointed out in 1948 it is not a wholly
innocuous procedure. He found radiographic changes in 37%
of 107 patients examined from three months to four years
after operation. These included ridging and flattening of the
appropriate femoral condyle and narrowing of the joint space,
either singly or in combination. He concluded that meniscec-
tomy interferes at least temporarily with the mechanics of the
joint and suggested that the changes seen might be the pre-
cursors of osteoarthritis.
More recently Jackson2 compared the radiographs of both

knees in 577 patients five or more years after operation on one
knee only. He found that degenerative change occurred in
21% of post-meniscectomy knees and in only 5% of the
controls. Though degeneration increased in both knees with
the length of follow-up meniscectomy precipitated a much
greater change. He also found that the length of time that the
patient had had his symptoms before surgery had no effect on
the severity of the degeneration found later. Jackson stressed
that radiographic changes in the knee did not necessarily mean
that the patient had symptoms in the joint, but he thought that
a more conservative attitude to meniscectomy should be
adopted. Even at arthrotomy he advised that all other struc-
tures should be examined carefully before a normal-looking
meniscus was excised. He suggested that a long period of pre-
operative observation be undertaken if there was any doubt

that the meniscus was torn-and added that there might be
medicolegal implications, since a man whose meniscus was
removed in his 20s would risk osteoarthrosis in the joint by his
50s, and a manual worker might need to change his job.
A more detailed report of the long-term results of meniscec-

tomy has now been published by Johnson et al.3 from Iowa.
They examined 99 patients 5-37 years after surgery. All these
patients had had the operation performed on one knee only,
the other knee being used as a control and they found that
42.5% had satisfactory results and 57.5% unsatisfactory.
Men were found to have recovered better from surgery than
women, especially if the medial meniscus alone had been
excised; if the posterior horn was not excised the results were
unsatisfactory; while the status of the surgeon performing the
operation did not affect the prognosis. In contrast with
Jackson's experience, Johnson and his colleagues found there
was a connexion between the result and the length of time
between onset of symptoms and surgery. They acknowledged
that they differed from other authors on this point, and sug-
gested that it might not be the length of time the patients had
had his symptoms but the trauma of repeated locking and
collapsing that led to the poor prognosis. More patients had
ligamentous laxity postoperatively than preoperatively, and
these patients had unsatisfactory results. Rotational instability
was increased and passive motion reduced in some patients.
These were also associated with poor results, as was quadriceps
atrophy, which occurred in 30 of the 99 patients. At least one
of Fairbank's changes on radiography was found in 74% of
the knees, and the frequency of unsatisfactory results increased
with the number of changes found.

So from both sides of the Atlantic there is evidence of the
many problems that may follow excision of a structure whose
function is not fully understood. The message from these
studies, however, is easy to understand: a torn meniscus
giving symptoms must be excised, but if the meniscus can be
left in the joint it should be.
1 Fairbank, T. J., Jrournal of Bone and J7oint Surgery, 1948, 30, 664.
2 Jackson, J. P., British Medical J7ournal, 1968, 2, 525.
3 Johnson, R. J., et al., Journal of Bone and Joint Surgery, 1974, 56, 719.

Biochemical Basis of
Migraine
The idea that a unifying biochemical cause underlies both
the migrainous diathesis and the precipitation of attacks of
migraine has always been seductive-and receives some sup-
port from the observed effect of diet. A proportion of migraine
sufferers claim that their attacks are triggered by certain foods,
notably cheese, chocolate, and citrus fruits, and, even more
frequently, by alcohol, particularly red wine. Unfortunately,
avoidance of these substances seldom leads to cure, and the
relationship appears to be complex. Even though in patients
who had observed an adverse effect of chocolate the consump-
tion of disguised chocolate under controlled conditions did
not induce migraine,' the dietary clue is promising. Tyramine,
already incriminated in the headache and hypertension in-
duced by eating cheese in patients taking monoamine oxidase
inhibitors,2 was at first suspected, though hypertension is not a
feature of the migraine attack. A failure to metabolize tyra-
mine has been reported in some migrainous subjects,3 but
under laboratory conditions tyramine does not induce
migraine,4 and the E.E.G. changes reported to follow its in-
gestion are difficult to equate with the underlying mechan-
isms of headache.5
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