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New evidence linking salt and hypertension
A relation between sodium and hypertension has been sus-
pected since 2000 BC, when Huang Ti1 wrote: "Hence if too
much salt is used in food the pulse hardens. .. ." Sodium
retention is known to be linked with secondary hypertension
in conditions like Cushing's and Conn's syndromes. The
controversy over salt and essential hypertension made little
headway, however, until some recent studies on sodium
handling in cells provided a new insight into possible mech-
anisms.

Essential hypertension is seen by some workers as the result
purely of environmental influences and by others as a geneti-
cally determined disease. The most likely explanation is a
combination of both, with a genetically predisposed individual
being particularly susceptible to environmental influences.
Numerous studies2 in different communities have shown a
positive correlation between blood pressure and salt intake,
but variations in other dietary constituents3 may be important,
as well as socioeconomic factors.4 Furthermore, within any one
community attempts to show a correlation between blood
pressure and individual salt intake have usually been incon-
clusive,5 largely owing to the difficulty of accurately
measuring dietary salt.

Experiments on the inbreeding of rats have produced a
genetically predisposed group particularly sensitive to dietary
salt. Dahl and colleagues6 were able to develop two distinct
strains of rats, one of which always remained normotensive
despite a high salt diet (salt resistant), and another which
always became hypertensive on a high salt diet (salt sensitive).
Transplantation and parabiosis experiments7-9 showed that
the genetic fault lay in the kidney of the salt-sensitive animal,
rendering it less able to excrete sodium, and that hypertension
was mediated by a factor carried in the blood of the salt-
sensitive strain. This led to the suggestion10 that the hyper-
tensive rats were in a state of expanded extracellular volume
caused by the kidney's tendency to retain sodium but com-
pensated by a circulating substance which promoted sodium
excretion and also caused hypertension. This was supported
by the finding51 that salt-sensitive rats excreted a sodium load
at a higher rate than did the salt-resistant animals.
Human research has provided strong evidence for a similar

mechanism in essential hypertension. de Wardener and his
colleagues12 have extracted a substance from human urine
which, when injected intravenously, causes a transient
natriuresis. Hypertensive patients also have an accelerated
natriuresis when given a sodium load.13 An abnormality of
sodium transport has recently been found14 in the erythrocytes
of patients with essential hypertension and, more important,

the same abnormality has been found in some of their normo-
tensive relatives.'5 16 This abnormality may, indeed, represent
a genetic marker for essential hypertension inherited as a
single dominant gene.'7 Leucocytes from hypertensive patients
have been found to have a depressed sodium pump activity,'8
thought to be caused by a circulating inhibitor of sodium
transport since plasma from hypertensive patients will suppress
the sodium pump when incubated with cells from normoten-
sive people.19 Such an abnormality would be expected to lead
to a high intracellular sodium concentration, and this has
indeed been found in cells from hypertensive patients.'8
Blaustein20 suggests that the tendency to retain sodium,
particularly in vascular cells, leads to a high intracellular
calcium concentration, which in turn causes a rise in vascular
tone and hence a rise in peripheral resistance-and in this
context it is of interest that the calcium antagonist nifedipine
has been shown to have hypotensive properties.2'
At this stage, therefore, an abnormality has been found,

detectable in the laboratory, which may identify those people
who have a genetic susceptibility to hypertension induced by a
high salt intake. Before this hypothesis can be accepted several
questions need to be answered. If susceptibility to essential
hypertension is inherited as a single dominant gene why do we
not find a bimodal distribution within a given population?
Perhaps this reflects a highly variable salt intake within a
bimodally susceptible population. This question deserves
re-examination using modern statistical and epidemiological
techniques. And does the laboratory abnormality actually
detect future hypertensive patients, and are they "salt sensi-
tive ?" If the answers are Yes an important advance will be
possible in preventive medicine.
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Monteggia fractures
Monteggia described the injury complex named after him in
1814: a fracture of the proximal third of the shaft of the ulna,
with dislocation of the radial head from both the superior
radioulnar and the radiohumeral joints. The radial head may
come to lie either anteriorly or posteriorly. Though rare, the
fracture occurs in both adults and children and is sometimes
associated with fractures around the wrist.'
The fracture has a justifiably bad reputation and gives rise

to both diagnostic and therapeutic problems. Over 100 years
passed after Monteggia's description before these were solved.
The results of faulty management are appalling. Watson-
Jones2 reviewed 34 Monteggia fracture-dislocations treated by
many surgeons and found that 32 patients had serious per-
manent disabilities.
The improvement in the management of Monteggia

fractures has come from internal fixation but the first require-
ment is early accurate diagnosis. This is not as simple as might
be thought, for the first x-ray film may show the ulnar
fracture with the radial head normally located. Subsequent
films may show that the radial head has become displaced. If
the follow-up radiograph is omitted the fracture will heal with
the radial head in the dislocated position. All patients who have
a fracture of the proximal third of the ulna must, therefore, be
assumed to have a Monteggia fracture until later x-ray films
prove that the radial head is stable and remains correctly
located throughout healing.
The fracture occurs in two ways. Most often it is caused

by a fall on the outstretched hand accompanied by twisting of
the patient's body, forcibly pronating the forearm. Less often
the cause is a violent blow to the forearm-as when a victim
raises his arm to ward off an attack with a blunt instrument. In
our age of increasing street violence this type of injury may
increase.

There is only one exception to the rule that these fractures
must always be treated surgically. In young children who
suffer a greenstick fracture of the ulna, manipulation and the
application of a well-padded plaster with the elbow fixed at
about 80° may be sufficient to cure the problem, but careful
supervision and repeated x-ray examinations are essential. All
other such fractures must be treated by open reduction. The
ulnar shaft should be exposed and the fracture reduced and
fixed in position by intramedullary nailing or plating. Once the
length of the ulna is reconstituted manipulative reduction of
the radial head may correct this part of the injury complex. A
full plaster from metacarpal heads to the insertion of the
deltoid muscle is essential to hold the elbow at a right-angle
with the forearm supinated.

Reduction of the radial head by manipulation may not be
possible because of the obstruction caused by the torn annular
ligament. If this is the case the radial side of the elbow joint
should be explored, the offending part of the ligament excised,
and the head reduced under direct vision. Rarely, the radial
head may need to be held in position by Kirschner wires, but
reconstruction of the ligament is generally not necessary. The
fracture usually heals in six to eight weeks.
The radial head should not be removed early in the manage-

ment of this injury complex. Such ill-advised surgery may well
produce traumatic ossification and may lead to a disruption of
the distal radioulnar joint because of the proximal migration
of the radius. Excision of the radial head may be necessary in
adults if the radius has been left in the dislocated position or if
the radial head has sustained a comminuted fracture, but only
after the ulnar fracture has healed. In children the head is best
left alone, no matter what its position, until growth has ceased.3
Late surgical reduction and reconstruction of the annular
ligament is a difficult procedure, and the results are usually
poor.
The catalogue of complications of the Monteggia fracture is

completed by cross-union between the radius and ulna and
non-union of the ulnar shaft-both uncommon. Fortunately
for orthopaedic surgeons and patients alike, this unpleasant
fracture-dislocation is a comparative rarity.
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Evaluation of
laboratory tests
The mistaken belief that the NHS is "free" has lulled too
many doctors and patients into equating "want" with "need,"
leading to continually increasing demand instead of the falling
demand envisaged by Beveridge. Successive governments have
recognised the problem and have responded by ever-tighten-
ing austerity and measures such as cash limits. The current
emphasis is on seeking savings without detriment to standards
of patient care, and the hospital sector has been singled out for
the chief examination. In particular, there has been almost a
crusade for cutting laboratory costs.

This crusade is based on the beliefl 2 that the large range of
easily performed and relatively cheap tests now available has
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