
this background, it is reasonable to conclude that cardiac
rehabilitation programmes are cost effective and should be
made available to all who would benefit. In terms of their
prognostic value, however, further research is needed.
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Designer hips

Don 't letyourpatient become afashion victim

The number of total hip replacement operations performed in
Britain is now starting to stabilise at about 40 000 a year.' The
implants used to replace the hip are manufactured for this
market by a dozen or so companies, many of which are
multinationals with their main marketing base in the United
States. The sales for each company in Britain are very
small and commercially unimportant by manufacturing
standards.

Until recently the profit margin has been tight, with an
implant selling in Britain for less than half the price charged
in the rest of Europe and the United States. A so called
"rationalisation" of the market is now leading to the price
charged in Britain rising at over twice the rate of inflation
towards what is charged in other countries.2
A perfectly satisfactory standard total hip replacement

could be marketed for not much over £100, but the price in
Britain now varies from £250 to well over £1000 for each
implant. The situation with knee replacements is similar
but the margins, if anything, are even greater, with knee
replacements costing around £300 to manufacture selling for
between £700 and £1500. Many units have had to stop
replacing joints again this year because they have run out of
money-most unsatisfactory when cheaper hips are available
and waiting lists are so long.
Budgets for prostheses have been used for years to limit

elective orthopaedic activity because blocking the purchase of
further implants stops joint replacement surgery, the "bread
and butter" of current elective orthopaedic practice. The cost
of the implant should be only a fraction of the total cost of
surgery and inpatient care-overall cost £3000-£C5000 per
joint replacement (Nuffield Orthopaedic Centre NHS Trust
costings, 1992). It is surprising how few units have changed to
a cheaper implant in the face of a limiting budget for
prostheses.
Why then do some units use expensive implants and risk

closure when the money runs out? The answer is that the
surgeons in those units believe that the expensive implants are

better than the cheaper models. They are encouraged in this
by the manufacturing companies, which scarcely let a year go
by without introducing a "new improved" joint replacement
which offers hitherto undreamt of (and unproved) advantages
over the older designs.
The cost of the new designs includes development, tooling,

advertising, and marketing and is contributing (the manu-
facturers claim) to the rapid rise in the cost of implants in
Britain. The implant has to be manufactured in many
different sizes, and in Britain often fewer than 200 are sold in
each size before the design becomes obsolete (S M Hamilton,
personal communication). Development costs have to be
recouped rapidly if the company is to make a profit and
introduce an even newer hip next year.
The long term clinical results (over 10 years) obtained with

some implants (some of the cheapest on the market today) are
very good, with failure rates of less than 1% a year.3
Frequently, the newer and more expensive designs prove,
after a few years of use (and a few hundred hapless patients),
to give results substantially worse than this and are quietly
withdrawn from the market despite initial optimism over
their theoretical advantages. In Sweden the Christiansen hip
was used in over 5000 total hip replacement operations before
its high failure rate was appreciated. If a more reliable hip
replacement had been used it is estimated that the Swedish
community would have saved $20m, never mind the human
suffering.4

If every surgeon in Britain used the most reliable prosthesis
and achieved the same results as the best units the annual
cost of revision operations would be £200m. If less reliable
prostheses or techniques were used the cost at 10 years would
be over three times as much.5 This "fashion trade" in joint
replacements is costing the health service many millions of
pounds each year and, even more important, is causing
patients unnecessary pain and distress through early failure of
unproved implants.

Currently the need for a revision is the most commonly
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used definition -of a failed operation. When using this
definition the results of conventional designs seem so good
that it is effectively impossible to show that a new design is
significantly better than conventional ones. With current
failure rates of around 1% a year a new design that was a 30°
improvement over an older one (a truly radical improvement)
would require a trial of many thousands of patients followed
up for at least a decade before a significant difference could be
shown.6 By then the new implant being tested would have
disappeared, replaced by a design with even more untried
"features." Is there ahy point in continuing the development
of new implants if we are using revision as the criteria of
failure? The answer is almost certainly no.
To escape the pernicious influence of fashion we need three

things. Firstly, we need a national register of hip replacements
and revisions to provide an accurate measure of revision rate.
This would allow the identification of implants that are doing
badly and would allow individual units to compare their
performance with national figures. Secondly, we need
outcome measures for assessing new implants that are more
sensitive to failure than revision.7 These would take into
account pain and disability at levels that do not currently
warrant revision. And, finally, we need ways of assessing early
how well an implant is functioning. One of the most
promising techniques depends on the very accurate measure-
ment of the sinkage of implants into bone.8 Although its
predictive value has not been proved, it warrants urgent
evaluation. In future such techniques may help to identify
design features that improve survival.

Drugs are subjected to rigorous testing before they can be
marketed, and the same should be a statutory requirement for
implants. Manufacturers would be prepared to foot the bill if
testing became law. In its current form the implant industry
remains a haven for all the excesses of free enterprise.
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Does Crohn's disease have a mycobacterial basis?

The case is unproved

Crohn's disease is an indolent chronic inflammatory disorder
that may affect the entire alimentary tract, with inflammation
through all layers of the intestine. Its pathogenesis is a
mystery. Treatment remains non-specific and consists pre-
dominantly ofimmunosuppression.
The original description by Crohn suggested mycobacteria

as a possible cause, given that chronic enteritis in animals,
termed Johne's disease, was caused by tubercule bacilli.' The
many types of mycobacteria vary in their pathogenicity; some
are saprophytic and rarely cause disease, while others are
potentially pathogenic, particularly in immunocompromised
patients. The pathogenicity of Mycobacteria paratuberculosis
remains uncertain.

Research workers have tried for many years to culture
mycobacteria from tissue affected by Crohn's disease,
although generally without success.2 To unravel the complex
mycobacteriology of chronic enteritis, investigators have
developed sensitive methods to detect and characterise rele-
vant pathogenic strains. Hermon-Taylor's group identified
IS900, a DNA repetitive element, in an uncharacterised
mycobacterial isolate from a patient with Crohn's disease.
This was shown byDNA fingerprinting to be indistinguishable
from M paratuberculosis, which causes enteritis in animals.
The group suggests that assays based on polymerase chain
amplification of highly specific DNA sequences from these
insertional elements, and recombinant and synthetic peptides
from their predicted proteins, will revolutionise the detection
and characterisation of these agents.34 These findings should
be balanced, however, with a report from another group,

which showed that DNA from M paratuberculosis is present
not only in Crohn's disease but also in ulcerative colitis and
other non-inflammatory bowel disorders.5 Furthermore, the
mycobacteria detected in Crohn's disease were not identical,
suggesting that a single pathogenic mycobacterium does not
cause the disease.

Elsaghier and colleagues explored a possible role for
M paratuberculosis in the pathogenesis of Crohn's disease.
They reported that 57°/o of their patients with the disease had
antibodies to M paratuberculosis antigens, although only 18%
concurrently had raised titres to three different M paratuber-
culosis antigens. The authors believed that their serological
results supported the view that infection with M paratuber-
culosis might cause Crohn's disease.6 Their failure to include
suitable controls with other sinall intestinal disorders or to
perform assays for other bacterial antigens, however, makes
interpretation of their results difficult. Stainsby and col-
leagues' finding of no significant difference in serum concen-
trations of antibodies to various mycobacteria, including
M paratuberculosis, between patients with Crohn's disease
and ulcerative colitis and healthy controls argues against
the hypothesis that Crohn's disease is caused by M para-
tuberculosis.7
The potential role of mycobacteria in the pathogenesis of

Crohn's disease has been investigated with monoclonal
antibodies to a glycolipid specific toM avium. The antibodies
were tested in specimens obtained at bowel resection from
patients with Crohn's disease and controls. A positive reaction
was seen in the bowel wall, both in patients with Crohn's
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