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basic district RAWP target, giving each health authority a
clear picture ofthe resources available for its,own population.
Cross boundary flows might then be agreed among districts
through discussions that should fully include local general'
practitioners, and authorities might seek to reduce or
maintain the flows according to their own preferences.
Secondly, family practitioner committee resources should be
included within the total -district allocations-at least for
planning purposes if not, for administration--to clarify the
relation between totalNHS expenditure and levels ofhealth.
Regional health authorities would then, at last, be able to
measure and compare the efficiency and effectiveness of
districts, supplementing the limited measures that are
available at present and moving towards, real equality of
health care.'0
The government has recently requested the NHS Man-

agement Board to review the operation of the RAWP
formula, taking into account the patterns of illness across the
country and the special problems of the inner cities."I This

review provides an- opportunity to achieve this aim of
equality.
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Cobalt on the way out

Two types of megavoltage apparatus are found in most
British radiotherapy departments: .telecobalt units and linear.
accelerators. Although the Department of Health and Social
Security has stated that iinear accelerators may be considered
to be suitable cQbalt substitutes.for departments of all sizes,
the demand for cobalt units was widely expected to continue.
In practice, few departments now seem prepared to consider
a new telecobalt unit, and the move to linear accelerators is
general. Why should this be?
The term-megavoltage as used in radiotherapy means

beams of x or y ray photons with energies above one million
electron volts (1 MeV); the same term may be applied to the
equipment generating beams of these energies. Megavoltage
beams are more penetrating than those at lower energies and
so are useful for treating tumours at depth below the skin. In
addition, these beams tend to reduce the skin dose, thus
minimising one complication of therapeutic irradiation.

Radioactive cobalt is an isotope produced in a reactor and
has a half life of 5-2 years; it decays to form nickel with the
emission ofphotons (y rays) of 1-17 and 1-33 MeV. Used as a
teletherapy source cobalt produces a beam quality com-
parable with that of a 2-3 MeV -linear accelerator. Cobalt
units offer a simple approach to the, production of a
megavoltage beam and require a mini,mum of servicing and
technical support. The output of the machines is low and
decreases as the cobalt decays., This would make treatment
times unacceptably long, so that in practice the source is
replaced every three to four years at a cost of £25 000-
£30 000-an expense that needs to be included in the overall
costs of running such a unit.
Modem linear accelerators operating at 4-6 MeV are much

more .complicated and need a. great deal more technical
support than cobalt units. The beams generated by these
machines are of.a higher mean energy than those from cobalt
and are more penetrating. Large areas can be treated without
the need for multiple fields. Output rates are three to four

times greater than those ofcobalt units permitting up to twice
the number of patients to be treated daily., So, while linear
accelerators cost more initially, estimates of unit, treatment,
costs show a favourable comparison.with cobalt.units.2

Furthermore, the use of cobalt beams for the treatment of
more deeply seated tumours may give less good results than
those obtainable from linear accelerators.. The difference
may be.linked with the observation that units equipped solely
with cobalt tend to lack the supporting facilities necessary for
the planning and delivery of the highest quality of service. If
there is a discrepancy between the. results obtainable the
explanation is multifactorial. To ,suggest that any difference
is due,to a difference in quality between.cobalt and accelerator
bea:ms is an oversimplification.3'
*Very few;cobalt units are now available commercially, a

lack of chQice that reflects a rapidly shrinking market. Most
National Health Service radiotherapy units have two.mega-
voltage units and cobalt might appear to offer a reasonable
"second" machine, but the, higher working rate (and so the-.
greater patient capacity) of linear,accelerators dictatesa,a
choice in their favour. The past decade has seen an in'crease in
the workload of most radiotherapy. departments, out -of
proportion to the -changes expected Iasaresult of an aging
populatiQn. Thisuncreased load can be met only by machines
capable of a higher workload than. cobalt teletherapy units;
they have, like steamn engines, been. made obsolete by
technical advances.
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