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asthma, and recent reports show no evidence of growth
retardation in the long term with doses of beclomethasone of
400-600 [ig/day."0"' Endogenous cortisol secretion may be
affected by these doses,'213 and injudicious use of the
stronger formulations of beclomethasone now on the market
may slow growth. Glucocorticoids in large doses will
inevitably suppress growth, but the recent development of
knemometry, which means that rates of linear growth can be
calculated at time intervals as short as daily or even less,'4
might be used as a sensitive marker of growth suppression.
Treatment with growth hormone will not overcome the
effects of steroids because they act directly on epiphyseal
cartilage metabolism. Catch up growth will occur when
the glucocorticoid. dose is reduced. Those who prescribe
maintenance glucocorticoid treatment in children must
ensure that monitoring of growth is an integral part of their
management.
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Expanding possibilities
The principle of tissue expansion -is plain for all to see.
Pregnancy, obesity, lymphoedema, and various other condi-
tions may stretch the skin and produce redundant tissue that
may need surgical removal. It requires, however, an imagi-
native leap to turn a surgical problem into a surgical tool. In
1976 Radovan' presented skin expansion as a new technique
for the reconstructive surgeon (C Radovan, American
Society of Plastic and Reconstructive Surgery Forum,
Boston, September 1976). An inflatable silicone implant is
placed surgically underneath normal skin adjacent to a defect
or area that is to be excised, and over the next few weeks the
implant is* inflated through a remote subcutaneous or
external valve by injecting normal saline. Once enough skin
has been generated the implant isC removed, the lesion
excised, and the defect covered using th-e excess skin
produced by the expander. In effect, a skin flap has been
preformed at an ideal site.
The technique is now widely used in the United States and

is slowly becoming established in Britain. The concept is
appealing because in many areas of the body the skin has
specific characteristics that cannot be matched by grafts or
distant flaps. The best example is the hair bearing scalp
extensive loss ofhair leaves a defect that is difficult to replace
permanently. Tissue expansion allows the use of adjacent
matching scalp, leaving no donor defect. The technique is
simple in principle and requires no specialist knowledge or
equipment; it may therefore be used by many disciplines.
(G H Sasaki, T J Krizek, Plastic Surgery Research Council,
Durham, North Carolina, May 1983.)

Tissue expansion started as a clinical experiment, and only
in the last few years have researchers looked at what happens
to the expanded skin. It has now been shown that the
epidermal thickness remains the same as in non-expanded
skin but the dermis becomes progressively thinner.'2 The
dermal thinning is, however, compensated for by the thick-
ness of the capsule surrounding the implant. Whether the
dermis eventually returns to normal is not known. Hair
follicles and other adnexal structures become separated in
expanded skin, but their morphology remains normal and
the separation is rarely clinically important. The blood
supply of flaps raised in expanded skin is superior to that of
identical flaps raised in normal skin.' This may be caused by
the vascularity of the capsule around the implant,4 or by an
increase in the size and number of vessels that are clearly
visible in expanded skin.
The effect on other structures is less clear. Expanded

muscle undergoes some atrophy, but function is rarely lost.5
This opens up possibilities in tailoring innervated muscles to
reconstruct something like facial palsy. The effects on
nerves, tendons, and other structures are being investigated;
the benefits of being able to fashion muscle, tendon, and
nerve units would be enormous.

Tissue expansion is not, however, a panacea for all
reconstructive problems. Time-from 3-25 weeks depend-
ing on site, age, the amount of skin required, and possible
complications' 6-is required to inflate the balloon. In
general, patients are wamed that 6-10 weeks will be required
between inserting the expander and its final removal. During
this time the patient has to attend the hospital at least twice a
week to have the expander inflated by a percutaneous
injection. This is expensive for patients who live a long way
from the hospital or who have other social or economic
commitments. There is also the problem ofthe appearance of
the expander, and, however thorough the preoperative
counselling, few patients seem prepared for the size of the
temporary deformity that is produced. When the expander
cannot be hidden under clothing or a hat-as in facial
reconstruction-many patients prefer to remain indoors
between hospital visits.
The biggest problem is the complication rate, which may

be as high as 40%.6 The commonest complications are
infection, haematoma, exposure of the expander or tubing,
and failure of the implant, causing a leak and deflation. Most
ofthese complications do not affect the final result and can be
controlled conservatively while inflation continues. This
complication rate will be reduced with experience and with
advances in implant design.
Few areas of the body cannot be expanded, but we do not

know how often the same area of skin can be expanded. We
have done it three times with no noticeable skin changes.
Multiple expansion offers possibilities of being able to
resurface large areas ofthe body, when treating scarring from
burns or giant hairy naevi. So far tissue expansion has been
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used in hair replacement (both for traumatic loss and for male
pattern baldness), scar and tattoo removal, ear and nose
reconstruction, facial reconstruction, and in treating
syndactyly, port wine stains, and giant pigmented naevi.
Expanders are even available for closing cleft palates as a
primary procedure and for restoring an alveolar ridge in
edentulous patients to allow dentures to be fitted. They can
be used almost wherever there is a defect to be covered.
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Risks and benefits in radiology

Medical radiology contributes ten times as much radiation
exposure to the public as all the other man made sources
combined. Clearly the government and the public need
authoritative and independent advice about the scientific
aspects of protection from all kinds of radiation, and in 1970
an act of parliament set up the National Radiological
Protection Board to give this. Its role-which is not to
regulate, police, pronounce on political policy, or impute
blame in forensic issues-is well shown by two recently
published surveys, one of the radiation doses received by
patients and the other of the number ofradiological examina-
tions undertaken in Britain every year.'I2
The first survey describes the results of thorough and

extensive measurements of radiation doses to nearly 4000
patients undergoing routine examination. Carried out in 20
randomly selected large non-specialised hospitals, a group
that accounts for four fifths of the radiological workload in
England, it showed wide variations among them. Thus for
particular examinations doses per film might differ by factors
of 10 to over 100 and the average doses were considerably
higher in some hospitals than in others. The wide ranges in
dose cannot be explained solely by the range in the sizes ofthe
patients, and the differences in averages suggest appreciable
differences in radiological techniques among the depart-
ments.
The well known factors that result in a higher dose than

necessary include unnecessary or inappropriate examina-
tions, low tube filtration, low kV, short focus to skin
distance, high unnecessary table top and grid absorption,
slow screens, too wide fields, and wasted exposures through
errors. The National Radiological Protection Board report
shows that no fewer than a quarter of x rays sets were in error
by over 5 kV and that tube filtration varied from 2 to 5 mm of
aluminium.' Nevertheless, these data are insufficient to show
which specific improvements could give the most reduction
in unnecessary high doses without any loss of diagnostic

information. Continuing studies are needed for guidance as
to the most effective compromise between ideal clinical
information and low radiation dose.

Small doses of x or gamma radiation to children or adults,
added to the natural- background radiation, are probably
deleterious to health and could cause cancer in some people,
although it is hard to show this directly. Thus the benefits of
medical radiology may come at a price, and that price-
radiation induced cancer-may be higher than necessary. A
further report by the National Radiological Protection Board
shows that among the 24 million radiological examinations
carried out each year2 the numbers do not vary greatly
according to age (in groups between 10 and 75 years). Every
year, therefore, several million patients with little risk of
early cancer and good life expectancy may be receiving a
higher dose than necessary,
The Ionising Radiations Regulations already require x ray

equipment to be able to restrict the dose. Attention to
technique and quality assurance is expected and encouraged,
although clearly more needs to be known and done. The
European Community's directive on patient protection is
moving the Department of Health and Social Security, in
collaboration with the Health and Safety Executive, towards
requirements on the choice of medical x ray procedures. All
these activities need solid underpinning by scientific studies,
and much remains to be done.
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Skeletal dysplasias
There are probably about 100 different skeletal dysplasias,
and all are rare, some affecting no more than five or six people
in Britain. Altogether about 10000 people in Britain are
affected, but about 4000 of these have only very mild disease.
About 6000 have some disability, and half of these have
severe physical handicap throughout their lives. ' In all
patients the development of cartilage and bone is faulty.
Some patients are thus short, but others may have only one or
two bones affected.
Most ofthe dysplasias-including osteogenesis imperfecta,

achondroplasia, multiple epiphyseal dysplasia, and themuco-
polysaccharide disorders-have a genetic cause, but some do
not-for example, Ollier's disease and melorheostosis. Up to
now these severely handicapped patients have been rather
neglected: "It's a dwarf-it will die" was the attitude for far
too long. But the proliferation of patients' organisations,
medical genetics departments, and skeletal dysplasia clinics
in many large orthopaedic centres is beginning to focus
attention on their problems. Many of the patients have
normal intelligence and a normal lifespan, but they may be of
very short stature and perhaps arthritic from childhood or
early adult life. Clinical delineation cannot be complete, but
certainly about 80 separate (non-lethal) types ofdysplasia can
be identified.

Antenatal diagnosis is rarely available in these non-lethal
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