
composed of a combination of hydroxyapatite and tricalcium
phosphate have been used in graft procedures on their own.

These materials provide limited mechanical strength and
have no inherent bone forming ability. The use ofbioceramics
is dogged by the problem of variable resorption, which may
inhibit rather than promote the ingrowth of bone." Freshly
harvested autologous bone graft remains the material most
likely to lead to healing of defects.'2 The ideal substitute
would have the advantage of mechanical strength combined
with bone forming capacity through the presence of living
osteoblasts and bone morphogenetic proteins. One possible
approach would be to use cultured autologous osteoblasts to
enhance the osteogenic potential of demineralised bone
grafts. 13

Graft expansion by cell culture has already been described
in the treatment of burns."' Autologous epithelial cells were
cultured for periods of up to three weeks and then grafted on
to areas of skin loss. A 10 000 fold increase in available graft
material was produced, and 60-80% of the cultured grafts
were successful. The four week delay before autologous
keratinocytes become available from culture and the move
towards earlier grafting in burns has led to the development
of culture of allogeneic fibroblasts and keratinocytes." In
elective orthopaedic and maxillofacial surgery the delay for
culture of autologous osteoblasts before grafting would not be
the decisive factor. In addition, this delay would allow
confirmation of the osteoblast phenotype,16 which is necessary
to exclude contamination by other cell types, usually fibro-
blasts.

Culturing autologous human osteoblasts on demineralised
donor bone may ultimately offer a means of graft enhance-
ment. A small cancellous bone fragment could be harvested
percutaneously7 under local anaesthesia about four weeks
before elective surgery. Osteoblasts obtained in this way

could be massively expanded in numbers and cultured on
demineralised bone fragments. The result would be a "living"
bone graft, which could then be used as needed in definitive
surgery, avoiding the problems of harvesting grafts.
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Investigating lower bowel symptoms in general practice

GPs could do more sigmoidoscopies

Gastrointestinal problems account for one in 12 consultations
in general practice, with lower bowel symptoms accounting
for about half of these.' Apart from abdominal emergencies
these symptoms include chronic, recurrent abdominal pain;
changes in bowel habit; and rectal bleeding. Although self
limiting minor conditions account for most of these symp-
toms, colorectal cancer and inflammatory bowel disease will
be responsible for a few. A further large group will, of course,
be due to the irritable bowel syndrome.

In this issue Rubin reports that nearly three in four
practices in the Northern region possess a proctoscope but
only 4% undertake rigid sigmoidoscopy (p 1542).2 Almost
half of doctors surveyed thought that proctoscopy and
sigmoidoscopy were not appropriate procedures for primary
care and that standards might be difficult to maintain. Yet
timely investigation of patients with lower bowel problems is
important. Rectal bleeding is common, occurring in up to one
in six of the general population each year,3 and may be the
only sign of serious large bowel disease. Colorectal cancer is
the second commonest cancer in the United Kingdom,
accounting for more than 16000 deaths annually. Survival
depends on the stage of disease at diagnosis, and early
detection offers the only opportunity to improve survival.

Recognised risk factors for colorectal cancer include a
personal history of colorectal neoplasia and inflammatory
bowel disease and a family history of colorectal cancer or of
one of various inherited disorders that are associated with
colorectal cancer. These include familial adenomatous poly-
posis, site specific cancer of the colon, and the cancer family
syndrome (in which colorectal cancer is associated with
adenocarcinoma of the breast and genital tract).'
To evaluate rectal bleeding anorectal inspection and digital

rectal examination are mandatory, although these are not
always performed properly.56 Patients with rectal bleeding are
at low risk of colorectal cancer if they are under 40 and do not
have significant personal or family histories. A local anorectal
lesion in these patients is a sufficient cause for their bleeding,
which may be treated without further investigation. Older
patients, those with personal or family histories, and those
with recurrent symptoms should be investigated.

Nearly half of all general practitioners have open access to
barium enema examinations, and most radiology departments
require sigmoidoscopy before contrast radiology. Only a few
general practitioners have access to flexible sigmoidoscopy and
colonoscopy.7 About 70% of rectal cancers (15% of all
colorectal malignancies) can be detected by digital rectal
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examination, but 40% or so of colorectal cancers can be
visualised within 25 cm on rigid sigmoidoscopy and 60%
within 60 cm on flexible sigmoidoscopy.8`0

Should general practitioners be encouraged to acquire the
equipment and skill to perform sigmoidoscopy or would
resources be better used in providing fast track access to rigid
or flexible sigmoidoscopy or colonoscopy in an outpatient
setting?"'3 Although the latter would seem to offer an ideal
service for patients and result in earlier and more accurate
evaluation of lower bowel symptoms, advocates of practice
based investigation assert that rigid, and possibly flexible,
sigmoidoscopy is within the scope of most general prac-
tices.'4 15 The equipment required for rigid sigmoidoscopy is
not expensive, although flexible sigmoidoscopes are costly;
neither investigation attracts payment as a minor surgical
procedure. Performing these investigations in general practice
would benefit patients, avoiding the delay and anxiety
associated with an outpatient visit, and may use resources more
effectively, particularly in fundholding practices.'6

Concerns must, however, exist about training and skill
and the accuracy of investigations performed relatively in-
frequently-even if one partner undertakes the procedure in
a large group practice. Patients with suspicious rectal bleed-
ing in whom rigid sigmoidoscopy is non-contributory will still
require referral to hospital, as will those in whom colorectal
polyps or cancer are identified. Initially patients with inflam-
matory bowel disease may be managed in general practice, but
some will eventually require specialist supervision.
Many general practitioners have special skills in managing

disease. Restricting their activity would not only be
demoralising but would run counter to the trend towards long
term management of important medical conditions in general
practice. Few general practitioners want to become mere
signposts to hospital, and many regard the provision of
increasingly comprehensive medical care as a priority in
practice development.

General practitioners should be able to decide whether they

want to provide these kinds of services for their patients. This
has clear implications for adequate instruction during voca-
tional training and for recognising sigmoidoscopy as a minor
surgical procedure. Within a health district it would be
reasonable for some general practitioners to develop sig-
moidoscopy in their practice; others would be supported by
outpatient services sensitive to the need for speedy investiga-
tion of patients at high risk of colorectal malignancy. In these
services the provision of sigmoidoscopy and colonoscopy
would be determined by discussion between general practi-
tioners and specialists.
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Cardiac imaging with radionuclides

A useful addition to electrocardiography and echocardiography

Advances in cardiovascular imaging have made accurate
diagnosis of cardiac disease easier. Cardiologists, particularly
those in teaching centres, now have a wide range of radio-
nuclide techniques to supplement clinical examination,
electrocardiography at rest and during exercise, and echocar-
diography. These include radionuclide ventriculography,
perfusion imaging, infarct avid imaging, and, in the most
privileged locations, positron emission tomography.

Although echocardiography is already available in most
district general hospitals, cardiac radionuclide investigation is
not. Only half of the health districts in England and Wales
perform cardiac radionuclide investigation'; a recent survey
found that the rate of such investigation in Britain was one
fifth that in the United States.2 This reflects the limited
facilities for this technique but also the lack ofimportance that
British physicians place on these tests.

Determining the optimal use of these techniques is diffi-
cult, and American studies suggest a high rate of inappropri-
ate use.34 Good comparative studies are still needed to clarify
each technique's role in diagnosis, but in their absence
doctors should at least be aware of cardiac radionuclide

investigations and understand their principles, main uses,
and limitations.

Ventriculography, with a radionuclide that is retained
within the blood pool, can be used to estimate ejection
fraction, one of the most important determinants of prog-
nosis, both in chronic ischaemic heart disease and after
myocardial infarction.56 Unlike echocardiography, a radio-
nuclide study is not dependent on finding an adequate
ultrasonic window. Although anatomical detail is much better
with ultrasonography, the isotope technique has the advan-
tage of readily assessing left ventricular function, even in the
presence of akinetic or dyskinetic segments. Atrial fibrilla-
tion, however, reduces the reliability of both techniques,
particularly if the ventricular rate is not well controlled.

Myocardial perfusion imaging depends on the use of agents
such as thallium-201, which are taken up by perfused
myocardium in proportion to blood flow. Ischaemic or
infarcted muscle appears as a "cold spot." In this test
perfusion images obtained immediately after stress (usually
exercise) are compared with those at rest. The quality of the
image is very important for interpreting the results and has
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