
to think about which causes of cancer matter in the real
world.22'
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Treating bony metastases

Bisphosphonates look promising but their use should await the results of
current studies

Solid cancers frequently metastasise to the skeleton, meaning
that metastatic bone disease is a common problem in the
management of advanced cancer. Necropsy studies show that
85% of women dying of breast cancer have bony metastases;
the corresponding proportions for patients with prostatic and
lung cancer are 85% and 60%.' With meticulous pathological
and histological examination the true prevalence of skeletal
disease in patients with advanced forms of these common
cancers would probably be even higher.

Involvement of bone is not necessarily a late complication
of malignancy. Depending on the methods used to detect
tumour cells reports have estimated that 20-50% of patients
with small cell lung cancer have tumour cells in their bone
marrow on presentation.2 Mansi et al also reported that one in
four women undergoing surgery for primary breast cancer
had metastatic spread to the bone marrow.3 The morbidity
from skeletal involvement is considerable, and bony
metastases are the commonest cause of cancer pain.4 They also
cause immobility, pathological fractures, failure of bone
marrow, compression of the spinal cord, and hypercalcaemia.
Patients with breast cancer whose metastases are limited to
bone tend to survive longer than those with metastases at
other sites' and may therefore have prolonged morbidity.
Currently the management ofpatients with skeletal metastases
is directed towards palliating symptoms; only in certain rare
cases is cure a realistic aim. Treatment may encompass the
specialties of radiotherapy, oncology, surgery, and palliative
care, with the contribution from each depending on the type
of tumour, stage of disease, and local resources.

External beam radiotherapy is the best treatment for
localised metastatic bone pain and is successful in about 85%
of cases, although relief may not be experienced for two
weeks. A single dose seems to be as effective as fractionated
treatment and is clearly more convenient.6 The role of
radiotherapy in asymptomatic lesions or in impending
pathological fracture is, however, less clear. Radiation may
also be delivered by bone seeking isotopes, and many patients
with prostatic cancer have reported pain relief after this
treatment.7

For pathological fractures of weightbearing bones internal
fixation is usually required. Surgical stabilisation of large or
painful bone lesions, particularly those with extensive cortical
destruction, is also often undertaken if pathological fracture

seems likely.8 Specialised centres often perform more
aggressive prosthetic surgery and report worthwhile pain
relief and the preservation of skeletal integrity.9 The true
place of these procedures in the routine management of
patients with bony metastases, however, has not been
established.

Systemic treatment for bone metastases depends on the
type of tumour. Endocrine treatment is usually preferred for
patients with breast and prostatic cancer. Response rates vary
from 20% to 50% in breast cancer'0 and from 60% to 90% in
prostatic cancer," the median duration of response being
about 12-20 months. Dramatic pain relief is often reported
shortly after the start of treatment.'2 Cytotoxic drugs are also
used when endocrine treatment fails in patients with bony
metastases from breast cancer, but response rates are usually
lower and durations of response shorter. 12
The inadequacy of currently available treatments and the

considerable morbidity associated with bony metastases have
led to the search for newer and more effective treatments. In
this, our increased understanding ofnormal and pathophysio-
logical bone biology have helped. Turnover ofbone is a tightly
regulated physiological process, and normally resorption and
formation of bone (the actions of osteoclasts and osteoblasts,
respectively) are closely linked. Destruction of bone,
an integral part of the formation of lytic metastases, is
substantially mediated by osteoclasts, and tumours that
metastasise to the skeleton often release diffusable substances
capable of stimulating osteoclasts to resorb bone. '3 Inhibiting
this osteoclastic overactivity therefore represents a possible
therapeutic target in the systemic treatment of bony metas-
tases. Several studies have examined the clinical effects of
calcitonin, mithramycin, and gallium nitrate (which inhibit
osteoclastic resorption of bone),'41'6 but most current interest
concentrates on bisphosphonate drugs.

Bisphosphonates are enzyme resistant analogues of
pyrophosphate, the naturally occurring inhibitor of mineral-
isation of bone. Although much is known about the physico-
chemical properties of these drugs, how they inhibit
osteoclastic bone resorption is not fully understood. 7
Bisphosphonates have been used successfully to treat Paget's
disease of bone'8 and malignant hypercalcaemia'9-2': syn-
dromes characterised by abnormal or excessive osteoclastic
activity. Currently available drugs include etidronate (which
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has the undesirable action of significantly inhibiting bone
mineralisation'7), clodronate, and pamidronate (the most
active bisphosphonate in the treatment of malignant hyper-
calcaemia2).
The effectiveness of these drugs in treating malignant

hypercalcaemia led to clinical studies in normocalcaemic
patients with malignant osteolysis. Morton et al22 and Coleman
et al23 treated patients with progressive bony metastases
from breast cancer with fortnightly infusions of 30 mg of
pamidronate as the sole treatment. They reported radiological
healing of lytic metastases in about a quarter of patients and
stabilisation of disease in a further quarter. Pain improved
substantially and calcium excretion fell. Similar results have
also been reported in other uncontrolled studies with other
intravenous bisphosphonates,2425 and pain relief, stabilisation
of rising concentrations of tumour markers, and biochemical
improvement have been reported in a study in men with
hormone resistant prostatic cancer.26 An important problem
with the bisphosphonates is that no more than 1% of the drug
is absorbed orally.'727 Despite this a controlled study of oral
pamidronate combined with standard treatment for patients
with breast cancer and bony metastases showed fewer patho-
logical fractures, less hypercalcaemia, and less need for
radiotherapy in the group treated with pamidronate. Given
the study's design, however, the possibilities of observer bias
and a placebo effect cannot be totally excluded. No survival
difference has emerged between the treated and control
arms.28
Few other controlled studies have been reported. Elomaa

et al reported that patients with bony metastases from breast
cancer who received oral clodronate as well as their standard
antitumour treatment required less analgesia, improved
biochemically, and developed fewer new bony metastases
than patients receiving placebo. Survival improved signifi-

cantly, but this was due to the large number of deaths from
hypercalcaemia in the control group.29 A study in patients
with myeloma given clodronate intravenously at the same
time as chemotherapy found that pain improved, fewer new
lytic lesions formed, and survival improved (median 45 v 30
months) in treated patients, although not significantly. The
lack of a placebo control and the relative infrequency of
administration of clodronate in the treated arm, however,
detract from the conclusions reached by this study.30

Smith reported the results of a randomised, double blind,
placebo controlled study in 57 patients with hormone resistant
prostatic cancer and bone pain. No differences were seen in
the response of symptoms or analgesic requirements between
patients treated with etidronate and those given placebo.3'

Firm conclusions concerning the value of bisphosphonates
in bone metastases will depend on the results of large
multicentre studies comparing standard treatments with the
addition of bisphosphonates for various types of tumour.
Such studies are currently under way in Europe and the
United States. The potential for placebo effect and observer
bias in trials in which pain and other subjective phenomena
are primary end points means that such studies should include
a placebo and should be designed to blind both the patient and
doctor to the treatment despite the additional difficulties that
this imposes.
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