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BCG in cancer
Like that of any other disease, the management of cancer
requires a logical approach. Unfortunately much of the
immunotherapy of malignant disease has escaped this dictum,
since the wilder concepts were already in vogue early in this
century. The rationale for immunotherapy had to await the
identification of tumour-specific antigens in transplantable
tumours in syngeneic animal populations.1' - Although the
protective effects of immunising these animals against their
own tumours has been shown time and again, the application
of these findings to tumours arising spontaneously in animals
and man is far less clear. In such cases investigations have
failed to show tumour-specific antigens; and their existence
would be irrelevant to treatment if once identified they proved
to be non-immunogenic. Nevertheless, specific active immuno-
therapy has been often given on the presumption that such
antigens do exist. Frequently this has been combined with
BCG in the belief that this gives a non-specific boost to the
specific anti-tumour response. Just how useful the specific
immune response is in terms of treatment is difficult to assess,
but many studies now suggest that some benefit is attributable
to the activity of BCG.

Bacterial toxins have been used in treating cancer for many
years with sporadic success.4 BCG was found to have a potent
immuno-stimulatory effect on responses to heterologous
antigens5- and is known to evoke a wide range of changes in
the host. These include non-specific stimulation of activity
of the reticuloendothelial system8-and a concomitant increase
in the numbers of macrophages in the spleen, liver, and lungs";
localised changes in tissue at the site of injection'0; activation
of macrophages'1; release of interferon'2; increased phago-
cytosis; and enhanced homograft rejection.13
Many workers have found that direct injection of BCG into

established tumours may cause regression of tumours and
elimination of tumour cells from regional lymph nodes, while
injection at a distant site is far less effective. Animal studies of
the latter have shown enhancement, reduction, or no change in
growth after injection of BCG. It has been presumed that
when there is minimal residual disease inoculating BCG may
lead to increased tumour-directed immune reactivity. If a
tumour-specific immune response exists, this may exert a
controlling effect on the tumour-but immune manipulation
may also facilitate its growth.
The relevance of an intact immune response to therapeutic

benefit in malignant disease treated with BCG is not yet clear.
Nevertheless, nearly all responses in patients treated in this
way have occurred where crudely tested delayed hypersens-
itivity mechanisms have been intact. The crucial question
seems to be whether tumour-specific antigens are present,
important, or even relevant to the response seen after treat-
ment with BCG. A recent review'4 has suggested that for BCG
to be effective there must be few tumour cells; the host must
be able to develop an immune response to microbial antigens;
and adequate numbers of BCG organisms must be injected-
and that these are most effective when closely associated with
the tumour cells. Whether or not tumour cells need to be
immunogenic is still not clear.'-7
Animal studies have shown that pretreatment with BCG may

delay the appearance of tumours induced by carcinogens and
viruses. Once the tumours have developed its influence on
growth is variable. A comparable variation may exist in man:
possibly BCG vaccination in childhood may reduce the
incidence of acute leukaemia.18 Other reports present conflict-
ing interpretations, however, so that we do not know whether

vaccination in childhood with BCG does in fact reduce the
risk of mortality from acute leukaemia. Again, while immuno-
therapy with BCG or with BCG together with allogeneic
leukaemic cells was reported to prolong disease-free survival
in patients in remission from acute lymphoblastic leukaemia,19
subsequent trials have failed to substantiate this. In acute
myelogenous leukaemia various trials suggest that survival
may be prolonged.20 21

Probably one of the most important effects of BCG is to
activate macrophages non-specifically. There is now good
evidence of non-immunologic recognition and destruction of
malignant cells by activated macrophages, while normal
contact-inhibited cells remain undamaged.22 Meanwhile the
relative harmlessness of BCG, its ready availability, and its
theoretical capability for potentiating the host's antitumour
response have encouraged its widespread and uncritical use.
Recent reports23 24 have added to an ever-growing number of
studies in which BCG given regionally was cast in the crucial
role of scavenger of minimal residual disease. Nevertheless, if
the potential benefits of BCG used in malignant disease
are to be fully realised, further carefully controlled trials
must be carried out in conjunction with laboratory studies
aimed at elucidating the mechanisms by which it might act.
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Cerebral blood flow in
dementia
Not long after the nitrous oxide method of measuring blood
flow through the cerebral hemisphere (CBF) was introduced by
Kety and Schmidt in 19451 reports2-4 began to appear of
reduced flow in patients with organic dementia. Interest in the
subject then waned until recently, when the facility for measur-
ing regional cerebral blood flow by injection of isotopes into
the internal carotid artery5 and the finding that focal increase
in regional flow could be related to specific neurological and
psychological activity stimulated new research. There was
shown to be a focal increase in blood flow over the motor
cortex during exercise of the contralateral arm,6 and a general
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increase in flow through the grey matter, maximal in the
suprasylvian region, during mental testing with digit span
backwards.7 The normal resting regional flow pattern8 was
also found to change during speaking and reading.9
These changes, it should be emphasised, were qualitative

rather than quantitative-the degree of change, case to case
variation, and difficulty in establishing satisfactory controls
have made statistical analysis difficult. Nevertheless, focal
cerebral activity clearly is reflected in an increase in blood
flow through the area concerned, presumably because of
increased metabolic demands.
Meantime attention has been turned anew to blood flow in

the cerebral hemispheres in disease. Both this and the amount
of grey matter have been found to be reduced in senile and
presenile dementia,10-12 with some suggestion of a difference
in the regional pattern between the two groups. Comparison of
dementia due to Alzheimer's disease with that caused by
cerebrovascular disease showed a somewhat greater reduction
of flow in the former.13 Again, it has been difficult to interpret
these results because of uncertainty about the precise nature of
the cases studied. Separation of patients with dementia by age
has little meaning, both vascular and primary degenerative
lesions being present in both groups. Nevertheless, careful
assessment of the clinical features does permit a pathological
diagnosis to be made in life with high probability that it will be
correct ;14-16 and when this has been done blood flow in the
cerebral hemispheres has been found to be lower in vascular
than in primary degenerative dementia in patients of the same
age and with the same degree of dementia.17 18
Of particular importance is the fact that the reactivity of the

cerebral vessels to changes in arterial Pco, is preserved12 17
both in primary degenerative and vascular cases. The com-
monly used term "arteriosclerotic dementia" is misleading,
suggesting as it does that the primary defect lies in the walls of
the cerebral arteries. While arteriosclerotic changes are cer-
tainly present in vascular dementia, the critical lesions are the
many small infarcts; for this reason it has been proposed that
the condition be known as multi-infarct dementia.19 The
impaired blood flow seems to be a consequence of rather than
the cause of the cerebral atrophy which is present. Attempts
have also been made to correlate the regional cerebral blood
flow with the type of disturbance affecting the dement (pre-
dominantly personality change or impaired cognition function)
with results that are somewhat unconvincing.2022
The place of flow measurements in the clinical management

of patients with dementia remains to be assessed. As there is
no specific treatment for the Alzheimer and multi-infarct types
of dementia it could be argued that there is no advantage in
measuring blood flow. This view overlooks the fact that
attempts to develop satisfactory treatment can succeed only if
they are based on certainty of diagnosis. While, then, measure-
ment of blood flow in the cerebral hemispheres must at
present be restricted to certain centres, it should (particularly
when combined with other new diagnostic techniques such as
EMI-scanning) become a necessary step in renewed attempts
to assess and treat this distressing condition.
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Scoliosis in the myopathies
and neuropathies

In the last decade contributions in the orthopaedic journals on
scoliosis have reached a veritable flood, so many are the new
developments relating to this old problem. Formerly, the two
most common forms-idiopathic scoliosis and paralytic
scoliosis-were virtually the only two which concerned
surgeons. As over 50 diseases are known to cause scoliosis this
was a serious neglect (though understandable), for the patho-
genesis of the deformity (which still lacks any explanation)
may well be comprehended best by studying some of the rarer
types.

In very recent years scoliosis and other orthopaedic problems
seen in the myopathies and neuropathies have received inten-
sive and well-merited attention. Two recent books, Spinal
Deformity in Neurological and Muscular Disorders1 and Scoliosis
and Neurological Disease,2 have now presented these problems
within the limits of our present knowledge of the primary
diseases while relating treatment to the tremendous recent
advances in the surgical management of scoliosis. Summaries
of the problems in the myopathies3-5 and neuropathies6 have
also appeared, while there has also been recent interest in the
Kugelberg-Welander syndrome.7 8
From this increasing concern in the problems of scoliosis

in these conditions what are we now to think of the problem
as a whole and the role ofthe orthopaedic surgeon in particular ?
Experience is as yet inadequate to form a final judgment.
Individually rare, the inherited neuromuscular diseases are
numerous and important; but the experience of one surgeon
in the problem of any one disease must be limited. The role
of active treatment depends on prognosis, and that requires an
accurate diagnosis-a complex problem in the inherited
childhood neuropathies. In the inherited myopathies investiga-
tion by electromyography and muscle biopsy studied by
histochemistry, histology, and electronmicroscopy can now
give a reasonably accurate diagnosis.
With rapidly fatal neuropathies such as Werdnig-Hoffman

disease no active treatment is indicated, for the infant is
doomed. In the dystrophies and neuropathies in which survival
to adult life or even a normal life span may be expected the
need to manage deformities is not controversial. Reconstruction
of crippled feet and the restoration of lost thenar opposition
by active tendon transplants is a long-established practice in
Charcot-Marie-Tooth disease. The scoliosis of syringomyelia
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