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with thin fascia or vein graft, and inserting another prosthesis;
it is this procedure which carries the further risk to hearing.

Otological enterprise is now being channelled into a number
of modified surgical techniques for stapedectomy which, in
theory, should reduce the risks of early and late failure. Time
will reflect their effectiveness.
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Fetal Antigens and Tumour
Cells
The association of fetal antigens with a wide variety oftumours
is thought1 to be part-and-parcel of the more general phe-
nomenon of aberrant protein production by neoplastic cells,
otherwise exemplified by the "inappropriate" synthesis of a
wide range of hormones or enzymes.
From an immunological point of view, however, the dis-

covery of an association of fetal antigens with the tumour cell
surface was particularly exciting. If it could be shown that
these antigens were an essential part of the tumour-specific
transplantation antigen, then an immune response directed
against the fetal antigenic determinants would lead to tumour
cell rejection; and the fact that fetal antigens might cross-react
with a wide variety of tumour-specific transplantation antigens
gave momentum to the search for a common or universal
cancer antigen. The immunotherapeutic implications of
identifying such a protein were readily apparent. Considerable
effort has been spent on this approach to the study of tumour
plasma-membrane antigens. The experimental data are
inconclusive, but it looks as if the early hopes are going to be
disappointed.

In 1906 Shone showed2 that mice which had previously
been injected with murine fetal tissue were able to reject
subsequent tumour transplants which would otherwise have
grown and proved lethal. In 1927 Fibiger3 elegantly showed
that when an extract of fetal mouse skin was injected into the
animal host it would retard the growth-and also prevent
metastic spread-of a primary skin tumour produced in mice
by a coal tar carcinogen.
More recently it has been shown that the growth of a

transplanted sarcoma in rats can be inhibited by prior im-
munization with fetal liver cells.4 5 Hamsters6 I similarly
treated will show resistance to the oncogenic effects of the
DNA S.V.40 virus. Immunization of the adult animal with
fetal tissue was more effective if allogeneic, rather than
syngeneic, tissue was used.5 But more striking is the beneficial
protection which can be afforded across the species barrier:
in the hamster-S.V.40 system, for example, successful pro-
tection can be given by immunization with human, murine,
bovine, and hamster fetal tissue.68 These oncofetal antigens
are phase-specific, in as much as they are expressed at a certain

stage of fetal development. The late fetus does not provide
useful immunogenic antigens.
When an adult animal is "immunized" with embryonic

tissue it can be shown that both specific cell-mediated
immunity and circulating antibody are produced, and that
these cross-react with the fetal tissue and the tumour cell
system.7-11 The multiparous pregnant animal may also pro-
duce circulating oncofetal antibodies1°-as might be expected
since it will have been exposed previously to various fetal
antigens. This sort of experimental information lends weight
to the immunological explanation of the protection afforded
by oncofetal antigens.
The surface of a tumour cell is a complex biochemical,

physiochemical, and immunological structure; so it is not
surprising that on that surface there should be more than one
new antigen unfamiliar to the immune system.12-14 Frequently
one of these neoantigens happens to be a fetal antigen, but
many studies havc now indicated that this fetal antigen does
not form part of the tumour-specific transplantation anti-
gen'2-17 and is therefore not involved in immunological
tumour cell rejection.15'17
Membrane oncofetal antigens have also been described in

human malignant disease, for example, the leukaemoembry-
onic antigen'8 and the embryonic antigen found in human
carcinoma of the colon.19 Carcinoembryonic antigen seems to
be a glycoprotein closely related to the cell membrane.
Tumour-specific transplantation antigens are, unfortunately,
more difficult to define in human neoplastic disease, so their
relationship to oncofetal antigens is still far from clear.
At our present stage of understanding, then, we may say

that the glycoprotein structure of the cell membrane is com-
plex and possesses more than one neoantigen. One of these
may be an antigen which is also expressed in early fetal life,
and it may well transcend species barriers. But the possibility
that tumour rejection may be effected, immunologically, by an
assault on the tumour embryonal surface antigen seems much
less likely. It must be stressed, however, that the clinical im-
portance of studying and measuring fetal proteins in malignant
disease is of ever-increasing value as a monitor of the progress
of the disease in the individual patient and its response to
treatment.
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