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to the experience and the technical excellence of the Denver
group, and also to better methods of liver preservation and
immunosuppressive therapy.
At p. 535 of this week's B.M.7. we print two papers on

liver transplantation in man, from a collaborative programme
between Addenbrooke's Hospital at Cambridge and King's
College Hospital in London. The first paper describes the
surgical aspects of five cases, in one of which the transplant
was heterotopic, the others being orthotopic. The authors
point out that the rather strict requirements for a satisfactory
donor make it essential for different hospitals to collaborate
if an adequate programme of liver transplantation is to be
achieved. In the second paper a more detailed description
is given of two of the three adult patients with primary malig-
nant disease of the liver who survived the initial postoperative
period. The first patient, after early satisfactory function
in the liver graft, developed hepatic infarction as a result of
a thrombus in the recipient hepatic artery. The second
patient, who was discharged from hospital 17 days after
operation, has now returned to work.

It is known that dogs and rats can reject liver transplants
in the same way as they reject skin or kidney, but the pig
though it rejects skin or kidney aggressively, will tolerate a
liver allograft for many months with minimal evidence of
rejection. It is of interest that allografts of porcine liver will
protect grafts of kidney and skin from being rejected.4
Further data are needed to determine the pattern of rejection

of liver allografts in man, but it seems that man, unlike the
pig, requires immunosuppression to prevent rejection of a
liver graft.

Until methods are developed to resuscitate an organ
damaged by ischaemia the shorter the ischaemic period the
better. A safe and efficient continuous perfusion machine
permits livers to be used for transplantation which would
otherwise have been lost. Once the liver has been cooled
there is no longer the same extreme urgency. Eight hours
of preservation, as described by L. Brettschneider and his
colleagues, provides sufficient time for tissue-typing, prepara-
tion of the recipient, and transportation of the' organ from
one hospital to another.
Though there are many problems in liver transplantation

in man-particularly concerning organization, surgical tech-
nique, and liver preservation-there can be no doubt that
clinical liver transplantation will eventually become an estab-
lished therapeutic procedure for fatal liver disease.
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Systolic Murmurs in the Elderly
Systolic murmurs are common in elderly people. Phono-
cardiographic surveys have put their frequency at 60% or
more,12 while some clinical observers have recorded even
higher figures.3
The principles underlying the diagnosis of these murmurs

are the same as those applicable to younger patients, but there
are problems peculiar to the elderly which may make the
assessment more difficult. The most important of these are
the effects of kyphoscoliotic chest deformity on the anatomical
position of the heart and the inability of many elderly people
to co-operate fully in the respiratory manceuvres needed for
the elucidation of the finer points of cardiac auscultation.

Systolic murmurs in the elderly are of three main kinds:
ejection murmurs arising from the aortic valve and
regurgitant murmurs arising from either the mitral or the
tricuspid valve. Ejection murmurs from the pulmonary valve
are very rare, or at least very rarely diagnosed. The distinc-
tion between ejection and regurgitant murmurs is made in
the same way as in younger people.' In practice it is useful
to pay careful attention to late systole, when ejection

murmurs are diminishing in intensity and regurgitant
murmurs are of undiminished or increasing intensity.

Aortic ejection murmurs may be loudest not in the right
second interspace but at the apex,5 while mitral regurgitation
murmurs may be well heard at the base of the heart.' Tri-
cuspid regurgitant murmurs are almost always associated with
a rise in the venous pressure, and can usually be shown to
be louder on inspiration than expiration. The site where a
murmur is best heard is thus much less important than its
other characteristics.

Once the nature of a murmur has been identified it remains
to determine its significance. Detailed investigation by
cardiac catheterization is not possible in the elderly, and any
assessment must therefore be entirely clinical. In the case
of aortic ejection murmurs the problem is to decide whether
or not there is true stenosis of the valve or minor sclerotic
changes giving rise to a murmur but not to obstruction to
ejection. In aortic stenosis the murmur is usually loud, and
the second heart sound reduced in intensity or absent, and
there may be the diastolic murmur of aortic incompetence.
There is evidence of left ventricular hypertrophy and, in
severe cases, the classical plateau pulse and low pulse pressure.
If there is no obstruction to ejection, the murmur is usually
soft, and the other features are absent.

Mitral regurgitation murmurs are often due to rheumatic
mitral incompetence, which is not rare in old age.5 They
may be diagnosed with confidence if the diastolic murmur of
mitral stenosis is also present. If it is not, then the mitral
lesion may still be rheumatic in origin, but it is now apparent
that there are other conditions which can give rise to mitral
incompetence and are not infrequent in the elderly. The
commonest is probably disordered function of the papillary
muscles resulting from cardiac ischaemia.7 Damage to these
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structures is often found at necropsy in patients dying after
cardiac infarction.8 Other less common possible causes are
calcification of the mitral valve ring,9 mucoid degeneration
of the mitral valve cusps,'" and nodular thickening of the
mitral cusps, which may prevent proper apposition during
systole. "I

Tricuspid incompetence in old age almost always results
from dilatation of the valve ring accompanying right heart
failure, since structural damage of rheumatic origin is
associated with severe damage to other valves, when survival
into old age is unlikely.' It may complicate heart failure
resulting from ischaemic, hypertensive, or pulmonary heart
disease, and it follows that the diagnosis of tricuspid incom-
petence is of no value in identifying the aetiology of heart
failure in an elderly patient.

In the past the great majority of systolic murmurs in the
elderly have been thought to arise from the aortic valve, in
which thickening of the bases of the cusps is a very common
change with age.' A. Pomerance has recently challenged this
view." She points out that the aortic valve is often normal
in elderly people with systolic murmurs and the mitral is
abnormal. The conclusion that many murmurs thought to
be aortic in origin are in fact due to mitral incompetence
needs confirmation from further detailed clinical and phono-
cardiographic studies, since previous investigations have
clearly shown that systolic murmurs in the elderly are usually
of ejection type.' 2

Since surgical treatment for valvular disease is not at
present feasible in elderly patients, and any treatment must
therefore be medical, it follows that the proper diagnosis of
heart failure is of much greater importance in the elderly
than the mere identification of the cause of a cardiac bruit.
The presence or absence of murmurs should never deflect
attention from a detailed search for evidence of heart
failure.'2 This should, of course, be actively treated if found.

New Look at Paternity Tests
In general, blood tests in paternity cases can exclude rather
over 70% of men from being the possible father. But this is
an average figure. The chance in any particular case depends
mainly on what happen to be the groups of the child and its
mother. Thus, the 47% of men who are group 0 are at once
excluded from paternity of a child with group AB, but only
the 3% of men who are group AB are excluded from possible
paternity of a child with group 0. This is by testing with
the ABO groups only.

Exclusion of paternity may be shown in two different ways.
The child may have a blood factor it could not have inherited
from either the mother or the alleged father, or the child may
be homozygous for one of the alternative genes at a particular
blood group locus and the man homozygous for the other.
Thus, a group MM child cannot have a group NN father
whatever the mother's group. These two classes of exclusion
are referred to as of first and second order.

This is a useful distinction, because chance of error through
loss of a gene or failure to detect an unknown rare alternative
gene at the locus, remote though this may be, is greater than
the chance of an entirely new gene, possessed by neither
parent, appearing through mutation. A child with group M

could conceivably be M - and have a father with group N
owing to his being genetically - N, the child having received
M from its mother and the father having given nothing
recognizable. One case of an apparently group M mother
with an apparently group N child has been reported and the
anomaly could have occurred in this way.' So erroneous
exclusion of a possible father through loss of a gene must be
taken as more likely than through occurrence of a totally new
factor in the child, for instance CW, where neither the mother
nor the husband has Cw to give.2

Proof that risk of error through gene deletion is remote
has to be provided for each new system by grouping very
large numbers of mother-child pairs. The phospho-
glucomutase enzyme groups of the red cells are at this stage
of reliability proof. Meanwhile it is to be noted that the
newer paternity tests are based on factors other than what is
understood by blood groups in the classical sense. New red
cell groups continue to be discovered but are mostly family
groups or factors that seldom form antibodies enabling them
to be detected. The most useful of the newer tests employed
are the haptoglobin and Gc groups of the blood serum
revealed by electrophoresis and by the precipitates formed
when the serum, after electrophoretic separation of its con-
stituent protein fractions, is allowed to diffuse through agar-
gel to meet the antibodies in a grouping serum diffusing
towards it. Such methods show the factors inherited from
each parent, which is true for only a proportion of the ordinary
blood group systems.

Tests of the child and alleged father alone would now
exclude some 50% of non-fathers, a point that seems to have
been overlooked in the recommendations of the Law Com-
mission now being considered by Parliament.3 Though the
child's interest will not always coincide with those of the
mother, there are likely to be few cases in which an order to
group the child of a woman unwilling to be tested would
be acceptable. The Commission recommends that where the
mother refuses blood tests she should be allowed a period for
reflection and if she still refuses the court will decide what
inference, if any, should be drawn from her refusal. Rules
for the guidance of magistrates will require very careful
thought. A medico-legal article on the Commission's recom-
mendations appears at p. 589.

Legislation recommended by the Law Commission differs
from the provisions of Lord Merthyr's pre-war Bastard
(Blood Tests) Bill chiefly in including the child born in wed-
lock. Through intervening changes both in law and in social
attitude the position of the bastardized child is now very
different. By the Legitimacy Act of 1959 the subsequent
marriage of the natural parents legitimates a child even
though one or both of its parents were married to another at
the time of its birth. Very often the wife, after divorce,
marries the co-respondent, and it is clearly better that the
child should become a legitimate child of the new marriage.
A further difference is the recommendation that the court

should be at liberty to consider the significance of blood test
results that instead of excluding a possible father point to
his identification. This would not have been appropriate in
1939, when the only groups that could have been employed
were ABO and MN, and failure to exclude could not possibly
have been construed as evidence pointing to paternity. Except

IHenningsen, K., and Jacobsen, T., Acta path. microbial. scand., 1954,
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