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Pointers
Liver Transplantation: Account of organiza-
tional and technical difficulties which limit
success. Cooling donor liver within 15 minutes
of death is important (p. 535) ; Two cases of
primary liver cancer treated by transplantation.
Immunosuppressive therapy is considered to have
been of value (p. 541) ; Leader at p. 529.

Folate Compounds: Polyglutamate forms com-
prise about three-quarters of folate in normal
diet, and studies indicate these to be absorbed
and utilized to only one-third of the extent of
simpler forms (p. 546).

Penicillin " Side Effect": Massive dosage of
sodium penicillin in three cases considered
responsible for potassium excretion, the drug
acting as a non-reabsorbable anion (p. 550).

Assaying A.C.T.H.: Radioimmunoassay re-
ported to be satisfactory method for determining
plasma levels in Cushing's syndrome (p. 552).

Pulse Detection: Ultrasonic flow velocity
detector proved a reliable indicator of distal
limb pulses (p. 555).

Synovitis of Hip: Virological study fails to con-
firm that transient synovitis in children is caused
by viral infection (p. 557).

Case Reports: Local anticoagulation (p. 558)
Toxoplasmosis and myocarditis (p. 559).

Organic Psychosis: Illustrative cases (p. 561).
Today's Tests: For amyloidosis (p. 564).

Diagnostic Neuroradiology: Retrospective study
suggests plain x-rays do not contribute materially
to diagnosis in majority of cases (p. 569).
Consultant's Work Load: Northern physician's
duties (p. 571).

Dangers of Amphetamine: Report of B.M.A.
working party (p. 572) ; Leader at p. 532.

Quality of Medical Care: R.C.G.P. conference
(p. 573).

Personal View: Dr. George Birdwood (p. 575).
Paternity Tests: Medico-legal article (p. 589).
Leader at p. 531.

Police Surgeons: Council's recommendations to
Guild (Supplement, p. 43). Leader at p. 532.

Green Paper: Extra meeting of Council and
Special Representative Meeting arranged
(Supplement, p. 41). Letter at p. 584.

Group Committee Meetings: Ophthalmic
surgeons, pathologists, and medical psycho-
logists (Supplement, pp. 46 and 47).
Young Practitioners: Meeting (Supplement,
p. 45).
B.M.A. Careers Service: See p. 534.

Transplantation of the Liver
The incidence of fatal liver disease differs throughout the world. In
Europe it is much less common than in the Far East, where the incidence
is particularly high. But even in Britain there are between 200 and 300
deaths each year in people under the age of 50.1 Transplantation would
seem an obvious way of treating some types of otherwise fatal liver disease
(such as progressive non-malignant cirrhosis or primary cancer of the
liver parenchyma or bile ducts); but for several reasons progress in
this field has been relatively slow. The first reason has been our

inability to make the patient fit enough for major surgery. Whereas
dialysis will usually enable a uraemic patient to be made fit enough for
a kidney graft, there is no comparable method of restoring the condition
of a patient with hepatic failure, though limited improvement can be
produced by methods such as exchange transfusion, cross circulation, and
perfusion through an animal liver.

Another reason for the delay is the difficulty of carrying out the trans-

plantation itself. The liver is exquisitely sensitive to ischaemic damage,
and if more than a quarter of an hour elapses after the donor's death before
the liver is cooled severe liver necrosis occurs, and transplantation of such
a liver is unlikely to benefit the recipient. Simple cooling makes it possible
to keep a liver for two to three hours without appreciable deterioration,
but preservation beyond this time requires some method of continuous
perfusion. Again, the operative procedure in transplantation of the liver
is considerably more complicated than in that of the kidney. Malignant
disease of the liver first entails hepatectomy in the recipient and then
inserting the transplant in the normal anatomical situation (orthotopic
transplantation). In the treatment of cirrhosis it is theoretically possible
to place the liver in an abnormal situation (heterotopic transplantation),
but there may be difficulty in finding space for the graft. It is particularly
desirable to restore both the portal and arterial inflow to the liver, and the
multiple anastomoses which have to be performed may not be easy to

arrange in an abnormal anatomical situation.
T. E. Starzl and his colleagues have recently reviewed their preliminary

experience with new techniques in liver transplantation, done in patients
who were suffering from either primary liver cell carcinoma or extrahepatic
biliary atresia.' Before July 1967 they had transplanted seven livers
orthotopically, the longest survival after operation being only 23 days.
Between July and October 1967 four more orthotopic transplants were

performed, all in children between 13 months and 20 months of age.
More recently Starzl and his colleagues' have reported another six cases.

and at the present time a total of 17 transplants have been performed
in 16 patients since July 1967 at Denver, in Colorado. Seven of these

patients are still surviving, one patient having received a second liver

graft after rejecting the first. The longest survival was for more than a

year, a patient who had suffered from a primary hepatoma eventually
dying from secondary growth. These more encouraging results are due
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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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