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Infusion of Liver Tumours
Malignant hepatoma in man carries a grim prognosis and its
treatment is largely palliative.' 2 Partial hepatectomy may
be feasible in selected patients, but the operative mortality
is high and recurrence is common. Survival for five years
after partial hepatectomy for hepatoma is rare.' Usually
the tumour is found to be inoperable at peritoneoscopy or
laparotomy, and the only treatment which is likely to be of
even minimal benefit is chemotherapy. A variety of alky-
lating agents, antimetabolites, and antibiotics have been
used,4 the most common ones being methotrexate and the
fluorinated pyrimidine compounds, fluorouracil, and 5-fluoro-
2-deoxyuridine. The results of systemic treatment have been
disappointing4 and attempts have been made to deploy these
agents more effectively by introducing them intra-arterially
-either by infusion' or by perfusion.8

Infusion entails isolating the organ bearing the tumour
from the general circulation and providing it with a separate
extracorporeal circulation containing the antitumour drug.
Some organs bearing tumours cannot be satisfactorily
isolated in this way and infusion offers an alternative way
of getting the drug to the tumour. In this procedure a
cannula is placed in the artery supplying the tumour, and the
antitumour drug is continuously infused into it.
The liver, with its double blood supply, is a difficult organ

to perfuse, though this has been successfully carried out in
dogs.9 But hepatic infusion is a simpler procedure which
has already been applied to man at a number of centres.'01'
Large doses of chemotherapeutic agents can be administered
over a long period of time, and as hepatic tumours-both
primary and metastatic-derive most of their blood supply
from the hepatic artery14 the proportion of drug reaching
the tumour is likely to be large. Chemotherapeutic agents
can be given alone, or in combination, or with some addi-
tional substance such as a radio-isotope."

Most of the patients with liver tumours who have been
treated by intra-arterial infusions have had metastatic lesions,
and experience with primary hepatic tumours has been small.
A report in the B.M.7. this week (page 346) by Mr. J. L.
Provan, Dr. J. F. Stokes, and Dr. D. Edwards is therefore
of considerable interest. They describe three patients with
malignant hepatoma who received courses of thiouracil
infused into the hepatic artery through a catheter introduced
into the coeliac axis via the right femoral artery. The tech-
nical problems were " relatively minor " and the treatment
was well tolerated. Considerable symptomatic relief was
obtained, particularly from pain, Which in two patients was
severe. Two of the patients subsequently died, but the third
was still alive 20 months after the onset of his symptoms.

Provan and his colleagues are careful to emphasize that the
long-term effects of intra-arterial perfusion on malignant
hepatoma cannot yet be assessed.
Hepatoma is a rare neoplasm in Great Britain and oppor-

tunities to treat such cases are infrequent. Several questions
must go unanswered at the present time. What, for example,
is the drug of choice ? Should it be augmented with some
other form of treatment such as a radioisotope ? What is
the most effective technique of hepatic artery infusion ? Is
the presence or absence of a response related to any intrinsic
features of the tumour ? Is there any difference in response
between hepatomas arising in normal liver and those which
develop in a cirrhotic organ ? Some of these questions may
be answered more readily in countries where malignant
hepatoma is commoner than here.2 3 But despite such
uncertainties it appears that intra-arterial perfusion with
antimetabolites and cytotoxic agents may be valuable in the
treatment of malignant hepatoma.
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Detecting Pulmonary Embolism
A classic case of pulmonary embolism is easily recognized,
but often the diagnosis cannot be made with certainty because
of a lack of evidence sufficiently specific to establish a firm
clinical opinion.. One-third of the embolic attacks detected
by x-ray examination produce no signs or symptoms at all.
Even the radiologist is sometimes in doubt, and complicated
investigations have to be undertaken to prove that emboli are
in fact there. Moreover, the routine techniques used at
necropsy are not much more informative, comprising, as they
often do, exploration of the main branches of the pulmonary
arteries and the simple slicing of the lungs themselves.

This particular point has been neatly stressed by M. T.
Morrell and M. S. Dunnill in a necropsy study of a fairly
typical hospital population in Oxford in 1964-5. Whereas
the routine examination of the left lung by the pathologist at
the necropsy provided evidence of embolism in only 12% of
cases, a more methodical examination of the right lungs later
showed emboli in 52% of these same cases. The right lungs
were distended by injecting formalin under pressure into the
bronchi. After they had hardened, they were cut into 1-cm.
slices, each of which was inspected for lesions. Only fresh
emboli were recognized in the left lungs, but old emboli.
bands, and thickening of the intima due to the organization
of emboli were also found in the right lungs.
Though it is known that postoperative patients run a

greater risk of pulmonory embolism two-thirds of the patients
in this series had not had an operation. The incidence of
pulmonary embolism was very low under 30 years, and then
rose rapidly to 64% of cases by 70 years. Old emboli were
found in 30%,, of all necropsies. In half the patients who
had suffered recent embolism, emboli were the direct cause
of dzath. In 27% of all cases of death due to embolism,
the authors regarded the death as " unnecessary." They
suggest that after operation prophylactic anticoagulants
should be administered to all patients who have had a previous
embolism. They conclude, " Perhaps pulmonary emboli
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