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P rimaiy hepatocellular carcinoma
is one of the most common malig

nant tumors in the world. It is respon
sible for an estimated 1 million deaths
annually (1). HCC is especially prey
alent in Southeast Asia, Japan (where
it ranks second only to stomach can
cer as a cause of death) and sub
Saharan Africa (2). The incidence in
some Chinese provinces exceeds 75
cases per 100,000 people per year (3),
and in males in Mozambique, the in
cidence is as high as 113 cases per
100,000 people per year (4). The dis
ease is endemic in some African pop
ulations: a study of autopsies per
formed on the East African Bantu
revealed evidence of HCC in four of
every five people (5). By contrast,
there is a low incidence in Northern
Europe (around 2 per 100,000 people
annually), but it is increasing in the
United Kingdom (6), Scandinavia (7)
and the United States, where the inci
dence in some states multiplied three
fold in the past 20 yr (8). I remember
discussing HCC with a research fel
low from Nigeria, and asking him
whether they had much HCC. He re
plied â€œthreeof my fellow medical stu
dents have died of HCCâ€”is that a
lot?â€•

HCC nearly always arises on the
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basis of underlying cirrhosis. For
many years it has been appreciated
that this is especially the case where
the cirrhosis followed infection with
the hepatitis B virus. The prevalence
of HCC in the third world is associ
ated with chronic hepatitis B infec
tion, often transmitted from mother to
child. We now appreciate that the ma
jority of other cases arise following
infection with hepatitis C.

The tumor often presents late,
which, with underlying cirrhosis,
makes surgery difficult or impossible
in many patients. The median survival
of patients with unresectable HCC
may be as low as 3.5â€”7.5wk.

In this issue, Leung et al. (9) report
on HCC treatment using Lipiodol as a
means of delivering targeted 1311to the
tumor. Lipiodol (iodized oil fluid in
jection (BP); ethiodized oil injection
(USP)) is a lipid derived from the io
dination of poppy seed oil and con
tains 475 mg of iodine per ml (38% by
weight). It has been used for many
years as a radiological contrast me
dium (its first recorded use as an an
giographic medium was in 1923,when
Sicard and Forestier injected the io
dized oil into the antecubital vein of a
patient to observe flow through the
heart and pulmonary arteries (10)). In
1979, Nakakuma et al. injected Lipi
odol into the hepatic end of the ligated
hepatic artery and demonstrated its
selective retention in foci of hepato

cellular carcinoma (11 ). Lipiodol
enhanced arteriography is particularly
effective in demonstrating the small
â€œdaughterâ€•nodules often found in as
sociation with the main tumor mass of
HCC (12â€”14).In technologically ad
vanced countries this has become a
part of the standard investigation of
patients with suspected HCC, with
Cr being performedabout 10 days af
ter intra-arterial Lipiodol, when HCC
may be clearly seen (15).

In 1985, Ohishi et al. (16) reported
the results of treating HCC with Lipi
odol carrying a chemotherapeutic
agent (mitomycin C or Adriamycin)
administered via the hepatic artery,
and followed by embolization of the
artery with Gelfoam particles. They
reported reductions in tumor size, de
creases in alpha-feto-protein (AFP)
levels and survival rates of 89% at 6
mo and 69% at 1 yr in a population
apparently selected only on the basis
ofbeing inoperable by virtue of cirrho
sis or tumor size. In 1986, Kobayashi
et al. (17) reported a further series of
41 patients treated in this way, but
also on 7 patients treated with Lipi
odol in which some of the iodine had
been replaced by 1311using exchange
labeling. The Lipiodol was adminis
tered into one of the two main hepatic
arteries, and all the patients showed a
decrease in AFP levels and a reduc
tion in tumor size. In one patient who
died of liver failure 2 mo after therapy,
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there was necrosis of the tumor. Taka
yasu et al. (2) showed that the effect
was specific to chemo-embolization,
not Lipiodol alone or gelfoam emboli
zation.

Also in 1986, Park et al. (18) con
firmed the feasibility of using â€˜311-Lip
iodol, and in 1987 they reported on a
series of 47 patients (19). They were
only able to follow-up about half of
their patients for 3 mo, but neverthe
less the results were encouraging. In
1988, Cho et al. (20) reported that 8
out of 14 of their patients were alive 12
mo after therapy. In 1988, Park et al.
(21 ) and Nakajo et al. (22) both pub

lished data on a limited series of pa
tients showing that the biodistribution
and dosimetry were satisfactory for
routine use.

Bourguet et al. (23) subsequently
showed that not only was there selec
tive uptake of â€˜@â€˜Iby HCC, but also
that tumor washout was slower than
from normal liver. They reported en
couraging results in 15 patients, in two
of whom the results were sufficiently
good to allow for transplantation (24).
This was followed by a French multi
centre Phase II study of 50 patients.
This study showed a substantial ben
efit from therapy, which correlated
with the degree of localization. At 120
wk, 50% of patients with the whole
tumor localized by Lipiodol were
alive, and 35% of those with over half
the tumor volume localized survived
(25).

The paper by Leung et al. in this
issue adds to our experience by dem
onstrating that it is possible to give the
therapy in divided doses through an
implanted catheter (not as straightfor
ward as it sounds, since Lipiodol dis
solves some plastics). This extends
the effective treatment half-life of
Lipiodol.

Alternative methods of therapy us
ing Lipiodol as a carrier for chemo
therapy are being developed. For in
stance, in 1989 Nakamura (26)
reported excellent survival rates (54%
at 1 yr) in patients treated with Lipi
odol-doxorubicin. The majority of
these were in Okuda stage I (early)
disease, and it is not clear how many
were inoperable. More recently, Ngan

et al., also from Hong Kong, showed
good survival in patients treated with
intra-arterial Lipiodol-Cisplatin, with
a 1-yr survival rate of 53% (27).

Therefore, the question arises
which is the better therapy: Lipiodol
plus radioactivity or Lipiodol plus a
chemotherapeutic agent. In our unit,
we have now treated 95 patients with
at least 6-mo follow-up, (69 with Lip
iodol-Epirubicin and 26 with â€˜31I-Lip
iodol). This includes those in a ran
domized trial comparing a fixed dose
of 1 GBq (25 mCi) of 131I-Lipiodol
with Lipiodol-Epirubicin. Preliminary
analysis of the results suggests that
the two approaches give similar re
sults, with survival depending mainly
on the Okuda staging. However, pa
tients receiving â€˜31I-Lipiodolhave
fewer side-effects. Bourguet et al.
(personal communication) carried out
a similar controlled trial comparing
higher activities of â€˜31I-Lipiodolwith
Lipiodol-Cisplatin rather than Epiru
bicin, and again found similar survival
rates with the two strategies, although
the overall survival is better with the
more potent therapies. Bourquet et al.
have also shown in a randomized con
trol trial that this approach could be
used in patients with a blocked portal
vein in whom no other interventional
treatment is available. The survival
rates at 3, 6 and 9 mo in the treated
population were 71%, 57% and 57%,
compared with 18%, 0% and 0%, re
spectively (28).

What are the lessons from 131I-Lip
iodol therapy in HCC? Leung et al.
have underlined objective measures of
response to 131I-Lipiodol therapy.
They have shown the feasibility of a
fractionated approach when large tu
mors demand a high dose. Lipiodol
therapy, whether with â€˜@â€˜Ior with a
chemotherapeutic agent, works. The
data provide a salutary reminder that
selective targeting may be achieved by
physical as well as molecular meth
ods. We spend much time devising
clever molecular methods of getting
our agents to their effector sites. Ad
ministering them by a radiological
catheter can be fast, effective and
safe. We owe it to our patients to dem
onstrate not only that these therapies

are effective, but also that they are at
least as effective as alternative meth
ods, or less toxic, or both.
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