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Summary. In order to improve the survival rate after liver
resection for hepatocellular carcinoma (HCC), 71 HCC
patients were treated with transcatheter chemoemboliza-
tion (TCE). In the present study, we analyzed the effects of
TCE on the patients’ survival rates, as well as on the liver
specimens resected in a histopathological study, compar-
ing those not treated with TCE (n = 21). The overall sur-
vival rates, including hospital mortality, for 1 year, 3 years
and 5 years were 81%, 72% and 54% respectively. However,
no differences were observed in the survival rates between
the TCE and the non-TCE groups. A histopathological
study demonstrated that TCE was quite effective on the
main tumor but not on intrahepatic metastasis or on tumor
thrombus in the portal vein. However, we found that
most of the intrahepatic metastatic lesions were necrotized
in 8 of the 30 cases with these lesions. The histopathologi-
cal study proved that these particular cases had some ab-
normalities in the portal blood supply. All but one of them
are currently alive 3—48 months after resection, although
the prognosis of the patients who had intrahepatic metas-
tasis or a tumor thrombus in the portal vein was extremely
poor. Preoperative TCE may, therefore, be thought of as a
useful modality when it is effective in killing intrahepatic
metastases. To control the lesions, portal vein emboliza-
tion may be a promising technique in the future.

Introduction

Although liver resection has become a standard and safe
operative modality these days, the results for hepatocellu-
lar carcinoma (HCC) have not been necessarily satisfacto-
ry. The 5-year survival rates for patients with primary liver
cancer are reported to range from 11% to 46% [6]. Recently
the Liver Cancer Study Group of Japan has reported that
the 3-year survival rate following liver resection is approx-
imately 30%, having reviewed 809 cases [5]. One of the ma-
jor factors contributing to these unsatisfactory results
might be the early intrahepatic spread via the portal vein.
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The high incidence of vascular invasion or extracapsular
invasion is well recognized not only in advanced cases, but
also in cases of in minute HCC [3, 15]. Extensive excision
should therefore be chosen to eradicate all the intrahepatic
metastatic lesions. However, when the lesion is combined
with liver cirrhosis, as has been reported to be present in
more than 80% of the total number of HCC cases [5], a lim-
ited resection might be preferable in order to prevent post-
operative liver failure [1].

In order to improve the results of liver resection on
hepatocellular carcinomas, especially when combined with
liver cirrhosis, it is necessary to control intrahepatic metas-
tasis or the tumor thrombus in the portal vein. For this
purpose, we performed transcatheter chemoembolization
(TCE), which is mainly used for non-resectable hepatic
malignancies [13, 14], on patients with resectable hepatic
malignancies as preoperative management from October,
1980 [10]. In this study, we have reviewed the results of the
HCC patients who underwent a liver resection with or
without TCE.

Materials and methods

Since 1980, we have performed 117 liver resections on he-
patic malignancies, of which 92 cases were HCC. Out of
these 92 patients, 71 patients received preoperative trans-
catheter chemoembolization (TCE group), while the re-
maining 21 patients underwent a liver resection without
preoperative TCE (non-TCE group). This was not a ran-
domized study. The non-TCE group also underwent one-
shot intra-arterial chemotherapy at the time of angiogra-
phy. For the TCE materials, we infused Gelfoam cubes
through a catheter inserted into the hepatic artery follow-
ing injections of 50 mg adriamycin in the first 25 cases. We
then started using 5-10 ml lipiodol (Laboratoire Guerbet,
France) in addition to standard TCE (transcatheter lipio-
dol chemoembolization; TLCE). Forty-six patients were
treated with this method.

After resection, all the liver specimens were cut into
slices 7-8 mm in thickness following fixation. Each slice
containing a tumor was sectioned for histological obser-
vation.

Results
Histopathological study

Table 1 summarizes the effect of preoperative TCE ex-
amined in a histopathological study. The number of cases



Table 1. Effectiveness of transcatheter chemoembolization observed in histopathological study

Condition TCE (-) TCE (+)
(n=21)

TCE TLCE Total

(n=25) (n=46) (n=71)
Complete necrosis of main tumor 1 (4.8%) 15 (60.0%) 23 (50.0%) 38 (53.5%)
Incidence of encapsulated tumor 18 (85.9%) 23 (92.0%) 38 (82.6%) 61 (85.9%)
Incidence of capsular invasion 14 (77.7%) 19 (82.6%) 20 (52.6%) 39 (63.9%)
Necrosis of capsular invasion I (7.1%) 12 (63.2%) 13 (65.0%) 25 (64.1%)
Incidence of intrahepatic metastasis 10 (47.6%) 9 (36.0%) 21 (45.7%) 30 (42.3%)
Necrosis of intrahepatic metastasis 1 (10.0%) 3 (33.3%) 10 (47.6%) 13 (43.3%)
Incidence of tumor thrombus in the portal vein 4 (19.0%) 5(20.0%) 8 (17.4%) 13 (18.3%)
Necrosis of tumor thrombus 0 (0.0%) 0 (0.0%) 2 (25.0%) 2 (15.4%)

100

examined was 21 in the non-TCE group, 25 in the conven-
tional TCE group and 46 cases in the TLCE group. The
differences between the TCE and non-TCE groups were
observed according to the rate of necrosis of the main tu- TCEC)
mors, that of the intracapsular invasions and that of the in- 5] TCE(H)

trahepatic metastasis. As far as the microscopical examina-
tion is concerned, preoperative TCE proved effective not
only on the main tumor, but also on the metastatic lesions.

Clinical study

The overall operative mortality rates were 2.2% for death
within 1 month and 6.5% for total hospital mortality, but
no significant difference was observed between the TCE
and non-TCE groups. Figure 1 shows the overall cumula-
tive survival rates (Kaplan-Meier method) of the 92 pa-
tients including hospital mortalities. The 1-year, 3-year
and 5-year survival rates were 81%, 72% and 54% respec-
tively. The actual survival rates of the TCE group, exclud-
ing hospital mortalities, were 88.1% (59/67) for 1 year,
62.9% (22/35) for 3 years and 40.0% (6/15) for 5 years.

Figure 2 shows the cumulative survival rates of the
TCE and non-TCE groups, excluding hospital mortalities.
There is no difference between them. Although the effec-
tiveness was obvious in the histopathological study, the
postoperative survival rates of the patients were not found
to have improved in the clinical study. In order to eluci-
date the clinical effects of TCE, further analyses were
done using the cases treated with TCE followed by resec-
tion, excluding hospital mortalities.
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Fig. 1. Cumulative survival rates following liver resection for
92 HCC patients including hospital mortalities (Kaplan-Meier
method)
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Fig. 2 Cumulative survival rates following liver resection with or
without preoperative TCE

Fig. 3 shows the cumulative survival rates by tumor
size. The tumors larger than 5 cm in diameter resulted in a
poor prognosis, showing 31% for a 3-year survival rate. On
the other hand, the prognosis of the cases with tumors
smaller than 5 cm in diameter was quite satisfactory. The
5-year survival rate for this group was 73%. We did not see
any difference between the two categories when the tumor
size was smaller than 5 cm.

The cumulative survival rates of patients with or with-
out a tumor thrombus in the portal vein are shown in
Fig. 4. The 5-year survival rate of the patients without a tu-
mor thrombus was 69.6%. On the other hand, for the pa-
tients with a portal thrombus, even the 1-year survival rate
was only 50.8%, and no one has survived beyond 2 years
so far. Figure 5 shows the survival curves for the patients
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Fig. 3. Cumulative survival rates following liver resection, by tu-
mor size in the TCE group
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Fig. 4. Cumulative survival rates following liver resection with or
without tumor emboli in the portal vein (Vp) in the TCE group
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Fig. 5. Cumulative survival rates following liver resection with or
without intrahepatic metastases (IM) in the TCE group

with or without intrahepatic metastasis. The 5-year surviv-
al rate for the patients without intrahepatic metastasis was
as high as 77.5%. However, the 3-year survival rate for
those with metastases was only 36.6%. Figure 6 is a compari-
son of the two embolization methods. Better results were
obtained with lipiodol chemoembolization.

As described above, the survival rates with larger can-
cers, with a tumor thrombus in the portal vein or with in-
trahepatic metastasis, were still very low, even though
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Fig. 6. Cumulative survival rates following liver resection, by TCE
method
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Fig. 7. Cumulative survival rates following liver resection, by
necrosis of intrahepatic metastases (IM)

TCE was performed preoperatively. However, when the
survival rates for the cases with intrahepatic metastases
were compared between the two groups (one group in
which at least one of the metastatic lesions was necrotized,
and the other in which no metastasis was necrotized), a
marked improvement was observed in the former group
(Fig. 7). It can therefore be concluded that preoperative
TCE is effective as a HCC therapy, even if improved sur-
vival rates have not been obtained so far.

Table 2. Cases in which transcatheter chemoembolization (TCE) was effective on intrahepatic metastases (IM) or tumor thrombi in the

portal vein (Vp)
Case Tumor Necrosis of TCE No.of IM=  Vp Liver Others Survival
size main tumor histology (months)
(cm)
1 5.5 partial TCE 5 (5 Vpl (v)® normal liver necrosis 10, dead
2 4.0 complete TCE 16 (15) - cirrhosis liver necrosis 48, alive
3 2.8 complete TCE 10 (7) - cirrhosis obstruction of the PV 44, alive
4 3.1 partial (99%) TLCE 12 (12) - CIH:® liver necrosis 37, alive
5 1.8 complete TLCE 10 (9) - cirrhosis lipiodol in the liver 24, alive
6 1.8 complete TLCE 5@ Vp3 (n) CAH¢ obstruction of rt PV 16, alive
7 5.0 partial TLCE 13 (8) Vp2 (n) cirrhosis liver necrosis 15, alive
8 8.5 complete TLCE 3.(3) - normal liver necrosis 3, alive

4 Number of necrotic intrahepatic metastases in parentheses
b v, viable; n, necrosis

¢ CIH, chronic inactive hepatitis

4 CAH, chronic active hepatitis

¢ PV, portal vein



Fig. 8. Computerized tomographic scan of liver pre-TLCE A and
post-TLCE B

Table 2 is a list of the cases in which TCE did have an
effect on intrahepatic metastasis or on the portal throm-
bus. In general, the prognosis of patients who have these le-
sions is very poor. Interestingly, all but one of the patients
are currently alive, 3 months to 4 years after resection.

Case report

The patient was a 72-year-old man who had undergone
distal gastrectomy for gastric cancer in our department
5 years previously. In 1986, an increased a-fetoprotein level
was first detected. A small low-density area was seen in the
right lobe in a computed tomography (CT) scan (Fig. 8 A).
We suspected HCC with a tumor thrombus in the portal
vein instead of the recurrence of gastric carcinoma.
Angiography revealed a hypervascular tumor in the
right lobe and an obstruction in the right branch of the
portal vein (Fig. 9). The patient underwent TLCE at the
time of angiography. The CT scan carried out 1 month af-
er TLCE showed an accumulation of lipiodol in the main
tumor and the tumor thrombus in the portal vein (Fig. 8 B).
Right lobectomy was performed for a diagnosis of HCC
with a tumor thrombus in the portal vein on July 8, 1986.
Fig. 10 shows a slice of the liver specimen resected. A care-
ful histopathological examination of the specimen re-
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Fig. 9. Indirect portography showing an obscruction in the right
portal vein and a thrombus in the portal vein

vealed a completely necrotized main tumor (1.8 cm in di-
ameter) and tumor thrombus (approximately 1cm in
diameter and 4 cm in length) in the portal vein. Five intra-
hepatic metastatic lesions were found, of which four were
also completely necrotized. The histological diagnosis of
hepatocellular carcinoma (Edmondson III) was confirmed
by the last viable intrahepatic metastatic lesion (Fig. I1).
The patient is doing well without any sign of a recurrence
(at the time of writing).

Discussion

The characteristics of HCC easily invading the vascular
vessels or growing outside the tumor capsule, resulting in
spontaneous intrahepatic metastasis or a tumor thrombus
in the portal vein at the early stage of the disease [3, 9, 15],
are ascribed to a poor prognosis after a liver resection in
HCC patients. The surgical procedure itself might also
spread the tumor cells over the liver resulting in multiple
recurrences during the early period after resection. In or-
der to avoid this unpleasant outcome, we performed pre-
operative TCE on patients with resectable HCC. In the
present study, we reviewed 92 patients with HCC.

The histopthaological examination clearly demon-
strated that TCE was very effective in inducing tumor ne-
crosis especially on the main tumor, with 38 out of the 71
cases having complete necrosis. However, with respect to
intrahepatic metastasis or a tumor thrombus in the portal
vein, which are believed to be the key factors in determin-
ing the prognosis, there was little effect except in a few
particular cases as reported elsewhere [11]. The limited ef-
fect of TCE on these two lesions may mean that the blood
supply to the micrometastasis comes through the portal
vein as well as the hepatic artery. If both the arterial and
portal blood supplies were therefore controlled, the lesion
could be completely necrotized. As shown in Table 2, ne-
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Fig. 10. One slice of surgical specimen A and the low-voltage
X-ray piture B

crosis of intrahepatic metastases or the tumor thrombi in
the portal vein was found in several cases in which the
portal blood flow was spontaneously excluded from the
field where the metastases were located by compression
due to the tumor, the tumor thrombus itself or portal em-
bolization, which took place incidentally through the arte-
rioportal shunt. Recently, portal vein embolization has
been performed in combination with arterial embolization
[2, 8]. When the portal vein was embolized about 2 weeks
after arterial embolization, a very high incidence of necro-
sis of the intrahepatic metastases was observed, but not
complete necrosis [2]. Complete necrosis, however, was re-
ported when portal embolization was performed simulta-
neously with arterial embolization [8]. Thus, it is most im-
portant to control the portal blood supply to the tumor
area to enhance the effect of arterial embolization.

As demonstrated in Fig. 2, there was no significant dif-
ference in the survival rates between the non-TCE and the
TCE groups, although this study was not a randomized
one. These data could be easily understood because TCE
had little effect on intrahepatic metastasis or the tumor
thrombus in the portal vein, which should be controlled to
improve the results of liver resection in cases of HCC.
When the survival data were compared between the two
groups treated by conventional TCE and TLCE, better
survival rates were obtained with TLCE (Fig. 6). TLCE has
a tendency to be effective on intrahepatic metastasis, as
shown in Table 2, and these results are compatible with
other reports {4, 7, 12]. Although the prognosis of cases
with intrahepatic metastases was very poor, the prognosis
of cases with necrotic intrahepatic metastasis was signifi-
cantly better than that of cases with a viable one (Fig. 7,
Table 2). Preoperative TCE might, therefore, be effective
in improving the prognosis after liver resection in cases
with HCC, provided that intrahepatic metastasis can be
controlled. The next step would be to devise a more effec-
tive method to suppress intrahepatic metastasis, and portal
embolization seems to be one of the promising modalities.

Fig. 11. Viable tumor cells in one
of the five intrahepatic metastases
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