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Combining systemic chemotherapy
with chemoembolization in the treatment
of unresectable hepatic metastases
from colorectal cancer

Abstract Treatment of liver metas-
tases from colorectal cancer include
surgical resection, radiation, hepatic
chemoembolization, immunotherapy
and intravenous chemotherapy. Com-
plete surgical resection of liver me-
tastases is feasible only for solitary or
unilobar metastasis. Unresectable he-
patic metastases of colorectal origin
are resistant to radiation and immu-
notherapy, and the unsatisfactory re-
sults of systemic chemotherapy and
chemoembolization have led to more
aggressive treatment. A new method
that combines systemic chemotherapy
and chemoembolization is proposed.
In this study, data from a total of 40
patients with unresectable hepatic
metastasis from colorectal cancer were
collected. All of these patients re-
ceived combined chemoembolization
and systemic chemotherapy. Emboli-
zation was performed by the selective
cannulation of right and left hepatic
artery. Equal amounts of a mixture of
10 ml lipiodol, 1,500 mg 5-fluoro-
uracil (5-FU) and 15 mg leucovorin

was deployed selectively in equal
parts into the main right and left
hepatic artery. Two weeks following
chemoembolization, patients under-
went systemic chemotherapy with
2,600 mg/m2 5-FU continuous infu-
sion for 24 h and received 150 mg
leucovorin intravenous bolus. The
course of chemotherapy was repeated
weekly for 24 weeks. The median
follow-up period was 27 months
(range 10–36 months). Following the
intention-to-treat principle, the objec-
tive tumor response rate was 47.5%.
The median disease-free interval was
12 months and the median survival
time was 16 months. Most of the
patients (73%) died of hepatic failure,
while the second largest group died of
abdominal carcinomatosis. In conclu-
sion, the results of this study are of
sufficient interest to justify future
randomized trials.
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Introduction

Liver metastasis is the main cause of death in patients with
colorectal cancer. It presented in 18% of patients at diag-
nosis of their primary tumor and in 60% [1] of patients who
develop the advanced disease associated with colorectal
cancer. Two important factors influence survival: (1) the
extent of the disease presented and (2) the histological
grade of the cancer. Many patients would benefit from
an effective treatment of hepatic metastasis. Treatment of

these patients presents a difficult but common clinical
problem. Surgery [2] is the preferred treatment when the
tumor is confined to a resectable segment or lobe. Past and
present therapies in unresectable cases include intravenous
chemotherapy, trans-portal vein or hepatic artery infusion
chemotherapy, external beam irradiation, selective che-
moembolization, etc. The survival rate of patients receiving
therapy has been claimed to be higher than that of untreated
patients. Systemic and arterial chemotherapy have been
shown to be increasingly successful in eliminating or at
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least retarding the growth of metastatic colorectal liver le-
sions. However, only 30% [3] of patients have objective
responses, and their median period of survival is under 12
months [4, 5]. Chemoembolization [6] using an emulsion
of a chemotherapeutic agent and lipiodal has also been
proposed and appears to promote antitumor activity in
patients with colorectal cancer and bulky liver metastasis.
A measure of success is revealed by a median survival
period of 10 months [7]. The unsatisfactory results ob-
tained using the above two therapies have led to the de-
velopment of more aggressive treatments. An alternative
treatment that combines chemoembolization and systemic
chemotherapy is feasible for patients with unresectable
hepatic metastasis from colorectal cancer. The aim of this
study was to determine the response and survival rates of
patients who undergo combined chemoembolization and
systemic chemotherapy for unresectable hepatic metastasis
from colorectal cancer. Morbidity and toxicity were also
evaluated.

Materials and methods

This single-hospital retrospective study, conducted from
1995 to 2002, included a total of 40 patients with unre-
sectable hepatic metastasis from colorectal cancer. Twelve
patients had synchronous unresectable liver metastasis at
the time of primary cancer diagnosis. All patients received
resection of the primary tumor and entered this trial 3
weeks after surgery. The primary tumor was in the rectum
in five patients and in the colon in seven. The other 28
patients had metachronous unresectable liver metastasis:
primary tumor was located in the rectum and in the colon of
18 and ten subjects, respectively. All patients were assessed
by physical examination, serum carcinoembryonic antigen
assay (CEA) chest radiography, abdominal ultrasonogra-
phy, computed tomographic imaging and colonoscopy.
Unresectable colorectal metastasis was confirmed by his-
tology, and the fraction hepatic replacement by the tumor
was estimated by computed tomographic imaging. Patients
were excluded if they had extrahepatic distant metastasis,
or locally advanced recurrence in cases of metachronous
hepatic metastasis, or unresectable primary tumor in cases
of synchronous hepatic metastasis. Patients with extensive
hepatic metastasis or combined liver cirrhosis who also had
jaundice, ascites or hepatic replacement by the tumor of
over 75% were also excluded. The 40 patients ranged in
age from 45 to 86 years (average, 60 years). The subjects,
consisting of 22 men and 18 women, gave written informed
consent before receiving treatment. All patients received
physical examination, a full blood count, a chest rontgen-
ogram, a bone scan, a liver function test, abdominal com-
puted tomography, and a test to determine plasma CEA
level. The number and sites of the liver tumors and the total
size of the liver were recorded by abdominal computed
tomography. The performance status of the patients was

evaluated using the Eastern Cooperative Oncology Group
(ECOG) scale. Performance status was rated based on the
following: 0=normal activity, 1=symptomatic and ambu-
latory, 2=ambulatory more than 50% of the time, 3=am-
bulatory 50% or less of the time, and 4=bedridden. All 40
patients in this study were ambulatory with performance
status of 0, 1 or 2, and maintained oral intake. Patients with
any of the following conditions were excluded from the
study: WBC below 3,000 cells/μl, platelet count of less
than 100,000 cells/μl, any elevation of serum creatinine
level, or extrahepatic distant metastasis advanced local re-
currence. All patients in this study received treatment of
combined chemoembolization and systemic chemotherapy.
Embolization was performed by selectively cannulating
the right and left hepatic arteries. Equal amounts of an
emulsion of 10 ml lipiodol, 1,500 mg 5-fluorouracil (5-FU)
and 15 mg of leucovorin were deployed selectively to the
main right and left hepatic arteries. Two weeks after che-
moembolization, all 40 patients received intravenous sys-
temic chemotherapy. The chemotherapy regimen was as
follows. Each patient received a continuous infusion of
2,600 mg/m2 5-FU for 24 h. A dose of 150 mg leucovorin
was administered as an i.v. bolus and was immediately
followed by 5-FU infusion. All procedures were repeated
weekly for 24 weeks for all patients. Laboratory studies
included a complete blood count, determination of coag-
ulation parameters, and liver function tests. These studies
were performed both 1 week before and 1 week after che-
moembolization to assess the damage to and functional
status of the liver. During systemic chemotherapy, toxicity
[8–10] was recorded weekly according to the World Health
Organization’s grading scale. Therapy was stopped tem-
porarily in patients who exhibited a grade 3 or higher tox-
icity. If unacceptable toxicity (grade ≥3) persisted for more
than 2 weeks of treatment, the treatment was stopped. All
of the patients in this study were clinically and biologically
evaluated every 3 months. Evaluations included a physical
examination, serum carcinoembryonic antigen assay, chest
radiography, abdominal ultrasonography, computer tomog-
raphy and colonoscopy. However, if patients developed
symptoms and signs such as bloody stool, intestinal ob-
struction, tenesmus etc., in less than 3 months, clinical and
biological evaluations were also performed immediately.
The area of all lesions were measured via computed to-
mography. The criteria used to evaluate the objective re-
sponse [11–13] were as follows. A complete response was
defined as the total disappearance of all known lesion(s)
confirmed at 4 weeks. Partial response was defined as a
reduction of at least 50% of all known lesion(s) confirmed
at 4 weeks. Stable disease was defined as neither partial
response nor progressive disease criteria met. Progressive
disease was defined as an increase of at least 25% of the
overall measurable lesion or the appearance of a new
neoplastic lesion. The period of survival was measured
from the beginning of therapy. The duration of the response
was defined as the time between the first record of the
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response and the first recorded instance of disease pro-
gression. The disease progression-free interval was defined
as the period between the beginning of treatment and the
first recorded instance of disease progression. All patients
were followed from the date of initial treatment. The over-
all survival rate, responses, disease-free interval and tox-
icities were assessed. The survival curve was estimated
using the Kaplan–Meier method.

Results

Table 1 presents the characteristics of the 40 patients who
enrolled in this study. All patients received the complete
regimen. The median follow-up period was 27 months (10–
36 months). Two of the 40 patients had left hepatic artery
preclusion and one right hepatic artery preclusion during
chemoembolization. The remaining 37 patients had suc-
cessful right and left hepatic arteries chemoembolization.
Two weeks after chemoembolization, all 40 patients re-
ceived the systemic chemotherapy regimen. Post-emboli-
zation toxicity developed in most of the patients as follows.
Thirty-one patients (77.5%) had right upper guardant ab-
dominal pain for a period of 4–7 days. The pain was usually
modest and resolved with an oral analgesic agent. Sixteen
patients (40%) developed fever, while three had leuko-
cytosis requiring antibiotics, which were intravenously
administered. The fevers in the other 13 patients were
transient and treated with salicylates. The fevers subsid-
ed within 4 days in all 16 patients. Twenty-five patients
(62.5%) experienced some degree of nausea and/or vom-
iting. These symptoms were mild and resolved with con-
servative treatment. Analysis of liver function in 36 patients
(90%) revealed a transient elevation of the levels of serum
alkaline phosphatase and glutamic oxaloacetic transami-

nase, which returned to pre-embolization levels 2 weeks
later. During chemotherapy, most toxicities that developed
were moderate. Table 2 presents the major toxicities ex-
perienced by the treated patients. Seven of the 40 patients
(17%) had various degrees of leukopenia and five displayed
anemia (12%), one thrombocytopenia (3%), 35 (88%)
diarrhea, 30 (75%) oral mucosities, 24 (60%) nausea and
vomiting, eight (20%) dermitis and two (5%) infection. All
four patients (10%) with grade 3 toxicity (two diarrhea, one
oral mucosities, one nausea and vomiting) had to be ad-
mitted for supportive treatment and the chemotherapy reg-
imen was immediately stopped. The toxicity symptoms
subsided within 1 week and the chemotherapy regimen was
restarted immediately. The patients with lower grade (1,2)
toxicities received symptomatic treatment while following
the chemotherapy regimen. No grade 4 toxicity was ob-
served in the chemotherapy regimen treatment. All 40 pa-
tients completed the chemoembolization treatment and the
full course of chemotherapy. No patient was lost during
follow-up. The results of all those 40 patients were ana-
lyzed. No death due to chemotherapy toxicity or com-
plication of chemoembolization occurred. No complete
objective tumor response was observed in any of the 40
patients. Partial objective tumor responses were observed in
19 of 40 patients (47.5%). The tumor mass in these 19
patients decreased bymore than 50% and serumCEA levels
decreased to less than 100 ng/ml. The median response
period of these 19 patients was 6 months (range 3–12
months). Seventeen of the 40 patients (42.5%) exhibited a
minor response or disease stabilization for a period after the
regimen. The remaining four patients had disease pro-
gression without tumor response during treatment. Three
of the four nil-response patients had either right or left
hepatic artery preclusion during chemoembolization and
all four died within 12 months. Two of them survived for
10 months, the other two for 11 months. Although the
diseases of all patients finally progressed, their intervals
free of progression were prolonged. The median interval
free of disease progression was 9 months (range 6–18
months). Among the patients, 100% survived for 9 months,

Table 1 Characteristics of the patients (N=40)

Characteristics No. of patients

Median age (years) 60 (45–86)
Male/female 22:18
Median % liver replacement 35%
Median no. of liver metastatic masses 6 (4–12)
Serum CEA(ng/ml)
200–500 3
>500 37
ECOG performance status
0–1 31
2 9
Primary tumor site
Colon 22
Rectum 18
Synchronous metastases 12
Metachronous metastases 28

Table 2 Toxicity of chemotherapy (N=40)

WHO grading

Toxicity 0 1 2 3

Anemia no. (%) 35 (88) 3 (7) 2 (5) 0
Leukopenia no. (%) 33 (83) 3 (7) 4 (10) 0
Thrombocytopenia no. (%) 39 (97) 1 (3) 0 0
Anorexia no.(%) 36 (90) 4 (10) 0 0
Diarrhea no. (%) 5 (12) 22 (55) 11 (28) 2 (5)
Oral mucositis no. (%) 10 (25) 13 (32) 16 (40) 1 (3)
Nausea and vomiting no. (%) 16 (40) 15 (37) 8 (20) 1 (3)
Dermatitis no. (%) 32 (80) 6 (15) 2 (5) 0
Infection no. (%) 38 (95) 2 (5) 0 0
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36 (90%) for 12 months, 27 (67%) for 15 months, 16 (40%)
for 18 months, 11 (27%) for 21 months, six (15%) for 24
months, two (5%) for 27 months and one (3%) for 32
months. The median survival period was 16 months.
Figure 1 plots the distribution of survival periods. Extra-
hepatic progression developed in 11 patients, including
eight cases of abdominal carcinomatosis, two cases of lung
metastasis and one case of brain metastasis. Most of the
patients (29/40) died of hepatic failure; the next largest
group died of abdominal carcinomatosis (8/40). Two of the
other three cases died of respiratory failure due to lung
metastasis and one died of brain metastasis.

Discussion

Hepatic involvement frequently determines the prognosis
in patients with metatastic colorectal cancer. Between 15
and 35% of such patients have liver metastasis at the time
of their first laparotomy, whereas two thirds of patients
will have liver metastasis at the time of their death. The
median survival period of untreated patients is 6 months.
Systemic chemotherapy has been proven to be increas-
ingly successful in eradicating or at least retarding the
growth of metastatic colorectal liver lesion. However, sys-
temic chemotherapy to treat unresectable hepatic metastasis
from colorectal cancer rarely yields a response rate of above
30%. The median survival period in this study was 12
months. Chemoembolization in patients with colorectal
metastases to the liver concentrates and prolongs the re-
tention of the chemotherapeutic agent in the tumor. The
median survival period following chemoembolization in
treating unresectable hepatic metastases from colorectal
cancer is 10 months. Separate systemic chemotherapy or
chemoembolization in treating unresectable hepatic metas-
tases from colorectal cancer is of limited efficacy. How-

ever, combining systemic chemotherapy with chemoem-
bolization in treating unresectable hepatic metastases from
colorectal cancer may be more effective because the mech-
anisms of these two treatments differ. Chemoembolization
acts mainly in the metastatic areas of the liver, while
systemic chemotherapy may include hepatic and other
distant metastasis at the same time. The toxicity rates of
chemoembolization in this regimen are similar to another
study [14]. In our regimen, the median survival time (16
months) and response rate (47.5%) were both obviously
better than chemoembolization alone (10 months, 25%)
[15] or systemic chemotherapy alone (5-FU plus leuco-
vorin) (12 months, 38%) [16]. In recent studies, new agents
such as irinotecan [17] and oxaliplatin have been used in
combination with 5-FU and leucovorin, respectively, as a
new regimen of systemic chemotherapy. In these studies,
the median survival time and response rate of the regimen
of irinotecan plus 5-FU and leucovorin [18–22] (18.5
months, 49%) or oxaliplatin plus 5-FU and leucovorin [23–
25] (19.2 months, 50%) may be somewhat higher than the
results obtained in our study. However, the severity of dis-
ease in our subjects was greater than that found in patients
covered by these studies (unresectable liver metastasis vs
metastatic colorectal cancer). There is a need for further
randomized phase III study to compare the results. At the
same time, the incidences of grade 3–4 toxicities in both
regimens mentioned ranged from 22 to 43%, which is
obviously worse than the incidence of main chemotherapy
toxicities (grade 3–4) in our regimen (10%). The overall
toxicities encountered in this study were low and manage-
able. The treatment of unresectable liver metastases from
colorectal cancer is only a palliative treatment. Although
the efficacy of the regimen is a major end-point, its toxic
effects should be as low as possible. The quality of life of
the treated patients should also be maintained. The pro-
posed regimen met these two requirements. Based on the
results of this study, combining chemoembolization and
systemic chemotherapy in treating unresectable liver me-
tastasis from colorectal cancer are of sufficient interest to
justify future randomized trials. Many factors including
performance status, age, grade of anaplasia and tumor
burden may also affect the response rate or survival period.
More randomized studies are needed to evaluate the ef-
ficacy and toxicity of this combination therapy before it can
be used as an alternative method in treating unresectable
liver metastasis from colorectal cancer. Moreover, future
studies focusing on the combination of chemoembolization
with irinotecan plus 5-FU and leuocovorin or oxaliplatin
plus 5-FU and leucovorin may also be of interest to obtain
extraordinary results in treating unresectable hepatic me-
tastasis from colorectal cancer.

Fig. 1 Overall survival distributions in 40 patients treated with
regimen
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