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Abstract

AIM: In nonresectable cholangiocellular carcinoma (CCC)
therapeutic options are limited. Recently, systemic
chemotherapy has shown response rates of up to 30%.
Additional regional therapy of the arterially hyper
vascularized hepatic tumors might represent a rational
approach in an attempt to further improve response and
palliation. Hence, a protocol combining transarterial
chemoembolization and systemic chemotherapy was
applied in patients with CCC limited to the liver.

METHODS: Eight patients (6 women, 2 men, mean age
62 years) with nonresectable CCC received systemic
chemotherapy (gemcitabine 1 000 mg/m2) and additional
transarterial chemoembolization procedures (50 mg/m²
cisplatin, 50 mg/m² doxorubicin, up to 600 mg degradable
starch microspheres). Clinical follow-up of patients, tumor
markers, CT and ultrasound were performed to evaluate
maximum response and toxicity.

RESULTS: Both systemic and regional therapies were
tolerated well; no severe toxicity (WHO III/IV) was
encountered. Nausea and fever were the most commonly
observed side effects. A progressive rarefication of the
intrahepatic arteries limited the maximum number of
chemoembolization procedures in 4 patients. A median
of 2 chemoembolization cycles (range, 1-3) and a median
of 6.5 gemcitabine cycles (range, 4-11) were administered.
Complete responses were not achieved. As maximum
response, partial responses were achieved in 3 cases,
stable diseases in 5 cases. Two patients died from progressive

disease after 9 and 10 mo. Six patients are still alive. The
current median survival is 12 mo (range, 9-18); the median
time to tumor progression is 7 mo (range, 3-18). Seven
patients suffered from tumor-related symptoms prior to
therapy, 3 of these experienced a treatment-related clinical
relief. In one patient the tumor became resectable under
therapy and was successfully removed after 10 mo.

CONCLUSION: The present results indicate that a
combination of systemic gemcitabine therapy and repeated
regional chemoembolizations is well tolerated and may
enhance the effect of palliation in a selected group of
patients with intrahepatic nonresectable CCC.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Intrahepatic cholangiocellular carcinoma (CCC) is a rare
entity associated with chronic inflammatory bile duct
disorders. Diagnosis often occurs in patients having large
tumors at nonresectable stages[1,2]. In the past, systemic
chemotherapy has shown limited success in terms of
objective responses or prolonged survival especially in single
agent therapy using 5-FU. Response rates of about 25%
were the most to be expected[3]. Gemcitabine (2, 2-dideoxy-
fluorocytidine) has gained importance in the palliative
treatment of solid tumors. The substance demonstrated
activity against breast, bladder, ovarian, pancreatic and non-
small cell lung cancer while having a low toxicity profile[4,5].
A large phase III trial on pancreatic cancer revealed a higher
activity of  gemcitabine compared to 5-FU in terms of  patient
survival and improvement of  symptoms[6]. In a recent phase
II study on nonresectable CCC of our institution systemic
gemcitabine monotherapy achieved objective response rates
of  30%[3]. Furthermore, a majority of  the patients experienced
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a chemotherapy-related relief of symptoms.
Regional intraarterial therapies of the liver have shown

efficacy and safety in hypervascularized hepatic tumors or
metastases[7]. The rationale for this approach is further
increased antitumoral activity in the liver by inducing a
temporary local ischemia and increasing local chemotherapy
concentrations while reducing the systemic side effects[8].
Hence, in an attempt to improve palliation a combination
therapy of systemic gemcitabine with repeated intraarterial
chemoembolization appears promising in those patients with
CCC limited to the liver in order to further enhance response
rates and symptom relief while maintaining low toxicity.
Based on this hypothesis a selected group of patients with
nonresectable intrahepatic CCC was included in a study to
investigate this combination regime.

MATERIALS AND METHODS

From June 2002 to February 2004 eight patients (6 women,
2 men, mean age 62 years) with histologically proven
nonresectable CCC were included to the study (Table 1).
Inclusion criteria were (1) measurable, unresectable intrahepatic
tumors; (2) >18 years of age, a life expectancy of >3 mo;
(3) no prior chemotherapy; (4) technically feasible catheterization
of the hepatic artery; (5) adequate functional, hematological
and biochemical parameters (i.e., cardiac ejection fraction
>50%, leukocytes >3 000/L, thrombocytes >90 000/L,
creatinine-clearance >60 mL/min, bilirubin <3 mg/dL,
cholinesterase >2 mU/mL (21 ℃), bilirubin <3 mg/mL,
prothrombin time >50%); and (6) informed consent. Patient
characteristics are shown in Table 1.

Systemic gemcitabine therapy
Systemic gemcitabine was administered on an out-patient
basis. 1 000 mg/m2 were given once a week intravenously
over 30 min for 3 consecutive weeks followed by a pause
of one week. One therapy cycle was defined as one 4-wk
period. During the first cycle gemcitabine was also given
during the fourth week. Prophylaxis against nausea consisted
of metoclopramide orally.

Intraarterial chemoembolization
Intraarterial chemoembolization was performed on an in-
patient basis after 2 systemic gemcitabine cycles had been
given and was tolerated in terms of  toxicity and clinical
response. Chemoembolizations were repeated in case of
stable disease or remission after an interval of  at least 8 wk.

Antiemetics (5 mg tropisetron) and steroids (24 mg
dexamethasone) were injected intravenously prior to each
procedure. Also, intravenous antibiotic prophylaxis (3×200 mg
ciprofloxacin/d, 3×500 mg metronidazole/d) against biliary
infections was administered before and for 7 d after the
procedure.

During arterial angiography using the femoral approach,
an aortography and a selective mesenteric portography were
performed to show vascular anatomy and the patency of
the portal vein. Then, a selective hepatography was done
using a standard diagnostic catheter or, if necessary, a coaxial
catheter system. Intra-arterial analgesia (50-100 mg pethidine)
was applied to control possible local pain. According to tumor
vascularization a mixture of doxorubicin (50 mg/m2) and
cisplatin (50 mg/m2) and 300-600 mg degradable starch
microspheres (DSM, Spherex™, Pharmacia, Erlangen,
Germany) was administered via hand injection under
fluoroscopic control to check for stasis or reflux. In case
of stasis, the injection was stopped until the arterial flow
resumed. Finally, a control hepatography was performed.
After the chemoembolization procedure the patient remained
on the ward for at least five days. Systemic gemcitabine
treatment was continued under laboratory controls for
therapy-related toxicity after an interval of  3 to 4 wk.

Evaluation of response and toxicity
Pretreatment evaluation included physical examinations,
evaluation of tumor markers, hematological and biochemical
parameters. For tumor staging transabdominal ultrasound
and a CT scan of  thorax and abdomen were performed.
The imaging modality and technique showing the best
visibility at the start of treatment were used for baseline
and follow-up tumor measurements (Figure 1). The sizes
of  measurable lesions were determined as the products of
the two greatest perpendicular diameters. The following
definitions were used: complete response (CR) for the
disappearance of all clinical evidence of tumor for a
minimum of 4 wk, partial response (PR) for a decrease of
more than 50% in the measurable disease for a minimum
of 4 wk, progressive disease (PD) for an increase in tumor
size of more than 25%, the appearance of new lesions, or
a deterioration of clinical status consistent with disease
progression. Patients who did not meet criteria of CR, PR
or PD were defined as having a stable disease (SD). Time
to tumor progression was defined as the time between
administration of the first chemotherapy and the time PD
was diagnosed.

Figure 1  A: Axial CT shows a large hyper vascularized CCC in the left liver lobe of patient 4 before therapy; B: In patient 3 axial CT shows hyper
vascularized CCC nodules in the lateral right liver; C: After 7 mo of therapy there is marked shrinkage and hypodense transformation of the
tumor in PR in patient 4; D: In patient 3 the same changes are apparent in the right liver in PR after 7 mo of therapy.
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Therapy-related toxicity was assessed once weekly during
treatment by investigations of serum liver enzymes, bilirubin,
creatinine, and complete blood counts. Clinical relief was
defined as a chemotherapy-related relief of tumor symptoms
or weight gain (including third-space fluid) of >7% from
baseline for at least 4 wk without deterioration in any other
parameters.

Evaluation of quality of life (QOL)
QOL was assessed prior to each chemoembolization
procedure using the SF-36 Health Survey[9]. As components
of QOL, the SF-36 questionnaire comprises the distinct
aspects physical functioning, physical role, emotional role,
social functioning, mental health index, general health, vitality,
and bodily pain. A score for each category was calculated
(0-100). Based on these scores a bodily sum score was
determined. The sum scores before and during chemotherapy
were compared.

RESULTS

A median of 2 chemoembolization cycles (range, 1-3) and
a median of 6.5 gemcitabine cycles (range, 4-11) were applied
(Table 1).

Response
In terms of  maximum response, there were five patients

with SD and 3 patients with PR; CR was not achieved
(Table 1, 2). The median time to tumor progression was 7 mo
(range, 3-18). Six patients are still alive, 2 patients died from
tumor progression after 9 and 10 mo. The current median
survival is 12 mo (range, 9-18).

Seven patients suffered from tumor-related symptoms,
3 of these experienced a treatment-related clinical relief
(Table 1). The tumor of  patient 5 became resectable during
PR and was successfully removed by hemi-hepatectomy
10 mo after onset of therapy.

Six patients had elevated tumor marker Ca19-9 serum
levels. Four patients showed a chemotherapy-related decrease
of more than 75% compared to the baseline value further
indicating response to therapy (Table 2).

Toxicity
Both systemic and regional therapies were tolerated well,
no severe toxicity (WHO III/IV) was encountered (Table 1).
Nausea and fever were the most commonly observed side
effects. In patients 3, 4, 5, and 6 repeated chemoembolization
led to a progressive rarefication of the intrahepatic arteries
limiting the maximum applicable number of  interventions
(Table 1, Figure 2). In patient 3, the left hepatic artery
remained permanently occluded after the second procedure.
Further chemoembolization cycles were attempted in
patients 4, 5, and 6. However, due to the progressive arterial
hypovascularization the application of DSM had become

Table 1  Patient characteristics, maximum toxicity, maximum response, adverse events, and arterial hypovascularisation under therapy

Patient  Age (yr) Gender    Maximum       Maximum         Maximum      Neutro-    Thrombo-   Anemia     Choles-     Nausea    Flush     Tumor-      Clinical     Progressive
number                number of        number of         response         penia         penia             acc. to         tasis           acc. to      symptoms      related     therapy    arterial

                gemcitabine    chemo-       acc. to        acc. to            WHO         acc. to        WHO      acc. to     disease     related     hypovascu-
                cycles       occlusion        WHO        WHO                WHO                WHO      benefit     larization

      cycles

     1   60 M       5            2     SD          2           2               2 2  2 1         yes          -              -

     2   71 F       4            1     SD          2           2               1 2  2 1         yes          -              -

     3   67 F      11            3     PR          1           1               1 2  0 1         -          -              yes

     4   47 F       7         3 (+11)     PR          1           0               1 1  2 2         yes          -              yes

     5   63 F       9         2 (+11)     PR          0           0               1 2  1 1         yes          yes              yes

     6   76 F       6         2 (+11)     SD          0           0               0 0  1 1         yes          yes              yes

     7   53 F       9            2     SD          0           1               1 2  2 2         yes          yes              -

     8   56 M       4            1     SD          0           0               2 2  1 2         yes          -              -

1Single chemoperfusion without DSM because of early vascular stasis due to progressive arterial hypovascularization.

Table 2 Present status, chemotherapy-related response and changes of tumor markers

Patient Observervation Maximum Highest tumor Lowest tumor marker         Time to tumor Survival
number period (mo) response  markers  before under therapy (%)        progression (mo) (mo)

 therapy

     1              10         SD           None               -     7  Dead (10)

     2              14         SD     Ca15-3:48            47 (-21)     5  Alive

     3              18         PR     Ca19-9:1 442            34 (-981)   18  Alive

     4              12         PR     Ca19-9:89            19 (-771)             NA (still PR)  Alive

    AFP:35              6 (-831)

     5              10         PR     Ca19-9:786         139 (-821)      NA resected after 10  Alive

     6              16         SD     Ca15-3:54            43 (-201)     7  Alive

    Ca19-9:88         115 (+311)

     7              12         SD     Ca19-9:845 200         435 (-991)     7

    CEA:285              2 (-991)  Alive

      8                                             9         SD     Ca15-3:435         204 (-531)     3

    Ca19-9:117            84 (-281)  Dead (9)

1Change of tumor marker in percent compared to highest value before therapy NA: not assessable.



impossible. The chemotherapeutics were finally administrated
once in the course of a regional chemoperfusion before
further regional therapy was considered impossible in these
patients (Table 1).

Quality of life (QOL)
Patients 1, 2, 4, 5, and 6 were evaluable in terms of  QOL
follow-up using the SF-36; the remaining three patients did
not provide follow-up data. The bodily sum scale remained
stable under therapy in 4 patients (46/45, 39/31, 49/47,
and 48/50). Patient 4 showed a gradual decrease from 53
to 38.

DISCUSSION

The overall prognosis of patients with nonresectable CCC
remains dismal[10]. At present, only palliative therapeutical
options are available. In addition to the improvement of
the prognosis, chemotherapy has to be tolerable and should
maintain the quality of life. The combination of 5-FU and
leucovorin improved survival and QOL compared to best
supportive care; however, the effect was limited[11]. In the
search for improved systemic chemotherapy gemcitabine
demonstrated tolerability and good QOL for patients with
solid tumors[12]. In advanced pancreatic tumors, a phase III
study revealed a better survival and symptom control
compared to 5-FU[6]. Due to a common developmental origin
of the pancreas and the biliary tract, CCC and pancreatic
cancer share similarities in terms of  tumor markers and
resistance to chemotherapy. Hence, gemcitabine was
administered in a phase II study to patients with unresectable
CCC showing an objective response rate of 30%, a median
time to progression of  27 wk and a median survival time
of 9.3 mo[3].

Regional intraarterial therapies of the liver have shown
efficacy in hyper vascularized hepatic malignancies[7,13,14].
While normal liver parenchyma receives more than two-
thirds of its blood supply from the portal vein, hepatic
tumors derive their blood supply almost completely from
the hepatic artery[15]. The rationale for a regional intraarterial
approach is a further increased anti tumoral activity induced
by a temporary local ischemia and increasing local chemotherapy
concentrations while reducing the systemic side effects[8].

Only limited data is available in terms of regional treatment
of nonresectable CCC[16,17]. Cisplatin and doxorubicin have

been applied successfully in the regional chemotherapy of
hepatocellular carcinoma (HCC). The combination with lipiodol
yielded anti-tumoral efficacy at a low systemic toxicity[18]. These
observations led to the assumption that additional intraarterial
chemoembolization of  hypervascularized CCC might
further enhance intrahepatic tumor response while maintaining
the efficacy of systemic gemcitabine therapy.

In the course of the present study 8 patients with intrahepatic
CCC received a combination of systemic chemotherapy
and regional intraarterial chemoembolization. Maximum
response was PR in 3 patients and SD in 5 patients. Six
patients are still alive after a mean observation period of
14 mo. Three of the 7 patients who suffered from tumor-
related disease symptoms experienced a clinical relief under
therapy. Furthermore, from the 6 patients with elevated
Ca19-9 levels, 4 patients showed a therapy-related decrease
of more than 75%; among those the 3 patients with PR.
QOL remained stable under therapy in those patients
evaluable. These data are well in line and even exceed those
from the gemcitabine monotherapy study from Kubicka et al
showing objective responses in 30%, a therapy-related
decrease in CA19-9 levels in 11 of 14 patients and a
chemotherapy-related clinical relief in 7 of 11 patients with
tumor symptoms[3].

One patient of our study showed a partial tumor remission
under the combined therapy. The initially unresectable tumor
became resectable after 10 mo. Whether a neoadjuvant
intention might improve the prognosis in terms of  secondary
resectability will have to be determined by future observations.
However, secondary resectability does not necessarily
represent cure. Valverde and coworkers observed a 3-year-
survival rate of  only 22% after extensive surgical resection
of intrahepatic CCC mainly related to the presence of
intrahepatic satellite nodules and/or regional lymph node
metastasis[2].

In spite of careful technique and the regular application
of dexamethasone before the chemoembolization procedure,
the number of cycles became limited to a maximum of
three due to a progressive rarefication of the intrahepatic
arteries. Incidents of regional therapy-related arteritis have
been reported[19-21]. While a mechanical trauma may be
responsible in some instances, toxic chemotherapy-related
arteritis or ischemic reactions appear to be the more probable
explanation in our situation for there is a progressive
character of the changes. Interestingly, these phenomena

Figure 2  A: The arteriogram of patient 4 shows a beginning rarefication of the intrahepatic arteries after one chemoembolization; B: After
three chemoembolizations the arteriogram of the same patient shows a progressive arterial rarefication with irregular stenoses and
occlusions of peripheral branches.
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occurred in 4 of our 8 patients with CCC in non-cirrhotic
livers. In contrast, we rarely encountered it after regional
therapies of our patients with HCC in cirrhotic livers.
Demachi and colleagues suggested that hypertrophy of
peribiliary capillary plexus in cirrhosis could act as a
portoarterial shunt thereby acting protective during decreased
arterial flow[22]. In CCC there is a constant risk of focal
cholestasis. The biliary structures are mainly dependent on
the arterial perfusion. Hence, arterial hypoperfusion during
chemoembolization is associated with an increased risk of
biliary complications and infections[23]. These vascular and
biliary side effects of regional chemoembolization are also
reported by other investigators to be more pronounced in
the non-cirrhotic liver with a good organ function than in
the cirrhotic liver[24]. In our set of patients we did not encounter
a clinically obvious complication such as cholangitis or biloma;
however, the administration of antibiotics during the
chemoembolizat ion therapy and carefu l catheter
management seems mandatory to avoid these instances.

Our results suggest that in patients with nonresectable
hepatic CCC being in a good physical condition regional
chemoembolization in addition to systemic gemcitabine is
well tolerated and may further enhance the palliative effect
of systemic gemcitabine therapy. It is, however, too early
to demonstrate a clear advantage towards systemic therapy
alone. One should be aware of the potentially progressive
arterial hypo vascularization after repeated chemoembolization
cycles possibly limiting the maximum number of procedures.
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