
Abstract. Background/Aim: To retrospectively evaluate the
outcome of patients with unresectable biliary
cholangiocarcinoma (CC) treated with radiotherapy (RT)
plus/minus chemotherapy (CHT). Materials and Methods:
Data of patients with intrahepatic CC (ICC), Klatskin’s
tumor (KT), distal extrahepatic CC (ECC), and gallbladder
cancer (GBC) diagnosed from 1991 to 2017 were
retrospectively analyzed. The treatment was mainly based on
RT plus concurrent CHT +/– brachytherapy (BRT) boost.
The Kaplan–Meier method was used to calculate survival
curves that were compared using the log-rank test. Results:
Seventy-six patients were included in this analysis (males:
59%; females: 41%; median age: 66.5 years). A minority of
patients (7.9%) were treated for disease recurrence after
surgery. According to TNM, 78.5% of patients had T stage
>3 and 77.6% of patients were treated with concurrent CHT-
RT while 22.3% received RT followed by sequential CHT.
Median RT dose was 50 Gy (range: 16-75 Gy) delivered with
conventional fractionation. CHT was based on Gemcitabine
or 5-fluorouracil. BRT was prescribed to 51.3% of patient

with a median dose of 14 Gy. Reported Grade ≥3 acute GI
and hematological toxicity were 13.2% and 8.1%,
respectively. No other severe acute toxicities were reported.
One- and 2-year overall survival (OS) were 58.1% and
25.8%, respectively (median: 13.5 months), while 1- and 2-
year progression-free survival (PFS) were 43.4% and 9.4%,
respectively. None of the following variables had a
significant impact on OS and PFS: BRT boost, tumor site,
concurrent CHT, and the drugs used in concurrent CHT. In
contrast, patients receiving RT with 2D technique showed a
PFS significantly higher compared to patients treated with
the 3D technique (median: 15.5 vs. 8.5 months; p=0.02).
Conclusion: Combined modality treatment (RT+CHT±BRT)
in unresectable biliary cancer was associated with
acceptable toxicity and OS comparable to the actual
standard treatment (CHT). The significantly improved PFS
in patients undergoing 2D-RT raises doubts regarding the
adequacy of target delineation in these neoplasms.

Biliary tract cancers (BTC) are aggressive malignancies that
are rare in the western world, but largely diffused in many
Asian countries. BTC are commonly classified into intrahepatic
cholangiocarcinoma (ICC), Klatskin’s tumor (KT), extrahepatic
cholangiocarcinoma (ECC), and gallbladder cancer (GBC) (1).
Surgery, when feasible, represents the standard of care and in
some cases is followed by adjuvant chemotherapy (CHT) or
chemoradiation (CHTRT). However, the most common
presentation of these tumors is locally advanced stage with a
life expectancy of few months (2, 3).  

The treatment of unresectable disease is challenging due
to patients’ old age and the aggressive nature of BTC. The
standard treatment is CHT, with radiotherapy (RT) or
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chemoradiation (CHTRT) +/– brachytherapy (BT) boost
considered as an alternative option (1, 3).

There is no standard CHT regimen for the advanced stages
of disease (locally advanced and metastatic), although the
NCCN guidelines suggest the combination of gemcitabine
and oxaliplatin (3). A pooled analysis (4) reported median
overall survival (OS) of 8.2 months with a positive trend on
OS in patients treated with drugs combination (9.3 months
vs. 7.5 months, p-value=0.061). 

Considering only locally advanced non-metastatic patients, a
recent paper reported outcomes in patients treated with
gemcitabine plus cisplatin CHT with 13.8- and 6.7-months
median OS and progression-free survival (PFS), respectively (5).
Several studies in the literature have reported similar survival
rates in patients treated with combined modality treatment based
on CHTRT. Yi and coworkers (6) reported 42.6 weeks median
OS using concurrent CHTRT based on 5-FU or gemcitabine and
a total RT dose of 50.4 Gy. Lee and colleagues (7) who
prescribed RT (55.1 Gy) plus concurrent 5-FU, reported a
median OS of 13.5 months. Moreover, some studies (8-13) have
suggested a potential role of BRT boost in improving OS.
Particularly, in the series of Deodato and colleagues and Foo and
coworkers, some of the patients treated with BRT boost survived
for over 5 years (16.7% and 14.1%, respectively) (8, 11).

It is worth noting that sample sizes of most studies were
small and consequently their results should be interpreted with
caution. Therefore, the aim of this study was to perform a
retrospective analysis of a relatively large series of patients with
unresectable BTC treated with RT/CHTRT +/– BRT boost.

Materials and Methods
Study design and eligibility criteria. We retrospectively collected data
of patients treated from 1991 to 2017. Endpoints of the study were to
analyze OS, PFS, acute toxicity, and the prognostic impact of several
disease and treatment related parameters. All patients had a previous
diagnosis of unresectable BTC (ICC, KT, ECC, or GBC). Most of them
received concurrent CHTRT eventually followed by BRT boost.
Patients who underwent surgery or palliative BRT alone were excluded.
The diagnosis of unresectable disease was based on imaging (CT scan
or MRI) or surgical exploration. This analysis was approved by the
local Ethical Board. Only patients who gave their written informed
consent for the scientific use of their data were included in this analysis. 

Treatment characteristics. Patients underwent 2D-standard RT or 3D-
conformal RT. In patients treated with 2D-RT, a three-field technique
(one anterior and two opposed lateral rectangular fields) was used.
The fields were designed to adequately cover the tumor volume
(with a margin of at least 2.0-2.5 cm) and the primary lymphatic
drainage (ICC and KT: hilar nodes along hepatic artery; GB and
ECC: hilar and hepatic artery nodes, celiac, peripancreatic, superior
mesenteric and para-aortic area nodes). The beam dimensions were
shaped based on the diagnostic computed tomography (CT) scans
findings. Patients treated with 3D-RT were immobilized in a
customized Alpha Cradle and underwent a CT simulation. The gross
tumor volume (GTV) was defined as the macroscopic mass visible

on CT images while the clinical target volume (CTV) included GTV
plus 1 cm isotropic margin and nodes with high risk of microscopic
disease (same as for 2D technique). The planning target volume
(PTV) was defined by adding an isotropic 1 cm margin to the CTV. 

Patients’ first follow up visit was scheduled at 3 months after the
end of RT and subsequently every 6 months for 5 years and then
annually. At each visit both laboratory tests and chest-abdominal CT
scans were evaluated. 

Statistical analysis. Descriptive values (median and range for
continuous variables and frequencies and percentages for categorical
variables) were calculated. Toxicity was scored according to the
Radiation Therapy Oncology Group criteria (RTOG) (14). Only
acute toxicity defined as any adverse event occurring within 3
months from the end of RT is reported in this analysis. 

PFS was calculated from the date of diagnosis to the date of
discovery of any (local or systemic) disease recurrence or last
follow-up. OS was calculated from the date of diagnosis to the date
of death or last follow up. Actuarial PFS and OS were calculated
with the Kaplan-Meyer method (15) and the differences between
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Table I. Treatment characteristics.

Treatment performed                                                         Value (%)

RT + BRT                                                                           15 (19.7)
RT + concurrent gemcitabine                                            27 (35.5)
RT + concurrent gemcitabine + BRT                                  9 (11.8)
RT + concurrent 5-Fluorouracil                                           6 (7.9)
RT + concurrent 5-Fluorouracil + BRT                            12 (15.8)
RT + concurrent gemcitabine and oxaliplatin                     2 (2.6)
RT + concurrent gemcitabine and oxaliplatin + BRT        2 (2.6)
RT + concurrent capecitabine + BRT                                  1 (1.3)
RT + sequential capecitabine                                               1 (1.3)
RT + sequential gemcitabine and cisplatin                         1 (1.3)
RT
   Median dose (range), Gy                                               50 (16-75)
   Fractionation, cGy                                                               180

Planning target volume expansion                                 CTV + 1 cm 
                                                                                             radially

BRT
   Yes                                                                                    39 (51.3)
   No                                                                                     37 (48.7)
   Median dose (range), Gy                                                14 (14-50)

BRT: Brachytherapy; CTV: clinical target volume; RT: radiotherapy.

Table II. Acute toxicity (Radiation Therapy Oncology Group scale).

Toxicity                                                 Grade (%)

                                0                  1                 2                 3              4

Gastrointestinal    28 (41.8)     20 (29.8)    11 (16.4)      6 (9.0)     2 (3.0)
Hematological      33 (53.2)     16 (25.8)      8 (12.9)      4 (6.5)     1 (1.6)



survival curves were compared with the log-rank test (16). Statistical
analysis was performed with IBM SPSS (IBM SPSS Statistics for
Windows, Inc, Version 20.0; IBM Corp, Armonk, NY, USA).

Results
A total of 76 patients, were included in this analysis (45 males
and 31 females). Median age was 66.5 years (range=33-88
years). All patients had a diagnosis of unresectable BTC and
were classified according to the location of the disease (ICC:
3.9%; KT: 51.3%; ECC: 32.9%, GBC: 3.9%) and 7.8% were
treated for local relapse after surgery. Metastatic regional
nodes were detected in 36.8% of patients.

Median RT dose was 50 Gy delivered with conventional
fractionation. Concurrent CHT was prescribed to 77.6% of
patients and was based on Gemcitabine or 5-Fluorouracil
while the remaining received RT alone (19.7%) or RT
followed by adjuvant CHT (2.6%). A sequential low or high
dose-rate BRT boost (median dose of 14 Gy) was delivered
using 192Iridium sources to 51.3% of patients. Table I shows
all the treatment combinations.

Acute toxicity is reported in Table II. The incidence of
grade ≥3 gastrointestinal and hematological acute toxicity
was 13.2% and 8.1%, respectively. Four patients showed
acute cholangitis with a fever >38.0˚C. 

One-, 2-, and 3-year OS were 58.1%, 25.8%, and 11.2%,
respectively (Figure 1). One-, 2-, and 3-year PFS were
43.4%, 9.4%, and 9.4%, respectively (Figure 2). Median OS
and PFS were 13.5 and 10.0 months, respectively. 

Table III shows the results of the univariate analysis.
Analyzing the impact of BRT boost on OS, no statistical
difference was found (p=0.61) but a higher rate of long-
term survivors was recorded in the BRT group. In fact, 2-
year OS was 21.4% in the BRT boost group and 30.8% for
patients not receiving BRT boost, while 4-year OS was
12.2% in the BRT boost group and 0.0% in the other
patients (Figure 3).  

Moreover, no significant differences were recorded both
in terms of OS and PFS between the different BTC sites or
nodal involvement. Similarly, we did not observe significant
differences in terms of outcome among patients undergoing
either RT alone or concurrent CHTRT. 

Considering the RT technique, no statistical difference was
found in terms of OS for the group of patients treated with
2D and the ones treated with 3D-RT (median OS, 2D-RT:
22.0 months versus 3D-RT: 13.5 months; p=0.13), while a
statistically significant difference in terms of PFS was
recorded (median PFS: 2D-RT: 15.5 months, 3D-RT: 8.5
months; p=0.02) (Figure 4). Finally, no statistical differences
in terms of OS and PFS were found between gemcitabine-
and 5-fluorouracil-based CHTRT.

Discussion
To the best of our knowledge, this is one of the largest series
of patients treated with RT for unresectable BTC. The aim
of the study was to evaluate the efficacy of RT +/– CHT +/–
BRT boost.  
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Figure 1. Actuarial overall survival (all patients). Figure 2. Actuarial progression-free survival (all patients).
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Figure 4. Progression-free survival: patients treated with 2D technique
(black line) versus 3D technique (grey line).

Figure 3. Overall survival: patients treated with chemoradiation plus
brachytherapy (grey line) versus chemoradiation without brachytherapy
(black line).

Table III. Univariable analysis including 1-, 2- and 3-year overall survival, progression-free survival and log rank p-value.

                                                                                                           OS                                                                                       PFS

                                                N˚          Median        1-year         2-year        3-year      p-Value       Median       1-year      2-year      3-year    p-Value
                                                pts          (months)          (%)              (%)             (%)                           (months)         (%)           (%)           (%)
                                                  
All population                         76             13.5              58.1            25.8           11.2                                10              43.4             9.4           9.4             
Brachytherapy boost
  Yes                                        39             12.5              51.9            21.4           12.2            0.61             13.5           50.6           13.2         13.2          0.34
  No                                        37             14.5              64.4            30.8             0.0                                  9.0           37.9             8.0           8.0
Tumor site                                   
  ICC                                         3               9.5               0.0               0.0             0.0                                  4.0             0.0             0.0           0.0
  KT                                        39             13.5              55.0            23.8           10.2                                  9.5           39.1           11.4         11.4
  ECC                                      25             18.0              64.0            29.9           12.8            0.43             12.5           51.3           15.6         15.6          0.11
  GBC                                        3             18.0              66.7              0.0             0.0                                15.0           66.7             0.0           0.0
  Relapse                                  6             10.0              66.7              0.0             0.0                                  9.0           33.3             0.0           0.0             
Nodal involvement
  Negative                               48             13.5              59.0            27.5           16.5            0.27             10.5           45.9           18.3         18.3          0.09
  Positive                                 28             12.5              56.5            22.7             0.0                                  9.5           39.1             0.0           0.0
RT technique
  2D                                         19             22.0              61.1            33.3           22.2            0.13             15.5           58.3           19.4         19.4          0.02
  3D                                         57             13.5              56.4            23.7             6.0                                  8.5           36.0             5.4           0.0
  CHTRT                                 61             13.5              60.1            24.4           11.2            0.71             10.5           44.1             9.9           9.9          0.21
  RT                                        15               9.5              48.9            32.6           10.9                                  6.0           38.1             0.0           0.0
Chemotherapy
  5-Fluorouracil                      18             13.0              55.6            27.8           16.7            0.51             13.5           55.6           13.9         13.9          0.14
  Gemcitabine                         34             12.5              61.4            27.2             9.1                                  9.5           38.6           12.1         12.1

CHTRT: Chemoradiation; ECC: extrahepatic cholangiocarcinoma; GBC: gallbladder cancer; GI: gastrointestinal; ICC: intrahepatic
cholangiocarcinoma; KT: Klatskin’s tumor; N˚ pts: number of patients; OS: overall survival, PFS: progression-free survival; RT: radiotherapy; 2D;
two-dimensional; 3D: three-dimensional.



This analysis has certain limitations due to the retrospective
design of the study; the large inhomogeneity in terms of tumor
sub-sites and treatments, lack of late toxicity evaluation, and a
prolonged period of patients’ inclusion with obvious
consequent differences in terms of staging and treatments
techniques. However, the present study analyzed a much larger
sample of patients compared to other recent studies (17). 

In our experience, treatment was generally well-tolerated
with 12.1% and 8.2% grade ≥3 gastrointestinal and
hematological toxicity rates, respectively. 

According to recent guidelines (1), there is no standard
therapy for locally advanced BTC. In this setting, Kim and
colleagues (5) reported 13.8- and 6.7-months median OS and
PFS, respectively, in patients who were treated with first-line
gemcitabine and cisplatin. Ji and coworkers (18) reported a
median OS of 16.7 months in patients treated with CHT who
were included in their multi-institutional propensity score
matching analysis. The results achieved in these studies are
not clearly different from those of our analysis (median OS
and PFS: 13.5 and 10 months, respectively). 

The results of the present report are similar to the ones of
our recent review on 6 studies published in the last ten years
on combined CHTRT in unresectable BTC. In fact, the
median values from the 6 included papers were 13.0 months
and 7.5 months median OS and PFS, respectively (17). 

In our series, in a sub analysis on the RT techniques used,
a statistical difference was found in terms of PFS between
patients treated with 2D-RT and the ones treated with 3D
technique with an improved PFS in the first group (p=0.02)
(Figure 4). This result can be interpreted as a sign of an
inappropriate target definition in patients receiving 3D-RT.
Therefore, the use of guidelines for CTV contouring in these
patients could be useful (19).

OS was comparable between the different sites of disease
perhaps due to the small sample size of some subgroups.
However, it can be observed that the two patients with longer
survival (74 and 94 months) had ECC and underwent BRT
boost.

BRT boost has been used in several centers to improve local
control and potentially OS. In our experience OS was not
improved in patients who underwent BRT boost. However, we
recorded a higher rate of long-term survivors (>48 months) in
the BRT group (Figure 3). This data confirms a previous
analysis reporting 16.7% and 0% 5-year OS in patients treated
with and without BRT boost, respectively (8).

Stereotactic RT represents an emerging technique in RT
and has been used in some studies on locally advanced BTC.
A recent review of the literature showed that in terms of OS
(median: 15 months) the results are similar to those recorded
in the present analysis with CHTRT and that treatment is
reasonably tolerated (20). Furthermore, this technique has an
advantage given its brevity of an easy integration with
systemic therapy. 

In conclusion, CHTRT results in the treatment of locally
advanced BTC seem similar to those of standard CHT.
Therefore, this combined modality treatment can still
represent a therapeutic option in this setting. Future studies
are necessary to improve clinical outcomes. These studies
could be aimed at: i) comparing standard CHTRT to
stereotactic RT, ii) identifying new ways of integration of
CHTRT and systemic therapies, iii) identifying predictive
factors of the effectiveness of different treatments to allow a
personalized choice between them (CHT or CHTRT or
stereotactic RT), iv) assessing the impact of standardized
methods in target definition.

Considering that the prognosis remains unfavorable in these
patients, the main aim of treatment is palliation. Therefore, in
future trials it would be important to perform a detailed
analysis of treatment impact on patients’ quality of life. 
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