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Abstract
BACKGROUND
Radical surgical resection is regarded as the best treatment for hepatic hilar
cholangiocarcinoma. However, 60%-70% of patients have lost the chance of
surgery at the time of diagnosis. Simple biliary stent or drainage tube placement
may fail in a short time due to tumor invasion or overgrowth, bile accumulation,
or biofilm formation. Effective palliative treatments to extend the effective
drainage time are of great significance for improving the quality of life of patients
and changing the prognosis of patients.

AIM
To investigate the clinical efficacy of gemcitabine and cisplatin-based
transcatheter arterial chemoembolization (TACE) combined with radiotherapy in
hilar cholangiocarcinoma.
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METHODS
A retrospective analysis was conducted on patients clinically diagnosed with
hilar cholangiocarcinoma from June 2014 to January 2017 at the Liaoning
Provincial Cancer Hospital. Patients were evaluated by specialists, and those who
were not suitable for surgery or unwilling to undergo surgery and met the
inclusion criteria were included in the study. There were a total of 72 patients (34
males and 38 females) with an average age of 59.9 years (range, 40-72 years).
According to percutaneous transhepatic biliary angiography and the patients’
wishes, stent implantation or biliary drainage tube implantation was used to
relieve biliary obstruction. The patients were divided into either a control group
or a combined treatment group according to their follow-up treatment. The
control group consisted of a total of 35 patients who received simple biliary
drainage tube placement and biliary stent implantation (7 patients with bilateral
stents and 6 with a unilateral stent) and 22 patients receiving biliary drainage
tube placement alone. The combined treatment group received TACE and
extracorporeal radiotherapy after biliary drainage or biliary stent implantation
and consisted of a total of 37 patients, including 21 patients receiving combined
treatment after biliary stent placement (14 patients with bilateral stents and 7
with a unilateral stent) and 16 undergoing combined therapy after implanting the
biliary drainage tube. In the combination treatment group, the TACE
chemotherapy regimen employed gemcitabine and cisplatin, and the embolic
agent was iodized oil. A particular dose was determined according to the
patient's body surface area and the tumor staining indicated by DSA. In vitro
radiotherapy was performed with intensity-modulated radiotherapy or three-
dimensional conformal radiotherapy at an average dose of 48.3 Gy. Both groups
were followed from stent implantation or drainage tube implantation until the
patient quitted or died. The median length of follow-up observation was 13 mo.
The differences in overall survival time and the effect of different jaundice
reducing methods (single stent, double stent, or biliary drainage) on the patency
time and survival time of biliary stents were compared between the two groups;
the related factors affecting overall survival time were analyzed.

RESULTS
The median survival time of the control group was 10.5 mo; the median survival
time of patients with biliary stent implantation and those with percutaneous
biliary drainage was 9.6 mo and 11.4 mo, respectively, and there was no
statistically significant difference between them. The median survival time of the
combined treatment group was 20.0 mo, which was significantly higher than that
of the control group (P < 0.05). Among patients in the combined treatment group,
the median survival time of patients who underwent biliary stent implantation
and those who accepted percutaneous biliary drainage before the combination
therapy was 19.5 mo and 20.1 mo, respectively, and there was no significant
difference between them. In the combination treatment group, the mean time of
median stent patency was 15.6 mo, which was significantly higher than that of
the control group (7.0 mo; P < 0.05). The independent factors affecting survival
time included age, whether to receive combination therapy, percutaneous biliary
drainage tube implantation, and Bismuth-Corlette classification as type IV.

CONCLUSION
Gemcitabine and cisplatin-based TACE combined with radiotherapy can prolong
the survival of patients with hilar cholangiocarcinoma. Independent predictors of
survival include selection of combination therapy, Bismuth-Corlette classification
as type IV, selection of percutaneous biliary drainage tube implantation, and age.

Key words: Hilar cholangiocarcinoma; Biliary stent; Percutaneous biliary drainage;
Gemcitabine; Cisplatin; Radiotherapy; Transcatheter arterial chemoembolization

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: In this study, hilar cholangiocarcinoma patients with obstructive jaundice were
observed by different methods of reducing jaundice. The effectiveness of transcatheter
arterial chemoembolization combined with radiotherapy was observed in extending the
effective drainage time of the stent or drainage tube, improving the quality of life, and
changing the prognosis of patients. The independent factors affecting survival were
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analyzed. The results may be helpful to improve the systematic palliative treatment of
hilar cholangiocarcinoma.

Citation: Zheng WH, Yu T, Luo YH, Wang Y, Liu YF, Hua XD, Lin J, Ma ZH, Ai FL, Wang
TL. Clinical efficacy of gemcitabine and cisplatin-based transcatheter arterial
chemoembolization combined with radiotherapy in hilar cholangiocarcinoma. World J
Gastrointest Oncol 2019; 11(6): 489-498
URL: https://www.wjgnet.com/1948-5204/full/v11/i6/489.htm
DOI: https://dx.doi.org/10.4251/wjgo.v11.i6.489

INTRODUCTION
Hepatic hilar cholangiocarcinoma originates from the biliary mucosal epithelium and
affects the left and right hepatic ducts at or near the junction of the biliary tract. Hilar
cholangiocarcinoma is  one of  the most  common malignant  tumors of  the biliary
system, accounting for  more than 70% of  biliary tract  tumors[1].  Radical  surgical
resection is the best treatment for long-term survival or cure in patients with hilar
cholangiocarcinoma[2-5].  However,  the incidence of  hilar  cholangiocarcinoma is  a
concealed,  invasive  growth,  lacking specific  symptoms in  the  early  stage  of  the
disease, and approximately 60%-70% of patients have lost the chance of surgery at the
time of diagnosis.

The  purpose  of  palliative  biliary  drainage[8-11]  is  to  relieve  bilirubinemia  and
cholangitis,  provide conditions for surgery or other adjuvant treatments and has
many advantages, such as reducing jaundice, being a relatively simple operation, and
having a low cost. However, if the external drainage bile duct is carried for a long
time,  the  quality  of  life  may  be  seriously  degraded  due  to  inflammation  of  the
puncture site, intercostal pain, and inconvenience in managing the tube[12-14]. Drainage
may be reduced due to tube detachment or tumor bile duct growth. Percutaneous
biliary  stent  implantation  is  considered  a  preferred  solution  for  relieving  high
malignant biliary obstruction and achieving intrahepatic drainage. However, simple
biliary stent placement may result in blockage due to tumor invasion or overgrowth,
bile accumulation, or biofilm formation[15-18]. Extending the effective drainage time of
the stent or drainage tube is of great significance for improving the quality of life of
patients and the prognosis of patients.

A  large  number  of  studies  have  confirmed  that  gemcitabine  combined  with
cisplatin chemotherapy[19,20], arterial chemoembolization[21-24], and radiation therapy[25,26]

are safe and effective in the palliative treatment of cholangiocarcinoma. Therefore,
this study retrospectively studied 72 patients with hilar cholangiocarcinoma with
obstructive jaundice and explored the efficacy and prognosis of transcatheter arterial
chemoembolization (TACE) combined with radiotherapy after percutaneous biliary
drainage or stent implantation.

MATERIALS AND METHODS

Clinical data
A total of 72 patients with hilar cholangiocarcinoma complicated with obstructive
jaundice were enrolled in this study from June 2014 to January 2017 at the Liaoning
Provincial Cancer Hospital (Table 1), including 34 males and 38 females, with an
average age of 59.9 years (range, 40-72 years old). All patients underwent contrast-
enhanced computed tomography (CT) or magnetic resonance imaging (MR) scanning
and magnetic resonance cholangiopancreatography (MRCP). The inclusion criteria
were: (1) Informed consent obtained from the patient; (2) Clinical or pathological
diagnosis of hilar cholangiocarcinoma with obstructive jaundice and undergoing
biliary stenting; (3) Imaging evaluations of tumors confined to the liver before initial
treatment; and (4) Estimated survival periods > 3 mo. The exclusion criteria were: (1)
Severe liver function disorder, kidney function disorder, or severe coagulopathy; (2)
Extrahepatic metastases or multiple intrahepatic lesions; (3) General condition failure;
and (4) History of hepatitis and cirrhosis.

The basic information of the two groups of patients (Table 1), including age, sex,
Bismuth-Corlette  classification,  and  jaundice  reduction,  were  not  statistically
significant (P > 0.05).
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Table 1  Basic information of stent implantation group and combined treatment group

Group n Age (yr)
Sex

Bismuth
classification
(cases)

Implantation method

M F II III IV Unilateral Bilateral

Control (35 cases) 61.6 ± 7.1 15 20 2 18 15 4 31

Stent 13 5 8 2 7 4 4 9

Drainage tube 22 10 12 0 11 11 0 22

Combined (37 cases) 58.2 ± 7.7 19 18 4 18 15 7 30

Stent 21 14 7 4 12 5 7 14

Drainage tube 16 5 11 0 6 10 0 16

P-value 0.91 0.49 0.74 0.88

Percutaneous biliary puncture drainage tube and biliary stent implantation
Percutaneous biliary puncture drainage tube placement and stent implantation were
performed under X-ray and ultrasound guidance. The drainage tubes (Cook, USA)
with a diameter of 7F or 8.5F were used. The stent was a self-expanding bare metal
stent (Wall stent, Boston Scientific Corp., USA), model 8 mm (diameter) x 60 mm
(length)  and  8  mm  (diameter)  x  40  mm  (length).  First,  ultrasound-guided
percutaneous transhepatic cholangiography was performed. The puncture device was
a  22G  micropuncture  needle  kit  (NPAS-100-RH-NT,  Cook).  According  to  the
angiographic results and preoperative imaging analysis, bile duct involvement was
determined,  and  whether  to  use  bilateral  or  unilateral  drainage,  as  well  as  the
diameter, length, and implanting methods of the biliary stent were also determined,
as shown in Figures 1 and 2.

Patients needed to have tubes changed every 3-6 mo. In patients where the tube
could not be recanalized or detached, a drainage tube was percutaneously implanted.

TACE
The chemotherapy drugs for TACE were gemcitabine and cisplatin, and the doses
used were 1/2 of the systemic doses, i.e., gemcitabine 500 mg/m2 and cisplatin 35
mg/m2, and the embolization agent was made with iodized oil. After treatment of the
definite blood supply artery, selective embolization was performed (Figure 1). If the
blood supply to the artery was not clear, arterial infusion was used. Rehydration and
hydration were performed before and after treatment.

Intensity-modulated radiotherapy/three-dimensional conformal radiotherapy
The  radiation  therapy  plan  was  developed  on  the  ADAC  Pinnacle3  Treatment
Planning System workstation (Philips,  Best,  The Netherlands).  The gross  tumor
volume (GTV) included tumor and regional metastatic lymph nodes in the imaging
findings. GTV was expanded outward by 0.5 cm as the clinical tumor volume (CTV),
and CTV was expanded outward by 1 cm (for the cephalo-caudal direction) and 0.5
cm (for  other  directions),  together  with the tumor movement range,  to  form the
planning tumor volume (PTV). The treatments were delivered with a VARIAN 6-MV
X-ray  linear  accelerator  (Varian  Medical  Systems,  California,  USA)  using  the
following parameters: 3 to 7 coplanar or noncoplanar illumination fields, 90% isodose
curve wrapped around PTV, 2.0 Gy each time, 5 times/wk, and total 50 Gy/25F.

Follow-up
The follow-up period began after stent or drainage tube implantation until the patient
quitted study or died. Laboratory tests (routine blood and urine tests,  indexes of
hepatic and renal function, and tumor markers) and abdominal ultrasound were
reviewed once a month; liver contrast-enhanced CT or MRI scans were reviewed
every 3  mo.  According to  the  imaging results  and blood bilirubin  levels,  it  was
determined whether there was clogging in the biliary stent. For cases of obstructive
jaundice, infection and other complications caused by biliary stent occlusion, biliary
puncture drainage, anti-infection, and supportive treatments were given.

Statistical analysis
Statistical analyses were performed using SPSS version 19.0 statistical software. Data
that were normally distributed are expressed as the mean ± SD, while those with a
non-normal distribution are expressed as the median, and independent sample t-test
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Figure 1

Figure 1  A 65-year-old man diagnosed with hilar cholangiocarcinoma. A and B: Magnetic resonance imaging (A) and magnetic resonance
cholangiopancreatography (B) showed left hepatic duct and right hepatic duct branch involvement (Bismuth-Corlette type IIIa); C: Patients underwent percutaneous
double stent placement; D: During transcatheter arterial chemoembolization, the branches of the hepatic artery were responsible for the blood supply of the lesion
area in the hepatic angiography (arrows); E: Intensity-modulated radiotherapy plan is shown; F: Liver cirrhosis was observed at 11 mo after receiving treatment.

was performed. The Kaplan-Meier method was used to compare the stent patency
time and survival time. Cox proportional hazard regression analysis was used to
analyze the risk factors affecting the prognosis of patients. P < 0.05 was considered
statistically significant.

RESULTS

Observations after treatment and follow-up results
The total bilirubin values of the control group and the combined treatment group
were  both  less  than  80  μmol/L  5-6  wk  after  receiving  biliary  drainage  or  stent
implantation.  Postoperative  complications  included  biliary  hemorrhage  and
cholangitis. No operation-related deaths were observed within 30 d of the operation.

Twelve  patients  received  intensity-modulated  radiotherapy,  and  25  patients
received three-dimensional conformal radiotherapy. There were 10 (27.0%) patients
with grade II-III adverse reactions 2 wk after radiotherapy, and 3 (8.1%) of these
patients  could not  complete  the  treatment  course  due to  upper  abdominal  pain,
nausea, and vomiting. A total of 102 TACE treatments were given in 37 cases. Twenty-
one (29.2%) patients developed grade II adverse events of neutropenia after the first
or subsequent TACE treatments.

The main causes of  death in the control  group and the combination treatment
group included multiple organ failure caused by extensive metastasis in 12 patients,
biliary infection and upper gastrointestinal bleeding after biliary recanalization in 21,
liver failure after biliary recanalization in 35, unexplained death in 2, and loss to
follow-up in 2.

Comparison of stent patency time between the two groups
The median patency time of the biliary stent was 15.6 mo in the combined treatment
group and 7.0 mo in the control group, and there was a significant difference between
them (P < 0.05) (Figure 3).

Comparison of survival between the two groups
The median survival time of the control group was 10.5 mo; the median survival time
of  patients  with  biliary  stent  implantation  and those  with  percutaneous  biliary
drainage  was  9.6  mo  and  11.4  mo,  respectively,  and  there  was  no  statistically
significant  difference between them.  The median survival  time of  the  combined
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Figure 2

Figure 2  A patient with hilar cholangiocarcinoma who underwent biliary drainage. A: Before transcatheter
arterial chemoembolization combined with radiotherapy, the obstruction of the junction between the left and right
hepatic ducts was shown during cholangiography; B: The obstruction was reduced and local stenosis was observed
after treatment.

treatment group was 20.0 mo and was significantly higher than that of the control
group (10.5 mo; P < 0.05). In the combined treatment group, the median survival time
of  the  patients  who underwent  biliary stent  implantation those who underwent
percutaneous biliary drainage before combined therapy was 19.5 mo and 20.1 mo,
respectively, and there was no significant difference between them (Figure 4).

Analysis of independent predictors of survival
Multivariate analysis was performed on the sex, age, Bismuth-Corlette classification,
jaundice  reduction,  combination  therapy  or  not,  and  baseline  value  of  CA19-9
(reviewed 3 wk after jaundice) in the study cases, and the results are shown in Table
2.

DISCUSSION
Obstructive jaundice is a common clinical symptom of hilar cholangiocarcinoma.
Persistent biliary obstruction can lead to liver failure, secondary renal failure[27,28],
severe hypoproteinemia, electrolyte imbalance, septic shock, etc., affecting the quality
of life and survival of patients[16,29,30]. Clinically, percutaneous drainage tube or biliary
stent implantation in various ways is an effective treatment for obstructive jaun-
dice[17,31-39].

Most of hilar cholangiocarcinoma cases progress along the bile duct and invade the
surrounding tissue, but distant metastasis rate is relatively low[40]. After the metal
stent is placed, tumor invasion or overgrowth, bile accumulation, or biofilm formation
may cause clogging in the stent. In this study, the median patency time of a simple
metal stent was 7 mo in patients with high biliary obstruction, which is similar to that
of other previous studies[16,17,29,30](7-9 mo).

The Asia-Pacific Consensus for Hepatic Portal Cholangiocarcinoma[31] indicates that
percutaneous stent drainage is superior to endoscopic palliative care in advanced
cases of type III or IV, and the purpose of palliative stent implantation is to ensure
adequate liver drainage (>50%). Studies have shown that[17] effective liver drainage is
important for patient survival, and the study by Vienne et al[33] showed that effective
liver drainage (HR = 4.158, P = 0.040) was an independent predictor of survival. The
most  common classification of  hilar  cholangiocarcinoma is  the Bismuth-Corlette
classification, which evaluates local tumor spread but does not provide information
on vascular  invasion or  metastatic  disease  and may be  limited in  assessment  of
prognostic value[34,40,41]. However, the Bismuth-Corlette classification determines the
involvement  of  the  biliary  tract  branch  to  a  certain  extent,  which  indicates  the
feasibility of achieving the maximum effective drainage of the liver and the stent or
drainage tube implantation method; low classification (I or II) is easier to achieve the
maximum effective drainage of the liver than high classification (III or IV). Type III or
IV often requires multiple stents or drainage tubes. Our study showed that Bismuth-
Corlette type IV was an independent predictor of survival and was inversely related
to survival, and these results are similar to a previous study[33]. The control group
showed a  median  survival  time  that  was  not  statistically  different  from that  in
patients who underwent stent implantation or drainage tube implantation.

Drainage tubes were routinely required to undergo cholangiography and replaced
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Figure 3

Figure 3  Comparison of stent patency time and survival between control group and combined treatment group. A: Comparison of stent patency time; B:
Comparison of survival.

every 3-6 mo; however, there were still 10 (26.3%) patients with 13 tube shedding
events. In addition, 2 (5.3%) patients with implanted metastases at puncture sites of
the right  intercostal  space were observed in the study.  Studies  have shown that
compared  with  biliary  stent  implantation,  the  choice  of  biliary  drainage  tube
implantation is an independent predictor of survival that is positively correlated with
survival and the reimplantation and replacement of the drainage tube may lead to
prolonged effective drainage time.

This study showed that CA19-9 level cannot be used as a predictor of survival. In
addition, serum CA19-9 concentration was determined by the Lewis blood group
antigen phenotype of red blood cells[42], and approximately 5%-14% of the population
had the Lewis α-β-type, which cannot produce CA19-9. In the CA19-9 test of this
study, we did not take these factors into consideration, which may also result in
biased results.

Studies have shown that gemcitabine plus cisplatin chemotherapy can prolong the
survival of patients with cholangiocarcinoma in palliative care. A meta-analysis of
1368 patients with locally advanced cholangiocarcinoma by Eckel et al[19] showed that
gemcitabine and platinum combination therapy resulted in higher response rates and
tumor control rates. The ABC-02 trial by Valle et al[20] explored the addition of cisplatin
plus gemcitabine to unresectable and metastatic cholangiocarcinoma and suggested
that cisplatin plus gemcitabine resulted in a significant increase in progression-free
survival (PFS) (8.0 mo vs 5.0 mo, P < 0.001) and overall survival (OS) (11.7 mo vs 8.1
mo, P < 0.001) compared to gemcitabine alone. Some research on the treatment of
cholangiocarcinoma with arterial therapy has also achieved some results. The results
of  the  study by Gusani  et  al[23]  indicate  that  gemcitabine-based TACE was  well-
tolerated in patients with unresectable cholangiocarcinoma and that combination
therapy (cisplatin or oxaliplatin) prolonged patient survival (OS 11.7 mo) compared to
controls. Park et al[24] reported that conventional lipiodol-based chemoembolization
(C-TACE) increased survival from 3.3 mo to 12.2 mo. Mahadevan et al[25]  recently
reported the results of 32 patients with major unresectable hepatocellular carcinoma
treated with stereotactic body radiotherapy (SBRT), with local control and OS rates of
88% and 58%, respectively, and a median survival of 17 mo. Adverse events included
duodenal ulcer in 2 patients, liver abscess in 1, and cholangitis in 1. Kopek et al[26]

reported 27 patients with hepatic hilar cholangiocarcinoma treated with SBRT, with
median PFS and OS of 6.7 and 10.6 mo, respectively, of which 6 patients developed
gastroduodenal ulcers.

In patients with type III or IV cholangiocarcinoma in the combination treatment
group, complete drainage was not achieved even by bilateral stent placement, and
liver damage caused by obstructive jaundice may exist throughout the course of the
disease. Therefore, combined treatment requires more attention to the patient's liver
function status. In our institution, patients with hilar cholangiocarcinoma were strictly
evaluated for liver function before receiving chemotherapy, TACE, and radiotherapy.
Patients with a total bilirubin index less than 51.3 μmol/L (3 mg/dL) and Child-Pugh
grade B or better might be more tolerant to treatment-induced liver damage. A liver
protectant was given during the treatment, and the biochemical indicators of liver
function were closely monitored during TACE and radiotherapy in our study. In
radiation therapy, the total dose was controlled at approximately 48.3 Gy. There were
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Table 2  Cox regression analysis of risk factors affecting patient prognosis

Influencing factor Proportional risk factor 95%CI P-value

Gender M 1

F 1.312 0.771-2.223 0.316

Age ≤60 yr 1

>60 yr 1.819 1.032-3.207 0.038

Bismuth-Corlett classification II 1

III 2.633 0.992-6.984 0.052

IV 6.102 2.040-18.251 0.001

Ways to reduce jaundice Stenting 1

Drainage 0.263 0.134-0.516 0.000

Comprehensive treatment No 1

Yes 0.039 0.016-0.091 0.000

CA19-9 - 1.002 0.999-1.004 0.147

no patients with peptic ulcer, hemorrhage, or hepatic abscess in this study; 10 (27.0%)
patients had grade II-III adverse reactions 2 wk after radiotherapy, 3 (8.1%) of whom
were unable to complete the treatment course due to upper abdominal pain, nausea,
and  vomiting.  The  indications  for  TACE  treatment  during  follow-up  after
radiotherapy were as follows: (1) The CA 19-9 index continued to increase for 3 mo
during follow-up; (2) Imaging evaluation could measure lesion enlargement; (3) The
total bilirubin index less than 3 mg/dL and Child-Pugh grade B or better; and (4)
From the last treatment interval of more than 6 mo. During the operation, selective
arterial administration was strictly required, and lesions with insignificant arterial
blood supply were carefully embolized. In most patients, decreased appetite and
fatigue occurred after treatment. Twenty-one (29.2%) patients developed grade II
adverse reactions and neutropenia after the first or subsequent TACE treatment. No
other serious complications were found to result in the inability to accept TACE.
However, it was observed that 5 patients in the combination treatment group had
irreversible cirrhosis and portal hypertension within 7-12 mo after treatment, which
may be related to liver damage caused by TACE and radiotherapy.

This study showed that gemcitabine plus cisplatin-based TACE combined with
radiotherapy  extended  the  median  survival  time  of  patients  with  hilar  cho-
langiocarcinoma after receiving stent or drainage tube implantation (20.0 mo vs 10.5
mo,  P  <  0.05).  Accepting  combination  therapy,  Bismuth-Corlette  type  IV,  and
accepting biliary drainage tube implantation were the independent predictors of
survival of patients with hilar cholangiocarcinoma. Limitations of the study include
that this study was a retrospective study conducted in only one center, and cases of
hepatitis, cirrhosis, and extrahepatic metastasis were excluded from the case selection.
These factors may affect the patient's survival and the observation of other research
indicators.

ARTICLE HIGHLIGHTS
Research background
Because of the occultation of hepatic hilar cholangiocarcinoma, most patients have lost the
opportunity  for  surgical  radical  treatment  at  the  time of  diagnosis.  Palliative  treatment  is
important for patients with hepatic hilar cholangiocarcinoma.

Research motivation
Simple reduction of jaundice may fail due to tumor progression, and effective and combined
palliative treatment may prolong the effective drainage time of the biliary stent or drainage tube,
thereby prolonging patient survival. However, relevant research is rare at present.

Research objectives
This study mainly investigated the effects of transcatheter arterial chemoembolization (TACE)
combined with radiotherapy on the survival of patients with hilar cholangiocarcinoma after
biliary stent or drainage tube implantation, and analyzed the influencing factors.

Research methods
This study used a retrospective cohort analysis to determine the significance of TACE combined
with radiotherapy by comparing the differences between the two groups and comparing the
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different methods of reducing jaundice (stent or drainage tube placement) within the group.
Regression analysis of the overall data helps to identify the independent factors influencing
survival.

Research results
There was no significant difference in survival between the control group and the combination
treatment group, which were treated by stent or tube implantation for the treatment of reducing
jaundice,  while  the  survival  of  patients  receiving TACE combined with  radiotherapy was
significantly longer than that of patients receiving simple reduction of jaundice.

Research conclusions
The results showed that TACE combined with radiotherapy can significantly extend the effective
drainage time of stent or tube and prolong the survival of patients. Co-treatment, Bismuth-
Corlett type IV, percutaneous biliary drainage, and age were independent predictors of survival.

Research perspectives
Accepting a reasonable and standardized palliative treatment will  prolong the survival  of
patients with unresectable hilar cholangiocarcinoma and improve their living conditions. With
the development of immunotherapy and targeted therapy, relevant research may be carried out
in the future.
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