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Background: Many patients with cholangiocarcinoma also present with malignant obstructive jaundice
(MOJ), which requires biliary drainage and stent placement. Recently, clinicians have tried to implant
iodine-125 seeds into the biliary tract. However, we know very little about this treatment. This study aimed
to compare biliary stenting alone and stenting combined with iodine-125 seed strand implantation to
evaluate the safety and efficacy of this technique.

Methods: Sixty patients of cholangiocarcinoma with MO]J were enrolled into the study. According to
voluntary choices, 30 received biliary stenting combined with iodine-125 seed strand implantation (study
group), and 30 received biliary stent implantation alone (control group). Various biochemical indicators and
the manifestation of computed tomography (CT) or magnetic resonance imaging (MRI) were compared
before and after operation. We evaluated the safety and efficacy of these treatments by observing patients’
symptoms, biochemical indicators and imaging data. Individualized antitumor therapy and regular follow-up
were given according to the patients’ condition.

Results: All 60 patients successfully completed operation. There were no statistically significant
differences in baseline data between two groups (P>0.05). Before and 4 weeks after operation, the average
total bilirubin levels decreased from 268.14+114.97 to 54.00+80.78 ymol/L in study group, and decreased
from 228.89+162.04 to 58.80+61.14 pmol/L in control group. The difference between two groups was
not statistically significant (P=0.796). Before and 4 weeks after operation, the average Child-Pugh scores
decreased from 7.83+0.59 to 6.20+1.03 points in study group, and decreased from 7.93+1.08 to 7.07+1.39
points in control group, with a statistically significant difference between two groups (P=0.008). The median
patency time of stents was 41.71+3.46 weeks in study group and 29.00+5.81 weeks in control group, with a
statistically significant difference between the two groups (P=0.037). A statistically significant difference in
disease control rate (DCR) was observed between the two groups (P=0.045).

Conclusions: This study demonstrated biliary stenting combined with iodine-125 seed strand implantation

may be consider as a safe treatment option for the patients of cholangiocarcinoma with MQO]J, and this
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treatment may improve liver function, reduce the incidence of in-stent restenosis, and improve DCR.
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Introduction

Cholangiocarcinoma is a malignant tumor involving the
intrahepatic and perihilar regions and distal biliary tracts (1).
Progressive cholangiocarcinoma is often accompanied
by malignant obstructive jaundice (MQ]J) and surgery is
difficult to perform (2), and thus the tumor has a very
poor prognosis. For these patients, effective bile drainage
should be implemented as soon as possible (3) to prevent
the continuous deterioration of liver function. It is also
necessary to actively treat the tumor.

Currently, commonly used interventional treatments
for jaundice include percutaneous transhepatic cholangial
drainage (PTCD) and percutaneous transhepatic insertion
of a biliary stent (PTIBS). As a brachytherapy technique,
iodine-125 seed implantation has been tried to use in the
biliary tract in recent years and has achieved satisfactory
clinical results in some patients (4). However, there is
no high-level evidence-based medical evidence that the
treatment is safe and effective so far. In this study, we
compared the safety and efficacy of biliary stenting alone
and stenting combined with iodine-125 seed strand
implantation to provide a reference for clinical practice.
We present the following article in accordance with the
TREND reporting checklist (available at https://apm.
amegroups.com/article/view/10.21037/apm-22-676/rc).

Methods
Materials

Research subjects

This study was a prospective, nonrandomized, concurrent
controlled trial. Patients with biliary malignancies combined
with MOJ who were treated at the Cancer Hospital of
the University of Chinese Academy of Sciences (Zhejiang
Cancer Hospital) and the Second Affiliated Hospital of
Wenzhou Medical University between January 2018 and
September 2020 were included in this trial. After being
fully informed of the conditions and risk, patients who
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voluntarily treated with iodine-125 seeds were included
in the study group (PTCD + biliary stent implantation +
iodine-125 seed implantation, n=30), and the remaining
patients were included in the control group (PTCD +
biliary stent implantation, n=30). The study was conducted
in accordance with the Declaration of Helsinki (as revised
in 2013). This study was approved by Zhejiang Cancer
Hospital’s medical ethics committee (Ethical Approval No.
IRB-2020-6). The Second Affiliated Hospital of Wenzhou
Medical University was informed and agreed the study.
Signed informed consent was taken from all the patients.

(I)  The inclusion criteria were: age >18 and <75 years;
pathological diagnosis of cholangiocarcinoma;
no indications for surgery; platelet (PLT) count
>60x10"/L, hemoglobin (HB) level >80 g/L, and
prolonged prothrombin time (PT) <4 seconds; and
performance status (PS) score of 0 to 1.

(II)  The exclusion criteria were: age <18 or >75 years;
poor general condition (PS score >2); dysfunction
of important organs such as the heart, lung, liver,
and kidney; patients expected to be unable to
tolerate the intervention; diffuse biliary strictures
where stents cannot pass; PLT count <60x10°/L,
HB level <80 g/L, and prolonged PT >4 seconds;
extensive systemic tumor metastasis; and an
expected survival time of 3 months.

Materials and devices

(I) Iodine-125 seeds were provided by Beijing Zhibo
Hi-tech Biotechnology Co., Ltd. (Beijing, China;
National Drug Approval Number H20083013). The
seed activity was 0.6-0.8 mCi, the average energy was
27-35 keV, and the half-life was 59.4 days.

(I1) The biliary self-expanding metal stents used
included Niti-S (Taewoong, Busan, South Korea),
HANAROSTENT (M.I. Tech, Pyeongtack, South
Korea), Zilver (Cook Medical, Bloomington, IN,
USA), and WallFlex (Boston Scientific, Natick, MA,
USA). The diameter of the stents was 6-8 mm, and
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the length was 60-100 mm.

(III) Other equipment included an iodine-125 seed
implantation device, treatment planning system (TPS;
Fitian Zhaoye Technology Co., Ltd., Beijing, China),
PTCD puncture and drainage kit (Argon Medical
Devices, Plano, TX, USA), and an interventional
catheter and guidewire.

Study methods

Preoperative preparation

All patients were required to complete routine blood, liver
and kidney function tests, and coagulation function tests,
along with enhanced computed tomography (CT) and/or
magnetic resonance cholangiopancreatography (MRCP)
before operation. The degree of biliary stricture was
assessed based on imaging findings. All patients underwent
PTCD first, and biliary stent implantation or biliary stent
combined with iodine-125 seed strand implantation was
performed at the same time or within 2 weeks of operation.
Signed informed consent was obtained before operation.

Preparation of iodine-125 seed strand

The TPS was used to formulate seed implantation plans
before operation. Total activity and number of seeds
required for operation were calculated. The specific long
diameter of the implanted seeds was calculated using the
following formula: length of obstructed segment (mm)/4.5
+ 2. The number of seeds was increased or decreased as
appropriate according to the patient’s condition. The 4F
tube in the PTCD drainage kit was cut to the required
length, and the distal end was heated and sealed. The seeds
required for the plan were individually inserted into the
tube, and the proximal lumen was sealed with a gelatin
sponge strip to ensure the seeds were in a fixed position.

Interventional operation

(I)  PTCD: under ultrasound guidance, the intrahepatic
bile duct was punctured with a 22-G puncture needle
followed by cholangiography. Under fluoroscopy, the
appropriate biliary tract branch was selected, and the
target bile duct was punctured again. A 6-F triple set
was implanted after successful puncture, through which
a 0.035-inch supersmooth guidewire was placed into
the common bile duct in a sheath, and an 8F drainage
tube was imported. Angiography was performed again
to confirm the position of the drainage tube and to
exclude spillage of the contrast agent.
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(I)  Biliary stent implantation: the required length of the
stent was determined by cholangiography, a 0.038-inch
super rigid exchange guidewire was used to cross the
stenosis segment, and the distal end of the common
bile duct or distal part opening into the duodenum
was located. The stent system was implanted under
the guidance of a long sheath such that the marked
points at both ends were at least 1 cm above the
obstructed segment, and then the stent was released.
The effect was confirmed by cholangiography again.

(III) Todine-125 seed strand implantation: the prepared
iodine-125 seed strand was placed into the biliary
tract through the 8F biliary drainage tube. The seed
strand and the end of the drainage tube were then
fixed to each other and connected with a 3-way tube
so that they could still be used for bile drainage.
The seed strand and the stent were placed into the
stenosis segment at the same time, and the guidewire
was withdrawn while the stent was released such that
the seed strand was fixed between the bile duct wall
and the stent, and the irradiation range of the seeds
covered the obstructed segment (Figure I).

Observation indicators

Changes in various biochemical indicators were detected
before and within 1 week of operation. Clinical symptoms
of the patients were observed, and adverse reactions were
determined according to the grading standard for common
adverse reactions from the National Cancer Institute
(version 3.0). Individualized follow-up antitumor treatment
was administered according to the patient’s condition.

The biochemical indicators were examined again at
4 weeks after operation, and a serum total bilirubin level
that was 20% lower than the baseline level within 4 weeks
of stent implantation was defined as clinical success. At the
same time, the upper abdominal CT or magnetic resonance
imaging (MRI) scan was repeated, and the images were
read by 2 attending physicians with more than 5 years of
experience in abdominal imaging diagnosis. Biliary patency
was evaluated, and the short-term efficacy of the tumor
treatment was evaluated according to the modified response
evaluation criteria in solid tumors (mRECIST) criteria.
The objective response rate (ORR) and disease control rate
(DCR) of the patients were analyzed.

Regular outpatient visits and telephone follow-ups were
performed. The occurrence of in-stent restenosis was
determined based on the decrease and then subsequent
increase in the bilirubin index combined with the CT/MRI
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Figure 1 A 67-year-old man who had a recurrence of gallbladder cancer after operation. The tumor involved the lower segment of the
common bile duct, resulting in obstructive jaundice. The process for the implantation of biliary stents and iodine-125 seed strand. (A,B)
The patient experienced recurrence of gallbladder cancer and obstructive jaundice after operation. PTCD was performed. The repeated
abdominal MRI showed that the intrahepatic bile duct was slightly dilated. A nodular shadow was observed behind the head of the pancreas,
measuring approximately 2.5 cm x 1.7 cm, with indistinct boundaries with the head of the pancreas and the adjacent portal vein. Uneven
enhancement and involvement of the lower end of the common bile duct were observed. (C,D) Cholangiography confirmed the obstruction
of the lower segment of the common bile duct. A biliary stent (8 mmx 60 mm) was implanted, and an iodine-125 seed strand (0.7 mCi,
10 pieces) was implanted through the PTCD tube. (E) On the second day after operation, iodine-125 whole-body scan and SPECT were
performed, suggesting the presence of a strip-shaped radioactive aggregation shadow in the abdominal hepatobiliary area and no significant
radioactive aggregation throughout other tissues in the body. PT'CD, percutaneous transhepatic cholangial drainage; MRI, magnetic

resonance imaging; SPECT, single-photon emission computed tomography.

examination. Stent patency time was defined as the time
interval between stent implantation and in-stent restenosis
or the time of last follow-up or death of patients without
restenosis. Survival was defined as the time interval between
stent implantation and death from any cause or the last
follow-up. If death was due to other causes, the patient was
classified as lost to follow-up. For patients who were lost
to follow-up, the date of censored data was recorded as the
date of the patient’s last follow-up. The follow-up period
ended on December 31, 2020.

Statistical methods

Statistical analyses were performed using SPSS 22.0 statistical
software. The #-test was used to compare continuous
variables between the two samples. Chi-square test was
used to compare categorical variables. Survival analysis and
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survival curve plotting were performed using the Kaplan-
Meier method for univariate survival analysis. The log-rank
test was used to compare prognostic values, and multivariate
analysis was performed using the Cox proportional hazards
model. P<0.05 was considered statistically significant.

Results

Sixty patients were enrolled in the study, with 30 receiving
a biliary stent combined with iodine-125 seed strand
implantation (study group) and 30 receiving biliary stent
implantation alone (control group). The clinical and follow-
up data of the enrolled patients improved, and tumor
staging was based on the 2017 8" edition of the American
Joint Committee on Cancer (AJCC) staging criteria for
biliary malignancies (5).

Among the 60 patients, there were 38 males and
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Table 1 Baseline data for the 60 patients

Study group  Control group

Baseline data (n=30) (n=30) P value

Sex 0.284
Male 21 17
Female 9 13

Age (years) 0.605
<65 17 15
>65 13 15

Causes of jaundice 0.739
Primary lesion 25 24
Metastases 5 6

Distant metastasis 0.795
None 13 14
Yes 17 16

Obstruction site 0.438
High obstruction 16 13
Low obstruction 14 17

Obstruction range (cm) 0.488
<3 6 4
>3 24 26

Preoperative Child-Pugh score 0.405
<7 8 11
>7 22 19

22 females. The patients were 39-80 years old (mean age
63.3 years), including 28 patients >65 years old and 32 patients
<65 years old. The primary diseases included intrahepatic
cholangiocarcinoma (37 cases), cholangiocarcinoma in the
porta hepatis (20 cases), and carcinoma of the gallbladder
(3 cases). The tumors were divided according to stage, and
included 1 stage II tumor, 26 stage III tumors, and 33 stage
IV tumors. According to the location of the obstruction,
tumors were divided into 29 cases of high obstruction and
31 cases of low obstruction. Based on the obstruction range,
10 cases were designated short-segment obstruction (<3 cm),
and 50 cases were designated long-segment obstruction
(23 cm). Patients were stratified according to preoperative
Child-Pugh score, with 2 patients classified as grade A, 55
as grade B, and 3 as grade C. The baseline characteristics
of the two groups of patients are presented in Table 1. The
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baseline differences between the two groups were not
statistically significant (P>0.05).

General information

All 60 patients successfully underwent the operation, and
the technical success rate of the operation was 100%. Five
patients (5/60, 8.3%) received double stent implantation,
and the remaining patients (55/60, 91.7%) received a single
stent implantation. In the study group, the activity of the
seeds used was 0.6-0.8 mCi, and the number was 6-40
seeds/patient, with an average of 17.7 seeds/patient.

Safety evaluation

Among the patients, 5 cases of intervention-related adverse
events occurred, including 3 cases in the study group (3/30,
10%) and 2 cases in the control group (2/30, 6.7%). The
adverse events included 2 cases of infection, 2 cases of
bleeding, and 1 case of drainage tube detachment. Two cases
of severe adverse reactions were reported: 1 patient in the
study group (1/30, 3.3%) developed postoperative biliary
tract infection and secondary pancreatitis that improved
after transfer to the Department of Infectious Diseases, and
1 patient in the control group (1/30, 3.3%) experienced
severe bleeding in the puncture tract that improved after
interventional hemostasis.

Efficacy evaluation

Improvement in jaundice

The preoperative total bilirubin levels in the two groups of
patients were 268.14+114.97 pmol/L in the study group and
228.89£162.04 pmol/L in the control group. No significant
difference in the baseline level was observed between the
two groups (P=0.284).

The total bilirubin level in the two groups decreased
significantly within 1 week of operation. The total
bilirubin level in the study group decreased to 103.22=
84.19 pmol/L, and that in the control group decreased to
138.27+92.69 pmol/L. The difference in total bilirubin
levels between the two groups was not statistically
significant (P=0.131). At 1 month after operation, the total
bilirubin level decreased to 54.00+80.78 pmol/L in the
study group and 58.80+61.14 pmol/L in the control group.
The difference in total bilirubin levels between the two
groups was not statistically significant (P=0.796).
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Figure 2 Stent patency time (study group vs. control group).

The definition of clinical success was a more than 20%
decrease in the total bilirubin level at 4 weeks after stent
implantation compared with the baseline level. In the
present study, the clinical success rates of the two groups
of patients were both 96.7%, and the difference was not
statistically significant (P=0.228).

Changes in liver function

The average preoperative Child-Pugh scores of the
two groups were 7.83+0.59 points in the study group
and 7.93+1.08 points in the control group. A significant
difference in the baseline score was not observed between
the two groups (P=0.659).

The liver function of the two groups of patients
improved within 1 week of operation. The Child-Pugh
score of the study group decreased to 7.30+0.99 points and
that of the control group decreased to 7.47+1.28 points.
The difference between the two groups was not statistically
significant (P=0.574). At 1 month after operation, the
Child-Pugh score of the study group decreased to
6.20£1.03 points, while that of the control group decreased
to 7.07£1.39 points, and the difference between the two
groups was statistically significant (P=0.008).

Evaluation of the short-term efficacy of tumor treatment
Follow-up examination was performed 4 weeks after
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Figure 3 Overall survival (study group vs. control group).

operation. The short-term efficacy of the tumor treatment
was evaluated based on the results of enhanced CT/
MRI combined with auxiliary examinations, such as the
measurement of tumor markers. In the study group, no
patients achieved complete remission (CR), 2 achieved
partial remission (PR), 23 achieved stable disease (SD), and
S experienced progressive disease (PD). The ORR was 6.7%
(2/30) and the DCR was 83.3%. In the control group, no
patients achieved CR, 1 achieved PR, 17 achieved SD,
and 12 experienced PD. The ORR was 3.3% (1/30) and
the DCR was 60% (18/30). The difference in the ORR
between the two groups was not statistically significant
(P=1), but the difference in the DCR was statistically
significant (P=0.045).

Survival analysis

Among the 60 patients, the median stent patency time was
41.71+3.46 weeks in the study group and 29.00+5.81 weeks
in the control group, and the difference was statistically
significant (Figure 2, P=0.037). The median overall
survival (OS) was 51.00+7.77 weeks in the study group and
36.43£9.44 weeks in the control group, but the difference
was not statistically significant (Figure 3, P=0.11). A
subsequent multivariate survival analysis showed that
patients with a decrease of more than 1 point in the Child-
Pugh score at 4 weeks after operation had an independent
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OS advantage [relative risk (RR) =0.401, 95% confidence
interval (CI): 0.164-0.982, P=0.046], while OS was not
significantly correlated with sex, age, disease stage, site and
extent of obstruction, or treatment method (P>0.05).

Discussion

In China, cholangiocarcinoma accounts for 3.9% of
the incidence of malignant tumors, and the incidence is
increasing annually. With a S-year survival rate of only
10%, the prognosis of patients with cholangiocarcinoma is
extremely poor, which seriously endangers people’s health.

The difficulty encountered in treating biliary tract
tumors is that the early symptoms are not obvious and
are thus difficult to detect. At the time of diagnosis, the
tumor is frequently at an advanced stage and MO]J has
occurred. At this time, the opportunity for surgery is
often lost (2). The difficulty in implementing effective
bile drainage is an important risk factor for death (3). For
these patients, the current consensus on treatment is to
open the stenotic segment as soon as possible to preserve
liver function and create conditions for tumor treatment.
Currently, commonly used interventional methods for
lowering jaundice include PTCD and PTIBS, which are
technically mature and widely used by hospitals at all
levels. However, many patients experience rapid tumor
progression during the process of reducing jaundice, thus
losing the opportunity for follow-up treatment. In addition,
stents only physically expand the stenotic segment but do
not inhibit tumor growth. Therefore, the occurrence of in-
stent restenosis must not be ignored (6). If the tumor can
be treated at the same time as jaundice, the efficacy of MQ]J
treatment will be substantially improved.

In recent years, the intratumoral radiotherapy technique
represented by iodine-125 seed implantation has become
increasingly advanced and has been widely used to treat
a variety of malignant tumors (4,7-9). lodine-125 seeds
release 80% of the energy in the range of 1 cm, and
the implantation of iodine-125 seeds inside the tumor
substantially increases the therapeutic dose administered
to the tumor tissue, while the damage to the surrounding
tissue is significantly reduced. Meanwhile, the half-life
is approximately 60 days, which achieves uninterrupted
continuous irradiation and kills or inhibits the growth of
tumor cells at almost any stage (10-12). On these grounds,
it has been proposed that in the treatment of biliary
tumors with MQJ, biliary iodine-125 seed implantation be
performed during the intervention for reducing jaundice. In
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recent years, researchers have conducted a series of relevant
studies and obtained promising clinical results (4,13,14).

In animal experiments, irradiation with iodine-125
seeds at close range caused epithelial cell necrosis and
inflammatory cell infiltration in biliary tract tissues.
However, repair of the damaged epithelium was completed
in approximately 60 days, and no significant radiological
damage to the surrounding tissue was detected (15).
Therefore, biliary intraparticle radiotherapy is safe and
feasible, and many clinical studies have also confirmed
its safety (6,8,14,16,17). Common adverse reactions of
biliary seed implantation include biliary tract infection,
pancreatitis, puncture tract bleeding, bile leakage, ascites
leakage, and seed strand displacement, but few serious life-
threatening complications occur. Five cases of adverse
reactions occurred in the 60 patients in the present study.
Among the 5 adverse reactions, there was 1 serious adverse
event documented in the study group and 1 in the control
group. The serious adverse events were associated with bile
duct puncture and stent implantation, while no significant
correlation with the implantation of the seed strand was
observed. No radiological damage to normal organs was
observed in the study. Therefore, we postulated that
treatment with iodine-125 seed strand implantation in the
bile duct was safe and reliable.

In general, after an intervention to reduce jaundice, if
the bile drainage is smooth, the patient’s jaundice symptoms
will quickly subside. As shown in the present study, the
serum total bilirubin level decreased significantly in most
patients after biliary drainage and stent implantation. The
total bilirubin level in the study group decreased by an
average of 49.4% within 1 week of operation compared
with that before operation, while the average decrease in
the control group was 31.2%. Within 1 month of operation,
the total bilirubin level decreased by 79.8% in the study
group, and the mean decrease was 71.9% in the control
group, indicating that the efficiency of the treatment in
ameliorating jaundice in the two groups of patients was
comparable. With the clinical success criterion of a greater
than 20% decrease in the total bilirubin level within 4 weeks
of stent implantation compared with the baseline level, the
clinical success rates of the two groups were both 96.7%.
Therefore, regardless of whether the biliary stent was
combined with iodine-125 seeds, the effect of reducing
jaundice was equally reliable.

For patients with biliary tract tumors combined with
MOQY], the primary goal of interventional therapy is to
preserve liver function to the greatest extent such that
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tumor treatment can be started as soon as possible. In the
present study, the liver function of most patients improved
after treatment. At 1 week after operation, the degree of
improvement in liver function was comparable between
the two groups. At 1 month after operation, the reduction
in Child-Pugh score in the study group was significantly
greater than that in the control group (1.63+1.07 vs.
0.90+1.51 points, respectively; P=0.034). Therefore, stents
combined with iodine-125 seed implantation in the biliary
tract exerted a definite protective effect on liver function.
A potential explanation is that when the seeds were
continuously irradiating in the biliary tract for 1 month, the
effect of local radiotherapy was observed. In the evaluation
of antitumor efficacy, although a significant difference in the
ORR was not observed between the two groups (P=1), the
difference in the DCR was statistically significant (P=0.045).
Therefore, local control of the tumors may have promoted
the effective recovery of liver function.

After traditional biliary stent implantation, in-stent
restenosis caused by tumor progression is a difficult
problem to avoid. One study reported that the recurrence
rate of biliary obstruction at 3 months, 6 months, and
12 months after MOJ simple biliary stent implantation
was 14.3%, 21.0%, and 27.7%, respectively (18). Stents
combined with biliary seed implantation have been shown
to effectively reduce the risk of jaundice recurrence and
significantly extend the patency time of the stent (6,14). In
the current study, analysis of follow-up data showed that
the median stent patency time of the study group was up to
41.71£3.46 weeks, which was significantly better than that
of the control group (29.00+5.81 weeks). Based on these
results, biliary seed implantation effectively inhibited tumor
growth and prevented MQ]J recurrence.

At present, seed implantation methods used by different
centers vary. Ma et al. (19) used the stent combined with
seed strand implantation method and observed a median
stent patency period of 278 days and a median survival
period of 394 days. Li et al. (20) achieved a median OS
of 11 months by placing iodine-125 seeds into the biliary
drainage tube, which was significantly better than the
median OS of 9 months recorded after simple biliary
drainage. Chen er al. (17) used the integrated iodine-125
seed stent and found that the median time of stent patency
and OS time were significantly better than those of patients
treated with a metal stent (8.1 vs. 3.9 months and 298 vs.
139 days, respectively). A multicenter randomized controlled
study (21) found that seed stents achieved a lower stent
restenosis rate than bare stents (90 days: 9% vs. 15%;

© Annals of Palliative Medicine. All rights reserved.

2429

180 days: 16% vs. 27%; 360 days: 21% vs. 33%, respectively)
and a longer median survival time (202 vs. 140 days,
respectively). A consensus on which seed implantation
method is better has not been reached. In the present study,
inserting a drainage tube or a stent with a seed strand were
both used and the 2 methods were equally effective.

In our study, the safety was satisfactory, regardless of
the level of seed activity or stent type used. Comparison
between single and double stents showed that jaundice
reduction efficiency and median stent patency time of
the latter were not as good as those of the former. After
analyzing the potential reasons, we proposed that the
parallel double-stent system is likely to cause obstruction
of bile drainage, which is not conducive to rapid jaundice
reduction. In the long term, excess stent mesh may become
a site for adherence of sticky bile and necrotic tissues,
thus increasing the susceptibility to biliary reobstruction.
Therefore, for patients with complex biliary obstruction, we
recommend the implantation of double stents in a nested
manner or the implantation of a single stent combined
with double drainage tubes to improve the efficiency of bile
drainage.

Generally, biliary seed implantation is considered only
a local treatment that does not significantly prolong OS.
However, this study found a potential survival benefit.
Among the 60 patients, the median OS of the study group
was 51.00+7.77 weeks, while that of the control group was
only 36.43£9.44 weeks, although this difference was not
statistically significant (P=0.11). However, multivariate
survival analysis showed that patients with a decrease of
more than 1 point in the Child-Pugh score at 4 weeks after
operation had an independent OS advantage (P=0.046). In
combination with the information described above, a stent
combined with iodine-125 seed implantation in the biliary
tract exerted a definite protective effect on liver function.
Therefore, we postulated that this treatment method rapidly
and continuously relieved biliary obstruction, improved
liver function, and improved the sensitivity and tolerance of
patients to subsequent treatments, thereby prolonging the
survival of patients. We hope that future in-depth studies
will confirm this hypothesis.

In summary, biliary stents combined with seed
implantation helped improve the liver function of patients
with biliary tract tumors combined with MOJ, reduced the
incidence of in-stent restenosis, and improved the overall
treatment effect. However, the subjects of this study were
not randomly enrolled, and the sample size was small, which
may have affected the accuracy of the results. In the future,
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we hope to conduct in-depth prospective randomized
controlled studies with large samples to provide references
for clinical work.
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