
Abstract. Aim: To study the feasibility and curative effect
of 125I seeds articles combined with biliary stent
implantation in the treatment of malignant obstructive
jaundice. Patients and Methods: Fifty patients with
malignant obstructive jaundice were included. Twenty-four
were treated by biliary stent implantation combined with
intraluminal brachytherapy by 125I seeds articles as the
experimental group, while the remaining 26 were treated by
biliary stent implantation only as the control group. The goal
of this study was to evaluate total bilirubin, direct bilirubin
and tumor markers (cancer antigen (CA)-199, CA-242 and
carcinoembryonic antigen (CEA)), as well as biliary stent
patency status and survival time before and after surgery.
Results: Jaundice improved greatly in both groups. The
decreases of CA-199 and CA-242 had statistical significance
(p=0.003 and p=0.004) in the experimental group. The ratio
of biliary stent patency was 83.3% (20/24) in the
experimental group and 57.7% (15/26) in the control group
(p=0.048). The biliary stent patency time in the experimental
group was 1~15.5 (mean=9.84) months. The biliary stent
patency time in the control group was 0.8~9 (mean=5.57)
months, which was statistically significant (p=0.018). The
median survival time was 10.2 months in the experimental
group, while 5.4 months in control group (p<0.05).
Conclusion: 125I seeds articles combined with biliary stent
implantation significantly prolongs biliary stent patency time
and survival time for patients with malignant obstructive

jaundice possibly by inhibiting the proliferation of vascular
endothelial cells and the growth of tumor.  

Malignant obstructive jaundice refers to the bile duct
obstruction caused by a variety of malignant lesions, most of
which will not be diagnosed until reaching an advanced
stage. Unfortunately, only 7% of patients with this condition
have the opportunity of radical surgery (1, 2). Biliary stent
implantation technique can restore the physiological drainage
of bile (3, 4). 125I seeds articles combined with biliary stent
implantation technique has been demonstrated in the past as
a potential approach that can ease the jaundice recurrence
due to the stent blockage; it also has therapeutic effects on
the primary tumor via the radiation effects (5, 6). We have
been evaluating this technique in the clinical condition. From
September 2010 to February 2013, we applied 125I seeds
articles combined with biliary stent implantation treatment
to 24 patients with malignant obstructive jaundice, together
with a control group. Here, we report the efficacy and
clinical outcome of the findings.

Materials and Methods

Clinical data. From September 2010 to February 2013, 50 patients
(29 male and 21 female; aged between 41 to 80 (mean=57.3) years)
with malignant obstructive jaundice were treated in our Hospital.
All patients were confirmed by laboratory and pathological or
imaging examination as malignant obstructive jaundice. The
etiology of the jaundice include 18 cases of cholangiocarcinoma,14
cases of pancreatic head carcinoma,12 cases of hilar lymph node
metastasis and 6 cases of ampullary carcinoma. Among the 50
patients with malignant obstructive jaundice, 24 cases (experimental
group) were treated with 125I seeds articles combined with biliary
stent implantation. The remaining 26 cases were treated with biliary
stent implantation (control group). All 50 patients had progressive
jaundice on admission with skin and icteric sclera. Among the
patients, there were 28 cases of right upper abdominal tenderness,
12 with epigastric tenderness and 10 with no clear abdominal
symptoms. Fifteen patients had fever and 6 cases had ascites-
positive syndrome. Preoperative imaging examination of all the
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patients showed different degrees of intrahepatic bile duct dilation.
According to Bismuth classification, 17 cases were type I, 15 cases
type II, 10 cases type IIIa, 8 cases type IIIb, whereas no case of type
IV existed. The serum total bilirubin and direct bilirubin of all
patients increased. Twenty cases were Child-Pugh classification of
liver function grade B, while 23 cases were grade C. None of the
routine blood tests, hemagglutination tests or pre-transfusion tests
had surgical contraindications.

Materials and equipment for interventional treatment. 125I seeds:
sealed seed source, produced by Beijing Zhibo Hi-Tech
Biotechnology Co., Ltd. (Beijing, China) was selected. Size:
length=4.5 mm, diameter=0.8 mm. Package: titanium shell as the
external package. Carrier: radioactive material adsorbed on silver
bars. Half-value layer=0.03 mm lead. Activity=0.7 mCi. Ray
energy=27.4~35.5 keV. Tissue penetration=17 mm. Half-life
period= 60.1 days. MTN-DR biliary stent was selected for the
biliary internal stent, produced by Micro-Tech Co., Ltd. (Nanjing,
China) with 4 specifications, including 8 mm × 40 mm, 8 mm × 60
mm, 10 mm × 40 mm and 10 mm × 60 mm. Other auxiliary
materials included 180 cm and 260 cm ultra smooth loach guide
wire, 4F elbowed catheter, 8.5 F bile duct drainage kit and puncture
introduction system. The contrast medium used was ioversol.

Preoperation preparations. Full set of biochemical examinations,
routine blood tests, four blood coagulation indices, carbohydrate
antigen 19-9 (CA19-9), carbohydrate antigen 242 (CA242) and
carcinoembryonic antigen (CEA) examination were all routinely
tested before operation. Liver computed tomography (CT) and
magnetic resonance imaging (MRI) scans were obtained to
understand the extent of intrahepatic bile duct dilatation, obstructive
position and the position and extent of the nearby primary lesion. This
information was also used to clarify the length of bile duct obstruction
segment, select the appropriate biliary stent and determine the number
of 125I seeds according to the length of the stent.

Surgical procedures. (i) Percutaneous intrahepatic bile duct puncture
and drainage and biliary stent implantation: the conventional
method of bile duct puncture in the obstruction with biliary stent
implantation and placement of 8.5 F internal and external bile duct
or external drainage tube for bile drainage was adopted. If the
patient had concurrent biliary infection and hemobilia, the drainage
time could be appropriately extended. (ii) 125I seeds articles
preparation and implantation: the transparent fine flexible tube in
the bile duct drainage tube kit as the carrier of the seeds was used.
The distance from the lateral end of the drainage tube to the medial
end of the stent was measured to allow production of a suitably
sized transparent fine flexible tube. This tube was used to contain
the required seeds. It was required that after the placement of seeds
articles, the seed section inside the transparent fine flexible tube to
be located precisely in the inside of the stent, with both ends being
5 mm beyond the stent, before closing the fine flexible tube. The
internal drainage was regarded as successful if the patients showed
no signs of discomfort 1-2 days after the drainage procedure. At this
point, 125I seeds articles were then placed through the drainage tube,
which delivered the prepared 125I seeds articles accurately to the
bile duct obstruction position. The seeds articles end and the end of
the drainage tube fastened with each other, so as to prevent the
movement of the seeds articles and affix commonly to the skin
surface with butterfly stickers.

Postoperative treatment. Postoperative hepatoprotective action of
the hemostatic system and jaundice-relieving treatment
supplemented by nutritional support were routinely given to patients
in both groups. Clinical monitoring was routinely carried out for
signs of hemobilia, fever, chills, abdominal discomfort, diarrhea,
hemafecia or any other symptoms related to the disease and
procedure. Two months after the operation and under sterile
conditions, 125I seeds articles were removed from the patients in the
experimental group and the bile duct drainage tubes were removed
from the control group. 

Follow-up and evaluation of curative effect. Follow-up time was up
to September 2013 or until the death of the patients. All patients
completed the follow-up. The follow-up information included the
change in biliary stent patency time, total bilirubin (TBIL), direct
bilirubin (DBIL), CA199, CA242 and CEA. Stent patency time criteria
were: a) After stent placement, TBIL and DBIL value dropping to
normal to the relapse of obstructive jaundice; or significant decrease
(>100 μmol/l) or decreasing to 50% of the original level to increasing
again; b) No jaundice at the time of death; c) After the stent placement
patients remain alive and without evidence of jaundice up to the end
of follow-up (September 2013) (7).

Statistical method. All data were analyzed by SPSS 18.0 (SPSS Inc.,
Chicago, IL, USA); t-test or χ2 test was used for intergroup analysis
where appropriate. Kaplan-Meier method was used for survival
analysis. The test level was α=0.05.

Results

Treatment and procedure. Twenty patients in the
experimental group were implanted with thirty 125I seeds
articles successfully, with 450 seeds in total, thus, with a
success rate of 100%. During the follow-up period, none of
the patients had seed articles shedding or seed migration. All
50 patients of the study were successfully implanted with a
biliary stent, including the placement of a common bile duct
stent in 25 patients, combined stent for left and right hepatic
duct in 15 patients, right hepatic duct stent in 8 patients and
left hepatic duct stent in 2 patients.

Change in TBIL and DBIL of the two groups of patients before
and after treatment. In the experimental group, TBIL before
treatment, 1 month and 2 months after surgery was
412.26±102.30 μmol/l, 205.52±58.45 μmol/l and 120.02±35.13
μmol/l, respectively. This decrease was statistically significant
(p=0.027). In control group, TBIL before treatment, 1 month and
2 months after surgery was 424.22±111.20 μmol/l, 212.28±62.45
μmol/l and 134.45±40.63 μmol/l, respectively, representing a
significant difference in the decrease of TBIL after treatment
(p=0.026). For the DBIL, the change in experimental group
from before treatment to 1 month and 2 months after surgery
was 218.64±118.45 μmol/l, 105.19±58.36 μmol/l and
71.35±36.87 μmol/l, respectively (p=0.033), whereas, for the
control group, 221.25±114.57 μmol/l, 98.76±43.98 μmol/l and
82.65±39.25 μmol/l, respectively (p=0.035).
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Change in tumor markers of the two groups of patients before
and after treatment. As seen in Table I, a statistically
significant decrease in CA-199 (p=0.003) and CA-242
(p=0.004) was demonstrated in the experimental group 2
months after surgery. Interestingly there was no significant
change with CEA (p=0.238). The control group had a different
response, since there was no statistical significance in any of
the three biomarkers tested 2 months after surgery (p>0.05).

Comparison of the ratio of biliary stent patency and biliary
stent patency time in the two groups. There was a significant
increase in the ratio of biliary stent patency 83.3% (20/24)
in experimental group compared to the control group (57.7%,
15/26) (p=0.048). The biliary stent patency time in the
experimental group was 1~15.5 (mean=9.84) months,
significantly longer than that in the control group (0.8~9
(mean=5.57) months) (p=0.018).

The two treatments employed resulted in different patient
survival time. By the end of the follow-up period, the
survival rate was 33.3% (8/24) in the experimental group and
19.2% (5/26) in the control group. The cause of death in both
groups was multiple organ failure. The median survival time
was 10.2 months in the experimental group and 5.4 months
in the control group (Figure 1), a significant difference in the
survival time of the two groups (p<0.05, log-rank test).

Discussion

Biliary stent implantation for the treatment of malignant
obstructive jaundice is known to improve the patients’ quality
of life, prolong survival time and prepare and provide
conditions for further chemotherapy, radiotherapy and other
treatments (8-10). However, stent restenosis has become a
major limiting factor to providing a lasting benefit. Invasive
growth of tumor is the main cause of stent stenosis, together
with inflammation and granulation tissue formation (11-14).
Studies by Isayamaet et al. showed that the implanted stent
graft can prevent the invasion of the tumor tissue to the stent
interior and cause stent blockage (13). However, due to the

position of its placement, the stent graft may block the
collateral bile duct, affecting the bile flow, or even causing
acute cholecystitis, pancreatitis and other serious
complications. Furthermore, due to the low coefficient of
friction, stent graft has higher incidence of migration relative
to the bare stent. In their study, Han et al. treated a total of 12
patients with stent restenosis due to various etiologies by two
stent implantations and achieved good curative effect (15).

Seed implantation therapy is one form of interstitial
brachytherapy (16, 17). Compared with external irradiation,
it has a direct effect on the lesion, so that the dose of radiation
inside the tumor is much higher than the surrounding normal
tissue. This would give the advantage of reducing the
radiation damage to the surrounding normal tissue;
continuously released radiation has fragmentation effects on
all stages of tumor cells and significantly improves the
biological effects, i.e., oxidize the tumor to produce hypoxia
cells, thereby increasing the sensitivity of the tumor cell to
radiation (18). Guo et al. treated 38 malignant obstructive
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Table I. Comparison of the change in tumor markers of the patients in experimental and control group before and after treatment. 

Group                                                    CA-199 (U/ml)                                             CA-242 (U/ml)                                             CEA (ng/ml)

                                                  Before                     2 months                      Before                     2 months                     Before                   2 months 
                                                treatment                 after surgery                  treatment                 after surgery                treatment               after surgery

Experimental group            130.58±59.41             43.72±10.68a               28.61±13.08                5.98±1.36b                 4.69±1.25                 2.81±0.54
Control group                      128.48±61.31            125.95±58.21               31.25±10.08              28.62±11.47                5.36±1.14                 4.90±0.63

CA, Cancer antigen; CEA, carcinoembryonic antigen. Note: Compared to before treatment status, ap=0.003, bp=0.004.

Figure 1. Survival curves of patients in the experimental and control
group. 



jaundice patients after biliary stent implantation with external
radiotherapy, transcatheter arterial chemoembolization and
(or) perfusion chemotherapy (19). Their study demonstrated
an improvement in survival time. However, for the patients
with malignant obstruction, the traditional external
radiotherapy requires considerable attention to the duodenum,
stomach, liver, kidney and other organs in the choice of the
radiation dose. When the radiation dose exceeds 50 Gy, the
probability of the occurrence of gastrointestinal ulcer,
hemorrhage and radiation enteritis increased significantly
(20). Therefore, the application of the traditional radiotherapy
is subject to great restrictions. In this study, the 125I seeds
implanted in the lumen of the bile duct can release 80% of
its own energy within 1 cm, without damaging the
surrounding organs, such as the pancreas and intestine. 125I
radioactive seeds can also inhibit the proliferation of bile duct
epithelial cells, thereby reducing the re-blockage of biliary
stent due to tissue proliferation. Chang et al. adopted the
indwelling catheter device to load the radioactive seeds and
performed endovascular brachytherapy on the tumor at the
stenosis of biliary tract (21). The initial treatment effect was
satisfactory; however, the subcutaneous implantation of
indwelling catheter device caused pain and discomfort, which
may lead to early removal, thus affecting the curative effect.

In the present study, the 125I seeds articles made use of the
original fine flexible tube of the bile duct drainage tube as the
carrier of seeds, which could be served along the bile duct
drainage tube to the stenosis position. The end of the tube
could be completely combined with the bile duct drainage
tube, allowing good fixation, so as to simplify the operation
procedure of the placement of seeds articles. Chen et al.
performed transcatheter arterial chemoembolization on 39
patients with malignant obstructive jaundice after implantation
of biliary stent, which could also control the primary tumor
effectively and prolong the recurrence time of jaundice (22).
The aforementioned methods had good therapeutic effects on
the external biliary stricture due to intrahepatic solid tumors,
enlarged hilar lymph nodes and pancreatic head carcinoma.
However, there were limitations for the invasive growth tumor
along the bile duct wall. As most of such tumors did not
exceed 1 cm in diameter, it was difficult to implant seeds
directly into the tumor. In our study, we selected tumor cases
with the obstruction position of the invasive growth tumor
along the bile duct wall and diameter <1.5 cm, which
significantly improved the jaundice of the 50 patients in the
group after treatment. Both the stent patency time and the stent
patency rate in the experimental group were superior over the
control group. The benefit for the experimental group also
displayed significant benefit in the rate of reduction of tumor
markers, CA-199, CA-242 and CEA. It was pleasing to see
that these benefits were well-reflected in the survival of the
patients, as the patients, in the experimental group, survived
almost twice as long as the control group.

In conclusion, 125I seeds articles combined with biliary
stent implantation is a safe and effective method for
patients with malignant obstructive jaundice. It prolongs
the biliary stent patency time and patients’ survival time.
It is likely that the treatment effectively inhibits the
proliferation of vascular endothelial cells and the growth
of tumor cells. This study, limited by the sample size and
short follow-up time, would warrant further in-depth
study with a larger sample size and longer follow-up time
in the future.
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