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Aim: To compare the efficacy of plastic stents in the treatment of distal and proximal stricture of biliary tract

Methods: From January 2002 to February 2009, 70 patients (37 males, 33 females) with non surgically
resectable malignant biliary obstruction who received plastic stent implantation were reviewed retrospectively.
The stents were inserted by endoscopy. The endoscopist implants one or more stents if he considers this
necessary. The end points of the study were stent occlusion and patient death.

Results: The mean time of stent patency was 81 + 75 days in the group of proximal stricture (group 1) and
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two groups.

130 + 68 days in the group of distal stricture (group 2), (p 0.40, with Cl 95% 0.47-1.37). The mean survival
time was 126 days in group 1 and 159 days in group 2. There was not a significant difference between the

Conclusion: Plastic stent implantation is a feasible, palliative method for unresectable malignant biliary
obstruction. The overall survival and obstruction with the use of plastic stent in patients with distal stenoses
compared with proximal obstruction was not significantly different in our study.
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INTRODUCTION

Biliary stenting is currently the treatment of choice for
proximal or distal malignant biliary obstructions caused by
inoperable primary or metastatic biliary tumors (1-3).
There are two types of stents used for treating malignant
biliary stenosis: plastic prosthetics (PP) and self expanding
metallic stents. PPs were originally developed as simple
polyethylene tubes which were placed in the biliary duct
to allow drainage of bile. These devices have undergone
certain modifications such as the addition of lateral ori-
fices to optimize drainage and flaps to avoid migration.
Nevertheless, PPs have presented long term permeability
problems due to the formation of bacterial biofilm on
them. This leads to occlusion within approximately 3 mon-

ths for 10 - 11.5 French stents (4). Consequently, unplan-
ned stent replacements are needed for approximately 50%
of the patients (4, 5).

Self expanding metallic stents (SEMS), which are made
from either titanium alloy (45%) or nickel (55%), have had
better performance in relation to long term permeability,
ease of implantation in bile ducts with stenosis and in rela-
tion to cost efficiency in patients whose estimated survival
time is greater than 6 months (6-11)

Despite this, the use of plastic prosthetics continues to be
the rule since there are great limitations of administrative
capacity. Moreover, experience in safely implanting meta-
llic prosthetics is also limited at some medical centers.

In a prospective series of 61 patients who had had SEMS
implanted to treat malignant biliary obstructions, Chen et
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al. (3), found that these stents retained their permeability
longer in cases proximal tumors (421 days) than in cases
of distal tumors (168 days). Also, the survival time was sig-
nificantly greater in the group with proximal obstructions
(574 days vs. 182 days) which is probably associated with
the type of tumor.

This study aims to evaluate the permeability of stents,
and the life expectancy of patients who had inoperable both
proximal or distal biliary stenoses and who had been treated
with endoscopically placed plastic stents at a level four center
locally known treating hepatobiliary pathologies.

MATERIALS AND METHODS

From January 2002 to February, 2009, the cases of seventy
patients (37 men and 33 women) who had had plastic
biliary stents implanted at the Pablo Tobon Uribe Hospital
in Medellin, Colombia, and who were over the age of 18
years, were retrospectively reviewed. All of these patients
had been treated for inoperable malignant obstructions
(primary or metastatic) which had been diagnosed by
MRIs, endoscopically and/or pathologically.

Endoscopic  retrograde  cholangiopancreatography
(ERCP) was performed on all patients with their informed
consent. One or several stents were placed according to the
amount required to palliate the obstruction. Two different
types of 8.5 or 10 French polyethylene stents (Figure 1)
were used depending on availability at the moment proce-
dures were performed.

Lesions were defined as distal stenoses if the tumor was
located under in the area from union of the cystic duct to
the bile duct. They were defined as proximal stenoses if the
tumor was located above that same anatomical region.

Occlusion of the stent was defined as the recurrence of
jaundice or, the presence of cholangitis with evidence of
the stent’s occlusion requiring biliary intervention after the
successful placement of one or several PPs.

The duration of a stent’s permeability was calculated
as the time elapsed from the placement of the stent until

its occlusion or the patient’s death. The stent’s cumula-
tive permeability and the patient’s life expectancy were
evaluated using the Kaplan-Meier technique. The study’s
main objectives were to evaluate the permeability of
biliary stents in the palliation of malignant biliary obs-
tructions and to compare the life expectancies of patients
with proximal obstructions with those of patients with
distal obstructions. Table 1 shows patients’ demogra-
phic information together with types of tumors and each
group’s paraclinical data.

Patients were chosen from the data base of procedures
performed by the Endoscopy Unit at the Pablo Tobon
Uribe Hospital. The data was directly extracted by the
investigators from the informative clinical files at the Pablo
Tobon Uribe Hospital. Calls were made to patients or their
relatives in order to complete the monitoring and to deter-
mine life expectancy.

RESULTS
Patient selection and characteristics

Seventy patients were selected for this study. They were
divided into two groups according to level of bile duct
obstruction. The 30 patients in Group 1 had obstructions
above the cystic duct ostium. The patients in the group
collectively had 17 cholangiocarcinomas, and 11 gall-
bladder carcinomas. Two patients had hilar lymph node
metastases from other tumors (colon carcinoma). The 40
patients in Group 2 had stenoses below the junction of the
choledochous and cystic ducts. It included 12 patients with
distal cholangiocarcinoma, 20 patients with pancreatic can-
cers, 1 patient with a ampullary carcinoma and 7 patients
with gallbladder cancer. If at any moment during the moni-
toring there was any suspicion of a stent occlusion, another
ERCP was performed and the stent was replaced or an
additional stent was inserted. No stent replacements were
programmed in advance. Table 2 shows variables in relation
to tumor locations.

Figure 1. Plastic stents placed in patients in this study. A. Biliary Stent variety Cotton-Leung 10 FR. Cook Medical Inc., Winston-Salem, NC. B. Plastic
biliary stent in situ for palliation of malignant biliary obstruction. C. 10 FR Biliary stent. RX Biliary System. Boston Scientific Corporation, Natick,

Mass.
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Table 1. Basal characteristics of patients according to type of procedure.

Variable Proximal Distal
(n=30) (n=40)
Sex (male/female) 15/15 22/18
Age 67 67
Distance of the metastasis 7 9
Pancreas Ca 0 20
Cholangiocarcinoma 17 12
Vesicular Ca 1 7
Ampullary carcinoma 0 1
Lymphatic metastases 2 0
Sphincterotomy 20 6
Hemoglobin upon arrival 10.7 9,95
Leukocytes upon arrival 4,490 4,646
Total bilirubin upon arrival 8.71 8.68
Total Albumin upon arrival 2.57 2.61

Table 2. Estimated risk according to type of procedure (proximal or
distal) and related variables.

Pvalue* Relative  Cl95%
risk
Obstruction (yes/no) 0,40 0,80 0,47-1,37
Metastases 0,93 1,04 0,44-2,47
Sphincterotomy 0,000011 4,44 2,04-9,69
Success 0,006 0,72 0,55-0,94
Early complications (yes/no) 0,027 2,79 1,07-7,26
Late complications (yes/no) 0,72 0,90 0,50-1,61
Reoperation 0,45 1,19 0,76-1,87
Number of stents placed** 0,27 0,90 0,75-1,08

*Significance was calculated using the Mantel-Haenszel chi squared test
or Fisher’s exact test.
**One or two stents compared to 3 to S.

STENT PERMEABILITY AND LIFE EXPECTANCY

The median time stent permeability was maintained was 81
+ 75 days in the proximal stenosis group (Group 1) and
130 * 69 days in the distal stenosis group (Group 2). The
difference was not significant with P = 0.40, and a 95% CI
of 0.47 to 1.37. Average life expectancy was 126 + 83 days
in Group 1 and 159 * 60 days in Group 2.

Although there was no significant difference in life expec-
tancy at the end of the monitoring period, the life expec-
tancy graphs show some differences up until day 110 in
Figure 2 and until the 150* day in Figure 3.

The patients’ cumulative permeability time and life
expectancies according to the Kaplan-Meier life chart are
shown in Figures 2 and 3.

EARLY COMPLICATIONS

Early complications were defined as complications which
occurred within 30 days of stent placement. 18 patients
developed early complications. Six of them belonged to the
distal stenosis group and twelve belonged to the proximal
stenosis group.

LATE COMPLICATIONS

Late complications were defined as complications which
occurred more than 30 days after placement of the stent.
There were two categories of late complications. The most
important consists of stent obstructions which occurred in
23 patients (32.9%), 11 in Group 1 and 12 in Group 2. The
second category of late complications was gastric obstruction.
This occurred in § cases, all in the distal obstruction group.
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Figure 2. Cumulative patient survival time prior to stent obstruction
according to tumor location.

DISCUSSION

The clinical behavior and the natural history of intrahepatic
and extrahepatic bile duct neoplasias have different deter-
minants. These include the type of tumor, its clinical status,
and the absence or presence of metastases. One factor that
must be considered for management of these neoplasias is
location within the bile duct. Those found from the secon-
dary hepatic ducts to the confluence of the common hepa-
tic duct with the cystic duct are considered proximal, while
those located from the cystic duct to the juncture of the
common bile duct in the duodenum are considered distal
(1,3,12,13).
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Figure 3. Cumulative patient survival time after stent obstruction
according to type of procedure.

Criteria for inoperability in cases of cholangiocarcinomas
include bilateral compromise of the secondary hepatic bile
ducts, atrophy of a hepatic lobule combined with compro-
mise of the contralateral portal vein, and an atrophy of a
lobule combined with compromise of a contralateral secon-
dary bile duct. Bilateral portal compromise, or compromise
of the portal vein, is also a classic counter indication for surgi-
cal resection, as is bilateral compromise of the hepatic artery.

Whether or not involvement of the local lymph node
is a counter indication is more controversial. The results
obtained in other studies do not counter indicate surgery
in these cases, although distant lymph node metastases do.

On the other hand behavior, type of patient, and comor-
bidities including cirrhosis and systemic cardiovascular
diseases, must be taken into account when a patient is refe-
rred for surgery due to the high morbidity and mortality
rates in high risk patients during curative procedures.

Historically, palliative treatment using biliary prostheses
for of unresectable distal tumors has had more favorable
characteristics than has their use in cases of inoperable
proximal tumors (3, 9). Nevertheless, recent studies have
demonstrated favorable results in proximal tumor pallia-
tion through biliary prosthesis, especially in terms of stent
permeability time and the patient life expectancy (3). To
date, these reports have relied solely on data related to
SEMS which are rare resource in our working environ-
ment. Moreover, there are no known studies of comparing
the performance of the more common plastic stents for
palliation of malignant stenoses in different locations.

This study attempts to compare the performance of PPs
in the treatment of proximal malignant biliary with their
performance in the treatment of distal obstructions in

90 Rev Col Gastroenterol / 26 (2) 2011

terms of life expectancy, value for relief of bile obstructions
and duration of permeability. Two homogeneous groups of
patients with malignant bile obstructions were compared.
The classification criteria used to assign patients to groups
were tumor location: proximal or distal to the cystic duct
implantation.

In the proximal obstruction group, cholangiocarcinomas
were the most frequent type of tumor with 17 cases. This
was followed by 11 cases of gallbladder carcinomas and
two cases of patients with hilar lymph node metastases
from other tumors. In the distal obstruction group, pan-
creatic carcinomas were the most frequent tumor with 20
cases, followed by cholangiocarcinoma with 12 cases.

These differences in the etiologies of the obstructions
are considered to be initial determinants of life expectancy
because the variability of the prognoses depends on the
types of tumors. Nevertheless, we included these factors in
the analysis because the total life expectancy was conside-
red as a variable in other studies. This resulted in finding
statistically significant differences in favor of palliation of
proximal tumors (3), although the analysis in our study
did not find statistically significant differences in total life
expectancies. This leads us to think that the histological ori-
gin of the tumors that cause this type of biliary obstruction
does not determine life expectancy. This finding may also be
explained by the advanced state of the disease in the study
patients. The patients in both groups had notably short life
expectancies which were probably related more closely to
the stages of the diseases than to the type of tumors.

The objectives related to stent permeability show that a
median of 81 + 75 days in the group with proximal stenosis
compared to 130 £ 69 days in the group with distal stenosis.
Although suggests more favorable behavior of plastic stents
in patients with distal stenosis than in other patients, the
difference was not statistically significant implying that no
matter whether tumors are distal or proximal, patients with
inoperable malignant biliary obstructions benefit from
palliative treatment with these prostheses. The tumor’s
location should not affect a decision to place a stent.

Twelve patients from the proximal obstruction group
presented early complications which was a significant
difference from the early complication rate in the distal
obstruction group (P= 0.027, 95% CI from 1.07 to 7.26).
Nevertheless, this difference disappeared when late com-
plications occurring 30 days after placement of stents were
considered. The mostimportantlate complication was stent
obstruction which occurred in 11 patients in the proximal
obstruction group and in 12 in the distal obstruction group.
This suggests that the long term security of the stent is simi-
lar for both tumor locations without any increase in the risk
of complication in either group.
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Many factors, including the affects of proximal and distal
tumor locations, have been studied in the attempt to predict
whether or not early stent obstruction will occur. Kim (14)
found no differences between proximal and distal obstructions.
Rossi (15) found higher rates of permeability in the prosthe-
ses used for distal stenosis than in those used to treat proximal
stenosis, while Chen (3) found longer lasting permeability in
stents placed for malignant proximal obstructions. Kim (14)
detected that appropriate stent expansion 24 hours after the
insertion and the passing of a large diameter device through
the stenosis before the placement of the stent were parameters
which were significantly related to stent permeability.

Whether or not it is best to place a stent near or through
the sphincter of Oddi is a matter of debate, as are the rela-
tion to proximal and distal locations of the lesion and the
frequency of complications. Tarnasky (16) found that the
rate of occurrence of pancreatitis increased in patients with
proximal biliary stenosis without prior sphincterotomies
after the placement of a transpapillary stent. This was pro-
bably due to lesions acting as supports which caused stents
to deflect into the distal extreme thus compromising the
pancreatic orifice. Patients with proximal biliary stenosis
who had not had sphincterotomies had significantly higher
risks of post ERCP pancreatitis than did patients with distal
stenosis who had not had sphincterotomies.

Table 3. Studies of positions of prostheses and duration of permeability .

Malignant obstruction of the bile duct is a late compli-
cation of different types of neoplasias that occurs in the
topography of the biliopancreatic crossing. Its progno-
sis depends upon multiple factors. In cases where there
is no cure, palliation with endoscopic biliar prostheses
has proven to be safe. It is currently considered to be the
standard palliative treatment, although analysis of how
proximity of the biliary obstruction to the porta hepatis
has not been fully developed. There are few studies that
compare the behavior of prostheses in proximal and distal
malignant biliary stenoses. Those which do have norma-
lly studied metallic prostheses (3, 14, 18), have evaluated
both malignant and benign stenoses (16), and have stu-
died stents which were placed both endoscopically and
percutaneously (18).

In this study, there were no significant differences in the
permeability of prostheses which were related to the loca-
tions of the obstruction. However, as shown in Table 3,
findings in earlier studies vary.

Clear conclusions that are applicable to all cases are not
yet available. Additional studies are still needed to allow us
to draw certain conclusions regarding the development of
plastic and metallic stents for palliation of different types
of malignant biliary obstructions and thus to modify the
indications for treatment.

Author Year Patients Prostheses Placement Most permeable
Rossi (15) 1994 240 Metallic Endoscopically Distal
Lee (18) 1997 100 Metallic Percutaneouslly Proximal
Kim (14) 2002 68 Metallic Endoscopically Same
Chen (3) 2006 61 Metallic Both Proximal
Serie actual 2010 70 Plastic Endoscopically Same
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