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Biliary stents: models and advancements
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ABSTRACT

Obesity and sedentary lifestyle increase the formation of stones in the biliary tract. Choledochal stent
placement with endoscopic intervention in cases of choledochal stones and bile leakage has been a common
procedure in gastroenterology practice in recent years. Intervention for post-op biliary strictures is increasing
in parallel with the number of liver transplantations. Stent placement procedures for palliation of primary or
metastatic malignant processes of the biliary tract also contribute to the comfort of life of patients. In this
article, brief information about the stents used in the biliary system is presented.
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Introduction

The common bile duct is responsible of flow of
the bile that produced in the liver to the
duodenum. Jaundice occurs when bile cannot
flow into the duodenum due to stasis or
obstruction. Stent placement in the common
bile duct provides palliative or permanent
treatment in addition to treatment for the
underlying etiology in patients with obstructive
jaundice.

The process of placing lumen tubes in the bile
ducts in order to eliminate bile stasis in the
biliary tree is called stenting. Failure to resolve
bile stasis carries the risk of hepatocellular
insufficiency, cholangitis and biliary cirrhosis.
Techniques such as Whipple operation or
hepaticojejunostomy, choledochojejunostomy
cholecystojejunostomy have been used in the
past to overcome biliary obstruction. In parallel

with the advances in endoscopic interventions,
biliary stenting has taken the first place in
eliminating biliary stasis, instead of surgical
techniques.

Stents are inserted by endoscopic retrograde
cholangiopancreatography (ERCP) by passing
through the working channel of the
duodenoscope and their removal is with the
same method. In cases where the endoscopic
method cannot be used, internal or external
biliary drainage stents can be inserted
externally with the percutaneous transhepatic
cholangiography method [1].

Lumen tubes placed in the bile ducts are
classified as plastic or metal stents according to
the material they are manufactured from.

Plastic biliary stents

These stents are produced in different
diameters, lengths and shapes from
polyurethane, polyethylene and their mixtures
of plastic materials. Stent diameters are
expressed in french (Fr) corresponding to 1/3 of
centimeter. Plastic stents can be 3-12 Fr in
diameter and 1-25 cm in length. They are
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manufactured as straight at both ends
(Amsterdam type, Figure 1), curved at both

\

Figure 1. Plastic biliary stent (Amsterdam
type).
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Figure 2. Plastic pigtail biliary stent.

Figure 3. Plastic double pigtail biliary stent.

ends (double pigtail, Figure 2) or as a straight
end and pigtail at one end, depending on the
place and purpose of use (Figure 3). It has
single or multiple flaps at both ends to prevent
migration from the lumen.

In patients with gallbladder stones or biliary
sludge associated with choledoc stones, plastic
stenting is performed on difficult/large/multiple
choledoc stones that cannot be completely
removed by ERCP after the choledoc stones are
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removed. In patients with benign biliary
stenosis, stenting is performed to maintain the
lumen patency after dilation. In addition, plastic
stenting suitable for the diameter of the
common bile duct is applied to patients with
post-op biliary leakage. Stent is applied after
removal of ascaris lumbricoides and fasciola
hepatica parasites that rarely cause biliary
obstruction. The use of plastic stents is limited
in biliary strictures secondary to malignant
etiology.

Plastic stents can also be placed in the
pancreatic duct. The most common indications
for pancreatic stenting include; pancreatitis
prophylaxis after ERCP procedure, chronic
obstructive  pancreatitis and  congenital
variation of the pancreatic duct. Pancreatic
stents are used in the canal with flat ends,
relatively smaller diameters and short lengths.
The most common complication in patients
with plastic stent placement is stent migration
and obstruction. Less frequently, it may cause
pancreatitis, cholangitis, cholecystitis, and
intestinal perforation [2].

Metallic stents

Self-expanding metal stent (SEMS) are reduced
in diameter to pass through the working channel
of the duodenoscope and reach a certain lumen
opening when released. They are generally
made of nitinol. Nitinol, an alloy of nickel and
titanium, is a tissue-lumen compatible radio-
opaque material. In addition, steel and nitinol-
coated platinum (platinol) are also used in stent
construction. They are primarily preferred in
malignant diseases of the biliary tree. Metallic
stenting is performed in the palliation of
jaundice secondary to cholangiocarcinoma,
gallbladder, pancreas, ampulla of water, liver
cancer and metastatic biliary tract tumors [3, 4].
They promise a wider and longer lumen
opening compared to plastic stents [5].
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Post-operative biliary strictures are cases where
both types of stents are used alone or in
combination. The use of stents in the treatment
of strictural complications after liver
transplantation has increased in parallel with
the number of transplantations in recent years
[6].

Metal stents can be of different diameter (6-
12mm), length (4-12 cm), shape and structure
depending on the localization and stenting
indication. Hook and cross, hand woven were
produced in different architectural structures in
order to expand and provide lumen opening.
There are metal stents with partial or full
coverage (Figure 5) as well as uncovered
(Figure 4).

stent.

Figure 5. Full covered self-expandable metallic
stent.
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Stent models covered with silicon material fully
or partially are preferred in order to prevent
tumor growth in malignant processes. Polyether
polyurethane, polyurethane,
polytetrafluoroethylene fluorinated ethylene
propylene or polycaprolactone materials are
also used as metal stent covering material.
There are publications stating that there is no
difference between coated metal stents and
uncoated metal stents in terms of luminal
patency and occlusion [7]. Covered metal stents
are easier to remove when needed than
uncapped ones, unfortunately, they are more
likely to migrate than uncapped stents.
Metallic stents end slightly widened to prevent
migration (dumbbell appearance). Y-shaped
types are also available to be placed in the
intrahepatic bifurcation area. Metallic stents are
incomparably more expensive (50-60 times)
than plastic stents. It is recommended for
patients with a life expectancy longer than 4-5
months [8]. In addition, it is used in selected
cases because the risks of cholangitis, occlusion
and re-endoscopic intervention are more
advantageous than plastic stents [9]. Occlusion
due to migration and tumor ingrowth are the
main disadvantages of metallic stents. Luminal
occlusions can be temporarily overcome by
placing another stent with a narrower diameter
inside the stent.

While bile sludge, bile stasis, contact of bile
with a foreign surface and bacteria facilitate
stent lumen obstruction [10-12], coating the
inner lumen with perfluoroalkoxyl or a
different material and adding an anti-reflux
valve mechanism may delay the occlusion of
the stents [13] . Silver coating of metallic stents
may prolong the Iluminal opening [14].
Antibiotic-containing stents and biodegradable
stents are stents produced as a result of different
searches [15]. Magnetic stents are experimental
stents that are easily removed without the need
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for endoscopy by advancing outside the body.
Stents that release chemotherapeutic or
radioactive 1'% may contribute to the treatment

of the wunderlying disease in cases of
malignancy, together with existing
chemotherapy drugs [16, 17] .

Conclusion

Stents contribute to palliation in hepatobiliary
malignancies, including those without surgical
intervention. With the developing endoscopic
techniques, more stenting options will emerge,
which will force developments in stenting.
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