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Management ofcommon bile duct stricture caused
by chronic pancreatitis with metal mesh self
expandable stents

J Deviere, M Cremer, M Baize, J Love, B Sugai, A Vandermeeren

Abstract
Twenty patients with chronic pancreatitis and
signs of biliary obstruction were treated by
endoscopic placement of self expandable
metal mesh stents, and followed up prospect-
ively. Eleven had been treated previously with
plastic endoprostheses. All had persistent
cholestasis, seven patients had jaundice, and
three overt cholangitis. Endoscopic stent
placement was successful in all cases. No early
clinical complication was seen and cholestasis,
jaundice or cholangitis rapidly resolved in all
patients. Mean follow up was 33 months (range
24 to 42) and consisted of clinical evaluation,
ultrasonography, and endoscopic retrograde
cholangiopancreatography (ERCP). In 18
patients, successive ERCPs and cholangio-
scopies have shown that the metal mesh
initially embeds in the bile duct wall and is
rapidly covered by a continuous tissue by
three months. The stent lumen remained
patent and functional throughout the follow up
period except in two patients who developed
epithelial hyperplasia within the stent resulting
in recurrent biliary obstruction, three and six
months after placement. They were treated
endoscopically with standard plastic stents
with one of these patients ultimately requiring
surgical drainage. No patient free of clinical or
radiological signs of epithelial hyperplasia
after six months developed obstruction later.
This new treatment could become an effective
alternative to surgical biliary diversion if
further controlled follow up studies confirm
the initial impression that self expandable
metal mesh stents offer a low morbidity
alternative for longterm biliary drainage in
chronic pancreatitis without the inconveni-
ence associated with plastic stents.
(Gut 1994; 35: 122-126)

Medicosurgical
Department of
Gastroenterology,
H6pital Erasme,
Universite Libre de
Bruxelles, Brussels,
Belgium
J Deviere
M Cremer
M Baize
J Love
B Sugai
A Vandermeeren
Correspondence to:
Dr J Deviere, ULB H6pital
Erasme, Route de Lennik 808,
B - 1070 Brussels, Belgium.
Accepted for publication
8 April 1993

About 20% of patients with chronic pancreatitis
(CP) develop common bile duct (CBD) stenosis
and subsequent cholestasis or jaundice.1`S As
biliary obstruction can lead to secondary biliary
cirrhosis or recurrent episodes of cholangitis,
surgical treatment has been recommended for
stricture associated with persistent cholestasis.3-5

Endoscopic biliary drainage using large plastic
stents, is an alternative to surgery in the manage-
ment of these patients, and can rapidly resolve
cholestasis, jaundice, and cholangitis. Longterm
results of biliary stenting, however, have been
disappointing because stent clogging or migra-
tion are responsible for significant morbidity.2
For this reason, close monitoring of these
patients is required, with stent replacement

when necessary. Moreover, a true recalibration
of the biliary stenosis after longterm plastic
stenting is rarely achieved even after insertion of
multiple 10 French plastic stents.

Also, surgical morbidity related to biliary
drainage remains high in these alcoholic and
often debilitated patients.3" Accordingly, it is
reasonable to continue the search for alternative
treatments that provide equivalent or better
results with lower morbidity.

Self expandable steel braided endoprostheses
were first used for the treatment of vascular and
urological benign strictures, with good clinical
results.78 Since then these stents have been used
in bile ducts for malignant obstructive jaundice
and are placed either percutaneously or endo-
scopically.?12 Their use in malignant strictures
provides immediate drainage, avoiding the early
complications encountered with plastic stents.
The longterm results are impaired, however,
by tumoral overgrowth or more frequently
by ingrowth through the metallic mesh into
the stent, resulting in recurrent jaundice or
cholangitis. 'I2
As ingrowth and subsequent reocclusion

seems to be tumour related, we studied this new
treatment method in patients with severe CP and
benign symptomatic biliary stricture.

Patients and methods

PATIENTS
Between June 1989 and January 1991, 20
patients with CP (mean age: 45 (27-61) years,
four women, 16 men), and with signs of persist-
ent biliary obstruction associated with CBD
stricture were treated by endoscopic placement
of self expandable metallic stents (Wallstent,
Schneider SA, Biilach, Switzerland). All but one
were alcoholics. Eleven ofthem had been treated
previously with size 10 French plastic stents for a
mean duration of 15 (2-36) months. Plastic
stents were replaced by metallic stents only in
case of clogging or dislodgement. Formal con-
sent for this new type of treatment was obtained
from each patient and the study conformed to
our institution's guidelines concerning medical
ethics.

Stenosis discovered during ERCP without
persistent cholestasis, was not considered an
indication for stenting. The initial indication
was, in all cases, CBD stricture associated with at
least persistent cholestasis (alkaline phosphatase
concentrations greater than twice the normal
values for more than three months and not
decreasing for more than two weeks). Seven
patients also had jaundice (mean bilirubin values
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46 (20-142) mg/l) and three had overt cholangitis
at the time of stent placement.
The mean duration of the disease from first

diagnosis to the time of first biliary stent place-
ment was 65 months (range 5-180). Four
patients had cholestasis and stricture at the time
of the first diagnostic procedure. Five patients
had had previous surgery of the pancreas
(3 lateral pancreaticojejunostomies, 2 tail pan-
createctomies and 1 cyst-jejunostomy).

Figure 1: Patient no 5:
47year old woman
with previous
pancreaticojejunostomy.
(A) appearance ofthe biliary
stenosis after removal ofa
plastic stent left in placefor
nine months; (B) the stent
carrying double membrane
catheter is introduced in the
common bile duct and the
stent is endoscopically and
fluoroscopically adjusted;
(C) control cholangiography
after stent expansion; (D)
control endoscopic retrograde
cholangiopancreatography
24 months later showing that
the stent is covered with a
2 mm thick epithelium. The
lumen remains largely open.

R _| ,,

TECHNIQUE (Fig 1)
The technique of endoscopic placement of
biliary metal mesh stents has been described."
Briefly, after diagnostic ERCP, endoscopic
sphincterotomy is carried out with a long nose
sphincterotome. A guide wire is impacted into
tho.intrahepatic ducts, through the stenosis. The
stent carrying double membrane catheter is
passed over this guide wire. The proximal end of
the stent is adjusted to be level with the papillary
orifice. The insertion catheter is then pressurised
with contrast medium to 75 mm Hg to separate
the two membranes. The outer layer is then

progressively withdrawn to permit stent expan-
sion. Proximal realignment remains possible as
long as the stent is not completely opened. The
delivery catheter is then removed and a final
opacification of the CBD is performed to assess
the quality of drainage.
A 34 mm long stent was used in all cases. The

internal diameter becomes 10 mm after full
expansion. This length was adapted to the intra-
pancreatic choledocus leaving the proximal
common bile duct free. The stent covered the
entire stricture in each case and, as only the distal
intrapancreatic portion of the CBD was stented
with this unremovable material, it should not
interfere with a possible future hepaticojejuno-
stomy or choledocoduodenostomy. No dilata-
tion was performed before or after insertion of
the metal mesh stent whose complete expansion
is spontaneously achieved after five days. This
was seen in the first five patients treated, by serial
cholangiographies through indwelling naso-
biliary catheters.

FOLLOW UP
Patients were prospectively evaluated one month
after stenting, by clinical examination, labora-
tory tests, ultrasonography, and ERCP. There-
after, ultrasonography and laboratory tests were
done every three months and ERCP every six
months, during the two first years of follow up.
These examinations were done on an ambulatory
basis and patients were readmitted only in case of
recurrent cholestasis or cholangitis. All the
patients were seen in consultation and laboratory
tests performed at the end of the presently
reported follow up.

Results
CBD strictures corresponded to the type I of
Caroli and Nora in 11 cases and type III in nine
cases. The morphological appearance of the
pancreatitis at ERCP consisted, in all cases, of a
distal stricture of the main pancreatic duct with
upstream dilatation with or without pancreatic
calculi. We identify this morphology as types IV
and V pancreatitis in our classification,'3 these
being nearly always encountered in cases ofCBD
stenosis in our experience. Two patients had
pancreas divisum. It should be noted that 18 of
these patients also had therapeutic endoscopy of
the pancreas with the aim at restoring the
patency of the pancreatic duct (pancreatic
sphincterotomy, extracorporeal shock wave
lithotripsy, with or without stent placement in
the main pancreatic duct).

IMMEDIATE
ERCP was successful in all patients and in each
case the stent was inserted in the CBD by the
endoscopic route, during the same session; there
were no sphincterotomy related complications.
We encountered two technical complications:
one stent was badly positioned and was left too
proximally because of a technical problem
during insertion. It was immediately removed
with a snare and replaced with a new one.
Another stent seemed, after six months, to be

B
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impacted in the CBD at the site of a sharp
angulation. Clinically no problem was seen but
we preferred to place a second stent, more
proximally, overlapping the first one, to correct
this angulation.
There were no problems of early clogging or

dislodgement. Cholestasis, cholangitis, and
jaundice resolved quickly (Fig 2) in all but one
patient who continued despite adequate drainage
to have slight and persistent cholestasis. Liver
biopsy showed that this patient already had
secondary biliary cirrhosis.

LATE
The mean follow up after common bile duct
stenting is now 33 months, ranging from 24 to 42
months and is more than two years in all patients
(Table, Fig 3). Eighteen patients have now been
followed up for 33 (24-42) months without any
biliary problems. Follow up ERCPs (in all
patients) and cholangioscopies (in five patients)
have shown the metal mesh to be embedded in
the bile duct wall with thickened mucosa grow-
ing between the struts of the stent. At six
months, the struts were usually buried by the
mucosa, giving the impression of a continuous
'membrane' lining the stent. Its thickness is
about 2 mm and the CBD lumen remains largely
patent inside the stent (Fig 1). Two patients
(10%) developed epithelial hyperplasia within
the stent resulting in recurrent cholestasis for
one and jaundice for the other, three and six
months after stent placement, respectively (Fig
4). A second self expanding stent was inserted
into the first stent in each case without longterm
success, as obstruction occurred again after three
months in both. We then placed two plastic 10
French stents through the metallic stent. One of
these patients (Table; patient 15) required a later

Patients' data: sex, alcoholism, previous surgery ofthe pancreas, age at the first diagnosis ofchronic pancreatitis, duration of
biliary drainage with plastic IO F stents before metal stent placement, age at the time ofmetal mesh stent placement, date of
implantation, evolution, and duration offollow up with metal stent in situ

Duration
Age at Plastic Age at offollow

Previous diagnosis stent metal stent up
Patient Sex Alcoholism surgery (y) (months) (y) Implantation Evolution (months)

1 M + - 23 16 34 6/89 Stent patent 42
2 F + 34 - 36 9/89 Stent patent 39
3 M + + 52 36 61 9/89 Stent patent 39
4 M + - 27 18 34 9/89 Stent patent 39
5 F + + 36 9 47 9/89 Stent patent 39
6 M + - 53 13 58 11/89 Stent patent 37
7 M + - 35 2 43 1/90 Stent patent 35
8 M + - 36 23 39 1/90* Stent patent 35
9 M + - 29 - 33 2/90 8/90 Jaundice 34
10 M + - 60 - 60 2/90 Stent patent 34
11 M + + 37 17 39 3/90 Stent patent 33
12 M + 49 - 49 3/90 Stent patent 33
13 M + - 39 20 46 4/90 Stent patent 32
14 M + - 53 - 54 5/90 Stent patent 31
15 F - + 45 - 55 9/90 12/90 Cholestasis 27
16 F + 27 - 27 9/90 Stent patent 27
17 M + 38 - 45 10/90 Stent patent 26
18 M + + 33 10 49 1/91 Stent patent 24
19 M + - 43 4 46 1/91t Stent patent 24
20 M + 46 - 47 1/91 Stent patent 24

*Second stent placed to correct a sharp biliary angulation.
tMisplacement, stent removed and immediately replaced by another one.

H
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hepaticojejunostomy, which was performed
without any problem related to the stent in place.

All patients (90%) who were free of obstruc-
tion from hyperplasia six months after implanta-
tion, remained asymptomatic subsequently. The
two patients who developed stent occlusion as a
result of hyperplasia, already had abnormal
hyperplasia one month after stenting. No differ-
ence in clinical or morphological features, or
both were found in these two patients, compared
with the others.

Biopsies performed within the stents showed
hyperplastic papillary mucosa covered by biliary
or intestinal epithelium. The microscopic
appearance was similar in the two patients with
abnormal hyperplasia.

.(..

Discussion
Persistent CBD stricture requires treatment

Figure 2: Alkaline
phosphatase concentrations
(mean (SEM), n-250IU)
after stenting. Broken line=
normal values.
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Figure 3: Probability of stent patency in chronic pancreatitis associated biliary obstruction.
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when accompanied by a prolonged rise in serum
alkaline phosphatase concentration." This is an
extremely valuable marker of significant biliary
obstruction,6 which may lead to the development
of hepatic damage and secondary biliary cirrho-
sis. In our experience, CBD stricture is seen at
ERCP in 30% of patients with severe CP and is
associated with persistent cholestasis, jaundice,
or cholangitis in 9%.? In published reports,
biliary tract obstruction is the primary indication
for surgery in about 10% of patients with CP. In
addition, some patients having an operation
aimed primarily at relieving pancreatic duct
obstruction or resecting a diseased pancreas are
also found to have an element of biliary tract
obstruction requiring surgical drainage.3 '4
Our initial experience ofCBD drainage in CP

with plastic stents was somewhat disappointing.
Placement of large bore plastic biliary stents was
a good initial treatment for cholangitis or jaun-
dice when present. Longterm results, however,
were unsatisfactory because of clogging or dis-
lodgement, and required frequent replacement,
which is not acceptable to these often young
patients.2 Our opinion at that time was that
permanent endoscopic biliary drainage in CP
should be reserved for patients whose poor
clinical condition made an operation unsuitable.

Self expandable biliary stents have been used
for palliative treatment of malignant biliary
strictures. All the published results available at
this time show that this new material is easy to
place and avoids most of the early stent related
complications - that is, early clogging or dis-
lodgement."' '5 The internal diameter of these
stents is 10 mm, which is three times the
diameter of the largest plastic stents. To our
knowledge, early clogging or dislodgement has
not been reported. The initial enthusiasm con-
cerning longterm patency of these stents in
malignancies, however, has diminished because
of frequent obstruction because of tumour
ingrowth through the metallic struts, or tumour
overgrowth.91' As obstruction in these cases is
because of the tumoral process itself, we postu-
lated that their longterm patency in benign
biliary strictures was likely to be better. This was
suggested by a report of the preliminary results

ofmesh stent implantation in postsurgical biliary
stenosis. With an average follow up of eight
months, no cases of reobstruction were seen in
seven patients.14 These results are, however,
probably too optimistic as a few cases of reocclu-
sion by hyperplasia through the mesh have been
reported with metallic stents placed either per-
cutaneously9'1 or endoscopically (C Liguory,
personal communication) for postsurgical CBD
strictures.
We chose to treat patients with CP associated

biliary strictures with these devices for two
reasons. The first is that we have a large number
of patients with a good follow up in our institu-
tion and we are reluctant to propose surgery only
for biliary diversion when there is not yet an
indication for pancreatic drainage, as repeated
surgery is associated with higher morbidity. The
second is that the CBD stricture is always distal
allowing for the use of comparatively short (34
mm) mesh stents.

Indeed, as these stents are not removable and
because we are treating patients with benign
disease, we did not want to compromise a
potential surgical biliary diversion. As the stent
is left in the distal part of the CBD, a future
hepaticojejunostomy or choledochoduodeno-
stomy still remains possible as was shown in one
of our patients.
The potential for malignant transformation at

the site of implantation as a result of chronic
irritation from the metal remains a theoretical
problem worthy of consideration. Clearly, this
study cannot provide a definitive answer.
Surgeons, however, have used metallic implants
such as clips and automatic sutures for a long
time without any such complication reported.'6
It seems therefore that implanted metal despite a
potential to induce fibrosis or inflammation, has
not been responsible for malignancy. Also
reassuring are animal studies in which these
stents have shown excellent biological tolerance
and no dysplastic changes have been noted. 17

Ninety per cent of stents remain patent at
three years and when abnormal hyperplasia
occurs, resulting in stent occlusion, it occurs
during the first six months. Two of our 20
patients required further biliary drainage.
Epithelial hyperplasia is a constant finding in
the presence of these stents, probably resulting
from mechanical irritation. The reason why it
becomes more pronounced in some patients
remains unanswered. In the two cases of
reobstruction, the pattern mimicked the pre-
vious stricture, suggesting that the radial force
exerted by the mesh on the wall may have led to
deeper embedding of the mesh where the
stricture was tight or may have provoked more
important hyperplasia, or both. This may
partially explain the better results seen here
compared with those obtained with metal stents
in postsurgical strictures.'5 In these cases, the
stricture is short and tight and the radial force
exerted by the individual wires at the level of the
stricture is therefore higher.
The lower end of the stent must be level with

the papilla to avoid the presence of metallic mesh
within the duodenum and must extend over the
entire stricture. In the event ofmisplacement, as
we saw in one patient, immediate removal is

Figure 4: (A) patient no 9.
Endoscopic retrograde
cholangiopancreatography
(ERCP) six months after
metal stent placement when
the patient developed
jaundice because of
epithelial hyperplasia into
the stent. A plastic stent is in
the pancreatic duct. By
comparison with (B), patient
no 3, control ERCP 24
months after metal stent
implantation.
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possible. Where there is sharp angulation of the
CBD, the upper part of the stent should be 1 cm
above or 1 cm below the angulation, but not at
the point of angulation itself, to avoid impaction
of the metallic mesh in the CBD wall and
possibly further impaired drainage.
Within a month of placement, the metallic

mesh embeds into the bile duct wall and, after
three months, the struts are buried by the
mucosa, giving the impression of a continuous
membrane covering the inner stent. This finding
is comparable with animal studies,'7 where
implantation of metal stents is followed by
mucosal hyperplasia through the space between
the struts, which finally are buried by the
mucosa. This finding is suggestive of destruction
of the original mucosal layer during expansion
with subsequent healing and proliferation.
'Clogging' ofthese stents by material comparable
with the one seen in plastic stents has not been
seen, probably because of both a larger diameter
of the lumen and the nature of the stent's inner
lining after re-epithelialisation.

Longer follow up and possibly controlled
clinical trials are needed to determine if metal
stents have the potential to become the first
choice treatment for persistent, symptomatic CP
associated biliary stricture. This study suggests,
however, that there may be a satisfactory low
morbidity alternative to biliary surgery pro-
viding efficient prolonged biliary drainage,
without the usual complications and discomfort
associated with plastic stents.

The authors thank G Ghattas, MD, and C Matthys for their help
in proof reading and typing the manuscript.
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