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Endoscopic Management of Pancreatic Cancer
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Endoscopic treatment of pancreatic malignancy can be considered as an alternative treatment
option in inoperable patients. Endoscopic retrograde cholangio-pancreatography (ERCP) plays a key role,
allowing diagnosis, collection of cytologic, biopsy specimens, and insertion of biliary and pancreatic stents.
A major problem is the patency of plastic stents that will eventually clog on average after 3 to 4 months. Self-
expandable metallic stents have longer patency, but they can also become occluded by tumor ingrowth or
overgrowth. Furthermore, metallic stents are much more expensive and their uses may be considered in
patients with longer life expectancy. ERCP can be performed on an outpatient basis in selected patients,

reducing costs related to hospitalization. A team approach is mandatory to obtain the best results.
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Ductal adenocarcinoma of the pancreas, which
accounts for 90% of pancreatic cancer, has the lowest
five-year survival rate (1-3%) compared to any other
(. Because of this dismal natural history, palliative treat-
ment remains the cornerstone of management of
patients with pancreatic cancer. Palliative intervention
is primarily directed at relief of obstructive jaundice,
pain, nausea and vomiting due to duodenal obstruc-
tion. Endoscopic therapy offers a noninvasive man-
agement option for all these symptoms. Endoscopic
manipulation in patients with pancreatic cancer focuses
mainly on the biliary tree since most patients present
with obstructive jaundice. Pancreatic ductal manipula-
tion is rarely necessary. It may be appropriate to obtain
cytology specimens from the pancreatic duct and to
place a pancreatic stent in some patients with intrac-
table pancreatic pain that may be due to obstruction.

Palliation of Obstructive Jaundice (Surgical vs Endo-
scopic Palliation)

Prolonged biliary obstruction usually results
in malabsorption and consequent progressive malnu-
trition, pruritus, recurrent attacks of cholangitis, and
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hepatic dysfunction. Biliary obstruction can be relieved
by surgery or endoscopy. It is important to establish
that jaundice is caused by obstruction of the biliary
ductal system rather than by extensive intrahepatic
tumor deposit leading to functional liver failure. The
presence of significant biliary dilatation without sig-
nificant intrahepatic metastasis by non-invasive imag-
ing studies should alert the clinician to this possibility.

Several randomized trials > have compared
surgical vs endoscopic palliation of malignant obstruc-
tive jaundice (Table 1). The majority of the patients
studied had unresectable pancreatic cancer. Overall,
both endoscopic stent insertion and surgical bypass
appear to be effective palliative treatments, with the
former having fewer early treatment-related complica-
tions and the latter having fewer late complications.
The major factors that determine the appropriate
approach to biliary drainage are tumor stage and the
patient’s general health status. Attempts at curative
resection with surgical bypass as a fallback measure
should be considered in relatively young and other-
wise healthy patients when imaging studies show no
definite evidence of unresectability. However, place-
ment of a biliary stent should be used in patients with
a large tumor burden, substantial comorbid illnesses
and absence of duodenal obstruction. Whether the
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Table 1. Randomized controlled trials comparing endoscopic therapy vs surgical bypass in patients with malig-

nant biliary obstruction

Shepherd et al®

Stent Surgery Stent
Number of Patients 23 25 25
Success 82% 92% 96%
Complication 30% 56% 36%
30-Day Mortality 9% 20% 20%
Length of Hospital Stay (days) 5 13 26
Recurrent Jaundice/Cholangitis ~ 30% 0% 0%
Survival (weeks) 22 18 12

Andersen et al®

Dowsett et al® Smith et al®
Surgery Stent Surgery  Stent  Surgery

25 65 62 101 103
88% 94% 94% 92% 92%
20% 23% 50% 11% 29%
24% 6% 15% 8% 15%
27 11 15 19 26
0% 17% 3% 36% 2%
14 22 16 21 26

approach will be endoscopic or percutaneous will be
determined by the relative levels of expertise available
locally. The endoscopic method is generally preferred
because it is quicker, equally effective, and probably
safer. For those patients in the intermediate category in
terms of tumor stage and general health status, the
decision-making process is more complex. The patient
may have to choose between a surgical approach, which
has a higher risk, is more, invasive, and more expensive
but more effective in the long-term, or the quicker, safer
method of endoscopic stent placement, which may need
to be repeated frequently. Although at present the
balance is somewhat tilted in favor of the endoscopic
approach, the surgical option may become more com-
petitive as expertise with laparoscopic drainage proce-
dures continues to develop.

Type of Biliary Stents (Plastic vs. Metal)

Before endoscopic placement of a biliary
endoprosthesis, endoscopic retrograde cholangio-
pancreatography (ERCP) should be performed to evalu-
ate the biliary tree and the pancreatic duct. Antibiotics
should be administered prophylactically before the
procedure, and coagulopathy should be corrected if
present. The location and length of the biliary stricture
must be demonstrated as well as the proximal biliary
tree in order to assess the proximal extent of the stric-
ture and to exclude the presence of concomitant proxi-
mal strictures.

The most commonly used biliary stents are
straight or slightly curved polyethylene stents with
side flaps (Amsterdam-type) at each end to reduce the
chance of stent migration. These stents are available in
different lengths and different inner diameters. The
largest stent that can be passed through the accessory
channel of a duodenoscope has a 12-Fr inner diameter.
The length of the stent chosen is such that the dis-
tance between the flaps is approximately 1 cm greater
than the distance between the proximal margin of the
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stricture and the duodenal papilla. Stents are available
in lengths of 5, 7, 9, and 12 cm, which will be suitable in
most cases. With approximation, the length of stent
required can be estimated from the fluoroscopic
images, although more precise methods have been
described ©.

Plastic stents are indicated for both malignant
and benign obstructions. All plastic stents eventually
become obstructed with a bacterial biofilm and biliary
sludge. The duration of stent patency greatly influ-
ences their cost-effectiveness. Larger stents (>10F)
remain patent significantly longer (3—6 months) than
smaller (5-7 F) stents (6 weeks). A variety of interven-
tions have not proven useful for extending stent pa-
tency, including chronic use of antibiotics, aspirin, and
ursodiol. The most efficacious means of extending stent
patency is to maximize the caliber of the lumen. This is
achieved with self-expanding metal stents (SEMS),
which can remain patent for 9—12 months or longer.
Three randomized controlled trials ™ have been re-
ported that compare self-expandable metallic stents and
plastic stents (Table 2). The overall results suggest
that SEMS have longer patency, but their initial costs
are higher and patency curves of metal and plastic
stents run parallel during the first 3 months. Due to
their expense, SEMS are usually reserved for inoper-
able malignant obstruction in patients with anticipated
longevity beyond 3 to 6 months. Plastic stents are
most appropriate and SEMS are generally avoided in
patients going to surgery for malignant obstruction
and in those with known hepatic metastasis, malignant
ascites, or widespread intra-abdominal disease.

Complications of Stent Placement

Complications of stent placement include
short-term complications related to ERCP (eg, pancre-
atitis, cholangitis, perforation) and delayed complica-
tions related to stent placement (eg, stent migration,
stent fracture, stent occlusion). Although stent migra-
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Table 2. Results of controlled trials comparing metal stents with plastic stents

Davids et al?
Plastic Metal

Number of Patients 56 49
Drainage 95 96
Occlusion 54 33
30-Day Mortality 4 14
Patency (days) 126 273

Carr-Locke et al® Knyrim et al®
Plastic Metal Plastic Metal
78 86 31 31
95 98 100 100
13 13 22 43

5 5 9 13
62 111 43 22

tion (proximally or distally) is unusual, it may impair
biliary drainage or cause injury to the duodenum. In
most cases, proximally migrated plastic stents can be
recovered by endoscopic methods by inserting a
guidewire through the stent for removal by means of
an over-the-wire extraction device, grasping with a for-
ceps or basket, or extracting with a catheter balloon
placed next to the stent. Surgery is rarely necessary
19 Fracture of indwelling plastic biliary stents is a rare
complication that usually occurs when the stents are
left in the bile duct for long periods of time, an unlikely
situation in patients with malignant bile duct obstruc-
tion. Stent occlusion with subsequent development of
cholangitis remains the most significant problem with
the biliary endoprosthesis. Bile is ordinarily sterile.
However, with the loss of the barrier function of the
sphincter of Oddi, as occurs with stent placement, the
biliary system is rapidly colonized with gut bacteria V.
Various approaches to prolong stent patency (eg, modi-
fying the stent surface by coating it with a polymer,
orally administering antibiotics and choleretic and mu-
colytic agents) have yielded promising results in vitro;
however, none has been shown to consistently pro-
long stent life in clinical practice 219,

The most direct approach to prolonging pa-
tency is to increase the diameter of the stent. Larger
stents are associated with higher bile flow rate and
lower rate of clogging, as previously shown in, in-vitro
studies. Currently, available duodenoscopes accept
stents up to a maximum diameter of 12 Fr. However, the
added increase in flow through 11.5 Frand 12 Fr may
not translate into clinically relevant improvement in
stent patency, jaundice, and cholangitis. To obviate
the problem of plastic stent occlusion, large-diameter,
self-expandable metalic stents have been developed
and marketed by several commercial manufacturers:
Wallstent (Schneider Stent, Minneapolis, Minn),
Ultraflex Diamond (Boston Scientific, Natick, (InStent,
Eden Prairie, Minn) and Gianturco-Rosch Z (Wilson-
Cook Medical, Winston Salem, NC). The Wallstent, one
of the commonly used metallic stents, is a tubular mesh
made from surgical-grade stainless steel alloy. The
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Wallstent is delivered in a collapsed configuration on
an 8-Fr delivery system. When deployed, it expands to
a final diameter of 30 Fr. Because of its inherent expan-
sible properties, it can be shortened by approximately
30% to a designated length 0f 42, 68, or 90 mm. A sphinc-
terotomy is usually not required. Wallstents cannot be
removed once fully implanted, but additional stents
can be placed through the indwelling stent lumen if
necessary. Erosion of a biliary metal stent through the
duodenal wall with resultant hemorrhage has been re-
ported . One study "© reported 13 of 22 patients
with a variety of malignant tumors developed stent
obstruction due to tumor ingrowth (median follow-up
= 14.6 months). Blocked stents can be reopened by
debulking with diathermic devices, brachytherapy,
dragging an extraction balloon through the obstructed
segment or, preferably, by inserting a standard poly-
ethylene stent or in some cases a second metal ex-
pandable stent is placed through the blocked stent.

Duodenal Obstruction

Approximately 15-20% of patients with pan-
creatic cancer will develop duodenal obstruction lead-
ing to gastric outlet obstruction, although it is typi-
cally not present at diagnosis 7. Duodenal stenting
using larger caliber SEMS of 20-22 mm diameter can be
accomplished using fluoroscopy techniques. Duode-
nal strictures do not need to be traversed endoscopi-
cally, as this increases the risk of perforation. Many
duodenal SEMS traverse the papilla, hence prior con-
sideration should be given to whether biliary obstruc-
tion is imminent, and prophylactic biliary decompres-
sion may be useful. Rarely, duodenal stenting can pre-
cipitate sudden biliary occlusion by compressing adja-
cent periductal lesions. A study suggested that self-
expandable enteral stents can effectively relieve duode-
nal obstruction in selected patients with advanced pan-
creatic cancer 9,

Pain Management

Pain can be a significant feature of advanced
pancreatic cancer. Palliation of pain can be ineffectively
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achieved by narcotic analgesics alone. An increasingly
used approach is celiac plexus neurolysis (CPN), a
chemical splanchnicectomy of the celiac plexus, which
ablates the afferent nerve fibers that transmit pain from
intraabdominal viscera via local injection of absolute
alcohol. CPN can be performed percutaneously, surgi-
cally, or under endosonographic guidance 9. In the
past, it has been most commonly performed intraop-
eratively or percutaneously with fluoroscopic or com-
puted tomographic guidance. Recently experience has
demonstrated that it can also be safely performed dur-
ing endoscopic ultrasonography. CPN appears to be
more effective than pharmacologic therapy. As an ex-
ample, in a prospective, randomized double-blind trial
involving 100 patients with locally advanced pancre-
atic cancer, CPN was associated with significantly bet-
ter immediate and long-term relief of pain compared
with the control group who received pharmacologic
therapy and a sham injection ?”. However, patients
undergoing CPN did not report less consumption of
opioids or fewer opioid-related side effects.

Since the survival rate of pancreatic cancer is
so poor, much pancreatic cancer treatment focuses on
relieving pain and discomfort. Endoscopic therapy is
an often used, noninvasive way to relieve jaundice
and the pain and nausea caused by tumor blockages in
the duodenum. Relieving jaundice symptoms facilitate
patients’ appetites and emotional well being. For some
patients with resectable tumors or patients with jaun-
dice and gastric outlet obstruction, surgical manage-
ment is indicated. A team approach is mandatory to
obtain the successful and best care for the patients.
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