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Abstract

Chronic pancreatitis (CP) is a progressive disease with
irreversible changes in the pancreas. Patients com-
monly present with pain and with exocrine or endocrine
insufficiency. All therapeutic efforts in CP are directed
towards relief of pain as well as the management of
associated complications. Endoscopic therapy offers
many advantages in patients with CP who present with
ductal calculi, strictures, ductal leaks, pseudocyst or
associated biliary strictures. Endotherapy offers a high
rate of success with low morbidity in properly selected
patients. The procedure can be repeated and failed
endotherapy is not a hindrance to subsequent surgery.
Endoscopic pancreatic sphincterotomy is helpful in pa-
tients with CP with minimal ductal changes while minor
papilla sphincterotomy provides relief in patients with
pancreas divisum and chronic pancreatitis. Extracor-
poreal shock wave lithotripsy is the standard of care in
patients with large pancreatic ductal calculi. Long term
follow up has shown pain relief in over 60% of patients.
A transpapillary stent placed across the disruption pro-
vides relief in over 90% of patients with ductal leaks.
Pancreatic ductal strictures are managed by single large
bore stents. Multiple stents are placed for refractory
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strictures. CP associated benign biliary strictures (BBS)
are best treated with multiple plastic stents, as the re-
sponse to a single plastic stent is poor. Covered self ex-
panding metal stents are increasingly being used in the
management of BBS though further long term studies
are needed. Pseudocysts are best drained endoscopi-
cally with a success rate of 80%-95% at most centers.
Endosonography (EUS) has added to the therapeutic
armamentarium in the management of patients with
CP. Drainage of pseudcysts, cannulation of inaccessible
pancreatic ducts and celiac ganglion block in patients
with intractable pain are all performed using EUS. En-
dotherapy should be offered as the first line of therapy
in properly selected patients with CP who have failed to
respond to medical therapy and require intervention.

© 2013 Baishideng. All rights reserved.
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Core tip: Chronic pancreatitis is a challenge to the ther-
apeutic endoscopist. A patient with chronic pancreatitis
can present with ductal calculi, leaks, pseudocysts,
strictures, pancreatic malignancy or a biliary obstruc-
tion. Endoscopic therapy offers a high rate of success
in properly selected patients. It offers many advantages
over surgery, which for a long time was considered the
gold standard in the treatment of chronic pancreatitis.
This chapter deals with the management of chronic
pancreatitis associated strictures, calculi, leaks and
pseudocysts. The role of endosonography in manage-
ment of pseudocysts, cannulation of inaccessible ducts
and pain relief has also been discussed.
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INTRODUCTION

CP WITH MINIMAL DUCTAL CHANGES

Chronic pancreatitis (CP) is a disease of varied etiology
and characterized by progressive and irreversible damage
to the pancreas with resultant loss of both endocrine and
exoctine functions. Alcohol, smoking, genetic factors and
metabolic disorders are common etiological causes'. In our
country the non alcoholic type of CP is more prevalent™,
Irrespective of the etiology, the majority of patients with
CP present with pain as the dominant symptom.

As the disease is irreversible, almost all therapeutic
efforts are directed towards control of pain and man-
agement of complications associated with CP. For the
therapeutic endoscopist, CP is a challenge as patients
can present with ductal strictures, calculi, ductal disrup-
tion, pseudocysts, biliary strictures, duodenal narrowing
or a pancreatic malignancy. Endotherapy is performed
in patients with CP who are unlikely to respond or have
failed medical therapy as well as to manage the above
mentioned complications. Surgery has often been consid-
ered the best therapeutic option for patients with CP",
However with advances in technology and techniques,
endotherapy is offered as first line management in many
patients with CP. Endotherapy offers many distinct ad-
vantages over surgery. It has a high success rate and low
morbidity in properly selected patients. The procedure
can be repeated with no extra risk, unlike the morbidity
and difficulty associated with repeat surgery. The results
are comparable to surgery and failed endotherapy does
not hinder subsequent surgery”™ . The endoscopic ap-
proach can also predict the response to surgical therapy'.
The endoscopic techniques used are endoscopic ret-
rograde cholangiopancreatography (ERCP) and endo-
sonography (EUS). Extracorporeal shockwave lithotripsy
(ESWL) is a part of the endoscopic armamentarium.
Advances in EUS have improved therapeutic options,
including pseudocyst drainage and cannulation of inac-
cessible main pancreatic duct (MPD).

In this review, we will discuss the role of endotherapy
in diagnosis and management of CP related pancreatic
ductal strictures, stones, common bile duct (CBD) stric-
tures and pseudocyst.

ROLE OF ENDOSCOPY IN THE
DIAGNOSIS OF CP

ERCP was eatlier used both for diagnosis and manage-
ment of patients with CP. It has sensitivity of 73%-94%
and specificity of 90%-100% in visualizing duct related
changes in CP"), The emergence of magnetic resonance
cholangiopancreatography (MRCP) with secretin stimula-
tion, as well as EUS, has minimized the role of ERCP in
diagnosing CP. EUS is a better diagnostic modality, espe-
cially in early and less advanced CP, as it identifies both
ductal and parenchymal changes'"". EUS has a sensitivity
of close to 100% as compared to 80% with ERCP in pa-
tients with early CP", MRCP being non-invasive offers a
better alternative to ERCP for visualizing ductal changes.
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Painful CP can occasionally present with minimal or no
ductal change in absence of ductal strictures or stones.
This is classified as type I CP according to Cremer clas-
sification or mild CP of Cambridge classification!'?,
Endoscopic pancreatic sphincterotomy (EPS) is a docu-
mented mode of therapy and offers symptomatic relief
in some of these patients. Both the standard pull type
and the needle knife sphincterotomy over a stent can
be performed. A 64% relief in pain on follow up of
0.5 years has been reported following EPS™. High suc-
cess rates of 98% and low complication rates of around
4% have been reported on retrospective analysis"”,
Randomized studies have shown a higher incidence
of pancreatitis in high risk patients following pull type
sphincterotomy as compared to the needle knife tech-
niquem. Most workers report an incidence of around
12% for post EPS pancreatitis. Placement of a naso-
pancreatic tube (NPT) or pancreatic stent can reduce
this incidence signiﬁcantlyml. Restenosis is reported in
around 14% of patients on long term follow upm]. It is
believed that restenosis is less common following the
longer incision with the pull type as compared to needle
knife technique™. The presence of periductal fibrosis
seen in patients with CP may lower the incidence of
post procedure pancreatitis. An additional biliary sphinc-
terotomy is only indicated in the following conditions"":
(1) presence of cholangitis; (2) CBD > 12 mm diameter;
(3) serum alkaline phosphates > 2 times upper limit of
normal; and (4) difficult access to MPD.

Minor papilla sphincterotomy

Minor papilla sphincterotomy (MiES) was first per-
formed by Cotton™. It is indicated in those patients with
CP with minimal ductal changes who have a pancreas
divisum or a dominant dorsal duct. Both the pull type
and needle knife technique can be used. The evidence
of any definite benefit from MiES is debatable as studies
include small numbers of heterogeneous patients and are
not conclusive. Significant pain relief on a 2-year follow
up has been reported following MiES and stenting of
patients with CP™, Relief of pain is also seen in 41% of
patients with CP following MiES as compared to 77%
with acute recurrent pancreatitis or 33% of patients with
CP with no pain’. Post ERCP pancreatitis has been
reported in up to 15% of patients”™ and restenosis was

seen in 20%-24% on a 6-year follow upm].

ENDOSCOPIC MANAGEMENT OF
PANCREATIC DUCTAL STRICTURES

Strictures of MPD are frequently seen as a consequence
of CP and could be due to inflammation or fibrosis. In
our experience of 1000 patients who underwent ESWL,
the incidence of strictures was 18%”. MPD strictures
are defined as a high grade narrowing of MPD with one
of the followingp’m: (1) MPD dilatation > 6 mm beyond
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the stricture; (2) failure of contrast to flow alongside the
stricture or 6 Fr NPT; and (3) presence of pain during
continuous perfusion of the NPT with normal saline for
24 h.

Endotherapy is ideal for single strictures in the head
while isolated strictures in the tail or multiple strictures
with a chain of lake appearance are not amenable to
endotherapy”. Prior to stent placement tight strictures
need to be dilated with Teflon bougies, Sohendra stent
retriever or a balloon dilator™". Large bore stents 7-10
Fr should be deployed as they have longer patency’.
Delhaye ¢z al”” followed a protocol where a single stent
was placed across a stricture and exchanged every 6 mo
or when the patient was symptomatic. Stents were placed
for 24 mo. Patients were restented if symptoms recurred.
Surgery was considered if patients responded to stent
placement but needed frequent or repeated stenting. Cu-
mulative data from several workers revealed pain relief
between 70%-94% for a single pancreatic stent on follow
up of 14-69 mo". Recurrence of strictures was reported
in 38% of patients after 2 years follow uppg]. The con-
cept of multiple plastic stenting for MPD strictures not
responding to a single stent placement was advocated
by Costamagna et al™. In their study, after removal of a
single stent, the stricture was dilated and multiple plastic
stents 8.5-11.5 Fr diameter were placed. A mean of 3
stents were used. The stents were removed 12 mo later.
Stricture resolution was seen in 95% and pain relief in
84% on a 38 mo follow up.

Complications with pancreatic stenting can occur.
Occlusion was seen with the passage of time and migra-
tion was present in 10% of patientsm. Distal migration
and impaction on the opposite duodenal wall can cause
perforation while proximal migration into the pancreas
is a technical challenge for the endoscopist. The pos-
sibility of stent induced fibrosis has raised concerns''!
However with the preexisting fibrosis of MPD there has
been no significant clinical impact. The search for an
ideal pancreatic stent continues and a new “wing stent”
to prevent clogging as well as an “S” shaped stent to pre-
vent migration are undergoing evaluation”™””. The use of
covered metal stents (CSEMS) for pancreatic strictures
is also under evaluation. The initially used CSEMS had
the disadvantage of stent migration. Subsequently a new
“bumpy stent” has been tried for MPD strictures in 32
patients™. The stent had antimigratory properties and
its contours adapted to the MPD. These were extracted at
3 mo and were effective in resolving the MPD strictures.
However they were associated with the formation of de
novo strictures and further trials are needed to evaluate
their long term efficacy and safety.

European Society of Gastrointestinal Endoscopy
(ESGE) guidelines state that dominant PD strictures
be treated by placing a single 10 Fr stent with stent ex-
changes planned for 1 year. Multiple plastic stents should
be deployed in a stricture which persists after 1 year of
single stent placement”™. Uncovered SEMS should not
be placed in MPD. ESGE guidelines also state that tem-
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porary placement of fully covered SEMS should only
performed in the setting of trials™.

ENDOTHERAPY OF PANCREATIC
DUCTAL CALCULI

Pancreatic ductal calculi are a consequence of CP and
tend to aggravate or produce pain by obstructing pan-
creatic ducts and producing upstream hypertension.
They can occur in 50% of patients with CP". Stones
seen in the tropics and of the non-alcoholic type of CP
tend to be larger and denser than those seen in the alco-

holic variety” . The large size could also be due to de-
lay in reporting for therapym. Stones > 5 mm in size can
usually be extracted with a Dormia basket, or balloon
trawl following EPS. However stones > 5 mm in size are
often impacted and difficult to extract by the standard
techniquesp"w’39
prior to extraction or spontaneous expulsion from the
MPD. ESWL is now accepted as the standard of care
in the management of large PD calculi not amenable
to routine endotherapyp’%’y’m’m. ESWL is very effec-
tive in fragmenting both radio-opaque and radio-lucent
calculi in the MPD. A meta-analysis of 17 studies with
a total of 491 patients revealed a clearance rate between
37%-100% and good pain relief*. Another review of 11
studies with over 1100 patients showed successful stone

], Large calculi need to be fragmented

fragmentation in 89%*. Our own single center study of
over 1000 patients shows complete clearance in 76% pa-
tients and partial clearance in another 17% patients fol-
lowing ESWL and endotherapy for large calculi” (Figures
1 and 2).

The following protocol is followed at our center for
patients with large PD calculi”. Patients with large calculi
in the head or body and with pain as the main complaint
are subjected to ESWL. Patients with isolated calculi
in the tail, multiple MPD strictures, extensive calculi in
head, body and tail, associated head mass, pseudocysts
and pregnancy are excluded from ESWL. The procedure
is performed with a Ill generation electromagnetic litho-
tripter with bi-dimensional fluoroscopy and ultrasound
targeting facility. (Delta compact-Dornier MedTech
Wessling Germany). Epidural anesthesia is preferred in
most patients[48]. It is effective and offers many advantag-
es as reported in our study of over 1500 patients. Radio-
opaque calculi are subjected to ESWL under fluoroscopic
guidance. For radio-lucent calculi, a NPT is placed and
contrast is passed through this tube to help localize the
calculi. The aim of fragmentation is to break the calculi
to 3 mm or less to facilitate to their extraction or expul-
sion®. An average of 3 sessions is generally required
(5000-6000 shocks per session). The protocol is shown
in Figure 3. A few studies have advocated use of ESWL
alone followed by spontaneous expulsion of fragmentsm.
A randomized controlled trial of 55 patients compared
results of ESWL and ERCP with ESWL alone. The only
difference was higher cost and longer stay in the ESWL
and ERCP groupm. At our center, we prefer to extract
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Figure 2 Large pancreatic calculi in head. Post extracorporeal shockwave
lithotripsy reduction in diameter of main pancreatic duct*” (A, B).

the fragments from the MPD by ERCP following the
ESWL procedure as fragments tend to be denser and ad-
herent and do not clear spontaneously[2’49].

Short term pain relief following ESWL was seen in
84% of our patients[z] and similar results have been re-
ported by others™. Very few long term follow up stud-
ies are available. Two-thirds of patients were found to
be pain free on long term follow upls’szl. A recent study
showed pain relief in 85%, complete pain relief with no
narcotic use in 50% and avoidance of surgery in 84%
of 120 patients on long term follow up after ESWL".
Our own data on long term follow up is encouraging and
over 60% of patients are pain free on follow up of more
than 5 years”™. In conclusion, in properly selected group
of patients with large PD calculi, ESWL is a useful tool
and provides adequate long term pain relief. A few pa-
tients also benefit in exocrine and endocrine dysfunction
though the numbers are too small to be significant”™.
ESWL is a safe procedure and well tolerated. Minor side
effects such as transient pain and bruising of skin at the
site of shock delivery have been described®"*". The inci-
dence of pancreatitis is not higher following ESWL.

Other techniques for extraction of large PD calculi
include intraductal laser or electro hydraulic lithotripsy
through a pancreatoscope or spyscopel‘r’s’“]. Experience
with these modalities is small and success rates are dis-
cordant. These procedures ate technically difficult and re-
quire non standard equipment. At present, they are only
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Figure 1 Large pancreatic calculi in head (A), genu in a
patient with pancreas divisum (B) and chronic pancreatitis
cleared by extracorporeal shockwave lithotripsy followed by
pancreatic stenting™’ (C).

to be considered as second line management after failed

ESWI.P.,

CHRONIC PANCREATITIS RELATED
BENIGN BILIARY STRICTURES

CBD strictures occur in 3%-46% of patients with cp™,
Strictures can be reversible due to inflammation or com-
pression with a pseudocyst. They are irreversible fol-
lowing fibrosis. ESGE guidelines recommend treating
CP related benign biliary strictures (BBS) in cases with
symptoms, secondary biliary cirrhosis, biliary stones,
asymptomatic elevation of serum alkaline phosphates
> 2-3 times upper limit of normal or raised serum bili-
rubin persisting for over 1 mo™. Placement of a single
plastic stent in the CBD is associated with poor success
rates. Long term results have disappointing and sustained
benefit is seen in around 25% of patients on follow up
of 46 mo"". Single plastic stents are associated with
poor resolution and higher relapse rate. The presence of
pancreatic head calcification is an important factor for
failure of this therapy™. Placement of multiple plastic
stents in CP related BBS is technically successful in over
95% of patients and offers the best results. Complete
therapy requires approximately four ERCP procedures
and stents exchanges performed every 3 mo for 1 year.
Single stents provided relief in 31% of 350 patients as
compared to 62% in 50 patients who received multiple
stents”™”. Catalano ez al”” performed a non-randomized
study comparing single and multiple plastic stents in CP
related BBS. Clinically, success was reported in 92% with
multiple stents as compared to 24% with single stents.
Uncovered SEMS for BBS are not advocated and par-
tially or fully covered SEMS have been used with a suc-
cess rate of 50%-80% on follow up for 22-28 mo ™!l A
recently conducted multicenter trial using fully covered
SEMS (FCSEMS) in BBS included 127 patients of CP. It
concluded that FCSEMS may be useful for treatment of
BBS particularly in patients with CP". There has been
no head to head study comparing single or multiple plas-
tic stents and metal stents in BBS due to CP and surgery.
The choice and option of surgery depends upon patient
preference, expertise at the treating center and the pres-
ence of co morbidities such as cirrhosis or collaterals.
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‘ Pancreatic calculi with pain as the dominant symptom ‘

‘ Imaging of pancreas (US/EUS/MRCP/ERCP) ‘

‘ Large pancreatic ductal calculi (head and body) ‘

Radio-opaque Radio-lucent

ERCP-EPS + NPT

‘ ESWL-fragmentation (< 3 mm) ‘

‘ ESWL-fragmentation (< 3 mm) ‘

ERCP-EPS + PD
clearance +/- stent

ERCP-PD
clearance +/- stent

Figure 3 Protocol followed for extracorporeal shockwave lithotripsy in
chronic calcific pancreatitis. NPT: Naso pancreatic tube; EPS: Endoscopic
pancreatic sphincterotomy; ERCP: Endoscopic retrograde cholangiopancrea-
tography; ESWL: Extracorporeal shockwave lithotripsy; US: Ultrasonography;
PD: Pancreatic duct; EUS: Endosonography; MRCP: Magnetic resonance chol-
angiopancreatography.

PANCREATIC DUCTAL LEAKS

Leaks from the MPD or side branches can occur follow-
ing blow out of the ducts due to obstruction by stone or

strictures. PD leak is defined as extravasation of contrast
material from the ductal system at ERCP'. Disruption
may be partial or complete and leads to fluid collection,
pseudocysts, ascites, pleural effusion and external or
internal fistulas””. Placement of transpapillary stents
offers the best treatment in patients with PD disruption
as it converts the high pressure ductal system into a low
pressure one with preferential flow across the stents”’.
Resolution of leak was seen in 92% of patients when the
stent bridged the disruption, 50% when placed proximal
to the disruption and 44% when a short transpapillary
stent was placedm (Figure 4). In patients with complete
transection where stenting is not feasible a multidisci-
plinary approach with a help of interventional radiologist
ot the surgeon may be required.

ENDOSCOPY OF PSEUDOCYSTS

Pancreatic pseudocyst (PPC) in CP is the result of dis-
ruption of the MPD or its side branches and occurs in
20%-40% of patientsm. Disruption generally follows
obstruction by stones or strictures. Treatment is indicated
for symptomatic PPC or those which increase in size.
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Figure 4 Mid body leak (arrow) with extravasated contrast in a patient
with chronic pancreatitis (A) and dilated pancreatic duct (B). Stent placed
across the leak.

Symptoms result due to compression of adjacent struc-
tures or due to infection. It has also been suggested that
prophylactic treatment be performed in certain specific
situations to prevent complications. These include Pan-
creatic-pleural fistula fistula, cysts > 5 mm lasting for over
6 wk, compression of major vessels or presence of large
pancreatic stones in MPD'”. There is generally a low rate
of spontaneous resolution of PPC in patients with CP
though small asymptomatic cysts can be followed up'™.
Drainage of pseudocysts can be transmural (transgastric
or transduodenal) or transpapillary. Transmural drainage
is ideal for PPC which bulge into the lumen of stomach
or duodenum. Transduodenal drainage offers the best
success when compared to transgastric drainage'®’. This
is because cystoduodenal fistulas tend to remain patent
longer than cystogastric fistulas. Placement of one or
more pig tailed stents is better when compared to straight
stents. Straight stents are associated with a higher rate of
bleed (around 7%) as well as migration[ﬁs]. Stents should
be left in place for a longer duration as their removal
within 2 mo is associated with a higher incidence of PPC
recurrence™. Pseudoaneurysm can complicate manage-
ment of PPC because of the associated haemorrhage and
consequent high mortality™. Delhaye ¢ al”” recommend
prophylactic embolization of pseudoaneurysms prior to
drainage of an adjacent PPC.

Transpapillary drainage is reserved for small cysts (<
6 cm size) and those in communication with the MPD.
The role of EUS guided drainage for nonbulging PPC
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will be discussed in the next section. Comparison of EUS
guided drainage with surgery in an RCT revealed that
endoscopic drainage was significantly better than surgery
in terms of cost and length of stay over a 3 mo follow
up". Complications include bleed, infection and leak of
around 4% each with a mortality of 0.5%"". Infection is
more likely with transpapillary drainage and leak is more
likely with transmural drainage. Routine antibiotic admin-
istration is recommended for drainage of PPC"™. With
a success rate of 80%-95% at most centers, a recurrence
rate of 10%-20% and results comparative or better than
surgery, endoscopy is the preferred first line of manage-
ment for patients with PPC in the background of CpP,

ENDOSONOGRAPHY IN CP

EUS is an excellent diagnostic modality especially in pa-
tients with early CP. It also has a definite therapeutic role
in the following situations and these are discussed briefly.

PPC drainage

EUS is ideal for drainage of nonbulging PPC and cysts as
far as 4 cm from the stomach or duodenal wall have been
drained”™. Around 44%-53% of PPCs belong to this cat-
egory. In the presence of collaterals the site of drainage
is better identified with EUS, thus making the procedure
safer. The complication rate is however similar when
PPCs are drained with or without EUS guidance™. A
recent randomized trial comparing EUS guided and sur-
gical cystogastrostomy for pseudocysts revealed shorter
hospital stay, lower cost and better physical and mental
health in the endoscopy group. None in the endoscopy
group had pseudocyst recurrence and therapy was suc-

cessful in all the patients'™,

EUS guided access of MPD

EUS guided access or drainage is indicated following
failed conventional drainage of MPD. It can be zia the
stomach (pancreatogastric) or duodenum (pancreato-
bulbar). The duodenal route is preferred because of
better stability of the EUS scopem. A guidewire can be
passed into the duodenum for a rendezvous procedure or
transmural drainage can be performed. Success rates of
77%-92% have been reported””". Complications include
pain, bleeding, perforation and hematoma and morbidity
of 0%-44% has been reportedmm. EUS guided access
of the MPD is a technically challenging procedure and
should always be performed by experts and under radio-

logical gujdance[()].

EUS guided celiac block

Patients who have failed to respond to intensive medical
or endoscopic therapy and are not candidates suitable for
surgery can be provided relief from pain by EUS guided
celiac block. A combination of corticosteroids (triam-
cinolone) and anesthetic agents (bupivacaine) is injected
in and around the celiac plexus under EUS guidance. A
recent meta analysis has reported pain relief in 50%-55%
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of patients though the pain relief is transient”*", Pa-
tients who are younger than 45 years or have previous
pancreatic surgery are less likely to benefit*". EUS guided
celiac block is shown to be superior to fluoroscopy guid-
ed celiac block for pain relief and pain preference in our
study[gzl. EUS guided nerve block can produce diarrhea,
hypertension due to sympathetic blockade and unop-
posed parasympathetic activity!*,

CONCLUSION

In conclusion, management of CP is a multidisciplinary

task involving the physician, endoscopist, interventional
radiologist and surgeon. Their roles are complementary
to cach other. As mentioned earlier endotherapy is effec-
tive, less invasive than surgery, offers good results and
is assoclated with low morbidity and mortality. It can
be repeated and does not interfere with any subsequent
surgical procedure. It is therefore advisable to offer en-
dotherapy as the first line treatment in properly selected
patients with CP.
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