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ABSTRACT

Background: In patients with chronic pancreatitis, the pain is the main symptom,
sometimes really debilitating, with a negative impact on patient’s life quality. There is
no etiological therapy for chronic pancreatitis. The goal of the endoscopic treatment
of painful chronic pancreatitis is to drain the pancreatic duct, reduce the frequency
and severity of pain and resolve local complications of the disease as biliary strictures
and pseudo cysts. Few data are available on the long term efficacy of endoscopic
treatment.

Objective: This review will discuss the endoscopic treatment options in patients with
chronic pancreatitis and its local complications.

Materials and Methods: A systematic literature review on the endoscopic treatment
of chronic pancreatitis was conducted using the electronic databases of ISI Web of
Science, Pub Med and Cochrane Library for relevant articles. The electronic search for
the review was performed by using the search terms “Chronic pancreatitis” AND
“endoscopic therapy” through different criteria. The search was restricted to
retrospective studies, prospective studies, Randomized Controlled Trials (RCTs) and
case series studies performed between January 1989 and August 2019. PRISMA
checklist and flow diagram were adopted for evaluation and reporting. The
reference lists of the selected papers were also scanned to find other relevant studies.
Results: 832 studies meeting the search criteria and 8 relevant articles found in the
edited books about chronic pancreatitis were identified. Duplicates and irrelevant
studies were excluded by screening titles and abstracts and assessing full texts. 90
studies were evaluated for full text review. Endoscopic therapy was categorized into
four groups as (1) pancreatic strictures; (2) pancreatic stones; (3) pseudo cysts; and
(4) biliary strictures.

Most of studies in the literature showed that endoscopic therapy provides good short-
term or moderate term results in case of Main Pancreatic Duct (MPD) obstruction
caused by strictures and chronic pancreatitis related biliary strictures. In majority of
the studies, pseudo cysts represent an excellent indication for endoscopic treatment
with long-term results. Nine studies designed to assess the utility of Extracorporeal
Shock Wave Lithotripsy (ESWL) in chronic pancreatitis were reviewed. ESWL is widely
used for pancreatic stones in patients with painful chronic pancreatitis. Ten studies
were reviewed in order to evaluated the Efficacy of Endosonography (EUS) in pseudo
cysts drainage. Endosonography-guided techniques allow treatment of almost any
pancreatic pseudo cyst. Nine studies conducted to evaluate the efficacy of Fully-

Covered Metallic Stents (FCSEMSs) for biliary strictures were reviewed. FCSEMS has
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been frequently used and has potent and promising benefits in
biliary strictures therapy.
Conclusion: In case of MPD obstruction caused by
calcifications, ESWL has become a first-line treatment. In case
of MPD obstruction caused by stricture(s), endoscopic therapy
provides good short term or moderate term results. Pseudo
cysts represent an excellent indication for endoscopic treatment
with long-term results. Endoscopic drainage of biliary
obstruction provides excellent short term but only moderate
long term results.

INTRODUCTION

During the last years, the endoscopic approach in patients with
chronic pancreatitis has become only therapeutic, due to the
important development of non-invasive imaging techniques [1].
The endoscopic management is recommended in patients in
whom the primary medical treatment fails [1]. The chronic pain
may be due the pancreatic duct obstruction by strictures or
stones with secondary increasing of pressure and ischemia [2],
there for the endoscopic duct decompression seems to be a
rational approach [3,4] and it can be successfully repeated in
case of pain relapses [5,6]. Drainage of the main duct can be
proposed as a first-line treatment in patients unfit for surgery
or refusing surgery and can also be useful as a “bridge to
surgery” therapy [4,7]. Some studies showedan improvement of
quality of life after endoscopic treatment [3]. The surgery
remains the option treatment in the absence of success of
endoscopic treatment [8,9]. The endoscopic treatment of pain in
chronic pancreatitis combines several procedures, to restore
drainage of the main pancreatic duct:  pancreatic
sphincterotomy, extraction of pancreatic stones, pancreatic and
biliary stenting, and the drainage of pseudo cysts with
conventional endoscopy or with Endoscopic Ultrasound (EUS).
Extracorporeal Shock Wave Lithotripsy (ESWL) for pancreatic
stones may be combined with endoscopic procedures.

Recently, Fully-Covered Expandable Metallic Stents (FCSEMSs)
are proposed for pancreatic and biliary strictures providing
long-term favorable outcomes [2,4,8,10]. The long-term
outcomes of endoscopic treatment in patients with chronic
pancreatitis are under investigation. Some studies reported the
treatment are better than

long-term results of surgical

endoscopic treatment in patients with dilated pancreatic duct,
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stones or strictures [7,9]. In this literature review we intend to
explore what are the short- and long term clinical outcomes of
endoscopic treatment in patients with chronic pancreatitis and
its local complications.

MATERIALS AND METHODS

Literature search strategy

A comprehensive literature review was done using the
available biomedical databases of PubMed, ISI Web of was
Science and Cochrane Library. Only studies published between
January 1989 to August 2019 in English language were
included. Additional relevant articles were recruited from
references lists of each of the included studies.

The search terms for all databases consisted of the words
[“Chronic pancreatitis” [All Fields] AND “endoscopic therapy”
(All Fields)] OR “treatment” [(All Fields), ] “chronic pancreatitis”
[(All Fields) AND “pancreatic stents” (All Fields) OR “biliary
Fields)], [“ESWL” (All Fields) AND
pancreatitis” (All Fields) AND “pancreatic stones” (All Fields) [
“pseudo cysts” [(All Fields)] AND “pancreatitis” (All Fields) AND

“plastic stents” (All Fields) OR “metallic stents” [ (All Fields) ].

stents”  (All “chronic

Inclusion and exclusion criteria

The relevance of the studies was determined by using the
PRISMA 2009 Statement. The assessment of the studies was
based on title, abstract, and the full manuscript of the studies.
Additional relevant articles were recruited from references lists
of each of the included studies.

The inclusion criteria of the studies assessed are as follows:
(1) prospective studies, retrospective studies, RCTs and case
series studies (2) publication in English; (3) availability of the
full text; and (4) publication date between January 1989 and
August 2019.

Exclusion criteria of this review were determined as follows:
(1) The article type as reviews, meta-analyses, editorial letters,
commentaries, clinical study protocols and case reports; (2)
Studies with insufficient information and descriptions; and (3)
Duplicate studies in all databases were found by End Note and
excluded manually.

Analysis

Multiple revisions were done by each of the authors to ensure
the validity of the extracted information and, to minimize the

errors made by individual perception.
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RESULTS

In order to prepare the manuscript, we followed the PRISMA
2009 Statement guidelines.

The literature searches through databases of PubMed, ISI Web
of were Science and Cochrane Library identified 832 studies
meeting the search criteria and 8 relevant articles found in the
edited books about chronic pancreatitis. End Note was used to
check for duplicate studies. 359 studies were found to be
duplicates and were removed. The eligibility of the 493 studies
was evaluated by screening the titles and abstracts to see if
they met the inclusion criteria. We included different type of
studies as retrospective and prospective studies, RCTs, case
series studies and excluded all other publication types such as
reviews, editorial letters, commentaries, clinical study protocols
and case reports. 301 studies were not meeting the inclusion
criteria and were excluded. The full-text of the 191 remaining
studies was reviewed. 101 of these studies were identified to
be irrelevant and excluded. 90 studies were evaluated for full

text review.

Figure 1: Severe chronic pancreatitis.

PANCREATIC STRICTURES

The chronic inflammation, fibrosis and the pancreatic stones
may lead to the occurrence of pancreatic strictures [5,10] in
patients with chronic pancreatitis (figure 1). The Main Duct
Pancreatic (MPD) strictures may be single / multiple, dominant
/ non dominant [11]. Treatment of a dominant MPD stricture is
defined as technically successful if at least one stent is inserted
across the stricture. The absence of pain (relapse) at 1-
yearpost stent retrieval seems a reasonable and workable
definition or clinical success [11]. The Endoscopic Ultrasound

with Fine Needle Aspiration (EUS-FNA) or pancreatic brushing

are needed to rule out a pancreatic cancer in that patients with
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increased risk [12-14]. The endoscopic management of benign
pancreatic strictures includes dilatation and stenting [10,11].
Pancreatic sphincterotomy (the major or minor papilla) has
been performed prior to MPD stenting in all large studies
[5,6,15-21]. In case of difficult catheterization of MPD and in
case of cholangitis, jaundice, dilated CBD with cholestasis,
pancreatic  sphincterotomy is  associated  with  biliary
sphincterotomy [22].

The stenting is preferred in symptomatic patients with a single
stricture in the MPD in the head of the pancreas better than
patients with multiple strictures along the MPD, so-called “chain
of lakes “appearance [11]. Using only single plastic stents for a
dominant MPD stricture, the majority of the studies showed that
the immediately pain relieve is obtained in 65-95% of patients
[5-6,16-17,19-21,23] and in 32%-68% of patients during the
follow-up (14-58 months) [6,16-17,19-20,23] (table 1). The
dilatation is performed prior the stenting with wire guided
balloons, bougie or Soehendra stent retriever. Polyethylene
10Fr pancreatic stent are most commonly used and exchanged
every three months or “on-demand” if symptoms of occlusion
develop [11,18,23]. A retrospective study included patients
that received 10 Fr stents, reported the rate of hospitalization
for abdominal pain lower then patients how received stents <
8.5 Fr [24]. One study showed that from 100 patients with
severe chronic pancreatitis and pancreatic duct strictures,
successfully treated for pancreatic pain using polyethylene
pancreatic stents, the majority (70%) maintain the response
after definitive stent removal. However, a significantly higher
re-stenting rate was observed in patients with chronic
pancreatitis and pancreas divisum [18].

In patients with MPD strictures persisting after 12 months of
single plastic stenting, multiple simultaneous stents should be use
[25,26]. One study showed that in 84% of patients with
multiple pancreatic stents, with a median of three simultaneous
stents, inserted for a mean period of 7 months, the pain was
relief after 38 months of follow-up [26]. In a recent study on
48 patients with chronic pancreatitis sand a single pancreatic
stent through a refractory stricture in a pancreatic head and a
long follow up period (median 9,5 years), the patients became
asymptomatic in 74,4% after the stent removal. Five patients

(10,4%) had persistent strictures after stent removal and 7%

had stricture recurrence in a mean time of 26,4 months [26].
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Three prospective studies showed that in more than 80% of

patients with chronic pancreatitis related strictures and
temporary placement (2-3 months) of fully covered SEMSs, the
pain no relapsed during a mean period of 5 months following
the stent removal [27-29]. Recently, few prospective series
reported an improvement of pain by using

placement of fully covered SEMS [30-33].

temporary

Complications associated with plastic stents are mild
pancreatitis or worsening of pancreatic pain (average 6.2%,
range 4%—39%), sepsis, cholangitis, and post-sphincterotomy
bleeding (average, 2.6%, 2.3%, and 1.5%, respectively).

Migration of the stent was reported in 2.7%-3.6% of cases

LITERATURE

[31,33]. Complications associated with SEMSs are stent
(15%—-46%), (16%—-27%),

severe pain (7%—20%) and FCSEMS removal (15%) [31,33].

migration de novo strictures
Endosonography-guided access and drainage of the MPD can
be use in patients with symptomatic MPD obstruction and failed
conventional trans papillary drainage. The technique is difficult
and rarely use. Two studies with long-term follow-up, reported
a complete or major pain relief in 70%—90% of patients
[34,35].The complications occur in approximately 10% of cases
and consist in severe pancreatitis, perforation, bleeding,

hematoma, migration and occlusion of stents necessitating

endoscopic re-intervention (20%—55% of patients) [34-37].

Table 1: Selected series of plastic stenting of MPD strictures in chronic pancreatitis.

Study No. of patients | Follow-up months | Early pain relief % | Long-term pain relief % | Surgery %
Cremer et al., [5] 75 37 94 NA 15
Ponchon et al., [6] 23 14 74 52 15
Smits et al., [16] 49 34 82 82 6
Vitale et al., [17] 89 43 83 68 12
Binmoeller et al., [24] 93 58 74 65 26
Eleftheriadis et al., [18] | 100 69 70 62 4
Ishiara et al ., [19] 20 21 95 90 NA
Weber et al., [20] 17 24 89 83 NA
Binmoeller et al., [23] 93 108 74 64 NR
Costamagnaet al., [25] | 19 38 NA 84 NR
Triangli et al., [26] 48 113 74 67 NR

NA not available
NR not reported

PANCREATIC STONES

The clearance of stones, obstructing the MPD can be perform
by ERCP with sphincterotomy and stones extraction, ESWL with
the stones fragmentation alone, or combination of these two
methods.

The long-term success of endotherapy alone varying between
72 to 86% of cases, the pain is improved in 68 % of patients
[38-40]. The success of stones fragmentation by ESWL in a
large prospective study was 93% in 1006 patients [41].
ESWL facilitates endoscopic extraction of MDP stones. The
presence of a single stone and the localization in the head of
pancreas were associated with success of MPD clearance after
ESWL [42,43]. A study compared ESWL alone with ESWL
followed by ERCP in 55 patients [44] and the only significant

difference was the longer hospitalization and a higher cost in

patient with both methods. In patient with pancreatic strictures
and stones, ESWL following by endoscopic drainage had good
clearance rate and good long-term result [45-51]. In majority
of the studies the pancreatic ESWL was associated with 70 to
76% complete MPD clearance and 17 to 20% of patients had
partial MPD clearance. In half of the patients the pain was
absent or mild-moderate during the 24 months of following
treatment and the quality of life was improved in majority
after ESWL [41-51] (table 2).

The European guidelines recommend ESWL for the clearance of
radio paque obstructive MPD stones larger than 5mm located
in the head/body of the pancreas, and ERCP for MPD stones
that are radiolucent or smaller than 5mm [11]. Intraductal laser
or electro hydraulic lithotripsy, after failure of ESWL have

been demonstrated to have different success rate (47-83%) in

small case series [52,53].
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Table 2: Results of pain treatment in chronic pancreatitis after endoscopic extraction and ESWL of
pancreatic stones.

Study No. of patients | Follow-up months | Early pain relief % Long-term relief % Surgery %
Tandan et al., [41] 1006 6 93 84 NR
Adamek et al., [43] 80 40 NR 76 10

Sauebruch et al., [45] 24 24 83 68 8
Delhaye et al., [46] 123 14 85 40 8
Johanns et al., [47] 35 NR 84 NR NR

Dumonceau et al., [48] 55 24 NR 25 (ESWL alone) NR

62 (ESWL and endoscopy)
Brand et al., [48] 48 7 NR 45 NR
Inui et al., [50] 504 44 97 78 4
Tadenuma et al., [51] 70 36 97 70

NR- not reported

PANCREATIC PSEUDO CYSTS (PPCS)

Twenty to forty percent to f patients with chronic pancreatitis
can develop pseudo cysts during the evolution of disease [54]
by intraductal hypertension or by the rupture of a pancreatic
duct. The indications for PPC treatment are the presence of
infection or if

symptoms, the it is enlarging and cause

obstruction [55]. Endoscopic therapy of PPC is performed by
insert a drain from the digestive lumen into PPC (“trans mural
drainage”), through papilla (“trans papillary drainage”) when
exist a direct communication between the PPC and the MPD (in
40-66 % of cases) [56-61], or combination of these methods.

Technical success is definite by the ability to insert at least one
stent from PPC to digestive lumen or resolution of PPC [11].
Short-term clinical success is associated with complete relief of
the symptoms with the decrease of PPC diameter at least 30-
50% at 1 month [38,56-61]. The technical success of trans
mural drainage is reported to be present in 85-100 %, the
recurrence rate of 10-15% and complication rate of 10-34 %
[56-63]. Using EUS with fine needle aspiration the pseudo cyst
could be biochemical and cytological evaluated in order to
make a differential diagnosis [64].In the absence of luminal
bulging, trans mural drainage should be performed under EUS
guidance [65,66].

Cystoduodenostomy should be preferred over
cystogastrostomy if both routes are deemed feasible with a
higher long-term success rate (83, 1% vs. 64%), with the same
morbidity of 10% [62,63]. It should be use at least two

double-pigtail plastic stent, at least 2 months and retrieve only

after the cyst resolution [56,57]. The early stent removal was

associated with more PPC recurrences [63]. A retrospective
study showed that using a single or straight stent for a period
< 6 weeks increase the risk of failure of endotherapy [62],
therefore two double-pigtail plastic stents seem to be the
preferable option.

Due to the increased risk of bleeding, the trans mural drainage
in presence of portal hypertension should be performed under
EUS guidance [67]. The arterial embolization of an arterial
pseudo aneurysm should be performed prior to PPC drainage
[68].
Plastic stents and metallic stents (FCSEMSs) have been
compared for the trans mural drainage of PPCs in some studies
which unfortunately comprised only a small percent of patients
with chronic pancreatitis. Some authors reported that success
and morbidity rate have been similar between plastic stents
and FCSEMs [69-71]. In other studies, majority with acute
pancreatitis and Wall off Necrosis (WON) the biliary FCSEMSs
and Lumen Apposing Metal Stents (LAMSs) had a higher success
rate compared with plastic stents [72-74]. The mean number of
procedures required for WON resolution was significantly
lower in the LAMS group compared with the FCSEMS and
plastic stents groups. Although there was no significant
difference between FCSEMSs and LAMSs for WON resolution,
the LAMS was more likely to have early adverse events [73].

In some studies, LAMSs were compared with multiple plastic
stents for the treatment of peri pancreatic fluid collections (only
few patients had a chronic pancreatitis). LAMSs demonstrated
rate

a higher clinical rate with

[70,71,73,75].

lower morbidity

success
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BILIARY DUCT STRICTURES

About 3-23 % of patients with chronic pancreatitis may
develop during the time biliary duct strictures [76] (figure 2)
due to the fibrosis, compression by a pseudo cyst or cancer
[77]. The stricture related to chronic pancreatitis are the most
difficult to treat, in particular if the calcifications are present in
the pancreatic head, with a recurrence in 1/3 of cases after
temporary insertion of multiple plastic stent simultaneously
(figure 3) or of covered SEMSs and in 2/3 of cases after
temporary insertion of a single plastic stent [78-87]. The
guidelines recommend the endotherapy in case of symptoms,
secondary biliary cirrhosis, biliary stones (figure 4), progression
of biliary stricture or asymptomatic elevation of serum alkaline
phosphatase (> 2 or 3 times upper limit of normal values)
and/or of serum bilirubin for longer than 1 months [11]. Before
the endoscopic stenting of biliary stricture, it should rule out a
malignant etiology [77]. Clinical success is present in more than
90 % of patients with temporary simultaneous plastic stents, 80
% in placement of uncovered SEMSs (USEMSs) and 60 % in a
single plastic stent [76-81]. Using only a single plastic stents
several studies showed an average rate of strictures resolution
of 10-38% [82-86]. The complications were more frequent
with uncovered SEMSs (40 %) compared with single plastic
stent (36 %) and multiple plastic stents (20 %) [87-90].

The USEMSs in patients with chronic pancreatitis have
limitations due to the potential of epithelial hyperplasia,
occlusion, and the inability to remove the stent, the risk of
chronic inflammation and a potential for cholangio carcinoma
[87,89].The single plastic stent and uncovered SEMSs were
abandoned due to poor long term results [11]. The Partial
Covered Self-Expanding Stents (PCSEMSs) and the fully-
covered self-expandable metal stents (FCSEMSs) are promising
for the treatment of biliary stricture related to chronic
pancreatitis, with long term success rate of 50-80%, low
recurrence rate of 14 % and a rate of their removal of 75 %
from patients [91-99] (table 3).

Some authors [97] reported good long-term results regarding
the improving of pain and resolution of biliary strictures in
patients with postoperative stricture with multiple plastic stents
placement comparative with covered self-expanding stents.

FCSEMSs are effective for refractory benign biliary strictures

PCSEMSs and FCSEMSs are easier to remove, offering the

G SCIENTIFIC
> LITERATURE

option of temporary placement in patients with CP and
associated common duct stricture who failed prior plastic stent
therapy [92-96]. PCSEMS left in place over time decrease in
patency, requiring additional endoscopic interventions [92,93].
Long-term results were similar between simultaneous plastic
stents and FCSEMSs in terms of clinical success, strictures

resolution, stricture recurrence and stents migration [93].

Figure 2: Related chronic pancreatitis CBD
stricture.

Figure 3: Severe chronic pancreatic with CBD
stricture and biliary stones.
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Figure 4: Multiple biliary plastic stenting for chronic
pancreatitis related stricture.

Table 3: Selected study of partial or fully-covered self-
expandable metal stenting for Common Bile Duct (CBD)
strictures in chronic pancreatitis.

. Follow-up Stricture free
Study No of patients
months success %
Haapamaki et al.,
60 40 92
[93]
Cahen et al., [94] 6 5 75
Behm et al., [95] 20 11 90
R 187 (127 with .
Deviere et al., [96] cp) 20,3 90,5 in CP group
) 145 (73 with
Irani et al., [96] 6 48 in CP group
CP)
Tarantino et al., 62 pts. (4 with .
15,0 75 in CP group
[96] CP)

NA not available

CP chronic pancreatitis

DISCUSSION

The management of patients with chronic pancreatitis is a
therapeutically challenge and must be approached through
interdisciplinary  collaboration  team:  gastroenterologist,
radiologist and surgeon. In painful chronic pancreatitis, resistant
to the medical therapy or in presence of local complications
initially approach it should be the minimal endoscopic
treatment. In case of MPD obstruction caused by calcifications,
ESWL has become a first-line treatment. In a proportion of
patients ERCP could be associated to ESWL. In case of MPD
obstruction caused by stricture(s), endoscopic therapy provides

good short term or moderate term results. Insertion of single

G SCIENTIFIC
) LITERATURE

plastic stent is effective but it requires multiple ERCPs for stent
exchanges. FCSEMSs have good results regarding pain relive.
Pseudo cysts represent an excellent indication for endoscopic
treatment with long-term results similar to those of surgery.
Endosonography-guided techniques allow treatment of almost
any pancreatic pseudo cyst. Endoscopic drainage of biliary
obstruction provides excellent short term but only moderate
Patients without calcifications of the

long term results.

pancreatic head benefit from biliary stenting. Multiple,
simultaneous plastic stents and FCSEMSs are superior to single
stent placement and may provide good long-term benefit. The
are several limitations of this review: inclusion of retrospective
studies, small number of patients included in an important
number of studies, only few RCTs included in the assessment.
Endoscopic treatment can provide good long term outcomes in
chronic pancreatitis but further RCTs regarding the utility of
FCSEMSs for pancreatic and biliary strictures are needed.
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