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CASE REPORTS

Endoscopic transmural drainage combined with
percutaneous drainage in treatment of walled-off
pancreatic necrosis-case report
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ABSTRACT

Pancreatic necrosis and the necrosis of surrounding tissues are found to be local complications occurring in 15% of patients
suffering from acute pancreatitis. Walled-off pancreatic necrosis (WOPN) is in fact pancreatic fluid collection surrounded by
a well-defined wall and inclusive of liquefied necrosis and elements (debris) of necrotic tissues. Endotherapy is an efficient
method of treatment for patients with symptomatic WOPN. Often single transmural access to the necrotic collection is sufficient.
However, in some patients with infected WOPN, the application of an extra way of access to pancreatic necrosis is a must. In these
particular patients the optimal strategy is joining a few minimally invasive methods, which allows multiplexing of access to the
collection. Herein we described the case of treatment with the use of minimally invasive techniques in a patient suffering from an
infected WOPN, in which the single transmural access to the necrotic collection appeared to be insufficient and the application of
an extra way of access to pancreatic necrosis was necessary. Only joining together both minimally invasive techniques-transmural
drainage and percutaneous drainage had become efficient enough and led to complete healing of the patient.
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1. INTRODUCTION

Acute Pancreatitis (AP) is considered to be an inflammatory
process involving the pancreas as well as surrounding tis-
sues and distant organs as the disease develops. The course
of AP differs a lot from local inflammation into systemic
inflammatory response syndrome (SIRS) running with mul-
tiple organ dysfunction.[1, 2] According to the revision of
classification from Atlanta 2012, acute pancreatitis has been
used to be divided into two morphological types–interstitial
edematous AP and necrotizing AP.[1, 2] In the first type en-

largement of the pancreas caused by inflammatory edema
is displayed on imaging examination.[1–3] The second type
of AP is specified by necrosis involving parenchyma of the
pancreas, tissues surrounding the pancreas or both structures
at the same time[1, 3] .

The course of acute pancreatitis may go as far to a rise of
local consequences in the form of pancreatic and peripancre-
atic fluid collections. Four types of such fluid collections are
distinguished depending on the period of the disease and the
morphological type of AP: acute peripancreatic fluid collec-
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tion (APFC), pancreatic pseudocyst, acute necrotic collection
(ACN) and walled-off pancreatic necrosis (WOPN).[1, 2]

The rise of acute necrotic collection is possible in connection
with the course of acute necrotizing pancreatitis. The ACN
present in the first four weeks of the disease includes vari-
able amounts of fluid and necrotic tissue.[1] The walled-off
pancreatic necrosis occurs in a later period of acute necro-
tizing pancreatitis (after four weeks of the disease) and in
fact is a preserved acute necrotic collection, surrounded by
a well-defined wall and inclusive of liquefied necrosis and
elements (debris) of necrotic tissues.[1, 2] The amount of de-
bris in the lumen of the collection depends on the degree of
liquidation, which further depends on the time elapsed from
the beginning of the disease.[1, 2]

The surgical procedures had been used to be the only method
of treatment of pancreatic necrosis. Applied procedures of
open necrosectomies are found to be burdened with high
morbidity and mortality.[4–6] Due to the development of min-
imally invasive techniques of treatment of pancreatic necro-
sis the access to the necrotic collection is possible through
transperitoneal, retroperitoneal, transmural and transpapil-
lary way.[7, 8] The optimal strategy in many patients is joining
a few minimally invasive methods, which allows multiplex-
ing of access to the collection.[7, 9] The randomized trial cer-
tified that the application of minimally invasive techniques
in WOPN’s treatment (“the step-up approach”) significantly
reduces the rate of complications and mortality compared to
open a necrosectomy procedure.[10]

Herein we describe a case of treatment with use of minimally
invasive techniques in a patient suffering from WOPN, in
which the single transmural access to the necrotic collection
appeared to be insufficient and the application of an extra
way of access to pancreatic necrosis was necessary.

2. CASE PRESENTATION
A 37-year-old patient was admitted to the Department of
Gastroenterology and Hepatology of the Medical University

of Gdansk due to alcoholic acute pancreatitis. On admission
the patient was dehydrated with features of acute kidney
failure and toxic hepatic injury. An intensive liquid therapy
had been applied together with analgesic treatment and a
starvation diet, after 5 days of which the enteral nutrition was
implemented and continued for the next 14 days. In contrast-
enhanced computed tomography (CECT) of the abdomen
an evolution of inflammatory changes in the pancreatic area
with creation of an extensive area of necrosis running down
the abdominal cavity up to the minor pelvis were observed.

On the 21st day of the disease a fever reaching up to 39◦C ap-
peared together with increased levels of inflammatory mark-
ers profiled in laboratory blood tests (leukocytosis 23 G/L,
CRP level 223 mg/L). The blood culture proved negative.
The presence of fluid collection with gas bubbles and hetero-
geneous content indicating the presence of necrotic elements
of the size 330 mm × 125 mm × 90 mm were revealed in
next CECT of the abdomen. The described pancreatic fluid
collection was starting at the infradiaphragmatic area, was
running down the abdominal cavity and was ending at the
minor pelvis.

An infected WOPN was recognized (see Figure 1). An an-
tibiotic therapy was applied intravenously (Metronidazole,
Piperacillin and Tazobactam). The patient was qualified to
the endoscopic transmural drainage of WOPN.

In the fifth week of the disease a gastropancreatic fistula on
top of the visible impression on the rear stomach wall was
performed under endoscopic ultrasonography (EUS) control
(see Figure 2). An outflow of dark-brown content with frag-
ments of necrotic tissues through the stoma was observed.
The gastropancreatic fistula was dilated with the use of a
high pressure balloon up to 10 mm. Two double pigtail 7 Fr
and 10 Fr stents were led through the stomy into the lumen
of necrotic cavity together with nasocystic 8 Fr drain (see
Figures 3, 4) in order to irrigate the collection (200 ml saline
solution every four hours).

Figure 1. The CECT performed before the beginning of interventional treatment
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Figure 2. The endoscopic transmural drainage. Contrast
medium being injected via catheter during the first
endoscopic procedure fills the irregular cavity of necrosis’s
collection with numerous fragments of necrotic tissues in
the lumen

Figure 3. The endoscopic transmural drainage. The stents
and the nasal drain guided through a stomy to the lumen of
collection are evident

Figure 4. The endoscopic transmural drainage. The contrast
medium injected via nasal drain fills the necrosis
collection’s cavity

The performed culture of the collection’s content showed
the presence of Enterococcus faecalis, Enterococcus faecium
and Escherichia coli. Antibiotic therapy was continued for
next 38 days in accordance with the culture of the collection’s
content.

Conventional ultrasonography was performed every 7 days
in order to measure the efficiency of the treatment. Gradual
regression of the necrotic collection was observed (see Figure
5). An endoscopic retrograde pancreatography (ERP) was
done after 7 days of active transmural drainage. Complete
disruption of the main pancreatic duct in the area of the tail
of the pancreas was recognized (see Figure 6). A pancreatic
7 Fr endoprosthesis was guided transpapillary and it’s distal
ending was left in the pancreatic tail to bridge the damaged
area of the duct.

Figure 5. The CECT performed during minimally invasive treatment. A partial regression of WOPN is within sight. The
nasal drain and transmural stents are noticeable in the lumen of necrotic collection

During the next endoscopic procedures gastropancreatic fis-
tula was widened up to 20 mm, two extra nasocystic 7 Fr
drains were put into the lumen of the collection and trans-
mural stents were exchanged four times. Moreover, percuta-
neous drainage of WOPN was being performed for 25 days

(see Figure 7).

Considering the absence of clinical symptoms and observed
gradual regression of necrotic collection after 72 days of
active drainage it was decided to remove the nasocystic drain
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leaving transmural and transpapillary stents.

Figure 6. a: The endoscopic retrograde pancreatography
reveals complete pancreatic duct’s disruption in the area of
pancreatic tail; b: The endoscopic retrograde
pancreatography. A guide-wire introduced into the main
pancreatic duct loops in the cavity of necrosis collection

Figure 7. Draining system of WOPN. The stents, the nasal
drain led transmurally and the percutaneous drain are
noticeable. The contrast applied through the percutaneous
drain filled the collection of pancreatic necrosis

During the next hospitalization and after three months from
the end of active drainage, the complete regression of WOPN
was stated in control abdominal CECT (see Figure 8). Then
it was decided to remove the transmural stents. During the
endoscopic procedure the pancreatic endoprosthesis was ex-
changed due to the presence of disruption of the pancreatic
duct.

After a year of observation the transpapillary stent was also
removed, because there was no observation of a leak of
contrast outside the pancreatic duct during endoscopic ret-
rograde pancreatography. At present the patient is in good
general condition and has returned to full physical fitness
and everyday activities.

Figure 8. The CECT executed in the end of treatment. The complete regression of walled-off pancreatic necrosis is
observed (collection less than 3 cm). The transmural endoprosthesis are visible in the lumen of collection

3. DISCUSSION

In the last twenty years a breakthrough in treatment of acute
necrotizing pancreatitis has certainly occurred. The change
of terminology, unification of definitions and classification
was aimed to simplify identification and treatment of acute
pancreatitis as well as it’s consequences. Intensive conser-
vative treatment is a must in the initial period of the disease.

Interventional treatment should be delayed till the moment
of restriction (encapsulation) of pancreatic necrosis.

Interventional treatment regarding the consequences of acute
necrotizing pancreatitis should be delayed till the moment
of complete limitation of necrosis, its liquidation and rise of
WOPN.[9] Mier et al. has proved that conservative treatment
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in the early phase of acute necrotizing pancreatitis and inter-
vention in the later phase can significantly decrease patients’
mortality.[11]

In 1996, Baron et al. introduced the results of endoscopic
treatment of 11 patients with WOPN.[12] After performing
the stomy between the lumen of the necrotic collection and
the lumen of the gastrointestinal tract in patients, 10 Fr endo-
prosthesis and 7 Fr nasocystic drains were inserted through
the stomy into the cavity of necrosis in order to irrigate the
WOPN.[12] Papachristou et al. described transmural drainage
of WOPN in 53 patients.[13] A success rate of 45/54 (81%)
and the total number of complications 11/53 (21%) were
noticed.[13] Smoczynski et al. described the results of ef-
fective endoscopic drainage of WOPN in 112 patients.[14]

Success in treatment during two years observation was stated
in 90.4% of patients.[14] Complications were found in 25.9%
of patients.[14]

Percutaneous drainage of infected pancreatic necrosis was for
the first time described in 1998 by Freeny et al., who applied
the drainage in 34 patients.[15] Successful treatment was in
47% of them with a complications’ rate of 71% and mortality
of 12%.[15] On the basis of a meta-analysis of 8 researches
considering 286 patients the percutaneous drainage of in-
fected pancreatic necrosis was efficient in 44% of them.[16]

Percutaneous drainage can be exploited together with en-
doscopic drainage as a method of a multiple approach to
the necrotic cavity,[9, 14, 17] particularly when it comes to pen-
etration of necrosis down the abdominal cavity, up to the
minor pelvis.[18] It was proved that the use of percutaneous
drainage during endoscopic treatment of WOPN decreases

the amount of endoscopic and radiological procedures as
well as hospitalization time.[17, 19] In addition, it increases
the efficiency of interventional treatment of WOPN.[17, 19]

In the described case endoscopic drainage being the only way
of access to the necrotic collection was insufficient. On the
27th day of endoscopic drainage it became necessary to guide
the percutaneous drain under radiological imaging. The com-
bination of both minimally invasive methods of treatment of
the pancreatic necrosis resulted in complete healing of the
patient. As documented, widening the access to the areas of
necrosis creates better drainage conditions. The introduced
case report describes the process of endoscopic treatment
showing it’s efficiency in therapy of WOPN, further it’s limits
coming from access to a collection and making it necessary
to exploit additional methods of treatment. In the introduced
patient the key to successful treatment of WOPN is the cre-
ation of an appropriate irrigation system, enabling aggressive
active drainage, and providing passive drainage in the later
phase. The endoscopic treatment of WOPN remains an al-
ternative for surgical treatment,[7, 13, 14] nevertheless surgery
still plays an important role in the treatment of pancreatic
necrosis, particularly when minimally invasive techniques of
treatment became inefficient.[7, 20]

The therapy for the consequences of acute necrotizing pan-
creatitis should take place in reference centres, where strict
co-operation between a gastroenterologist, endoscopist, radi-
ologist and surgeon is possible. It increases the chances for
full recovery of the patients.
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