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Main Course: Lectures and Live Demonstrations 
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7:30-7:40 a.m.   Course Welcome and Introduction 

Course Directors: Sachin Wani, MD, Raj Shah, MD and Anna Duloy, MD 
 
7:40-7:55 a.m. Role of Artificial Intelligence in Upper Endoscopy-  

Current Status and Future Directions          Rehan Haidry, MD   
        

 
7:55- 9:30 a.m.  LIVE CASE DEMONSTRATIONS 
 
9:30- 9:50 a.m.  Break 
 
9:50- 11:45 a.m. LIVE CASE DEOMONSTRATIONS 
 
11:45 a.m.-12 p.m. 9th Yang K. Chen Innovations in Endoscopy Memorial Lecture 
   “Unmet Biliary Needs in 2022 and Beyond”             Todd Baron, MD                
12:00-1:00 p.m. Lunch 
 
1:00-3:00 p.m.  LIVE CASE DEMONSTRATIONS 
 
3:00-3:20 p.m.  Break 
 
3:20-4:30 p.m.  LIVE CASE DEMONSTRATIONS 
 
4:30-4:45 p.m.  Pancreatic Necrosis and Peripancreatic Fluid Collections: 

Endoscopic Approach from a Surgeon’s Perspective        Urban Arnelo, MD 
 
4:45-5:00 p.m.  Post-fellowship Acquisition of New Technology and Skills        Mihir Wagh, MD     
 
5:00-5:30 p.m.  LIVE CASE DEMONSTRATIONS 
 
5:30 p.m.  Adjourn  
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PANCREATIC NECROSIS AND 
PERIPANCREATIC FLUID COLLECTIONS: 

ENDOSCOPIC APPROACH FROM A 
SURGEON’S PERSPECTIVE

Urban Arnelo
Professor of Endoscopic Surgery

Chief Department of Surgery
Umeå University Hospital, Umeå, Sweden

The 17th RMIE Course 
Sep 8-10, 2022 

A CASE FROM THE PAST

• Woman, 60 yrs old

• Admitted to Karolinska Univ Hosp Dec 16th, 2015 due to severe acute
pancreatitis (AP)

• In addition to AP, CECT‐abdomen shows portal vein thrombosis and stones in 
the gall bladder

• Shortly following admission, to ICU

• Dec 31st, US‐guided placement of a percutaneous drain (PCD) in a fluid 
collection adjacent to pancreas

• Jan 8th, 2016: Chest drain + Up-
grading of a 12 Fr PCD to a 36 Ch
silicone drain

•

• Jan 18th, access to WON using
EUS, placing a 15 mm Ø
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• Jan 22nd, first
endoscopic transmural 
necrosectomy (ETD)

• Feb 4th, 2nd ETD

• Feb 8th, 3rd ETD

• Feb 10th, 4th ETD

• Feb 15th, 5th ETD

• Feb 18th, 6th 7th ETD

• Feb 24th, 8th ETD

• Mar 9th, 9th ETD

• Mar 22nd, 10th ETD

• Apr 1st, 11th ETD

• Apr 7th, 12th ETD

• Apr 22nd, 13th ETD

• Jun 11th, 14th ETD

• Jul 11th, LAMS removal

• In University hospital Dec 16th, 2015 – Jun 12th,2016, to rehab.

• Elective laparoscopic cholecystectomy May 22nd, 2017. Uneventful apart from 
pneumonia, 5 days in hospital.

• Jun 29th, 2017 back home.

EPIDEMIOLOGY AND DEFINITION

• Severe acute pancreatitis (AP) develops in 20% of patients with AP, with a historical 
mortality risk as high as 30%.

• With annual costs up to $2.6 billion in the United States alone, AP poses an 
enormous financial burden.

Trikudanathan G et al. Gastroenterology 2019

Acute pancreatitis cases in 
Sweden
More than doubled.  
From 1977 cases in 1990
to 4264 cases in 2019 

Selin D, et al. BMJ Open 2022
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PREDICTORS OF SEVERITY

• Predictors of severity:

• Clinical: APACHE II, SIRS, Modified Glasgow Score, bedside index for severity 
of AP, Ranson criteria

• Radiological: Computed Tomography Severity Index, Balthazar score

• Laboratory: C-reactive protein, blood urea nitrogen, and procalcitonin 

Trikudanathan G et al. Gastroenterology 2019

CLASSIFICATIONS

• Two most widely accepted classifications are the Revised Atlanta Classification 
and the Determinant-Based Classification 

Trikudanathan G et al. Gastroenterology 2019
Harshit Kumar A et al. Gastroenterol Rep (Oxf) 2018
Valverde-López F et al J Gastroenterol Hepatol 2017

(PERI)-PANCREATIC COLLECTIONS

43% of demarcated collections had already developed within the first 3 weeks after 
onset of necrotizing pancreatitis

Trikudanathan G et al. Gastroenterology 2019
van Grinsven J et al J Gastrointest Surg 2018

Pancreatic necrosis: 
Nonenhancement of 
pancreatic parenchyma on 
CECT (5-10% of AP)

Necrosis may involve: 
• Pancreatic
• Extrapancreatic
• Both
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INFECTION:

• The prognosis and management 
for necrosis is worse than for 
pseudocysts

• Infection>>Gut origin 

• Infection: high morbidity and 
mortality, especially if necrosis

Forsmark C.E et al Nejm 2016

DIAGNOSIS

• CECT scan is the standard but:

• It cannot exclude necrosis on admission or within 48 to 72 hours
• Inaccurate within and outside the pancreas 

• Liquid collections might be due to disconnected pancreatic duct

• MRI and EUS> CECT for assessment of necrotic material within a fluid predominant 
collection

Mowbray N.G et al. Hepatobiliary Pancreat Dis Int 2018
Beger H.G et al. Br J Surg 1988
Trikudanathan G et al. Gastroenterology 2019

INDICATIONS AND TIMING

• No Symptoms… NO intervention

• Recommended 3 to 4 weeks after onset of pancreatitis

Working Group IAP/APA Pancreatology 2013
Freeman M.L. et al Pancreas 2012
Tenner S. et al Gastroenterology 2013
Arvanitakis M. et al Endoscopy 2018
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INDICATIONS AND TIMING

• Indications:

• Infected necrosis

• Persistent ongoing organ failure, even in the absence of documented infection

• Locoregional symptoms: in sterile necrosis only after delay with encapsulation

• “Persistent unwellness,” continued systemic illness, anorexia, and weight loss or 
intractable pain due to mass effect

• Disconnected pancreatic duct syndrome 

• Rare indications: abdominal compartment syndrome, acute bleeding, and bowel 
ischemia

Working Group IAP/APA Pancreatology 2013
Freeman M.L. et al Pancreas 2012
Tenner S. et al Gastroenterology 2013
Arvanitakis M. et al Endoscopy 2018

OPEN SURGERY

• ”For the treatment of pancreatic necrosis we strongly support surgical debridement
(necrosectomy), supplemented by postoperative closed continuous lavage of the 
lesser sac and the adjacent necrotic cavities.”

• Hospital mortality 12,5%

M Büchler, Dig Dis 1992

OPEN SURGERY

• ”For the treatment of pancreatic necrosis we strongly support surgical debridement
(necrosectomy), supplemented by postoperative closed continuous lavage of the 
lesser sac and the adjacent necrotic cavities.”

• Hospital mortality 12,5%

M Büchler, Dig Dis 1992
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OPEN VS MINIMAL INVASIVE

Gut 2018 

Meta analysis
15 pancreatic centras

OPEN SURGERY

• ”For the treatment of pancreatic necrosis we strongly support surgical debridement
(necrosectomy), supplemented by postoperative closed continuous lavage of the 
lesser sac and the adjacent necrotic cavities.”

• Hospital mortality 12,5%

M Büchler, Dig Dis 1992

Indications for surgery

• Decompression of abdominal compartment syndrome
• Hollow viscus perforation
• Severe bleeding despite coils/embolization

ENDOSCOPIC VS 
MINIMAL INVASIVE

Minimal invasive surgical step up
(PCD+VARD)

B. Insertion of a percutaneous catheter 
drain

C. Small incision, follow drain into 
collection

D. Necrosectomy under direct vision

Endoscopic step up
(ETD+ETN)

A.

• Infected necrosis, punctured through
stomach wall

• Balloon dilatation
• Insertion of double pigtail stents 

±nasocystic catheter

B.
• Dilatation of cystotomy tract
• Endoscope insertion
• Necrosec tomy
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• PENGUIN

• TENSION

• MISER

Mortality, no difference,

but,

ETN entail

• Less inflammatory response

• Shorter hospital stay

• Lower costs

• Less pancreatic fistulae

• Less composite adverse
events (MISER)

3 RCT

TRANSLUMINAL (gastric) NECROSECTOMY in AP 
(NOTES)

Löhr & Arnelo, in 
Pancreatitis Diagnosis 

and Theraphy,
2011

Endoscopic step‐up approach is preferred over a surgical step‐up
approach in eligible patients with infected necrotising pancreatitis. 

Boxhoorn L, et al. Gut 2022

The Dutch Pancreatitis Study Group 

Bang JY, et al. Gut 2019 

No difference
• number of interventions, to achieve treatment success
• adverse events
• length of stay and readmissions
• treatment costs

• however moore bleedings from LAMS if not removed <3 weeks
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THANKS FOR THE ATTENTION
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