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• Early phase- first two weeks
• Multiple organ dysfunction 

• Sepsis/peri-pancreatic  complications rare

• Early surgical intervention no advantage to 
best supportive care

• Late phase – two weeks onwards
• Septic complications particularly infected 

pancreatic necrosis predominate

Relevant concepts in pathophysiology –

severe acute pancreatitis

Zerem WJG 2014; 

Forsmark NEJM 2016 
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• Local complications – collections, necrosis

– Acute peri-pancreatic fluid collection
• Peripancreatic  fluid associated with oedematous pancreatitis without necrosis, < 4/52 from onset

– Pancreatic pseudocyst
• Collection of fluid encapsulated by a well defined inflammatory wall, minimal/no necrosis, > 4/52 from 

onset

– Acute necrotic collection – sterile / infected
• Collection containing fluid and necrotic tissue from pancreas / peripancretic tissue

– Walled off necrosis – sterile / infected
• Collection of fluid / necrosis encapsulated by a well defined inflammatory wall, > 4/52 from onset

Banks Gut 2013
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• True pancreatic 
necrosis
– Minimal separation of 

devitalised tissue

– High solid/fluid ratio

• Transitional 
pancreatic necrosis

• Organised
pancreatic necrosis
– Good separation of devitalised

tissue in a fluid filled cavity

– Well formed wall of 
granulation tissue

Open drainage, 
necrosectomy

Minimally 
invasive surgery

Percutaneous 
drainage

Endoscopic 
drainage

Interventional modality 
influenced by:
• Anatomical 

considerations
• Solid / fluid ratio
• Institutional expertise

With time – increased 
organization

Decreased solid/fluid 
ratio

12/52

↓ 
mortality

Carter HPB 2007
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• 1st 7-10 days: pancreatic necrosis forms a solid / 
semi-solid inflammatory mass

• After 4 weeks: liquefaction with development of 
a fibrous wall and  organization of the necrosis 
facilitates invasive drainage

• Delaying surgical intervention until clearly 
indicated increases the likelihood of successful 
drainage / debridement and reduces morbidity, 
mortality

It’s all in the timing...

Tenner Am J Gastro 2013
Freeman Panc 2012
Besselink M Arch Surg 2007
Hartwig W J GI Surg 2002
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Interventional modalities
• Minimally invasive techniques

– Percutaneous catheter drainage
– Endoscopic drainage / debridement

• Transmural
• Transpapillary 

– Minimally invasive surgical necrosectomy
• Laparoscopic surgical approach

– Anterior 
– Retroperitoneal

• Video assisted retroperitoneal debridement  / minor incision 
retroperitoneal pancreatic necrosectomy (VARD / MIRP), sinus 
tract endoscopy

– Combined approaches

• Open necrosectomy
Tenner Am J Gastro 2013
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• Randomised study comparing step-up approach of percutaneous 
drainage / endoscopic drainage +/- MIRP vs open necrosectomy
– End point reached: 31/45 open; 17/43 step up

– Step up: less new organ failure

• Step up approach had reduced composite end point of major 
complication/death, subsequent pancreatic insufficiency, hernias 
and possibly cost

PANTER TRIAL

2010 NEJM Van Santvoort
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• Multi-centre trial: 639 consecutive 
patients with necrotising
pancreatitis

• Treatment
– Conservative – 62%

• Mortality – 7% 

– Surgery – 38%
• Mortality – 27%

• Early lap 5%; mortality 78% 

• Delay in intervention

– 0-14/7: mortality 56%

– 14-29/7: mortality 26%

– >30/7: mortality 15%

• Primary catheter drainage (63%) 
had fewer complications than 
primary necrosectomy (42% vs 
64%)

Van Santvoort Gastro 2011
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• 1167 open necrosectomy; 467 minimally invasive surgical and 346 
endoscopic necrosectomy (813)

• Risk of death lower for minimally invasive surgical (OR 0.53) and 
endoscopic (OR 0.20) necrosectomy

• Post propensity score matching with risk stratification, risk of death:
– Minimally invasive surgical necrosectomy, very high risk patients – risk ratio 0.70; 

p=0.02

– Endoscopic necrosectomy, high risk (risk ratio 0.27, p=0.03), very high risk (risk 
ratio 0.43; p=0.005)

Gut 2017
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• Mean of 86 months (+/- 11 months) of follow-up
• Primary endpoint of death / major complication

– 44% step-up group; 73% open necrosectomy (p=0.005)

• Also
– Step-up group: less incisional hernias (23%vs 53%, p=0.004), exocrine 

insufficiency (29% vs 56%, p=0.03), endocrine insufficiency (40% vs 64%, 
p=0.05)

• No difference: additional drainage procedures, pancreatic surgery, 
recurrent / chronic pancreatitis, pain, cost. QOL increased over 
time, similarly between groups Hollemans Gastroenterology 2019
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Da Costa BJS 2013

• Infection of necrosis
– Features of sepsis / deteriorating organ 

function
– Start quinolone / carbapenum
– X-sectional imaging
– Selective FNA – diagnostic uncertainty, 

guiding AB’s
– Percutaneous drainage if limited 

response to antibiotics
– 35-55% treated with PCD alone

Drainage 
approaches:
• Retroperitoneal
• Transperitoneal
• Transgastric
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Transgastric drainage

Nunez AJR 1985
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Da Costa BJS 2013
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Endoscopic ultrasound guided transmural drainage

• Introduction of delivery 
system into cyst

– Under vision
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Endoscopic transmural drainage

• Passage of 
endoscopic 
guidewire into cyst, 
under US vision

• Under endoscopic & 
fluoroscopic control, 
cystotome passed 
into cyst using 
diathermy
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Da Costa BJS 2013
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Da Costa BJS 2013
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Varadarajulu GI Endo 2011
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Self-expanding metal stents - SEMS

• Subsequently 
postulated that SEMS 
might improve 
drainage through their 
wider diameters

• Further 
– Allow nasocystic

catheters 

– Facilitate 
necrosectomy
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Self-expanding metal stents - SEMS

• Subsequently 
postulated that SEMS 
might improve 
drainage through their 
wider diameters

• Further 
– Allow nasocystic

catheters 

– Facilitate 
necrosectomy
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Lumen apposing covered SEMS

Braden WJG 2014
Mangiavillano WJG 2016
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Lumen apposing covered SEMS

Braden WJG 2014
Mangiavillano WJG 2016
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SEMS vs plastic stents

• 60 patients; LAMS 31, plastic stent (PS) 29
• No significant difference in number of procedures, 

treatment success, clinical adverse events, 
readmissions, LOS, overall treatment cost

• LAMS: 
– shorter procedures (15 vs 40min,p<0.001), 
– ↑stent-related adverse events (32.3% vs 6.9%, p=0.01)
– ↑procedure costs (US$ 12 155 vs $6 609, p<0.01)

• Significant stent-related adverse events occurred ≥ 
3/52 post LAMS placement 
– interim protocol amendment with CT at 3/52 & LAMS 

removal if resolution of WON

Adverse events LAMS PS P value

Overall 13 (41.9) 6 (20.7) 0.077

Stent-related 10 (32.3) 2 (6.9) 0.014

Prior protocol 
change

8 (25.8) 0 0.005

After protocol 
change

2 (6.5) 2 (6.9) 0.999

Clinical 3 (9.7) 4 (13.8) 0.702

2018 Gut Bang
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• Interim results from a 
randomised trial comparing LAMS 
with plastic stents

2016 Gut Bang 
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SEMS vs plastic stents
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Endoscopic necrosectomy
• Transmural necrosectomy

– Requires dilated and mature tract into necrotic cavity / SEMS in place

– Allows lavage and debridement (baskets, forceps, nets, irrigation)

– Multiple sessions typically required
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Minimally invasive surgery

• Video assisted retro-peritoneal debridement (VARD) / 
minor incision retroperitoneal pancreatic necrosectomy
(MIRP), sinus tract endoscopy
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Necrosectomy

• Endoscopic tools for 
debridement borrowed from 
alternative procedures

• H2O2
– Safe, effective

2021 Pancreatology Garg 
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• Endorotor – powered 
endoscopic 
debridement (PED)

• Safe, effective (n=30)

2022 GIE Stassen 
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Gut 2017
Endo 2018
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• 98 patients randomised
• Non-superiority outcome: no difference in primary endpoint of major 

complication / death – 43% endoscopic, 45% surgical (p=0.88)
• Endoscopy: shorter hospital stay (53 vs 69 days; p=0.014), less indirect costs, 

less pancreatic fistulae (5 vs 32% p=0.0011)
• NB: double pigtail stents utilised for endoscopic drainage; pancreatic fistula 

not included within major complications

TENSION TRIAL

2018 Lancet Van Brunschot
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• 56 patients

• Mean FU period of 7 years

• No diff in mortality

• Endo

– Fewer panc fistula

– Fewer additional drainages

– Higher physical health scores at 3/12

• “Endoscopic approach preferred”
HPB 2021 
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• 66 patients randomised
• Primary endpoint of major complication (including pancreatic fistula) / 

death: endoscopic 11.8% vs 40.6% minimally invasive surgery (p=0.007)
– Enteral / pancreatic fistulae: endo 0% vs 28.1% (p=0.001)

• Mean no. of major complications: 
– endo 0.15 +/- 0.44; surgery 0.69 +/- 1.03 (p=0.007)

• No difference in mortality (endo 8.8% vs surgery 6.3%; p=0.999)
• Endoscopy: higher QOL, lower total cost

MISER TRIAL

2019 Gastroenterology Bang
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• 184 patients
• Enterocutaneous fistula / perforation

– Endo 3.6% vs MIS 17.9%, p=0.034

• Pancreatic fistula
– Endo 4.2% vs MIS 38.2%, p<0.001

• New onset multiple organ failure
– Endo 5.2% vs MIS 19.7%, p=0.045

• No difference in mortality, intra-abdominal bleeding, pancreatic insufficiency
• Shorter hospital stay for endoscopically managed patients 2020 Dig Endo Bang
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• 193 patients
– 76 early intervention, 117 standard intervention
– 75% included endoscopic drainage +/- necrosectomy

• Early intervention more often indicated for sepsis and more associated with acute kidney injury, 
respiratory failure, shock

• Organ failure improved after intervention in both groups
• Early group greater:

– Mortality 13% early vs 4% std, p=0.02
– Need for open necrosectomy 7% early vs 1% std, p=p=0.03
– Median hospital (37vs 26 days;p=0.01), ICU stay (2.5 vs 0 days; p=0.001)

• No difference in complications – bleeding (11% vs 10%), stent occlusion (40% vs 33%), fistulae 
(33% vs 21%). Perforation, n=7 only occurred in std group

2018 Am J Gastro Trikudanathan
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• In the 2-4 week window, if intervention is indicated, Endo drainage can be considered



Department of Surgery           University of Cape Town



Department of Surgery           University of Cape Town

• 117 underwent primary dual modality drainage – pigtail stents
• Median follow-up of 749.5 days
• No procedural mortality; 3.4% disease related mortality
• No patients required surgical necrosectomy or surgical treatment for 

adverse events; 3 patients required delayed surgery for pain (n=2), GOO 
(n=1)

• Adverse events: early – bleeding (n=4), pneumoperitoneum (n=1), sepsis 
post drain removal (n=1); late – stent migration, pain, GOO

• No pancreatico-cutaneous fistulae
2014 GIE Ross 
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Conclusion

• Conservative step-up therapy is the gold standard in the management of 
necrotising pancreatitis

• Endoscopic therapy has evolved as the modality of choice in the interventional 
treatment of pancreatitis related collections and infected necrosis

• Fully covered metal stents are preferable to plastic stents in endoscopic transmural 
drainage

• Percutaneous drainage remains a valuable modality and should be viewed as 
complementary rather than competitive

• Need for improved tools to aid necrosectomy
• Decision making should be individualized and is best done in a referral, multi-

disciplinary setting 
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