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Background

　Necrotizing pancreatitis occurs in 20% of acute pancreatitis 
patients, leading to a substantial increase in morbidity and 
mortality(1). Walled-off necrosis (WON) with encapsulated 
necrotic pancreatic tissue usually occurs after four weeks 
from the onset of necrosis (2). The major cause of sepsis and 
organ failure in cases of complicated pancreatitis is infection 
of the WON, with a reported mortality rate of 32%-39% 
(3, 4). 
　In recent years, the step-up approach of percutaneous 
catheter placement with subsequent minimally invasive surgical 

necrosectomy has been performed instead of open surgical 
necrosectomy (5). The step-up approach may reduce mortality 
and the rate of complications in patients requiring surgical 
interventions; however, minimally invasive procedures, such 
as percutaneous or endoscopic drainage, successfully treat 
only about 45% of infected WONs (6, 7). Therefore, a hybrid 
approach combining percutaneous drainage and endoscopic 
necrosectomy is a useful treatment for refractory infected 
WON. Percutaneous endoscopic necrosectomy using a metallic 
stent for endoscopic transgastric drainage has been  reported(8). 
However, in our facility, we perform percutaneous endoscopic 
necrosectomy with a flexible overtube (SUMITOMO 
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Case Report

Minimally invasive surgical necrosectomy for infected walled-off necrosis
using endoscopy with the flexible overtube technique : A case report
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Background: Minimally invasive surgery with a step-up approach is essential for treating infected walled - off necrosis (WON) 
which has a high mortality rate. Percutaneous endoscopic necrosectomy with a flexible overtube which has various 
advantages is performed in our institution. We herein introduce safety and easy percutaneous endoscopy with flexible 
overtube technique for minimally invasive surgical necrosectomy.
Case presentation: The patient was placed in the supine position and tilted to the right lateral side. The skin was incised 8 
cm according to the situated percutaneous drains. Following the tract of the drain, the cavity of infected WON was reached in 
the retroperitoneum. The percutaneous drain was removed, and a flexible overtube was inserted. An endoscope was inserted 
through the flexible overtube. The necrosis was then crushed with saline flushing and removed by suction or forceps. A new 
drain was placed in the cavity to allow continuous drainage after surgery. Necrosectomy should be limited to a glimpse of 
normal granulation tissue, as aggressive debridement carries a risk of bleeding and/or organ injury. Using the step-up 
approach, endoscopy may be useful in cases of minimal residual necrosis.
Conclusion: Percutaneous endoscopy with the flexible overtube technique for minimally invasive surgical necrosectomy is 
easy to perform and safe for treating infected WON. 
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BAKELITE CO., LTD., Tokyo, Japan) (Figure 1) which has 
advantages over a metallic stent.
　We herein report a safe and easy approach to percutaneous 
endoscopic necrosectomy with a flexible overtube technique 
for minimally invasive surgical necrosectomy of infected 
WON.

Case presentation

　The patient, 49 years-old man, had severe abdominal pain 
and was rushed to our hospital. He was urgently admitted to 
our hospital with a diagnosis of sever acute pancreatitis. 
Although the patient survived the acute phase with intensive 
care, computed tomography (CT) showed an infected WON 
in the left side of the abdomen (Figure 2). Percutaneous 

drainage was performed for the infected WON, but the 
patient was not improved for only one drain, another drain 
was inserted after two weeks. However, the insertion of two 
drains was ineffective for the infected WON. A transgastric 
endoscopic approach was considered, but it was not indicated 
because there was no easily accessible into the infected 
WON on CT. Then, the patient was referred to our department 
for surgery. 
　Surgery was generally performed one month after 
percutaneous catheter drainage in patients with a stable 
general condition. The extent and location of the infected 
WON was confirmed preoperatively by CT. Patients were 
placed in the supine position, tilted to the right lateral side, 
under general anesthesia. The skin was incised 8 cm according 
to the situated percutaneous drains (Figure 3A). The reason 
for the 8 cm incision is to facilitate smooth insertion and 
easy handling of the overtube. We confirmed the direction of 
the drain by CT and visualized it before surgery to avoid 
iatrogenic colon perforation. By following the tract of the 
drain, the cavity of the infected WON was reached in the 
retroperitoneum. The percutaneous drain was then removed, 
and a flexible overtube was inserted (Figure 3B). An endoscope 
was inserted to view the cavity through the flexible overtube 
(Figure 3C). The necrosis was crushed with saline flushing 
and then removed by suction or forceps (Figure 4A), and 
necrotic tissue was efficiently removed from the cavity 
via   aspiration   with   the   flexible   overtube   ( Figure 4 B).
Necrosectomy should be limited to a glimpse of normal 
granulation tissue, and it is important to avoid bleeding and/

Figure 2. A) Contrast-enhanced CT axial and B) coronal scans showed a hypodense focal lesion with 
internal septations in the pancreas tail, resulting in a focal contour bulge.

Figure 1. Flexible overtube (SUMITOMO BAKELITE CO., 
LTD., Tokyo, Japan). Outer diameter: 18 mm, total tube length: 
195 mm.
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or organ injury. Finally, a new drain was positioned in the 
cavity to allow continuous drainage after surgery. 
　The patient was discharged from the hospital a week after 
necrosectomy without complications. The drain was removed 

before discharge. The wound removed the drain was protected 
with gauze, and the patient was followed up in the outpatient 
clinic.

Figure 4. A) Endoscopy allowed for the detailed observation of even tiny spaces and the removal of necrotic 
tissue with a device. 
B) Clogged large debris was fully covered with the overtube and then removed from the abdomen.

Figure 3. A) The skin was incised according to the situated percutaneous drains. By following the tract of the 
drain, the cavity of the infected WON was reached in the retroperitoneum. 
B) An overtube for endoscopy was inserted through the tract of the drain into the cavity, instead of a trocar.
C) The operator manipulated the endoscope. The assistants supported the operator holding the endoscope and 
passed devices.
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Discussion

　Several operative techniques for minimally invasive 
necrosectomy have been reported over the past 20 years, and 
various approaches such as single-incision laparoscopic 
surgery (9), have been found to be safe and effective (10). 
Percutaneous endoscopy with a flexible overtube for minimally 
invasive surgical necrosectomy is a straightforward method 
of directly accessing the infected WON and is easy technique. 
To compared with metallic stent, the overtube is soft and 
does not significantly damage the infected WON during 
insertion. Additionally, it can be inserted and removed as 
many times as necessary. 
　While open surgical necrosectomy, the gold-standard for 
treating infected WON, provides a large field-of-view for the 
abdomen, allowing for easier removal of necrotic tissue, it 
also has high rates of complications (34%-95%) and death 
(11%-39%) with a risk of long-term pancreatic insufficiency 
(2). Over the decades, it has been replaced with minimally 
invasive surgical necrosectomy, which seems to reduce the 
incidence of postoperative complications compared with 
an open approach (11). Minimally invasive surgical 
necrosectomy using the surgical step-up approach seems 
preferable to open surgical necrosectomy and is now 
considered the standard treatment for infected WON, with 
its low rates of postoperative complications (40%) and 
long-term morbidity, additionally there is no difference in 
mortality (minimally invasive vs open; 19% vs 16%, p=0.70) 
(12). In our department, we began performing laparoscopic 
or endoscopic necrosectomy five years ago and have 
maintained good outcomes. Seven patients have been treated 
with laparoscopic or endoscopic necrosectomy so far, and 
six have been successfully treated except for one who died 
due to a number of comorbidities.
　Endoscopic pancreatic necrosectomy is commonly performed 
transluminally through transgastric or transduodenal routes, 
but necrosectomy via a transcutaneous route for laterally 
located infected WON is also useful (13). Inserting a flexible 
overtube for endoscopy in the cavity instead of a trocar or 
metallic stent facilitates handling. Endoscopy allows for a 
detailed observation of even tiny spaces, as unlike 
laparoscopy, endoscope lenses are self-cleaning, ensuring a 
good view at all times. In addition, necrotic tissue can be 
removed by various devices through an endoscope. The use 
of an endoscope-specific flexible overtube facilitates 
operations, because it provides good vision of the working 
space in necrotic tissue. The overtube is a soft transparent 
tube that can be inserted without damaging the cavity and 
enables us to monitor the surrounding. In addition, more 

necrotic material can be efficiently removed from the cavity 
by aspirating the necrotic tissue with the flexible overtube 
(Figure 4B). In the step-up approach, laparotomy or 
laparoscopy may be preferred, but endoscopy may be useful 
in cases of minimal residual necrosis.
　The main complications of necrosectomy are bleeding 
and colonic perforation. Bleeding post-necrosectomy has an 
incidence of about 20% (12). As mentioned, it is important 
to perform less-aggressive debridement to avoid bleeding. 
Removing the infected WON in its entirety at initial 
necrosectomy is impossible, so the goal is to decrease the 
volume of necrosis, liquefy the necrotic tissue and prepare 
for postoperative drainage or subsequent debridement. Colon 
perforation is seen in 15% of cases post-necrosectomy, with 
ischemic and iatrogenic causes hypothesized (14). Ischemia 
may be secondary to inflammation extending to the colon. 
Iatrogenic causes may be due to drain erosion or direct 
procedural injury. In the endoscopic approach, the drain can 
be confirmed visibly, and the tip can be kept at the center of 
the cavity, away from the colon.
　In conclusion, percutaneous endoscopy with the flexible 
overtube technique for minimally invasive surgical 
necrosectomy is easy and safe to perform for treatment of 
infected WON.
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Abbreviations

WON：walled - off necrosis
CT：computed tomography 

References

 1. Tenner S, Baillie J, DeWitt J, Vege SS, American College of G. 
American College of Gastroenterology guideline: management of acute 
pancreatitis. Am J Gastroenterol. 2013;108:1400-15; 16.

 2. Stamatakos M, Stefanaki C, Kontzoglou K, Stergiopoulos S, Giannopoulos 
G, Safioleas M. Walled-off pancreatic necrosis. World J Gastroenterol. 
2010;16:1707-12.

 3. Petrov MS, Shanbhag S, Chakraborty M, Phillips AR, Windsor JA. Organ 
failure and infection of pancreatic necrosis as determinants of mortality 
in patients with acute pancreatitis. Gastroenterology. 2010;139:813-20.

 4. Bang JY, Arnoletti JP, Holt BA, Sutton B, Hasan MK, Navaneethan U, 
et al. An Endoscopic Transluminal Approach, Compared With Minimally 
Invasive Surgery, Reduces Complications and Costs for Patients With 
Necrotizing Pancreatitis. Gastroenterology. 2019;156:1027-40 e3.

 5. Rebhun J, Nassani N, Pan A, Hong M, Shuja A. Outcomes of Open, 
Laparoscopic, and Percutaneous Drainage of Infected Walled-Off 
Pancreatic Necrosis: A Nationwide Inpatient Sample Study. Cureus. 
2021;13:e12972.

 6. Nemoto Y, Attam R, Arain MA, Trikudanathan G, Mallery S, Beilman 
GJ, et al. Interventions for walled off necrosis using an algorithm based 
endoscopic step-up approach: Outcomes in a large cohort of patients. 
Pancreatology. 2017;17:663-8.

 7. Isayama H, Nakai Y, Rerknimitr R, Khor C, Lau J, Wang HP, et al. 
Asian consensus statements on endoscopic management of walled-off 
necrosis Part 1: Epidemiology, diagnosis, and treatment. J Gastroenterol 
Hepatol. 2016;31:1546-54.

 8. Mukai S, Itoi T, Moriyasu F. Interventional endoscopy for the treatment 
of pancreatic pseudocyst and walled-off necrosis (with videos). J 
Hepatobiliary Pancreat Sci. 2014;21:E75-85.

 9. den Dekker N, Gruter AAJ, van Oostendorp SE, Zonderhuis BM, Tuynman 
JB. Single incision laparoscopic approach for infected necrotizing 
pancreatitis: A case report. Int J Surg Case Rep. 2020;73:157-60.

10. Cresswell AB, Nageswaran H, Belgaumkar A, Kumar R, Menezes N, 
Riga A, et al. The two-port laparoscopic retroperitoneal approach for 
minimal access pancreatic necrosectomy. Ann R Coll Surg Engl. 
2015;97:354-8.

11. Alsfasser G, Hermeneit S, Rau BM, Klar E. Minimally Invasive 
Surgery for Pancreatic Disease - Current Status. Dig Surg. 2016;33:276-
83.

12. van Santvoort HC, Besselink MG, Bakker OJ, Hofker HS, Boermeester 
MA, et al. A step-up approach or open necrosectomy for necrotizing 
pancreatitis. N Engl J Med. 2010;22:1491-502.

13. Nguyen AK, Song AJ, Swopes T, Ko A, Lim BS. Percutaneous 
Endoscopic Necrosectomy of Complex Walled-Off Lateral Necrosis of 
the Pancreas with the Aid of Laparoscopic Babcock Forceps: A Case 
Report of an Endoscopic and Radiologic Team Approach. Perm J. 
2019;23.

14. Lim E, Sundaraamoorthy RS, Tan D, Teh HS, Tan TJ, Cheng A. Step-
up approach and video assisted retroperitoneal debridement in infected 
necrotizing pancreatitis: A case complicated by retroperitoneal bleeding 
and colonic fistula. Ann Med Surg (Lond). 2015;4:225-9.




