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Abstract
[bookmark: OLE_LINK174][bookmark: OLE_LINK175][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Pancreatic and peripancreatic collections are the main local complications of acute pancreatitis with a high incidence. In the early phase, most acute pancreatic and peripancreatic collections can resolve spontaneously with supportive treatment. However, in some cases, they will develop into pancreatic pseudocyst (PPC) or walled-off necrosis (WON). When causing symptoms or coinfection, both PPC and WON may require invasive intervention. Compared to PPC, which can be effectively treated by endoscopic ultrasound-guided transmural drainage with plastic stents, the treatment of WON is more complicated and challenging, particularly in the presence of infected necrosis. In the past few decades, with the development of minimally invasive interventional technology especially the progression of endoscopic techniques, the standard treatments of those severe complications have undergone tremendous changes. Currently, based on the robust evidence from randomized controlled trials, the step-up minimally invasive approaches have become the standard treatments for WON. However, the pancreatic fistulae during the surgical step-up treatment and the stent-related complications during the endoscopic step-up treatment should not be neglected. In this review article, we will mainly discuss the indications of PPC and WON, the timing for intervention, and minimally invasive treatment, especially endoscopic treatment. We also introduced our preliminary experience in endoscopic gastric fenestration, which may be a promising innovative method for the treatment of WON.

[bookmark: OLE_LINK172][bookmark: OLE_LINK173][bookmark: OLE_LINK162][bookmark: OLE_LINK163]Key Words: Pancreatic pseudocyst; Walled-off necrosis; percutaneous drainage; Minimally invasive surgery; Endoscopic necrosectomy; Endoscopic gastric fenestration

[bookmark: OLE_LINK164][bookmark: OLE_LINK165]Xiao NJ, Cui TT, Liu F, Li W. Current status of treatments of pancreatic and peripancreatic collections of acute pancreatitis. World J Gastrointest Surg 2021; In press

[bookmark: OLE_LINK166][bookmark: OLE_LINK167]Core Tip: Conservative treatment is suitable for most pancreatic pseudocysts. The endoscopic ultrasound-guided transmural drainage with plastic stents may be the preferred therapy for pancreatic pseudocysts if they are symptomatic. Combined transpapillary drainage is not routinely suggested. Walled-off necrosis requires invasive intervention except for sterile asymptomatic walled-off necrosis. The timing of intervention is debatable in the era of minimal invasion. The endoscopic step-up approach is the preferred treatment for walled-off necrosis, whereas percutaneous drainage followed by minimally invasive surgery is an important alternative therapy. The innovative approach of endoscopic gastric fenestration without any stent may be a promising procedure in selected patients.

INTRODUCTION
[bookmark: OLE_LINK176][bookmark: OLE_LINK177][bookmark: OLE_LINK178]Acute pancreatitis, one of the most common gastrointestinal emergencies, is a potentially fatal disease. Treatment of acute pancreatitis has improved considerably in the past few decades, moving toward multidisciplinary and minimally invasive approaches. In the early phase of acute pancreatitis, the current international consensus is that supportive care should be adopted, including goal-directed intravenous hydration, nutrition support, and etiological treatment[1-3]. Notwithstanding the improvements in initial management and critical care, local complications of acute pancreatitis are still common, especially in severe acute pancreatitis[4,5].
According to the 2012 revised Atlanta classification[6], the main local complications of acute pancreatitis are defined as pancreatic and peripancreatic collections, which are divided into four subtypes: acute peripancreatic fluid collections, acute necrotic collections, pancreatic pseudocyst (PPC), and walled-off necrosis (WON). Acute peripancreatic fluid collections and acute necrotic collections usually develop in the early phase of interstitial edematous pancreatitis or necrotic pancreatitis. They may remain sterile and then resolve spontaneously over time. Therefore, unless the infection is suspected, most of them do not require invasive intervention. PPC and WON ordinarily mature 4 wk after the onset of acute pancreatitis, and they are usually encapsulated by a well-defined inflammatory wall. The distinctions between PPC and WON are that PPC occurs in interstitial edematous pancreatitis, which contains homogenous liquid without solid components, while WON arises from necrotic pancreatic and/or peripancreatic tissues and contains varying amounts of fluid with solid necrotic debris. The majority of those matured collections, especially the PPC, will subside spontaneously with supportive care. But some of them can be symptomatic and troublesome, particularly in the presence of infections, leading to significant morbidity and mortality and requiring advanced invasive intervention.
Currently, the most commonly used invasive interventions for the treatment of PPC or WON have shifted from open surgery to minimally invasive interventions, which mainly include percutaneous drainage, laparoscopic surgery, and endoscopic intervention. However, issues such as who should undergo the invasive intervention, when to perform the procedure, and which approach should be chosen remains open for discussion. In this review article, we will mainly discuss the indications of PPC and WON, the timing of intervention, and minimally invasive treatments respectively, especially focusing on the endoscopic approach that has made considerable progress in recent years. Furthermore, we also introduced the preliminary experience of endoscopic gastric fenestration (EGF) in the treatment of infected WON. The marked difference between PPC and WON has potential clinical implications and determines the differential treatment algorithms. Therefore, we separately demonstrated the current status of treatment of PPC and WON and concluded an algorithm of treatment of pancreatic and peripancreatic collections (Figure 1).

[bookmark: OLE_LINK179][bookmark: OLE_LINK180]PANCREATIC PSEUDOCYST
Indication
The reported incidence of PPC in acute pancreatitis ranged from 6.3% to 16.8%[7-9], and more than half of all pseudocysts can resolve spontaneously[10]. In a prospective multicenter study, about 84.2% of PPC disappeared (5/19) or decreased in size (11/19) without drainage[9], and even a larger pseudocyst with a diameter of 160mm could regress spontaneously[10]. In addition, the complications during prolonged observation of PPC in the expectation of spontaneous resolution were infrequent and treatable. Even though some centers once held the position statement that pseudocysts with a size above 60 mm and do not resolve within 6 wk should be treated[8,11,12], the indication of treating pseudocyst based on size and duration should be abandoned due to the knowledge of the natural history of PPC. According to the American College of Gastroenterology guidelines[13], asymptomatic PPC do not warrant intervention regardless of size, location, and/or extension. The strategy of ‘wait and see’ for them seems suitable. General indications for pseudocyst interventions should be those that caused symptoms (abdominal pain, early satiety), presented concomitant complications (infection, bleeding, rupture), led to an obstruction of surrounding organs, or progressively increased in size on serial imaging. In addition, when it is difficult to distinguish PPC from pancreatic cystic tumors through noninvasive examinations, those cystic lesions should be intervened by a surgical or endoscopic approach without delay to make a clear diagnosis and then determine the appropriate management.

Percutaneous drainage
Nowadays, many approaches are available to treat pseudocysts, mainly including percutaneous, endoscopic, and surgical drainage. Percutaneous drainage was once one of the commonly used initial minimally invasive management methods of symptomatic PPC. Compared with endoscopic drainage, percutaneous drainage is associated with a lower treatment success rate and a higher residual collection rate, which means that patients undergoing percutaneous drainage may need additional interventions (such as endoscopic drainage or surgery) to assist in achieving clinical success[11]. Additionally, percutaneous drainage is associated with high recurrence and reintervention[8,14] and may lead to external pancreatic fistulae[11]. Therefore, it is not a preferred approach in the management of PPC now and should be reserved for patients with comorbidities who do not allow for definitive surgery or endoscopic treatment.

Laparoscopic cystogastrostomy
Decades ago, open pancreatic cystogastrostomy was used as a standard treatment for PPC. However, with the emergence of minimally invasive interventions including laparoscopic surgery or endoscopic drainage, it is no longer the first-line therapy. Laparoscopic cystogastrostomy is associated with a smoother and quicker recovery with lower postoperative morbidity (10% vs 60%) and shorter hospital stay (6.2 d vs 11.0 d) compared with open surgery in a case-matched comparative study[15]. Similarly, there is no evidence that open pancreatic cystogastrostomy for pseudocyst is of superior efficacy or safety comparing to endoscopic drainage in a randomized controlled trial (RCT)[16]. Furthermore, patients in the endoscopic treatment group were associated with a shorter hospital stay, lower cost, and better physical and mental status[16-18]. A systematic review contained six comparative studies of 342 patients, which confirmed that there were no significant differences in the treatment success rates, adverse events, and recurrence rates between surgery and endoscopic treatments, but the endoscopic group had shorter hospital stays and lower treatment costs[19]. When it comes to the comparison between laparoscopic surgery and endoscopic drainage, both techniques were similar in terms of mortality, overall success rate, recurrence rate, and postoperative complications[20]. The relative contraindications of laparoscopic cystogastrostomy include peritoneal adhesions and the adverse surgical risks of general anesthesia, in which case endoscopic drainage will be unrestricted. A recent meta-analysis[21] and systematic review[22] separately compared percutaneous, endoscopic, and surgical pseudocyst drainage, both results support that endoscopic drainage is the preferred approach due to the comparable clinical success, adverse events rates, and reduced hospital stay.

Endoscopic drainage
The majority of endoscopic drainage procedures were transmural using two double-pigtailed plastic stents (7F or 10F). The stent size and number were not significantly associated with treatment success in a retrospective study[23]. Clinically, endoscopists also attempt to drain the PPC with metal stents due to their relatively larger diameter. Despite the theoretical advantage, the practical efficacy of metal stents is debatable for endoscopic drainage of PPC. In some studies, no significant difference was reported between plastic stents and metal stents in terms of technical success rate, treatment success, reintervention, and adverse events. Moreover, plastic stents are less expensive[23-25]. But the other studies had shown that drained with metal stents may improve clinical outcomes in PPC[26,27]. Those conflicting results may be continuously present, and large-sized RCTs are needed for a better conclusion. Currently, in the context of the high success rate (more than 90%) of diverse stents[27], we recommend the double-pigtail plastic stent as the preferred choice in the endoscopic transmural drainage for PPC, given their excellent safety profile and relatively lower cost.
Transpapillary drainage by endoscopic retrograde cholangiopancreatography might be added if there is a communicating tract between the pseudocyst and the main pancreatic duct. However, the incremental benefit is very limited in the case of pancreatic duct disruption. In a retrospective multicenter study[28] comparing transmural drainage alone to a combination of transmural and transpapillary drainage, the technical success rate was 97% for transmural drainage and 44% for combination (mainly caused by failed transpapillary drainage). Adverse events were not significantly different between transmural drainage and the combination group. Much more than this, the short- and long-term follow-up outcomes of those two groups showed no significant difference in neither symptomatic resolution nor radiologic resolution. Based on those results and a meta-analysis[29] that showed that the combination method had no superior advantage to transmural drainage alone in terms of clinical success, recurrence, or complications, the authors argued that transpapillary drainage had no added benefit on treatment outcomes in patients already undergoing transmural drainage of PPC. Given the relatively low technical success rate of combination as well as no additional benefit, it is reasonable to avoid executing transpapillary drainage routinely in the treatment of PPC. This approach may be considered when the initial simple transmural drainage failed, and communication between the main pancreatic ducts and pseudocyst existed.
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]With the development of therapeutic endoscopic ultrasound, transmural drainage under the real-time guidance of endoscopic ultrasound (EUS) has been popular and becoming the mainstay for the treatment of PPC. Compared with traditional blinding transmural drainage, EUS-guided transmural drainage has a higher technical success, especially in lesions without luminal compression[30]. Additionally, puncture under the real-time guidance of EUS can effectively decrease iatrogenic bleeding, making the complications less severe. Even so, the overall complication rate of endoscopic transmural drainage is still about 15%[21,31], and adverse events mainly consist of bleeding, infection, stent migration, and perforation. Bleeding is a potential deadly adverse condition that may need additional interventional radiology-guided embolization or surgery to stanch. When using plastic stents, about 1% of patients undergoing transmural drainage may experience bleeding, and it is more common when using the lumen-apposing metal stents[32].
In short, invasive intervention is rarely needed in the treatment of PPC of acute pancreatitis. Only persistent symptomatic, continuously increasing in size, or complicated PPC should be considered as indications. The timing of intervention can be delayed as long as possible if the lesion is stable. Both endoscopic drainage and laparoscopic cystogastrostomy are suitable approaches when intervention is required. As the minimum invasive internal drainage, the EUS-guided transmural drainage with plastic stents may be the preferred therapy when it can be reached endoscopically, considering its excellent efficacy, acceptable complication rate, and less expensive cost. Meanwhile, combined transpapillary drainage is not suggested routinely. Nonetheless, many factors (such as anatomical location, available technology, and the individual patient’s circumstances) limit the use of endoscopic transmural drainage. In those cases, percutaneous or laparoscopic intervention may be suitable alternatives.

[bookmark: OLE_LINK181][bookmark: OLE_LINK182]WALLED OFF NECROSIS
[bookmark: OLE_LINK183][bookmark: OLE_LINK184]Indications
Comparing with pseudocysts, WON associated with necrosis of pancreatic and/or peripancreatic tissue is more threatening and more susceptible to infection. Patients with pancreatic necrosis or secondary WON may face a complicated, prolonged intensive care unit stay and invasive interventions. This condition is associated with a high risk of multiple organ dysfunction syndromes and a high mortality rate of up to 20%–30%[4,33,34]. Therefore, the guidelines[33] recommended a multidisciplinary team, including gastroenterologists, surgeons, interventional radiologists, and other specialists to provide optimal management.
Although the acute necrotizing pancreatitis is quite serious and difficult to manage, the sterile pancreatic and/or peripancreatic necrosis can be initially treated with supportive care because more than 50% of pancreatic or peripancreatic collections will resolve spontaneously over time[4,35]. Hence, sterile asymptomatic lesions do not require invasive intervention, regardless of their size, location, or extension[13]. Moreover, early drainage of aseptic lesions may increase the risk of iatrogenic infection, which is an intractable issue in the background of pancreatitis-related systematic inflammatory response syndrome. Therefore, the invasive interventions for sterile lesions should be reserved for patients with related symptoms in the late phase (more than 4 wk) when the collections were finely encapsulated.
Patients with infected necrotic tissue are virtually always indicated for immediate broad-spectrum or targeted antibiotic therapy[35]. To completely control the infection, invasive interventions are usually unavoidable to empty the abscess and/or remove the infected necrotic tissue. In the era of surgical necrosectomy as the standard treatment for necrosis, postponing intervention until the WON was matured facilitated safe interventions and lower complication rates or mortality[36]. Guidelines[6,13,33,37,38] also recommended that surgical timing of debridement should be delayed at least 4 wk, except if there is a strong indication. For instance, abdominal compartment syndrome, which is a lethal complication of acute necrotizing pancreatitis with a mortality of about 50% and prolonged exposure to high intra-abdominal pressure may result in irreversible damage to organ function. With the development of minimally invasive interventions, the step-up approach mainly consists of percutaneous catheter drainage or endoscopic transluminal drainage, followed by video-assisted retroperitoneal debridement (VARD) or endoscopic necrosectomy is the current standard treatment if there are indications[1,33,38].

Timing for minimally invasive intervention
The timing for minimally invasive intervention in necrotizing pancreatitis is controversial in the era of the step-up approach. Although guidelines used to recommend that invasive intervention should be postponed, if possible, at least 4 wk to allow the collections to become walled-off[38]. This recommendation stemmed from the relationship between early open necrosectomy and high mortality, aimed to prevent these already critically ill patients from the “extra hit” of open surgery in the early phase. As the standard treatment shifted, postponing minimally invasive intervention until the walled-off formation may not be a prerequisite for safe and successful management in patients without persistent organ failure[39]. In contrast, it has been hypothesized that early drainage of infected necrosis might lessen systematic inflammatory response syndrome[40]. Additionally, in an international survey about the timing of intervention of necrotizing pancreatitis, 55% of expert pancreatologists stated that typically postponed drainage was used after treatment of antibiotics and support care, whereas the other 45% performed immediate catheter drainage after infected necrosis was diagnosed[41].
A retrospective study[42] of 193 patients showed that there was no difference in procedure-related complications between early and standard intervention time. However, the mortality of the early intervention group is higher (13% vs 4%). This result may reflect the severity of illness rather than the consequence of intervention timing because infections (91% vs 39%) and other complications were more common in the early intervention group. Most of the initial interventions involved in this study are endoscopic transmural drainage, which may contribute to the relatively low all-cause mortality rate (7.8%). Based on these results, the authors believe that endoscopy may be performed early in the setting of clinical deterioration and suspected infections.
Even so, based on our limited experience, it is suggested that patients with infected necrotizing pancreatitis should be treated with a primarily antibiotic administration and support care. If the symptoms are ameliorated, then the invasive interventions may be postponed until the necrosis becomes the walled-off form. Furthermore, invasive interventions may be obviated in some cases. Early debridement should be avoided except for strong indications like abdominal compartment syndrome. Currently, further advanced evidence about the timing of minimally invasive intervention is needed. The forthcoming results of an RCT (POINTER trial)[43] comparing immediate with postponed primary percutaneous drainage until necrosis encapsulation are expected to shed further insight into the ideal timing of primary percutaneous drainage.

Treatments
Since an RCT (PANTER trial)[44,45] showed that in the treatment of necrotizing pancreatitis, the minimally invasive step-up approach was superior to the open necrosectomy in both short- and long-term outcomes, the standard treatment has shifted from open surgical treatment to the step-up and minimally invasive approaches[1,33,46]. Afterward, many minimally invasive techniques are available to drain and/or debride the infected pancreatic or peripancreatic necrotic tissue, which can be generally classified based on the method of visualization (radiologic, endoscopic, hybrid, or other) and route (peroral, transpapillary or transmural, percutaneous retroperitoneal, and percutaneous transperitoneal, with or without transmural puncture)[47]. Currently, the most frequently used approaches are: (1) percutaneous drainage; (2) minimally invasive surgery; and (3) endoscopic drainage and necrosectomy.

Percutaneous drainage
The procedure of percutaneous drainage is comparatively handy. Moreover, it can provide a rapid and effective source control in patients who are too asthenic to undergo endoscopic or surgical drainage. In fact, prospective studies and systematic review have shown that primary percutaneous drainage alone can help 35.0%-55.7% of patients with WON to obviate further surgical intervention[35,45,48]. Percutaneous drainage is of definite advantage when the lesions are located at the paracolic gutters or pelvis where it is beyond the reach of endoscopic drainage. Percutaneous drainage also facilitates bedside lavation, and the catheter tract can act as a potential passageway for subsequent VARD. One major drawback of percutaneous drainage is the high incidence of pancreatic fistulae. It can be as high as 32% compared to 2% in the endoscopic approach[49]. Although most of the pancreatic fistulae can be handled by endoscopic retrograde cholangiopancreatography with pancreatic sphincterotomy or stent placement, it may decrease the life quality, which should not be neglected. The combined percutaneous and endoscopic approach may affect avoidance of pancreatic fistulae[50]. Additionally, to improve drainage efficiency in our center, an innovative method of three-dimensional visualization technology was used to assist percutaneous drainage, which can provide an optimal puncture path based on the precise anatomical evaluation[51].

Minimally invasive surgery
Minimally invasive surgery mainly included VARD and laparoscopic transgastric debridement. Since the surgical minimally invasive step-up approach was introduced in the PANTER trial[45], percutaneous drainage or endoscopic drainage, followed by VARD had been the mainstream for treating infected necrotizing pancreatitis. In addition, it was proved in an RCT (TENSION trial)[49] that there was no difference in major complication rates or mortality between endoscopic and surgical minimally invasive step-up approaches. However, those results may be because pancreatic fistulae were not defined as a major complication in this trial. Moreover, compared with minimally invasive surgery of VARD or, if not feasible, laparoscopic transgastric debridement, the endoscopic step-up approach reduced the proinflammatory response as well as the composite major complications in another small sample RCT (PENGUIN trial)[52]. Similar results were verified by a later RCT (MISER trial)[53] that enrolled 66 patients with infected necrotizing pancreatitis, in which the rate of systematic inflammatory response syndrome decreased after endoscopic intervention but increased after the surgical minimally invasive intervention. Furthermore, the MISER trial also showed that the endoscopic approach, as compared with the surgical minimally invasive approach, reduced the rate of major complications (11.8% vs 40.6%), particularly less likelihood of the enteral or pancreatic-cutaneous fistulae (0% vs 28.1%). Again, the endoscopic approach shortened the procedural duration, lowered costs, and increased the quality of life in this trial[53]. With those results of RCTs and other cohort studies, the endoscopic step-up approach is now recommended as the first-line therapy in the majority of patients with infected necrotizing pancreatitis.

Endoscopic drainage and necrosectomy
Endoscopic drainage and/or necrosectomy emerged two decades ago and have now evolved into the preferred approach with the development of relative technique and equipment (particularly the novel stents)[33,54,55]. Transgastric and transduodenal procedures are two main passages to achieve drainage. Although the transgastric passage is more often used, the safety and success rate of these two procedures are not significantly different. Decision-making usually depends on the anatomical relationship between the location or extension of WON and the stomach or duodenum. Like endoscopic drainage of PPC, during the treatment of WON, manipulations with the real-time guidance of EUS are safer than those without, particularly regarding avoidance of bleeding[56].
Numerous studies of plastic stents, lumen-apposing metal stents (LAMS), and other different subtypes of metal stents have been mushrooming in recent years, which is one of the most conspicuous characteristics in the endoscopic intervention. Traditionally, plastic stents with a double pigtail shape were indwelled to drain the collections and minimize migration risk, but the main limitation associated with plastic stents is the frequent occlusions due to the small-caliber diameter. Thus, endoscopists usually place two or more stents, enduring this technically difficult and time-consuming procedure, to ensure appropriate drainage. Even so, inefficient drainage and the need for subsequent reintervention is not uncommon in plastic stent drainage[27,57].
Then, the fully covered self-expandable metal stents (FCSEMS) were considered owing to a larger luminal diameter. Though the clinical success rate may be superior to plastic stents, the straight-shape stent, which was originally designed for bile duct drainage, was associated with higher rates of stent migration. Thus, many modified FCSEMSs with antimigratory design were introduced. In a prospective randomized study, a newly designed FCSEMS (BONA-Soo stent) with a flare at the proximal end and a 90-degree angulation flap at the distal end is comparable to plastic stents in terms of technical feasibility, efficacy, and safety in EUS-guided pancreatic and peripancreatic collection drainage[58].
A LAMS with a bilateral flanged, wide-lumen, short length design was utilized specifically for pancreatic and peripancreatic collection drainage, providing a double-head buckle to fasten the connection and allowing repeated access to the WON for endoscopic necrosectomy. Additionally, the matched cautery-enhanced delivery systems decrease technical difficulty and shorten the procedural time. Even though some studies show LAMS might have a slight advantage over plastic stents in terms of clinical success[27,59,60], more studies have shown that there were no differences between LAMS and plastic stents regarding the technical success rate, clinical success, recurrence in drainage of pancreatic, and peripancreatic collections[24,25,60-62]. In contrast, the bleeding risk (including pseudoaneurysm bleeding, which is life-threatening and may require immediate interventional radiology-guided coil embolization or open surgery) is higher in the LAMS group[32,61,62]. Moreover, in an RCT, non-superiority of LAMS over plastic stents was observed, and stent-related adverse events and procedure costs of LAMS were higher[63]. A systematic review including 17 studies (881 patients) also proved that no difference in the overall treatment success, adverse events, and recurrence between metal stents (including FCSEMS and LAMS) and plastic stents[64].
Therefore, the debate on the choice of stents for WON in EUS-guided drainage is still intense. This situation may reflect the fact that no stent is perfectly suitable for endoscopic drainage. Thus, we explored EGF as an innovative alternative therapy without any stents. This procedure is as follows. We first selected appropriate sites for gastric fenestration with the guidance of EUS. Then the gastric wall was incised layer by layer as in endoscopic submucosal dissection until gastric muscularis propria and adherent WON wall were both penetrated. The advantage of EGF is that the diameter of the fenestration site can be safely expanded to 2-3 cm according to the spatial orientations of WON and with the guidance of EUS, which greatly exceeds the caliber of LAMS, allowing more effective drainage or subsequent necrosectomy. In addition, it evades stent-related adverse complications and may be less expensive. Recently, 5 patients attempted to undergo this procedure in our center, and 4 of them were successful. The preliminary experiences of this procedure suggest that EGF is a promising intervention in patients with WON, perhaps outperforming endoscopic LAMS placement if the WON is adherent to the gastric wall[65].
In summary, WON is more troublesome than PPC, especially when infection develops. The sterile asymptomatic lesions can be treated by conservative support, but the symptomatic lesions may require invasive intervention, particularly when the coexisting infection is suspected. The timing of intervention is debatable. Although the postponed intervention was pragmatic experience in the era of open surgery, it remains reasonable to hold the statement in the era of minimally invasive intervention before strong evidence to support early intervention. The endoscopic step-up approach is the preferred approach to treat WON, whereas percutaneous drainage followed by VARD is an important alternative therapy. Given the considerable stent-related problems like bleeding and stent clogging, the innovative approach of EGF without any stents may be a promising procedure in selected patients.

CONCLUSION
[bookmark: OLE_LINK185][bookmark: OLE_LINK186]Pancreatic and peripancreatic collections are the most frequent local complications associated with acute pancreatitis. The acute peripancreatic fluid collections and acute necrotic collections in the early phase usually can be treated with supportive care. In contrast, PPC and WON may require invasive intervention when they are symptomatic or suspected of infection. The treatment of PPC is relatively simple. Currently, the EUS-guided transmural drainage with plastic stents is the preferred approach, which has high efficacy and safety. The treatment of WON is more complex and challenging. With the development of the minimally invasive intervention, both morbidity and mortality of WON have been dramatically reduced. Currently, the step-up approaches are the standard treatment for symptomatic WON. Given the high risk of pancreatic fistulae in percutaneous drainage or surgical minimally invasive step-up approach, the endoscopic step-up approach is now the most preferred intervention if the lesions can be reached endoscopically. However, this procedure is still full of challenges due to the stent-related problems. Therefore, innovative approaches to improve the prognosis of WON are still thirstily needed.
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