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Abstract
BackgroundChronic non-healing or refractory pancreatic fistulae are rare complications of pancreatic surgery (pancreaticoduodenectomy, distal pancreatectomy) or pancreatitis. Materials and MethodsWe conducted a thorough literature search of electronic databases such as PubMed, Google Scholar, BioMed Central, and Co-chrane Library using the keywords and medical subject headings (MeSH) terms “chronic pancreatic fistula”, “post-operative fistula”, “fistula management” and “refractory pancreatic fistula”. The purpose of this review is to evaluate the management options for refrac-tory pancreatic fistula (PF).ResultsLiterature reveals that refractory pancreatic fistulae have been managed by techniques like endoscopic ultrasound (EUS)-guided techniques like transmural puncture by clamping, puncture of the fistula tract, transmural placement of pigtail stent, and EUS-guided pancreaticogastrostomy. Other techniques are postoperative endoscopic pancreatic stent placement in Grade C pancreatic fistula, intestinal decompression catheter insertion into the jejunum, embedding fistulojejunostomy, and fistulojejunostomy.ConclusionIn conclusion, embedding fistulojejunostomy, EUS-guided transmural puncture by clamping, and EUS-guided transmural place-ment of pigtail stent are effective techniques for the management of refractory pancreatic fistulae. Yet further studies in a larger population are recommended.
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Introduction

I n 2005, the International Study Group of Pancreatic Fistula (ISGPF) defined pancreatic fistula (PF) as an abnormal communication between the pancreatic ductal epithelium and another epithelial surface containing pancreas-derived, enzyme-rich fluid. 1 The diagnostic criteria is serum amylase levels greater than three times the normal values starting from the third post-operative day.2 The modification in the ISGPF definition of PF in 2016 led to “clinically relevant” grading; Grade A was more appropriately grouped as an asymptomatic pancreatic leak. Grade B included those cases requiring interventional procedures for fistula management, usually with persistent drainage after three weeks and signs of infection.3 Grade C is the most severe form, with an incidence of 15% of the total PF after pancreaticoduodenectomy and mortality of 35%, and is characterized by the need for reoperation, organ failure, and sepsis.4,5 Post-operative pancreatic fistula is seen frequently, caus ing morbidity in up to 41% of cases of pancreatic resection surgery.6 Despite a constellation of management options, the per sistence of the pancreatic fistula is encountered in some cases. Although refractory PF is rare, it is associated with a high morbidity. The recurrence rate is higher in PF caused to pancreatic duct ABSTRACT
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Chronic pancreatic fistula; Pancreatectomy; Pancreaticoduodenectomy; Fistutolojejunostomy; Post-operative pancreatic fistula. 24 Systematic Review | Volume 5 | Number 2| disruption (PD). The recurrence rate of pancreatic fistulae is up to 30% in patients with partial PD undergoing endoprosthesis. The incidence of recurrent PF ranges from 67-80% in patients with complete PD.7 Refractory PF causes an abdominal abscess, hemorrhage, pancreatic pseudocyst, serum electrolyte imbalance, body fluid loss, malnutrition, and infection.8 The definition of refractory PF fistula is somewhat vague. PF usually spontaneously heals in most cases, but they persist or recur in a few cases. Studies show that 50-80% of all types of PF resolve within 4-6-weeks.9 If medical or endoscopic interventions fail to correct PF beyond six-weeks, it is referred to as refractory PF.10 The purpose of this review is to evaluate the management options for refractory PF.

Materials And Methods

We conducted a thorough literature search of electronic databases such as PubMed, Google Scholar, BioMed Central, and Cochrane Library using the keywords and medical subject headings (MeSH) terms “Chronic pancreatic fistula”, “post-operative fistula”, “fistula management” and “refractory pancreatic fistula”. The literature search yielded research studies related to refractory pancreatic fistulae, and we screened those encompassing management options for refractory pancreatic fistulae. No language compulsions were followed in study selection. The primary outcome in the included studies was the resolution of the persistent pancreatic fistula.

Results

A total of 7 studies were retrieved from the above-mentioned search. The studies highlight the different management options for refractory PF. Operative choices depend on the ductal anatomy and history of previous resections. Endoscopic approaches may be attempted first as they carry less morbidity than surgical approaches (Table 1). The paragraphs below highlight the manage ment options for such patients, starting from medical management to endoscopic options, and finally, surgical options.

Medical Management of Refractory Pancreatic Fistula

Although conservative and medical management plays a limit ed role in refractory PF cases, these measures are employed for symptomatic management while the surgeon plans the intervention. These measures include reduction of pancreatic stimulation by maintaining the patient’s nil by mouth (NPO) and nasojejunal feeding to correct malnutrition. In addition, enteral nutrition is associated with a lower incidence of infection, higher 30-day fistula closure rates, and shorter time to closure of the post-operative pancreatic fistula than total parenteral nutrition.

Somatostatin analogs, such as octreotide (100 µg subcutaneously three times a day), can be used in patients with high-output PFs or those with electrolyte abnormalities or skin breakdown. Somatostatin preparations may effectively reduce fistula output, but not fistula closure rate. In a 2012 meta-analysis of seven randomized trials that included 297 patients, of which 102 had pancreatic fistulae, closure rates were not significantly higher in patients treated with somatostatin analogs than in controls.6 Endoscopic ultrasound-guided transmural puncture by clamping: Partial pancreatic duct disruption responds well to transpapillary endoprosthesis placement, facilitating the drainage of pancreatic secretions by reducing the transpapillary pressure gradient. How ever, this technique seldom exists in complete pancreatic duct disruption settings, where the pancreatic tissue proximal to the disruption continues to drain secretions, forming a PCD despite endoprosthesis placement. It forms a complicated fistulous tract that is refractory to conservative treatment. EUS-guided transmural puncture using a clamp has been reported to be an effec tive endoscopic correction technique in such cases. Rana et al 8 attempted to create a pancreatic fluid collection (PFC) by clamping the disrupted duct with a catheter for almost 48 hrs Subsequently. The PFC was drained using EUS-guided transmural drainage with a 19-gauge needle. The fistulous tract was dilated with a 4 mm balloon when the PFC was >4 cm, and 3 or 5 cm double pigtail stents were placed. For PFC≤4 cm, the transmural tract was kept, and a double-pigtail stent was positioned. When performed on five patients, it was successful in four patients, with a cure rate of 80%. Endoscopic ultrasound-guided puncture of fistula tract: When abutting the pigtail catheter with the gastroduodenal lumen is impossible, direct drainage of the PFC must be performed. Sometimes, the pigtail catheter may not be adjacent to the enteric lumen, depending on the anatomy or site of pancreatic duct disruption. T able 1. Success Rates of Different Surgical Interventions Done in Refractory Pancreatic Fistula Study Year Country Management T echnique Number of Participants Success Rate Rana et al8 2019 India EUS-guided transmural puncture by clamping 5 80% EUS-guided puncture of fistula tract 1 100% EUS-guided transmural placement of Pigtail Stent 3 100% EUS-Guided Pancreaticogastrostomy 4 100% Luo et al9 2018 Taiwan Embedding Fistulojejunostomy 5 80% Calu et al11 2012 Romania Fistulojejunostomy 1 100% Hama et al10 2011 Japan Intestinal decompression catheter insertion into jejunum 1 100% Grobmyer et al9 2009 USA Postoperative endoscopic pancreatic stent placement in Grade C PF 8 62.5% Nair et al12 2007 USA Fistulojejunostomy 8 62.5% USA- United States of America, PF: Pancreatic Fistula, EUS: Endoscopic Ultrasound The disrupted duct was localized directly using a linear echoendoscope and drained using a 19-gauge needle. The transmural tract may be dilated, and a plastic stent may be placed. One patient with refractory PF was successfully treated with a direct puncture of the fistula tract.13 Endoscopic ultrasound-guided transmural placement of pigtail stent through gastric opening of trans-gastric post-percutaneous drainage: Disconnected pancreatic duct syndrome (DPDS) poses a considerable challenge in its management owing to the devel opment of refractory PF that further complicates post-percuta neous drainage (PCD). The endoscopic transmural approach is a minimally invasive technique employed to resolve PCD in fistulae resulting from DPDS with draining secretions >50 ml/day. Transmural plastic stents successfully managed walled-off necrosis and DPDS, ensuring enteral drainage of secretions, thus preventing pancreatic fluid collection. The absence of pancreatic fluid collection is directly related to the minimal chance of developing recurrent fistulae. However, surgical management is required in cases of refractory PF. EUS-guided transmural pigtail stent placement is effective, even in refractory cases that require open surgery. Rana et al8 described the formation of the PFC by instilling 100-300 ml of water in PCD catheters. However, if this technique failed, the pigtail catheter was adjoined with the gastroduodenal lumen, and then upon dilatation of the fistulous tract, a 3 or 5 cm pigtail stent was placed. This method was successful in three patients, and all the patients were completely cured with no complications.

Endoscopic ultrasound-guided pancreaticogastrostomy: Conventional endoscopic transpapillary drainage catheters may be insufficient for some patients. EUS-guided pancreaticogastrostomy is an endoscopic technique often employed to correct refractory PF and dilated pancreatic duct drainage in symptomatic patients in whom drainage is impossible.

Fluoroscopy with contrast media is used to augment endoscopic findings of disrupted pancreatic duct anatomy. It involves transgastric endosonography to visualize the fistulous tract. A transgastric puncture of the pancreatic duct through the fibrous parenchyma was performed using a 19-gauge needle. A 0.035-inch guidewire was inserted through the needle into the duct in the tail direction. A high-frequency ring knife was pushed forward over the guidewire up to the gastric wall to perform gastropancreaticostomy with the help of a ring knife and concentric cauterization. A stent was placed 1.5 2 cm above the mucosa of the gastric wall within the gastric cavity. This allows the direct drainage of pancreatic secretions into the gastric lumen. Research suggests that EUSguided pancreaticogastrostomy may be a safe procedure; however, further investigations must be performed to evaluate patient selection for the procedure. Rana et al8 demonstrated that EUS-guided pancreaticogastrostomy might be utilized in treating refractory PF when other EUD-guided techniques such as clamping, transmural pigtail stent placement, and fistula puncture failed to resolve PF. They successfully treated 4 patients using this technique, and the success rate was 100% and the healing time ranged from 5-21-days. Post-operative endoscopic pancreatic stent placement: A refractory grade C pancreatic fistula is managed with post-operative endoscopic pancreatic stent placement. Grobmyer et al 9 confirmed extravasation of contrast from the distal end of the pancreatic duct using endoscopic retrograde cholangiopancreatography (ERCP). Pancreatic stents were placed in eight patients at a median of 48days post-operatively and left for 47-days. Before stent removal, ERCP demonstrated closure of the pancreatic fistula. The median time to complete resolution of the fistula was 41-days after stent placement. This technique was successful in 62.5% of the cases after the first intervention, and the rest underwent transgastric and computed tomography (CT) drainage, after which the cure rate was 100%. Thus, refractory grade C pancreatic fistulae can be secured using this technique.

Intestinal decompression catheter insertion to jejunum: Refractory PF can also be managed by placing an intestinal decompres sion catheter (IDC). An anastomosis is made between the fistulous tract and jejunum using an IDC. This procedure can be performed under local anesthesia. Hama et al10 successfully placed an IDC as an alternative, uneventful, and safe technique for refractory fistula management.

Embedding fistulojejunostomy: Embedding fistulojejunostomy (EFJ) is an innovation in contemporary fistulojejunostomy procedures. In contrast to fistulojejunostomy, EFJ involves detachment of the fistula tract from the external site and its insertion into the jejunal lumen. It does not require direct suturing of the fistula tract into the Roux-n-Y jejunal lumen, as observed in Fistuloje junostomy. Luo et al 14 evaluated EFJ in five patients with refractory PF for ≥30-days. They demonstrated that 80% of patients underwent complete recovery after EFJ when the follow-up from 12-124-months. One patient required surgical correction due to wound infection. EFJ is preferable to Fistulojejunostomy in terms of mean operating time <15 min, minimal blood loss, and shorter hospital stay ≤10-days. The indication for EFJ in refractory PF is a fistula wall thickness of ≥3 mm for more than 3-months.

Fistulojejunostomy: Fistulojejunostomy is one of the most common procedures used for managing refractory external pancreatic fistulae. It involves incision of the fistulous tract from the skin reaching the abdomen and removal of a substantial part of the fistulous tract up to the root of the mesocolon. Fistulojejunos tomy was then performed in an end-to-side manner. A single layer of absorbable suture is typically required in this procedure. Calu et al11 document Fistulojejunostomy as an effective, safe, and fast procedure for intractable external PF with minimal complications, recurrence, or pseudocyst formation. The effectiveness of Fistulojejunostomy is well-pronounced in the surgical management of pancreatic duct disruption that occurs as a complication of necrosectomy done in acute pancreatitis.

Furthermore, when the inflammatory reaction or adhesions hamper the dimensions of the pancreatic remnant, Fistulojejunostomy remains a viable option for surgical correction of refractory that failed non-interventional treatment EUS-guided stunt placement. Nair et al12 studied the outcomes of fistulojejunostomy in refractory PF in 8 patients from 2003 to 2006. The outcomes were uneventful in 62.5% of the cases.

Furthermore, the mean hospital stay was 8-days. The average blood loss was 280 ml, but the operating time was 2.5 hrs longer than most endoscopic techniques.

T otal pancreatectomy: Research shows that 15% of all pancreatic fistula cases have complications, such as sepsis and life-threatening hemorrhage. In such cases, elective total pancreatectomy is preferable and should be considered. Elective total pancreatectomy is indicated when all other surgical measures fail. It avoids emergency completion of pancreatectomy and is associated with a high mortality rate. It is a non-conservative method that may be seen as a last resort and a desperate measure to eliminate PF.

Discussion

Pancreatic duct disruption may occur because of complications in the surgical management of acute or chronic pancreatitis, trauma, pancreatic neoplasms, and pancreatic resection. A constellation of systemic signs and symptoms are usually observed in external or internal pancreatic fistulae. The most common symptoms are abdominal abscess, hemorrhage, pancreatic pseudocyst, skin erosion, serum electrolyte imbalance, body fluid loss, malnutrition, and infection. Iatrogenic causes remain the most common causes of pancreatic fistula.12 Post-operative pancreatic fistula (POPF) is frequently observed, causing morbidity in up to 41% of cases of pancreatic resection surgery. Post-operative pancreatitis is a risk factor for fistula development. In addition, a fistula or abscess may serve as a gateway for infection that may extend to the abdominal viscera, which warrants prompt fistula management. Otherwise, pancreatic fistula entails the risk of sepsis, contributing to 1% mortality associated with it. 1 Pancreatic fistula is further stratified into internal pancreatic fistula and external pancreatic fistula. The former is characterized by pancreatic-enteric anastomosis, in which the pancreatic duct system or parenchyma communicates with the abdominal cavity, leading to the spilling of pancreatic secretions.15 An external pancreatic fistula is a communication between the pancreas and skin. This first to last usually causes excoriation of the skin. A higher-output external pancreatic fistula drains secretion >200 ml/day while a low-output external pancreatic fis tula drains secretions <200 ml/day. Most cases of pancreatic fistulae are self-limiting and negotiated with conservative or supportive management. Biological glue application for external pancreatic fistula, a somatostatin analog, and minimal pancreatic stimulation by total parenteral nutrition, keeping the patient nil per oral (NPO), is an important cornerstone of nonsurgical management. Surgical debridement or open surgery for correcting pancreatic fistula is indicated when signs of infected or sterile pancreatic necrosis, visceral damage, or sepsis are present. Minimally invasive approaches to curtail pancreatic fistula include endoscopic debridement, lapa roscopic pancreaticoduodenectomy, and percutaneous CT-guided catheter drainage.8 Despite the plethora of management options, recurrence of pancreatic fistula is encountered in many cases. The recurrence rate of pancreatic fistula is up to 30% in patients with partial pancreatic duct disruption undergoing an endoprosthesis. At the same time, the incidence of refractory fistula is from 67- 80% in patients with complete pancreatic duct disruption.

When patients fail to respond to percutaneous drainage, endoscopic interventions, or other novel techniques, operative intervention is the most viable strategy to eradicate the fistula. It should be emphasized that sufficient time must be allowed for spontaneous closure of the fistula; as stated, spontaneous closure of fistulae can occur at an average of 70-days.16 Many different operative approaches have been employed. Operative choices de pend on the ductal anatomy and history of previous resections.17 If a patient has had a prior pancreatoduodenectomy, then either a completion pancreatectomy or a revision of the anastomosis can be performed. Many authors have demonstrated substantial morbidity and mortality associated with performing a completion pancreatectomy.18 This operation is associated with substantive perioperative complications related to the technical challenges associated with reoperation and incurs significant life-long morbidity in the apancreatic state. Distal pancreatectomy can be performed in patients with duct disruption in the body or tail regions. Other novel operative approaches to treat refractory pancreatic fistulae are described in detail in this review article. One of the limitations of the studies available in the review is small sample size. Further studies in a larger population are recommended.

Conclusion

Embedding Fistulojejunostomy is a safe technique for managing refractory external pancreatic fistula and is indicated when pan creatic fistula persists for more than 90-days with a wall thickness ≥ 3 mm. EUS-guided pancreaticogastrostomy, and EUS-guided puncture of the fistula tract are alternative techniques for managing refractory PF with variable success rates. Yet further studies in a larger population are recommended.
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