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Abstract

With over a third of Americans being considered obe​se, bariatric procedures have now become the most performed operation be general surgeons in the United States. The most common operations are the Laparoscopic Roux-en-Y Gastric Bypass, the Laparos​co​pic Sleeve Gastrectomy, and the Laparoscopic Adjustable Gastric Band. With over 340000 bariatric procedures preformed worldwide in 2011, the absolute number of complications related to these operations is also increasing. Complications, although few, can be life threatening. One of the most dreaded acute complication is the anastomotic/staple line leak. If left undiagnosed or untreated they can lead to sepsis, multi organ failure, and death. Smaller or contained leaks can develop into fistulas. Although most patients with an acute anastomotic leak return to the operating room, there has been a trend to manage the stable patient with an endoscopic stent. They offer an advantage by creating a barrier between enteric content and the leak, and will allow the patients to resume enteral feeding much earlier. Fistulas are a complex and chronic complication with high morbidity and mortality. Postoperative bleeding although rare may also be treated locally with endoscopy. Stenosis is a more frequent late complication and is best-managed with endoscopic therapy. Stents may not heal every fistula or stenosis, however they may prevent certain patients the need for additional revisional surgery.
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Core tip: The majority of general surgeons and all bariatric surgeons will be faced with complications related to bariatric surgery. Understanding the new anatomy and most frequent complications is para​mount to treating these patients appropriately. The use of endoscopic self-expanding stents alone or in combination with an operation can stabilize and occasionally completely heal anastomotic leaks and fistulas. Endoscopy can also be useful in the diagnosis and treatment of bleeding, stenosis, and ulcerations. This review will summarize the current literature on endoscopy for bariatric complications. 
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INTRODUCTION

Obesity is a complex and chronic disease that is attributed to a combination of genetics and enviro​nmental factors. In the United States in 2011-2012, 69% of adults aged over 20 were considered overweight, 35.1% were obese, and 6.8% were morbidly obese. Similar trend are also seen in children (2-19 years) with obesity rate of 16.9% during the same period[1]. It is the second leading cause of preventable death in the United States, second only by smoking. The gap between these two has be diminishing and obesity is thought to overtake smoking in the near future[2]. Although lifestyle modifications have good short term results (1 year)[3], longer follow up has demonstrated a significant advantage to patients who have undergone a bariatric procedure[4]. The number of bariatric procedure performed world​wide in 2011 is estimated at 340768. The most commonly performed operations are the [Roux-en-Y gastric bypass RYGB (46.6%)], sleeve gastrectomy [SG (27.8%)], bilio-pancreatic diversion with duodenal-Switch [BPD/DS (2.2%)], and the Adjustable Gastric Band [AGB (17.8%)][5]. Over 90% these procedure are performed laparoscopically. The mean percentage of excess weight loss is 61.6%, 57%, 70.1%, and 47.5% respectively[6,7]. With an increase in the number of procedure being performed worldwide, as will the complications. These can be divided into intraoperative, perioperative, and late. The two latter can be further subdivided into local and systemic (Table 1). The sleeve gastrectomy is noteworthy as is does not create any mesenteric defects, thus the potential for internal hernia is eliminated.

Perioperative complications, although rare, are life threatening and must be diagnosed and treated promptly. Many of the clinical signs and symptoms are vague and subtle and can easily be overlooked. Late complications, although less life threatening, can be a diagnostic dilemma. Endoscopy is an excellent first line tool and may be simultaneously diagnostic and therapeutic. We will explore the pathophysiology, incidence and management of anastomotic/staple line leak, fistulas, stenosis, ulcers, and bleeding. 

ANASTOMOTIC AND STAPLE LINE LEAKS

Leaks occur when there is discontinuity of tissue apposition at the site where the tissue has been stapled and divided. It is generally felt that leaks within 48 h are caused by a technical failure. This can be a result of stapler misfire, wrong staple size for the tissue, or tissue trauma. Leaks occurring after several days are more likely due to tissue ischemia cause by tension on the anastomosis, distal bowel obstruction, or hematoma. In both situations, the intraluminal pressure exceeds the strength of the staple line[8]. Risk factors for leaks are increased age, male gender, sleep apnea (SA), and reversional surgery[9]. The incidence of leaks after RYGB has been as high as 8.3%, however most recent data would suggest the incidence to be closer to 1.1%[8,10,11]. The most common sites for anastomotic leak in the Roux-en-Y gastric bypass is the gastrojejunal anastomosis (GJA) 42.2%-67.8%, gastric pouch 10.2%, excluded stomach 3.4%, jejunojenual anastomosis 5.5%-7.8%, or in a combination or these sites in 14%[11,12]. As for sleeve gastrectomies, the most common location of staple line leak is the proximal third of the stomach occurring at the level of the cardiac notch in approximately 75%-87.5%[13,14]. Overall leak rate-related mortality is low (0.6%) in RYGB, however leak associated mortality is significantly higher (14.7%-17%)[9,15]. The results are similar in the sleeve gastrectomy population with an incidence of 1%-2.7%[14,16-18], overall leak-related mortality 0.14%, and leak associated mortality 9%[14]. 

Anastomotic leaks can be classified as acute < 7 d, early 1-6 wk, late 6-12 wk, chronic > 12 wk[17]. Regardless of the time at which the anastomotic leak occurs, a thorough clinical assessment must me performed. Diagnosis of these leaks can be quite difficult with the most commonly found abnormality being sustained tachycardia > 120 bpm[19,20]. Other symptoms that have been reported are abdominal pain, use of more analgesics than expected, no ambulation within 2 h of surgery, and shortness of breath[11]. Laboratory abnormalities may show leukocytosis or an elevated C-reactive protein, although these are not always present. The use of an upper gastrointestinal series with water-soluble contrast or computed tomography may confirm the diagnosis, however these tests should not delay a return to the operating room. Most surgeons (86%) would take the patient to the OR with an unconfined and persistently symptomatic patient[17]. The majority (39%-81%) of patients with acute or early anastomotic leaks will ultimately return the the OR[11,12,19,20]. In the subgroup of patients who have minimal symptoms, are hemodynamically stable, and have a contained leak, conservative management may be warranted. Traditionally this management was NPO status, broad-spectrum antibiotics, percutaneous drains, and parenteral nutrition[11]. 

Endoscopic stents were initially designed as a tool of palliation for obstructing esophageal, gastric, and colorectal cancer. Some of the first published data for using stents across an anastomotic leak was in the thoracic population after esophageal resections. Leak rates as well as mortality after re-operation in this population was much higher therefore prompting a more conservative solution[21]. Most endoscopic stents used today are covered self-expanding metal stents (SEMS), partially covered self-expanding metal stents, and covered self-expanding plastic stents (SEPS) (Figure 1). These stents will provide a barrier between endoluminal bacteria and the acidic enteric content and the anastomotic disruption. Having an intraluminal device that will keep the anastomosis patent may also prevent wound contraction and the subsequent development of stenosis. The presence of these stents also confers the advantage of early enteral feeding. Healing success is defined as radiological confirmation of no leak after removal of stent. Stents are successful in 80%-94% of acute anastomotic leaks with stents left in place ranging from a mean of 41 d to 3.2 mo. Most patient may resume an oral liquid diet within 1-3 d. The most common side effects of the stent are early satiety, nausea, epigastric pain, and hypersialosis[22-24]. In a recent international expert panel consensus including 24 centres and over 12000 cases of laparoscopic sleeve gastrectomy (LSG), 93% of responders found the use of a stent for and acute proximal leak is a valid treatment option[17]. The most frequent complication of stent placement is stent migration seen in 16.9%-59%[25]. Most migrations are only a few centimetres, however this is enough to uncover the leak. The stents may also migrate distally with most passing per rectum. Only a few require an elective operation for stent retrieval. An urgent OR for erosion through the gastrointestinal wall and laceration of a blood vessel has also been described. Partially covered SEMS, larger diameter (18-22 mm), and longer length (15 cm) seem to have the least potential to migrate. The procedure of stent placement is most commonly performed in the operating room under general anesthesia with edotracheal intubation. The endoscope is use to identify the location of the leak and mark the location with radio-opaque clips. A guide-wire is also placed through the Roux limb. Under fluoroscopy, the stent deployment system is positioned across the leak and released. The length of the procedure can range from 23-47 min[24,26,27]. Endoscopic extraction is easiest with fully covered SEMS or SEPS. They can be grasped with large toothed graspers and extracted with firm steady pressure. Partially covered SEMS may have tissue ingrowth at either end. Two common techniques from removal are argon plasma coagulation and insertion of SEPS within the SEMS to induce tissue necrosis and easy extraction at a later date.

BLEEDING

Early bleeding after surgery can be intraluminal or extraluminal. The most frequent site of bleeding is the site of the anastomosis of staple lines. A risk factor for early bleeding is the presence of diabetes mellitus. The minority of bleeds will require an intervention more involved than a simple blood transfusion, and even fewer will require reoperation (21%)[28]. Bleeding is most often diagnosed with a postoperative decrease in hemoglobin. Uncommon clinical findings are hemo​ptysis, bright red blood pre rectum, or melena. A patient with hemodynamic instability, a distended or tender abdomen, or falling hemoglobin should be managed with an expeditious return to the operating room.

The gastroscope may be used may be used cauti​ously in the early post op with minimal air insufflation to avoid undue tension on the fresh anastomosis. The use of endoclips (Figure 2) alone or in combination with epinephrine is preferred to electrocautery[29].

FISTULAS

Anastomotic disruption with a more indolent and con​tained leak may ultimately form a fistula. A theory for the formation of a gastrogastric fistula is an incomplete transection of the gastric pouch and gastric remnant. The most common locations of an enteric fistula after bariatric surgery are gastrogastric, gastrocutaneous, duodenocutaneous, gastroperitoneal, and more rarely gastro-bronchial[8,26,30]. The incidence of gastric fistulas after bariatric surgery has not been well described, it may be in the order of 14.2% after an anastomotic leak[19]. The presence of a fistula will increase mortality with an order of magnitude of 8%-37.5%. It will also increased morbidity associated with a prolonged hospital stay, frequent hospital/clinic visits, and home care[31]. Success after stenting has been much less favourable than in the acute leaks. The success ranges from 19%-81%[19,26,32]. During an international expert panel for LSG, 89% of centres agree that stenting has a limited utility for chronic leaks (> 12 wk)[17]. Bège et al[25] have described a series of interventions starting with endoscopic drainage and debridement (± Amikacin 500 mg into the cavity), placement of a nasocystic tube, and placement of a plastic double-pigtail stent. A stent was inserted if the opening was more than 1 cm in diameter. The stent was secured proximally with endo-clips. If there was no resolution after 6 wk, therapeutic endoscopy was performed with placement of clips and/or injection of synthetic glue (N-butyl-2-cyanoacrylate) within the fistula cavity. Success after the first intervention was 64% of patients with late leaks/fistulas. Eisendrath et al[26] had a 61.9% success after stent alone, and an increased success rate of 80.9% the use after biologic glue, fistula plug, or clips.

ULCERS

Marginal ulceration may be seen in 0.49%-20% after RYGB[33-35]. The most common symptoms include epigastric pain, nausea, vomiting, food intolerance and bleeding. It is one of the most common finding on endoscopy in patients presenting with abdominal pain (52%)[36]. Risk factors include smoking (OR = 30.6), NSAIDs (OR = 11.5), diabetes (OR = 5.6), ischemia, increased stomach acid, bile acid reflux, Helicobacter pylori (H. pylori), steroids, alcohol, and foreign body[35,37-40]. Management is largely directed to the suspected etiology. Cessation of smoking, NSAIDs, and good blood glucose control is paramount. Proton pump inhibitors taken twice daily and tapered for 3-6 mo have had good results. If sampling of gastric fluid reveals normal or alkaline pH, sucralfate four times daily may have better results[41]. Biopsy proven H. pylori should be treated and visible suture should be removed. Non-healing ulcers should raise the possibility of a gastrogastric fistula.

STENOSIS/STRICTURE

This late complication can present with early satiety, nausea, vomiting, dysphagia, obstruction, retrosternal or abdominal pain[35]. These most commonly occur at the GJA and have an incidence of approximately 3%-12%[42-45]. Less frequently, stenosis can be seen at the enteroenteric anastomosis, the passage of the Roux limb through the mesocolon (Retrocolic approach only), and the Petersens defect. They most commonly present after 4-8 wk post op[46,47]. GJA with a linear stapler has a lower stricture rate of 2% compared to the 21 mm circular EEA stapler with a rate of 14%[19]. Risk factors include small (< 25 mm) circular stapler and marginal ulcers. The majority (90%) of patients will be amenable to endoscopic dilatation[47-49]. Dilatation may be attempted cautiously in as early as 4 wk post operatively. Frequently two, three or more dilatation may be required. With conscious sedation, the endoscope is passed to the level of the GJA. The diameter of the stricture is frequently be smaller than 3 mm and precludes passage of the endoscope. Caution must be applied when passing a guide wire and the balloon dilator through the stenosis blindly. If any resistance is encountered, it should raise the possibility of passage into the blind limb. The balloon dilator is passed through the structured segment until its midpoint is at the maximal level of the stenosis. The smallest balloon is used initially and the size is progressively increased with every successful dilatation. This is felt to reduce the risk of perforation reported to be 3%-5%[46]. Dilatations of up to 15 mm, even in the first procedure, have been shown to be safe. The use of stents for treating strictures that have failed dilatation has not been fruitful. Puig et al[32] have had minimal success with only 2 of 16 patients not requiring and operative revision.

CONCLUSION

As the number obese patients increases, as will the number bariatric procedures. We will be left with a large number of patients with complications requiring adequate diagnosis and treatment. The surgeon is expected to promptly identify and appropriately manage early and late complications. Only surgeons who have performed the operations truly understand the new anatomy. Diagnostic and therapeutic endoscopy should be considered a first line tool in stable patients with perioperative complications such as anastomotic/staple line leaks, and bleeding. The placement of self-expanding metal or plastic stents in a patient with an anastomotic leak has shown favourable results. Late complication often present with vague complaints such as nausea, vomiting, or abdominal pain. Endoscopy is an excellent instrument for early diagnosis and treatment. SEMS, SEPS alone or in combination with metal clips, biologic glues, and biologic fistula plugs for treatment of fistulas should be considered first line therapy despite modest results. This strategy should greatly decrease the morbidity and mortality by reducing the rate of a revision surgery.
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Figure Legends

[image: image1.png]



Figure 1  Self-expanding metal stents. A: Partially covered self-expanding metal stent; B: Partially and fully covered self-expanding metal stents; C: Fully covered self-expanding metal stent; D: Self-expanding plastic stent. Images courtesy of BostonScientific.com and Endotek.merit.com.
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Figure 2  Resolution clip. Image courtesy of BostonScientific.com.
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Table 1  Postoperative complications


�
Local


�
Systemic 


�
�
  Intraoperative


�
Iatrogenic splenectomy (0.41%)


�
�
�
  Perioperative


�
Anastomotic leak (1.1%)


GI hemorrhage (2.5%)


Trocar injury (0.1%)�
Deep vein thrombosis (1%)


Pulmonary embolism (0.5%)


Bowel obstruction (1.7%)


Wound infection (3%)


Pneumonia (0.2%)


Cardiac event


Mortality (0.2%-1%)�
�
  Late 


�
Anastomotic stricture (3%-12%)


Marginal ulcer (0.5%-20%)


“Candy Cane” syndrome


Gastroesophageal reflux�
Bowel obstruction (2.5%)


Incisional hernia (0.5%-8%)


Internal hernia (1%-3%)


Dumping syndrome (up to 30%)


Cholecystitis (up to 30%)


Anemia


Vitamin deficiencies�
�









