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Abstract
BACKGROUND 
Acute gastric remnant bleeding is a rare complication of bariatric surgery. 
Furthermore, acute bleeding from the gastric remnant resulting in gastric remnant 
outlet obstruction has not been described previously. Endoscopic management of 
gastric remnant bleed has been challenging due to difficulty accessing the 
excluded stomach. Traditionally, this necessitates surgical intervention. Recently, 
however, the adoption of endoscopic ultrasound-directed transgastric 
intervention provides an alternative approach to management.

CASE SUMMARY 
A 65-year-old male with a prior gastric bypass presented with the sudden onset of 
progressive abdominal distension, nausea, and melena of two days duration. His 
imaging illustrated a massively distended stomach. A nasogastric tube did not 
result in drainage of fluid or decompression of his abdomen. His endoscopy 
revealed a normal-appearing gastro-jejunal anastomosis and confirmed the 
distended "fluid"-filled gastric remnant. An endoscopic ultrasound-directed 
gastrogastrostomy was created to decompress the gastric remnant. Two liters of 
blood was suctioned before a large adherent clot was visualized in the gastric 
antrum. The patient underwent emergent angiography with embolization of the 
gastroduodenal artery. He was discharged with a stable hemoglobin level and 
resolution of symptoms. Healing superficial gastric ulcers were visualized on a 
follow-up endoscopy. Gastric biopsies were consistent with Helicobacter pylori 
infection for which the patient was treated, and successful eradication was 
achieved.

CONCLUSION 
This patient benefited from a timely diagnosis and effective therapy of an acute 
gastric remnant obstruction from a bleeding ulcer with endoscopic ultrasound-
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Core Tip: The gastric remnant can be safely and effectively accessed by endoscopic 
ultrasound-directed transgastric intervention by the formation of a gastrogastrostomy using 
a lumen apposing metal stent to treat several conditions, including but not limited to 
bleeding gastric ulcers and gastric outlet obstruction among patients who have previously 
undergone Roux-en-Y gastric bypass. This method is an effective, safe, and less invasive 
alternative to surgery.

Citation: Zarrin A, Sorathia S, Choksi V, Kaplan SR, Kasmin F. Endoscopic approach to gastric 
remnant outlet obstruction after gastric bypass: A case report. World J Gastrointest Endosc 
2020; 12(9): 297-303
URL: https://www.wjgnet.com/1948-5190/full/v12/i9/297.htm
DOI: https://dx.doi.org/10.4253/wjge.v12.i9.297

INTRODUCTION
Complications following Roux-en-Y gastric bypass (RYGB) can be acute or chronic and 
can be potentially life-threatening if not immediately recognized and treated. 
Complications of the pancreatobiliary limb (PBL) and the excluded stomach after 
RYGB have been reported. However, acute gastric remnant bleeding is an infrequent 
complication of bariatric surgery. Endoscopic management with either push or balloon 
enteroscopy is challenging due to technical difficulties in accessing the excluded 
stomach. In most cases, surgical intervention is necessary and is the standard 
approach[1,2].

We present a patient who had a timely diagnosis and successful treatment with 
endoscopic decompression using a lumen-apposing metal stent (LAMS). This 
approach is more recently described under the spectrum of endoscopic ultrasound 
(EUS) directed transgastric intervention (EDGI). EDGI defines any EUS-directed 
procedure requiring transgastric intervention to adjacent luminal structures, including 
the gastric remnant among RYGB patients[3]. Several studies have shown EDGI to be 
more effective than balloon enteroscopy, and equally as effective as a surgical 
intervention with fewer complications.

CASE PRESENTATION
Chief complaints
A 65-year-old male presented with the sudden onset of progressive abdominal 
distension.

History of present illness
The patient’s symptoms started two days prior and included associated nausea, dry-
heaves, lightheadedness, and melena.

History of past illness
His only medical history is a remote RYGB eight years prior for weight loss.

Personal and family history
The patient denied further medical history. He also denied a history of tobacco, 
alcohol, and NSAID use. His father died of myocardial infarction at age 70 and his 
mother was diabetic. He denied a family history of gastrointestinal malignancy.

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
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Physical examination
On presentation, he was afebrile and hemodynamically stable. However, he appeared 
pale with conjunctival pallor. The abdomen was distended but non-tender with 
normal bowel sounds. The rectal exam exhibited melena.

Laboratory examinations
Complete blood count and complete metabolic panel were notable for a hemoglobin of 
12 g/dL and hematocrit of 35.8%, which were near his baseline. His blood urea 
nitrogen was 23 mg/dL and his creatinine was 0.8 mg/dL. The remainder of these 
laboratory examinations, including liver enzymes and coagulation studies, were 
within normal limits.

Imaging examinations
Chest X-ray was normal. A subsequent computerized tomography scan with 
intravenous contrast illustrated a massively distended stomach, which was "fluid"-
filled (Figure 1).

Further hospital course
A nasogastric tube was inserted, which did not result in any immediate drainage of 
fluid or decompression of his abdomen.

He immediately underwent an emergent upper endoscopy and EUS for 
decompression of the gastric remnant. The endoscopy revealed a normal-appearing 
gastro-jejunal anastomosis without marginal ulceration or evidence of active or recent 
bleeding in either limb. EUS confirmed the distended "fluid"-filled gastric remnant. 
We then proceeded to decompress the gastric remnant by creating a gastro-
gastrostomy using a Hot AXIOSTM LAMS delivery system. Fine needle aspiration with 
a 19-gauge needle into the "fluid"-filled gastric remnant revealed maroon aspirate. A 
safe window for stent placement was found using doppler guidance. A 15 mm × 10 
mm AXIOSTM stent was deployed, first by rapidly puncturing the fluid cavity under 
doppler guidance with the AXIOSTM tip electrified at 90 Watts, then by the ultrasound-
controlled deployment of the inner phalange of the stent, and then finally by the 
endoscopy-controlled deployment of the outer phalange in the lumen of the gastric 
pouch. Upon deployment, maroon-colored blood immediately started draining. After 
extensive suctioning, the gastric remnant was decompressed (Figure 2).

Next, balloon dilatation of the stent allowed a gastroscope to access the gastric 
remnant. Approximately two liters of blood was suctioned before a large adherent clot 
was visualized in the gastric antrum. Fresh blood was observed oozing around the clot 
(Figure 3). Endoscopic therapy was not pursued due to the sheer size of the clot and 
concern of stent dislodgement. The patient was sent for emergent angiography with 
embolization of the gastroduodenal artery (Figure 4). He remained hospitalized for 
two additional days. He was discharged with a stable hemoglobin level and resolution 
of abdominal distension and bleeding. After a three-week interval, a repeat endoscopy 
for evaluation of the gastric remnant through the gastrogastric fistula was performed. 
Healing superficial gastric ulcers were visualized (Figure 5). The LAMS was left in 
place with plans for removal at an interval date. Gastric biopsies were consistent with 
Helicobacter pylori infection for which the patient was treated, and successful 
eradication was achieved.

FINAL DIAGNOSIS
Helicobacter Pylori infection-induced gastric remnant ulcer bleeding causing outlet 
obstruction.

TREATMENT
Endoscopic ultrasound-directed transgastric intervention, gastroduodenal artery 
embolization, and triple therapy including Clarithromycin, Amoxicillin, and 
Pantoprazole dosed twice daily for a duration of 14 d. This was the treatment of choice 
given low rates of Clarithromycin resistance in our area and lack of patient risk factors 
for Clarithromycin resistance.
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Figure 1  Computerized tomography scan revealing gastric remnant outlet obstruction.

Figure 2  Endoscopy. A: Healthy-appearing mucosa of Roux-en-Y; B: Gastric distension visualized on Endoscopic ultrasound; C: Introduction of Lumen-Apposing 
Metal Stent; D: Endoscopic view of Lumen-Apposing Metal Stent placement; E: Immediate decompression with flow of blood through stent; and F: Successful 
endoscopic ultrasound guided gastro-gastrostomy using Lumen-Apposing Metal Stent.

OUTCOME AND FOLLOW-UP
The patient recovered well without complications or weight gain. He completed the 
course of triple therapy and has not had a recurrence of symptoms. Successful 
eradication was achieved. He is scheduled for retrieval of his lumen apposing metal 
stent.

DISCUSSION
Marginal ulcers comprise the vast majority of gastrointestinal bleeding complications 
in patients who have undergone a RYGB, with an estimated incidence of 0.6%-16%[4]. 
Marginal ulcers are easily diagnosed and treated with conventional upper endoscopy. 
However, ulceration of the gastric remnant or duodenum is rare, with approximately 
25 reported cases in the literature[5-10]. Risk factors for developing such ulcers include 
hyperacidity of the gastric remnant without the buffering effect of ingested food, bile 
acid reflux, NSAIDs use, and Helicobacter pylori infection[9]. Most instances of 
obstruction of the gastric remnant were due to malignancy. Pyloric stenosis was 
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Figure 3  A large clot in gastric antrum of the excluded stomach.

Figure 4  Angiography and embolization of gastroduodenal artery.

Figure 5  Healing gastric ulcers on follow up endoscopy.

reported as a benign etiology in only one case study[11]. We were unable to uncover any 
instances of outlet obstruction of the gastric remnant caused by bleeding ulcers.

Historically, ulceration of the gastric remnant and duodenum has been treated by 
laparotomy and endoscopy through either a surgical gastrostomy or by enteroscopy. 
Hakim et al[9] describe two cases of afferent limb bleeding with successful exploration 
and treatment by push enteroscopy or single-balloon enteroscopy[9]. However, this 
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method is not always successful due to difficulty intubating the excluded segment. 
The low success rate is due to difficulty reaching the duodenum and gastric 
remnant[1,2].

Our case supports the use of an alternative and less invasive approach to gastric 
outlet obstruction of the gastric remnant through EUS-directed creation of 
gastrogastrostomy with a LAMS. This method is diagnostic, giving the operator the 
ability to visualize the pathological process by an antegrade approach. It is also 
therapeutic, forming a conduit by which built up secretions and blood can drain into 
the patent roux limb, as well as allowing for endoscopic hemostasis to be attempted. 
The necessity to treat pancreaticobiliary disease with ERCP following a RYGB has 
resulted in the advent of EUS-directed transgastric ERCP (EDGE). More recently, this 
method has been grouped under the umbrella term "EDGI", a phrase coined by Krafft 
et al[3] to highlight the increasing use of this method for accessing the PBL for other 
diagnostic and therapeutic interventions in addition to ERCP[3].

Studies on EDGE have shown EUS-directed access of the gastric remnant to be 
clinically safe and effective. Xu et al[12] describe a case of bile leak that was successfully 
treated with ERCP performed through a gastrogastrostomy formed by EUS-directed 
LAMS placement[12]. The high success rate of accessing the PBL by EUS guidance is 
highlighted by Kedia et al[13]. In their study, technical success, which was defined as 
successful deployment of LAMS to form either gastrogastrostomy or 
jejunogastrostomy, was 100%. Clinical success, which was defined as successful 
endoscopy through the LAMS, was 90%. Complications included LAMS migration at 
the index procedure in three patients and jejunal perforation with the insertion of the 
duodenoscope through the LAMS in one patient. Importantly, none of these patients 
suffered from clinical sequelae or necessitated surgical intervention[13,14].

An international, multicenter study of patients who demonstrated the safety and 
efficacy of EDGI for either benign or malignant gastric outlet obstruction. Not only 
was the success rate comparable to the surgical approach, but it also was successful as 
salvage therapy for patients who failed surgery. Adverse events occurred in 11.5%. In 
comparison, the complication rate of surgical gastrojejunostomy has been reported to 
be as high as 40%[15]. Follow-up data after EDGE for these patients revealed no 
symptom recurrence after a mean follow-up of 7.9 wk in the clinically successful 
cases[16]. Though none of these patients presented with bleeding ulcers causing outlet 
obstruction of the gastric remnant, as in our case, these studies provide evidence for 
the safety and efficacy of EUS-directed gastrogastrostomy formation with LAMS.

Krafft et al[3] provide direct evidence for clinical and technical effectiveness, as well 
as safety for EDGI in cases with indications other than ERCP. Their multicenter, 
retrospective analysis included patients with RYGB who underwent EDGI for 
indications including gastroduodenal mass, duodenal ulcer perforation, biopsy of 
pancreatic mass, drainage of pancreatic fluid collections, and common bile duct 
dilation. Technical success, defined as successful transmural fistula creation using 
LAMS, and clinical success, defined as the attainment of diagnosis and partial or 
complete symptom relief, each showed rates of 100% in this small study[3].

CONCLUSION
Based on our literature review, this is the first described case of an outlet obstruction 
of the gastric remnant caused by a bleeding ulcer. This case was successfully managed 
by the creation of a gastrogastrostomy using a lumen-apposing metal stent. Our case 
adds to the literature evidence for safe and efficacious access to the gastric remnant by 
EDGI. It sets a precedent for the use of this technique in treating similar clinical 
scenarios. This method is an effective, safe, and less invasive alternative to surgery.
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