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Abstract
BACKGROUND
[bookmark: _Hlk40275918]Endoscopic full-thickness resection of adenomas or subepithelial tumors is a novel and promising endoscopic technique. There have been several recent studies of full-thickness resection device (FTRD) use in the colon, but data regarding its use and efficacy in the duodenum are still limited.

CASE SUMMARY
A 64-year-old female underwent resection of a recurrent adenoma of 7 mm in size in the duodenum after FTRD use for an adenoma eight months prior. The biopsies revealed a low-grade adenoma. The adenoma was removed using the gastroduodenal FTRD, and the pathology results revealed clear margins. Except for minor bleeding that was treated by argon plasma coagulation, no further complications occurred.

CONCLUSION
Repeat use of the FTRD appears to be a safe and efficacious approach for the treatment of recurrent duodenal lesions. Further prospective studies are needed to investigate the long-term safety and utility of repeat FTRD use after Endoscopic full-thickness resection.
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[bookmark: OLE_LINK712][bookmark: OLE_LINK713]Core tip: Endoscopic full-thickness resection using the full-thickness resection device (FTRD) is a promising technique for resection of adenomas but has not been extensively investigated in duodenal adenomas. We present a case of a recurrent duodenal adenoma after previous full-thickness resection with successful use of repeat FTRD. 


INTRODUCTION
Adenomas in the duodenum can develop spontaneously or are associated hereditary syndromes. Approximately 5% of adenomas in the duodenum transform into carcinomas; therefore, resection should be performed[1]. Compared to endoscopic resection, a surgical approach has disadvantages owing to its higher morbidity[2]. However, endoscopic resection harbours a significant risk of complications such as perforation or bleeding[3-7]. Endoscopic full-thickness resection (EFTR) using the full-thickness resection device (FTRD) (Ovesco Endoscopy AG, Tübingen, Germany) has shown safety and efficacy in colorectal lesions[8-10]. The technical success and safety of EFTR in the duodenum have been shown in previous studies[11-14]. The new gastroduodenal FTRD (Ovesco Endoscopy AG, Tübingen, Germany) was recently approved by the Communauté Européenne for EFTR of gastroduodenal lesions.

CASE PRESENTATION
A 64-year-old Caucasian female was admitted to our department for planned resection of a re-recurrent adenoma with the non-lifting sign in the pars horizontalis of the duodenum. Endoscopic mucosal resection (EMR) of a duodenal adenoma was performed in 2014. A recurrent adenoma was R0 resected eight months prior to admission with the colonic FTRD without any complications. There was no personal or family history of gastrointestinal cancer.
Physical examination was unremarkable and revealed a comfortable lady without any abdominal tenderness on examination. Complete blood count, complete metabolic panel and prothrombin time/international normalised ratio was all within normal limits. An esophagogastroduodenoscopy (EGD) was performed which revealed a normal esophagus and stomach. A recurrent adenoma with a non-lifting sign (7 mm) was found in the pars horizontalis of the duodenum and was biopsied.

FINAL DIAGNOSIS
Pathologic examination revealed a recurrent adenoma in the duodenum with low-grade dysplasia.

TREATMENT
Before resection, the margins of the adenoma were marked with argon plasma coagulation (APC) with a standard gastroscope. Then, we switched to the gastroduodenal FTRD. Passage through the upper esophageal sphincter and pylorus was possible without balloon dilatation. The grasping forceps were advanced through the working channel. The lesion was pulled into the cap to incorporate a double, full-thickness layer of the duodenal wall. An over-the-scope clip (OTSC) was then deployed, and the tissue above the clip was immediately resected with the snare. The resected adenoma was retrieved (Figures 1 and 2). The procedure was performed under sedation with propofol. A control EGD, one day later, showed a correctly placed OTSC. Minor contact bleeding was treated by APC and there was no sign of perforation. The patient was discharged after three days without further complications.

OUTCOME AND FOLLOW-UP
Pathologic examination revealed a full-thickness, complete (R0) resection of a 7 mm low-grade dysplasia. There was no evidence of malignancy. A follow-up EGD four months later revealed that the OTSC was in place. Multiple biopsies did not show evidence of recurrent adenoma cells.

DISCUSSION
Endoscopic resection of adenomas or subepithelial tumors in the duodenum is more difficult than resection of such lesions in the colon. The risk of bleeding and perforation is higher due to the thinner duodenal wall and its retroperitoneal fixation[3-7]. However, endoscopic resection of duodenal lesions has a lower morbidity than a surgical approach, which often leads to extensive resections[2]. With conventional EMR as the current standard technique, complete resection rates are up to 96%[5]. The risk of periprocedural bleeding is up to 25%, with the risk of delayed bleeding being up to 12%[3,4]. Perforation rates are low, between 0.6%-5%[3,5]. EMR of adenomas with non-lifting signs or subepithelial tumors seems to be very challenging or impossible. Endoscopic submucosal dissection (ESD) in the duodenum has a high risk of perforation up to 35%; for this reason, duodenal ESD is not recommended[5,15].
EFTR is another reasonable technique for resection of non-lifting adenomas or submucosal tumors. FTRD in the colorectum has proven efficacy and safety[8-10]. EFTR in the duodenum with the FTRD has shown promising results in previous studies in patients with “difficult” adenomas (such as adenomas with non-lifting signs) or subepithelial tumors[11,12,14]. Minor bleeding occurred in approximately 20% of patients, whilst no major bleeding or perforation was detected. At our institution, a control gastroscopy is performed one day after FTRD in the upper gastrointestinal tract to exclude major bleedings or perforations. Bauder et al[12] reported an R0 resection rate of 53.8% in duodenal adenomas, with higher “clinical” success rates in control endoscopies.
In this case, we have shown successful repeat FTRD use for a recurrent adenoma after EFTR in the duodenum. Due to the risks of conventional endoscopic techniques and the disadvantage of the lack of a histological work-up when using APC, we opted to use the FTRD. Since the recurrence rates of duodenal adenomas are low, it remains unclear why there was recurrence after EFTR with proven R0 resection[6]. One possible explanation is the release of a metastatic seed of adenomatous tissue during the prior FTRD procedure.
We report a successful recurrent EFTR of a duodenal adenoma using the gastroduodenal FTRD. The gastroduodenal FTRD has an outer diameter of 19.5 mm, 1.5 mm thinner than the colonic FTRD. A guide wire and balloon for dilatation were integrated. A limitation of the FTRD in the upper gastrointestinal tract is the possible need for balloon dilation of the upper esophageal sphincter and pylorus to allow passage of the device, which can be challenging. The FTRD should not be used for lesions in the ampullary duodenum due to the risk of clipping of the common bile duct accidently. We advise localizing the papilla before EFTR and observing a safety distance of a minimum of 20 mm.
To our experience, elective removal of the OTSC is not mandatory unless complications such as obstruction of the duodenal lumen, clipping of extraluminal tissues, ulceration of the surrounding area or patient discomfort occur. Due to the limited number of patients treated with the FTRD in the duodenum, the incidence of complications cannot be evaluated properly.

CONCLUSION
The gastroduodenal FTRD is a promising new device that makes it possible to resect “difficult” lesions not suitable for EMR and thus avoids surgery even if prior EFTR is performed. Prospective studies are needed to investigate the safety and efficacy of the FTRD in the duodenum.
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Figure 1 Illustration of the full-thickness resection device procedure. A and B: Grasping forceps are advanced through the working channel of the endoscope; C: The target lesion is grasped and pulled into the cap; D: The over-the-scope clip is deployed and creates a full-thickness plication of the gastrointestinal wall; E: The pseudopolyp is resected above the over-the-scope clip with the preloaded snare (Courtesy of Ovesco Endoscopy AG, Tuebingen, Germany, with permission).
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Figure 2 Full-thickness resection of the duodenal adenoma. A: Endoscopic image of the recurrent adenoma. Marks were made by argon plasma coagulation; B: Endoscopic view with the mounted full-thickness resection device; C: View after resection with a correctly placed over-the-scope clip; D: Resection specimen; E: Histology of the specimen showing a small low-grade adenoma with R0 resection.
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