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Background and aim

The prevalence of small submucosal gastric tumors is rising. Despite the fact that high success rate of endoscopic resection of small submucosal gastric tumors originating from the muscularis propria has been reported, the procedure is technically challenging and has a high rate of complications. In this study, we investigated the efficacy and feasibility of a novel snare-assisted endoscopic resection technique for small submucosal gastric tumors.



Patients and methods

This is a single-center consecutive study of 50 patients who were diagnosed with small submucosal gastric tumors originating from the muscularis propria and who subsequently underwent snare-assisted endoscopic resection between January 2019 and January 2021 at our hospital. Data on the demographic characteristics, procedural success rate, complications, recurrence rate, and histopathology of the resected specimen were collected and analyzed retrospectively.



Results

The majority of the patient’s population was male (66%) with the mean age of 48.4 ± 9 years (range, 20–70 years). The mean size of the tumor confirmed by endoscopic ultrasonography was 6.4 ± 1.6 mm (range, 3.1–9.8 mm). All the tumors were resected successfully using snare-assisted endoscopic resection technique. The mean procedure time was 22.8 ± 9.6 (range, 15–35 min). The technical (performed the procedure successfully without converting to surgery) and clinical (the patient fully recovered after the procedure without experiencing any complications) success rate of the procedure was 100%. Eighteen (24%) patients had very small amount of mucosal damage, and wound closure was not needed in these patients. During 6–24 months of follow-up, no recurrence or metastasis occurred. No adverse event was noted during the follow-up time.



Conclusion

The novel approach of snare-assisted endoscopic resection is simple, feasible, and effective for tumors with small size and originating from the gastric muscularis propria. In addition, it offers a better alternative therapy for the complete resection of small submucosal gastric tumors. Its advantages compared with traditional endoscopic approaches such as endoscopic submucosal resection and endoscopic submucosal dissection include shorter procedure times, lesser cost, and a lower rate of complications (perforation, bleeding, and infection).





Keywords: gastrointestinal tumors, submucosal gastric tumors, small gastric tumors, endoscopic resection, snare resection



Introduction

Gastrointestinal small submucosal tumors are prevalent and most often detected in the gastric cavity and are thought to have a high risk of malignancy (1, 2). Small gastric submucosal tumors are typically found accidentally during the routine upper gastrointestinal endoscopic examination (3). They may be asymptomatic or occasionally manifest with vague gastrointestinal symptoms. Recent improvements in endoscopic ultrasonography and the widespread use of digestive endoscopy have improved the frequency of diagnosing smaller submucosal gastric tumors, including tumors with malignant potential such as gastrointestinal stromal tumors (1, 4).

Traditionally, small submucosal gastric tumors are managed with laparoscopic surgery (5). However, with the revolution in interventional endoscopy, minimally invasive endoscopic resection techniques have become very popular for the removal of these small submucosal gastric tumors in complete and en bloc resection manner (6, 7). At present, endoscopic mucosal resection (EMR), endoscopic submucosal dissection (ESD), submucosal tunneling endoscopic resection (STER), and endoscopic full thickness resection (EFR) are the main endoscopic methods available for the resections of gastrointestinal tumors (8–10). None are completely satisfactory in that en bloc resection for relatively larger tumors cannot be consistently guaranteed by EMR technique. On the other hand, ESD offers complete en bloc resection of the relatively large tumors and a precise pathological diagnosis, but it carries a risk of perforation, bleeding, and abdominal infection. It is also associated with longer operation time and usually can only be performed by an expert endoscopist (11, 12). Small submucosal gastric tumors arising from the muscularis propria have been reported to have high (up to 50%) perforation rate following endoscopic submucosal dissection (13). If curative therapy is delayed after a perforation, the patient may probably have hemorrhagic shock or even death afterwards.

For this reason, a safe, simple, less expensive technique that could significantly lower the procedure-related complications such as gastric perforation rate is preferred. In this study, we share our experience with a cutting edge endoscopic resection technique using snare assistance for small submucosal gastric tumors. The aim of the study was to investigate the efficacy and feasibly of the snare-assisted endoscopic resection technique, and we suggest that snare-assisted endoscopic resection will provide an improved and effective alternative approach for the management of small submucosal gastric tumors.



Material and methods


Patients

Between January 2019 and January 2021, a total of 50 consecutive patients with small submucosal gastric tumors (<2 cm) were treated with snare-assisted endoscopic resections at our hospital. All tumors were defined by endoscopic ultrasonography (EUS) or computed tomography (CT) before the endoscopic resection. This is a retrospective analysis of consecutive patients based on the following inclusion criteria: 1) presence of small submucosal gastric tumors originating from the muscularis propria layer of the stomach without any sign of ulceration, 2) tumor diameter no more than 2 cm as measured by EUS or CT, 3) no evidence of distant metastasis, 4) no lymph node involvement, and 5) patients only managed by snare-assisted endoscopic resection. Exclusion criteria were as follows: 1) tumor diameter larger than 2 cm, 2) patients with severe bleeding or coagulation disorders, 3) patients under age of 18 or older than 75, 4) patients unable to bear general anesthesia, and 4) patients who refused to give consent for the procedure. All the procedures were performed by gastroenterologists with experience of approximately 200–300 therapeutic endoscopic procedures such as ESD.



Definitions

The technical success rate was defined as when the procedure was successfully performed and completed without converting to surgery. The clinical success rate was defined as when the patient fully recovered after the procedure without any complications. The procedure time was defined as the time from endoscope entry into the gastric cavity to remove the lesion out. En bloc/complete resection was defined as the successful resection of the tumor in one piece.



Procedure

All the procedures were performed under general anesthesia in the endoscopy center of our institution. Prior to the procedure, routine bowel preparations were performed, and gastric cleansing was done using a saline solution. For the main procedure, a single-channel flexible endoscope (EVIS GIF-Q260J, Olympus, Tokyo, Japan) with transparent cap (Olympus, Model No. D-201-11804) and a snare (Boston Scientific, Ref; M00562650) attached on the tip was inserted into the gastric cavity. The lesion was examined carefully and sucked into the transparent cap. The snare was then used to ligate the base of the tumor. To resect the lesion completely, the wire of the snare was loosened to grasp the lesion from the base and then tightened. The high-frequency current was used to resect the lesion in one piece (Figure 1; Infographics). Hemostasis was achieved using electrocoagulation forceps (ICC 200 EA INT; ERBE, Tübingen, Germany) in case of bleeding. Finally, two to three endoclips depending on the resection size were used to close the wound site. The resected specimen was sent to the lab for histopathological diagnosis.




Figure 1 | Infographics of snare-assisted endoscopic resection technique. (A) Endoscope attached with snare at the tip was inserted into the gastric cavity and view of the small submucosal gastric tumors. (B) Snare ligation around the base of the tumor. (C) Suction of the tumor into the transparent cap and snare tightening around the base of the tumor. (D) Complete resection of the small submucosal gastric tumors using snare assistance. (E) Resected tumor and view of the lesion resection site. (F) Endoscopic clipping to close the lesion resection site.





Follow-up

All patients were followed up after the resection of their tumors for healing of the wound, complications, and recurrence of the tumor. During the follow-up period, patients were advised to visit the hospital for evaluation if any discomfort, such as abdominal pain or other general gastrointestinal symptoms, occurred. Endoscopic examination was performed to follow up all the patients who visited the hospital. However, for those patients who were unable to come in for follow-up visit, telephone interviews were conducted, and records of their post-procedure health including the results of their check-up at local hospitals were collected and analyzed. Forty-four (88%) patients were followed up successfully; however, we lost contact with eight (12%) patients during the follow up period.




Results

This is a single-center analysis of 50 consecutive patients who were diagnosed with small submucosal gastric tumors and subsequently underwent snare-assisted endoscopic resection. The majority of the patient’s population was male (66%) with the mean age of 48.4 ± 9 years (range, 20–70 years). The mean size of the tumor confirmed by endoscopic ultrasound was 6.4 ± 1.6 mm (range, 3.1–9.8 mm). The mean procedure time was 22.8 ± 9.6 (range, 15–35 min). In 47 (94%) patients, the procedure was completed in <25 min. The technical (performed the procedure successfully without converting to surgery) and clinical (the patient fully recovered after the procedure without experiencing any complications) success rate of the procedure was 100%. The endoscopic clipping to close the wound was required in 64% of the patients, and 24% patients had very small amount of mucosal damage during the procedure, in which wound closure was not needed in these patients.

Tumor location of the tumors were as follows: 25 (50%) in the body of the stomach, 22 (44%) in the fundus of the stomach near the cardia, and 3 (6%) were found in the antrum. During 6–24 months of follow up, no recurrence or metastasis was noted in any of the patient. No short- or long-term complication was observed in any of the patients. The most common tumor confirmed by histopathology examination was gastrointestinal stromal tumors (62%), leiomyoma (13%), schwannoma (4%), ectopic pancreas (4%), neurofibroma (2%), and neuroendocrine tumor (2%).



Discussion

During the routine upper gastrointestinal endoscopic examinations, a growing number of small submucosal gastric tumors, particularly those originating from the muscularis propria, are accidentally found (14). A variety of benign and malignant tumors, including gastrointestinal submucosal stromal tumors, leiomyoma, schwannoma, ectopic pancreas, neurofibroma, and neuroendocrine tumor are included in small submucosal gastric tumors (15). At present, the selection of which treatment strategy is used mainly depends on the tumor size. The American Society for Gastrointestinal Endoscopy (ASGE) guidelines in 2017 suggested endoscopic resection for tumors larger than 2 cm in size and periodic follow-up for tumors that are smaller than 2 cm in size and asymptomatic (15, 16). Contrarily, a number of recent studies suggested that small submucosal gastric tumors of smaller than 2 cm in size should also be resected endoscopically because they might be malignant.

There are several traditional endoscopic resection methods available for the resection of small submucosal gastric tumors such as EMR, ESD, and STER. However, EMR cannot perform complete en bloc resection of the lesion, and ESDs are crippled with serval complications such as perforations, bleeding, and infections (17–21). Therefore, a variety of advancements have been made in endoscopic resection techniques to reduce the complications rate and to prevent conversion rate to laparoscopic or open surgery during the procedure (22–24). In this study, we introduced a cutting edge snare-assisted endoscopic resection for small submucosal gastric tumors. The snare-assisted resection technique has several advantages over the traditional endoscopic resection techniques: (1) clear view of the dissection plane; (2) less procedure time; (3) lower cost; (4) reduced intra- and post-procedural complication rate (e.g., less bleeding); (5) shorter hospital stay duration and quick recovery after the procedure; (6) wound closure not necessary after the resection for tumors <1 cm in size; (7) stronger traction force for small submucosal gastric tumors, which is crucial for complete and smooth dissection of the tumor; and (8) endoscopic resection of small tumors using a snare assistance easy to master and perform.

As noted above, the snare-assisted resection method seems to be very crucial for the prompt removal of small submucosal gastric tumors, as the timely resection of these tumors reduces the patient’s psychological stress and eliminates non-specific gastrointestinal symptoms. Therefore, this is an appropriate option for patients with small submucosal gastric tumors who choose to have their small gastric tumors removed rather than being followed up. Our study, to best of our knowledge, is the largest to assess the efficacy and feasibility of novel snare-assisted endoscopic resection of small submucosal gastric tumors arising from the muscularis propria layer of the stomach.

Nonetheless, the snare-assisted endoscopic resection method has several limitations/disadvantages: (1) tumors located in the gastric cardia cannot be effectively resected with the assistance of a snare, as there is limited space for the lesion resection and removal; (2) tumors larger than 2 cm cannot be dissected; (3) complications cannot be completely avoided as it still carries the risk of perforation, although it is very rare; and (4) dissection of gastric small submucosal gastric tumors with a wide base may cause a wide defect in the gastric wall, which may lead to bleeding and perforations.

This study has several limitations including single-center analysis, retrospective design of the study, small sample size, and absence of control group. Further studies especially prospective clinical trials comparing snare-assisted resection with the traditional endoscopic resection are needed before the final recommendations are made on the efficacy and feasibility of snare-assisted endoscopic resection technique.



Conclusion

Although traditional therapeutic endoscopic techniques such as EMR, ESD, STER, and EFTR are efficient and frequently used for the resection of relatively larger size tumors, an alternative method that shortens surgery time, is affordable, has fewer complications, shortens hospital stay duration, results in fast patient recovery after the procedure, and is easy to perform would be desirable. This is an effective and feasible technique that has clinical success rates that are at par with or higher than those of other endoscopic resection methods (e.g., EMR and ESD). Further prospective multi-centered randomized-controlled studies are needed.
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