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Two traction methods that can facilitate esophageal endoscopic submucosal dissection
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Abstract
Different traction devices that can provide a visual field and attain appropriate tension at the dissection plane during endoscopic submucosal dissection (ESD) have been developed. Clip-with-line (CWL) is a classic traction device that can offer per-oral traction toward the direction where the line is drawn. A multicenter randomized controlled trial (CONNECT-E trial) comparing the conventional ESD and CWL-assisted ESD (CWL-ESD) for large esophageal tumors was conducted in Japan. This study showed that CWL-ESD was associated with a shorter procedure time (defined as the time from initiating submucosal injection to completing tumor removal) without increasing the risk of adverse events. Multivariate analysis revealed that whole-circumferential lesion and abdominal esophageal lesion were independent risk factors for technical difficulties, which were defined as a procedure time of > 120 min, perforation, piecemeal resection, inadvertent incision (any accidental incision caused by the electrosurgical knife within the marked area), or handover to another operator. Therefore, techniques other than CWL should be considered for these lesions. Several studies have shown the usefulness of endoscopic submucosal tunnel dissection (ESTD) for such lesions. A randomized controlled trial conducted at five Chinese institutions showed that compared with the conventional ESD, ESTD had a significantly reduced median procedure time for lesions covering ≥ 1/2 of the esophageal circumference. In addition, a propensity score matching analysis conducted at a single Chinese institution showed that compared with the conventional ESD, ESTD had a shorter mean resection time for lesions at the esophagogastric junction. With the appropriate use of CWL-ESD and ESTD, esophageal ESD can be performed more efficiently and safely. Moreover, the combination of these two methods may be effective.
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Core Tip: Clip-with-line (CWL) was developed to overcome the challenges faced in endoscopic submucosal dissection (ESD). A multicenter randomized controlled trial comparing the conventional ESD and CWL-assisted ESD (CWL-ESD) for large esophageal tumors was conducted in Japan. Results showed that CWL-ESD had a shorter procedure time without increasing the risk of adverse events. However, this study revealed that there were issues with the use of CWL-ESD for whole-circumferential and abdominal esophageal lesions. Endoscopic submucosal tunnel dissection (ESTD) may be a promising option for treating these lesions.

INTRODUCTION
Endoscopic submucosal dissection (ESD) can allow the en bloc resection of superficial gastrointestinal neoplasms, thereby obtaining a reliable pathological diagnosis and decreasing the risk of recurrence. However, ESD is a challenging procedure, and a long procedure time and perforation remain an issue. Unlike surgeons, endoscopists cannot use their hands to obtain traction for lesions in the gastrointestinal tract, which results in a poor visual field and insufficient tension in the dissection plane in ESD. Clip-with-line (CWL) is among the most classical traction devices developed to address these issues. A single-center randomized controlled trial (RCT) reported the usefulness of CWL-assisted ESD (CWL-ESD) vs the conventional ESD for esophageal lesions. Meanwhile, this study had some limitations. That is, it has a small sample size and few operators, and it included patients with a small lesion[1].

CONNECT-E TRIAL
The CONNECT-E trial was the first multicenter RCT conducted at seven institutions in Japan. It aimed to compare the conventional ESD and traction-assisted ESD for treating large esophageal cancers[2]. In this study, CWL was used (Figure 1), and board-certified endoscopists who performed ≥ 40 gastric ESD procedures were included as operators. Patients endoscopically diagnosed with esophageal squamous cell carcinoma or basal cell carcinoma with a tumor diameter ≥ 20 mm and clinically diagnosed with intramucosal cancer (cT1a) or slightly invasive submucosal cancer (cT1b-SM1) were randomly assigned to the conventional ESD (n = 116) and CWL-ESD (n = 116) groups. Due to prolonged ESD (procedure time of > 120 min) or perforation, six patients in the conventional ESD group required conversion to CWL-ESD.
Although a statistical comparison of the baseline characteristics of the patients, including age, sex, tumor diameter, tumor location, and macroscopic type, was not performed, the characteristics of all patients were well balanced. The median tumor diameter was 30 mm in the conventional ESD and CWL-ESD groups. There were no significant differences in histologic depth of the tumor between the groups. The median ESD procedure time (primary endpoint; defined as the time from initiating the submucosal injection to completing tumor removal) of the CWL-ESD group was significantly shorter than that of the conventional ESD group (44.5 vs 60.5 min, P < 0.001). Although not significant, the rate of perforation was considerably lower in the CWL-ESD group (0% vs 4.3%, P = 0.060). Hence, CWL can secure the visual field and prevent blind submucosal dissection. The conventional ESD group required handover to another operator more frequently than the CWL-ESD group (6.0% vs 0.9%, P = 0.066).
In the subgroup analysis, the procedure time of the CWL-ESD group was significantly shorter than that of the conventional ESD group for lesions occupying < 50% and ≥ 50% but < 100%. However, it was not significant for lesions covering the entire circumference. 
Approximately 16.4% of patients in the CWL-ESD group had CWL slip-off during ESD, and traction-related damage to the specimen was observed in 1.7% of patients. However, there were no significant differences in the rate of horizontal margin involvement (10.3% vs 6.9%, P = 0.484) and R0 resection rate (87.2% vs 91.4%, P = 0.30) between the conventional ESD and CWL-ESD groups.
Further, the CONNECT-E trial evaluated the risk factors of technical difficulties, which were defined as a procedure time of > 120 min, perforation, piecemeal resection, inadvertent incision (any accidental incision caused by the electrosurgical knife within the marked area), or handover to another operator. Multivariate analysis revealed that lesions occupying the full circumference of the esophagus and those located at the abdominal esophagus were independent risk factors for technical difficulties. Therefore, techniques other than CWL should be considered for these lesions.

ENDOSCOPIC SUBMUCOSAL TUNNEL DISSECTION–A PROMISING OPTION FOR MANAGING CHALLENGING ESOPHAGEAL LESIONS
Endoscopic submucosal tunnel dissection (ESTD) is a traction method that does not use a specific device[3,4], as it utilizes the mucosal tension for traction. 
In ESTD, a mucosal incision is first made on the distal side and then on the proximal side of the lesion to enter into the submucosal layer. Next, the submucosal layer under the lesion is dissected from the proximal to the distal side, creating a submucosal tunnel. During submucosal dissection, the lateral position of mucosa prevents the lesion from falling distally. The endoscope inside the tunnel space thrusts the lesion, offering traction for the dissection plane and facilitating submucosal dissection. After creating a submucosal tunnel, the mucosa and submucosa around the tunnel space are dissected to attain en bloc resection. It was found to be useful for lesions covering the esophageal lumen and those located at the esophagogastric junction (EGJ). An RCT conducted at five Chinese institutions showed that compared with the conventional ESD, ESTD was significantly associated with a reduced median procedure time for lesions covering ≥ 1/2 of the esophageal circumference (85.5 vs 56.0 min, P < 0.001)[5]. In addition, muscular injury was less frequent in ESTD than in the conventional ESD (18.4% vs 38.2%, P = 0.007). In ESTD, the submucosal tunnel can hold the endoscope tip, thereby stabilizing the endoscope and facilitating a parallel approach to the muscularis layer. Moreover, the endoscope can provide sufficient tension at the dissection plane by pushing up the lesion from inside the submucosal tunnel by itself. ESTD had several advantages. That is, it may have a shorter procedure time and a lower muscle injury rate. Further, all operators in this study performed > 200 ESD procedures, and ESTD is different from the conventional ESD. Nevertheless, further studies should be performed to evaluate the feasibility of ESTD by low-experienced operators and its usefulness for whole-circumferential lesions.
A propensity score matching analysis conducted at a single Chinese institution showed that ESTD had a shorter mean resection time (71.59 vs 111.00 min; P = 0.008) for superficial neoplasms at the EGJ compared with the conventional ESD. Meanwhile, none of the patients who underwent ESTD had complications[6]. The EGJ and the abdominal esophagus are not similar. Nevertheless, ESTD may be a promising method for abdominal esophageal lesions. This study had limitations. For example, it had a small sample size (n = 17 for each group) and few operators (only two experienced endoscopists who had completed > 100 ESD procedures). Hence, a large-scale study must be performed to evaluate the feasibility of ESTD for abdominal esophageal lesions.
A recent study showed the efficacy of the combined use of traction devices and the pocket creation method in colorectal ESD[7]. The pocket creation method has the same principle as ESTD. Therefore, CWL-ESD can be combined with ESTD, which might facilitate esophageal ESD.

DIFFERENCE IN THE EFFECT OF CWL IN ESOPHAGEAL AND GASTRIC ESD
CWL-ESD was not significantly associated with a reduced gastric ESD procedure time in the CONNECT-G trial, unlike in the CONNECT-E trial, which aimed to compare the conventional ESD and CWL-ESD for superficial gastric neoplasms[8]. Based on this finding, the effects of CWL can differ according to the conditions where it is used. Nevertheless, it is important to discuss the causes of this difference to achieve the most out of CWL.
Traction direction may be the most significant factor affecting the effect of CWL in the esophagus and stomach. It can be classified into five categories (vertical, proximal, diagonally proximal, diagonally distal, and distal traction; Figure 2) based on its association with the endoscope tip and gastrointestinal wall[9]. Since the stomach lumen is large and CWL can provide the lesion with traction toward the cardia, the direction of traction of CWL is naturally restricted to the direction in which the line is drawn; therefore, the direction of traction in CWL-ESD for gastric lesions varies among the abovementioned five directions based on the lesion location (Figure 3). Among these five directions, vertical traction (Figure 2A) was found to be the most effective in the CONNECT-G trial[10]. Moreover, a single-center RCT that compared the conventional and multidirectional traction device (S–O clip; Zeon Medical, Tokyo, Japan)-assisted ESD for superficial gastric neoplasms found that vertical traction reduces the procedure time for gastric ESD[11]. Although few studies have investigated the effectiveness of traction-assisted ESD according to the traction direction, a propensity score matching analysis (42 pairs) comparing S–O clip-assisted ESD and CWL-ESD in the stomach demonstrated that the S–O clip-assisted ESD significantly could reduce the median ESD procedure time (28.3 min vs 51.0 min; P = 0.022) and accelerated the median dissection speed (24.8 mm2/min vs 17.1 mm2/min, P = 0.001)[12]. In this study, all traction directions in the S–O clip-assisted ESD were vertical whereas only 16.7% directions in the CWL-ESD were vertical, indicating that vertical traction facilitated the gastric ESD better than the other traction directions.
In contrast, the esophageal lumen is narrow and cylindrical. Therefore, endoscope position has a limited forward view, and the traction direction is naturally limited to the proximal traction (Figure 2B). Proximal traction may cause the mucosal flap to fall down toward the endoscope tip, which makes it difficult for the endoscope tip to get under the mucosal flap in some cases. However, in esophageal ESD, the tip of the endoscope can be parallel to the esophageal wall and can smoothly approach the submucosal layer, even with the proximal traction. After the endoscope tip reaches under the mucosal flap, CWL traction can be combined with the traction by the hood attached to the endoscope tip, thereby making vertical traction for the dissection plane (Figure 2C). Due to the abovementioned reasons, CWL can be effective in esophageal ESD. Meanwhile, it cannot be useful in gastric ESD in some cases. Further studies should be performed to assess the impact of traction direction in traction-assisted ESD.

CONCLUSION
Compared with the conventional method, CWL is associated with a reduced esophageal ESD procedure time, decreasing the risk of perforation. CWL slip-off is frequently observed. However, its effect on horizontal margin involvement is not significant. CWL-ESD can be the primary option for superficial esophageal neoplasms, except for lesions covering the whole circumference of the esophageal lumen and abdominal esophageal lesions. ESTD can be a promising strategy for these lesions. Moreover, combined CWL-ESD and ESTD can be feasible and facilitate esophageal ESD procedures.
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Figure Legends
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Figure 1 A clip-with-line was made by tying a commercially available dental floss to the arm section of the hemoclip. Reprinted from Mitsuru Nagata. Optimal traction direction in traction-assisted gastric endoscopic submucosal dissection. World J Gastrointest Endosc 2022; 14: 667-671. Copyright © Mitsuru Nagata 2022. Published by Baishideng Publishing Group Inc[10].
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Figure 2 Classification of the traction direction. A: Vertical traction; B: Proximal traction; C: Proximal traction combined with hood traction; D: Diagonally proximal traction; E: Diagonally distal traction; F: Distal traction. Citation: Reprinted from Mitsuru Nagata. Advances in traction methods for endoscopic submucosal dissection: What is the best traction method and traction direction? World Journal of Gastroenterology 2022; 28: 1–22. Copyright © Mitsuru Nagata 2022. Published by Baishideng Publishing Group Inc[9].
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Figure 3 Difference in traction direction depending on the lesion location in the clip-with-line method. A: Distal traction; B: Proximal traction; C: Vertical traction. Citation: Reprinted from Mitsuru Nagata. Advances in traction methods for endoscopic submucosal dissection: What is the best traction method and traction direction? World Journal of Gastroenterology 2022; 28: 1–22. Copyright  © Mitsuru Nagata 2022. Published by Baishideng Publishing Group Inc[9].

[bookmark: _Hlk131759714]




[image: C:\Users\18810513029\Desktop\logo.png]

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
Help Desk: https://www.f6publishing.com/helpdesk
https://www.wjgnet.com



[image: C:\Users\18810513029\Desktop\二维码.png]










© 2023 Baishideng Publishing Group Inc. All rights reserved.


image3.png




image4.png
9

JSaishideng®




image5.png




image1.jpeg




image2.png
1 - 1
N
. ER—— -





