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Abstract
BACKGROUND
[bookmark: OLE_LINK7784][bookmark: OLE_LINK7785][bookmark: OLE_LINK7786][bookmark: OLE_LINK7791][bookmark: OLE_LINK7794][bookmark: OLE_LINK7795][bookmark: OLE_LINK7782][bookmark: OLE_LINK7783]Endoscopic submucosal dissection (ESD) can be used for the en-bloc removal of superficial rectal lesions; however, the lack of a traction system makes the procedure long and difficult in the presence of extensive lesions.

CASE SUMMARY
[bookmark: OLE_LINK7774][bookmark: OLE_LINK7775]A large polyp occupying 2/3 of the rectal circumference and extending 5 cm in length was removed by ESD with the help of laparoscopic forceps introduced via trans-anal rectoscopic assisted minimally invasive surgery, a disposable platform designed to aid in transanal minimally invasive surgery. Traction of the polyp by forceps during the operation was dynamic, and applied at various points and in various directions. The polyp was removed en-bloc without complications in 1 h and 55 min. A sigmoidoscopy performed 50 d later showed normal healing without polyp recurrence.

CONCLUSION
The technique presented here could overcome the issues caused by lack of traction during ESD for rectal lesions.
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[bookmark: OLE_LINK8064][bookmark: OLE_LINK8065]Core Tip: Endoscopic submucosal dissection (ESD) can be used for the en-bloc removal of superficial rectal lesions; however, the lack of a traction system makes the procedure long and difficult in the presence of extensive lesions. In this case, the use of trans-anal rectoscopic assisted minimally invasive surgery could overcome the problem of traction during ESD for rectal lesions.

INTRODUCTION
[bookmark: OLE_LINK7796][bookmark: OLE_LINK7797]Anterior rectal resection with total mesorectal excision (TME), generally performed after neoadjuvant chemioradiotherapy, is a radical treatment for rectal tumours. This treatment modality is highly invasive, and is associated with numerous complications, including high rates (up to 40%) of genitourinary and sexual dysfunction, long term functional bowel impairment and risk of enterostomy[1]. 
To minimize trauma, early rectal tumours can be treated using approaches other than colorectal resection, that offer better functional results and reduce the risk of an intestinal stoma.
[bookmark: OLE_LINK7798][bookmark: OLE_LINK7799][bookmark: OLE_LINK7787][bookmark: OLE_LINK7788]In the 1980s, Buess[2] first described the transanal endoscopic microsurgery (TEM), a minimally invasive surgical technique for resection of small rectal cancers and benign lesions of the low, middle, and upper rectum. This local resection technique can be curative for lesions limited to the organ, without risk of lymph-node metastases.
When performed with oncological radicality, TEM offers significant advantages in terms of morbidity, mortality and functional outcome compared to radical resection. Endoscopic submucosal dissection (ESD) is another interventional procedure suitable for en-bloc resection of early gastrointestinal lesions. ESD is a flexible endoscopic procedure, with reduced risk of recurrence with respect to standard endoscopic mucosal resection, in particular for lesions greater than 20 mm in size.
Although this technique was initially used for the upper gastrointestinal tract, ESD indications have in recent years been extended to include colorectal lesions[3]. In the presence of large polyps, and in particular in those with nodules, ESD should be preferred over EMR due to the lower risk of invasion. Thus, for benign lesions and early cancers located in the rectum both TEM and ESD represent a less invasive alternative to rectal resection.
A previous systematic review[4] compared TEM with ESD performed for large nonpedunculated rectal lesions, preoperatively assessed as non-invasive, and found similar results in term of postoperative complications (8%-8.4%), but higher R0 resection rate for TEM (88.5% vs 74.6%).
Thus full-thickness TEM offers higher rate of R0 resection and low rates of local recurrence; however, opening of rectal wall is associated with an increased risk of peritoneal entry and trauma to the mesorectum, leading to adverse events, including peritonitis. Additionally, according to some researchers, scarring in the mesorectum makes salvage TME much more challenging in cases of unfavourable histological features or recurrence[5].
ESD preserves the deeper layers of the rectal wall and leaves the mesorectum intact. This is particularly advantageous when a large polyp has to be removed, as it can avoid causing severe colorectal strictures.
Some surgeons perform an ESD using the TEM platform and TEM instruments with the aid of hydro-dissection to remove only the superficial plan through a submucosal dissection, with the aim of reducing the deep trauma generally associated with full TEM[6]. From a technical point the theoretical advantage of TEM vs endoscopy is that both hands can be used: this allows the polyp to be grasped and put under tension, allowing better exposure during dissection. 
On the other hand, flexible endoscopy is associated with greater freedom of movement, and allows the surgeon to see and treat lesions from different points, even in the presence of large polyps.
[bookmark: OLE_LINK7800][bookmark: OLE_LINK7801][bookmark: OLE_LINK7802]Herein, we present an innovative technique in which ESD of a rectal polyp was performed with a flexible endoscope, with the aid of laparoscopic forceps introduced via the trans-anal rectoscopic assisted minimally invasive surgery (ARAMIS) platform.
[bookmark: OLE_LINK7806][bookmark: OLE_LINK7807]ARAMIS (SapiMed, Alessandria, Italy) is a disposable platform for trans-anal rectoscopic-assisted minimally invasive surgery comprising an all-in-one solution combining a single port access and a rigid rectoscope[7].
[bookmark: OLE_LINK7820][bookmark: OLE_LINK7821]The rectoscope has a directional 45° flute opening and an insertion depth that varies between 5-7 and 9-11 cm from the anal verge. The rectoscope is self-sustaining by means of a plastic fixing ring sutured to the perianal skin, and is connected to a disposable, flexible, single access surgery port (Gloveport, Nelis, Bucheon City, South Korea) that has four working channels: Three for instruments up to 5 mm in diameter, and one for instruments up to 12 mm in diameter (Figure 1).

CASE PRESENTATION
Chief complaints
Herein, we present the case of a 76-year-old woman with a large rectal polyp (Video 1). Informed consent was obtained from the patient for publication of this case report.

History of present illness
The polyp was found during a colonoscopy performed for rectal bleeding.

Physical examination
The patient presented with a bleeding rectal polyp. The polyp occupied up to 2/3 of the circumference of the rectum (Figure 2A), extended about 5 cm in length, and was situated from 10 to 15 cm from the anal verge. The lesion was mostly located in the anterior rectal wall. The polyp was found during a colonoscopy performed for bleeding. Preoperative biopsy documented an adenoma with low-grade dysplasia. After informed consent, surgery was performed with the patient in the prone Jackknife position and intubated. The operating team comprised two surgeons and two nurses (Figure 2B). 

Laboratory examinations
Biohumoral tests revealed a mild anemia.

Imaging examinations
At colonoscopy the polyp occupied up to 2/3 of the circumference of the rectum (Figure 2A), extended about 5 cm in length, and was situated from 10 to 15 cm from the anal verge. The lesion was mostly located in the anterior rectal wall. 

FINAL DIAGNOSIS
Preoperative biopsy documented an adenoma with low-grade dysplasia.

TREATMENT
After informed consent, surgery was performed with the patient in the prone Jackknife position and intubated. The operating team comprised two surgeons and two nurses (Figure 2B). 
During surgery, the ARAMIS was first positioned and secured to the perineum by 2 perianal skin stitches. After port insertion, a standard gastroscope GIFH190 (Olympus, Tokyo, Japan) (external diameter 9.2 mm) with transparent cap, was introduced via the 12 mm working channel, and a laparoscopic dissector was introduced via a 5 mm working channel. We used a laparoscopic dissector instead of a laparoscopic Johan’s grasping forceps because the former has an angulated tip that makes movements in small spaces easier. CO2 insufflation was applied via the endoscope, which was connected to a CO2 insufflator (CO2 Endo Stratus, Medivators, Minneapolis, MN, United States).
At the beginning of surgery, the mucosa was lifted by an endoscopic injection needle, using saline solution with methylene blue, after which submucosal dissection was performed with Dual knife J (Olympus, Tokyo, Japan), which has a channel for water injection during ESD procedure. Submucosal vessels were treated by diathermy using dual knife or Coagrasper Hemostatic Forceps (Olympus, Tokyo, Japan). The ESD procedure was assisted by traction with the dissector, lifting the polyp from different points and in different directions during the various phases of the operation. 
The procedure lasted 1 h and 55 min and the polyp was successfully removed en-bloc (Figure 2C). The operation was performed without complications. Final histological examination confirmed the diagnosis of adenoma with low grade dysplasia. 

OUTCOME AND FOLLOW-UP
The patient received oral feeding the same day of the operation and was discharged from the hospital on the third postoperative day with a prescription for oral Vaseline oil. A sigmoidoscopy performed 50 d later showed a regular healing without polyp recurrence (Figure 2D).

DISCUSSION
[bookmark: OLE_LINK7808][bookmark: OLE_LINK7809]Insufficient countertraction and poor view of the submucosa makes ESD a difficult and lengthy procedure. Several traction methods have been reported in literature, but traction is usually limited to one direction[8]. One potential solution is pocket creation assisted ESD[9]. This technique is derived from peroral endoscopic myotomy tunnel creation technique, but requires considerable technical skill, especially in the colon. Magnetic anchor-guided ESD has also been proposed as a solution, but requires special devices which are not readily available[10]. Rectal ESD and TEM are the most popular techniques for early rectal neoplasms resection. ESD spares the deep tissue and can be applied to more extensive superficial lesions, avoiding deep rectal openings and strictures. TEM also has the advantage of applying counter-traction during manoeuvres.
The technique presented herein combines the advantages of the two methods, including the close view of the endoscope, which allows easy recognition of even small vessels and easy identification of the submucosal layer. Further, hydro-dissection is simpler and can be performed simultaneously with diathermic dissection, making the procedure simpler than submucosal dissection performed with the TEM technique. Dissection is also facilitated by dedicated endoscopic accessories, which combine diathermy and hydrodissection, such as the hybrid knife (ERBE) or the dual knife J (Olympus), as in the case presented here. Coagulation of the submucosal vessels is carried out with particular accuracy, avoiding thermal damage in depth, with risk of perforation. This is particularly important when the dissection is extended above the peritoneal reflection, where a deep wall opening could cause peritonitis. Submucosal dissection is simultaneously made easier and faster by the traction performed with laparoscopic forceps, introduced through the ARAMIS platform.
The traction performed in this manner is dynamic; it can be applied at various points and in various directions during the operation. In particular, traction is not only performed upwards, but also laterally, cranially or caudally, allowing exposure of different areas of the polyp and the submucosal layer.
Furthermore, the ARAMIS platform can allow the possible insertion of other laparoscopic instruments, for example a needle holder to perform a suture in case of need.
The adjustable rectoscope protects the rectum during manoeuvres with laparoscopic instruments, avoiding the risk of damage. It also keeps the rectum open, when the wall collapses or pressure drops.

CONCLUSION
In conclusion, ESD-ARAMIS is a new method which can be applied to superficial rectal neoplasms in which ESD is facilitated by the use of laparoscopic instrumentation introduced via the ARAMIS platform. This technique can make the procedure faster and safer, particularly in cases where the removal of large lesions is required.
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Figure 1 The trans-anal rectoscopic assisted minimally invasive surgery platform. 
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Figure 2 Surgical treatment and follow up. A: The large rectal polyp; B: The equipment and operating team; C: Exemplar picture of the specimen; D: Endoscopic control at follow-up.
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