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Abstract
BACKGROUND
Endoscopic submucosal dissection is considered curative for patients with early rectal cancer when level of submucosal invasion is < 1000 microns with favourable histopathological features. Recent data suggests even deeper submucosal invasion can potentially be curative if R0 resection can be achieved and when no high-risk histopathological features are seen in the resected specimen. To achieve R0 resection, deeper dissection is required.

CASE SUMMARY
A 66 year old New Zealand European male presented with 3 mo history of per rectal bleeding. He was referred for a colonoscopy test to investigate this further. This revealed a malignant appearing lesion in the rectum. Biopsies however showed high grade dysplasia only. Given endoscopic appearances suspicious for deep submucosal invasion, patient was consented for endoscopic intermuscular dissection (EID).
The case was successfully performed, and the presence of muscularis propria was confirmed in the resected specimen. There were no complications and total procedure time was 124 min. Lesion was clear of radial margins however deep margins were positive confirming it was at least a pT2 cancer. Patient was recommended to have further treatment but could not have radical surgery due to comorbidities and instead was referred for long course chemoradiotherapy.

CONCLUSION
EID is a safe and feasible option for management of rectal cancer in highly selected patients.
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Core Tip: Endoscopic intermuscular dissection is a novel technique for management of locally advanced rectal cancer especially for patients who are not fit for oncological surgery or chemoradiotherapy. This technique ensures local resection of the tumour which is safe and feasible with minimal recovery times.

INTRODUCTION
Endoscopic submucosal dissection (ESD), for early rectal cancer, is considered a curative option for patients. It is an organ preserving surgery with higher rates of en bloc resection and lower risk of local recurrence compared with endoscopic mucosal resection[1]. It is significantly cheaper than radical surgery, with significantly fewer days in hospital and has lower morbidity and mortality[2-4].
Early rectal cancer is defined as T1 cancer with invasion < 1000 microns into the submucosa (SM) or SM1 Kikuchi levels, as the risk of nodal metastasis is close to 0%. ESD is considered curative for these lesions[5].
Recent European Society of Gastrointestinal Endoscopy guidelines also recommend that an en bloc R0 resection of a superficial lesion with histology no more advanced than well-differentiated adenocarcinoma (G1/G2), sm1 (< 1 mm SM invasion) with no lymphovascular invasion (LVI), would be considered curative. Surgery, on the other hand, is recommended when LVI (deeper infiltration than SM1), positive/ non evaluable vertical margins, or poorly differentiated tumour with SM invasion is diagnosed[6]. However, more recent data suggests that the depth of SM invasion is not an independent risk factor for lymph node metastasis (LNM) in T1 colorectal cancer (CRC)[7]. Several studies have shown that in the absence of adverse histopathological risk factors, such as; poor differentiation, high tumour budding, LVI, and perineural invasion, the risk of LNM (regardless of depth of SM invasion) is extremely low[8-11].
With ESD the dissection plane is limited to SM. As a result, the vertical margins are more likely to be positive if the lesions invade deeper into the SM[12]. More recently, endoscopic intermuscular dissection (EID) technique has been described to achieve R0 resection for the management of lesions with deeper submucosal invasion[13,14].
EID technique has evolved from ESD. The principle of ESD is based on the dissection of the submucosal plane. EID, on the other hand, focuses on the dissection of the superficial circular muscle layer of the rectum, allowing the  longitudinal layer to remain intact. This essentially means that the EID can achieve a deeper dissection compared to ESD.

CASE PRESENTATION
Chief complaints
A 66 year old New Zealand European male presented with per rectal bleeding.

History of present illness
Patient presented with 3 mo history of intermittent per rectal bleeding. He reported that the blood was often mixed in the stools. He did not report any history of of changes in bowel habits or weight loss.

History of past illness
Patient has known history of ischaemic heart disease and he underwent a previous angioplasty. He has known congestive heart failure from ischaemic cardiomyopathy. He also had poorly controlled type 2 diabetes mellitus and is on insulin.

Personal and family history
There was no known personal or family history of bowel cancer.

Physical examination
A physical exam including a digital rectal exam was completely normal. 

Laboratory examinations
Patient's full blood count, iron studies, and carcinoembryonic antigen were all normal.

Imaging examinations
The colonoscopy revealed a 30 mm rectal tumour, located 10 cm from anal verge, at the posterior wall of the rectum. The lesion was IIc/IIa lesion as per Paris classification (Figure 1A). There was a type Vn Kudo pit pattern in the area of the depression. Magnification virtual chromoendoscopy revealed a Narrow Band Imaging International Colorectal Endoscopic classification 3, Japan Narrow Band Imaging Expert Team classification 3 lesion (Figure 1B). Biopsies taken from the lesion showed high grade dysplasia only. The patient underwent a staging computed tomography scan which did not shown any evidence of metastatic disease. Magnetic resonance imaging showed a T2N0M0 rectal lesion at the posterior wall.
An invasive cancer was suspected based on the endoscopic features. Consequently, the patient was referred to the colorectal surgeons for further management. Since initial biopsies had shown high grade dysplasia only, the patient underwent a second biopsy, which again showed high grade dysplasia. Due to the clinical suspicion of invasive cancer, the patient was then considered for radical surgery. Unfortunately, he had significant comorbidities and was therefore deemed an unsuitable candidate for radical surgery. He was further evaluated for a transanal minimally invasive surgery for accurate staging and diagnosis, but was deemed extremely high risk to even receive a general anaesthesia.

MULTIDISCIPLINARY EXPERT CONSULTATION
The case was discussed in the multidisciplinary team meeting and the consensus was to perform an endoscopic resection with a view to; confirm the diagnosis, accurately stage the disease, and to attempt a curative resection. Because a deep invasion was suspected, the patient was consented for an EID under conscious sedation.

FINAL DIAGNOSIS
Invasive rectal cancer.

TREATMENT
Patient underwent EID procedure. The procedure was performed under conscious sedation with midazolam and fentanyl. A standard gastroscope (Olympus GIF-HQ190, Olympus, Tokyo, Japan) with a transparent hood (Olympus, Tokyo, Japan) was used. Submucosal lifting was performed with a mixture of adrenaline, methylene blue, and hydroethyl starch (voluven ® 6%). A 1.5 mm dual knife J (Olympus, America) was used, with an endocut mode of the ERBE VIO 300D (ERBE Elektromedizin, Tübingen, Germany).
Firstly, a mucosal incision was created at the anal side of the lesion. Submucosal dissection was then performed in the same area. This was, however, stopped due to poor access and visualisation of the submucosal space. An incision was then made at the oral side and the circumferential incision was completed. The scope was entered into the submucosal space using the transparent hood. Significant fibrosis was encountered at this point. The fibrotic area was dissected (Figure 2A). The inner circular layer was visible at this point. An attempt was made to inject just above the muscle layer; however, this could not be achieved due to fibrosis. The inner circular layer was then dissected from the oral side to the anal side of the lesion, managing to keep the outer longitudinal layer intact (Figure 2B). The tumour was finally released from the muscle layer and was resected en bloc. The lesion was pinned on the cork and then submitted for histology (Figure 2C). The total procedure time was 124 min. The patient was given IV antibiotics intraoperatively and was discharged home after 2 h of observation. He received a one-week course of oral antibiotics. There were no immediate or delayed complications noted.

Figure 2A shows the significance of the fibrosis encountered during Endoscopic Intermuscular Dissection. After dissecting the fibrotic area, the inner muscle layer was dissected, keeping the outer longitudinal layer intact, as shown in Figure 2B. The tumour was released from the muscle layer and pinned on the cork board and submitted for histological analysis (Figure 2C).
The histology confirmed the presence of muscularis propria in the specimen. This is a low-grade adenocarcinoma, with absent LVI, absent perineural invasion and low tumour budding. The lesion was clear of peripheral margins by 7 mm. Vertical margins, however, confirmed infiltration of the tumour into the muscularis propria and were positive. This confirmed it as at least a pT2 lesion (Figure 3).

OUTCOME AND FOLLOW-UP
This histology was again discussed in a multidisciplinary meeting, and it was concluded that the patient will require additional treatment. He was referred for long course chemoradiotherapy, which he successfully completed without any side effects. A follow up colonoscopy, 6 mo after the resection, showed no residual disease. An MRI scan of the rectum was performed 9 mo after the resection and showed no recurrence of disease. After 9 mo of follow up, the patient had remained well, with no symptoms and no delayed complications from the EID procedure.

DISCUSSION
EID was first described by Rahni et al[13] for resection of rectal lesions with significant fibrosis. It is a new technique where a dissection is carried out of the inner circular muscle layer in the intermuscular plane, while keeping the outer longitudinal layer in the rectum intact. A recent case series of 67 patients described this technique for resection of rectal cancers with suspected invasion beyond the SM1 layer. This series concluded that EID is a feasible technique, with a technical success of 96% and a safe procedure requiring no surgery in EID related complications. 12% of patients had minor adverse events[14].
The case discussed above, was the first such procedure to be performed in New Zealand. Although the patient did not have R0 resection and ideally should have had radical surgery, his comorbidities meant that such surgery was prohibitive. Radical surgery can still be safely performed in low risk patients who have non curative ESD[15]. Our patient underwent long course chemoradiotherapy instead, with no disease recurrence after 9 mo of follow up.
There is preliminary data to suggest that patients who undergo local resection, followed by adjuvant chemoradiotherapy, can preserve their rectum and have better QoL[16]. A large, randomized trial (TESAR trial) is underway and results are awaited with interest[17]. This trial will consider this issue and, if positive, radical surgery might be avoidable for high risk patients in future.
A recent study evaluated the clinical outcome of non-curative ESD for early CRC. This study included 207 non-curative ESD cases and showed the tumour recurrence and disease specific survival rates were similar in patients who had radical surgery vs those who were followed up by endoscopy (after a median follow-up of 30 mo)[18]. Additional treatment decisions are often based on patient comorbidities and risks of additional treatment should be carefully weighed against the benefits. The patient discussed above was considered fit enough for long course chemoradiotherapy, with the aim to treat both the local residual disease and LNM if present.

CONCLUSION
This groundbreaking EID case, the first to be performed in New Zealand, highlights that this technique is an option worth considering for some patients. It is feasible and can be performed successfully, without any major complications, in highly selected lesions and patient groups. It can potentially offer curative local resection of rectal cancer despite deep submucosal invasion, showing favourable histopathological features in carefully selected patients.
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Figure Legends
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Figure 1 Endoscopic image of the lesion. A: Lesion in white light. There is a central depression with Paris classification IIc/IIa; B: Vn type pit pattern corresponds to Narrow Band Imaging International Colorectal Endoscopic classification 3, Japan Narrow Band Imaging Expert Team classification 3 lesion.

[image: ]
Figure 2 Lesion during dissection and after removal. A: Significant fibrosis encountered during endoscopic intermuscular dissection; B: After dissecting the fibrotic area, the inner muscle layer was dissected, keeping the outer longitudinal layer intact; C: The tumour was released from the muscle layer and pinned on the cork board and submitted for histological analysis.
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Figure 3 Pathological analysis of the lesion. A: Endoscopic intermuscular dissection specimen, including muscularis propria. A low-grade adenocarcinoma invading into the muscularis propria as shown at the inked deep margin (at least pT2); B: Enlarged image of tumour invasion into muscularis propria.
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