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Abstract: Colorectal cancer (CRC) is the second most prevalent cause of cancer-related death and the 

third most common cancer globally. Early-stage rectal cancer is defined by lesions confined to the 

bowel wall, without extension beyond the submucosa in T1 or the muscularis propria in T2, with no 

indication of lymph node involvement or distant metastasis. The gold standard management of rectal 

cancer is total mesorectal excision (TME) however, it is linked to considerable risks, including 

genitourinary dysfunction, faecal incontinence, permanent stoma, and impaired quality of life. There 

is a rising interest in local resection and non-operative treatment of early RC for organ preservation. 

Local resection options include two types of transanal endoscopic surgery (TES); transanal 

endoscopic microsurgery (TEM), Transanal endoscopic operations (TEO) and transanal minimally 

invasive surgery (TAMIS), while the endoscopic resection includes endoscopic mucosal resection 

(EMR), underwater (UEMR) and endoscopic submucosal dissection (ESD). Although the oncological 

outcome of local resection of early rectal cancer is debatable in the current literature, there are some 

studies that showed comparable outcomes with radical surgery in selected patients. Use of adjuvant 

and neoadjuvant chemoradiotherapy in early rectal cancer management is also controversial in the 

literature, but a number of studies showed promising outcomes. This review focused on discussing 

variations in staging, diagnostic difficulties, management strategies, and outcomes with possible 

recommendations. 

Keywords: early rectal cancer; local resection (LR); total mesorectal excision (TME); endoscopic 

mucosal resection (EMR); and endoscopic submucosal dissection (ESD); transanal endoscopic 

microsurgery (TEM); transanal minimally invasive surgery (TAMIS); transanal endoscopic 

operations (TEO) 

 

Introduction 

Colorectal cancer (CRC) is the second most prevalent cause of cancer-related mortality and the 

third most common cancer globally [1]. Of about 1.8 million CRC cases that happen annually, 704,000 

are discovered in the rectum [2]. After implementation of CRC screening programs, the rate of early-

stage CRC detection has increased dramatically from 5% to 17% [3-4]. A study utilizing data from the 

United States Surveillance, Epidemiology, and End Results program found that while CRC incidence 

is declining by 3.1% annually in individuals over 50 years old, the incidence of early-onset CRC in 

patients aged below 50 years is rising by 1.4% per year for unclear reason. [5-6] . Inequities in rectal 

cancer (RC) incidence and outcomes are evident within the early-onset population with Black and 

Hispanic individuals experience higher rates of the disease compared to other groups [7-8]. 

Furthermore, younger patients are more likely to present with aggressive forms of RC and might 

require emergency surgical interventions but despite these challenges, patients with early onset RC 

often achieve comparable surgical outcomes to late onset patients [5,7]. 

Early-stage rectal cancer is any malignant lesions that remain confined to mucosa, submucosa 

and muscularis propria [9]. Colorectal adenomas can transform into carcinoma based on the 
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histopathological type of adenoma. Incidence of transformation into invasive carcinoma is reported 

in up to 30% of villous adenomas but in only about 4% of tubular adenomas [10]. 

The standard treatment model is radical surgery but often led to high rates of permanent stomas 

and a wide range of morbidities [11-12]. The management of rectal cancer has considerably evolved 

by incorporating neoadjuvant chemoradiotherapies and focusing on organ-preservation approaches 

including surgical and non-surgical options for curative treatment of rectal cancer [11, 13]. 

Although the introduction of local excision has provided alternative management option for 

early rectal cancer, local and nodal recurrence after such excision has always been a concern [14-15].  

This review focused on discussing variations in staging, diagnostic difficulties, management 

strategies, and outcomes with possible recommendations.  

Staging of Rectal Cancer 

Before defining early rectal cancer, it is important to define the rectal lesion. According to 

American Society of Colon and Rectal Surgeon and European Society of Medical Oncology (ESMO) 

guidelines a rectal lesion is identified as lesion located within 15 cm of the anal verge in rigid 

sigmoidoscopy  [16-17]. In Japan, the rectum is primarily divided into two sections: above and below 

the peritoneal reflection with the upper boundary of the rectum above the peritoneal reflection 

started at the lower margin of the second sacral vertebra [5]. 

In Western countries early-stage rectal cancer is lesions that confined to the bowel wall, with 

invasion limited to submucosa in T1 and muscularis propria in T2 without lymph node involvement 

N0 or distant metastasis M0 [14] however according to Japanese classification, early carcinomas are 

Tis and T1[18]. Approximately 10–15% of all T1 CRC already present with lymph node metastases at 

the time of diagnosis. Among these, pedunculated T1 CRC have a lower risk of lymph node 

involvement (3–7%) compared to sessile lesions, which carry a risk as high as 28% [19-20]. 

Presence of adenocarcinoma in polyp is classified as part of early CRC cancer. Haggitt’s 

classification is a system used to classify the pedunculated polyp cancer based upon the extent of 

invasion by cancer cells of the stalk of polyp and is divided into five levels[21]. Table 1 show Haggitt 

classification. 

Table 1. Haggitt classification. 

Level Depth of invasion  

Level 0 Carcinoma invade the mucosae (carcinoma-in-situ or intramucosal carcinoma).  

Level 1 
Carcinoma invades through the muscularis mucosae into the submucosa but is limited to 

the head of the polyp.  

Level 2 Carcinoma invades the level of the neck of the polyp (junction between the head and stalk).  

Level 3 Carcinoma invades any part of the stalk.  

Level 4 
Carcinoma invades into the submucosa of the bowel wall below the stalk of the polyp but 

above the muscularis propria.  

The Kikuchi classification is another classification system categorizes non-pedunculated lesions 

based on submucosal invasion depth, subdividing the submucosa into three distinct layers. Up to the 

upper third of submucosa (sm1), up to the middle third of submucosa (sm2) and up to the lower third 

of submucosa (sm3)  [22-23]. Although it may not be the real reflection, ESMO correspondences 

Haggitt’s levels 1-3 to sm1 and level 4 to sm1 – 3. Assessment of the level of invasion with other 

prognostic factors are helpful in deciding further management following local excision [16, 24]. 
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Oncological Predictive Factors 

Lymphovascular invasion, tumor budding, depth of invasion, high tumor grade, polypoid 

growth pattern and location of tumor in the rectum were associated with lymph nodes involvement. 

[25] 

Lymphovascular infiltration refers to the presence of malignant cells within submucosal lymph 

vessels or blood vessels. Specifically, when tumor cells invade the submucosal lymphatic vessels (L1), 

this has been recognized as a crucial independent predictor for the likelihood of lymph node 

metastases in early CRC and plays a significant role in assessing prognosis [13, 19]. Notably, a 

positive lymphatic status is associated with a 20% risk of lymph node metastases [26].  

The relationship between tumor size and lymph node involvement is debated in literature. Some 

studies suggest that rectal cancers in the distal third of the rectum exhibit higher susceptibility to 

lymph node metastasis. [27-28] but others considered it as a significant factor in lateral pelvic lymph 

node metastasis [29-30] . Additionally, research has shown that early-stage rectal cancers located in 

the lower third of the rectum have a significantly higher risk of lymph node positivity [25, 30]. 

Haggitt’s level 4 tumors are also linked to high risk of lymph node involvement whereas in cases 

of sessile tumor growths, the incidence of lymph node involvement varies as it ranges from 1% - 2% 

for Sm1 lesions, 8% for Sm2 lesions, and 23% for Sm3 lesions [4, 30]. 

To determine further treatment after local resection of early rectal cancer, it is crucial to classify 

the resected specimen into either low risk or high-risk categories. A low-risk tumor is defined by 

grade G1 or G2 tumor budding, no lymphatic invasion, and a size under 3 cm in the rectum. In 

contrast, high-risk tumors include those with grade G3 or G4, lymphatic invasion, or a size exceeding 

3 cm in the rectum [19, 31]. This classification is significant, as the likelihood of lymph node metastasis 

in the low-risk group is 1% or less, compared to up to 23% in the high-risk group [20].  

Diagnostic Investigations 

Endoscopy 

Endoscopists use optical assessment to determine the likelihood of achieving a curative 

endoscopic resection of a lesion. Factors such as size, bleeding, granularity, and the non-lifting sign, 

along with the Paris classification system, should be considered in the evaluation of polyps [32]. 

Multiple techniques have been introduced to improve the detection of T1 tumours and those with 

deep submucosal invasion like magnifying endoscopy, chromoendoscopy, and narrow-band 

imaging (NBI). However, despite advancements in endoscopic staging, studies indicate that invasive 

growth may still go undetected during endoscopic evaluations [33].  

Magnetic Resonance Imaging (MRI) 

Magnetic resonance imaging (MRI) is the standard imaging modalities for locoregional staging 

of rectal cancer. It facilitates comprehensive pelvic visualization, enabling precise assessment of the 

circumferential resection margin and other key prognostic indicators [34-36] . MRI has been reported 

to over stage T1 substage up to 54.7% of patient with T1 rectal cancer [32, 37]; however, the current 

development in high-resolution MRI has been reported to be more efficient in distinguishing T stages. 

This may offer better management of early rectal cancer by helping in selecting the appropriate 

excision methods including organ preservation [38-39]. 

Endorectal Ultrasound Scan (EUS) 

Endorectal ultrasound has been reported to be the preferred method for differentiation between 

early-stage rectal tumors, specifically T1 and T2 classifications hence its diagnostic precision exceeds 

that of MRI [34, 40]. EUS yields favourable outcomes; however, its effectiveness is limited by a 

decrease in resolution at greater depths and challenges related to stenotic and bulky rectal tumours 

as well as its unavailability in some centres and it is operator dependant [36]. 
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According to Detering et al., adding EUS to MRI in clinical staging reduces overstaging in early 

rectal cancer, despite this overstaging percentage can still reach 31% [37].  

CT Scan 

CT scans of the chest, abdomen, and pelvis are routinely used for CRC stag alongside MRI. CT 

can detect CRC liver metastases with a sensitivity of 74-84% and a specificity of 95-96% [41] . 

However, it is less efficient in detecting nodal disease [42] with 76% sensitivity for lymph node 

staging and 55% specificity in rectal cancer  [43] 

In cases of inconclusive CT or MRI scan findings that suggestive of potential metastases, PET 

scans may be indicated to provide definitive clarification and knowledge that may influence disease 

management [44]. However, there is not enough evidence supports the use of PET scan routinely in 

all patients [45].  

Management Options 

The gold standard management of rectal cancer is total mesorectal excision (TME) which was 

introduced by Bill Heald et al in 1982 to reduce local recurrence. The mesorectum is the adipose and 

lymphatic tissues surrounding the rectum which is excised during the TME operation by dissection 

through avascular plane between the parietal fascia and the visceral fascia of the mesorectum.[13, 46] 

TME can be performed by open, laparoscopic or robotic approach. For patients with early-stage 

rectal cancer, rectal resection with TME may represent overtreatment in certain cases [47]. Radical 

resection procedures, such as abdominoperineal resection (APR) or anterior resection (AR), are linked 

to considerable risks, including genitourinary dysfunction, faecal incontinence, permanent stoma, 

and diminished quality of life [47-49].  

There is a rising interest in local resection and non-operative treatment of early RC, with some 

recommendations for a watch-and-wait policy for organ preservation [50]. Several trials, such as 

GRECCAR 2 [51], TREC [52], and some observational studies, have shown promising results for rectal 

preservation approach [53-55]. 

According to Monson et al transanal local excision is recommended for benign rectal lesions, 

small neuroendocrine tumors and low risk early rectal cancer smaller than 3 cm, involving less than 

one-third of the rectal wall circumference that are moderately and well differentiated histology, 

without evidence of lymphovascular and perineural involvement.[17] 

If T1 tumour is incompletely excised in low-risk patients, either local surgical excision or 

completion ESD should be carried out. In contrast, in high-risk cases, radical oncologic resection 

should be carried out irrespective to initial lesion complete excision [20]. 

Several studies have demonstrated that local excision after neoadjuvant chemotherapy or 

chemoradiotherapy can considerably reduce recurrence rates and is a realistic method to preserve 

the rectum as an alternative to traditional radical resection [56-58] 

In Endoscopic therapy patient selection is essential and should be based on tumour size and 

location. According to Shi et al, there is comparable 3-year survival rates between endoscopic 

resection and standard resection (SR) (93.4%) (93.5%) respectively and this support endoscopic 

resection as an effective alternative in appropriately selected cases with proper surveillance. [59]. 

In early rectal cancer the local resection treatment options include two types of transanal 

endoscopic surgery (TES); transanal endoscopic microsurgery (TEM), Transanal endoscopic 

operations (TEO) and transanal minimally invasive surgery (TAMIS), while the endoscopic resection 

includes endoscopic mucosal resection (EMR), underwater (UEMR) and endoscopic submucosal 

dissection (ESD) [60]. 
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Endoscopic Resection 

For superficial colorectal cancers the main minimally invasive methods for excision are 

endoscopic mucosal resection (EMR) and endoscopic submucosal dissection (ESD) with the later 

offers a higher rate of en-bloc resection, regardless of tumour size [61]. 

In Western nations, EMR is still the accepted standard of therapy for rectal lesions smaller than 

2 cm in size as it works well in terms of both efficacy and safety. Nevertheless, EMR necessitates 

piecemeal resection for lesions larger than 2 cm, which is linked to elevated local recurrence rate and 

precluding histological evaluation of the resection margins. [62-63] Additionally, a recent cost-

effectiveness analysis indicates that an en bloc resection strategy using ESD may be more economical 

than a piecemeal resection approach with EMR for rectal lesions, as it reduces the number of patients 

needing subsequent radical rectal surgery [64]. 

Endoscopic submucosal dissection (ESD) was developed originally in Japan in 1995 as a new 

advanced endoscopic modality for gastrointestinal mucosal lesions which offers a less invasive 

alternative to surgery for localized disease and was created to overcome the limitation of EMR [49, 

62]. A modified needle knife is used for submucosal dissection to facilitate en bloc resection of 

colorectal lesions and can be used for rectal lesions more than 2cm [65]. However, there are some 

challenges which include its technical complexity, longer procedure time, requiring specialized 

training and equipment. Additionally, ESD involves higher costs and increased risks of bleeding and 

perforation [49, 59]. 

Transanal Endoscopic Surgery 

Transanal endoscopic microsurgery (TEM) was initially developed by Dr. Gerhard Buess in 1983 

as a method to remove benign lesions of the mid and upper rectum that were difficult to approach 

with traditional endoscopic techniques [65-66]. TEM platform enabled access to the proximal end of 

the rectum, which was limited in transanal endoscopic procedures. Despite its superiority, 

implementing TEM is challenging due to high acquisition costs, a long learning curve, and restricted 

availability in specialist centres.[67] 

Transanal endoscopic operation (TEO) utilizing high-definition video and panoramic thin-film 

transistor screens achieve comparable visual clarity to 3D systems. Surgically, TEO is an 

advancement of TEM, offers comparable technical and clinical outcomes at a lower cost, according to 

Xavier Serra prospective randomized trial [68].  

A retrospective cohort study done by Jeonghee Han et al, compared TEO and TEM for local 

rectal tumor resection includes 207 patients underwent local rectal tumor excision, with propensity 

score matching yielding 72 patients per group reported that TEO has superior outcomes, particularly 

for higher rectal tumors, with increased tumor distance (8.0 vs. 4.0 cm) shorter hospital stays, higher 

negative margin rates and higher non-fragmented specimen rates with comparable complication 

rates [69-70]. 

TAMIS has been introduced by Atallah et al as an alternative modality since 2010 due to certain 

technical issues with TEM. It can be performed under general or spinal anaesthesia by using transanal 

access platform [71] TAMIS is a feasible and less expensive alternative to TEM, as demonstrated by 

short series and case reports since its original description [63] 

However, TAMIS has significant drawbacks as the stiff structure of laparoscopic equipment 

creates a significant hurdle in the limited lumen of the rectum, requirement for a second surgeon to 

position the camera outside the anal margin and the laparoscope's limited vision. Robot-assisted 

transanal surgery could be the next step forward for TAMIS, addressing the issues outlined above. 

Adding a robotic platform to TAMIS can improve oncologic excisions through fine motion scaling, 

increase dexterity with articulated instruments, make working in small spaces easier, and improve 

surgeon ergonomics [72]. 

In comparison between ESD and TES, Sagae et al. found that endoscopic submucosal dissection 

(ESD) and transanal endoscopic surgery (TES) are equally effective for early rectal tumors. As a result, 

clinical management should be guided by factors such as local expertise, equipment availability, and 
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cost considerations. Both surgical and endoscopic transanal resection techniques offer high cure rates 

with minimal complications, making either approach viable depending on the resources and 

expertise available [60].  

Nodal metastasis and local recurrence rates remain below 5% in low-risk groups after local 

resection. This can increase up to 30% if the tumors size exceeds 3–4 cm or it was found to be high 

risk on histology analysis and in such cases, completion radical surgery is strongly advocated to 

significantly reduce the likelihood of disease recurrence [73]. 

Chemoradiotherapy 

Use of neoadjuvant chemoradiotherapy in early rectal cancer management is controversial in 

literature. According to NICE guidelines neoadjuvant chemoradiotherapy is not recommended for 

patients with T1- T2, N0, M0 [74]. 

A randomized controlled trial of 100 patients with cT2N0M0 low rectal cancer compared TES 

and TME following neoadjuvant chemoradiotherapy (nCRT). Each group included 50 patients and 

achieved R0 resection. After a median 9.6-year follow-up, results showed comparable local 

recurrence and overall survival rates between TES and TME, indicating TES as a viable alternative 

for selected patients [58].  

In contrast, according to Li et al there was no significant impact of the neoadjuvant treatment on 

overall survival comparing the overall survival rate of patient with T2 early rectal cancer who 

underwent TEM with and without neoadjuvant therapy [75]. 

A systematic review showed that the use of chemoradiation following local excision of T1 lesions 

carries a median local failure rate including local recurrence, incomplete resection, and distant 

metastasis of 10% and for T2 lesions, the local failure rate can reach up to 25% (Beets et al 2017  ، 75 

Wait and watch strategy is an option for patients with clinical complete response after CRT 

which demonstrate acceptable oncological outcomes. Apart from local resection no radical surgery is 

required, strict clinical and radiological surveillance is performed until there is evidence of local 

tumour regrowth. For patients who achieve a complete pathological response, have been reported to 

exhibit oncological outcomes equivalent to radical surgery, with the added benefits of lower rates of 

permanent stomas and reduced treatment-related morbidity and mortality [11, 13] 

The role of adjuvant chemoradiation as an alternative to radical resection after local excision in 

high-risk patients remains uncertain and is currently being investigated in an ongoing clinical trial 

[73]. 

Surveillance 

The main objective of the surveillance program following colorectal cancer treatment is to 

enhance survival. Incidence of recurrence following resection include the liver (33%), lungs (22%), 

local recurrence (15%) for the colon, up to (35%) for the rectum, and regional lymph nodes (14%). 

However, the occurrence of metachronous or new primary cancers is relatively low at 3% [45]. 

For all T stages of rectal cancer according to 2011 NICE guidelines, patients who undergone 

curative surgical resection for nonmetastatic colorectal cancer, should have follow-up to identify local 

recurrence and distant metastases 4 - 6 weeks after surgery and the follow up includes at least 2 CT 

scan of chest abdomen and pelvis, serum CEA every 6 months for the first 3 years and colonoscopy 

after 1 year of the initial surgery but the new guidelines from 2020 recommend follow up with serum 

carcinoembryonic antigen (CEA) and CT scan of the chest, abdomen and pelvis for the first 3 years 

but did not mention the time interval for that. [74] 

As there are no specific surveillance guidelines for patients with early rectal cancer after the local 

resection, we are using our hospital policy for surveillance. For low-risk group including T1 and T2 

with no lymph node involvement or distant metastasis and polyps Haggett’s level 1 and 2 follow-up 

includes a CT scan at 9,18 and 36 months after the treatment, tumor markers six monthly for three 

years, and colonoscopy at 6 to 12 months after treatment and then annually. 
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In the high-risk group with lymphovascular involvement, positive margin or poorly 

differentiated carcinoma who declined further treatment, follow-up includes CT scans at 9-18 and 36 

month, MRI scans four monthly for one year, and then six monthly for two years. Colonoscopy after 

one year of treatment and then after two years and flexibility sigmoidoscopy at 4, 8, 18, 24, 30 months.  

Discussion 

The oncological outcome of local resection of early rectal cancer is debatable in the current 

literature. Local resection techniques were used primarily for palliative purposes in selected patients 

with early rectal cancer, mainly elderly patients with significant co-morbidities and high anaesthetic 

risk. A systematic review and meta-analysis done in (2015) revealed that local resection was 

associated with a decreased five -year overall survival rate and increased risk of local recurrence 

compared to radical resection [77]. Despite this, the advantage of organ preservation techniques is 

linked to lower morbidity, improved anorectal function and the quality of life [78]. 

However, in a recent systematic review done by Fadel et al, which included 12,022 patients. It 

was suggested that local resection may achieve similar R0 results in comparison to standard TME 

while the recurrence rate and 5 years survival can be improved by adopting surveillance methods, 

for example tumour markers, MRI rectum, endorectal ultrasound and CTAP [79]. This study included 

older data which may influence the results due to the lack of current investigative techniques. The 

inclusion of T3-stage tumors and variability in staging across studies may have also contributed to 

heterogeneity.[79] 

A new retrospective cohort study showed that local excision after neoadjuvant CRT appears to 

be equally effective as radical surgery for individuals with downstaged T1 rectal cancer, despite a 

higher risk of nodal metastases. On the other hand, adjuvant CT did not enhance prognosis for 

individuals with T1 tumors, apart from those under 50 years of age [80]. 

The American College of Surgeons Oncology Group Z6041 trial was phase II research of 84 

patients with T2 rectal cancer who received neoadjuvant chemoradiotherapy followed by local 

excision. Downstaging to T0-T1 was observed in 64% of patients, with 44% achieving a full 

pathological response. In 72 patients with an average follow-up of 4.2 years, local recurrence was 

identified in 4% and distant metastasis in 6%. The 3-year disease-free survival and overall survival 

were 87% and 96%, respectively [81]. This study results similar to Lezoche et al which is encouraging 

for the use of organ preservation techniques in the near future [58]. The results showed that almost 

all eligible patients undergoing neoadjuvant CRT had a successful local excision (LE) with negative 

margins. Despite the dose reduction, the trial found substantial CRT-related toxicity, and post-LE 

complications were not uncommon such as diarrhoea and lymphopenia [82]. 

Neoadjuvant Chemotherapy, Excision, and Observation for Early Rectal Cancer (NEO) trial 

showed that a course of three months of induction chemotherapy with mFOLFOX6 or CAPOX may 

effectively downstage a large number of individuals with low-risk T1-T2 N0 early rectal cancer. This 

method allows for well-tolerated, organ-preserving surgical therapies with minimal influence on 

organ function. The one-year and two-year rates of locoregional relapse-free survival were 98% and 

90% respectively, with no reports of distant recurrences or deaths. Furthermore, there was little 

change in quality of life and rectal function ratings [83]. 

In the review by Buccafusca et al, he has suggested that neoadjuvant therapy in individuals with 

very small or proximal T2 tumors is overtreatment, resulting in side effects and increased morbidity 

[45] 

Conclusions 

Management of early rectal cancer is a challenging process, and proper endoscopic evaluation 

and identification of patients who are eligible for local resection are the first steps. The growing 

interest toward local excision seems an attractive option that can be incorporated in several treatment 

strategies. However, effective treatment of the eligible patients requires a multidisciplinary approach 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 14 January 2025 doi:10.20944/preprints202501.0002.v2

https://doi.org/10.20944/preprints202501.0002.v2


 8 of 13 

 

and the cooperation of radiologists, gastroenterologists, pathologists, radiotherapists, oncologists, 

and surgeons. Local excision as a definitive treatment can be achieved in a large share of patients, 

which leads to low morbidity and good functional results. However, there is a need for more 

randomized controlled trials and studies specifically for early rectal cancer T1-T2 to determine the 

non-inferiority of the local excision compared to radical surgery. 

References 

1. Zizzo, M., Dorma, M. P. F., Zanelli, M., Sanguedolce, F., Bassi, M. C., Palicelli, A., Ascani, S., & Giunta, A. 

(2022). Long-Term Outcomes of Surgical Resection of Pathologically Confirmed Isolated Para-Aortic 

Lymph Node Metastases in Colorectal Cancer: A Systematic Review. In Cancers (Vol. 14, Issue 3). MDPI. 

https://doi.org/10.3390/cancers14030661 

2. Rawla, P., Sunkara, T., & Barsouk, A. (2019). Epidemiology of colorectal cancer: Incidence, mortality, 

survival, and risk factors. In Przeglad Gastroenterologiczny (Vol. 14, Issue 2, pp. 89–103). Termedia 

Publishing House Ltd. https://doi.org/10.5114/pg.2018.81072 

3. Jung, Y., Lee, J., Cho, J., Kim, Y., Park, C., Kim, M., Kim, K., & Kim, S. (2018). Comparison of efficacy and 

safety between endoscopic submucosal dissection and transanal endoscopic microsurgery for the treatment 

of rectal tumor. Saudi Journal of Gastroenterology, 24(2), 115–121. https://doi.org/10.4103/sjg.SJG_440_17 

4. Tytherleigh, M. G., Warren, B. F., & Mortensen, N. J. M. C. (2008). Management of early rectal cancer. In 

British Journal of Surgery (Vol. 95, Issue 4, pp. 409–423). https://doi.org/10.1002/bjs.6127 

5. Galloway, D. J., Burns, H. J. G., Bear, H., Jarrett, F., Boyle, P., & George, W. D. (1984a). Colorectal cancer in 

young adults. Clinical Oncology, 10(3), 205–211. https://doi.org/10.1007/s11938-019-00219-4 

6. Saraiva, M. R., Rosa, I., & Claro, I. (2023). Early-onset colorectal cancer: A review of current knowledge. In 

World Journal of Gastroenterology (Vol. 29, Issue 8, pp. 1289–1303). Baishideng Publishing Group Inc. 

https://doi.org/10.3748/wjg.v29.i8.1289 

7. Ewongwo, A., Hamidi, M., Alattar, Z., Ayotunde, O. P., Tiwari, H. A., Elquza, E., Scott, A., Hanna, K., & 

Nfonsam, V. (2020). Contributing factors and short-term surgical outcomes of patients with early-onset 

rectal cancer. American Journal of Surgery, 219(4), 578–582. https://doi.org/10.1016/j.amjsurg.2020.02.028 

8. Meyer, J. E., Cohen, S. J., Ruth, K. J., Sigurdson, E. R., & Hall, M. J. (2016). Young Age Increases Risk for 

Lymph Node Positivity in Early-Stage Rectal Cancer. Journal of the National Cancer Institute, 108(1). 

https://doi.org/10.1093/jnci/djv284 

9. Wlodarczyk, J. R., & Lee, S. W. (2022). New Frontiers in Management of Early and Advanced Rectal Cancer. 

In Cancers (Vol. 14, Issue 4). MDPI. https://doi.org/10.3390/cancers14040938 

10. Cross, A. J., Robbins, E. C., Pack, K., Stenson, I., Patel, B., Rutter, M. D., Veitch, A. M., Saunders, B. P., Duffy, 

S. W., & Wooldrage, K. (2021). Colorectal cancer risk following polypectomy in a multicentre, retrospective, 

cohort study: An evaluation of the 2020 UK post-polypectomy surveillance guidelines. In Gut (Vol. 70, Issue 

12, pp. 2307–2320). BMJ Publishing Group. https://doi.org/10.1136/gutjnl-2020-323411 

11. de Azevedo, J. M., Vailati, B. B., Julião, G. P. S., Fernandez, L. M., & Perez, R. O. (2019). Current Surgical 

Strategies in the Management of Rectal Cancer. In Current Colorectal Cancer Reports (Vol. 15, Issue 1, pp. 18–

27). Current Medicine Group LLC 1. https://doi.org/10.1007/s11888-019-00428-0 

12. Stornes, T., Wibe, A., Nesbakken, A., Myklebust, T. A., & Endreseth, B. H. (2016). National early rectal 

cancer treatment revisited. Diseases of the Colon and Rectum, 59(7), 623–629. 

https://doi.org/10.1097/DCR.0000000000000591 

13. Rouleau-Fournier, F., & Brown, C. J. (2019). Can less be more? Organ preservation strategies in the 

management of rectal cancer. In Current Oncology (Vol. 26, pp. S16–S23). Multimed Inc. 

https://doi.org/10.3747/co.26.5841 

14. Althumairi, A. A., & Gearhart, S. L. (2015). Local excision for early rectal cancer: Transanal endoscopic 

microsurgery and beyond. In Journal of Gastrointestinal Oncology (Vol. 6, Issue 3, pp. 296–306). Pioneer 

Bioscience Publishing. https://doi.org/10.3978/j.issn.2078-6891.2015.022 

15. Halverson, A. L., Morris, A. M., Cleary, R. K., & Chang, G. J. (2019). For Patients with Early Rectal Cancer, 

Does Local Excision Have an Impact on Recurrence, Survival, and Quality of Life Relative to Radical 

Resection? Annals of Surgical Oncology, 26(8), 2497–2506. https://doi.org/10.1245/s10434-019-07328-5 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 14 January 2025 doi:10.20944/preprints202501.0002.v2

https://doi.org/10.3390/cancers14030661
https://doi.org/10.3748/wjg.v29.i8.1289
https://doi.org/10.3978/j.issn.2078-6891.2015.022
https://doi.org/10.1245/s10434-019-07328-5
https://doi.org/10.20944/preprints202501.0002.v2


 9 of 13 

 

16. Glynne-Jones, R., Wyrwicz, L., Tiret, E., Brown, G., Rödel, C., Cervantes, A., & Arnold, D. (2017). Rectal 

cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. Annals of Oncology, 28, 

iv22–iv40. https://doi.org/10.1093/annonc/mdx224 

17. Monson, J. R. T., Weiser, M. R., Buie, W. D., Chang, G. J., & Rafferty, J. F. (2013). Practice parameters for the 

management of rectal cancer (revised). Diseases of the Colon and Rectum, 56(5), 535–550. 

https://doi.org/10.1097/DCR.0b013e31828cb66c 

18. Japanese Classification of Colorectal, Appendiceal, and Anal Carcinoma: the 3d English Edition [Secondary 

Publication]. (2019). Journal of the Anus, Rectum and Colon, 3(4), 175–195. https://doi.org/10.23922/jarc.2019-

018 

19. Bosch, S., Teerenstra, S., De Wilt, J. W., Cunningham, C., & Nagtegaal, I. (2013). Predicting lymph node 

metastasis in pT1 colorectal cancer: A systematic review of risk factors providing rationale for therapy 

decisions. Endoscopy, 45(10), 827–834. https://doi.org/10.1055/s-0033-1344238 

20. Knoblauch, M., Kühn, F., Von Ehrlich-Treuenstätt, V., Werner, J., & Renz, B. W. (2023). Diagnostic and 

Therapeutic Management of Early Colorectal Cancer. In Visceral Medicine (Vol. 39, Issue 1, pp. 10–17). S. 

Karger AG. https://doi.org/10.1159/000526633 

21. Haggitt, R. C., Glotzbach, R. E., Soffer, E. E., Wruble, L. D., & Haggitt, C. (1985). Prognostic Factors in 

Colorectal Carcinomas Arising in Adenomas: Implications for Lesions Removed Endoscopic Polypectomy. 

In GASTROENTEROLOGY (Vol. 89). 

22. Debove, C., Svrcek, M., Dumont, S., Chafai, N., Tiret, E., Parc, Y., & Lefèvre, J. H. (2017). Is the assessment 

of submucosal invasion still useful in the management of early rectal cancer? A study of 91 consecutive 

patients. Colorectal Disease, 19(1), 27–37. https://doi.org/10.1111/codi.13405 

23. Kikuchi, R., Takano, M., Takagi, K., Fujimoto, N., Nozaki, R., Fujiyoshi, T., & Uchida, -Yuzo. (n.d.). 

Management of Early Invasive Colorectal Cancer Risk of Recurrence and Clinical Guidelines. 

24. Watanabe, T., Itabashi, M., Shimada, Y., Tanaka, S., Ito, Y., Ajioka, Y., Hamaguchi, T., Hyodo, I., Igarashi, 

M., Ishida, H., Ishiguro, M., Kanemitsu, Y., Kokudo, N., Muro, K., Ochiai, A., Oguchi, M., Ohkura, Y., Saito, 

Y., Sakai, Y., … Sugihara, K. (2012). Japanese Society for Cancer of the Colon and Rectum (JSCCR) 

guidelines 2010 for the treatment of colorectal cancer. International Journal of Clinical Oncology, 17(1), 1–29. 

https://doi.org/10.1007/s10147-011-0315-2 

25. Ebbehøj, A. L., Jørgensen, L. N., Krarup, P. M., & Smith, H. G. (2021). Histopathological risk factors for 

lymph node metastases in T1 colorectal cancer: meta-analysis. In British Journal of Surgery (Vol. 108, Issue 

7, pp. 769–776). Oxford University Press. https://doi.org/10.1093/bjs/znab168 

26. Suh, J. H., Han, K. S., Kim, B. C., Hong, C. W., Sohn, D. K., Chang, H. J., Kim, M. J., Park, S. C., Park, J. W., 

Choi, H. S., & Oh, J. H. (2012). Predictors for lymph node metastasis in T1 colorectal cancer. Endoscopy, 

44(6), 590–595. https://doi.org/10.1055/s-0031-1291665 

27. Compton, C. C., Fielding, ; L Peter, Burgart, L. J., Conley, B., Cooper, H. S., Hamilton, S. R., Elizabeth, ; M, 

Hammond, H., Henson, D. E., Hutter, R. V. P., Nagle, R. B., Nielsen, M. L., Sargent, D. J., Taylor, C. R., 

Welton, M., & Willett, ; Christopher. (2000). Prognostic Factors in Colorectal Cancer-Compton et al 979. In 

Arch Pathol Lab Med (Vol. 124). 

28. Compton, C. C. (2003). Colorectal carcinoma: Diagnostic, prognostic, and molecular features. In Modern 

Pathology (Vol. 16, Issue 4, pp. 376–388). https://doi.org/10.1097/01.MP.0000062859.46942.93 

29. Wu, Z.-Y., Wan, J., Li, J.-H., Zhao, G., Yao, Y., Du, J.-L., Liu, Q.-F., Peng, L., Wang, Z.-D., Huang, Z.-M., Lin 

wwwwjgnetcom, H.-H., & Prognostic, L. H. (2007). Prognostic value of lateral lymph node metastasis for 

advanced low rectal cancer. http://www.wjgnet.com/1007-9327/13/6048.asp 

30. Marzouk, O., & Schofield, J. (2011). Review of histopathological and molecular prognostic features in 

colorectal cancer. In Cancers (Vol. 3, Issue 2, pp. 2767–2810). https://doi.org/10.3390/cancers3022767 

31. Beaton, C., Twine, C. P., Williams, G. L., & Radcliffe, A. G. (2013). Systematic review and meta-analysis of 

histopathological factors influencing the risk of lymph node metastasis in early colorectal cancer. In 

Colorectal Disease (Vol. 15, Issue 7, pp. 788–797). https://doi.org/10.1111/codi.12129 

32. Smits, L. J. H., van Lieshout, A. S., Grüter, A. A. J., Horsthuis, K., & Tuynman, J. B. (2022). Multidisciplinary 

management of early rectal cancer – The role of surgical local excision in current and future clinical practice. 

In Surgical Oncology (Vol. 40). Elsevier Ltd. https://doi.org/10.1016/j.suronc.2021.101687 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 14 January 2025 doi:10.20944/preprints202501.0002.v2

https://doi.org/10.1159/000526633
https://doi.org/10.1093/bjs/znab168
https://doi.org/10.1055/s-0031-1291665
https://doi.org/10.1016/j.suronc.2021.101687
https://doi.org/10.20944/preprints202501.0002.v2


 10 of 13 

 

33. Barendse, R. M., Musters, G. D., De Graaf, E. J. R., Van Den Broek, F. J. C., Consten, E. C. J., Doornebosch, 

P. G., Hardwick, J. C., De Hingh, I. H. J. T., Hoff, C., Jansen, J. M., Van Milligen De Wit, A. W. M., Van Der 

Schelling, G. P., Schoon, E. J., Schwartz, M. P., Weusten, B. L. A. M., Dijkgraaf, M. G., Fockens, P., 

Bemelman, W. A., & Dekker, E. (2018). Randomised controlled trial of transanal endoscopic microsurgery 

versus endoscopic mucosal resection for large rectal adenomas (TREND Study). Gut, 67(5), 837–846. 

https://doi.org/10.1136/gutjnl-2016-313101 

34. Burdan, F., Sudol-Szopinska, I., Staroslawska, E., Kolodziejczak, M., Klepacz, R., Mocarska, A., Caban, M., 

Zelazowska-Cieslinska, I., & Szumilo, J. (2015). Magnetic resonance imaging and endorectal ultrasound for 

diagnosis of rectal lesions. In European Journal of Medical Research (Vol. 20, Issue 1). BioMed Central Ltd. 

https://doi.org/10.1186/s40001-014-0078-0 

35. Kennedy, E., Vella, E. T., Blair Macdonald, D., Wong, C. S., & McLeod, R. (2015). Optimisation of 

preoperative assessment in patients diagnosed with rectal cancer. Clinical Oncology, 27(4), 225–245. 

https://doi.org/10.1016/j.clon.2015.01.001 

36. López-Campos, F., Martín-Martín, M., Fornell-Pérez, R., García-Pérez, J. C., Die-Trill, J., Fuentes-Mateos, 

R., López-Durán, S., Domínguez-Rullán, J., Ferreiro, R., Riquelme-Oliveira, A., Hervás-Morón, A., & 

Couñago, F. (2020). Watch and wait approach in rectal cancer: Current controversies and future directions. 

In World Journal of Gastroenterology (Vol. 26, Issue 29, pp. 4218–4239). Baishideng Publishing Group Co. 

https://doi.org/10.3748/WJG.V26.I29.4218 

37. Detering, R., van Oostendorp, S. E., Meyer, V. M., van Dieren, S., Bos, A. C. R. K., Dekker, J. W. T., Reerink, 

O., van Waesberghe, J. H. T. M., Marijnen, C. A. M., Moons, L. M. G., Beets-Tan, R. G. H., Hompes, R., van 

Westreenen, H. L., Tanis, P. J., & Tuynman, J. B. (2020). MRI cT1–2 rectal cancer staging accuracy: a 

population-based study. British Journal of Surgery, 107(10), 1372–1382. https://doi.org/10.1002/bjs.11590 

38. Balyasnikova, S., & Brown, G. (2019). The MRI assessment of SPECC (significant polyps and early colorectal 

cancer) lesions. Colorectal Disease, 21, 19–22. https://doi.org/10.1111/codi.14526 

39. Balyasnikova, S., Read, J., Wotherspoon, A., Rasheed, S., Tekkis, P., Tait, D., Cunningham, D., & Brown, G. 

(n.d.). Diagnostic accuracy of high-resolution MRI as a method to predict potentially safe endoscopic and surgical 

planes in patients with early rectal cancer. https://doi.org/10.1136/bmjgast-2017 

40. Beets-Tan, R. G. H., Lambregts, D. M. J., Maas, M., Bipat, S., Barbaro, B., Curvo-Semedo, L., Fenlon, H. M., 

Gollub, M. J., Gourtsoyianni, S., Halligan, S., Hoeffel, C., Kim, S. H., Laghi, A., Maier, A., Rafaelsen, S. R., 

Stoker, J., Taylor, S. A., Torkzad, M. R., & Blomqvist, L. (2018). Magnetic resonance imaging for clinical 

management of rectal cancer: Updated recommendations from the 2016 European Society of 

Gastrointestinal and Abdominal Radiology (ESGAR) consensus meeting. European Radiology, 28(4), 1465–

1475. https://doi.org/10.1007/s00330-017-5026-2 

41. Floriani, I., Torri, V., Rulli, E., Garavaglia, D., Compagnoni, A., Salvolini, L., & Giovagnoni, A. (2010). 

Performance of imaging modalities in diagnosis of liver metastases from colorectal cancer: A systematic 

review and meta-analysis. In Journal of Magnetic Resonance Imaging (Vol. 31, Issue 1, pp. 19–31). 

https://doi.org/10.1002/jmri.22010 

42. Dighe, S., Purkayastha, S., Swift, I., Tekkis, P. P., Darzi, A., A’Hern, R., & Brown, G. (2010). Diagnostic 

precision of CT in local staging of colon cancers: A meta-analysis. Clinical Radiology, 65(9), 708–719. 

https://doi.org/10.1016/j.crad.2010.01.024 

43. Mitry, E., Guiu, B., Cosconea, S., Jooste, V., Faivre, J., & Bouvier, A. M. (2010). Epidemiology, management 

and prognosis of colorectal cancer with lung metastases: A 30-year population-based study. Gut, 59(10), 

1383–1388. https://doi.org/10.1136/gut.2010.211557 

44. Niekel, M. C., Bipat, S., & Stoker, J. (2010). Diagnostic Imaging of Colorectal Liver Metastases with CT, MR 

Imaging, FDG PET, and/or FDG PET/CT: A Meta-Analysis of Prospective Studies Including Patients Who 

Have Not Previously Undergone Treatment 1. Radiology.Rsna.Org n Radiology, 257(3). 

https://doi.org/10.1148/radiol.10100729/-/DC1 

45. Buccafusca, G., Proserpio, I., Tralongo, A. C., Rametta Giuliano, S., & Tralongo, P. (2019). Early colorectal 

cancer: diagnosis, treatment and survivorship care. In Critical Reviews in Oncology/Hematology (Vol. 136, pp. 

20–30). Elsevier Ireland Ltd. https://doi.org/10.1016/j.critrevonc.2019.01.023 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 14 January 2025 doi:10.20944/preprints202501.0002.v2

https://doi.org/10.1002/bjs.11590
https://doi.org/10.1016/j.critrevonc.2019.01.023
https://doi.org/10.20944/preprints202501.0002.v2


 11 of 13 

 

46. Park, K., Kim, S., Lee, H. W., Bae, S. U., Baek, S. K., & Jeong, W. K. (2021). Comparison of the quality of 

total mesorectal excision after robotic and laparoscopic surgery for rectal cancer: a multicenter, propensity 

score-matched study. Korean Journal of Clinical Oncology, 17(2), 82–89. https://doi.org/10.14216/kjco.21013 

47. Hawkins, A. T., Albutt, K., Wise, P. E., Alavi, K., Sudan, R., Kaiser, A. M., & Bordeianou, L. (2018). 

Abdominoperineal Resection for Rectal Cancer in the Twenty-First Century: Indications, Techniques, and 

Outcomes. Journal of Gastrointestinal Surgery, 22(8), 1477–1487. https://doi.org/10.1007/s11605-018-3750-9 

48. Benson, A. B., Venook, A. P., Adam, M., Chang, G., Chen, Y. J., Ciombor, K. K., Cohen, S. A., Cooper, H. S., 

Deming, D., Garrido-Laguna, I., Grem, J. L., Haste, P., Hecht, J. R., Hoffe, S., Hunt, S., Hussan, H., Johung, 

K. L., Joseph, N., Kirilcuk, N., … Gurski, L. (2024). NCCN GUIDELINES® INSIGHTS: Rectal Cancer, 

Version 3.2024 Featured Updates to the NCCN Guidelines. JNCCN Journal of the National Comprehensive 

Cancer Network, 22(6), 366–375. https://doi.org/10.6004/jnccn.2024.0041 

49. Naughton, A. P., Ryan, É. J., Bardon, C. T., Boland, M. R., Aherne, T. M., Kelly, M. E., Whelan, M., Neary, 

P. C., McNamara, D., O’Riordan, J. M., & Kavanagh, D. O. (2020). Endoscopic management versus transanal 

surgery for early primary or early locally recurrent rectal neoplasms—a systematic review and meta-

analysis. International Journal of Colorectal Disease, 35(12), 2347–2359. https://doi.org/10.1007/s00384-020-

03715-7 

50. Bilkhu, A., Robinson, J. M., & Steward, M. A. (2021). Preservation of the rectum is possible in early rectal 

cancer with neoadjuvant radiotherapy, delay and local excision—a 12-year single-centre experience of the 

evolution of early rectal cancer treatment. Colorectal Disease, 23(7), 1765–1776. 

https://doi.org/10.1111/codi.15631 

51. Rullier, E., Vendrely, V., Asselineau, J., Rouanet, P., Tuech, J. J., Valverde, A., de Chaisemartin, C., Rivoire, 

M., Trilling, B., Jafari, M., Portier, G., Meunier, B., Sieleznieff, I., Bertrand, M., Marchal, F., Dubois, A., 

Pocard, M., Rullier, A., Smith, D., … Denost, Q. (2020). Organ preservation with chemoradiotherapy plus 

local excision for rectal cancer: 5-year results of the GRECCAR 2 randomised trial. The Lancet 

Gastroenterology and Hepatology, 5(5), 465–474. https://doi.org/10.1016/S2468-1253(19)30410-8 

52. Bach, S. P., Gilbert, A., Brock, K., Korsgen, S., Geh, I., Hill, J., Gill, T., Hainsworth, P., Tutton, M. G., Khan, 

J., Robinson, J., Steward, M., Cunningham, C., Levy, B., Beveridge, A., Handley, K., Kaur, M., Marchevsky, 

N., Magill, L., … Umar, T. (2021). Radical surgery versus organ preservation via short-course radiotherapy 

followed by transanal endoscopic microsurgery for early-stage rectal cancer (TREC): a randomised, open-

label feasibility study. The Lancet Gastroenterology and Hepatology, 6(2), 92–105. 

https://doi.org/10.1016/S2468-1253(20)30333-2 

53. Habr-Gama, A., Sabbaga, J., Gama-Rodrigues, J., Julião, G. P. S., Proscurshim, I., Aguilar, P. B., Nadalin, 

W., & Perez, R. O. (2013). Watch and wait approach following extended neoadjuvant chemoradiation for 

distal rectal cancer: Are we getting closer to anal cancer management? Diseases of the Colon and Rectum, 

56(10), 1109–1117. https://doi.org/10.1097/DCR.0b013e3182a25c4e 

54. Jones, H. J. S., Hompes, R., Mortensen, N., & Cunningham, C. (2018). Modern management of T1 rectal 

cancer by transanal endoscopic microsurgery: a 10-year single-centre experience. Colorectal Disease, 20(7), 

586–592. https://doi.org/10.1111/codi.14029 

55. Smart, C. J., Korsgen, S., Hill, J., Speake, D., Levy, B., Steward, M., Geh, J. I., Robinson, J., Sebag-Montefiore, 

D., & Bach, S. P. (2016). Multicentre study of short-course radiotherapy and transanal endoscopic 

microsurgery for early rectal cancer. British Journal of Surgery, 103(8), 1069–1075. 

https://doi.org/10.1002/bjs.10171 

56. Allaix, M. E., Arezzo, A., Giraudo, G., & Morino, M. (2012). Transanal Endoscopic Microsurgery vs. 

Laparoscopic Total Mesorectal Excision for T2N0 Rectal Cancer. Journal of Gastrointestinal Surgery, 16(12), 

2280–2287. https://doi.org/10.1007/s11605-012-2046-8 

57. Xu, Z.-S., Cheng, H., Xiao, Y., Cao, J.-Q., Cheng, F., Xu, W.-J., Ying, J.-Q., Luo, J., & Xu, W. (2017). 

Comparison of transanal endoscopic microsurgery with or without neoadjuvant therapy and standard total 

mesorectal excision in the treatment of clinical T2 low rectal cancer: a meta-analysis. In Oncotarget (Vol. 8, 

Issue 70). www.impactjournals.com/oncotarget/ 

58. Lezoche, E., Baldarelli, M., Lezoche, G., Paganini, A. M., Gesuita, R., & Guerrieri, M. (2012). Randomized 

clinical trial of endoluminal locoregional resection versus laparoscopic total mesorectal excision for T2 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 14 January 2025 doi:10.20944/preprints202501.0002.v2

https://doi.org/10.1016/S2468-1253(19)30410-8
http://www.impactjournals.com/oncotarget/
https://doi.org/10.20944/preprints202501.0002.v2


 12 of 13 

 

rectal cancer after neoadjuvant therapy. British Journal of Surgery, 99(9), 1211–1218. 

https://doi.org/10.1002/bjs.8821 

59. Shi, K., Yang, Z., & Leng, K. (2023). Treatment for T1 colorectal cancers substratified by site and size: 

“horses for courses.” Frontiers in Medicine, 10. https://doi.org/10.3389/fmed.2023.1230844 

60. Sagae, V. M. T., Ribeiro, I. B., de Moura, D. T. H., Brunaldi, V. O., Logiudice, F. P., Funari, M. P., Baba, E. 

R., Bernardo, W. M., & de Moura, E. G. H. (2020). Endoscopic submucosal dissection versus transanal 

endoscopic surgery for the treatment of early rectal tumor: a systematic review and meta-analysis. In 

Surgical Endoscopy (Vol. 34, Issue 3, pp. 1025–1034). Springer. https://doi.org/10.1007/s00464-019-07271-2 

61. Pimentel-Nunes P, Libânio D, Bastiaansen BAJ, Bhandari P, Bisschops R, Bourke MJ, Esposito G, Lemmers A, 

Maselli R, Messmann H, Pech O, Pioche M, Vieth M, Weusten BLAM, van Hooft JE, Deprez PH, Dinis-Ribeiro M. 

Endoscopic submucosal dissection for superficial gastrointestinal lesions: European Society of Gastrointestinal 

Endoscopy (ESGE) Guideline - Update 2022. Endoscopy. 2022 Jun;54(6):591-622. doi: 10.1055/a-1811-7025. Epub 

2022 May 6. PMID: 35523224. 

62. Ferreira, J., & Akerman, P. (2015). Colorectal Endoscopic Submucosal Dissection: Past, Present, and Factors 

Impacting Future Dissemination. Clinics in Colon and Rectal Surgery, 28(3), 146–151. 

https://doi.org/10.1055/s-0035-1555006 

63. Dekkers, N., Boonstra, J. J., Moons, L. M. G., Hompes, R., Bastiaansen, B. A., Tuynman, J. B., Koch, A. D., 

Weusten, B. L. A. M., Pronk, A., Neijenhuis, P. A., Westerterp, M., Van Den Hout, W. B., Langers, A. M. J., 

Van Der Kraan, J., Alkhalaf, A., Lai, J. Y. L., Ter Borg, F., Fabry, H., Halet, E., … Hardwick, J. C. H. (2020a). 

Transanal minimally invasive surgery (TAMIS) versus endoscopic submucosal dissection (ESD) for 

resection of non-pedunculated rectal lesions (TRIASSIC study): Study protocol of a European multicenter 

randomised controlled trial. BMC Gastroenterology, 20(1). https://doi.org/10.1186/s12876-020-01367-z 

64. Bahin, F. F., Heitman, S. J., Rasouli, K. N., Mahajan, H., McLeod, D., Lee, E. Y. T., Williams, S. J., & Bourke, 

M. J. (2018). Wide-field endoscopic mucosal resection versus endoscopic submucosal dissection for laterally 

spreading colorectal lesions: A cost-effectiveness analysis. Gut, 67(11), 1965–1973. 

https://doi.org/10.1136/gutjnl-2017-313823 

65. McCarty, T. R., Bazarbashi, A. N., Hathorn, K. E., Thompson, C. C., & Aihara, H. (2020). Endoscopic 

submucosal dissection (ESD) versus transanal endoscopic microsurgery (TEM) for treatment of rectal 

tumors: a comparative systematic review and meta-analysis. Surgical Endoscopy, 34(4), 1688–1695. 

https://doi.org/10.1007/s00464-019-06945-1 

66. Xue Transanal endoscopic microsurgery: exploring its indications and novel applications. A narrative 

review 

67. Rai, V., & Mishra, N. (2016). Transanal Approach to Rectal Polyps and Cancer. In Clinics in Colon and Rectal 

Surgery (Vol. 29, Issue 1, pp. 65–70). Thieme Medical Publishers, Inc. https://doi.org/10.1055/s-0035-1570395 

68. Serra-Aracil, X., Mora-Lopez, L., Alcantara-Moral, M., Caro-Tarrago, A., & Navarro-Soto, S. (2014). 

Transanal endoscopic microsurgery with 3-D (TEM) or high-definition 2-D transanal endoscopic operation 

(TEO) for rectal tumors. A prospective, randomized clinical trial. International Journal of Colorectal 

Disease, 29(5), 605–610. https://doi.org/10.1007/s00384-014-1849-3 

69. D’Hondt, M., Yoshihara, E., Dedrye, L., Vindevoghel, K., Nuytens, F., & Pottel, H. (2017). Transanal 

endoscopic operation for benign rectal lesions and T1 carcinoma. Journal of the Society of 

Laparoendoscopic Surgeons, 21(1). https://doi.org/10.4293/JSLS.2016.00093 

70. Han, J., Noh, G. T., Cheong, C., Cho, M. S., Hur, H., Min, B. S., Lee, K. Y., & Kim, N. K. (2017). Transanal 

Endoscopic Operation Versus Conventional Transanal Excision for Rectal Tumors: Case-Matched Study 

with Propensity Score Matching. World Journal of Surgery, 41(9), 2387–2394. 

https://doi.org/10.1007/s00268-017-4017-4 

71. Albert, M. R., Atallah, S. B., DeBeche-Adams, T. C., Izfar, S., & Larach, S. W. (2013). Transanal minimally 

invasive surgery (TAMIS) for local excision of benign neoplasms and early-stage rectal cancer: Efficacy and 

outcomes in the first 50 patients. Diseases of the Colon and Rectum, 56(3), 301–307. 

https://doi.org/10.1097/DCR.0b013e31827ca313 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 14 January 2025 doi:10.20944/preprints202501.0002.v2

https://doi.org/10.1007/s00464-019-06945-1
https://doi.org/10.1007/s00268-017-4017-4
https://doi.org/10.20944/preprints202501.0002.v2


 13 of 13 

 

72. Jakobsen, P. C. H., Krarup, P. M., Jensen, K. K., & Nordholm-Carstensen, A. (2023). Robot-assisted TAMIS: 

a systematic review of feasibility and outcomes. In Surgical Endoscopy (Vol. 37, Issue 5, pp. 3398–3409). 

Springer. https://doi.org/10.1007/s00464-022-09853-z 

73. Beets, G. L., Figueiredo, N. F., & Beets-Tan, R. G. H. (2017). Management of Rectal Cancer Without Radical 

Resection. Annual Review of Medicine, 68, 169–182. https://doi.org/10.1146/annurev-med-062915-021419 

74. Colorectal cancer NICE guideline. (2020). www.nice.org.uk/guidance/ng151 

75. Li, W., Xiang, X. X., Da Wang, H., Cai, C. J., Cao, Y. H., & Liu, T. (2023). Transanal endoscopic microsurgery 

versus radical resection for early-stage rectal cancer: a systematic review and meta- analysis. In 

International Journal of Colorectal Disease (Vol. 38, Issue 1). Institute for Ionics. 

https://doi.org/10.1007/s00384-023-04341-9 

76. Ung, L., Chua, T. C., & Engel, A. F. (2014). A systematic review of local excision combined with 

chemoradiotherapy for early rectal cancer. Colorectal Disease, 16(7), 502–515. 

https://doi.org/10.1111/codi.12611 

77. Kidane, B., Chadi, S. A., Kanters, S., Colquhoun, P. H., & Ott, M. C. (2015). Local resection compared with 

radical resection in the treatment of T1N0M0 rectal adenocarcinoma: A systematic review and meta-

analysis. Diseases of the Colon and Rectum, 58(1), 122–140. https://doi.org/10.1097/DCR.0000000000000293 

78. Kulu, Y., Müller-Stich, B. P., Bruckner, T., Gehrig, T., Büchler, M. W., Bergmann, F., & Ulrich, A. (2015). 

Radical Surgery with Total Mesorectal Excision in Patients with T1 Rectal Cancer. Annals of Surgical 

Oncology, 22(6), 2051–2058. https://doi.org/10.1245/s10434-014-4179-3 

79. Fadel, M. G., Ahmed, M., Shaw, A., Fehervari, M., Kontovounisios, C., & Brown, G. (2024). Oncological 

outcomes of local excision versus radical surgery for early rectal cancer in the context of staging and 

surveillance: A systematic review and meta-analysis. In Cancer Treatment Reviews (Vol. 128). W.B. 

Saunders Ltd. https://doi.org/10.1016/j.ctrv.2024.102753 

80. Cai, Y., Jiang, L., Ju, H., Zhu, Y., & Liu, Z. (2024). Therapeutic strategies for ypT1 rectal cancer after 

neoadjuvant chemoradiotherapy: a retrospective cohort study. International Journal of Colorectal Disease, 

39(1). https://doi.org/10.1007/s00384-024-04764-y 

81. Garcia-Aguilar, J., Chow, O. S., Smith, D. D., Marcet, J. E., Cataldo, P. A., Varma, M. G., Kumar, A. S., 

Oommen, S., Coutsoftides, T., Hunt, S. R., Stamos, M. J., Ternent, C. A., Herzig, D. O., Fichera, A., Polite, 

B. N., Dietz, D. W., Patil, S., & Avila, K. (2015). Effect of adding mFOLFOX6 after neoadjuvant 

chemoradiation in locally advanced rectal cancer: A multicentre, phase 2 trial. The Lancet Oncology, 16(8), 

957–966. https://doi.org/10.1016/S1470-2045(15)00004-2 

82. Garcia-Aguilar, J., Shi, Q., Thomas, C. R., Chan, E., Cataldo, P., Marcet, J., Medich, D., Pigazzi, A., Oommen, 

S., & Posner, M. C. (2012). A phase II trial of neoadjuvant chemoradiation and local excision for T2N0 rectal 

cancer: Preliminary results of the ACOSOG Z6041 trial. Annals of Surgical Oncology, 19(2), 384–391. 

https://doi.org/10.1245/s10434-011-1933-7 

83. Kennecke, H. F., O’callaghan, C. J., Loree, J. M., Moloo, H., Auer, R., Jonker, D. J., Raval, M., Musselman, 

R., Ma, ; Grace, Caycedo-Marulanda, A., Vlad, ;, Simianu, V., Patel, S., Pitre, L. D., Ramzi Helewa, ;, Vallerie, 

;, Gordon, L., Neumann, K., Nimeiri, H., … Brown, C. J. (2022). Neoadjuvant Chemotherapy, Excision, and 

Observation for Early Rectal Cancer: The Phase II NEO Trial (CCTG CO.28) Primary End Point Results. J 

Clin Oncol, 41, 233–242. https://doi.org/10.1200/JCO.22 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 

of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 

products referred to in the content. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 14 January 2025 doi:10.20944/preprints202501.0002.v2

https://doi.org/10.1007/s00384-023-04341-9
https://doi.org/10.1016/S1470-2045(15)00004-2
https://doi.org/10.20944/preprints202501.0002.v2

