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FUTURE PROSPECTS

The research reported in this thesis aims to contribute to multidisciplinary decision making 

in patients with rectal neoplasia. The capacity of minimally invasive treatment strategies 

will most likely need to expand in the near future. The Council of the European Union 

has recommended population-based screening programs by Fecal Immunochemical Test 

(FIT). The Netherlands adopted this advice and will implement a FIT-based screening 

program in 2013. In this screening program, all screenees with a positive FIT qualify for 

colonoscopy. As such, an additional 25.000 colonoscopies are expected in 2014, increasing 

to approximately 80.000 in 2019. Alongside the expected increase in neoplasia due to 

screening, organ saving strategies play an increasing role in rectal cancer patients treated 

with chemoradiotherapy. Endoscopic and minimally invasive surgical treatments may 

need to be adopted by current general gastroenterologists and colorectal surgeons to cope 

with increasing case-loads. However, it is very important to meticulously demarcate the 

indications for minimally invasive treatments. In addition, there is an increased focus on 

centralization and quality assurance to improve patient outcomes.

While we have attained new evidence regarding the above issues, many questions have 

yet to be answered. In the following paragraphs, we will therefore summarize the most 

important issues to be addressed. In addition, we will make several recommendations on 

future studies that could provide us with the currently missing evidence.

Diagnostic workup of patients with large rectal adenomas

It is well known that villous histology, increasing size, high-grade dysplasia and a higher 

number of polyps increase the risk of submucosal invasion in colorectal adenomas.1 

The definition of advanced adenoma differs among various research groups.2 The most 

encompassing definition includes any adenoma larger than 1.0 cm, any villous component 

(i.e., non-tubular), or high-grade dysplasia, or invasive cancer.

Although accurate assessment of possible submucosal invasion is essential, the diagnostic 

workup of adenomas remains challenging. Some presumed adenomas may reveal submucosal 

invasion at histopathologic evaluation. It is generally thought that diagnostic biopsies are 

prone to a high sampling error and may cause submucosal fibrosis, hampering submucosal 

lifting during subsequent EMR. Biopsies should therefore be targeted and limited to 

doubtful cases in which infiltrative carcinoma is strongly suspected. Diagnostic modalities 

facilitating the differentiation between adenomas and carcinomas include the endoscopic 

Paris classification (in which non-protruding depressed lesions are associated with a higher 

risk of submucosal invasion) and the Kudo pit pattern (in which the mucosal pattern may 

differentiate between normal mucosal, non-neoplastic and neoplastic lesions) as well 

as endoscopic ultrasound or MR imaging.3-6 Although these modalities have each shown 

promising results, their diagnostic accuracy depends greatly on the expertise of their users. 

In expert hands, the combination of Paris classification IIa+c in and non-granular surface 

as well as Kudo pit pattern type V were already identified as predictors of submucosal 
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invasion.7 To assess whether similar results for endoscopic diagnosis of invasive cancer can 

be achieved in general practice, diagnostic algorithms combining the available modalities 

could be evaluated in non-academic settings. Furthermore, the value of structured training 

programs and continuous feedback in endoscopic pattern recognition and diagnosis of 

these lesions has not yet been evaluated. 

It is important to investigate further which patient-related and diagnostic (endoscopic, 

ultrasonographic, histopathologic) features may predict submucosal invasion in presumed 

mucosal neoplasia. This may imply (international) multicentre clustering of data in future 

efforts pursuing reliable identification of independent predictors. 

Endoscopic resection

Endoscopic resection should currently be limited to mucosal or superficial submucosal neoplasia. 

Intramucosal carcinoma (carcinoma in situ, Tis) should be regarded as a high-grade dysplastic 

adenoma and is eligible for endoscopic resection (as well as local surgical excision).8 

Large studies have shown that a prior attempt of EMR is associated with lower efficacy of a 

secondary EMR. In addition, large lesion size and a piecemeal character of the resection are 

independent predictors of recurrence.7,9 Therefore, non-curative EMR should be avoided as 

much as possible. However, whether general endoscopists attempt to resect themselves or 

refer their patients for resection by an experienced interventional endoscopist is based upon 

obscure criteria. Polypectomy preferences are highly variable among gastroenterologists, 

and surveys attempting to map preferred techniques have achieved disappointingly low 

response rates.10 In a third round pilot screening program using FIT, we are currently trying 

to gain insight into endoscopists’ considerations with regards to resecting or referring 

adenomas larger than 10 mm diagnosed during colonoscopy.

The ever-evolving field of endoscopic interventions has drawn the attention to endoscopic 

submucosal dissection (ESD) in recent years. This technically demanding technique of 

Japanese origin with encouraging results was initially considered not to be cost-effective 

in the West.11,12 However, more recent studies have suggested that Western endoscopists are 

able to achieve acceptable results with ESD after a learning curve.13 Perhaps, it should be 

evaluated whether the advantages of en bloc resection, permitting sound histopathologic 

evaluation and contributing to low recurrence rates, outweigh the long procedure times 

and higher risks of perforation in comparison with piecemeal EMR.

Surgical local excision

Surgical local excision such as TEM has a wider perspective of indications. Besides rectal 

adenomas, several other rectal lesions can be eligible for local excision, including carcinoids, 

although supporting literature for this indication is scarce.14 Evidence of gastrointestinal stromal 

cell tumours (GIST) and endometriosis resected by TEM is also limited to case reports.15,16
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The role of local excision in rectal carcinomas is extensively being studied. Local excision without 

(neo-)adjuvant treatment is considered an appropriate treatment for T1 carcinomas.17 Dutch guidelines 

recommend local excision of T1 carcinomas in case differentiation is good to moderate and in the 

absence of lymphatic or angio-invasion. In addition, local excision may increasingly play a role 

in organ-saving strategies in patients with rectal cancer after neoadjuvant chemoradiotherapy. 

An ongoing feasibility study will clarify whether TEM is a justified alternative to total mesorectal 

excision (TME) and may lay the foundation for future randomized trials.

Single port transanal surgery (SPTS) has raised the interest of many colorectal surgeons 

as a potentially easy and cheap alternative to TEM. From 2011, at high speed, research 

groups throughout the world published case reports of rectal tumours excised through 

laparoscopic single port devices.18-21 After selecting one of the available ports for transanal 

use in our animal laboratory, we could demonstrate feasibility of the technique in humans 

with perioperative features similar to TEM.22,23 In a case-control study, we consequently 

demonstrated comparable procedural efficiency compared with TEM. These studies have 

laid an indispensable foundation for SPTS as a possible future alternative for TEM. However, 

before this can be considered justified, future studies need to focus on the learning curve 

and cost-effectiveness of the technique. Opponents of SPTS suggest that TEM is irreplaceable 

because of the unique stereoscopic view, allowing meticulous visualization of the operating 

field. This may eventually be reflected in lower recurrence rates at long-term follow-up. It 

is probably worthwhile comparing the cost-effectiveness of SPTS and TEM, in anticipation 

of the forthcoming capacity expansion requirements.

When we selected the SSL Access System (Ethicon Endo-Surgery, Cincinnati, Ohio, USA) for 

transanal use, the various manufacturers were not yet adjusting their laparoscopy ports 

specifically for SPTS. At present, many ports have been adjusted to surmount technical 

flaws encountered with the regular laparoscopy ports such as SSL. The available ports need 

to be re-evaluated to select the appropriate ports for future research. 

Selecting appropriate treatment strategies for patients with large rectal adenomas

Unfortunately, the evidence provided in this thesis is insufficient to make firm recommendations 

with regards to preferable treatment strategies in patients with rectal adenomas. Studies 

included in our systematic review as well as the retrospective comparison performed in 

eight Dutch hospitals were subject to selection bias and other confounders. An ongoing 

randomized trial, comparing TEM and EMR for large (> 3cm) rectal adenomas will provide 

definitive answers.24 The TREND-study was designed to demonstrate non-inferiority of EMR 

compared to TEM with regards to cost-effectiveness. The primary outcome is recurrence after 

three months; secondary outcomes include morbidity, disease specific and general quality 

of life as well as health care utilization and costs. It takes into account any additional 

endoscopic treatments required after three months to clear adenoma remnants and 

associated (societal) costs. The study is currently in the final phase of patient enrollment, 

and its final results are expected in 2015.
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Centralization and training of highly complex procedures

Radical removal of rectal tumours may be technically challenging due to limited overview 

and manoeuvrability or scarring due to chemoradiotherapy. As demonstrated in various 

studies, the number of non-curative treatments should be minimized to optimize long-

term outcomes including recurrence rates. The increasing worldwide focus on quality 

monitoring has led to audit systems and centralization of surgical procedures to improve 

patient outcomes. A recently published Cochrane review demonstrates a clear volume – 

outcome relationship in colorectal cancer surgery, with improved five-year survival and 

lower operative mortality in patients treated by high-volume surgeons.25 

The Dutch Surgical Society pursues an active policy with regards to quality and safety of 

surgical care, using quality instruments including surgical training and refresher courses, 

guideline development and auditing.26 Many surgical procedures are subject to strict volume 

standards, regulated by Dutch Surgical Society, supported by the Health Care Inspectorate 

and adopted by health insurance companies. Surgical oncology is even integrated in 

multidisciplinary volume standards. These volume standards have led to centralization of 

highly complex procedures. 

TEM is a standardized procedure and is usually only performed by dedicated colorectal 

surgeons after they have gone through a formal training program. For malignant tumours, 

it has already been integrated in the so-called Dutch Surgical Colorectal Audit (DSCA), to 

gain insight in the current quality of care and for monitoring purposes. However, there 

are no guidelines recommending a minimal experience or annual volume required to 

perform the procedure independently. Calculating such cut-off points statistically requires 

extensive and representative data. International collaborations may need to cluster their 

data and define quality parameters. For that purpose, it is of great importance to define 

what is and is not acceptable performance in TEM surgery, so that individual surgeons’ 

performances can be prospectively associated with predefined standards in future studies.

In gastroenterology, centralization of endoscopic procedures is founded on volume standards 

to a much lesser extent. The Dutch government has recently published requirements for 

endoscopy centres and endoscopists seeking to participate in the imminent colorectal 

cancer screening program.27 These quality parameters have been framed in collaboration 

with the National Institute for Public Health and the Environment. Volume standards of 

300 colonoscopies per year including 50 polypectomies are upheld for gastroenterologists 

applying for authorization. To date, no volume standards are formulated for any other 

procedure within the endoscopic spectrum. 

Compared to TEM, EMR is a poorly standardized procedure. Although it is appreciated as a 

highly complex endoscopic procedure, in theory, it can be performed by any endoscopist.28 

Special equipment is not required and formal training programs do not exist. Interested 

all-round gastroenterologists can adopt the technique starting with small adenomas and 
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expanding their patient populations by self-education. Others may ask (hands-on) tutoring 

of an experienced colleague during their initial procedures. The learning curve of EMR has 

not yet been quantified. As a consequence, regulation or centralization of EMR is difficult. 

Nevertheless, in parallel with surgery, it has been shown that colonoscopy-associated 

morbidity decreases with increasing yearly case-volumes.29 Therefore, endoscopic 

procedures (including highly complex ones) should probably also become subject to strict 

volume standards and quality monitoring. Formal training programs can focus on quality 

and will foster standardization of complex procedures. For diseases with a relatively low 

incidence, including large (colo)rectal adenomas, the development of uniform databases 

may facilitate transparency of outcomes.

Although is it understandable that the treatments of large rectal neoplasms, as described 

in this thesis, are not fully involved in quality assurance targets yet, centralization and 

implementation of strict standards seem achievable with the stepwise aid of future research. 
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