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THESIS SUMMARY

Early endoscopic detection and removal of colorectal adenomas (polypectomy) reduces 

the incidence of colorectal cancer. In the Netherlands, a nationwide screening program 

for CRC will start this year. Other countries have already shown that the implementation of 

colorectal cancer screening programs decreases the colorectal cancer related mortality of 

screenees in comparison with the general population. The implementation of CRC screening 

programs will facilitate the detection of cancers in a curable stage, but will also diagnose 

more adenomas. This increased adenoma incidence demands expansion of treatment 

capacities and optimization of treatment strategies to facilitate cost-effective care. 

PART I

This thesis focuses on treatment options for neoplasia of the rectum. Lesions of 20 mm 

and larger, especially the non-pedunculated ones, demand treatment beyond simple 

loop polypectomy. For these large adenomas, several treatment options exist. The most 

commonly employed endoscopic resection technique for large non-peduculated adenomas 

is piecemeal endoscopic mucosal resection (EMR). For the surgical resection of rectal 

adenomas, transabdominal surgical approaches have largely been substituted by transanal 

techniques in the past decades. Because of its favorable outcomes, transanal endoscopic 

microsurgery (TEM) has been adopted as the standard surgical treatment of rectal adenomas 

and selected carcinomas by many surgical practices.

In chapter 1, the existing literature on EMR and TEM published between January 1980 and 

January 2009 was systematically reviewed. The available evidence was largely limited 

to prospective and retrospective case series at that time. Only studies reporting data on 

effectiveness (recurrence rate) or safety (complication and mortality rates) were included 

for our review. A total of 20 EMR studies and 48 TEM studies were found; 3890 patients 

could be included for the analysis of recurrences and 5532 patients for the analysis of 

complications. None of the included studies directly compared EMR with TEM. Pooled 

estimates of the proportion of patients with recurrence or complications in EMR and TEM 

studies were compared using random effects meta-regression analysis. We found that 

after single intervention, EMR for large rectal adenomas appears to be less effective but 

safer than TEM. When outcome data for retreatment of residual adenoma within 3 months 

are included, EMR and TEM seem equally effective. Nevertheless, mean polyp size was 

significantly larger in patients undergoing TEM, suggesting selection bias in most of these 

studies. Finally, the added morbidity of additional EMRs could not be accounted for in 

this analysis. 

When the research projects described in this thesis were started, TEM was a standardized 

technique performed by a group of dedicated colorectal surgeons in the Netherlands. They 

had all undergone a structured TEM training program. EMR was gradually developed and 

introduced at that time; no structured teaching program was available. In chapter 2, the 

safety and effectiveness of EMR and TEM for large rectal adenomas were retrospectively 
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compared using data from 2004 through 2008 of eight Dutch hospitals. We included 292 

patients, of whom 219 were treated by TEM and 73 by EMR. Again, after a single intervention, 

EMR of large rectal adenomas seemed less effective, but safer than TEM. When allowing re-

treatment of residual adenoma within 6 months, EMR and TEM appeared equally effective. 

These data may also have been subject to bias, caused by variability between physicians 

and discrepancy between study group sizes or baseline characteristics of the included 

patients. The results of this study might reflect a learning curve effect of less experienced 

surgeons or endoscopists. Moreover, the EMR technique was much less standardized than 

TEM, and EMR-training programmes did not exist at that time. 

The increasing worldwide focus on quality monitoring has led to audit systems and 

centralisation of surgical procedures in an effort to improve patient outcomes. In the 

Netherlands, TEM is currently centralized among surgeons with relatively high case-volumes 

to assure the effectiveness and safety of the procedure. Any new procedure is subject to 

the effect of learning curve. TEM is particularly challenging since it demands different eye/

hand coordination compared to conventional laparoscopy because of the parallel working 

plane and because it involves the use of unfamiliar instrumentation. Chapter 3 describes 

a learning curve assessment of 4 colorectal surgeons from the time they underwent a 

formal TEM training programme. The study reviewed all 693 procedures performed after 

the training programme to evaluate whether clinical outcomes improved with increasing 

experience. We concluded that a surgical learning curve affected conversion rate, procedure 

time and complication rate. With regards to recurrence, the results of this study suggest 

an evolving patient population, in which a surgeon may involve more difficult cases after 

familiarization with the technique. These insights into the learning curve of TEM stress the 

importance of quality monitoring and centralisation of care.

Whereas the results of TEM have been extensively reported in the previous literature, the 

evidence on rectal EMR is very scarce. As EMR became a commonly utilized technique among 

advanced endoscopists, many expert groups throughout the world published their favourable 

outcomes of colorectal polypectomies. In the Netherlands, tertiary referral centers are still 

developing and patients with large adenomas are largely treated by general endoscopists 

with low case-volumes. Chapter 4 describes what is achievable with regards to EMR in 

the rectum in a dedicated multicenter collaboration with uniform follow-up protocols. 

In a prospective, observational study undertaken from 2009 through 2011, 64 patients 

presenting with large rectal adenomas (mean diameter 46 mm) were treated by EMR and 

argon plasma coagulation (APC) in 15 Dutch academic and general hospitals. Endoscopic 

follow-up was performed after 3, 6 and 12 months. EMR was technically feasible in 97% 

of patients. Recurrence rates were as high as 24%; however, the majority of patients with 

recurrence was effectively treated endoscopically in a second procedure and was free of 

recurrence thereafter. Postprocedural complications occurred in 23% of patients. This study 

reflects the Dutch situation in the absence of certified expert centres. Our results emphasize 

the importance of training, centralisation and certification for performing large piecemeal 
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EMRs. Our findings suggest that, analogous to many surgical procedures, highly complex 

endoscopic procedures should become subject to formal training programs, strict volume 

standards and quality monitoring. 

The rectum and anal sphincter play a key role in fecal continence and normal defecation 

patterns. Anorectal dysfunction as a result of the resection of large rectal adenomas has 

been a concern because of scarring of the rectum and possible sphincter damage by the 

procedure. The study described in chapter 5 aimed to determine the impact of EMR and 

TEM on continence and anorectal function. Therefore, patients with large rectal adenomas 

undergoing EMR or TEM were included, and anorectal manometry was performed prior to 

and 6 months after resection. Continence in patients with large rectal adenomas improved 

after adenoma resection by means of EMR or TEM, probably due to decreased rectal mucus 

production. Moreover, anal sphincter pressure, rectoanal reflexes, rectal sensation and 

compliance were not affected. No differences were found between the intervention groups, 

except for anal resting pressure, which was lower after TEM than after EMR. This difference 

was considered clinically irrelevant. We have shown that both EMR and TEM are justified 

treatments with respect to anorectal functional outcome. 

PART II

In an effort to reduce the learning curve and costs of TEM, various research groups have 

used two-dimensional visualisation and standard laparoscopic instruments as opposed 

to the three-dimensional stereoscope and dedicated instruments. To avoid having to use 

the expensive TEM platform, recent studies have investigated transanal use of multiport 

devices, which were originally designed for single-incision laparoscopic procedures. This 

second part of the thesis focuses on the feasibility and safety of single port transanal 

surgery (SPTS).

Conceptually, transanal use of these ports demands different features to ensure safe and 

effective surgery. Various single port devices were available for laparoscopy. Therefore, in 

chapter 6, we evaluated the different disposable single port devices in a porcine model in 

order to select the most suitable port for a feasibility study in humans. Four single access 

ports (GelPOINT (Applied Medical, Rancho Santa Margarita, CA, USA), TriPort (Olympus, 

Tokyo, Japan), SSL Access System (Ethicon Endo-Surgery Inc., Cincinnati, OH, USA), and SILS 

(Covidien, Mansfield, MA, USA)) were tested in 2 pigs. We assessed insertion feasibility and 

ease, intraoperative pneumorectum and mucosal exposure as well as port stability. Our 

experiences with the SSL Access System were most encouraging and this port was selected 

for the subsequent human studies.

Encouraged by the ease and possible cost reduction of SPTS and the promising results of 

multiport devices in laparoscopy, we evaluated the feasibility of SPTS in patients that were 

considered eligible for a TEM procedure. In chapter 7, we describe the results of SPTS in 

15 consecutive patients with rectal lesions of varying origin and size, corresponding with 
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the possible indications for conventional TEM. They were operated using the Single Site 

Laparoscopic Access System (SSL) and standard laparoscopic instrumentation. SPTS was 

feasible in 13 patients (86%). In the remaining two patients, the SSL retractor failed to 

expand within the rectum; this may have been due to anatomic variation of sphincter length 

or pelvic narrowness. The SSL port had not been adjusted for transanal employment yet. 

Successful resections could be performed of lesions as large as 130mm. We found that all 

patients could be operated in lithotomy position, regardless of the tumour localization 

within the rectum. Perioperative features were comparable with published data on TEM. 

Postoperative morbidity was 7.7%. We hypothesize that laparoscopic colorectal surgeons 

with limited experience in TEM surgery can probably adopt transanal single port surgery 

quite easily, working with familiar techniques and laparoscopic instruments. Moreover, 

SPTS may be associated with lower costs. If safety and effectiveness prove comparable, 

transanal single port surgery via the SSL may become a promising alternative to TEM.

In TEM, patient positioning in the operating room depends upon tumour localization within 

the rectum. Anterior, posterior and left or right lateral tumour locations demand respective 

prone, lithotomy and lateral positions of the patient, considering the bevelled tip of the 

TEM rectoscope. The 30-degree laparoscope used for SPTS allows a 360 degree visibility 

of the rectal mucosa and had enabled us to operate all patients in lithotomy position. 

We considered this a logistic merit, reducing patients’ stay in the operating theatre and 

thereby improving procedural efficiency. In chapter 8, we aimed to compare the procedural 

efficiency of SPTS in comparison with TEM, while SPTS was only shortly utilized clinically. 

Therefore, we treated consecutive candidates for TEM via SPTS, using the SSL Access System. 

Forty-nine patients undergoing SPTS were consequently matched with 147 patients who 

had undergone TEM in a 1:3 ratio. Controls were matched for factors influencing procedural 

efficiency, including tumour size, distance from the anus, rectal quadrant and benign vs. 

malignant disease. We found that the time spent in the operating room (including the 

time required for anesthesia induction, patient positioning and instrument set-up) of 

both treatment groups was comparable. Considering the early clinical utilization of SPTS 

in a TEM expert centre, these results seem promising. Furthermore, R0 resection rates as 

well as postoperative morbidity and recurrence rates were comparable between groups. 

Before SPTS can be considered a justified alternative for TEM, future studies need to focus 

on the learning curve and cost-effectiveness of the technique.


