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Introduction



General introduction 

Principles and evolution of rectal cancer surgery 

Colorectal cancer remains the third most common cancer worldwide, with an 
estimated 1.8 million new cases in 2018.1 In the Netherlands, this means about 4000 
patients are diagnosed with rectal cancer annually, occurring more often in men then 
woman. 
The primary goal of rectal cancer treatment is to achieve long-term cancer-free 
survival. While treatment is undoubtedly multi-disciplinary, the core element of 
treatment remains a surgical resection. 
Since 1986, the gold standard surgical treatment involves removal of the rectal tube 
and the surrounding mesorectal fat; a total mesorectal excision (TME).2 Figure 1 shows 
a cross section of the rectum. The rectal tube is surrounded by the mesorectum, acting 
as the rectal lymphovascular drainage system, which is in turn surrounded by the 
mesorectal fascia; a natural barrier for tumour spread. It was Heald and colleagues who 
demonstrated that performing a complete TME resulted in improved long-term 
cancer-free survival.3 Completeness of the TME specimen, together with tumour-free 
resection margins – as investigated during standardised histopathological assessment 
of the resected specimen – have thus become markers for a good surgical technique 
and predict chance of pelvic cancer recurrence.4, 5  

Figure 1. Cross section of the rectum 

The surgical approach to obtain a good quality TME, however, has evolved vastly over 
the past three decades, with a shift from open- to more minimally invasive techniques. 
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General introduction and outline of the thesis 

Laparoscopic TME was introduced in the late 90’s, bringing advantages to patients 
such as shorter hospital stay, fewer complications and preservation of the abdominal 
wall.6 Yet, it remains a matter of current debate whether this new approach has truly 
led to improved cancer specific outcomes after TME surgery. Particularly, given that 
the most recent randomised controlled trials failed to show non-inferiority of 
laparoscopic TME opposed to open TME in terms of completeness of the TME 
specimen as well as two-year cancer-free survival rates.7, 8  

When approaching a rectal cancer entirely from the abdomen, either with a 
laparoscopic or open approach, the visualization of the surgical field is often limited. 
This is due to the increasingly narrowing working space in the deep bony pelvis. Other 
factors such as obesity, an irradiated pelvis and males with a narrow pelvis can also 
predict intra-operative difficulty.9 Impaired visualization and a confined working space 
in the lower pelvis will impact on surgical accuracy, and influence TME quality which in 
turn may negatively affect cancer-free survival. 

The intra-operative difficulties with a 
pure abdominal approach, are 
particular relevant for low rectal 
cancer. When observing the anatomy 
of the lower pelvis in Figure 2, it 
becomes clear that the mesorectum 
tapers towards the anus. A thinner 
mesorectum reduces the margin for 
error intra-operatively, which increases 
the risk for obtaining an incomplete 
TME specimen and involved resection 
margins. This was clearly shown in the 
COLOR II trial10, where reported 
tumour involved resection margin 
increased from 10% of overall cases to 
22% for low tumours in open TME 
surgery.       Figure 2. Sagittal view of lower pelvis 

To overcome the difficulties encountered with dissection in the lower pelvis, transanal- 
and robotic TME were introduced. Both these techniques were promoted to improve 
outcomes after rectal cancer surgery and are quickly expanding amongst rectal cancer 
surgeons.  
Robotic TME was proposed as an approach to overcome the limitations of laparoscopic 
rectal cancer surgery, by providing a 3-dimensional view, better ergonomics and more 
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precise articulation of instruments.11, 12 Yet to date, a benefit over laparoscopic TME 
has not been demonstrated, as the ROLARR trial13 and several meta-analysis14, 15 
reported similar rates of tumour involved resection margins, while we know the costs 
of robotic surgery are clearly higher than for conventional laparoscopic TME.16  

So, although the change from open TME to minimally invasive approaches, either 
laparoscopic- or robotic TME, has evidently brought benefits for patients such as 
reduced hospital stay, it never showed superiority in terms of TME specimen 
completeness, tumour involved resection margins and related long-term cancer-free 
survival. This all comes down to the main problem when approaching a rectal cancer 
from the abdomen, as is done in all the aforementioned TME approaches; the 
increasingly narrowing working space in the bony pelvis which limits the visualisation 
on the surgical field and affects quality of the resection. 

Transanal total mesorectal excision (TaTME) 

To overcome the limitations that are often experienced during a pure abdominal 
approach (either open or minimal invasive; laparoscopic and robotic), transanal TME 
(TaTME) came to the forefront as a new innovative technique. However, it is actually a 
combination of existing techniques and principles; TME surgery as proposed by Heald 
in 1986, transabdominal transanal approach (TATA), transanal endoscopic 
microsurgery (TEM) and  transanal minimally invasive surgery (TAMIS).2, 17, 18  
By approaching a rectal cancer from above and below, the boundaries known from 
pure abdominal approaches deep down in the bony pelvis could be overcome. 
Currently it is still a hybrid procedure, which requires the proximal part of the pelvic 
dissection and colonic mobilisation to be completed laparoscopically through the 
abdomen. Dissection of the most difficult part of the TME procedure, the lower third 
of the rectum, is now performed transanally. Direct visualisation of the surgical field 
deep down in te pelvis, allows for a more accurate dissection and a higher chance of a 
complete TME specimen, which in turn should improve cancer-free survival rates.  
In short, the steps of the TaTME technique include accessing the rectum through a 
multiport device (GelPOINT© path; Applied Medical, USA), closing the rectum below the 
tumour with an airtight purse string, after which a full-thickness rectotomy is 
performed. The TME-plane can then be dissected cranially until connection with the 
abdominal part of the TME dissection. The TME specimen can be extracted transanaly, 
avoiding a Pfannenstiel incision.19  
Since its introduction by Lacy and Sylla in 201020, a rapid adoption of TaTME to treat 
rectal cancer patients took place around the world, as early promising results were 
reported. In the first large multicentre registry study, including 720 cases, involved 
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resection margin rate was 2.7% and  an incomplete TME specimen was 4%. Moreover, 
a meta-analysis comparing TaTME and laparoscopic TME, found lower rates of 
involved resection margins after TaTME.21, 22  
However, TaTME is not an easy technique to learn, as some of the steps are completely 
different from the conventional abdominal TME principles, and surgeons need to 
adapt to a different view on the pelvic anatomical structures from bellow. Many 
surgeons implemented the technique before the steps of the technique were even 
well-defined and without following training programs, while it is shown that it takes 
around 40 cases to acquire proficiency in TaTME and thus good outcomes can be 
expected.23  
When implementing a new technique, a balance needs to be struck between exposing 
patients to possible risks during the learning period, and depriving patients from a 
better treatment. It is therefore essential that a new technique is carefully evaluated 
for its outcomes and that potential harms and benefits are assessed.24  

Figure 3. Approaching a rectal cancer from below in TaTME 
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Thesis outline 

This thesis was an attempt to better understand the oncological safety of TaTME for 
rectal cancer patients. More specifically, we aimed to examine the following main 
questions:  

1. What is the short-term safety of TaTME, regarding histopathological 
outcome (assessing completeness of TME and tumour involved resection
margins)?

2. What is the oncological outcome (cancer-free survival) after TaTME?

The evolution of TaTME was the focus of Chapter 1, by describing the technique from 
Idea and Development, to Exploration, Assessment and Long-term outcomes, according 
to IDEAL; a structured framework for a safe implementation of new surgical 
techniques.  
Part 1 focused on the first main question by analysing short-term histopathological 
outcomes of TaTME, both on national levels, and in direct comparison to conventional 
laparoscopic TME (lapTME). Part 2 examined the recently strongly debated 
oncological outcomes after TaTME, thereby aiming to answer the second main 
question of this thesis. 

Part 1 – Short-term outcomes 

Chapter 2 compared short-term histopathological outcomes in a propensity matched 
single centre cohort of TaTME versus lapTME, in a cohort of magnetic resonance 
imaging (MRI) -defined low rectal cancer. Chapter 3 and 4 described outcomes of 
TaTME on a national level. While Chapter 3 was a propensity matched comparison 
with lapTME in a cohort originating from an obligatory and nationwide audit, Chapter 
4 described short-term outcomes for solely TaTME cases that were registered on the 
voluntary International TaTME Registry. In Chapter 5, we developed a prediction 
model in order to pre-operatively define patients at risk for a tumour-involved 
circumferential resection margin (CRM+) after TaTME.  

Part 2 – Oncological outcomes 

After the assessment of short-term safety of TaTME and effectiveness against current 
standards (Part 1), longer-term oncological outcomes after TaTME were urgently 
needed. Oncological outcomes after conventional rectal cancer surgery are well 
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known. However, a distinction between non-restorative low anterior resection (LAR) 
(i.e. Hartmanns resection) and restorative LAR has rarely been made, this was the 
focus of Chapter 6. The final chapters examined oncological outcomes, in terms of 
cancer-free survival, after TaTME specifically. Chapter 7 and 8 described oncological 
outcomes, with a specific focus on local recurrence (LR) after TaTME, with Chapter 7 
providing the results from six tertiary referral centres, while Chapter 8 presents results 
from 2803 cases registered on the International TaTME registry. Finally, Chapter 9 and 
10 present oncological outcomes after TaTME in comparison with conventional 
lapTME.  
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