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Abstract 

Background: 
The interest and adoption of transanal total mesorectal excision (TaTME) is growing 
worldwide, but evidence on nationwide implementation and short-term outcomes is 
scarce. This study aims to evaluate national results for this relatively new technique in 
the United Kingdom (UK). 

Methods: 
All TaTME procedures performed in the UK and recorded on the international TaTME 
registry between January 2013 and January 2018 were analysed. Surgeons who 
received training on TaTME in the UK were sent a survey regarding their experience 
with implementation of TaTME in their unit. Primary endpoint was a composite for 
‘optimal pathology’ (free resection margin (R0) and TME specimen with no major 
defects and no rectal wall perforations). Secondary outcomes included 30-day clinical 
course and survey outcomes.  

Results: 
Forty-two hospitals entered 513 cases over a 5 year period; 28/42 hospitals (67%) 
performed 10 cases or less. The indication for surgery was cancer in 364 (71%) cases. 
Optimal pathology was achieved in 295 (93%), with an involved resection margin (R1) 
rate of 13/513 (4%). Clavien-Dindo ≥III within 30 days was 13% (45 cases) and 7% (10 
cases) in the cancer and benign groups, respectively. Based on the survey (response 
rate 68/86; 80%), 76% of the surgeons implemented TaTME in their unit after 
receiving training, all of whom experienced difficulties with performing TaTME.  

Conclusion: 
This study reports acceptable nationwide short-term outcomes of TaTME. However, 
adoption occurred in a rapid and non-standardised manner. A structured TaTME 
training program is therefore recommended.  

70



Adoption and short-term outcomes TaTME in the UK 

Introduction 

Transanal total mesorectal excision (TaTME) is the latest minimally invasive 
technique pioneered to potentially overcome some of the technical challenges of 
operating in the deep pelvis related to anatomic constraints and tumour specific 
characteristics.1, 2 The interest and adoption of TaTME continues to grow worldwide, 
as excellent short-term oncologic results have been reported, both in small cohort 
series from expert centres and in reports from the international TaTME registry.3-5 
In practice, however, TaTME is not an easy technique to learn. The initial phase of the 
learning curve is associated with new complications and high peri-operative 
morbidity rates  due to an unfamiliar view of the anatomy from below.6 Structured 
training pathways have been developed in an effort to allow for safer implementation 
and more rapid learning.7, 8 
But amidst the initial enthusiasm, TaTME has been implemented at a rapid pace in 
many surgical units while standardization of the procedural steps was still evolving 
and particularly the training pathways were still under development. Small cohort 
series reveal the inherent dangers of too rapid, unstructured implementation.9 
National datasets can provide further insight on implementation and potential 
problems with implementing of new technology. 
Monitoring of outcomes is crucial to ensure a safe introduction of the technique in the 
clinical setting, as well as understanding the pattern of nationwide implementation of 
TaTME, evidence for which is currently scarce. This study shows the short-term 
outcomes of TaTME in the United Kingdom (UK) based on the international TaTME 
registry,  and investigates the early experience and implementation of TaTME 
throughout the UK, by sending out a survey to colorectal surgeons in the UK. 

Methods 

Study design and patient population 
The TaTME registry10 is a secure online voluntary database and surgeons worldwide 
are invited to record their TaTME cases. Ethical approval for the registry was granted 
by the UK Health Research Authority (REC reference 15/LO/0499, IRAS project ID 156930). The 
registry prospectively collects data on patient demographics, staging and 
neoadjuvant treatment, operative details, postoperative clinical and histological 
outcomes, readmission details, late morbidity, and long-term oncologic follow-up. 
For this study, all UK patients undergoing TaTME for benign and malignant 
indications between January 2013 and January 2018 were selected from the whole 
international dataset, cleaned and analysed. Six months before data analysis, 

71



Part 1 │ Chapter 4 

registered surgeons were invited via email to update their patients’ records, with 
multiple reminders to minimide missing data. Surgeons were individually contacted 
to provide missing data or equivocal results.  
In addition, an online survey was designed using ‘Survey monkey’, seeking views from 
all surgeons in the UK who received any type of training on TaTME. The survey 
questions were formulated by the main authors and consisted of multiple choice and 
open-ended questions. The survey explored the type of TaTME training received by 
the surgeons and whether they had proceeded to implementing the technique in 
their local hospital.  For those performing TaTME,  questions were asked about their 
current practice as well as any possible barriers and difficulties that may have been 
encountered whilst implementing the technique. If surgeons did not adopt the 
technique after training, reasons for not doing so were explored. All surgeons were 
asked to share their views on proctoring and to make suggestions on which aspects 
they would have approached differently whilst implementing this new technique.  
Primary endpoint was a composite for ‘optimal pathology’ (clear resection margins 
(R0) and complete or nearly complete TME specimen and no rectal perforations). 
Resection margin involvement (R1) was defined as the presence of tumour or 
malignant lymph node 1 mm or less from the circumferential resection margin (CRM) 
and/or distal resection margin (DRM). Completeness of the TME specimen was 
categorised according to the description by Quirke et al.11 Secondary outcomes 
included 30-day clinical course and surgeons experience with implementing TaTME 
according to the survey.  
Abdominal conversion was defined as a procedure that was started with the intention 
to perform a laparoscopic abdominal dissection, but required a midline laparotomy to 
complete the case. Perineal conversion was defined as a change in operative 
approach from transanal to a more extensive  abdominal approach than initially 
planned. Anastomotic failure was defined as early and late anastomotic leak and 
pelvic abscess in a patient with anastomosis. 

Statistical analysis 
The Statistical Package for Social Sciences (SPSS) of IBM Statistics, version 24, was 
used for the statistical analysis. Univariate analysis comparing categorical variables 
was performed using the chi-square test, and continuous variables were analysed 
using the Mann -Whitney U test.  All categorical data is presented as number of cases 
and percentages, whilst continuous data is shown as median with interquartile range. 
Missing data did not exceed 15% for each variable and percentages shown represent 
data available excluding missing values.   
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Results 

In total, 513 cases from 42 surgical units throughout the UK were recorded on the 
International TaTME registry during a five year period. The indication for surgery was 
rectal cancer in 364 (71%) patients and benign pathology in 149 (29%) patients. 
Caseload distribution is presented in Figure 1. Each hospital was allocated a number 
(1-42) to maintain anonymity. Case volume distribution during the total study period 
was as follows: 0-5 cases in 22 (52%) units, 6-10 cases in 7 (17%), 11-20 cases in 7 (17%) 
units and  >20 cases in 6 (14%) units. 
Patient characteristics are outlined in Table 1. The majority of cases were male; 280 
(77%) for cancer procedures and 91 (61%) for benign procedures. Patients operated 
on for a malignant indication were 67 years [ IQR 59-73] in the cancer group and 45 
[IQR 33-57] in the benign group. ASA-score was ≥ 3 in 76 cases (21%) in the cancer 
group and 25 cases (17%) in the benign group. 

Figure 1. Case volume per hospital (in total, during studyperiod). 

Preoperative tumour staging and neoadjuvant therapy is also shown in Table 1. 
Median tumour height from anorectal junction on staging MRI was 4cm (range 0-12). 
Tumours were anteriorly located in 154 (46%) cases. Tumours were staged as ≥ 3 in 
241 (68%) cases and nodal status of  ≥ 1 in 164 (46%) cases. Preoperative involvement 
of the circumferential resection margin (CRM) was seen on MRI in 101 (28%) patients. 
Neo-adjuvant therapy was given to 129 (35%) patients; the majority as long course 
chemoradiotherapy, with a good response (tumour regression grade (TRG) 1/2) in 67 
(52%) of the cases. 
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Table 1. Patient- and tumour characteristics 

Total cohort: N= 513 Cancer 
N= 364 (71%) 

Benign 
N=149 (29%) 

Patient characteristics 
Male sex 280 (76.9) 91 (61.1) 
Age in years, median [IQR] 67 [59-73] 45 [33-57] 
ASA ≥ 3 76 (20.9) 25 (16.8) 
BMI ≥ 30 96 (29.6) 17 (22.7) 
Comorbidities 

 Smoker
 DM 
 Ischaemic heart disease
 Active IBD
 Steroid use

37 (10.2) 
44 (12.1) 
54 (14.8) 
2 (0.5) 
0 (0.0) 

6 (4.0) 
9 (6.0) 
4 (2.7) 
78 (52.3) 
19 (12.8) 

Previous pelvic surgery 
 Hysterectomy
 Prostatectomy
 Previous pelvic radiotherapy

18 (4.9) 
14 (3.8) 
1 (0.3) 
9 (2.5) 

5 (3.4) 
2 (1.4) 
0 (0.0) 
2 (1.4) 

Tumour characteristics 
Height from ARJ on MRI in cm, median [IQR] 4.0 [2.0-5.0] - 
Predominant tumour location 

 Anterior
 Posterior
 Lateral

154 (45.6) 
140 (41.5) 
44 (13.0) 

- 

Circumferential extent ≥ 3 quadrants  109 (32.0) - 
cT-stage ≥ 3 241 (67.9) - 
cN-stage ≥ 1 164 (45.9) - 
CRM involvement on baseline MRI 101 (27.7) - 
Received neo-adjuvant therapy 

 Short course radiotherapy
 LCRT
 LCCRT
 CT 

129 (35.4) 
31 (24.0) 
7   (5.4) 
97 (75.2) 
26 (20.2) 

- 

TRG response  
 mTRG 1/2 (good response)
 mTRG 3 (intermediate response)
 mTRG 4/5 (poor response)

67 (51.9) 
38 (29.5) 
24 (18.6) 

- 

IQR: Interquartile range; ASA: American Society of Anaesthesiologists-Classification; BMI: Body Mass 
Index, IBD: Inflammatory Bowel Disease; MRI, Magnetic Resonance Imaging; ARJ, Anorectal junction 
junction; cT-stage: clinical tumour stage; cN-stage: clinical nodal stage; CRM: Circumferential resection 
margin, defined as involved if the distance of tumour or malignant lymph node to the mesorectal fascia 
was 1 mm or less; SCRT: Short course radiotherapy (including contact radiotherapy and short course 
radiotherapy with delayed surgery); LCRT: Long Course Radiotherapy; LCCRT: Long Course 
Chemoradiotherapy; CT: Chemotherapy; TRG: Tumour Regression Grade. 

74



Adoption and short-term outcomes TaTME in the UK 

Operative details are summarised in Table 2. The most commonly performed 
procedure was an anterior resection (AR) in the cancer group (301 cases, 83%), and a 
proctectomy following the TME plane 47 (32%) in the benign group. Simultaneous 
two-team operating occurred in 150 (41%) cancer and 95 (64%) benign cases. Median 
operating time was 330 [IQR 262-390] and 255 [IQR 200-300] minutes in the cancer 
and benign group, respectively. A defunctioning stoma was created in 274 (95%) 
patients who underwent a restorative procedure in the cancer group. 
Abdominal conversion to an open procedure occurred in 22 (6.7%) in the cancer 
group and in 24 (23%) in the benign group. Perineal conversion was reported in 10 
(3.0%) in the cancer group and in 14 (11%) in the benign group. Reported technical 
problems included an unstable Pneumopelvis, poor smoke evacuation, poor platform 
seal. Intra-operative adverse events consisted of haemorrhage (n=20 (5.5%) in the 
cancer group and n=14 (9.4%) in the benign group), incorrect plane entering (n=28 
(7.7%) in the cancer group and n=17 (11%) in the benign group), urethral injury (n=3 
(1.0%) and n=1 (1.3%), respectively) and one case (0.3%) of CO2 embolism in the 
cancer group.   

Table 2. Operative details 

Total cohort: N= 513 Cancer 
N= 364 (71%) 

Benign 
N=149 (29%) 

Operative details 
Procedure 

 AR 
 APE
 Proctectomy (close rectal) + IPAA
 Proctectomy (TME plane) + IPAA
 Completion proctectomy
 Low Hartman’s
 Other*

301 (82.7) 
56 (15.4) 
- 
- 
- 
6 (1.6) 
1 (0.3) 

4 (2.7) 
46 (30.9) 
11 (7.4) 
47 (31.5) 
40 (26.8) 
- 
1 (0.7) 

Simultaneous procedure 150 (41.2) 95 (63.8) 
Operative time in minutes, median [IQR] 330 [262-390] 255 [200-300] 
Abdominal approach 

 Open
 Laparoscopic
 SILS
 Robotic

4 (1.1) 
348 (97.5) 
1 (0.3) 
4 (1.1) 

8 (6.3) 
59 (46.8) 
61 (48.4) 
0 (0.0) 

Mobilisation of splenic flexure 262 (72.0) 33 (22.1) 
Defunctioning ileostomy 274/289 (94.8) 52/62 (83.9) 
Perineal dissection 

 Mucosectomy
 Total intersphincteric
 Partial intersphincteric

24 (6.7) 
40 (11.2) 
16 (4.5) 

8 (5.5) 
57 (39.3) 
7 (4.8) 
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 Pursestring 265 (74.2) 72 (49.7) 
Gelpoint platform** 338 (93.6) 141 (97.2) 
Insufflator 

 Airseal 
 Standard insufflator
 Endoflator

263 (80.7) 
48 (14.7) 
8 (2.5) 

78 (59.1) 
49 (37.1) 
3 (2.3) 

Specimen extraction site 
 Pfannenstiel
 Umbilical
 Right or left iliac fossa
 Transanal 
 SILS port site
 Midline laparotomy

105 (28.8) 
72 (19.8) 
60 (16.5) 
109 (29.9) 
0 (0.0) 
14 (3.8) 

9 (6.9) 
3 (2.3) 
17 (13.0) 
55 (42.0) 
24 (18.3) 
13 (9.9) 

Per-operative complications 
Blood loss ≥ 500cc 16 (4.6) 3 (2.3) 
Abdominal conversion 22 (6.7) 31 (26.5) 
Perineal conversion 10 (3.0) 14 (11.1) 
Adverse events 

 Pneumopelvis
 Smoke
 Seal
 Haemorrhage
 Incorrect plane
 Urethral injury
 CO2 embolism

22 (6.0) 
22 (6.0) 
19 (5.2) 
20 (5.5) 
28 (7.7) 
3 (1.0) 
1 (0.3) 

6 (4.0) 
7 (4.7) 
8 (5.4) 
14 (9.4) 
17 (11.4) 
1 (1.3) 
0 (0.0) 

AR: Anterior resection; APE: Abdominoperineal excision; IPAA: Ileal pouch-anal anastomosis; SILS: Single 
incision laparoscopic surgery.  
* Other procedures: panproctocolectomy in Cancer group and pouch excision in Benign group 
** Other platforms used were: TEO, TEM and Glove port 

Table 3. Postoperative outcomes 

Total cohort: N= 513 Cancer 
N= 364 (71%) 

Benign 
N=149 (29%) 

Hospital stay in days, median [IQR] 7 [6-12] 8 [5-13] 
Morbidity < 30 days 130 (38.6) 48 (32.7) 
Clavien-Dindo ≥3  < 30 days 45 (13.4) 10 (6.8) 
Anastomotic failure 

 Anastomotic leak <30 days
 Anastomotic leak >30 days
 Pelvic abscess

40/289 (13.9) 
26 (9.0) 
10 (3.5) 
4 (1.4) 

12/62 (12.9) 
4 (6.5) 
1 (1.6) 
3 (4.8) 

Surgical re intervention <30 days 
Surgical re intervention >30 days 

28 (7.7) 
12 (3.6) 

5 (3.4) 
2 (1.3) 
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Readmission <30 days 
Readmission >30 days 

21 (5.8) 
32 (8.8) 

2 (1.3) 
5 (3.4) 

Table 4. Histopathological results 

Total cohort: N= 513 Cancer 
N= 364 (71%) 

(y)pT-stage 
 No residual tumour
 T1
 T2
 T3
 T4

32 (9.3) 
25 (7.2) 
6 (1.7) 
277 (80.3) 
5 (1.4) 

(y)pN1-2 stage 118 (34.2) 
TME specimen quality 

 Intact
 Minor defects
 Major defects

306 (90.3) 
25 (7.4) 
8 (2.4) 

R1 
 CRM+
 DRM+

13 (4.1) 
10 (3.3) 
4 (1.3) 

Rectal perforations 4 (1.2) 
Composite optimal pathology* 295 (92.8) 
Lymph nodes harvested, median [IQR] 17 (13-24) 

pT-stage: pathological tumour stage; pN-stage: pathological nodal stage; TME: Total mesorectal excision; 
R1: Tumour or malignant node 1mm or less from the resection margin; CRM: Circumferential resection 
margin; DRM: Distal resection margin. 
* Composite optimal pathology: CRM- and DRM- and complete or nearly complete TME specimen and no
perforations (all calculated excluding no residual tumour) 

Table 3 provides an overview of postoperative outcomes. Mean follow-up was 5 
months. Morbidity after surgery (<30 days) was classified as Clavien-Dindo ≥ 3 in 45 
(13%) patients and in 10 (6.8%) patients in the cancer and benign group, respectively. 
Two patients died  because of multi-organ failure within 30 days after surgery, one 
patients after an anastomotic leakage and one patient after a small bowel injury 
intra-operatively which was not seen during the procedure. Anastomotic failure was 
observed in 40 (14%) and in 12 (13%) in the cancer and benign group respectively. 
Median length of stay after index operation was 7 days (IQR 6-12) and 8 days [IQR 5-
13] in the cancer and benign groups, respectively. Surgical re-intervention at any time
during follow up was needed in 41 (11%) patients in the cancer group and in 7 (4.7%)
patients in the benign group.
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Yes; adopters

No; non-adopters

Histopathological outcomes of cancer procedures are presented in Table 4. In 32 
(9.3%) of the specimens, no viable tumour was seen (T0). Malignant lymphatic nodes 
(N1-2) were present in 118 (34%) of the cases. The TME specimen was graded as 
complete in 306 (90%) cases. A positive resection margin (R1) was present in 13 
(4.1%) cases, mostly due to an involved CRM, 10 (3.3%). The composite of optimal 
pathology was observed in 295 (93%).  

Results of Survey 

In total, 68/86 surgeons responded to the training survey (79%). Supplementary table 
1 shows a detailed overview of all the survey questions and corresponding answers. 
Figure 2a shows that TaTME training was variable, but most surgeons, 61 (90%), 
received cadaver training in the UK.  Of the surveyed surgeons, 76% adopted TaTME 
into their clinical practice (Adopters), whereas the remaining 24% have either 
abandoned the technique or still in the process of implementing it.  

Figure 2a-c. Type of TaTME training (left) and adopting TaTME technique (right) 
and factors limiting TaTME implementation for non-adopters (below) 

0 20 40 60 80

Cadaver training abroad
Other

Observership abroad
Observership UK

Online educational resources
Review of literature

Cadaver training UK

Surgeons (N)
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No barriers
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Adopters 
Fifty-one of 67 (76%) of the surgeons stated they had adopted TaTME as a new 
technique in their department (Figure 2b). Twenty-six of 43 responders (61%) stated 
that all cases had been recorded on the registry. Reasons for not recording cases on 
the registry were mostly because of time constraints. All surgeons reported 
encountering difficulties during a procedure.  
 Eleven of 43 responders (26%) stated that hypothetically, in hindsight, they would 
perform their first case without proctoring, 8 of them were non-proctored surgeons. 
Twenty-seven of 43 surgeons (63%) stated that TaTME had been endorsed by the 
whole department, promoting referral of suitable cases to ensure adequate caseload 
to overcome their learning curve. 

Non-adopters 
Sixteen surgeons did not implement TaTME in their unit. Four of these surgeons 
stated they did not have any plans to start TaTME at present, 4 recently started the 
business plan for TaTME, 5 were planning to start performing TaTME within the next 
6 months and 3 within the next 3 months.  
Difficulties and barriers in setting up TaTME were mostly a prolonged time interval 
between training and implementation, and funding issues (Figure 2c). Fourteen of 16 
responders (88%) thought extra proctoring would be beneficial before starting with 
TaTME.  

Discussion 

This study describes the initial experience with the implementation of TaTME in the 
UK. Short-term results were extracted from the international TaTME registry and the 
experience of surgeons with the adoption and implementation of TaTME in their unit 
was explored in a survey. The present study shows acceptable short term clinical and 
oncological outcomes of a recently introduced technique that is still going through an 
early learning curve phase for most surgeons. 
TaTME was developed in order to increase the quality of the resection in rectal cancer 
surgery, thereby aiming to improve oncological outcome. The composite endpoint of 
optimal pathology of 93% found in this study, is in accordance with the 91% found in 
the most recent publication of the International TaTME Registry12, and can be seen as 
on oncological safe result. In contrast, the percentages for optimal pathology found 
in the laparoscopic TME (lapTME) arms of the two most recent trials comparing open 
and lapTME, were both 82%.13, 14 It must be taken into account that the international 
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TaTME registry is voluntary, and validation is required to ensure all consecutive cases 
are recorded and not only those with good results.  Nevertheless, randomised 
controlled trials with strict exclusion criteria may also result in better results, for 
example in ALaCaRT13, were CRM involvement on preoperative MRI and clinical T4 
tumours were exclusion criteria. 
The abdominal conversion rate of 11% in the total cohort might seem relatively high 
when compared to the two studies of Penna et al3, 12, reporting on a 6% and 4% 
incidence. In addition, the conversion rate during the perineal phase of the procedure 
was also higher in the present study (5.4% compared to 2.8 and 1.3% in the two 
studies by Penna et al). This might be due to the fact that the amount of benign 
procedures in this cohort was relatively high and we found that a large proportion of 
the conversions occurred in the benign procedures, probably because of a more 
extensive history of abdominal surgery in this patient group. Still, the abdominal 
conversion rate in this study of 6.7% in cancer procedures, is higher than the 
described 3% rate in the systematic review by Deijen et al.5 However, the conversion 
rate is more than acceptable when compared to conversion rates in laparoscopic 
surgery for rectal cancer, reporting on a conversion rate of approximately 10% in the 
two most recent RCT’s to up to 16% in the COLOR II trial.13-15 This adds more 
evidence to the thought that TaTME decreases conversion rate. As conversion is 
associated with higher morbidity and poor oncological outcomes4, 16, TaTME 
potentially has the ability to further reduce these negative outcomes. 
Another potential advantage of TaTME is reducing the rate of anastomotic leaks 
(AL). In conventional lapTME, cross-stapling of the rectum often requires multiple 
stapling firings, due to limited view and angulation of the instruments, thereby 
possibly increasing the risk of anastomotic leakage.17 TaTME offers improved 
visualization and the formation of a single stapled anastomosis. However, the recent 
meta-analysis by Xu et al4 failed to show a significant difference in AL rate when 
comparing TaTME with lapTME. In this study, the anastomotic failure rate (14% in 
the cancer group and 13% in the benign group), including early and late leakages, and 
pelvic abscesses in patients in whom an anastomosis was created, was comparable to 
the rate found in the latest registry paper (15.7%), exploring the incidence and risk 
factors for anastomotic failure.12  Although long-term anastomotic failure (chronic 
sinuses and anastomotic strictures and fistulas) was not included in this cohort, due 
to incomplete long-term follow-up. The AL rate in a recent large Dutch cross-
sectional study following low anterior resection was 13.4% within 30 days, but 
increased to 20% beyond 30 days.18 These percentages might seem high, but the AL 
rates reported in literature vary widely, depending strongly on definition and length 
of follow-up. The findings in this study suggest AL rates in TaTME are comparable to 
lapTME. Other factors, such as patient- and tumour factors, probably influence the 
risk of leakage rather than operative approach.  
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A successful implementation of TaTME depends on the level of experience of the 
surgeon and the case volume in a unit to overcome the learning curve. TaTME, as all 
new minimally invasive techniques, requires enhanced surgical skills. A study by one 
of the pioneers of TaTME has shown that only attending a cadaver workshop as 
TaTME training, is not sufficient to prevent adverse outcomes.19 In this cohort, four 
urethral injuries were reported. A structured training program may help to prevent 
major complications like this. During the early phase of the surgeon’s learning curve, 
a proctor will identify errors early and guide the surgeon, preventing that the errors 
lead to adverse events. The first pilot structured training program for TaTME started 
in the UK in September 2017, aiming for surgeons to be well trained and competent in 
the procedure, and subsequently optimizing patient outcomes. The structured 
program also permits a learning and ‘practice’ in a more controlled and monitored 
manner, thus safeguarding patients.  This first pilot training program has recently 
finished and the results are eagerly awaited. 
 In this study, only three of the 42 centres performed more than 30 cases during the 
study period and the majority of the cases included were performed before the start 
of this structured training program. When interpreting our results, it must be taken 
into account that most surgeons were still in their learning curve for this new 
procedure. This might suggest that once TaTME is properly implemented, the 
benefits of this new technique will be even more noticeable. 
The questionnaire on the implementation of TaTME was sent to all surgeons in the 
UK who received some sort of TaTME training. Type of received training varied 
widely (Figure 2a). The majority of the surgeons adopted TaTME as a new technique 
in their unit, however, as seen in Figure 1, the vast majority did not perform over 10 
cases per unit. From the questionnaire, we can conclude that all adopters 
encountered difficulties intra-operatively. The surgeons who stated that in hindsight, 
they would perform their first case without proctoring, were almost all non-
proctored, suggesting that proctored surgeons appreciate the value of proctoring 
more.  A prolonged time interval between TaTME training and implementation was 
the most frequently given reason for not implementing the technique yet. The 
training currently available is quite heterogeneous and unmonitored, which is not 
ideal for any technique, especially one that requires advanced skills and has the 
potential for severe complications in unexperienced hands. This highlights the need 
for a structured training program, in which the focus should not only be on learning 
the steps of the technique, but also on providing strategies and assisting in 
implementing this technique in a unit as soon as possible after attending a course. 
We acknowledge that this study has some limitations. First, when using registry data, 
the potential for selection bias is relevant as well as the accuracy and completeness of 
the recorded data, since recording on the registry is voluntary and can be time 
consuming. Besides the fact that some bad cases may not have been recorded on the 
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registry, also not all practicing TaTME surgeons contribute cases to the registry. 
However, in the UK the NICE guidelines20 do recommend adding cases to the registry 
which hopefully encourages more surgeons to do so. Currently there is no option on 
the National Bowel Cancer Audit in the UK to record that the case was done by 
TaTME. If this becomes possible then validation of the registry can also be carried 
out. Randomised controlled trials are needed, but while the COLOR III trial21 is 
underway, the registry is the largest source of TaTME data available, assessing the 
results of this new technique with surgeons at different stages in their learning curve, 
representing what is happening in current daily practice. Lastly, the survey included 
in this manuscript, provides qualitative rather than quantitative data. Bias in 
responding surgeons must be taken into account, although response rate was quite 
high with 79%. 
In conclusion, this study reports acceptable nationwide short-term outcomes of 
TaTME, making this technique a good alternative to conventional TME for low rectal 
cancer. However, adoption occurred in a rapid and uncontrolled manner with 
surgeons facing numerous difficulties with implementing the technique in their units 
and uncertainty at the start of their learning curve.  A structured TaTME training 
program is therefore recommended.   
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Supplementary table 1. Survey answers 

Question 
answer options 

Responders to 
question N (%) 

What type of training on TaTME surgery have you received? 
 Online educational resources
 Review of literature 
 Cadaver/dry lab UK 
 Cadaver/dry lab abroad 
 Clinical observership of a live case UK 
 Clinical observership of a live case abroad 
 No TaTME training 
 Other 

68 
31 (45.6) 
32 (47.1) 
61 (89.7) 
10 (14.7) 
30 (44.1) 
16 (23.5) 
2   (2.9) 
11 (16.2) 

If applicable, what was the date of the cadaver/dry lab training / clinical 
observership? 

Open question 

Has your department adopted the TaTME approach? 
 Yes 
 No 

67 
51 (76.1) 
16 (23.9) 

Adopters (51) 
What was the date of your first life case? Open question 
How many TaTME cases has your team performed so far? 
How many TaTME cases have you performed in the last 3 months? 

Open question 

Have all cases been recorded on the registry? 
 Yes 
 No 

43 responders 
26  (60.5) 
17 (39.5) 

How often do you encounter intraoperative difficulties with the transanal part of 
the procedure? 

 Never 
 Fairly infrequently 
 Sometimes (~50% of times) 
 Fairly frequently 
 Every case 

43 responders 

0 (0.0) 
20 (46.5) 
19 (44.2) 
4 (9.3) 
0 (0.0) 

Have you received proctoring? 
 Yes 
 No 

43 responders 
28 (65.1) 
15 (34.9) 

In hindsight, would you still perform your first case without proctoring? 
 Yes 
 No 

43 responders 
11 (25.6) 
21 (48.8) 

How many surgeons in your unit have been trained to perform TaTME? 
 1 
 2 
 3 
 4 

43 responders 
8 (18.6)  
24 (55.8) 
7 (16.3) 
4 (9.3) 

If operating with another consultant on a TaTME case, do you operate with your 
course partner? 

 Yes, always 
 Yes, sometimes 
 No 

43 responders 

18 (41.9) 
13 (30.2) 
12 (27.9) 

Has TaTME been endorsed by the whole department, promoting referral of suitable 
cases to ensure adequate caseload and overcome learning curve? 

 Yes 
 Partially 
 No 

43 responders 

27 (62.8) 
9 (20.9) 
11 (25.6) 

Has the introduction of TaTME influenced your management of rectal cancer? 
 Yes 
 No 

43 responders 
28 (65.1) 
15 (34.9) 
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Non-adopters (16) 
How close are you to performing TaTME in your department? 

 Within the next 3 months 
 Within the next 6 months 
 Within the next 12 months 
 Just started the business plan for TaTME
 No plan to start TaTME at present 

16 responders 
3(18.8) 
5(31.3) 
0 (0.0) 
4(25%) 
4 (25%) 

What barriers or difficulties, if any, have you encountered whilst setting up TaTME 
in your hospital? 

 No barriers or difficulties encountered
 Difficulty in securing funding 
 Lack of support from other consultants 
 Lack of support from theatre staff 
 Lack of support and approval from surgical managers 
 Limited access to specialised TaTME equipment 
 Lack of robust clinical evidence 
 Lack of support from New Technologies Groups or similar groups 
 Prolonged time interval between TaTME course and implementing

technique 
 Not applicable 

3(18.8) 
7(43.8) 
3(18.8) 
0 (0.0) 
3(18.8) 
5(31.3) 
5(31.3) 
0 (0.0) 
10 (62.5) 
1 (6.3) 

Do you feel that you need additional training in TaTME? 
 Yes 
 No 

16 
9 (56.3) 
7 (43.8) 

Are there any specific components of the procedure you would like further training 
on? 

 Yes 
 No 

16 

6 (37.5) 
10 (62.5) 

Do you think that proctoring would be beneficial? 
 Yes 
 No 

16 
14 (87.5) 
2 (12.5) 

Hypothetically, would you perform your first TaTME case without proctoring? 
 Yes 
 No 

14 
3(21.4) 
11 (78.6) 

Adopters & Non-adopters 
Based on your current position with regards to TaTME adoption, are there any 
aspects of training or implementation that you would have approached/considered 
differently? 

 Attend > 1 course
 Shorter time interval between attending a TaTME course and

performing first TaTME procedure 
 Start with a proctored case 
 More proctored cases
 Visit centres for case observation 
 Delay implementation until more robust data available from large 

trials 
 Delay implementation until a modular training system is available 
 Other 

59 

6(10.2) 
24 (40.7) 

19 (32.2) 
22 (37.3) 
18 (30.5) 
(6.8) 

1(1.7) 
17 (28.8) 
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