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Abstract 

Background: 
The oncological safety of transanal total mesorectal excision (TaTME) for rectal 
cancer has recently been questioned  with high local recurrence (LR) rates  reported in 
Dutch and Norwegian experiences.  The current study aimed to evaluate the 
oncological safety of TaTME in a large cohort of patients with primary rectal cancer, 
primarily in terms of LR and disease-free- and overall survival. 

Methods:  
This was a prospective international-registry cohort study. The results of all patients 
who underwent TaTME for primary rectal adenocarcinoma between February 2010 
and December 2018 were retrieved from the international TaTME registry on 
February 13th 2020. Centres were excluded if >10% of their cases had 1 or more 
missing values for the main outcome parameters. The main endpoints were 2-year LR 
rate, pattern of LR, and independent risk factors for LR. Secondary endpoints 
included 2-year disease-free and overall survival rates (DFS and OS). Kaplan-Meier 
survival analysis was used to calculate actuarial LR-, DFS- and OS rates. 

Results:  
A total of 2803 primary TaTME cases were included, predominantly males (71%) with 
a median age of 65 years [IQR 57 – 73]. After a median follow-up of 24 months [IQR 12 
– 38], two-year LR rate was 4.8% (95% CI 3.8 – 5.8) with a unifocal LR pattern  in
99/103 patients (96%). Independent risk factors for LR were male sex, threatened
resection margin on baseline MRI, stage III, and a positive circumferential resection
margin on final histopathology. Two-year DFS and OS were 77% (95% CI 75 – 79) and
92% (95% CI 91 – 93), respectively.

Conclusion: 
This large international registry supports the oncological safety of the TaTME 
technique, with  an acceptable 2-year LR rate, and predominant unifocal LR pattern. 
Randomised studies are warranted to support the benefits of TaTME compared with 
alternative approaches for rectal cancer excision.  
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Introduction 

Rectal cancer surgery, based on  total mesorectal excision (TME) principles1 remains a 
surgically challenging procedure  irrespective of the surgical approach. Anatomic 
restrictions within the bony pelvis impact on  performance of a meticulous cancer 
dissection and thus may impair oncological outcomes, particularly for locally 
advanced lower rectal cancers  in male patients.2-4 A laparoscopic rectal cancer 
operation results in  short term patient benefits,  though  widespread adoption of 
laparoscopic rectal excision remains at low rates overall and oncological non-
inferiority compared with  open rectal cancer surgery is still uncertain.5, 6 The clinical 
need to mitigate challenges in rectal cancer surgery, together with surgical 
innovation, have led to the development of transanal total mesorectal excision 
(TaTME). This technique was first performed in a live patient in 2009 and has gained 
rapid adoption in selected centres.7  
The addition of a transanal phase to a pure abdominal TME approach  was 
hypothesised to improve  visualisation and optimise  dissection , particularly in low 
rectal cancer, improving the  quality of the TME specimen. This would optimise  
oncological outcomes  and in particular lead to a reduction  in local recurrence (LR) 
rates.8 Histopathological results for TaTME have been favourable in many reported 
studies9-11, but the exact role, and benefits for, TaTME in rectal cancer  has recently 
been contentious.12, 13 Contemporary publications  on the learning curve data from 
Dutch and Norwegian multicentre datasets have reported  local recurrence (LR) rates 
up to 12%  and additionally a predominantly multi-focal LR pattern has added to, and 
fuelled, the controversy.14, 15 These outcomes were contradictory to  reports from 
cohort series by early adopters of the technique and publications from expert 
centres.16-19  
From an oncological perspective, overall survival and disease free survival are the key 
outcomes but local  recurrence remains  the single most important early outcome 
variable of interest after rectal cancer surgery. Careful assessment of local recurrence 
rates provides quality control of  novel operative  techniques. For these  reasons, the 
international TaTME registry was initiated  to firstly  provide data on procedural 
safety and efficacy,10, 20 and subsequently on oncological safety. The evaluation of  
disease recurrence rates after TaTME from a large dataset of patients treated for 
rectal cancer  can contribute to the paucity of information currently available and 
help to address some of the recent  controversy in the published literature on 
oncological outcomes after TaTME.  
The purpose of this report from the  prospective international TaTME registry  was to 
evaluate the oncological outcomes in  patients who underwent TaTME for primary 
rectal cancer, primarily in terms of LR and secondarily in terms of overall and disease 
free survival. 
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Methods 

Patient selection and study design 
Prospective registry-based data was analysed.  The international TaTME registry21 is 
a secure online voluntary database where surgeons record their TaTME cases, with an 
extensive collaboration incorporating  203 centres worldwide. Ethical approval for the 
registry was granted by the UK Health Research Authority and Research Ethics 
Committee (REC reference 15/LO/0499, IRAS project ID 156930). 
The registry is designed to prospectively collect data on patient demographics, 
tumour staging and neo-adjuvant treatment (NAT), operative details, postoperative 
clinical and histological outcomes, re-admission details, late morbidity, and long-
term oncologic follow-up.22 Before data extraction and analysis, collaborating centres 
were contacted individually to update oncological surveillance, with subsequent 
reminders throughout 2019, to optimise data completeness. Data extraction took 
place on February 13th 2020, after which the dataset was cleaned and surgeons were 
thereafter  contacted  individually to clarify unexpected, or possibly erroneously 
entered, results.  
All records with an operation date before 1st January 2019 were reviewed, to allow for 
a minimum follow-up period of 1 year. Centres were excluded if >10% of their cases 
had one  or more missing values for the main outcome parameters, as these centres 
were considered as not having their data accurately reported.  Other exclusion 
criteria patients with  benign  disease, completion TaTME (i.e. previous local excision 
of a malignant polyp or early rectal cancer), rectal cancer more than 10 cm from the 
anorectal junction (ARJ) , locally recurrent rectal cancer, palliative procedures, and 
any other diagnosis apart from  adenocarcinoma on final histopathology.  

Outcome parameters 
The primary  outcome of this study was 2-year LR rate.  Secondary endpoints were 
the pattern (unifocal or multicentric) of LR and assessment of independent risk 
factors for LR, as well as  2-year disease-free (DFS) and overall survival (OS) rates. 
DFS was defined as patients alive and without signs of LR and/or distant recurrence 
(DR).  OS was defined as patients alive independent of disease status. Regarding 
histopathological details, non-radical  resection margin status (R1) was defined as 
presence of tumour or malignant lymph nodes at or within 1 mm from the 
circumferential and/or distal resection margin (CRM and/or DRM) of the specimen. 
Optimal pathological outcome was defined as a composite of clear resection margin 
status (R0), complete or nearly complete TME specimen, and no rectal perforations. 
TME specimen quality was categorised as outlined by Nagtegaal, Quirke and 
colleagues.8  
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Statistical analysis 
All categorical data were presented as number of cases and percentages, whilst 
continuous data were shown as median and interquartile range (IQR). Missing data 
did not exceed 15% for each variable and percentages shown represent data 
available, excluding missing values. Independent risk factors were identified by uni- 
and multivariable cox regression analysis. . Factors with a P-value of <0.10 in 
univariable analysis were entered in multivariable cox regression analysis. Factors 
showing a P-value of <0.05 were considered significant and therefore predisposing 
for LR, presented as odds ratios (OR) and 95% confidence intervals (CI). Kaplan-Meier 
analysis was used to determine the actuarial cumulative proportion of LR, DFS and 
OS rates at 2 years from the date of surgery, censored for the patients not reaching 
the follow-up time-point. Regarding DFS, a patient with LR or DM or death at 2 years 
were included as event. The TNM-stages 1 to 4, based on the UICC 8th edition of 
TNM-classification, were compared in Kaplan Meier analysis. Data were analysed 
using the Statistical Package for Social Sciences (SPSS) of IBM Statistics, version 
25.0. 

Results 

A total of 4108 patients underwent a TaTME for malignant indication between 
February 2010 and December 2018. Of these 2803/4108 were included, after 
exclusion of completion TaTME’s (n=227), tumours above 10 cm from the ARJ (n=66), 
procedures for recurrent disease, palliative procedures,  a  diagnosis other than 
adenocarcinoma on final histopathology (n=51) and  centres where  >10% of their 
cases had one  or more missing values for the main outcome parameters (n=1001). 
Patient- and tumour characteristics, and operative details  are presented in Table 1. 
Seventy-one percent of the patients were male , and the mean age of the whole 
cohort  was 65 [IQR 57 – 73 years]. The median tumour height from the anorectal 
junction (ARJ) was 4 cm [IQR 2 – 6 cm]. Tumours were anteriorly located in half of the 
patients, and the mesorectal fascia (MRF) was threatened in 28%   on the staging MRI 
scan. Approximately two-thirds of patients received some form of neo-adjuvant 
treatment (NAT). After NAT, good tumour regression grade (mrTRG1-2) was 
reported in 46%. A low anterior resection (LAR) was performed in most cases (91%). 
Complete details on intra- and postoperative characteristics are provided in 
Supplemental Table 5.  
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Histopathologic outcomes 
Histopathological outcomes are depicted in Table 2. A complete TME was achieved in 
86%, while major defects of the mesorectum were found in 3%. An incomplete 
resection (R1) was present in 7% of patients, after excluding the patients with a 
complete pathological response (ypT0N0). A positive circumferential margin (CRM+) 
was found in 5.1%, a positive distal margin (DRM+) in 1.0% and a combination of both 
CRM+/DRM+ in 0.7%. A higher rate of DRM+ (5% versus 0.9%, P<0.001) and CRM+ 
(3.7% versus 1.9%, P<0.001) was observed in  patients with low tumours (<1cm from 
ARJ) compared with  patients with  tumours above 10 cm from the anal verge. A 
rectal perforation at the time of surgery was reported in 1.6% of cases. An optimal 
pathological outcome was achieved in 90% of patients, and was defined as a 
complete, or nearly complete, TME specimen with clear resection margins and no 
specimen perforation. 

Table 1. Patient- and tumour characteristics 

Total cohort 
N= 2803 

Patient characteristics 
Male gender 1991/2803 (71.0) 
Age in years, median [IQR] 65 [57 – 73] 
ASA ≥ 3 640/2760 (23.2) 
BMI in kg/m2, median [IQR] 

 ≥ 30
25,8 [23,3 – 28,9] 

504/2708 (18.6) 
Previous pelvic RT 
Previous hysterectomy 
Previous prostatectomy 

25/2803 (0.9) 
88/2803 (3.1) 
44/2803 (1.6) 

Tumour characteristics 
Tumour height from ARJ in cm, median [IQR] 

 ≤ 1 cm
4 [2 – 6] 

583/2778 (21.0) 
Anterior and/or circumferential tumour 1211/2431 (49.8) 
MRI performed 2614/2803 (93.3) 
cT-stage on baseline MRI 

 T1
 T2
 T3
 T4
 Tx

75/2442 (3.1) 
620/2442 (25.4) 

1544/2442 (63.2) 
176/2442 (7.2) 

27/2442 (1.1) 
cN-stage on baseline MRI 

 N0
 N1
 N2

1043/2570 (40.6) 
1047/2570 (40.7) 

446/2570 (17.4) 
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 Nx 34/2570 (1.3) 
cM1-stage 231/2750 (8.4) 
Threatened MRF on baseline MRI 654/2377 (27.5) 
EMVI on baseline MRI 304/1126 (26.9) 
Received neo-adjuvant therapy (NAT) 

 SC-RT – immediate surgery
 SC-RT – delayed surgery
 LC-RT
 CRT
 Chemotherapy only
 Contact RT

1746/2803 (62.3) 
151/2803 (5.4) 

71/2803 (2.5) 
116/2803 (4.1) 

1313/2803 (46.8) 
56/2803 (2.0) 

3/2803 (0.1) 
mTRG response on re-staging after downsizing NAT* 

 mTRG 1/2 (good response)
 mTRG 3 (intermediate response)
 mTRG 4/5 (poor response)
 Not reported/missing

493/1082(45.6) 
359/1082 (33.2) 
230/1082 (21.2) 
510/1592 (32.0) 

IQR: Interquartile range; ASA: American Society of Anaesthesiologists-Classification; BMI: Body Mass 
Index, ARJ, Anorectal junction; MRI, Magnetic Resonance Imaging; cT-stage: clinical tumour stage; cN-
stage: clinical nodal stage; cM1-stage: clinical metastatic stage; MRF: Mesorectal fascia, defined as 
threatened if the distance of tumour or malignant lymph node to the mesorectal fascia was 1 mm or less; 
EMVI: extramural vascular invasion; SC-RT: Short course-radiotherapy; LC-RT: Long Course Radiotherapy; 
CRT: Chemoradiotherapy; Contact RT: Contact radiotherapy; mTRG: Tumour Regression Grade on re-
staging MRI. 
*mrTRG was only given for patients who received downsizing neo-adjuvant therapy. Downsizing neo-
adjuvant therapy was considered as all types of NAT excl SC-RT immediate surgery and contact RT (N= 
1746-154= 1592) 

Table 2. Histopathological outcomes 

Total cohort 
N= 2803 

(y)pT-stage
 T0
 T1
 T2
 T3
 T4
 Tx

304/2767 (11.0) 
293/2767 (10.6) 
872/2767 (31.5) 

1213/2767 (43.8) 
77/2767 (2.8) 
8/2767 (0.3) 

(y)pN-stage
 N0
 N1
 N2
 Nx

1886/2764 (68.2) 
586/2764 (21.2) 
281/2764 (10.2) 

11/2764 (0.4) 
No residual tumour and nodes 279/2767 (10.1) 
pEMVI 254/1293 (19.6) 
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TME specimen 
 Complete
 Nearly complete
 Incomplete

2280/2644 (86.2) 
285/2644 (10.8) 

79/2644 (3.0) 
R1 (excluding no residual tumour and nodes) 

 Only DRM+
 Only CRM+
 DRM+ and CRM+

170/2469 (6.9) 
25/2469 (1.0) 

125/2469 (5.1) 
17/2469 (0.7) 

Rectal perforations 41/2624 (1.6) 
Composite optimal pathology 2303/2568 (89.7) 

(y)pT-stage: Pathological tumour stage; (y)pN-stage: Pathological nodal stage; TME specimen: Total 
mesorectal excision specimen; R1: Irradical resection margin, defined as tumour or malignant lymph nodes 
at or within 1mm from the resection plane; DRM+: Positive distal resection margin; CRM+: Positive 
circumferential resection margin; Composite optimal pathology: CRM- and DRM- and complete or nearly 
complete TME specimen and no perforations 

Local recurrence  
After a median follow-up of 24 months [IQR 12 – 38], actuarial 2-year LR rate was 
4.8% (95% CI 3.8 – 5.8) (Table 3). This rate varied from 2% (95%CI 0.9 – 3.0) for TNM-
stage 1, up to 11% (95% CI 6 – 16) for TNM-stage 4 (Figure 1b). The median time to 
detection of LR was 14 months [IQR 9 – 24]. LR was mostly located pre-sacral (30%), 
at the anastomotic site (25%) or lateral pelvic side wall (23%). A multifocal pattern 
was reported in 4%.  LR presented without signs of distant metastasis in 60% of cases  
and 66% of these isolated LR’s were treated by salvage surgery. 
Independent risk factors for local recurrence in multivariate cox regression analysis 
were male sex (OR 1.6; 95% CI 1.1-2.5; P=0.029), a threatened MRF on baseline MRI 
(OR 1.5; 95% CI 1.1-2.3 ; P=0.024), (y)pN1-2 stage (OR 2.1; 95% CI 1.5-3.0; P<0.001) 
and pCRM+ (OR 2.3; 95% CI 1.3-3.9; P=0.004) (Table 4). Other pathological outcomes 
such as TME quality, rectal perforation and DRM+ were significantly associated with 
LR on univariate analysis, but  not on multivariate analysis. .  

Survival 
Two-year actuarial DFS was 77% (95% CI 75 – 79). This rate varied from 89% (95%CI 
89 – 92) for TNM-stage 1, to 34% (95% CI 26 – 41) for TNM-stage 4. (Figure 1c, 1d) 
Two-year actuarial OS was 92% (95% CI 91 – 93). This rate ranged from 96% (95%CI 
95 – 98) for TNM-stage 1 cases to 72% (95% CI 65 – 80) for TNM-stage 4. (Figure 1e, 
1f) 
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Table 3. Oncological outcomes 

Total cohort 
N= 2803 

Follow-up in months, median [IQR] 24 [12 – 38] 
2-year LR (95% CI)*

 TNM-I
 TNM-II
 TNM-III
 TNM-IV

4.8 (3.8 – 5.8) 
1.9 (0.9 – 3.0) 
3.9 (2.1 – 5.8) 

8.2 (5.5 – 10.9) 
11.1 (6.1 – 16.0) 

Time to LR in months, median [IQR] 14 [9 – 24] 
Location of LR 

 Anterior
 Pre-sacral
 Inferior
 Lateral (pelvic sidewall)
 Central
 Anastomotic
 Multifocal
 Missing

101/122 
11/103 (10.7) 
31/103 (30.1) 

4/103 (3.9) 
24/103 (23.3) 

3/103 (2.9) 
26/103 (25.2) 

4/103 (3.9) 
18/121 (14.9) 

2-year DFS (95% CI)*
 TNM-I
 TNM-II
 TNM-III
 TNM-IV

76.6 (74.7 – 78.5) 
89.2 (86.8 – 91.6) 
79.9 (76.0 – 83.8) 
66.1 (62.1 – 70.2) 
33.6 (26.2 – 41.1) 

2-year OS (95% CI)* 
 TNM-I
 TNM-II
 TNM-III
 TNM-IV

91.9 (90.7 – 93.2) 
96.1 (94.7 – 97.5) 
93.2 (90.9 – 95.4) 
89.8 (87.0 – 92.6) 
72.3 (65.1 – 79.5) 

IQR: Interquartile range; LR: Local recurrence; TNM-classification: UICC 8th edition; CI: Confidence interval; 
DFS: Disease-free survival; OS: Overall survival  
*LR, DFS and OS rate represents the actuarial rate and was calculated by Kaplan-Meier survival analysis,
encounting for patients not reaching the two-year follow-up time point. 
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Table 4. Uni- and multiltivariate cox regression analysis risk factors for local 
recurrence 

Variable Univariate analysis 
OR (95% CI)       P-value

Multivariate analysis 
OR (95% CI)        P-value

Male sex 1.53 (0.10-2.34) 0.052 1.62 (1.05-2.45) 0.029 
BMI ≥30 1.22 (0.79-1.90) 0.371 
MRF threatened 1.92 (1.34-2.75) <0.001 1.54 (1.06-2.25) 0.024 
Distance ARJ ≤ 1 cm 1.43 (0.90-2.28) 0.126 
Anterior tumour 1.06 (0.74-1.51) 0.747 
NAT 1.03 (0.71-1.48) 0.887 
APE 1.14 (0.60-2.17) 0.696 
Open abdominal 
approach 

2.79 (1.03-7.57) 0.044 2.40 (0.87-6.59) 0.090 

Adverse event intra-
op 

1.09 (0.64-1.88) 0.746 

(y)pT4 2.76 (1.35-5.66) 0.005 1.44 (0.67-3.12) 0.352 
(y)pN1-2 2.31 (1.62-3.30) <0.001 2.12 (1.48-3.04) <0.001 
Rectal perforation 2.38 (0.88-6.46) 0.088 0.96 (0.29-3.20) 0.949 
TME quality major 
defects 

2.23 (1.04-4.78) 0.040 1.77 (0.72-4.33) 0.213 

pCRM+ 3.83 (2.37-6.19) <0.001 2.27 (1.31-3.94) 0.004 
pDRM+ 3.29 (1.45-7.48) 0.004 1.99 (0.84-4.72) 0.121 

*after single imputation of BMI, MRF threatened, tumour height from ARJ, anterior tumour, NAT, APE, 
Abdominal approach, (y)pT-4 stage, (y)pN1-2 stage, rectal perforation, TME quality, CRM and DRM status 
and adjuvant therapy. 

Discussion 

The two year LR rate in this large cohort of patients in a prospective international 
registry who underwent TaTME for rectal cancer  was 5%. This is by far  the  largest 
cohort reported to date and LR was generally unifocal with few  multifocal LR 
presentations at  a median follow-up period of 2 years. These findings are in sharp 
contrast to  data from a Norwegian national audit, with an estimated LR rate at 2.4 
years of 11.6% and multifocal- or extensive pattern of LR in two-thirds of patients.15 
As a consequence of these poor outcomes, TaTME was  abandoned in Norway.  
Similarly, poor  results were reported in a Dutch study on implementation of TaTME 
through a national training program.14 In the first 10 cases from 12 centres, a crude LR 
rate of 10% was reported with a similar pattern of multifocal recurrence in 8 out of 
the 12 patients with LR.  
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 A number of other studies from early adopters of TaTME reported  good  oncological 
outcomes with regard to pelvic recurrence, similar  to  the findings in this study. Hol 
et al16 published a 2% three-year LR rate in 159 TaTME cases, with no multifocal 
pattern of LR and Kang et al23 reported a 6.2% LR rate after a median follow-up of 35 
months in 211 TaTME cases. Outcomes on 767 patients from 6 tertiary referral 
centres were reported by Roodbeen et al,18 with  two-year LR rate of 3.3% and  no 
multifocal pattern of LR reported. Similarly, Perdawood et al17 reported a 4.7% LR 
rate after  120 TaTME procedures with a multifocal LR pattern in 1.5%. More recently, 
Simo et al,19 published outcomes after  173 TaTME cases from 10 Chinese centres 
with  a LR rate of 3% after a median follow-up of 23 months. 
The findings in the current  study compare well with published two-year LR rates  
after laparoscopic- and open TME. The ACOSOG and ALaCaRT randomised trials 
report  a 4.6% and 5.4% LR rate for laparoscopic TME, and a 4.5% and 3.1% rate for 
open TME, respectively.5,6 Both these trials also used a composite endpoint of 
pathological factors indicating adequate surgical resection and adequate resection  
was achieved in 81.7% and 82% of patient treated by  laparoscopic TME, and in 86.9% 
and 89%  after open TME, in the ACOSOG and ALaCaRT trials, respectively.24, 25 In 
the current  study, the composite endpoint, indicating an adequate resection was 
achieved in 90%, suggesting more precise surgery compared with  the laparoscopic 
groups in the above trials and similar results to patients treated by  open surgery. 
However, caution is called for in comparisons with randomised controlled trials  given 
the known limitations of registry based data collection and analysis.26 However the  
strict inclusion  and exclusion criteria in  randomised controlled trials might result in 
lower external validity and difficulty in applying findings to population experience.27   
Population-based studies, reflecting routine  rectal cancer surgery may  therefore, be 
a better benchmark, although long-term outcomes from national audits are limited 
and somewhat outdated. A Dutch Snapshot study28 included all TME procedures 
(n=2095) performed in 2011reported a three-year LR and DFS of 6% and 67% 
respectively, while the Norwegian national colorectal audit29 reports a 5-year LR rate 
ranging from  4 to-5% for the period 2010-2018 in patients with stage I-III rectal 
cancer. In a Swedish population-based study,30 including 2318 patients undergoing 
TME between 1995-2003, the LR rate was 6%.  A Korean study by Yun et al31 reported  
a 6% LR rate in 2485 patients with rectal cancers treated between 1994 and 2008. 
The results of the present study are in line with these large registry-based data, 
suggesting that TaTME results in equivalent or superior  local disease control.  
The most strongest independent risk factor for LR was an involved circumferential 
resection margin (CRM+), with an OR of 2.27 (95% CI; 1.31 -3.94). The other individual 
components of the composite endpoint of optimal pathology, or adequate surgical 
resection, were significant on univariate analysis but  not independent predictors for 
LR on multivariate analysis. It has previously been well demonstrated that CRM+ 
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after TME is one of the most important predictors for LR.8 It is therefore not 
surprising that such a high LR rate was reported in the Norwegian national cohort, 
given that the CRM+ rate was  13%. This  high CRM+ rate for TaTME and a rectal 
perforation rate of 4.4% reflects overall inadequacy of surgery in this national cohort 
publication. 
However, this finding does not entirely explain  the high LR rate (10%) in the Dutch 
cohort, as the Dutch reported a low CRM+ rate of 5%, nor does CRM positivity  
provide an explanation for the multifocal pattern of LR in both cohorts. 
Unfortunately, in the multivariate model, we could not include possible unknown 
mediators for LR that are causally related to the TaTME technique itself. For 
example, tumour spillage might occur when the purse string fails , or it may be that 
omitting  rectal washout and high insufflation pressures, may enhance a multi-focal 
spread of viable malignant cells. Detailed analysis of the TaTME technique, such as by 
systematic video-analysis, would be needed to carefully evaluate this hypothetical 
mechanism. Furthermore,  the data from the Dutch cohort suggests, although not 
providing definitive prove, that multifocal LR might be a consequence of technical 
problems early on in the learning curve. In the larger  cohort of the Dutch dataset of 
266 patients,14 the overall LR rate reduced to 5.6%  and to  4% after excluding the 
first 10 procedures at each centre. Surprisingly,  surgeons selected patients with a 
threatened resection margin very early on in their experience, and according to the 
findings in this study, this should not be attempted in the early stages of the learning 
curve.  
This prompts the question whether the widespread ,and rapid, adoption of the 
TaTME technique was actually safe, and whether patients should be referred to a few 
specialist centres who have mastered the technique rather than exposing patients to  
surgeons and centres with less experience. It seems crucial to control the 
implementation of TaTME, by mandating a structured training program and 
incorporating a sufficient case-load under the supervision of an experienced proctor, 
before commencing independent practice of TaTME.32  
In this study, multifocal LR was  very uncommon. The  common sites of recurrence 
were pre-sacral, lateral (pelvic sidewall) or around the anastomosis. A report on  the 
patterns of LR after  rectal cancer surgery in the Dutch TME trial33 reported  that pre-
sacral recurrence was the most common. Moreover, the risk of LR was reduced by 
radiotherapy, primarily in preventing anastomotic recurrence with the exception of 
patients where the DRM was less than 5mm after LAR. In addition  APR mainly 
resulted in pre-sacral LR, which may be reduced by a more extensive resection.  In the 
current  study, such associations could not be demonstrated. 
The current study  has  limitations. The main limitation is that the data reported is  
from a voluntary registry. This introduces the potential for selection and reporting 
bias, as not all surgeons performing TaTME contribute  to the registry and centres 
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that  contribute, might not record all cases. Additionally, there is currently no formal 
external validation process and the accuracy  relies on collaborators probity. We have 
attempted to increase data accuracy by requesting surgeons to update their data on 
the registry prior to data extraction and  by contacting surgeons individually in 
situations of unexpected, or possibly erroneously entered, data, and by excluding 
centres with >10% of cases with missing outcome variables. Moreover, local 
proceedings and protocols  including  surgical resection details, histopathological 
assessment, oncological follow-up protocols, etc may vary  between the 
collaborating centres  thereby reducing quality assurance. Lastly, not all relevant 
factors were accurately reported, such as EMVI status, which is why we could not as 
this factor to the multivariate model. However, despite these limitations, this registry 
study provides the largest international TaTME cohort reporting on oncological 
outcomes, and includes surgeons and centres at all stages of their learning curve 
experience , thereby providing real-world global evidence.  

Conclusion 

The findings of this prospective registry study support the oncological safety of the 
TaTME technique in surgeons participating in the registry. The reassuring results 
expand on  the paucity  of results published and address some of the controversies  in 
the published literature on pelvic recurrence rates and pattern of recurrence after 
TaTME. Future studies should focus on understanding the pattern and mechanism of 
LR after TaTME.32 Definitive answers on the oncological safety of TaTME compared  
with  laparoscopic TME will  be demonstrated in outcomes of  the COLOR-III trial and 
GREACCAR-11 trials.34, 35 Technique, training and experience are pivotal in TaTME 
similar to all operative procedures for rectal cancer. 
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Table 5 (supplemental). Peri-operative details 

Total cohort 
N= 2803 

Procedure 
 LAR
 APE
 isAPE
 Proctocolectomy
 Other

2555/2795 (91.4) 
76/2795 (2.7) 

131/2795 (4.7) 
26/2795 (0.9) 

7/2795 (0.3) 
Anastomosis created 2560/2776 (92.2) 
Defunctioning stoma (if anastomosis) 2188/2497 (87.6) 
Two-team procedure 1498/2797 (53.6) 
Operative time in minutes, median [IQR] 260 [190 – 326] 
Abdominal approach 

 Open
 Conventional laparoscopy
 SILS
 Robotic

42/2752 (1.5) 
2451/2752 (89.1) 

243/2752 (8.8) 
16/2752 (0.6) 

Conversion 
 Abdominal*
 Perineal**

124/2584 (4.8) 
58/2575 (2.3) 

Adverse events (intra-operative) 
 Pursestring failure
 Bleeding
 Incorrect plane
 Urethral injury
 Other visceral injury

330/2797 (11.8) 
70/2797 (2.5) 

135/2797 (4.8) 
131/2797 (4.7) 
20/2797 (0.7) 
 19/2797 (0.7) 

Hospital stay in days, median [IQR] 8 [5 – 13] 
Morbidity <30 days 1124/2604 (43.2) 
Clavien-Dindo <30 days 

 1
 2
 3
 4
 5

264/2604 (10.1) 
445/2604 (17.1) 
354/2604 (13.6) 

33/2604 (1.3) 
28/2604 (1.1) 

LAR: Anterior resection; APE: Abdominoperineal excision; isAPE: intersphincteric abdominoperineal 
excision; SILS: Single incision laparoscopic surgery. 
*Abdominal conversion was defined as a procedure that was started with the intention to perform a 
minimal invasive abdominal dissection but required a midline laparotomy 
**Perineal conversion was defined as a change in operative approach from transanal to a more extensive 
abdominal approach than initially planned.
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