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Abstract 

Background: 
Transanal total mesorectal excision (TaTME) for mid- and low rectal cancer has 
known a rapid and worldwide adoption. Recently, concerns have been raised on the 
oncological safety in light of reported high local recurrence (LR) rates with a 
multifocal pattern. This study aimed to determine LR rate and pattern after TaTME 
for rectal cancer. 

Methods: 
This was a multicentre observational cohort study in six tertiary referral centres. All 
consecutive TaTME cases for primary rectal adenocarcinoma from the first TaTME 
case in every centre until December 2018 were included for analysis. Patients with 
benign tumours, malignancies other than adenocarcinoma and recurrent rectal 
cancer, as well as  exenterative procedures, were excluded. The primary endpoint was 
two-year LR rate. Secondary endpoints included patterns and treatment of LR and 
histopathological characteristics of the primary surgery. 

Results: 
A total of 767 patients were identified and eligible for analysis. Resection margins 
were involved in 8% and optimal pathological outcome (clear margins, (nearly) 
complete specimen, no perforation) was achieved in 86% of patients. After a median 
follow-up of 25.5 months, 24 patients developed LR, with an actuarial cumulative 
two-year LR rate of 3% (95% CI 2–5). In none of the patients, a multifocal pattern of 
LR was observed. Thirteen patients had isolated LR (without systemic disease) and 
10/13 could be managed by salvage surgery of whom eight were disease-free at the 
end of follow-up.  

Conclusions: 
This study shows good loco regional control after TaTME in selected cases from 
tertiary referral centres and does not indicate an inherent oncological risk of the  
surgical technique. 
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Introduction 

Since the introduction of transanal total mesorectal excision (TaTME) in 20091, the 
technique attracted huge attention, with a rapid and widespread adoption of the 
technique around the world.2, 3 Approaching a rectal cancer from below as practiced 
in TaTME, offers clear, direct visualization of the dissection plane, and could 
therefore allow for a more meticulous dissection. This potentially solves the 
limitations of using a pure transabdominal approach in patients with rectal cancer 
located deep down in a narrow pelvis. However, challenging aspects of the technique 
and an unfamiliar ‘upside down’ anatomy construed a particularly long and extensive 
learning period to master the TaTME technique.4, 5  
So far, only surrogate data for a safe oncological dissection after TaTME have been 
reported, such as resection margin status and total mesorectal excision (TME) 
specimen quality, demonstrating good results.2, 3, 6, 7 Very limited literature exists on 
intermediate-term oncological outcomes after TaTME.8, 9 Recently, reports have 
been presented from Norwegian and Dutch national datasets with surgeons in their 
learning curve, revealing an alarming local recurrence (LR) rate of 8-10% and even 
more disturbing an unconventional multifocal pattern and early occurrence.10-12 
These findings clearly raised concerns and resulted in an international debate on the 
oncological safety of TaTME. In Norway, consensus was reached to stop performing 
TaTME. 
Since data on oncological outcome are eagerly awaited by the surgical community, 
this multicentre observational cohort study aimed to assess the rate of LR in patients 
who underwent TaTME for primary rectal cancer. We hypothesized that TaTME 
would provide good control of disease in this cohort. 

Methods 

Study population 
In this multicentre observational cohort study, conducted in six tertiary referral 
centres, all consecutive patients with primary rectal adenocarcinoma who underwent 
TaTME were included for intention-to-treat analysis. Patients with benign disease, 
malignancies other than adenocarcinoma and recurrent tumours, as well as 
exenterative procedures were excluded.  

Data collection 
Data were captured from the first TaTME case in every centre from 2011 until 
December 2018. Data regarding baseline demographics, pre-operative MRI, 
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operative and post-operative details, histopathological outcomes and oncological 
follow-up were collected from either the prospective TaTME International registry13 
or from own prospective institutional databases. In all institutions the data fields 
were entered by independent research fellows or research nurses. Local recurrence 
specific data, which were not captured on these registries, were retrospectively 
collected on a study specific case record form. All cases were reviewed by research 
fellows to cross-check the data and update the oncological follow-up for each 
individual patient up to the last date of follow-up. 
This study was approved by the institutional ethics review board in the Amsterdam 
UMC, the Netherlands. Patient consent was obtained for patients entered on the 
International TaTME Registry and for the other centres a contract of data sharing was 
signed and IRB approval was obtained. 

Endpoints 
The primary endpoint was actuarial cumulative two-year LR rate in this consecutive 
cohort of TaTME procedures. Secondary endpoints included histopathological details 
of the TME specimen, pattern and management of LR and three-year disease-free 
survival (DFS) and overall survival (OS). 

Procedures 
Preoperative assessment for rectal tumours included colonoscopy with biopsies, 
magnetic resonance imaging (MRI) of the pelvis and computed tomography (CT)-
scan of the chest, abdomen and pelvis. The mesorectal fascia (MRF) was considered 
threatened if tumour or malignant nodes were present at or within 1 mm from the 
MRF on baseline MRI. After review of each case in a multidisciplinary team, a decision 
was made whether patients would be offered neoadjuvant therapy (NAT) according 
to national guidelines. In all institutions an MRI was undertaken for restaging after 
NAT.   
All centres adopted TaTME as part of their standard practice for patients with mid to 
low rectal cancer. One to three surgeons in every centre performed the procedure, all 
of whom were experienced colorectal surgeons, skilled in minimal invasive rectal 
cancer surgery and transanal minimal invasive surgery (TAMIS) for malignant and 
complex benign procedures. All surgeons joined TaTME cadaver and training 
sessions, either as a participant or as a mentor. 
Selection criteria for TaTME in the individual institutions were as follows: four centres 
offered TaTME to all patients with mid- or low rectal cancer, one centre selected all 
low rectal cancers and males with a mid-rectal tumour for TaTME, and one centre 
initially started with TaTME for obese and distal tumours, gradually expanding their 
selection criteria to all mid- and low rectal cancers. 

130



Local recurrence after TaTME in six tertiary centres

The steps of the TaTME technique were thoroughly described in previous papers by 
the co-authors of this manuscript.14, 15 In short, after insertion of the Gelpoint path, 
the lumen of the rectum was closed below the tumour by an airtight purse string. The 
rectum was then washed with betadine extensively before starting the full-thickness 
rectotomy, to avoid spillage of bacteria and exfoliation of tumour cells. It was up to 
the individual surgeon to perform the purse string and rectotomy via open or TAMIS 
approach, and similarly for ultra-low cancers to start with an open or endoscopic 
rectotomy via TAMIS followed by stump closure. 
Complications were reported according to the Clavien-Dindo classification.16  
Histopathological assessment of the specimen was carried out by experienced 
consultant histopathologists. Resection margin involvement (R1) was defined as the 
presence of tumour or malignant lymph node one mm or less from the 
circumferential resection margin (CRM) and/or distal resection margin (DRM). Quality 
of the TME specimens was categorised according to the description by Quirke et al.17 
‘Optimal pathological outcome’ was defined as clear resection margins (R0), 
complete or nearly complete TME specimen, and no rectal perforations. 
Post-operative routine oncological follow-up protocol included regular three- or six 
monthly clinical visits, with carcinoembryonic antigen (CEA) level measurements, CT-
scans of the abdomen and endoscopic assessment in all the centres but one. In the 
Amsterdam UMC, regular visits in clinic included ultrasound of the liver, endoscopy 
and CEA level measurements. If there was an increase in CEA level or abnormal 
clinical findings, further imaging was performed. 
LR was defined as any recurrent disease in the pelvis in the prior area of dissection, at 
the anastomotic site or as pelvic nodal disease. Suspicion of LR had to be confirmed 
on imaging. Assessment of localization of LR was according to categorization by 
Georgiou et al.(18) Distant recurrence (DR) was defined as metastatic localizations 
outside the pelvis, not present at the time of rectal resection.  

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. Kaplan-Meier analysis was used to determine the actuarial 
cumulative proportion of LR, DFS and OS rates at 24 and 36 months from the date of 
surgery, censored for the patients lost to follow-up. The TNM-stages 0 to 4 were 
compared in Kaplan Meier analysis based on pathological tumour- and nodal stages 
(pTN) and clinical stage of metastasis (cM). DFS was defined as patients that were 
alive without signs of LR and/or DR, OS was defined as patients alive independent of 
disease status. Data were analysed using the Statistical Package for Social Sciences 
(SPSS) of IBM Statistics, version 25.0.  
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Results 

Between August 2011 and December 2018, 767 TaTME cases met the eligibility 
criteria and were included for analysis. The total number of resections for rectal 
cancer for all units, in the period between their first and last included TaTME case was 
1737. Case distribution was 84, 95, 109, 112, 160 and 207 included patients per centre. 
Table 1 provides baseline patient- and tumour characteristics. The majority of 
patients was male (n=552; 72%) and 150 (20%) patients were obese (BMI ≥30). 
Median age was 64 years [IQR 55-70]. A quarter of patients (n=213; 28%) had a 
tumour located within one cm from the anorectal junction (ARJ), and median tumour 
height from ARJ was 3.0 cm [IQR 1.0-5.0]. More than half of the patients (n=439; 58%) 
had an anterior tumour location. The MRF was threatened in 273 (41%) patients. 
Presence of extra-mural vascular invasion (EMVI) on baseline MRI scans was only 
reported in 143 (19%) patients and was scored as positive in 34 patients (24%). The 
majority of patients received neo-adjuvant treatment (n=527; 69%). Of them, 47% 
had a ‘good response’ (classified as tumour regression grade 1 or 2), although this 
variable was only recorded in 62% (307/497) of the re-staging MRI reports.   
Table 2 shows operative details and post-operative clinical course. The majority of 
TaTME procedures were low anterior resections (n=659; 86%) and more than half of 
the patients underwent a stapled anastomosis (65%). Median operative time was 240 
minutes [IQR 200-300]. The abdominal part of the TaTME procedure was completed 
laparoscopically in nearly all patients (n=739; 96%), with an abdominal conversion 
rate to midline laparotomy of 2.9%. Perineal conversion occurred in 11 cases (1.4%). 
There were two cases of a clinically relevant intra-operative carbon dioxide embolism 
(0.3%) and two urethral injuries (0.3%). Major complications (Clavien-Dindo 3 or 
higher) was 13% and there was one post-operative death; this patient died on the 
third postoperative day due to sepsis related to colonic ischemia.  
Table 3 displays histopathological outcomes. The TME specimen was graded as 
complete or nearly complete in 701 (93%) patients, and the overall rate of positive 
resection margins (R1) was 8.0%. When excluding the patients with no residual 
tumour and no malignant lymph nodes on final histopathology (n=109), R1 rate was 
9.4% (62/658). The composite endpoint of ‘optimal pathological outcome’ was 86%. 
Based on final histological findings and national guidelines, 330 (43%) patients 
received adjuvant chemotherapy. 
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Table 1. Patient- and tumour characteristics 

Total cohort 
N=767 (%) 

Patient characteristics 
Male sex 552/767 (72.0) 
Age in years, median [IQR] 64 [55-70] 
ASA ≥ 3 150/764 (19.6) 
BMI ≥ 30 150/767 (19.6) 
Previous pelvic treatment (non-rectal cancer related) 97/767 (12.6) 
Tumour characteristics 
Tumour height from ARJ in cm, median [IQR] 

 ≤ 1 cm
3,0 [1,0-5,0] 

213/763 (27.9) 
Anterior tumour location 439/756 (58.1) 
MRI performed 696/767 (90.7) 
cT-stage on baseline MRI 

 T1
 T2
 T3
 T4
 Tx

23/696 (3.3) 
196/696 (28.2) 
421/696 (60.5) 

52/696 (7.5) 
4/696 (0.6) 

cN-stage on baseline MRI 
 N0
 N1
 N2
 Nx

214/696 (30.7) 
303/696 (43.5) 
175/696 (25.1) 

4/696 (0.6) 
cM1-stage 69/767 (9.0) 
Threatened MRF on baseline MRI 273/663 (41.2) 
EMVI positive on baseline MRI 34/143 (23.8) 
Received neo-adjuvant therapy 

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

527/767 (68.7) 
30/767 (3.9) 

8/767 (1.0) 
9/767 (1.2) 

464/767 (60.5) 
16/767 (2.1) 

TRG response on re-staging MRI 
 mTRG 1/2 (good response)
 mTRG 3/4/5 (poor response)

144/307 (46.9) 
163/307 (53.1) 

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; 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 (including contact radiotherapy); LC-RT: Long Course Radiotherapy; CRT: 
Chemoradiotherapy; mTRG: Tumour Regression Grade on re-staging MRI: calculated out of total patients 
who underwent NAT with exclusion of SCRT-immediate surgery (527-30=497). 
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Table 2. Operative details and post-operative clinical course 

N (%) 
N= 767 

Operative details 
Procedure 

 LAR
 APE/ELAPE
 Other*

659/767 (85.9) 
91/767 (11.9) 

17/767 (2.2) 
Operative time in minutes, median [IQR] 240 [200-300] 
Abdominal approach 

 Open
 Conventional laparoscopy
 SILS
 Robot assisted laparoscopy

19/767 (2.5) 
739/767 (96.3) 

7/767 (0.9) 
2/767 (0.3) 

Defunctioning ileostomy 549/669 (82.1) 
Conversion 

 Abdominal**
 Perineal***

22/748 (2.9) 
11/767 (1.4) 

Clinical course < 30 days 
Hospital stay in days, median [IQR] 6 [4-10] 
Morbidity 306/767 (39.9) 
Clavien-Dindo ≥ 3 96/767 (12.5) 
Readmission <30 days 61/767 (8.0) 

LAR: Anterior resection; APE: Abdominoperineal excision; ELAPE: extralevator abdominoperineal excision; 
SILS: Single incision laparoscopic surgery.  

* Other procedures were Hartmann resections (5) and proctocolectomies (12) 
** Defined as a procedure that was started with the intention to perform a laparoscopic abdominal 
dissection but required a midline laparotomy to complete the procedure 
*** Defined as a change in operative approach from transanal to a more extensive abdominal approach
than initially planned. 

Table 3. Histopathological outcomes 

N (%) 
N= 767 

pT-stage 
 No residual tumour
 T1
 T2
 T3
 T4
 Tx

116/767 (15.1) 
90/767 (11.7) 

150/767 (19.6) 
395/767 (51.5) 

8/767 (1.0) 
8/767 (1.0) 
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pN-stage 
 N0
 N1
 N2
 Nx

513/767 (66.9) 
177/767 (23.1) 

68/767 (8.9) 
9/767 (1.2) 

TME specimen 
 Complete
 Nearly complete
 Incomplete

607/753 (80.6) 
94/753 (12.5) 

52/753 (6.9) 
R1 

 Only DRM+
 Only CRM+
 DRM+ and CRM+

62/767 (8.0) 
6 (0.7) 

48 (6.3) 
8 (1.0) 

Rectal perforations 8/766 (1.0) 
Composite optimal pathology 647/752 (86.0) 
EMVI positive 78/132 (59.1) 
Lymph nodes harvested, median [IQR] 16 [11-22] 

pT-stage: pathological tumour stage; pN-stage: pathological nodal stage; TME: Total mesorectal excision; 
R1: circumferential resection margin (CRM) + and/or distal resection margin (DRM) +; Composite optimal 
pathology: CRM- and DRM- and complete or nearly complete TME specimen and no perforations  

Oncological outcome 
After a median follow-up of 25.5 months [IQR 15-39], LR was identified in 24 patients. 
The two-year actuarial cumulative LR rate, censored for patients lost to follow-up, 
was 3.3% (95% CI 2.0–5.0), with a corresponding three-year LR rate of 4.4% (95% CI 
2.5–6.3). Further oncological outcomes are summarised in Table 4. 
Twenty-one of the 24 patients with LR (age 32-73), were male and 17 patients 
received neo-adjuvant therapy. Two patients had a post-operative complication 
scored as a Clavien-Dindo 3, both suffering from an anastomotic leak. Five patients 
had a non-optimal composite pathological outcome. Seven of 24 patients with LR 
initially had a threatened margin on baseline MRI, in two of these 7 patients an R1 
resection was achieved. Supplement 1a 
Median time to LR after primary surgery was 13.5 (range 1-41, IQR 8.3-21.8) months. 
Location of LR was lateral (n=10), posterior (n=8) and central (n=6). Four of the 
centrally located LRs were at the anastomotic site. No multifocal pattern of LR was 
observed in this cohort. Supplement 1b 
Figure 1 and Supplement 1b show that 11 patients with LR were also diagnosed with 
systemic disease progression. Of the remaining 13 patients with only LR, ten 
underwent salvage surgery, of whom one patient died because of new metastasis five 
months after salvage surgery for LR, one was alive with disease (local and distant) 
and eight were disease free at end of follow-up. Three patients with only LR and no 
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metastatic disease did (still) not undergo salvage surgery; one patient was treated 
with radiotherapy due to high sacral involvement and the other two patients were 
undergoing chemotherapy at time of data extraction with planned evaluation for 
resectability.   
Eleven patients also had distant recurrence at time of diagnosis of LR, three of whom 
underwent palliative surgery and were still alive with disease at time of data 
extraction. Eight had palliative chemotherapy, three of whom died during follow-up 
while five were alive with disease at time of data extraction. 
Thirteen patients underwent salvage surgery, seven of whom had pre-operative 
chemo- radio therapy. Nine patients had a R0 resection of the LR. Four of the 24 
patients with LR died with disease, 12 were alive with disease and eight were disease-
free at end of follow-up. 
Figure 2a-d shows Kaplan Meier survival analysis. The cumulative LR-free proportion 
was 96% (95% CI 94–98) at three years for the total cohort. Three-year DFS and OS 
were 78% (95% CI 74–81) and 93% (95% CI 91–96), respectively. The LR-free, DFS and 
OS curves were also shown for each TNM-stage (Stage 0–4) specifically, in figure 2b-
d. Two-year LR rate in patients with Stage 2 and 3 disease was 3.7% (95% CI 1–7)   and 
6.0% (95% CI 3–10), respectively. 

Table 4. Oncological outcomes 

N =767 (%) 95% CI 

Follow-up in months, median [IQR] 25,5 [15-39] 
LR, actuarial rate* 

 2-year
 3-year

3.3% 
4.4% 

1.9 - 4.8 
2.5 - 6.3 

Time to LR in months, median [IQR] 13,5 [8,3-21,8] 
DFS actuarial rate* 

 2-year
 3-year

81.6% 
77.6% 

78.5 - 84.7 
73.9 - 81.2 

OS, actuarial rate* 
 2-year
 3-year

95.3% 
93.4% 

93.6 – 97.0 
91.2 – 95.7 

LR: local recurrence; FU: follow-up; DFS: disease free survival; OS: overall survival; 95% CI: 95% Confidence 
interval. 

*Actuarial rates were calculated with Kaplan-Meier survival analysis 

136



Local recurrence after TaTME in six tertiary centres

Figure 1. Flowdiagram of treatment and outcome of local recurrence patients 
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Discussion 

This multicentre observational cohort study investigated LR rate in 767 patients who 
underwent TaTME for primary rectal adenocarcinoma in six centres. In this selected 
patient group, after a follow-up of more than two years, two-year LR rate was 3% 
(95% CI 2–5). Detailed analysis of 24 patients with LR revealed that there was no 
multifocal pattern of LR observed in any of those patients.  Moreover, 13 patients had 
isolated LR (without DR) and ten of those patients could be managed by salvage 
surgery, of whom eight were disease free at the end of follow-up. This suggest a 
conventional rate and pattern of LR after rectal cancer surgery that is similar to other 
TME approaches, when performed in a tertiary referral centre. The current study 
presents important data on locoregional control, at a time when the oncological 
safety of TaTME is being debated.10,12 In this complex patient cohort of 
predominantly male patients with low tumours, advanced clinical T-stages, and a 
high proportion of patients with a threatened MRF on baseline MRI, good oncological 
outcomes were achieved, not confirming the alarming learning curve data reported 
by the Dutch and Norwegians.  
Two-year LR rate after TaTME found in this study (3%) is comparable with the more 
established conventional techniques. The recently published oncological outcomes of 
the ALACART and ACOSOG trials comparing laparoscopic and open TME, show a 
cumulative incidence of LR at two years of 5.4% vs 3.1% and 4.6% vs 4.5%, 
respectively.19, 20 These trials included only patients with stage 2 or 3 rectal cancer; 
the two-year LR rate in patients with Stage 2 and 3 disease in this cohort were 3.7% 
and 6.0%, respectively. However, the higher risk at baseline of the included 
population in the present cohort should be noted. For example, patients with a 
threatened margin on baseline MRI were excluded in ALACART, while those patients 
comprised as much as 40% of our total cohort. The three-year LR rate after TME in 
the COLOR-2 trial21 was 5% in both the laparoscopic and open arm, also comparable 
to the rates in this study.  
Limited literature on LR after TaTME exists to date. Tuech et al9 showed that LR rate 
was 1.7% after 29 months follow-up undergoing ETAP (endoscopic transanal 
proctectomy) for rectal cancer in a relatively small cohort of 56 patients. Abdelkader 
et al8 found an 88% survival rate at 3 years in 25 patients undergoing TaTME, but no 
specific data on LR. Other studies have investigated oncological outcome after 
TransAnal TransAbdominal Proctosigmoidectomy (TATA).  The Bordeaux’ 
randomised trial22 showed that after a follow-up period of 60 months, there was a LR 
rate in the transanal group of  3% which was not significantly different from the 
laparoscopic group. Marks et al23 presented results of 373 patients and found an 
overall LR of 7.4% after a mean follow-up of 66 months. 
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Specific aspects of TaTME might hypothetically cause tumour spillage and therefore 
theoretically predispose to LR. Suboptimal rectal purse-string closure could possibly 
allow spillage, potentially leading to viable tumour cell spread, facilitated by pelvic 
insufflation as used in TaTME. Therefore, an airtight purse string and thorough rectal 
washout, seem to be key steps in order to avoid tumour dissemination. Another 
possible mechanism of LR might be a form of port-site metastasis, when transanally 
extracting a bulky specimen without the use of a wound protector. This hypothesis 
was postulated in a case report by Perdawood.24 In our cohort, four patients had a LR 
detected within two months after primary surgery, three of whom had an optimal 
pathological outcome. It remains speculative if these recurrences were directly 
related to the technique or if they were inherent to the biology of the tumour. 
One might argue the R1 rate found in this study is relatively high (8.0%) when 
comparing it to the latest rate found in the International TaTME Registry (4.0%).3 
Based on the Mercury study27, risk factors for a difficult dissection include low 
tumours, anterior location and a threatened margin at baseline. In this cohort, a 
significantly higher proportion of patients matched those risk factors in comparison 
with patients included in the International Registry, reflecting the case mix in highly 
specialised tertiary referral centres, and thus a higher R1 rate was expected. 
Moreover, registries are intrinsically potentially biased in terms of positive results. 
The current study included all consecutive cases from each centre commencing with 
the first case. In addition, complete follow-up was verified with institutional 
prospectively collected databases.  A study from Lacy et al.28 revealed that for the 
more challenging distal rectal cancers, a higher proportion of margin positivity (10%) 
after TaTME was found, in accordance with our findings.  
Amidst the international debate about the oncological outcome after TaTME, one 
has to keep in mind the initial concerns of port-site metastasis when introducing 
laparoscopic surgery for colon cancer and of common bile duct injuries when 
introducing laparoscopic cholecystectomy.29-32  Optimal surgical outcomes are 
related to both the technique and the surgeon. Unfortunately, TaTME was adopted 
by many surgeons prior to the definition of best practices. Two studies determined 
the number of cases required to achieve proficiency in TaTME and found improved 
postoperative outcomes after the first 40 patients4, while it required 45-51 cases to 
reach acceptable incidence of high-quality TME.5  
Some limitations of this study need to be highlighted. First, it should be noted that 
the follow-up time of this cohort was relatively short when reporting on oncological 
outcomes. However, considering the current worldwide concerns of LR after TaTME 
and the importance of this topic, the authors felt that there was an urgent need to 
provide the results from expert high volume centres. Moreover, from the Dutch TME 
trial and the COLOR-2 trial, we know that most LR’s will manifest within two years 
after surgery.21, 33 Secondly, only 44% (767 of 1737) patients with  rectal cancer from 
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contributing institutions underwent  TaTME between 2011-2018 , introducing the 
potential for selection bias. However, baseline characteristics of included patients 
reveal that it were not the ‘easy’ cases that were routinely selected to undergo 
TaTME, but rather represent a complex group of rectal cancer patients. Another 
limitation is that routine specimen photography by the pathologists was only 
undertaken at the single USA based centre. Also, there was no uniform surveillance 
protocol across the different units, but all surveillance protocols were justifiable ways 
to pick up any LR at an early stage and do not differ from protocols after 
laparoscopic, robotic or open TME surgery. Even though these data originate from 
expert centres, unfortunately study design failed to include registration of potential 
risk factors for LR in the operative reports, such as purse string failure and rectal 
washout. Additional limitations included the inconsistent reporting of  the presence 
of EMVI on baseline MRI and the tumour regression grade. Improved registration and 
reporting of these factors is warranted. Another limitation of our study is the absence 
of a comparative cohort of patients who underwent conventional TME. Although the 
long-term outcomes of the COLOR-3 trial34 will provide more definitive results, these 
outcomes are not expected for at least five years. Lastly, our results might not be 
globally reproducible due to volumes, training, and individual surgeon skills.   
Despite the above limitations, this study including selected patients, describes 
important intermediate term oncological outcomes specifically focusing on LR. It 
provides a detailed overview on the incidence and pattern of LR. Considering this 
complex patient cohort, two-year LR rate of 3% supports the oncological safety of 
TaTME for rectal cancer, when performed at a tertiary referral centre. Most 
importantly, this study does not confirm the oncologic concerns on the TaTME 
technique raised by the Norwegian and Dutch learning curve data.  
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Supplement table 1a. Details of local recurrence patients: initial procedure and pathology 

Patient Sex Age Tumou
r 
Height
^ 

Anterior  
location 

threatened 
MRF 

NAT mTRG  Procedure Complications pTNM-
stage 

Composite 
optimal 
pathology~ 

EMVI/ 
Ly / V 

1 M 70 y 2 cm No No CRT u LAR CD 1: low 
potassium 

ypT3cN1M0 Non-optimal 
(incomplete 
TME) 

+ / - / 
+ 

2 M 72 y 7 cm No No CRT 1 LAR none ypT3N0M0 Optimal - / - / -
3 M 68 y 1 cm No Yes CRT 3 LAR none ypT3N0M0 Optimal - / - / -
4 M 54 y 7 cm No u No na Proctocolectomy  none ypT3N0M0 Optimal - / - / -
5 M 45 y 6 cm Yes Yes CRT 5 Proctocolectomy 

for Lynch 
none ypT4N1M0 Optimal + / - / -

6 M 66 y 6 cm No No No na LAR none pT3N0M0 Optimal - / - / -
7 M 59 y 2 cm Yes No No na LAR CD 3: AL pT3N0M0 Optimal - / - / -
8 M 59 y 4 cm Yes No No na LAR none pT3N2M0 Optimal - / - / -
9 M 48 y 1 cm Yes Yes SCRT-d 2 LAR none ypT3N1M0 Non-optimal 

(R1; CRM+, 
DRM+) 

- / - / -

10 M 68 y 0 cm Yes Yes No na LAR CD 2: fever and 
ileus 

pT3N0M0 Optimal u / + /
+ 

11 M 51 y 0 cm No No CRT 3 LAR CD 3: AL ypT3N1M0 Optimal u / + /
+ 

12 F 58 y 2 cm No u CRT 3 LAR none ypT0N0 Optimal u / - / -
13 F 64y 1 cm Yes No CRT u isAPE None ypT2N0M0 Optimal - / + / 

u 
14 M 39y 0 cm No Yes CRT u isAPE None ypT3N2M0 Non-optimal 

(incomplete 
TME) 

+ / u /
u 

15 M 67y 1 cm No No CRT u LAR CD 2: fever ypT3N2M0 Non-optimal 
(R1; CRM+) 

- / + / 
u 

16 M 53y 3 cm Yes Yes CRT u LAR None ypT3N1M0 Non-optimal - / + / 
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(R1; CRM+, 
DRM+) 

u 

17 M 49y 3 cm Yes No CRT u isAPE CD 2: urinary 
retention 

ypT3N1M0 Optimal - / u /
u 

18 M 42y 3 cm Yes No CRT u LAR None ypT3N0M0 Optimal + / - / 
u 

19 F 63y 1 cm No No No na LAR CD 2: fever and 
urinary retention 

pT2N0M0 Optimal + / - / 
u 

20 M 69y 3 cm Yes No CRT u LAR None ypT3N1 Optimal - / + / 
u 

21 M 66y 1 cm Yes Yes CRT u APE CD 2: AF ypT3N0 Optimal + / - / 
u 

22 M 65y 8 cm Yes No CRT 1 LAR CD 1: urinary 
retention 

ypT3N2M1 
(liver) 

Optimal + / + / 
+ 

23 M 48y 6 cm Yes No No na LAR None pT2N0M0 Optimal + / + / 
u 

24 M 32y 0 cm No u CRT u LAR None ypT3N2 Optimal u / u / 
u 

^  Tumour height from anorectal junction 
~  Composite optimal pathology: R0 (CRM- and DRM-) and complete or nearly complete TME specimen and no perforations 
u Unknown 
na  Not applicable 

MRF: Mesorectal fascia, defined as threatened if the distance of tumour or malignant lymph node to the mesorectal fascia was 1 mm or less; NAT: neo-adjuvant therapy; 
SCRT-d: Short course radiotherapy (with delayed surgery); CRT: Chemoradiotherapy; mTRG: Tumour Regression Grade; LAR: Low anterior resection; isAPE: 
intersphincteric Abdominoperineal excision; CD: Clavien-Dino classification; AF: atrial flutters; 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; EMVI: extramural vascular invasion.  
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Supplement table 1b. Details of local recurrence patients: diagnosis and treatment 

Patient Location Time to 
LR 
months 

LR 
detected by 

Biopsy 
proven 

Distant 
metastasis 
(simult.) 

Initial 
treatment 

Surgical 
resection 

R-status EMVI/ 
Ly / V 

Adjuvant 
treatment 

Current 
status 

1 Lateral left 8 CT No  CRT Open pelvic 
exenteration 

u u / u /u None Died (DR 5m 
after LR) 

2 Lateral right 15 PET Yes Chemo  No na na na Alive with 
disease 

3 Posterior 
+ sacrum and
nerves 

41 MRI No RT No na na na Alive with 
disease 

4 Posterior 13 MRI Yes Yes Chemo No na na na Alive with 
disease 

5 Central  1 MRI Yes Yes Chemo No na na na Died  
6 Central – 

anastomotic 
33 Endoscopy Yes No CRT Lap. TAMIS APE R0  Disease free 

7 Lateral right 6 PET No Chemo Lap. right iliac 
lymphnode 
dissection 

R0 None Disease free 

8 Lateral left 5 PET No CRT Lap. left iliac and 
obturator 
lymphnode 
dissection 

R0 None Disease free 

9 Central – 
anastomotic 

9 Endoscopy Yes No None lap APE R0 u / u /- None Disease free 

10 Posterior 14 CT Yes Chemo No na na na Died  
11 Posterior 12 CT Yes Chemo No na na na Alive with 

disease 
12 Central – 

anastomotic 
2 EUA Yes Yes None TAMIS resection R0 u / u /u None Alive with 

disease 
13 Lateral left - 

posterior 
18 MRI, CT No No Chemo APE R0 - / - / - None Disease free 

14 Posterior 11 MRI, CT No Yes Chemo No na na na Alive with 
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disease 
15 Posterior 9 MRI, CT No No None APE R1 + / + / + Chemo Alive with 

disease 
16 Central – 

Anastomotic 
16 MRI, CT Yes Yes Chemo  Pelvic 

exenteration 
R1 + / - / u Chemo Alive with 

disease 
17 Lateral right 2 Examination 

for closure 
stoma 

No No None Local excision R0 - / - / - Chemo Disease free 

18 Lateral left 22 MRI, CT No No None APE R0 - / - / - None Disease free 
19 Lateral right - 

posterior 
36 MRI, CT No No Chemo  No na na na Alive with 

disease 
20 Lateral left 27 CT  Yes No Chemo Pelvic 

exenteration 
R1 u / u /u Chemo Disease free 

21 Lateral right 21 MRI, CT and 
PET 

No No Chemo No na na na Alive with 
disease 

22 Posterior 
(sacrum) 

25 MRI, CT No Yes Chemo  No na na na Died 

23 Central 21 PET No Yes Chemo Local Excision R0 u / u /u None Alive with 
disease 

24 Posterior 
(sacrum) 

10 PET and 
MRI 

Yes Yes CRT No na na na Alive with 
disease 

LR: Local recurrence; CT: Computed Tomography; MRI, Magnetic Resonance Imaging; PET: Positron Emission Tomography; EUA: Exam under anaesthesia; RT: 
Radiotherapy; APE: Abdominoperineal excision; TAMIS: Transanal minimal invasive surgery; R1: Tumor or malignant node 1mm or less from the resection margin; EMVI: 
extramural vascular invasion. 
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