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Abstract

Background There is no consensus regarding the gold standard technique for rectal cancer as Total Mesorectal Excision
(TME) may be safely performed either by open or minimally invasive surgery. The laparoscopic approach, however, may
carry technical difficulties. For this reason, a novel technique has emerged in the last decade combining a dual laparoscopic
dissection (abdominal and transanal) to perform the TME technique (TaTME). When focusing on oncological outcomes,
there is a lack of literature regarding mid-long term results.

The aim of this study is to evaluate the mid-term oncological impact of TaTME for treating rectal cancer.

Methods A prospective multicentre study was performed in four tertiary centres including consecutive patients who under-
went TaTME for mid-low rectal cancer by the same group of experienced surgeons. The analysed data included pathological
results on the quality of TME and mid-term oncological outcomes.

Results In total, 173 patients were included throughout a study period of 6 years. Our series included 70% males and 68%
of patients with neoadjuvant treatments. The median follow-up was 23 [15-37.5] months. Regarding pathological results, a
complete TME was achieved in 72.8%, while circumferential and distal margins were affected in 1.4 and 1.1%, respectively.
Five patients developed local recurrences (3%) and 8.1% presented distant disease during the follow-up. The 2-year disease-
free survival and the overall survival rates were 88% and 95%, respectively.

Conclusions There is currently a lack of evidence in the literature regarding TAaTME and oncological outcomes with no data
available from randomized clinical trials. In the meantime, the reported results from different multicentre series are contro-
versial. This study showed positive mid-term outcomes at 2 years of follow-up and supported notable oncological outcomes
with TaTME. However, it must be emphasized that previous experience in minimally invasive and transanal surgeries is
essential for surgeons before intending to perform TaTME.
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The rectum is anatomically enfolded in a fatty tissue cover-

age known as the mesorectum and it lies in the pelvis fol-
lowing the sacrum shape to the anal canal. When treating

< Carlos Pastor

cpastor@unav.es
a rectal cancer, it is crucial to perform surgery through the
! Department of Colorectal Surgery, University Hospital Leon, anatomical and embryological planes, as Professor Bill
Leon, Spain Heald postulated years ago [1]. This technique called Total
2 Department of Colorectal Surgery, University Hospital Mesorectal Excision (TME) has demonstrated improvement
Fundacion Jimenez Diaz, Madrid, Spain in the outcomes for rectal cancer patients, especially in terms
3 Department of Colorectal Surgery, University Hospital of reducing the possibilities of developing local recurrence.
Gregorio Marafion, Madrid, Spain Currently, there is no consensus regarding the gold stand-
*  Department of Epidemiology, University Hospital ard technique for rectal cancer as TME may be safely per-
of Valladolid, Valladolid, Spain formed either by open or minimally invasive surgery (MIS)
5 Department of Colorectal Surgery, University Clinic including robotic and laparoscopic techniques. Laparoscopic
ggzi"arre’ Marquesado de Sta, Marta St. #1, 28027 Madrid, TME has demonstrated several advantages compared to

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00464-020-07579-4&domain=pdf

Surgical Endoscopy (2021) 35:1808-1819

1809

open surgery such as reduced postoperative pain, shorter
hospital stay and a faster return to normal activities [2].
This approach, however, may carry technical difficulties
especially when facing bulky rectal cancers in male, obese
patients leading to more complications and conversion rates
in this group of patients [3]. Therefore, to date, the majority
of surgeons consider MIS for TME a highly demanding pro-
cedure. For instance, in the European Society of Coloproc-
tology (ESCP) snapshot published in 2017, only about 20%
of TME is performed by MIS compared to an open approach
[4]. The use of robotic surgery may overcome some of the
adversities related to the laparoscopic approach in low rectal
cancer cases. It has demonstrated better outcomes in terms
of reducing conversion rates, however, it increases operative
times and costs. Moreover, the adoption of robotic TME
worldwide remains low likely due to a lack of availability
in many centres [5]. In addition to these procedures, a novel
technique has emerged in the last decade combining a dual
laparoscopic dissection (abdominal and transanal) to per-
form the TME technique (TaTME). The TaTME promises
were (1) to achieve a better visualization of the mesorectal
plane, (2) obtain higher rates of free circumferential and
distal margins and (3) reduce the percentage of anastomotic
leakages due to the avoidance of staple firings during the
division of the rectum. On the other hand, there exists some
drawbacks related to TaTME, such as the need of two lapa-
roscopic sets, the need for more personnel involved in the
operation and a complex learning curve for non-experienced
surgeons in minimally invasive rectal cancer techniques.

P. Sylla and A. Lacy et al. [6] performed the first clinical
case of TaTME in 20009, since then the adoption of TaTME
has increased globally. Several retrospective and prospective
studies have been published and analysed in a recent meta-
analysis [7]. The International TaTME registry collaborative
has reported the largest prospective series to date showing
the feasibility of this novel operation with satisfactory perio-
perative and pathologic results. Despite the practicality of
this technique, some concerns exist regarding intraoperative
complications and technical problems during the transanal
phase [8, 9].

When focusing on oncological outcomes, there is a lack
of literature concerning mid-long term results. There are
only preliminary results published from retrospective or
uncontrolled prospective studies; moreover, the first known
national results from Norway [10] and Netherlands [11] are
opposite, leading to a global debate on survival after TaTME
[12]. In the meantime, two multicentre European clinical
trials (COLOR III and GRECCAR 11) [13, 14] will pro-
vide new data on local recurrence rates and survival after
TaTME, but both are currently in the recruitment process.

Our group designed the present study aiming to support
with additional data the TaTME oncological safety and
pathological results. This prospective trial evaluates the

combined mid-term oncological results from a multicentre
experience with the TaTME technique for rectal cancer.

Methods

The primary outcome was to assess the TaTME results on
quality of the surgical specimen and the percentage of suc-
cess in achieving negative distal and circumferential mar-
gins. The secondary point was to evaluate the postopera-
tive evolution, the local and distant recurrence rates and the
2-year disease-free survival (DFS) and overall survival (OS).

To obtain the study objectives, retrospective analysis was
performed based on a prospectively maintained database
over a 6-year period from four tertiary centres in Spain: (1)
The University Hospital of Leon (Leon); (2) The University
Hospital Fundacion Jimenez-Diaz (Madrid); (3) The Uni-
versity Hospital Gregorio Marafion (Madrid) and (4) The
University Clinic of Navarre (Madrid). The local Ethics
Committees of the participating Centres approved the study.

We included consecutive uncontrolled patients with histo-
logically proven rectal tumour (disease stages I-IV), expect-
ing to require a complete TME with or without neoadjuvant
chemoradiation therapy (CRT); in whom we performed a
sphincter-sparing low-anterior resection by TAaTME. Exclu-
sion criteria included patients with recurrent tumours, pal-
liative or urgent resections and those patients in which we
performed an abdominoperineal, Hartmann’s resection or
pelvic exenteration.

Per protocol, a complete physical examination, a total
colonoscopy, and abdominopelvic CT scan and pelvic MRI
were performed in all patients preoperatively. Those tumours
showing a>cT3 and/or N 4+ on MRI or tumours with preop-
erative threatened circumferential margins (<1 mm) were
discussed at the Multi-Disciplinary sessions in each centre
to proceed with CRT. The protocol for all centres included
a long-term course of radiation therapy (50.4 Gy, 28 days)
with concurrent oral Capecitabine. Surgery was completed
at 8-10 weeks after finishing CRT.

The extracted data to further analyse included patient’s
and tumour’s baseline characteristics; sex, BMI, ASA score,
preoperative distance to anal verge-DRM (by rigid rectos-
copy), preoperative clinical TN staging based on suspected
lymph nodes and circumferential margin status-CRM (by
MRI), and distant staging (by chest—-abdomen—pelvis CT
scan). We also recorded the operative time, estimated blood
loss, surgical morbidity (Dindo—Clavien classification) and
the length of hospital stay (LOS).

Surgical procedure

The same group of colorectal surgeons with previously
proven expertise in MIS and transanal surgeries conducted
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the TaTME procedures at the participating centres. Each
centre has two surgeons TaTME trained, although the major-
ity of the procedures were performed by three main surgeons
(VS, LMJ, CP) who completed the Structured TaTME Train-
ing Curriculum defined by Francis et al. [15].

Per protocol, either one or two-teams of surgeons per-
formed the TaTME procedure in two consecutive phases:

e Abdominal laparoscopic approach: High ligation of the
inferior mesenteric artery and vein, and complete splenic
flexure mobilization. Pelvic dissection was continued in
the TME plane to the level of the puborectal sling poste-
riorly and of the seminal vesicles anteriorly in men and
to the rectovaginal septum level in women.

e Transanal laparoscopic approach: A LoneStar® retrac-
tor was placed previous to platform’s insertion (Gel-
point Path®). Under tumour visualization, a purse string
suture was done to obtain a secure distal margin and a
completed closure of the lumen. Afterwards, a complete
circumferential full-thickness rectotomy was performed
before facing the dissection cranially via the TME plane.
Both planes, transanal and abdominal, were connected by
the two surgical teams.

The next step was specimen extraction through a suprapu-
bic incision or transanally. The anastomosis was performed
either by a circular end-to-end stapler or a hand-sewn anasto-
mosis, depending on the length of the rectal stump. Finally,
a loop ileostomy was performed if considered necessary by
the surgical team.

Pathological reports

The pathologist from each centre evaluated the surgi-
cal specimens following the protocols of TME evalua-
tion described by Nagtegaal et al. [16]. A complete TME
specimen is defined by a mesorectum that is intact with
a smooth surface or with only minor defects (less than
5 mm) in the mesorectal fascia. A nearly complete TME
is considered when the mesorectum shows deeper defects
(>5 mm), but not affecting the muscularis propria and
incomplete when the muscularis propria is visible in the
deeper part of the mesorectal tear. Other pathological
results included TNM classification (7th edition) [17],
the presence/absence of a perforated tumour, the number
and presence/absence of affected lymph nodes, a posi-
tive/negative DRM (<1 mm.) or CRM (<1 mm.) and the
presence/absence of lymphovascular and perineural inva-
sion. The tumour regression grade (TRG) was reported
according to the Ryan tumour regression grade in three
of the study centres, based on the volume of persistent
tumour cells after CRT [18]. Grade 0, complete response
without viable cancer cells; Grade 1, moderate response
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showing a small volume of cancer cells; Grade 2, mini-
mal response showing residual visible cancer mixed with
fibrosis, and Grade 3, poor response showing extensive
visible cancer without signs of tumour response. In one
of the study centres, the UHGM, the TRG was reported
by the pathologist following the Rodel tumour regression
grade (Grade 0, no regression; Grade 1, fibrosis <25% of
tumour mass; grade 2, fibrosis 25-50% of tumour mass;
grade 3, fibrosis over 50% of tumour mass; grade 4, com-
plete regression).

Patient follow-up

We standardized the follow-up protocol of 5 years for every
participating centre. Medical oncologists at each site evalu-
ated patients after a postoperative recovery period of one
month. Adjuvant chemotherapy was indicated based on the
patient’s status and the histopathology report. Molecular
tumour markers (including CEA) and a whole-body CT
scan were performed every 6 months during chemotherapy
or at one year after surgery for patients without further
treatments. A complete colonoscopy was required at one
year after surgery and repeated based on findings every 1
or 2 years.

Local recurrence (LR) was described as any clinical/
radiological-detected evidence of tumour relapse in the
anastomosis or in the primary site; all suspected LR would
require a complete colonoscopy or a guided biopsy to estab-
lish the diagnosis of recurrence. Distant recurrence (DR)
was described as any clinical/radiological-detected evidence
of tumour relapse at any organ outside the primary site of
the tumour. All suspected DR would require a PET-CT scan
and a guided biopsy to establish the diagnosis of recurrence.
DFS was defined as the length of time after treatment during
which no evidence of disease was found. OS was defined as
the percentage of patients diagnosed with rectal cancer at the
start of the study that were alive at the time of evaluation.
Survival was calculated according to disease stages reported
by the pathologist. Patients with stage IV disease at the time
of diagnosis were excluded for the survival analysis.

Statistical analysis

Descriptive statistics are presented with mean and standard
deviation (SD) or median and lower quartile range—upper
quartile range (LQ-UQ) for quantitative variables. The com-
parison of the differences between groups was carried out
using Chi-Squared analysis with Fisher’s exact test when any
value observed in the contingency table was less than 5. Dif-
ferences between median values of the groups were assessed
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using Mann—Whitney U test. A time-to-event analysis was
performed using the Kaplan—Meier method.

All statistical analyses were conducted using SPSS®
version 22 software (SPSS, Inc., Chicago, IL) and p values
of <0.05 were considered statistically significant.

Results

Between May 2013 and February 2019, 173 patients who
underwent TaTME were included in the study, with a
minimum follow-up of 1 year. The technique was gradu-
ally adopted at each centre since 2013 until the end of the
study in 2019 as presented in Fig. 1. By centres, one of them
(UHL) entered 110 cases until February 2019, two hospitals
(UHFID and UHGM) included 35-40 cases and the fourth
centre (UCN) added 6 patients. Patients and tumour char-
acteristics are shown in Table 1; of note, the majority of
patients were men (70%), with a median age of 69 [56-77]
years and BMI of 27 [24-29] Kg/m?. Median distance of the
tumour to the anal verge was 5 [4—7] cm. The clinical TNM
grading showed that 60.7% of cases were classified as stage
III disease and 12/60 (20%) had threatened circumferential
margins on the preoperative MRI. The TaTME procedure
was performed at 6.8 [8—10.5] weeks after CRT. Mean oper-
ative time was 240 +42 min with an estimated mean blood
loss of 500+ 600 ml. Major complications (Dindo—Cla-
vien > III) were observed in 10% of patients. The median
length of hospital stay was 6 [5—10] days.

The Pathological results are shown in Table 2. A stage III
disease was reported in 29% of cases. The median number
of lymph nodes harvested was 13 [9-17]. DRM was found
affected in two cases (1.1%) while the percentage of cases
with CRM involvement was 1.4% (n=2). Macroscopic grad-
ing of the mesorectum was complete or nearly complete in
87% of the patients. TRG grades are shown in Table 2. A
complete pathological response was observed in 17% of
cases. The combination of complete mesorectal excision,
negative CRM and negative DRM was achieved in 97.6%
of the evaluated cases (n=124/127).

The median follow-up for the entire population was 23
[15-37.5] months, with at least 50% of patients having more
than 2 years of follow-up. In Table 3, we present the onco-
logical outcomes during the follow-up. Five patients devel-
oped LR (3%) at the site of the anastomosis and required
salvage surgery (abdominoperineal resection); one of them
also had synchronic distant metastasis. Median time to the
LR was 15 [11-35] months. One of these patients was oper-
ated in 2014, 3 patients had surgery in 2017 and another one
in 2018. Regarding poor pathological outcomes for devel-
oping LR, 4 patients had ypT3 staging and 2 patients had
yN-positive disease after CRT. Lymphovascular invasion
was found in one case and only one specimen had a nearly
complete mesorectum. All LR cases had negative distal and
circumferential margins. In the latest follow-up, 3 patients
remained alive after salvage treatment, whereas the other 2
died during the follow-up.

Fig. 1 Distribution of cases in 60 -
each centre over the years
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UH L = University Hospital of Leon

UH FJD = University Hospital Fundacion Jimenez-Diaz
UH GM = University Hospital Gregorio Marariion

UCN = University Clinic of Navarre
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Table 1 Patients and tumour characteristics

Table 2 Postoperative pathological outcomes

Global data (n=173)

Age (median, LQ-UQ) (year) 69 [56-77]
Sex (Male:Female) (%) 70:30
BMI 27 [24-29]
ASA
I-II 66%
I 34%
Preoperative TNM staging
Tx* 7 (4%)
T1* 14 (8.2%)
T2 44 (25.4%)
T3 94 (54.3%)
T4 11 (6.4%)
Missing 2 (1.2%)
NO 66 (38.2%)
N1 73 (42.2%)
N2 32 (18.5%)
Missing 3(1.7%)
Ml 14 (8.2%)
Tumour distance from AV (on MRI) (cm); 5 [4-7]
(median, LQ-UQ)
Neoadjuvant chemoradiotherapy 118 (68.2%)
LOS (days); (median, LQ-UQ) 6 [5-10]

Adjuvant chemotherapy 65%
Follow-up (months); (median, LQ-UQ) 23 [15-37.5]

ASA American Society of anesthesiologists; BMI body mass index;
LOS length hospital stay

aTx, previous endoscopic/local resections with affected margins or
poor oncological outcomes reported in the specimen

A total of 14 (8.1%) patients developed distant metastasis
(9 liver deposits, 4 pulmonary and 1 retroperitoneal). The
2-year DFS rate and the OS rate for all stages were 88% and
95%, respectively. A total of 13 patients died of disease dur-
ing the follow-up period. In Figs. 2 and 3, we represent the
OS and DFS for all the disease stages.

The grades in quality of TME are reported in Fig. 4a
showing how the percentage of complete TME was main-
tained around 80% throughout the years. In Fig. 4b, we pre-
sented the increasing percentage of irradiated tumours dur-
ing the study period, from 60% of irradiated tumours in the
beginning to over 70% by the end of the study.

Discussion

The present multicentre study shows a positive mid-term
impact of the TaTME technique for rectal cancer surgery
in oncological results at a 2-year period. This study demon-
strates the oncological safety of the procedure when expert

@ Springer

Global data
(n=173)
(%)
Pathological TNM staging
TO 38 (22)
ypTO? 20 (17)
pTO° 18 (5)
Tl 18 (10.4)
T2 61 (35.3)
T3 51 (29.5)
T4 2(1.2)
NO 120 (69.4)
NI 43 (24.9)
N2 74)
Missing 3(1.7)
TME
Complete 126 (72.8)
Nearly complete 24 (13.9)
Incomplete 6(3.5)
Missing 17 (9.8)
Lymphatic invasion 25 (14.5)
Missing 22 (12.7)
Venous invasion 44 (25.4)
Missing 4(23)
TRG (Ryan)
0 44.1)
1 18 (18.4)
2 41 (41.8)
3 19 (19.4)
4 3(3.1)
Missing 13 (13.3)
TRG (Rodel)
0 _
1 4(20)
2 8 (40)
3 5(25)
4 1(5)
Missing 2 (10)
Lymph nodes harvested (median, LQ-UQ) 13 [9-17]
DRM <1 mm (n, %) 2 (1.1
CRM <1 mm (n, %) 2(1.4)
Missing 32 (18,5)

CRM circumferential rectal margin; DRM distal resection margin;
TRG tumour regression grade; TME total mesorectal excision

#Pathological complete response

Previous endoscopic/local resections with affected margins or poor
oncological outcomes reported in the specimen

surgeons with previous experience in minimally invasive and
transanal surgical procedures perform TaTME. Based on our
data, we obtained a high percentage of OS (95%) and DFS
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Table 3 2-year overall survival (OS) and disease-free survival (DFS)
by disease stages

Global data
n=173 (%)
Local recurrence (n,%) 503)
Distant metastasis (n, %) 14 (8.1)
2-y OS
Stage 0 94
Stage 1 96
Stage II 100
Stage 111 92
2-y DFS
Stage 0 93
Stage 1 98
Stage 11 77
Stage 111 76

(88%), while LR rate remained low (3%) during the 2-year
follow-up.

Although TaTME was originally described 10 years ago,
the adoption of the procedure has been mainly developed in
the last 5 years because of its challenging technique and the
gradual learning curve required. Nowadays, there is a need
for growing evidence on two major points regarding TaTME;
the safety of the procedure in terms of postoperative compli-
cations and the mid-long term oncological outcomes.

Initial concerns regarding intraoperative complications
were reported in the first TAaTME series [8]; the registry
reported the presence of urethral lesions in 0.8%, abdominal
conversion rate of 6.3% and errors in the dissection planes
during the transanal phase in 8% with a transanal conversion
needed in 2.3%. Both problems were observed in the earliest
studies due to lack of the surgeon’s experience and the learn-
ing curve in the surgical technique. Our group has recently
published a prospective cohort study on the outcomes of
our first 100 TaTME cases [19]. In this study we reported
safe postoperative outcomes, comparable to other TaTME
published series; 36% of patients had morbidities, 8% of
patients with major Dindo—Clavien complications (anasto-
motic leakage, pelvic abscess) and one case of postoperative
mortality. The length of hospital stay was 5.5 days. Conver-
sion to open surgery due to difficulties during the perineal
approach occurred in 4 patients in the first 20 cases mainly
due to the surgeon’s learning curve.

To date, in the absence of clinical trials, there exists
increasing evidence based on the results of meta-analysis
comparing TaTME vs. LapTME [7, 20]. A recently pub-
lished meta-analysis included 14 studies (10 of them pro-
spective series) comparing 495 patients in the TaTME group
vs. 547 in the LapTME group. The pooled data showed sig-
nificant differences in terms of less major comorbidities,

less percentage of anastomotic leakage, and less length of
hospital stay and readmission rates in the TaTME group [7].

Despite the initial reports on good oncological outcomes
with TaTME [8], much debate is ongoing particularly due
to a recently launched national moratorium on TaTME in
Norway [12]. The Norwegian decision to ban TaTME was
made based on the reports published by Larsen and Was-
muth et al. on behalf of the Norwegian Colorectal Cancer
Group [10, 21]. They analysed 157 patients who under-
went TaTME in four reference hospitals in the country. The
updated report showed a LR rate of 7.6% at a median follow-
up of 20 months, and an estimated LR rate at 2.4 years of
11.6%, which doubled the expected < 5% rule’ from the
literature. Moreover, these cases of LR occurred early in
the follow-up and with an unexpected pattern of multifo-
cal pelvic involvement compared to traditionally known
single-site recurrence in the pelvis or at the level of the
anastomosis. The author’s insight was that these abnormal
LR patterns might be caused by technical failures in per-
forming the transanal purse string. These data from Norway
were conflicting with previous TaTME results including the
TaTME International Registry [8, 22] and other prospective
multicentre series including ours, and recent meta-analysis
[7, 22]. Alternatively, Hol JC et al. recently published a mul-
ticentre study from two centres in Netherlands showing good
oncological results with TaTME; a recurrence rate below the
benchmark of 5%, and equivalent to our data on DFS (81%)
and OS (77.3%) with an extended 5-year period of follow-up
[11]. Our results are in line with the Netherland’s report in
terms of LR rates and survival data and to our knowledge,
our study is the second multicentre study publishing data
on mid-term results in terms of survival and recurrences.
Moreover, the pretreatment clinical staging including about
50% of ¢T3N + tumours and the rates of patients who under-
went neoadjuvant chemoradiation (60-70%) are comparable
between this report and our study.

The quality of the TME specimen remains a concern in
LapTME. Access to bulky low tumours with a lack of space
to work properly within a narrow pelvis, plus the need for
using cross stapling for rectal division, are major problems
faced by surgeons when performing LapTME. Based on
the data from the CLASSIC trial, patients who underwent
LapTME were found to have higher rates of affected CRM
compared to openTME [3]. More recently, two non-infe-
riority designed clinical trials, the ACOSOG Z6051 [23]
and the ALaCarT [24] also reported lower percentages of
patients with negative CRM when comparing LapTME vs.
openTME. The use of TaTME may overcome some of these
LapTME drawbacks. It gives surgeons the possibility of
achieving higher rates of negative distal margins by choos-
ing an adequate distance to the tumour under vision. It may
also help to obtain a better quality of TME specimens due
to the avoidance of linear stapling during rectal division.
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Based on the resumed data presented in Table 4, the
completeness of TaTME specimens varied in the litera-
ture, from 73% in our study to 80% in the TaTME Reg-
istry reports to around 95% in Barcelona’s experience
[11, 20, 22, 25]. As shown in Fig. 4A, our percentage of
complete TME remained stable and close to 80% over the
years in the study. However, the percentage of irradiated
tumours increased to 70% in the last period of the study
(Fig. 4B). These data reflect some selection bias in the
initial period of our study, but highlight the importance
of the learning curve in TaTME as we were capable of
stabilizing rates of complete TaTME specimens with high
percentage of irradiated tumours. On the contrary, other
studies reported higher rates of complete TaTME speci-
mens, but included less preoperative radiation. In terms of
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other important TME measures, the majority of studies on
TaTME reported close to zero rates of positive DRM and
variable, but low CRM rates from 0.6% to 8%. LR rates
were only reported in the Netherlands study (3.8%) and
in our study with expected comparable data with longer
follow-up in our series. In our experience, LR cases were
at the level of the anastomosis; all these patients under-
went salvage surgery (abdominoperineal resections).
Regarding poor pathological outcomes for developing
LR, four patients had ypT3 staging and two patients had
yN-positive disease after CRT. Lymphovascular invasion
was found in one case and only one specimen had a nearly
complete mesorectum. All LR cases had negative distal
and circumferential margins.

Our study has some limitations and biases that deserve
to be mentioned. The data were analysed in a retrospec-
tive manner, but over a prospective well-maintained data-
base from four tertiary referral centres in our country. We
believe that our outcomes are in accordance with the aver-
age TaTME results published in the literature, however,
as mentioned before, the learning curve on performing
a TaTME is crucial and these data may be difficult to be
reproduced by non-experienced groups. The sample size
may be considered small, but this is the largest series
published regarding mid-term oncological outcomes after
TaTME for rectal cancer.

Conclusions

With two ongoing randomized clinical trials about oncologi-
cal safety on performing TaTME for rectal cancer, there is
a current lack of evidence in the literature and some results
are controversial. To the best of our knowledge, this is the
second multicentre study showing mid-term oncological
safety and positive outcomes with two-year follow-up. Our
reported pathological and survival outcomes are compara-
ble to the previously published Open and LapTME series.
However, we believe that TATME is a challenging procedure,
highlighting that previous experience in minimally invasive
and transanal surgery must be a prerequisite for surgeons
aspiring to perform TaTME for rectal cancer.
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Table 4 TaTME series (> 120 cases) with mid-long term oncological outcomes

TaTME series De Lacy B. Zeng.Zetal., HolJC.etal., Roodbeenetal., Wasmuth HH Present study, 2020
(n=years of etal., 2017 2019 2019 2019 (Interna- et al., 2020 n=173
recruitment) n=186 n=128 n=159 tional TaTME n=157 (2013-2019)
(2011-2016) (2016-2018) (2012-2016)  Registry) (2014-2018)
n=2653
(2014-2018)
Study design  One Centre Multicentre Multicentre ~ Multicentre Multicentre ~ Multicentre
Prospective RCT Prospective  Prospective Prospective  Prospective cohort
cohort TaTME vs. cohort cohort cohort
LapTME
Patients Age (yrs)* 65 Age (yrs)* 56 Age (yrs)* Age (yrs)* 64.4  Age (yrs)* 65 Age (yrs)* 69
baseline M/F (%) 63/36  M/F (%) 64/35 66.9 M/F (%) 69/31  M/F (%) M/F (%) 70/30
character-  BMI (kg/m?)** BMI (kg/m?)** M/F (%) BMI (kg/m?)**  70/30 BMI (kg/m?)* 27
istics 25.1+3.9 22.5+3.1 66/34 26.3+4.5 BMI (kg/
BMI (kg/ m?)* -
m2)*>:<
26.4+4.3
Tumour Mid rectum** 5.0+ 1.7%* 5.7+3.5%* 3.8+2.6%* 8 [2-13]* 5 [4-T71*
height 79+1.5
(cm. to anal Low rectum**
verge) 35+1.3
cTNM stag- T13.2N054.8 T123N0594 TI1.3NO T13.3N044.7 n/d T18.2N038.3
ing by MRI T2 T2 51.6 T2 T2 25.4 N+60.7
(%) 204 N+44.1 148N+383 T2 256 N+553 T3 54.3
T3 67.7 MO T378.1MOn/d 245N+46 T363.9 T4 6.4
89.8 T40.8M+n/d T3648M0O T46.5 Tx 4
T475M+102 Tx3.9 95.6
T4
69M+4.4
Tx 2.5
Neoadjuvant  Yes 62.4 Yes 46.1 Yes CRT 27, Yes 59.1 Yes 21 Yes 68
CRT (%) No 37.6 No 53.9 RT:70 No 40.9 No 79 No 32
No 30
pTNM stag-  pTO 16.1 pNO  pT06.3 pNO63 pT08.2pNO pTO 11 pNO pT0 5.1 pNO  pTO 22 pNO 69.4
ing (%) 65 pT1 8.6 74.2 70.3 68.8 pT1 10.4 pN+28.9
pT16.5 pN+36.6 pT19.4 pT111.2 pT117.2 pT234.3
pN+29.6 pT228.1 pN+25.8 pN+29.7 pN+31.2  pT329.5
pT229.6 pNx  pT354.7 pT2 46.5 pT231.4 pT236.3 pT4 1.2
54 pT42.3 pT3 34.6 pT342.4 pT336.3
pT341.9 pT4 1.3 pT42.5 pT45.1
pT4 1.6
Quality of Complete 95.7 Complete 94.5 Complete Complete 80.9 n/d Complete 72.8
TME (%) Nearly Com- Nearly Com- 87.4 Nearly Com- Nearly Complete 13.9
plete 1.6 plete 5.5 Nearly Com- plete 10.3 Incomplete 3.5
Incomplete 1.1  Incomplete 0 plete 10.1 Incomplete 3.4 Unknown 9.8
Unknown 1.6  Unknownn/d  Incomplete Unknown n/d
2.5
Unknown n/d
Affected Mar- Distal margin 6 Distal margin O Distal Distal margin®  Distal margin Distal margin 2 (1.1)
gins<Imm (3.2) Radial margin 2 margin® 26 (1) - Radial margin 2/141 (1.4)
n (%) Radial margin (1.6) Radial mar-  Radial margin ~ Radial margin
15 8.1) gin 1 (0.6) 107 (4) 5.1
Lymph nodes 14 (11-18)* 15 (2-35)* n/d 17.7+10.3*%%  n/d 13 [9-17]
harvested
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Table 4 (continued)

TaTME series De Lacy B. Zeng. Z et al., Hol JC. etal.,, Roodbeen et al., Wasmuth HH Present study, 2020

(n=years of etal., 2017 2019 2019 2019 (Interna- et al., 2020 n=173

recruitment) n=186 n=128 n=159 tional TaTME n=157 (2013-2019)

(2011-2016) (2016-2018) (2012-2016)  Registry) (2014-2018)
n=2653
(2014-2018)

Tumour Grade 0 24 Grade 0 24 Grade On/d  Grade 0293 Grade 0 8 RYAN RODEL
regression (12.9) (12.9) Grades 1-2 (11) (24.2) Grade 04 (4.1) Grade O -
grade Grades 1-2 64  Grades 1-2 64 n/d Grade <0-2 Grade 1-2 -  Grades1-2 59 (60.2) Grades 1-2

n (%) (34.4) (34.4) Grade 3 n/d 612 (43) Grade 3 - Grade 3 19 (19.4) 12(60)

Grade 3 12 Grade 3 12 Unknown n/d Grade 3 810 Grade 4 3 (3.1) Grade 3 5 (25)
(6.5) (6.5) 57 Unknown 13 (13.3) Grade 4 1 (5)

Unknown 33 Unknown n/d Unknown 2
(28.5) (10)

Perineural/ Perineural 15 n/d n/d n/d n/d Lymphatic 25 (14.5)
vascular 8.1) Vascular 44 (25.4)
invasion Vascular 31
(%) (16.7)

Follow-up n/d n/d 54.8 [36-88] n/d 19.5 [0-51] 23 [15-37.5]
period

(months)

Adjuvant n/d n/d n/d n/d n/d Yes 65
chemo- No 35
therapy

n (%)

Local recur- n/d n/d 6 (3.8) n/d 12/152 (7.6) 5(@3)
rence

n (%)

Distant recur- n/d n/d 22 (13.8) n/d n/d 14 (8.1)
rence

n (%)

DFS (%) n/d n/d 92 at 3 n/d n/d 88 at 2 yrs

yrs, 81 at
5 years
OS(%) n/d n/d 83.6 at3 yrs, n/d n/d 95 at 2 yrs
77.3 at
5 years

*Median

**Mean

“DRM <5 mm

Acknowledgments The authors would like to thank Dr. Sara Rosen-
stone Calvo for editing this manuscript.

Author contributions All authors critically revised the paper for impor-
tant intellectual content. All authors have contributed to the work and
agreed on the final version. This manuscript is not being considered
by any other journal.

Funding No funding.

Compliance with ethical standards

Disclosures Dr. V. Sim6 declares an honorary contract with Medtronic.
Drs. P. Tejedor, LM. Jiménez, C. Hernan, J. Zorilla, J. Arredondo, F.
Lapuente and C. Pastor have no conflicts of interest or financial ties
to disclose.

@ Springer

Research involving human and animal participants All procedures per-
formed in studies involving humans were in accordance with ethical
standards of the institutional research committee and the 1964 Helsinki
declaration and its later amendments.

Informed consent Informed consent was obtained from all participants.

References

1. Heald RJ (1988) The 'Holy Plane’ of rectal surgery. J R Soc Med
81:503-508

2. Bonjer HJ, Deijen CL, Abis GA, Cuesta MA, van der Pas MH,
de Lange-de Klerk ES, Lacy AM, Bemelman WA, Andersson J,
Angenete E, Rosenberg J, Fuerst A, Haglind E (2015) A rand-
omized trial of laparoscopic versus open surgery for rectal cancer.
New Engl ] Med 372:1324-1332



Surgical Endoscopy (2021) 35:1808-1819

1819

10.

11.

12.

13.

14.

15.

16.

Guillou PJ, Quirke P, Thorpe H, Walker J, Jayne DG, Smith AM,
Heath RM, Brown JM (2005) Short-term endpoints of conven-
tional versus laparoscopic-assisted surgery in patients with colo-
rectal cancer (MRC CLASICC trial): multicentre, randomised
controlled trial. Lancet 365:1718-1726

Group TESoCEc (2018) An international multicentre prospective
audit of elective rectal cancer surgery; operative approach versus
outcome, including transanal total mesorectal excision (TaTME).
Colorectal Dis 20(Suppl 6):33—-46

Andolfi C, Umanskiy K (2019) Appraisal and current considera-
tions of robotics in colon and rectal surgery. J Laparoendosc Adv
Surg Tech Part A 29:152-158

Sylla P, Rattner DW, Delgado S, Lacy AM (2010) NOTES transa-
nal rectal cancer resection using transanal endoscopic microsur-
gery and laparoscopic assistance. Surg Endosc 24:1205-1210
Aubert M, Mege D, Panis Y (2019) Total mesorectal excision
for low and middle rectal cancer: laparoscopic versus transanal
approach-a meta-analysis. Surg Endosc. https://doi.org/10.1007/
$00464-019-07160-8

Penna M, Hompes R, Arnold S, Wynn G, Austin R, Warusavitarne
J, Moran B, Hanna GB, Mortensen NJ, Tekkis PP (2017) Transa-
nal total mesorectal excision: international registry results of the
first 720 cases. Ann Surg 266:111-117

Penna M, Hompes R, Arnold S, Wynn G, Austin R, Warusavi-
tarne J, Moran B, Hanna GB, Mortensen NJ, Tekkis PP (2019)
Incidence and risk factors for anastomotic failure in 1594 patients
treated by transanal total mesorectal excision: results from the
international TaTME registry. Ann Surg 269:700-711

Larsen SG, Pfeffer F, Korner H (2019) Norwegian moratorium on
transanal total mesorectal excision. BrJ Surg 106:1120-1121
Hol JC, van Oostendorp SE, Tuynman JB, Sietses C (2019) Long-
term oncological results after transanal total mesorectal excision
for rectal carcinoma. Tech Coloproctol 23(9):903-911

Atallah S, Sylla P, Wexner SD (2019) Norway versus the Neth-
erlands: will taTME stand the test of time? Tech Coloproctol
23:803-806

Deijen CL, Velthuis S, Tsai A, Mavroveli S, de Lange-de Klerk
ES, Sietses C, Tuynman JB, Lacy AM, Hanna GB, Bonjer HJ
(2016) COLOR III: a multicentre randomised clinical trial com-
paring transanal TME versus laparoscopic TME for mid and low
rectal cancer. Surg Endosc 30:3210-3215

Lelong B, de Chaisemartin C, Meillat H, Cournier S, Boher JM,
Genre D, Karoui M, Tuech JJ, Delpero JR (2017) A multicentre
randomised controlled trial to evaluate the efficacy, morbidity and
functional outcome of endoscopic transanal proctectomy versus
laparoscopic proctectomy for low-lying rectal cancer (ETAP-
GRECCAR 11 TRIAL): rationale and design. BMC Cancer
17:253

Francis N, Penna M, Mackenzie H, Carter F, Hompes R (2017)
Consensus on structured training curriculum for transanal total
mesorectal excision (TaTME). Surg Endosc 31:2711-2719
Nagtegaal ID, van de Velde CJ, van der Worp E, Kapiteijn E,
Quirke P, van Krieken JH (2002) Macroscopic evaluation of rectal

17.

18.

19.

20.

21.

22.

23.

24.

25.

cancer resection specimen: clinical significance of the pathologist
in quality control. J Clin Oncol 20:1729-1734

Edge SB, Compton CC (2010) The American Joint Committee on
Cancer: the 7th edition of the AJCC cancer staging manual and
the future of TNM. Ann Surg Oncol 17:1471-1474

Ryan R, Gibbons D, Hyland JM, Treanor D, White A, Mulcahy
HE, O’Donoghue DP, Moriarty M, Fennelly D, Sheahan K (2005)
Pathological response following long-course neoadjuvant chemo-
radiotherapy for locally advanced rectal cancer. Histopathology
47:141-146

Simo V, Arredondo J, Hernan C, Jimenez LM, Ielpo B, Fernandez
J, Villafane A, Pastor E (2019) Rectal cancer treatment by transa-
nal total mesorectal excision: results in 100 consecutive patients.
Cirugia espanola 97:510-516

Zeng Z,Luo S, Chen J, Cai Y, Zhang X, Kang L (2019) Compari-
son of pathological outcomes after transanal versus laparoscopic
total mesorectal excision: a prospective study using data from
randomized control trial. Surg Endosc. https://doi.org/10.1007/
s00464-019-07167-1

Wasmuth HH, Faerden AE, Myklebust TA, Pfeffer F, Norderval S,
Riis R, Olsen OC, Lambrecht JR, Korner H, Larsen SG, Forsmo
HM, Baekkelund O, Lavik S, Knapp JC, Sjo O, Rashid G (2019)
Transanal total mesorectal excision for rectal cancer has been sus-
pended in Norway. Br J Surg. https://doi.org/10.1002/bjs.11459
Roodbeen SX, de Lacy FB, van Dieren S, Penna M, Ris F, Moran
B, Tekkis P, Bemelman WA, Hompes R (2019) Predictive fac-
tors and risk model for positive circumferential resection margin
rate after transanal total mesorectal excision in 2653 patients with
rectal cancer. Ann Surg 270:884-891

Fleshman J, Branda M, Sargent DJ, Boller AM, George V, Abbas
M, Peters WR Jr, Maun D, Chang G, Herline A, Fichera A, Mutch
M, Wexner S, Whiteford M, Marks J, Birnbaum E, Margolin D,
Larson D, Marcello P, Posner M, Read T, Monson J, Wren SM,
Pisters PW, Nelson H (2015) Effect of laparoscopic-assisted resec-
tion vs open resection of stage ii or iii rectal cancer on pathologic
outcomes: the ACOSOG Z6051 randomized clinical trial. JAMA
314:1346-1355

Stevenson AR, Solomon MJ, Lumley JW, Hewett P, Clouston AD,
Gebski VI, Davies L, Wilson K, Hague W, Simes J (2015) Effect
of laparoscopic-assisted resection vs open resection on pathologi-
cal outcomes in rectal cancer: the ALaCaRT randomized clinical
trial. JAMA 314:1356-1363

de Lacy FB, van Laarhoven J, Pena R, Arroyave MC, Bravo R,
Cuatrecasas M, Lacy AM (2018) Transanal total mesorectal exci-
sion: pathological results of 186 patients with mid and low rectal
cancer. Surg Endosc 32:2442-2447

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1007/s00464-019-07160-8
https://doi.org/10.1007/s00464-019-07160-8
https://doi.org/10.1007/s00464-019-07167-1
https://doi.org/10.1007/s00464-019-07167-1
https://doi.org/10.1002/bjs.11459

	Oncological safety of transanal total mesorectal excision (TaTME) for rectal cancer: mid-term results of a prospective multicentre study
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Methods
	Surgical procedure
	Pathological reports
	Patient follow-up
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgments 
	References




