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Abstract

Background: Transanal total mesorectal excision (TaTME) 
is a new technique that is designed to overcome the 
limits encountered during laparoscopic total mesorectal 
excision (LaTME) for rectal cancer, especially in male, 
obese patients with a narrow pelvis and mid and low 
rectal tumours.

Aim: The objective of our meta-analysis is to evaluate 
short-term oncological and perioperative outcomes of 
transanal total mesorectal excision (TaTME) compared to 
laparoscopic total mesorectal excision (LaTME) for rectal 
cancer. 

Methods: A meta-analysis based on Preferred Reporting 
Items for Systematic Reviews and Meta-analyses 
(PRISMA) guidelines was conducted in MEDLINE 
(PubMed). All original studies published in English that 
compared TaTME with laTME were included. The quality 
of the included studies was assessed by the Newcastle-
Ottawa Quality Assessment Scale (NOS) and Cochrane 
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Library Handbook 5.1.0. Data analysis was conducted 
using the Review Manager 5.3 software.

Results: Twelve studies including 835 TaTME patients 
and 1707 LaTME patients with rectal cancer met the 
inclusion criteria in this meta-analysis. No statistical 
significant differences were observed in regard to 
positive circumferential resection margin (PCRM), 
positive distal resection margin (PDRM), macroscopic 
quality of mesorectum (MQM) and harvested lymph 
nodes (HLN). Concerning the perioperative outcomes, 
the results of conversion rates, operative time, hospital 
stay (HS), anastomotic leakage (AL) and postoperative 
complications were comparable between the two groups.

Conclusion: Our meta-analysis provides that TaTME 
may be a valid alternative approach for the treatment of 
rectal cancer in comparison with LaTME.

Keywords: Transanal total mesorectal excision; 
Laparoscopy; Rectal neoplasms; Total mesorectal 
excision, Meta-analysis

Introduction
Colorectal cancer is the third most common cancer in 

men and the second in women worldwide 1. More than 
1.2 million patients are diagnosed with colorectal cancer 
every year, and more than 600 000 die from the disease. 
The cornerstones of therapy are surgery, neoadjuvant 
radiotherapy (for patients with rectal cancer), and adjuvant 
chemotherapy (for patients with stage III/IV and high-
risk stage II colon cancer) 2. The death rate for colorectal 
cancer has decreased to approximately 50% in the past 
2 decades as a result of improvements in early detection 
and treatment 3. Another reason for the increased 5-year 
survival rate of rectal cancer is the widespread use of the 

total mesorectal excision (TME) technique, which was 
initially described by Heald in 1982 4. A large number of 
studies have shown that TME could effectively reduce the 
recurrence of rectal cancer after surgery and significantly 
improve patients quality of life, it has thus become a 
standard procedure for the treatment of rectal cancer.
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With further developments in medical technology and 
minimally invasive surgery, TME has shifted from the open 
approach to a laparoscopic technique. Recently published 
randomized clinical trials (RCTs), such as COLOR II, 
COREAN and CLASICC, have shown better results for 
laparoscopic total mesorectal excision (LaTME) in terms 
of short-term and long-term outcomes, when compared 
with open TME 5–8. However, LaTME may be difficult to 
perform in the subset of patients with male sex, high body 
mass index (BMI), narrow pelvis, voluminous prostate 
or individuals after neoadjuvant chemoradiation therapy 
(NCRT) 9. Furthermore, the lowest part of the rectum is 
especially at risk regarding incomplete TME specimens, 
positive circumferential resection margin (CRM), positive 
distal resection margin (PDRM), nerve and sphincter 
injury, and conversion rates 10, 11. This risk is mainly due 
to ‘‘up-to-down’’ technical barriers associated with 
confined pelvic exposure and distortion of “holy plane” 12.

The concept of a transanal TME (TaTME) has been 
proposed as an alternative technique to laparoscopic 
and robotic TME to overcome these practical problems 
in difficult cases. Since Whiteford and colleagues firstly 
introduced the down-to-up procedure of transanal TME 
on cadavers and since the first TaTME resection for rectal 
cancer by using the laparoscopic technique was reported 
on live patients in 2010 by SYLLA and colleagues 13, the 
TaTME has gained substantial popularity 14 and showed 
promising results with regard to pathological quality 
and short and mid-term outcomes 15–17. Theoretically, 
approaching the pelvic mesorectum transanally has the 
advantages of more precise dissection under adequate 
visualization, which may potentially lead to better 
specimen quality, circumferential and distal resection 
margins. However, the oncological outcomes of TaTMEs, 
compared to those of laparoscopic TMEs, remain 
controversial 18.

Therefore, the aim of the present study was to perform 
a meta-analysis of the currently available literature on 
the oncological and perioperative outcomes following 
transanal total mesorectal excision (TaTME) in comparison 
with laparoscopic TME (LaTME) for patients with rectal 
cancer.

Materials and methods

Search strategy
Comprehensive search of published studies was 

performed in MEDLINE (PubMed). The search period was 
from January 1, 2009 until January 1, 2019.

The MeSH and main keywords were as follows: “rectal 
neoplasm OR rectal tumor OR rectal cancer OR rectum 
neoplasm OR rectum cancer OR rectum tumor OR cancer 

of rectum,” “transanal endoscopic microsurgery OR 
transanal endoscopic surgery OR Transanal Endoscopic 
Microsurgery OR Transanal Endoscopic Surgery OR 
transanal OR transanal minimally invasive surgery 
OR TAMIS OR TEM OR Transanal Endoscopic Surgical 
Procedure OR transanal total mesorectal excision 
OR taTME,” “total mesorectal excision OR TME OR 
proctectomy”. Based on these MeSH and main keywords, 
we formulated the search strategy (for PubMed) as 
shown in figure 1. All the relevant studies describing a 
comparison between TaTME and LaTME were checked 
carefully.

Inclusion and exclusion criteria
The inclusion criteria were as follows: Studies 

published between January 1, 2009 and January 1, 2019, 
patients who were diagnosed with rectal cancer based on 
pathological examination, comparative series of TaTME 
with LaTME for rectal cancer, reporting of the major 
outcome indicators (as primary or secondary outcomes) 
were eligible, RCT, cohort series with sample size ≥ 20 in 
each group.

The exclusion criteria were as follows: Duplicate or 
repeat studies, meta-analysis, non-comparative studies, 
conference abstracts, expert opinions, editorials, letters 
and commentaries, non-human research, interventions 
on cadavers, reports on robotic TaTME , articles with 
other languages than french and English, no TME group 
as a control, studies with benign lesions only, studies on 
transanal endoscopic microsurgery or other local excision.

Data extraction and quality assessment
Two reviewers (MAM and JZ) reviewed and assessed 

the risk of bias of each of the included studies. In addition, 
data extraction was performed independently, and the 
following information was collected: 

Study characteristics (First author, publication date, 
country, study design and number of patients enrolled in 
each group); 

Patient baseline (Age, gender, body mass index, tumor 
site, American Society of Anesthesiologists (ASA) score, 
and neoadjuvant treatment); 

Major outcome indicators
Oncological outcomes: harvested lymph nodes, positive 
CRM, positive DRM and macroscopic quality of the 
mesorectum.

Perioperative outcomes: type of procedure, conversion, 
operation time, hospital stay, anastomotic leakage, 
postoperative complications.
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The Newcastle–Ottawa Scale (NOS) criterion was 
used to evaluate the quality of the matched case control 
(MCC) 19 and the Cochrane Library Handbook 5.1.0 was 
used to evaluate the quality of RCTs 20. All disagreements 
were resolved by discussion between the two reviewers.

Statistical analysis
For dichotomous variables representing the oncological 

and perioperative outcomes, we generated Odd ratios 
(OR) and 95% confidence intervals (CI) for comparison 
between TaTME and LaTME. The Mantel-Haenszel 
method was used to combine the OR for the outcomes 
of interest.

For continuous variables, representing the oncological 
and perioperative outcomes, the weighted mean 
differences (WMD) and 95% CI were generated. The 
inverse variance method was used to combine the WMD. 
However, some studies did not report the mean and 
standard deviation (SD), in these cases, we used the 
median and range to calculate the mean and SD using 
the method described by Hozo 21, Xiang Wan 22 and Luo 23. 
WMD and OR are presented on the graphs as squares, 
and overall WMD and OR are presented as diamond.

Heterogeneity across studies was evaluated using the 
I² statistic, and heterogeneity > 50% were considered as 
high ones according to the Cochrane Handbook 24, 25

The P value threshold for statistical significance was 
set at 0.05 and the random-effect model was used. 
Forest plots of the pooled data for outcomes with 95% 
confidence intervals were generated and publication 
bias was evaluated using funnel plots of all the studies 
included in this meta-analysis.

All the statistical analyses were analyzed using the 
Review Manager Version 5.3 (The Cochrane Collaboration, 
Oxford).

Results 

Study characteristics
The search strategy initially identified 1710 studies. 

312 studies were identified after applying filters, which 
are: The language: articles published in french or english, 
the publication date: articles published in the last 10 
years.

Afterward 257 unrelated articles were excluded after 
reading their titles and abstracts. Then, 43 studies were 
excluded from 55 potentially eligible studies by reading 
the full article because they were non comparative, had 
less than 20 samples, with other languages than french 
and english or duplicates. Finally, 12 original studies 26–37 

including 2542 patients with rectal cancer (TaTME 

group=835, LaTME group =1707) were included in our 
meta-analysis and we noted the numbers in Preferred 
Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) chart with reasons of rejection 38, 39 as 
shown in Figure 2.

The articles were published between 2015 and 2018. 
The twelve studies were from France, Spain, Denmark, 
China, Netherlands, Russia,Italy. There were 12 MCCS 
comparing TaTME with LaTME for rectal cancer, and the 
characteristics of these twelve studies are summarized 
in table 1 and figure 3. The qualities of all MCCS of the 
included studies were evaluated using Newcastle-Ottawa 
Scale 19, and the results ranged from 5 to 8 stars, which 
showed that the quality of the methodology was generally 
good.

Meta-analysis results 
Oncological meta-analysis results (figures 4 and 5).

Positive circumferential resection margin (PCRM) 

All the studies mentioned PCRM 26–37. On pooled 
analysis, there were no significant differences between 
TaTME group (3.8%) and LaTME group (4.5%): OR=0.77; 
95%CI=0.47-1.27 ; p=0.31, the heterogeneity of studies 
was low: I²=10%. (Figure 6)

Positive distal resection margin (PDRM) : 

Three studies 29, 32, 35 mentioned the PDRM. The meta-
analysis showed no significant differences between the 
two groups:OR = 0.37, 95%CI = 0.07–2.08, P= 0.26. 
There was no heterogeneity between studies, I²=0%. 
(Figure 7) 

Macroscopic quality of mesorectum :

The macroscopic quality of the mesorectum was 
scored using three grades (complete, nearly complete and 
incomplete). On the basis of this standardized method, 
eight studies 26, 28–32, 34, 35 provided data about macroscopic 
quality of mesorectum. The complete and nearly complete 
grades for the quality of the mesorectum were higher for 
TaTME (90,2%) than for LaTME (84.3%). After pooled 
analysis, There were no significant differences between 
groups : OR = 1.29, 95% CI = 0.61–2.70, P = 0.51. The 
heterogeneity was moderate: I²=40% (Figure 8) 

Harvested lymph nodes (HLN) :

Number of harvested lymph nodes was provided in ten 
studies 26–29, 31–35, 37. Pooled analysis showed no differences 
between groups: MD = -0.65; 95%CI=-3.18–1.88; 
p=0.61. The heterogeneity between studies was high: 
I² = 84%.(Figure 9)

Perioperative meta-analysis results (figures 4 and 5)
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Figure 1. PubMed Search Strategy

Table 1. The baseline characteristics of the included studies

LaTME= Laparoscopic total mesorectal excision,TaTME= Transanal total mesorectal excision, MCC=Matched Case Control, 
RCT=Randomized Controlled Trial, ESC= European Society of Coloproctology

Figure 2. PRISMA chart showing the selection process for 
the included studies

First author Year Country Study 
design

Patients (n) Age Mean ±SD/Median 

TaTME LaTME TaTME LaTME

Fernandez26 2015 Spain MCC 37 37 69.5±10.5 69.5±10.5

Chen27 2016 China MCC 50 100 57.3±11.9 58.3±11.3

Rasulov 28 2016 Russia MCC 22 23 56 (30-69) 60 (15-78)

Perdawood 29 2017 Denmark MCC 100 100 67.33±10.81 66.86±10.73

Veltcamp 30 2018 Netherlands MCC 27 27 68 (64.4-71.6) 62.7 (59.6-65.7)

Persiani 55 2018 Italy MCC 46 46 69 (36-94) 66.5(28-8)

Mege 32 2018 France MCC 34 34 58±14 59±13

Chang 33 2018 China MCC 23 23 63.4-12.9 62.9-12.6

Bjoern 34 2018 Denmark MCC 49 36 64.88±9.65 62.42±10.15

Roodbeen 35 2018 Netherlands MCC 41 41 62.5±10.7
(33-87)

66±9.2 (48-83)

Chen 37 2018 China MCC 39 64 62±14.9 64±12.2

ESCP 36 2018 Denmark MCC 367 1176 66 66

Conversion rates :

Eight studies 26–29, 31, 32, 35, 37 reported the data. According 
to the analysis, TaTME group was associated with lower 
rates of conversion than LaTME group but no significant 
differences between the two groups after pooled 

analysis : OR=0.28; 95%CI=0.07-1.11 ; p=0.07. There 
was moderate heterogeneity: I²= 43% . (Figure 10)

Operative time :

Nine studies 26–29, 31–33, 35, 37 mentioned the operative 
time.There were no significant differences between the 
groups: MD: -1.02,95%CI= -18.89-16.85, p=0.91.
Heterogeneity was high significant : I²= 82%.
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Figure 3. The baseline characteristics of the included studies

Figure 4. Meta-analysis results of TaTME compared with LaTME for rectal cancer

With high heterogeneity of operative time, an influence 
analysis was performed by removing one study at 
a time. We found that when the study by Fernandez 26 

and Perdawood 29 were removed, the result was low 
heterogeneity with I²=12%. (Figure 11)

Hospital stay (HS) : 

Seven studies 27–29, 31, 33, 35, 37 revealed the HS. Pooled 
analysis demonstrated no significant differences between 

the two groups: MD: -1.17, 95%CI= -2.72-0.37, p=0.14. 
Heterogeneity was high : I%87 =². (Figure 12)

Anastomotic leakage (AL) :

Nine studies 26, 27, 29, 31–33, 35–37 reported about AL.There 
were no significant differences between TaTME group 
(8.7%) and LaTME group (6.9%): OR = 1.15, 95%CI = 
0.72–1.83, P = 0.56. The heterogeneity was low: I²=14%. 
(Figure 13)
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Figure 5. Forest plots of the quality of resection data by study group (TaTME vs. LaTME). 
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Figure 6. Forest plots on the perioperative outcomes data by study group (TaTME vs. LaTME). 
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Postoperative complications :

Ten studies 26, 27, 30–33, 35, 37 described the postoperative 
complications. Pooled analysis showed that differences 
were not statistically significant between TaTME group 
(23.6%) and LaTME group (24.7%) : OR = 0.85, 95%CI = 
0.57–1.25, P = 0.40. There was no heterogeneity between 
the included studies: I²= 2%. (Figure 14) 

Publication bias
Publication bias was evaluated graphically using funnel 

plots based on the TaTME (Figures 15 to 23). We detected 
no significant publication bias by visual inspection of the 
funnel plots.

Discussion
This study showed similar perioperative outcomes 

between taTME and LaTME, particularly surgical 
specimen quality and postoperative complications. This 
meta-analysis included 12 original studies with 2542 
patients with rectal cancer ( TaTME group=835, LaTME 
group = 1707) with a sample size ≥ 20 in each group. 
Furthermore, it included only patients with endoscopic 
transanal approach in the TaTME group, while previous 
meta-analysis also included patients with classical 
perineal approach in the TaTME group which would have 
biased their results 40.

Based on the results of this meta-analysis for oncological 
outcomes, lower rates of circumferential resection margin 
involvement were found in the TaTME group, though the 
difference did not reach statistical significance likewise in 
previous meta-analyzes 41–43. Nonetheless, two studies 40, 

44 showed less positive CRM associated with TaTME group. 
Considering that the anterior and bilateral sides of rectal 
dissection are the most surgically challenging aspects 45, 
TaTME allows for clear visualization of the prostatic gland/

Figure 7. Funnel plot of data PCRM and anastomotic leakage by group (TaTME vs. LaTME).

posterior vaginal wall during anterior dissection, thereby 
potentially further ensuring higher negative CRM rates as 
reported by Perdawood 46 and Chen 27.

The PDRM plays a significant part in the oncological 
outcomes of patients with TME for low and middle 
rectal cancer. One of the main advantages of TaTME 
technique lies in improving the quality of dissection of 
distal mesorectum by allowing a visual control on the 
distal margin. This meta-analysis showed less PDRM in 
TaTME group (0.57%) compared to LaTME group (2.86%). 
Nonetheless, the difference between TaTME group and 
LaTME group did not reach statistical significance as 
shown in previous studies 40, 42, 44 .

Eight studies in this meta-analysis indicated the 
significant advantages of TaTME in achieving optimal 
mesorectal quality. Complete or nearly complete 
mesorectal fascia is a recognized as positive prognostic 
factor, whereas an incomplete fascia is associated with 
unfavorable oncological outcomes 47. Based on the studies 
included, the percentage of patients with complete or 
nearly complete mesorectum was greater in the TaTME 
group (90,2%) than in the LaTME group (84.3%). 

Regarding perioperative outcomes, analysis showed 
that patients in the TaTME group (1%) had lower rates of 
conversion than the LaTME group (8%), but there were 
no significant differences between the two groups after 
pooled analysis, which is also shown in previous meta-
analyzes of Wei Xu 41 and Zhang Xuan 43. However, Bin Ma 

42 and Zhiyan Wu 40 showed lower significant conversion 
rates in TaTME as compared to those for LaTME. Main 
reasons for conversion included visceral obesity with 
heavy mesentery, poorly accessible pelvis, bulky or 
distally located tumor, vascular injury, difficult dissection, 
and technical barriers that included inadequate view and 
stapler misfiring. Therefore, the lower conversion rates 
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in TaTME may be essentially due to clear visualization 
and direct exposure in the deep pelvis, as well as exact 
determination of the resection margin 48.

In regards to operative time, Fernandez 26 and 
Perdawood 29 showed shorter duration of TaTME as well 
as Win Xu 41, Bin Ma 42 and Zhang Xuan 43 in previous 
meta-analyzes. This may be explained by the fact that 
some vital steps of the surgery are simplified by this 
technique, which facilitates the exposure and a direct 
visual control 49. However, our meta-analysis showed 
that operative time did not differ between the two groups. 
Although they had a shorter duration of TaTME, Fernandez 
performed the operation by using a two-team approach 26 
and Perdawood performed the operation by using a one-
team approach 29. Thus, TaTME can be conducted in two 
ways: by one or two teams of surgeons 50, and therefore, 
operative time may be difficult to analyse. 

Similarly, nine studies 26, 27, 29, 31–33, 35–37 in our meta-
analysis showed that the incidence of anastomotic 
leakage was comparable between TaTME group and 
LaTME group after pooling analyzes, (8.7%) and (6.9%) 
respectively. Similarly, our meta-analysis showed a 
similar rates of postoperative complications, TaTME group 
(23.6%) versus LaTME group (24.7%), likewise in Wei 
Xu 41, Rubinkiewicz 51 and Zhiyuan’s 40 meta-analyzes. 
Nonetheless, two previous studies 42, 43 reported lower 
rates of postoperative complications in TaTME group. 

In rectal surgery, there are other important outcomes 
to consider such as long term oncologic results and 
functional outcomes., but comparative studies about these 
outcomes are scarce. Mege et al. reported 32 similar distant 
recurrence rates between laparoscopic and transanal 
TME (15% vs. 18%. p= 0.7), with no local recurrences 
in both groups, however follow-up period was short (13 
and 25 months). Recently, How et al. reported long-term 
oncological outcomes in two high volume centers in the 
Netherlands in 159 consecutive patients. They reported 
an overall survival of 83.6% at 3 years and 77.3% at 
five years. Disease-free survival was 92% at 3 years 
and 81% at 5 years. Local and distant recurrence rates 
were 4% and 13.8% respectively. However, unfavourable 
results from Norway showing higher local recurrence 
rates have raised concerns about the oncological safety 
of TaTME. The local recurrence rate was 11.4% versus 
2.4% for laparoscopic surgery. As a result, TaTME has 
been suspended in Norway 52. For quality of life, no 
differences were reported on global scores measured by 
the EORTC QLQ-C30 and EORTC QLQ-CR29 instruments 
nor on continence as measured by the Anterior Resection 
Syndrome score in two recent studies 30, 34.

There are many limitations that should be highlighted. 
There are no randomized controlled trials and there 

is obvious clinical heterogeneity between the studies 
included. For example, in five studies, the control group 
was taken from a previous period 26, 27, 29, 33, 35. Except for 
two studies who applied propensity score matching, all 
others studies had significant differences between the 
two groups concerning important parameters such as 
age, tumor location, neoadjuvant treatment, and clinical T 
and N stages. Finally, the literature search was performed 
on MEDLINE (PubMed) with the possibility to miss others 
studies referenced in others databases. Because of 
these limitations, the positive results of taTME in this 
metaanalysis should be interpreted with caution. 

Well-designed, larger scale, multicenter RCTs like 
the ongoing COLOR III 53 and the ETAP-GRECCAR 11 54 
trials are needed to further confirm these findings and 
clarify the merits of TaTME and provide the best-quality 
evidence regarding benefits and pitfalls in short-term, 
oncological, long-term and functional outcomes.

Conclusion
This present meta-analysis showed no significant 

difference in terms of oncological and postoperative 
outcomes between taTME and laTME. Well-designed 
RCTs are needed to confirm these findings. 
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