
353

Videosurgery

Videosurgery and Other Miniinvasive Techniques 3, September/2019

Meta-analysis

Address for correspondence

Xuefeng Guo MD, PhD, Xiao-jian Wu MD, PhD, The Sixth Affiliated Hospital, Sun Yat-sen University, 26 Yuancun Erheng Road, Guangzhou, 

510655 Guangdong, China, phone: 011-86-020-38254009, fax: 011-86-20-38254166, e-mail: guoxf@126.com; wuxjian@mail.sysu.edu.cn

Introduction

Colorectal cancer is one of the most common 
cancers worldwide [1]. Since laparoscopic surgery 
was first applied in colorectal cancer in 1991, the 
technique has spread worldwide [2]. Compared to 
open surgery, laparoscopic surgery for rectal cancer 

is safe and feasible with comparable short-term out-
comes and long-term outcomes [3–6]. 

Since the principles of total mesorectal excision 
(TME) were first described by Heald et al. in 1982 [7], 
it has become a standard procedure for rectal can-
cer, and reduced the local recurrence to less than 5% 
[8–10]. However, there remained some difficulties in 
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A b s t r a c t

Introduction: The benefit of transanal total mesorectal excision (TaTME) for mid and low rectal cancer is conflicting. 
Aim: To assess and compare the short-term outcomes of TaTME with conventional laparoscopic total mesorectal 
excision (LaTME) for middle and low rectal cancer.
Material and methods: We searched PubMed, Embase and Cochrane Library databases for studies addressing TaTME 
versus conventional LaTME for rectal cancer between 2008 and December 2018. Randomized controlled trials (RCTs) 
and retrospective studies which compared TaTME with LaTME were included.
Results: Twelve retrospective case-control studies were identified, including a total of 899 patients. We did not find 
significant differences in overall intraoperative complications, blood loss, conversion rate, operative time, overall 
postoperative complication, anastomotic leakage, ileus, or urinary morbidity. Also no significant differences in on-
cological outcomes including circumferential resection margin (CRM), positive CRM, distal margin distance (DRM), 
positive DRM, quality of mesorectum, number of harvested lymph nodes, temporary stoma or local recurrence were 
found. Although the TaTME group had better postoperative outcomes (readmission, reoperation, length of hospital 
stay) on average, the difference did not reach statistical significance.
Conclusions: Transanal total mesorectal excision offers a safe and feasible alternative to LaTME although the clini-
copathological features were not superior to LaTME in this study. Currently, with the lack of evidence on benefits of 
TaTME, further evaluation of TaTME requires large randomized control trials to be conducted.
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middle or low rectal cancer, especially in a low loca-
tion, obese patients, or males with a deep, narrow 
pelvis. In 2010, the down-to-up approach, transanal 
total mesorectal excision (TaTME), was introduced 
to solve these problems [11–13]. And then, there 
were several randomized controlled trials focusing 
on middle and low rectal cancer compared TaTME 
with laparoscopic TME (LaTME) [14, 15].

Previous meta-analyses had demonstrated a rel-
ative merit of TaTME over LaTME [16–20]. Howev-
er, these studies had a relatively small sample size. 
What is more, some previous meta-analyses includ-
ed data from abdominoperineal resections, which 
may generate bias, affecting outcomes [18]. Hence, 
we conducted this meta-analysis to assess and 
compare the short-term outcomes of TaTME with 
LaTME for middle and low rectal cancer. Intraopera-
tive outcomes, postoperative outcomes, oncological 
outcomes and local recurrence were measured with 
meta-analytical methods.

Aim

The aim of the study was to assess and compare 
the short-term outcomes of TaTME with convention-
al LaTME for middle and low rectal cancer. 

Material and methods

This meta-analysis adheres to the Preferred Re-
porting Items for Systematic Reviews and Meta- 
analysis and Meta-analysis guidelines [21, 22].

Literature-search strategy

Literature searches of PubMed, Embase and 
Cochrane Library databases for studies addressing 
TaTME versus conventional LaTME for rectal cancer 
between 2008 and December 2018 were performed. 
Only English-language publications were involved. 
The search terms were “Transanal or transanal total 
mesorectal excision or TaTME or transanal minimally 
invasive surgery or TAMIS or transanal endoscopic 
microsurgery or TEM or natural orifice transluminal 
endoscopic surgery or NOTES or natural orifice spec-
imen extraction or NOSE or transanal specimen ex-
traction” and “rectal cancer or proctectomy”.

Inclusion and exclusion criteria

Randomized controlled trials (RCTs) and retro-
spective studies that comparing TaTME with LaTME 

were included. All the included studies had to have 
at least one of the relevant outcomes mentioned be-
low. The exclusion criteria were as follows: (a) lack  
of the sufficient data or outcomes of interest;  
(b) duplicate publication; (c) non-comparative stud-
ies, editorials, letters, conference abstracts, review 
articles, case reports and animal experimental stud-
ies; (d) studies included high rectal cancer (tumor 
distance from anal verge more than 10 cm) and ab-
domino-perineal resection (APR).

Data extraction and outcomes of interest

Two independent authors extracted and sum-
marized the data from the included studies inde-
pendently. 

The intraoperative outcomes were estimated 
blood loss, operative time, conversion rate, and in-
traoperative complications. The postoperative out-
comes were overall postoperative complications, 
anastomotic leakage, ileus, urinary morbidity, re-
operation, readmission rate, and length of hospital 
stay. The oncological outcomes were quality of me-
sorectum, circumferential resection margin (CRM), 
positive CRM, distal margin distance (DRM), positive 
DRM, harvested lymph nodes and local recurrence.

Quality assessment 

For continuous variables weighted mean differ-
ences (WMDs) were calculated. For dichotomous 
variables odds ratios (ORs) were calculated. For con-
tinuous data as median and range values, the means 
and standard deviations were calculated by the for-
mula described by Liberati et al. [22]. 

Statistical analysis 

Statistical heterogeneity between studies was 
assessed using the c2 test with significance set at 
p < 0.10 [23]. A random effects model was used and 
funnel plots were used to evaluate publication bias. 
The Newcastle-Ottawa scale was used to evaluate 
the methodological quality of all the retrospective 
studies.

Statistical analyses were done using RevMan 5.3 
software (Cochrane Collaboration, Oxford, UK).

Results

One thousand two hundred and forty-seven cita-
tions were retrieved from the search strategy. Finally, 
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twelve studies [24–35] were included in the analysis, 
with a total of 899 patients (411 patients in TaTME 
group, 488 patients in LaTME group) (Figure 1). The 
characteristics of eligible studies are shown in Table I.

Meta-analysis revealed no statistically significant 
difference in intraoperative outcomes: There were 
no statistically significant differences in blood loss 
(p = 0.85), operative time (p = 0.79), conversion rate 
(p = 0.69) or intraoperative complications (p = 0.70) 
between the two groups (Figure 2). There was no 
heterogeneity among studies, I2 = 0%.

Ten studies [24–26, 28, 30–35] that assessed 
821 patients reported on overall postoperative com-
plication rate. Meta-analysis showed no statistically 
significant differences in overall postoperative com-
plication (p = 0.39), anastomotic leakage (p = 0.60), 
ileus (p = 0.38) or urinary morbidity (p = 0.79) be-
tween the two groups (Figure 3). The TaTME group 
had non-significantly better postoperative outcomes 
in readmission (p = 0.08), reoperation (p = 0.34) and 
length of hospital stay (p = 0.09) (Figure 4).
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Figure 1. Flow diagram of trial identification, 
screening, inclusion and exclusion

Included studies (n = 12)

Other sources  
(n = 6)
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Conversion events

Study             TaTME            LaTME  Weight Odds ratio Year Odds ratio M-H, random, 95% CI
or subgroup Events Total Events Total (%) M-H, random, 95% CI

Fernandez-Hevia 0 37 0 37  Not estimable 2014 
De’Angelis 1 32 1 32 10.9 1.00 (0.06, 16.71) 2015 

Chen 1 50 5 100 13.9 0.39 (0.04, 3.41) 2016 

Chouillard 8 18 4 15 17.8 2.20 (0.50, 9.61) 2016 

Lelong 1 34 9 38 14.2 0.10 (0.01, 0.82) 2016 

Rasulov 1 22 1 23 10.8 1.05 (0.06, 17.85) 2016 

Chang 0 23 0 23  Not estimable 2017 

Chen YT 1 39 1 64 11.0 1.66 (0.10, 27.29) 2018 

Roodbeen 0 41 9 41 10.7 0.04 (0.00, 0.73) 2018 

Persiani 9 46 0 46 10.7 23.56 (1.33, 418.10) 2018 

Total (95% CI)  342  419 100.0 0.77 (0.22, 2.75) 
Total events 22  30
Heterogeneity: t2 = 1.80; c2 = 15.72, df = 7 (p = 0.03); I2 = 55%
Test for overall effect Z = 0.40 (p = 0.69)

Figure 2. Forest plots describing estimated blood loss (A), conversion events (B), operative time (C) and 
intraoperative complications (D) between TaTME and LaTME

Blood loss 

Study  TaTME   LaTME  Weight Mean difference  Year Mean difference 
or subgroup Mean SD Total Mean SD Total (%) IV, random, 95% CI  IV, random, 95% CI

Rasulov 135 105 22 197.5 167.5 23 9.7 –62.50 (–143.81, 18.81) 2016 

Chen 68 89.6 50 88.2 102.5 100 26.7 –20.20 (–52.14, 11.74) 2016 

Chang 39.1 63.9 23 36.9 77.2 23 22.1 2.20 (–38.76, 43.16) 2017 

Rubinkiewicz 165 148 35 113 75 35 16.4 52.00 (–2.97, 106.97) 2018 

Chen YT 63 102 39 42 59 64 25.1 21.00 (–14.12, 56.12) 2018 

Total (95% CI)   169   245 100 2.82 (–26.26, 31.91) 
Heterogeneity: t2 = 557.78; c2 = 8.57, df = 4 (p = 0.07); I2 = 53% 
Test for overall effect: Z = 0.19 (p = 0.85)  –100 –50 0 50 100

  TaTME  LaTME

 0.002 0.1 1 10 500
   Favours (experimental)      Favours (control)

A

B

There were six studies [24–27, 31, 34] that report-
ed CRM, eleven studies [24–26, 28–35] that report-
ed positive CRM, eight studies [24–27, 30, 32–34] 
that reported DRM and five studies [25, 28, 31, 34, 
35] that reported positive DRM. No differences were 
found in these pathological outcomes (Figure 5).  
Meanwhile, we did not find statistically significant 
differences in quality of mesorectum (p = 0.39), har-
vested lymph nodes (p = 0.62) or temporary stoma 
(p = 0.27) (Figure 6). 

Four studies [25, 28, 31, 33] reported local re-
currence; no difference was found in this outcome 
(Figure 7).

Publication bias

The funnel plot based on overall complication 
rate indicated no obvious publication bias (Figure 8).

Discussion

This study was the largest meta-analysis includ-
ing 899 patients (411 patients in TaTME group, 488 
patients in LaTME group). Our results showed no 
significant difference between TaTME and LaTME in 
overall intraoperative complications, postoperative 
outcomes, oncological outcomes or local recurrence. 
We hope that our findings can illustrate the safety 
and feasibility of TaTME, and promote its application 
in middle and low rectal cancer. 

The TaTME is a novel technique which is expect-
ed to have better oncological outcomes. Lots of 
previous studies had shown that TaTME is superi-
or to LaTME and may benefit in some surgical and 
pathological outcomes, but no RCT results prove 
these findings. There have been many meta-anal-
yses [16–20] about TaTME in the last 3 years, but 
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Figure 2. Cont. 

 0.01 0.1 1 10 100
  TaTME  LaTME

Intraoperative complications

Study             TaTME            LaTME  Weight Odds ratio Year Odds ratio M-H, random, 95% CI
or subgroup Events Total Events Total (%) M-H, random, 95% CI

Fernandez-Hevia 4 37 2 37 16.1 2.12 (0.36, 12.36) 2014 

De’Angelis 0 32 1 32 4.8 0.32 (0.01, 8.23) 2015 

Chen 0 50 2 100 5.3 0.39 (0.02, 8.28) 2016 

Chang 1 23 1 23 6.2 1.00 (0.06, 17.02) 2017 

Chen YT 1 39 3 64 9.4 0.54 (0.05, 5.33) 2018 

Mege 4 34 2 34 16.0 2.13 (0.36, 12.51) 2018 

Rubinkiewicz 2 35 1 35 8.3 2.06 (0.18, 23.83) 2018 

Persiani 6 46 6 46 33.9 1.00 (0.30, 3.37) 2018 

Total (95% CI)  296  371 100.0 1.15 (0.57, 2.33) 
Total events 18  18
Heterogeneity: t2 = 0.00; c2 = 2.71, df = 7 (p = 0.91); I2 = 0%
Test for overall effect: Z = 0.38 (p = 0.70)

D

Operative time 

Study  TaTME   LaTME  Weight Mean difference  Year Mean difference 
or subgroup Mean SD Total Mean SD Total (%) IV, random, 95% CI  IV, random, 95% CI

Fernandez-Hevia 215 60 37 252 50 37 8.7 –37.00 (–62.17, –11.83) 2014 

De’Angelis 195 43.2 32 225 51.74 32 9.0 –30.00 (–53.35, –6.65) 2015 
Rasulov 350 57.5 22 318.75 61.25 23 7.3 31.25 (–3.15, 65.95) 2016 
Lelong 532 97.5 34 576 82.5 38 6.2 –44.00 (–85.98, –2.02) 2016 

Chouillard 245 66 18 275 58 15 6.2 –30.00 (–72.32, 12.32) 2016 
Chen 182.1 55.4 50 178.7 34.8 100 10.0 3.40 (–13.40, 20.20) 2016 

Chang 200 57.4 23 191.8 64.8 23 7.2 8.20 (–27.18, 43.58) 2017 

Roodbeen 300 34.5 41 318 26.25 41 10.5 –18.00 (–31.27, –4.73) 2018 

Rubinkiewicz 271 63 35 219 45 35 8.7 52.00 (26.35, 77.65) 2018 
Persiani 276 65 46 272 68 46 8.4 4.00 (–23.18, 31.18) 2018 

Chen YT 210 57 39 184 55 64 9.2 26.00 (3.60, 48.40) 2018 
Mege 246 48 34 247 60 34 8.6 –1.00 (–26.83, 24.83) 2018 

Total (95% CI)   411   488 100.0 –2.08 (–17.65, 13.49) 
Heterogeneity: t2 = 556.54; c2 = 51.32, df = 11 (p < 0.00001); I2 = 79% 
Test for overall effect: Z = 0.26 (p = 0.79)

C

 –100 –50 0 50 100
  TaTME  LaTME

most of them contained substantial bias, and the 
results of Rubinkiewicz et al. [18] showed no sig-
nificant differences in clinical outcomes between 
TaTME and LaTME recently. But we found this neg-
ative result based on overall complications and 
some surgical outcomes without systematically 
analyzing intraoperative outcomes, postoperative 
outcomes, oncological outcomes. What is more, 
TaTME is more suitable for middle and low rectal 
cancer, and it is inappropriate to include high rec-
tal cancer, which was included in Rubinkiewicz’s 
study [35].

In this study, we included several of the most 
recent papers which were not included in previous 

analyses, and systematically analyzed surgical out-
comes aiming to find out new proof of differences 
of clinical outcomes between TaTME and LaTME. 
Previous meta-analyses [16, 17] had conflicting re-
sults in conversion rate and postoperative compli-
cations. In this meta-analysis which included 899 
patients, we were able to show evidence of decrease 
of the overall postoperative complication rate, uri-
nary morbidity and readmission rate in the TaTME 
group. However, we found no significant difference 
in conversion rate in our result. As previous reports, 
temporary stoma may affect recovery after surgery 
[36–38], but there was no difference in the rate of 
temporary stoma between two groups.
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Figure 3. Forest plots describing postoperative outcomes: overall postoperative complication (A), anasto-
motic leakage (B), ileus (C), urinary morbidity (D) between TaTME and LaTME

 0.05 0.2 1 5 20
  TaTME  LaTME

 0.01 0.1 1 10 100
  TaTME  LaTME

Overall postoperative complication

Study             TaTME            LaTME  Weight Odds ratio Year Odds ratio M-H, random, 95% CI
or subgroup Events Total Events Total (%) M-H, random, 95% CI

Fernandez-Hevia 12 37 19 37 12.1 0.45 (0.18, 1.17) 2014 

De’Angelis 8 32 12 32 9.4 0.56 (0.19, 1.63) 2015 

Chen 10 50 17 100 14.3 1.22 (0.51, 2.91) 2016 

Lelong 11 34 14 38 11.3 082 (0.31, 2.17) 2016 

Chang 2 23 2 23 2.6 1.00 (0.13, 7.78) 2017 

Chen YT 4 39 7 64 6.4 0.93 (0.25, 3.41) 2018 

Mege 14 34 12 34 11.2 1.28 (0.48, 3.42) 2018 

Rubinkiewicz 6 35 8 35 7.7 0.70 (0.21, 2.28) 2018  

Roodbeen 19 41 14 41 13.6 1.67 (0.68, 4.06) 2018  

Persiani 11 46 10 46 11.4 1.13 (0.43, 3.00) 2018  

Total (95% CI)  371  450 100.0 0.94 (0.67, 1.30) 
Total events 97  115
Heterogeneity: t2 = 0.00; c2 = 5.98, df = 9 (p = 0.74); I2 = 0%
Test for overall effect: Z = 0.39 (p = 0.70)

Anastomotic leakage 

Study             TaTME            LaTME  Weight Odds ratio Year Odds ratio M-H, random, 95% CI
or subgroup Events Total Events Total (%) M-H, random, 95% CI

Fernandez-Hevia 2 37 4 37 10.9 0.47 (0.08, 2.75) 2014 

De’Angelis 4 32 7 32 18.9 0.51 (0.13, 1.95) 2015 

Chen 3 50 4 100 14.4 1.53 (0.33, 7.12) 2016 

Chang 1 23 0 23 3.2 3.13 (0.12, 81.00) 2017 

Mege 1 34 5 34 7.0 0.18 (0.02, 1.59) 2018 

Chen YT 1 39 0 64 3.3 5.03 (0.20, 126.47) 2018 

Rubinkiewicz 3 35 5 35 14.8 0.56 (0.12, 2.56) 2018 

Persiani 3 46 2 46 10.1 1.53 (0.24, 9.64) 2018 

Roodbeen 5 41 4 41 17.5 1.28 (0.32, 5.17) 2018 

Total (95% CI)  337  412 100.0 0.84 (0.47, 1.50) 
Total events 23  31
Heterogeneity: t2 = 0.00; c2 = 6.32, df = 8 (p = 0.61); I2 = 0%
Test for overall effect: Z = 0.60 (p = 0.55)

A

B

In our study, the quality of mesorectum did 
not reach statistical significance between the two 
groups. A previous meta-analysis [16] including six 
studies found a  significant difference in the com-
plete rate of complete mesorectum. But after adding 
more studies in this study, no significant result was 
found in the complete rate of complete mesorectum. 
Interestingly, the TaTME group had better postoper-
ative outcomes (readmission, reoperation, length of 
hospital stay) on average, although the difference 
did not reach statistical significance. The heteroge-
neities in these parameters were 10%, 15%, 76% 

respectively, which may be an important factor af-
fecting these results. 

Fewer studies have assessed long-term observa-
tion. Only Zhang’s meta-analysis [19] reported 2-year 
survival and 2-years disease-free survival between 
TaTME and LaTME, which included only two studies, 
and found no significant result. It is impossible to 
prove the superiority of any technique due to lack of 
new data. One of the most different procedures be-
tween TaTME and LaTME is separating the rectum 
during the small pelvis. Therefore, we think the rate of 
local recurrence is an important long-term outcome. In 
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Figure 3. Cont. 

 0.01 0.1 1 10 100
  TaTME  LaTME

 0.02 0.1 1 10 50
  TaTME  LaTME

Ileus

Study             TaTME            LaTME  Weight Odds ratio Year Odds ratio M-H, random, 95% CI
or subgroup Events Total Events Total (%) M-H, random, 95% CI

Fernandez-Hevia 4 37 2 37 16.1 2.12 (0.36, 12.36) 2014 

De’Angelis 0 32 1 32 4.8 0.32 (0.01, 8.23) 2015 

Chen 0 50 2 100 5.3 0.39 (0.02, 8.28) 2016 

Chang 1 23 1 23 6.2 1.00 (0.06, 17.02) 2017 

Chen YT 1 39 3 64 9.4 0.54 (0.05, 5.33) 2018 

Persiani 6 46 6 46 33.9 1.00 (0.30, 3.37) 2018 

Mege 4 34 2 34 16.0 2.13 (0.36, 12.51) 2018 

Rubinkiewicz 2 35 1 35 8.3 2.06 (0.18, 23.83) 2018  

Total (95% CI)  296  371 100.0 1.15 (0.57, 2.33) 
Total events 18  18
Heterogeneity: t2 = 0.00; c2 = 2.71, df = 7 (p = 0.91); I2 = 0%
Test for overall effect: Z = 0.380 (p = 0.70)

Urinary morbidity

Study             TaTME            LaTME  Weight Odds ratio Year Odds ratio M-H, random, 95% CI
or subgroup Events Total Events Total (%) M-H, random, 95% CI

Fernandez-Hevia  1 37 4 37 21.9 0.23 (0.02, 2.16) 2014  

De’Angelis  2 32 2 32 26.9 1.00 (0.13, 7.57) 2015  

Chen YT 2 39 3 64 32.7 1.10 (0.18, 6.89) 2018 

Persiani  1 46 2 46 18.5 0.49 (0.04, 5.59) 2018 

Total (95% CI)  154  179 100.0 0.65 (0.23, 1.87) 
Total events 6  11
Heterogeneity: t2 = 0.00; c2 = 1.38, df = 3 (p = 0.71); I2 = 0%
Test for overall effect: Z = 0.79 (p = 0.43)

C

D

this study we first compared local recurrence between 
TaTME and LaTME; the result showed no difference be-
tween TaTME and LaTME. It means that changing this 
key operative approach may not affect the surgical out-
come of TME. It still requires more time for long-term 
follow-up in RCT studies, or more any other long-term 
outcome data from non-RCT results.

This meta-analysis has several limitations that 
must be taken into account. Firstly, all the included 
studies were observational studies but without RCTs. 
Without adequate random sequence generation and 
blinding, the risk of bias might increase. Therefore, 
the quality of the evidence pooled from these retro-
spective trials must be judged as low. Secondly, there 
may be publication bias due to all the included stud-
ies being in English, and these data were not from 
a high-volume center, which may also affect the re-
sults. Finally, no long-term outcome, such as overall 
survival and disease free survival, was measured in 
the analysis.

Conclusions

TaTME offers a  safe and feasible alternative to 
LaTME although the clinicopathological features 
were not superior to LaTME in this study. Currently, 
in view of the lack of evidence on benefits of TaTME, 
further evaluation of TaTME necessitates large ran-
domized control trials.
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 0.002 0.1 1 10 500
  TaTME  LaTME

 0.005 0.1 1 10 200
  TaTME  LaTME

Readmission

Study             TaTME            LaTME  Weight Odds ratio Year Odds ratio M-H, random, 95% CI
or subgroup Events Total Events Total (%) M-H, random, 95% CI

Fernandez-Hevia 2 37 8 37 17.9 0.21 (0.04, 1.05) 2014 
De’Angelis 2 32 3 32 14.0 0.64 (0.10, 4.14) 2015 

Chen 3 50 10 100 25.0 0.57 (0.15, 2.19) 2016 

Lelong 0 34 6 38 6.0 0.07 (0.00, 1.34) 2016 

Roodbeen 6 41 8 41 31.7 0.71 (0.22, 2.26) 2018 

Mege 2 34 0 34 5.4 5.31 (0.25, 114.79) 2018 

Total (95% CI)  228  282 100.0 0.52 (0.25, 1.07) 
Total events 15  35
Heterogeneity: t2 = 0.009; c2 = 5.56, df = 5 (p = 0.35); I2 = 10%
Test for overall effect: Z = 1.77 (p = 0.08)

Reoperation

Study             TaTME            LaTME  Weight Odds ratio Year Odds ratio M-H, random, 95% CI
or subgroup Events Total Events Total (%) M-H, random, 95% CI

Fernandez-Hevia 1 37 3 37 32.1 0.31 (0.03, 3.18) 2014 

De’Angelis 0 32 0 32  Not estimable 2015 

Lelong 0 34 4 38 20.8 0.11 (0.01, 2.14) 2016 

Chen 2 50 3 100 47.2 1.35 (0.22, 8.33) 2016 

Total (95% CI)  153  207 100.0 0.50 (0.12, 2.09) 
Total events 3  10
Heterogeneity: t2 = 0.25; c2 = 2.36, df = 2 (p = 0.31); I2 = 15%
Test for overall effect: Z = 0.95 (p = 0.34)

A

B

Figure 4. Forest plots describing postoperative outcomes: readmission (A), reoperation (B), length of hospi-
tal stay (C) between TaTME and LaTME

Length of hospital stay

Study  TaTME   LaTME  Weight Mean difference  Year Mean difference 
or subgroup Mean SD Total Mean SD Total (%) IV, random, 95% CI  IV, random, 95% CI

Fernandez-Hevia 6.8 3 37 9 7.6 37 7.2 –2.20 (–4.83, 0.43) 2014 

De’Angelis 7.78 2.12 32 9.75 3.97 32 10.3 –1.97 (–3.53, –0.41) 2015 

Chouillard 10.4 6.25 18 9.4 3.25 15 5.6 1.00 (–2.32, 4.32) 2016 

Chen 7.4 2.5 50 7.1 3.8 100 11.9 0.30 (–0.72, 1.32) 2016 

Rasulov 10 3 22 9.25 3.25 23 9.5 0.75 (–1.08, 2.58) 2016 

Lelong 8 4.25 34 9 4.5 38 8.9 –1.00 (–3.02, 1.02) 2016 

Chang 9.7 3.2 23 9.4 3.6 23 9.0 0.30 (–1.67, 2.27) 2017 

Chen YT 9.2 2.7 39 9.6 4.6 64 10.8 –0.40 (–1.81, 1.01) 2018 

Roodbeen 8 1 41 11 2.25 41 12.6 –3.00 (–3.75, –2.25) 2018 

Persiani 5 3.25 46 7 8.5 46 7.2 –2.00 (–4.63, 0.63) 2018 

Mege 10 6 34 11 5 34 7.2 –1.00 (–3.63, 1.63) 2018 

Total (95% CI)   376   453 100.0 –0.89 (–1.92, 0.13) 
Heterogeneity: t2 = 2.04; c2 = 41.38, df = 10 (p < 0.00001); I2 = 76%
Test for overall effect: Z = 1.71 (p = 0.09)  –4 –2 0 2 4

  TaTME  LaTME

C



Videosurgery and Other Miniinvasive Techniques 3, September/2019

Transanal versus laparoscopic total mesorectal excision for mid and low rectal cancer: a meta-analysis of short-term outcomes

361

Positive CRM

Study             TaTME            LaTME  Weight Odds ratio Year Odds ratio M-H, random, 95% CI
or subgroup Events Total Events Total (%) M-H, random, 95% CI

Fernandez-Hevia 0 37 0 37  Not estimable 2014 
De’Angelis 1 32 3 32 9.5 0.31 (0.03, 3.17) 2015 

Chen 2 50 10 100 21.1 0.38 (0.08, 1.78) 2016 

Lelong 2 34 4 38 16.5 0.53 (0.09, 3.10) 2016 

Rasulov 1 22 0 23 4.8 3.28 (0.13, 84.87) 2016 

Chang 0 23 4 23 5.8 0.09 (0.00, 1.82) 2017 

Chen YT 0 39 4 64 5.9 0.17 (0.01, 3.25) 2018 

Mege 4 34 2 34 16.4 2.13 (0.36, 12.51) 2018 

Persiani 0 46 0 46  Not estimable 2018 

Rabinkiewicz 1 35 0 35 4.9 3.09 (0.12, 78.41) 2016 

Roodbeen 3 41 2 41 15.1 1.54 (0.24, 9.73) 2018 

Total (95% CI)  393  473 100.0 0.70 (0.34, 1.42) 
Total events 14  29 
Heterogeneity: t2 = 0.00; c2 = 7.82, df = 80 (p = 0.45); I2 = 0%
Test for overall effect: Z = 0.99 (p = 0.32)

Figure 5. Forest plots describing oncological outcomes: CRM (A), positive CRM (B), DRM (C), positive DRM (D)  
between TaTME and LaTME

CRM

Study  TaTME   LaTME  Weight Mean difference  Year Mean difference 
or subgroup Mean SD Total Mean SD Total (%) IV, random, 95% CI  IV, random, 95% CI

Fernandez-Hevia 12 0.9 37 11 0.6 37 21.9 1.00 (0.65, 1.35) 2014 
De’Angelis 9.68 4.57 32 9.19 5.56 32 17.6 0.49 (–2.00, 2.98) 2015 

Chen 11.8 7.5 50 11.1 7.7 100 17.4 0.70 (–1.87, 3.27) 2016 

Chouillard 11.4 6 18 13.7 8.3 15 10.8 –2.30 (–7.33, 2.73) 2016 

Mege 10 1.95 41 5 1.75 41 21.5 5.00 (4.20, 5.80) 2018 

Roodbeen 13 9 34 14 12 34 10.8 –1.00 (–6.04, 4.04) 2018 

Total (95% CI)   212   259 100.0 1.14 (–1.18, 3.46) 
Heterogeneity: t2 = 6.35; c2 = 84.97, df = 5 (p < 0.00001); I2 = 94%
Test for overall effect: Z = 0.97 (p = 0.33)  –10 –5 0 5 10

  TaTME  LaTME

 0.01 0.1 1 10 100
  TaTME  LaTME

A

B
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Positive DRM

Study             TaTME            LaTME  Weight Odds ratio Year Odds ratio M-H, random, 95% CI
or subgroup Events Total Events Total (%) M-H, random, 95% CI

De’Angelis 2 32 0 32 19.8 5.33 (0.25, 111.50) 2015 

Lelong 0 34 1 38 17.9 0.36 (0.01, 9.19) 2016 

Rubinkiewicz 0 35 1 35 17.9 0.32 (0.01, 8.23) 2018 

Mege 1 34 1 34 23.6 1.00 (0.06, 16.67) 2018 

Roodbeen 0 41 3 41 20.8 0.13 (0.01, 2.65) 2018 

Total (95% CI)  176  180 100.0 0.62 (0.16, 2.44) 
Total events 3  6 
Heterogeneity: t2 = 0.00; c2 = 3.37, df = 4 (p = 0.51); I2 = 0%
Test for overall effect: Z = 0.68 (p = 0.50)

Figure 5. Cont.

DRM

Study  TaTME   LaTME  Weight Mean difference  Year Mean difference 
or subgroup Mean SD Total Mean SD Total (%) IV, random, 95% CI  IV, random, 95% CI

Fernandez-Hevia 28 5.69 37 17 4.11 37 13.6 11.00 (8.74, 13.26) 2014 

De’Angelis 21.32 8.59 32 22.92 8.44 32 12.7 –1.60 (–5.77, 2.57) 2015 

Chouillard 32.5 16 18 36.1 13.9 15 8.8 –3.60 (–13.80, 6.60) 2016 

Chen 24 3.79 50 15 2.85 100 13.9 9.00 (7.81, 10.19) 2016 

Chang 13.5 10.5 23 15.5 10.5 23 11.6 –2.00 (–8.07, 4.07) 2017 
Roodbeen 20 7.5 41 20 7.875 41 13.2 0.00 (–3.33, 3.33) 2018 

Persiani 25 13.75 46 15 8.75 46 12.4 10.00 (5.29, 14.71) 2018 

Chen YT 16 4.43 39 19 4.11 64 13.8 –3.00 (–4.72, –1.28) 2018 

Total (95% CI)   286   358 100.0 2.83 (–2.11, 7.77) 
Heterogeneity: t2 = 45.26; c2 = 183.90, df = 7 (p < 0.00001); I2 = 96%
Test for overall effect: Z = 1.12 (p = 0.26)  –20 –10 0 10 20

  TaTME  LaTME

 0.01 0.1 1 10 100
  TaTME  LaTME

C
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 0.01 0.1 1 10 100
  TaTME  LaTME

 0.01 0.1 1 10 100
  TaTME  LaTME

Harvested lymph nodes

Study             TaTME            LaTME  Weight Odds ratio Year Odds ratio M-H, random, 95% CI
or subgroup Events Total Events Total (%) M-H, random, 95% CI

Fernandez-Hevia 34 37 35 37 7.6 0.65 (0.10, 4.12) 2014 

De’Angelis 27 32 24 32 13.7 1.80 (0.52, 6.25) 2015 

Rasulov 15 22 17 23 13.0 0.76 (0.21, 2.75) 2016 

Lelong 34 34 36 38 3.1 4.43 (0.22, 101.99) 2016 

Chouillard 14 18 8 15 10.5 3.06 (0.68, 13.79) 2016 

Rubinkiewicz 31 35 29 35 12.1 1.60 (0.41, 6.26) 2018 

Roodbeen 39 41 36 41 8.7 2.71 (0.49, 14.84) 2018 

Persiani 40 56 39 46 14.7 1.20 (0.37, 3.88) 2018 

Mege 18 34 27 34 16.5 0.29 (0.10, 0.85) 2018 

Total (95% CI)  299  301 100.0 1.15 (0.65, 2.04) 
Total events 252  251
Heterogeneity: t2 = 0.21; c2 = 11.19, df = 8 (p = 0.19); I2 = 28%
Test for overall effect: Z = 0.50 (p = 0.62)

Stoma

Study             TaTME            LaTME  Weight Odds ratio Year Odds ratio M-H, random, 95% CI
or subgroup Events Total Events Total (%) M-H, random, 95% CI

Fernandez-Hevia 32 37 30 37 17.5 1.49 (0.43, 5.22) 2014 

Chen 46 50 91 100 17.8 1.14 (0.33, 3.89) 2016 

Chouillard 14 18 13 15 10.6 0.54 (0.08, 3.45) 2016 

Rasulov 22 22 21 23 4.6 5.23 (0.24, 115.38) 2016 

Chang 21 23 23 23 4.6 0.18 (0.01, 4.03) 2017 

Mege 31 34 31 34 12.2 1.00 (0.19, 173.47) 2018 

Persiani 45 46 31 46 9.0 21.77 (2.73, 173.47) 2018 

Roodbeen 28 41 24 41 23.7 1.53 (0.62, 3.77) 2018 

Total (95% CI)  271  319 100.0 1.49 (0.74, 3.04) 
Total events 239  264
Heterogeneity: t2 = 0.34; c2 = 10.76, df = 7 (p = 0.15); I2 = 35%
Test for overall effect: Z = 1.11 (p = 0.27)

B

C

Quality of mesorectum

Study  TaTME   LaTME  Weight Mean difference  Year Mean difference 
or subgroup Mean SD Total Mean SD Total (%) IV, random, 95% CI  IV, random, 95% CI

Fernandez-Hevia 14.3 6 37 14.7 6 37 12.8 –0.40 (–3.13, 2.33) 2014 
De’Angelis 17.06 7.14 32 18.63 10.1 32 8.7 –1.57 (–5.86, 2.72) 2015 

Rasulov 21 13.5 22 26 12 23 4.2 –5.00 (–12.47, 2.47) 2016 

Lelong 14 7 34 12 5.25 38 12.4 2.00 (–0.88, 4.88) 2016 

Chouillard 10.8 4.3 18 12.3 9.9 15 6.6 –1.50 (–6.89, 3.89) 2016 

Chen 16.7 7.8 50 17.4 8.9 100 12.7 –0.70 (–3.48, 2.08) 2016 

Chang 22.8 10.8 23 19.5 8.6 23 6.3 3.30 (–2.34, 8.94) 2017 

Roodbeen 18 3.25 41 14 3.25 41 16.8 4.00 (2.59, 5.41) 2018 
Mege 14 10 34 14 8 34 8.7 0.00 (–4.30, 4.30) 2018 

Chen YT 20.8 9 39 18.8 8.1 64 10.8 2.00 (–1.45, 5.45) 2018 

Total (95% CI)   330   407 100.0 0.76 (–0.97, 2.48) 
Heterogeneity: t2 = 4.08; c2 = 22.95, df = 9 (p = 0.006); I2 = 61%
Test for overall effect: Z = 0.86 (p = 0.39)  –10 –5 0 5 10

  TaTME  LaTME

A

Figure 6. Forest plots describing oncological outcomes: quality of mesorectum (A), number of harvested 
lymph nodes (B) and temporary stoma (C) between TaTME and LaTME
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Figure 7. Forest plot describing oncological outcome of local recurrence

 0.01 0.1 1 10 100
  Favours (experimental) Favours (control)

Local recurrence

Study             TaTME            LaTME  Weight Risk ratio Year Risk ratio M-H, random, 95% CI
or subgroup Events Total Events Total (%) M-H, random, 95% CI

De’Angelis 1 32 2 32 32.4 0.50 (0.05, 5.24) 2015 

Lelong 2 34 2 38 49.3 1.12 (0.17, 7.51) 2016 

Chen YT 0 34 0 34  Not estimable 2018 

Mege 1 17 0 17 18.2 3.00 (0.13, 68.84) 2018 

Total (95% CI)  117  121 100.0 1.03 (0.27, 3.93) 
Total events 4  4
Heterogeneity: t2 = 0.00; c2 = 0.82, df = 2 (p = 0.66); I2 = 0%
Test for overall effect: Z = 0.04 (p = 0.96)

Figure 8. Funnel plot showing publication bias 
based on overall complication rate
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