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Background: Minimally invasive total mesorectal excision (MiTME) and transanal
total mesorectal excision (TaTME) are popular trends in mid and low rectal
cancer. However, there is currently no systematic comparison between MiTME
and TaTME of mid and low-rectal cancer. Therefore, we systematically study the
perioperative and pathological outcomes of MiTME and TaTME in mid and low
rectal cancer.

Methods: We have searched the Embase, Cochrane Library, PubMed, Medline,
and Web of Science for articles on MiTME (robotic or laparoscopic total
mesorectal excision) and TaTME (transanal total mesorectal excision). We
calculated pooled standard mean difference (SMD), relative risk (RR), and 95%
confidence intervals (Cls). The protocol for this review has been registered on
PROSPERO (CRD42022374141).

Results: There are 11010 patients including 39 articles. Compared with TaTME,
patients who underwent MITME had no statistical difference in operation time
(SMD -0.14; CI -0.31to0 0.33; 1°°84.7%, P=0.116), estimated blood loss (SMD 0.05;
Cl-0.05 to 0.14; 1>-48%, P=0.338), postoperative hospital stay (RR 0.08; CI -0.07
to 0.22; 12=0%, P=0.308), over complications (RR 0.98; CI 0.88 to 1.08; 1°725.4%,
P=0.644), intraoperative complications (RR 0.94; Cl 0.69 to 1.29; 2731.1%,
P=0.712), postoperative complications (RR 0.98; Cl 0.87 to 1.11; 1°716.1%,
P=0.789), anastomotic stenosis (RR 0.85: Cl 0.73 to 0.98; 1°=7.4%, P=0.564),
wound infection (RR 1.08; CI 0.65 to 1.81; 12°1.9%, P=0.755), circumferential
resection margin (RR 1.10; Cl 0.91 to 1.34; 1°70%, P=0.322), distal resection
margin (RR 1.49; Cl 0.73 to 3.05; 12°0%, P=0.272), major low anterior resection
syndrome (RR 0.93; CI 0.79 to 1.10; 1>70%, P=0.386), lymph node vyield (SMD
0.06; CI -0.04 to 0.17; 1239.6%, P=0.249), 2-year DFS rate (RR 0.99; C| 0.88 to
1.11; 1°70%, P = 0.816), 2-year OS rate (RR 1.00; Cl 0.90 to 1.11; 1>°0%, P = 0.969),
distant metastasis rate (RR 0.47; Cl 0.17 to 1.29; 1°=0%, P = 0.143), and local
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recurrence rate (RR 1.49; Cl 0.75 to 2.97; 1°=0%, P = 0.250). However, patients
who underwent MiTME had fewer anastomotic leak rates (SMD -0.38; Cl -0.59
to -0.17; 1°719.0%, P<0.0001).

Conclusion: This study comprehensively and systematically evaluated the safety
and efficacy of MiTME and TaTME in the treatment of mid to low-rectal cancer
through meta-analysis. There is no difference between the two except for
patients with MITME who have a lower anastomotic leakage rate, which
provides some evidence-based reference for clinical practice. Of course, in the
future, more scientific and rigorous conclusions need to be drawn from multi-
center RCT research.

Systematic review registration: https://www.crd.york.ac.uk/PROSPERO,

identifier CRD42022374141.

KEYWORDS

minimally invasive total mesorectal excision, transanal total mesorectal excision, mid
and low-rectal cancer, systematic review, meta-analysis

1 Introduction

Rectal cancer ranks third among the most common malignant
tumors worldwide (1), and about 65% of rectal cancer is in the
middle to low position. Total mesorectal excision (TME) is
currently the standard surgical procedure for rectal cancer (2, 3).
Some factors related to the recurrence, prolonged operation time
(OP), and increased complications of rectal cancer have been
identified, including male patients, pelvic stenosis, obese patients,
and tumor size (4, 5). With the advancement of medical engineering
technology, minimally invasive total mesorectal excision (MiTME)
has gradually replaced open total mesorectal excision (OpTME) (6).
Compared to OpTME, MiTME has a clear field of vision and a more
precise operation process, which can obtain high-quality TME (7).
However MiTME, especially in patients with difficult pelvic
conditions, may not provide a clearer view and high-quality
TME, and taTME has emerged, overcoming the drawbacks of
previous MiTME techniques (8). There is currently a lack of
meta-analysis that integrates laparoscopic and robotic versus
transanal total mesorectal excision (TaTME). Therefore, the
purpose of the meta-analysis is to analyze the perioperative,
postoperative, and oncology outcomes of MiTME versus TaTME
for mid and low rectal cancer.

2 Methods
2.1 Protocol and guidance
The study was performed according to Preferred Reporting

Items for Systematic Reviews and the meta-analysis (PRISMA) (9)
and the quality evaluation of this article was scored using the
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Newcastle-Ottawa Scale (NOS) score. The protocol for this review
has been registered on PROSPERO (CRD42022374141).

2.2 Search strategy

This study involved literature published in the Embase,
PubMed, Cochrane Library, Medline, and Web of Science up to
September 18, 2022. We defined the eligibility criteria according to
the population(P), intervention(I), comparator(C), outcome, and
study design approach(O). P: The patients with mid and low rectal
cancer. I: undergoing MiTME. C: TaTME was performed as a
comparator. O: one or more of the following outcomes:
perioperative period, postoperative indices, and oncologic
outcomes. The search terms included (laparotomy OR
laparoscopy OR laparoscopic OR minimally invasive OR robot
OR robotic) AND (transanal OR perineal OR natural orifice)
AND (colorectal cancer OR rectal cancer OR mesorectal excision
OR TME OR proctectomy OR anterior resection OR
abdominoperineal excision). The search strategy was not limited
by language or year. The ethics or institutional review committee
did not request it due to the study being designed as a systematic
review and meta-analysis.

2.3 Inclusion and exclusion criteria

We have included the literature by the following criteria.
Comparative data were available on the treatment of mid and
low-rectal cancer through MiTME (RaTME and LaTME) and
TaTME. Outcome indexes should include at least one of the
following, perioperative period, postoperative indices, and
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oncologic outcomes. Any study which did not confirm the above
inclusion criteria was excluded.

2.4 Data extraction and outcome measures

Two researchers (L.D. and Y.L.) independently reviewed the
retrieved literature by the inclusion and exclusion criteria. The third
researcher (Z.Y.C) was asked to participate in the discussion to
decide whether to include when disagreements were encountered.
The extracted data included the first author, publication, country,
study type, group, age, follow-up, tumor height, and tumor size (if
mentioned) (Table 1).

2.5 Statistical analysis

Statistical analysis was performed by Stata v.12.0 (Stata Corp
LLC, College Station, TX, USA). For this meta-analysis, if the
heterogeneity test was ?>50%, P<0.1, we used the random effect
model; if the heterogeneity test was 12<50%, P>0.1, we used the fixed
utility model. The combined r values and 95% confidence intervals
(CIs) of each study were calculated, and the forest map displayed
the characteristics of each study result. The quality of the included
literature was evaluated using the Newcastle-Ottawa scale (NOS).
Begg’s and Egger’s tests were used to test the publication bias. The
P<0.05 was indicated as statistically significant.

3 Results

3.1 Eligible studies and
study characteristics

We initially searched 6059 records. 3376 literature that was
published repeatedly and cross-published were deleted. After
reading the title and abstract, 2399 articles were excluded. After
the remaining 284 pieces of literature were searched for full text,
reading, and quality assessment, 39 pieces of literature (11010
patients: MiTME: 6268 vs TaTME: 4742) were eventually
included (Figure 1). The detailed information on this literature
was listed in Table 1.

3.2 Perioperative outcomes

Data on operation time (OP) were reported in 21 studies (6, 14,
15,17-21,23, 25,27, 30, 36, 38, 41, 44-49). Compared with TaTME,
patients who underwent MiTME had no statistical difference (SMD
-0.00; CI -0.06 to 0.06; 1> = 84.7%, P=0.885). Owing to high
heterogeneity (I*> = 84.7%), we chose subgroup analysis.
Compared with TaTME, patients who underwent RoTME or
LaTME had no statistical difference (SMD -0.03; CI -0.37 to 0.31;
I’ = 82.5%, P=0.866; SMD -0.18; CI -0.40 to 0.04; I ~ 86.0%,
P=0.102). Sensitivity analysis and subgroup analysis cannot reduce
heterogeneity. Therefore, we choose random effect model results
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(SMD -0.14; CI -0.31 to 0.33; I> ~ 84.7%, P=0.116) (Figure 2A). We
included 11 studies (6, 14, 15, 17, 19, 23, 25, 30, 36, 38, 44) about
estimated blood loss (EBL). Compared with TaTME, patients who
underwent MiTME had no statistical difference (SMD 0.00; CI -0.09
to 0.09; I* = 61.2%, P=0.955). Owing to high heterogeneity
(I* = 61.2%), sensitivity analysis was carried out by Stata 12.0.
After removing the studies by Grass et al (19) and Ong et al (30) as
the sample that was “left out”, the pooled results did not change
substantially but the heterogeneity was significantly reduced (SMD
0.05; CI -0.05 to 0.14; I> = 48%, P=0.338) (Figure 2B). Data on
postoperative hospital stays were reported in 7 studies (14, 15, 17,
19, 23, 30, 44). Compared with TaTME, patients who underwent
MiITME had no statistical difference (SMD 0.08; CI -0.07 to 0.22;
I = 0%, P=0.308) (Figure 2C).

Data on over complications were reported in 20 studies (14-16,
19-21, 23, 24, 26, 27, 29, 34, 41, 43-45, 49-51). Compared with
TaTME, patients who underwent MiTME had no statistical
difference (RR 0.98; CI 0.88 to 1.08; I? = 25.4%, P=0.644)
(Figure 2D). Compared with TaTME, patients who underwent
MiITME had no statistical difference in intraoperative (RR 0.94;
CI0.69 to 1.29; I* = 31.1%, P=0.712) (Figure 2E-1) or postoperative
complications (RR 0.98; CI 0.87 to 1.11; I’ ~ 16.1%, P=0.789)
(Figure 2E-2). Compared with TaTME, patients who underwent
MITME had less anastomotic leak rates (SMD -0.38; CI -0.59 to
-0.17; 12 ~ 19.0%, P<0.0001) (Figure 2F), patients who underwent
MITME had no statistical difference in anastomotic stenosis (RR
0.85; CI 0.73 to 0.98; I> = 7.4%, P=0.564) (Figure 2G), and patients
who underwent MiTME had no statistical difference for wound
infection (RR 1.08; CI 0.65 to 1.81; I* = 1.9%, P=0.755) (Figure 2H).

3.3 Postoperative outcomes

Data on circumferential resection margin (CRM) were reported
in 19 studies (11-13, 16, 19, 23-27, 31, 36-38, 43, 44, 49).
Compared with TaTME, patients who underwent MiTME had no
statistical difference (RR 1.10; CI 0.91 to 1.34; = 0%, P=0.322)
(Figure 3A). Data on distal resection margin (DRM) were reported
in 7 studies (24, 25, 27, 36, 38, 45, 46). Compared with TaTME,
patients who underwent MiTME had no statistical difference (RR
1.49; CI 0.73 to 3.05; I = 0%, P=0.272) (Figure 3B). Data on major
low anterior resection syndrome (LARS) were reported in 9 studies
(12, 17, 19, 26, 28, 30, 34, 38, 50). Compared with TaTME, patients
who underwent MiTME had no statistical difference (RR 0.93; CI
0.79 to 1.10; I* = 0%, P=0.386) (Figure 3C). Data on lymph node
yield were reported in 11 studies (14, 15, 19, 23, 24, 30, 36, 41, 43,
48, 49). Compared with TaTME, patients who underwent MiTME
had no statistical difference (SMD 0.06; CI -0.04 to 0.17; ? = 39.6%,
P=0.249) (Figure 3D).

3.4 Oncological outcomes
5 studies recorded on 2-year disease-free survival (DFS) rate

(15, 25, 29, 43, 46), 5 studies recorded on 2-year overall survival
(OS) rate (15, 25, 31, 43, 46), 3 studies recorded on distant
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TABLE 1 The main characteristics of included studies.

NOS
o BMI(Body mass Follow-up = Confounders
Publication . 5 score
index) (kg/m2) (months) adjustment
(max:9)
61.50 34.0 (0.7-
laTME 202 +11.20 24.10+3.40 63(3
Alhanafy et al, Diseases of the colon and South 2014- . o 3) Yes (propensity
Retrospective i 8
2020 (10) rectum Korea 2017 340 (0.7- score matching)
taTME 202 62.40+9.98 24.02+3.10 PN
63.3)
RoTME 117 63 (31-87) 7 (0-15)
Bedrikovetski 2007-
et :l,r zgzvg (Sll) Dis Colon Rectum Australia 2018 Retrospective laTME 1269 66 (18-97) 8 (0-18) No 8
taTME 85 64 (32-86) 7 (1-15)
6242 + 8.14
laTME 36 10.146 2545 + 4.811 1.885 75.08
Bj t al., 2010- . .
joern € J Gastrointest Surg Denmark Prospective No 7
2019 (12) 2017 6488 + 835+
taTME 49 - 26.57 £ 3.476 N 22.69
9.645 1.727
1 67.5 (43.7- N 118.5-24.9:
a/ 0 ( ormal 135
Bjoern et al. 2016 RoTME 89.4) 32 (35.2)
? Int ] Colorectal Dis Denmark Retrospective No 8
2022 (13) 2019
Normal 18.5-24.9:
taTME 115 69 (39-95) 13.5
51 (44.3)
Chang et al., Journal of laparoendoscopic & China 2014- Prospective laTME 23 629 - 12.6 250 -39 33-16 59 - 11 Yes (propensity s
2018 (14) advanced surgical techniques 2017 taTME 23 624 - 12.9 258 - 43 32-21 4314 score matching)
Chen et al,, 2019 o ) 2008- ] laTME 64 64.0 12.2 24633 3215 37.523.7
15) Asian journal of surgery China 2018 Retrospective No 8
( taTME 39 62.0 14.9 25440 3622 17.58.8
Detering et al., Journal of the American 2015- . laTME 396 >75y,232 Yes (propensity
Netherlands Prospective . 9
2019 (16) College of Surgeons 2017 aTME 396 >75y,18.2 score matching)
62.0(33.0- 16.2
laTME 53 7; 0 22.2(16.7~27.7) 12.1~30.4
Dou et al., 2019 Zhonghua Wei Chang Wai Ke . 2016- . 0) (121~304)
. China Retrospective No 6
17) Za Zhi 2017 - 179
taTME 54 ) 21.5(17.8~33.2) ’
(26.0~77.0) (12.1~30.4)
Fernandez-Hevia . 2011- . 1TME 37 695+ 105 2715 Yes (propensity
al. 2015 (18 Annals of Surgery Spain 2013 Retrospective hi 9
et al, 2015 (18) aTME 37 645+118 26+ 14 score matching)
Grass et al., 2021 International journal of 2014- . RoTME » 59.2£11.9 272+ 5.3 259 £ 131
19) colorectal disease Germany 2018 Prospective No 8
( taTME 65 66.6+ 10.4 25.4+ 4.0 257 +11.7
(Continued)
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TABLE 1 Continued

NOS
. BMI(Body mass = Tumor Tumor Follow-up  Confounders
Author Publication . . . . score
index) (kg/m2) size height  (months) adjustment
(max:9)
RoTME 344 67(10.6) 26(4.0)
Hol et al., 2021 Th 2015-
ore (;0) The British journal of surgery Netherlean ds 2017 Retrospective laTME 490 68(9.8) 26(4.4) No 7
taTME 244 66(11.0) 26(4.2)
laTME 182 6668 23.12 (3.894) >0
(11.266) (2.095)
Jang et al., 2021 L 2009- .
Asian journal of surgery Korea Retrospective No 8
@n 2019 68.87 373
taTME 38 : 22.82 (3.149) :
(12.034) (2.974)
69.5 (45—
RoTME 40 88() 35 (0-90)
L L, 201 2014- Y i
aw et al, 2019 Surg Endosc China 0 Prospective s (propen.SIty 7
(22) 2017 score matching)
64.5 (40—
taTME 40 25 (0-60)
79)
52+
RoTME 24 <60: 18 23.6 +3.00 1.99 22
Lee et al., 2018 2013- . Y i
ceetd Ann Coloproctol Korea Prospective © (propen's1ty 7
(23) 2014 61+ score matching)
taTME 21 <60:10 244 + 344 1' 63_ 20.1
Lee et al., 2019 2011 . RoTME 370 62.5 +11.1 25.8 (4.0) 30(21) | 56 (26) Yes (propensity
24 Annals of Surgery Korea 2017 Retrospective hi 9
@4 taTME 226 62.1+11.7 26.1 (3.8) 28(19) | 5.6 (2.5) score matching)
:29 +
56 £ 12 22:9 + 3:2 (16.9- 2:8 +2:0 30:29
laTME 106 13:439 (1-
(26-79) 34.3) (0-8.0) 73)
Li et al,, 2022 2014- Y it
retd Surg Endosc China Retrospective s (proper1.51 4 7
(25) 2019 21:80 + score matching)
55 + 12 23:0 +2:9 (17.2- 3:0 + 1:3 o
taTME 106 18:153 (1-
a (23-78) 323) (0.3-6.6) (
121)
. laTME 30 22.6 (19.3-27.6) 222 .
Li et al,, 2021 2014- Y
te 26 Tech Coloproctol China 2018 Prospective p=0732 es (prope;sny 8
(26) taTME 30 27.3 (24.4-32.5) 138 score matching)
Liu et al,, 2022 ) 2016- ] laTME 545 60 (52-67) 22.8 (20.9-24.8)
7 Annals of Surgery China 2001 Prospective No 9
@7 taTME 544 58 (50-67) 22.9 (20.7-24.9)
Mora et al,, 2018 . . 2011- . 1aTME 15 64
28 Cir Cir Spain 2014 Prospective No 7
(28) WIME 16 59.95
(Continued)
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TABLE 1 Continued

NOS
. BMI(Body mass = Tumor Follow-up = Confounders
Publication Group Cases Age . . . score
index) (kg/m2) size (months) adjustment
(max:9)
69.0 (59.0- 2.5 (2.0- 49.5 (22.6-
laTME 35 74( 0) 25.1 (24.0-30.8) 3(9) 68( 5)
Munini et al., 2012- . . . Y it
;1;1211111 ;9 Int J Colorectal Dis Switzerland 2019 Prospective 8 (prope}r; sty 7
(29) WTME 35 67.0 (60.1- 272 (23.8-289) 2.5 (1.5- 306 (202~ Score matching)
73.6) ’ ’ ’ 3.5) 39.8)
laTME 30 57.9 £ 109 287 £55 204 + 159
O t al,, 2021 2014-
g € 20 Am J Surg USA 2019 Retrospective No 8
(30) taTME 20 614 +11.3 283 +52 249 +12.7
67.28 +
RoTME 713 26.15 + 4.405
10.074
Ose et al., 2021 . 2014- . 67.61
see ©) Colorectal Disease Denmark 2018 Prospective laTME 1163 10254 26.52 £ 7.199 No 8
+
taTME 312 6565 £ 26.08 + 4.419
10.038
Ourd et al., 2022 2016 . laTME 39 69 (61-76) 27 (24-29) 38 (24-63)
a3 Tech Coloproctol Portugal 2018 Retrospective No 8
G taTME 44 66 (59-74) 26 (23- 28) 40 (31-48)
Perdawood et al., ) 2013- ] laTME 25 70 (4984) 26 (1938) 50 (2080) 8 (510) Yes (propensity
2016 (32 Colorectal Disease Denmark 2015 Prospective hi 8
(32 taTME 25 70 (5476) 28 (1846) 50 (2070) | 8 (410) score matching)
66.5 (28—
Persiani et al., . 2007- . 1aTME 46 86) 256 (18.8-33.4) 27 (3-80) Yes (propensity
Dis Colon Rectum Ttaly Prospective . 8
2018 (33) 2017 score matching)
taTME 46 69 (36-94) 25 (19.1-32.8) 25 (8-75)
Pontallier et al,, 2008- ) laTME 34 62 (35-82) 24.8 (18.3-38.3) 4 (1-8) 78
2016 (34) Surg Endosc France 2012 Prospective No 7
taTME 38 62 (39-81) 25.5 (17.3-33.2) 4 (1.5-8) 73
26.0(18.3— 7 Medi
1aTME 23 ( 60 (15-78) ccan 114
37.2) (cm)
Rasul t al., 2013- Y it
asaov @ Tech Coloproctol Russia Prospective © (propen'51 4 8
2016 (35) 2015 26.0(19.7- 6.5 score matching)
taTME 22 ‘32 3)' 56 (30-69) Median 114
’ (cm)
67.16 £ 4.14 +
laTME 32 1003 23.05 £ 2.70 1.89
Ren et al,, 2021 . . 2017- . . i Yes (propensity
Asian ] Surg China Retrospective . 8
(36) 2019 score matching)
65.78 + 4.20 +
taTME 32 22.87 + 2.66
12.37 1.20
(Continued)
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TABLE 1 Continued

NOS
. Study Study BMI(Body mass = Tumor Tumor Follow-up  Confounders
Author Publication Country . ) . . . . score
period design index) (kg/m2) size height  (months) adjustment (max:9)
43.0
laTME 41 66.0+9.2 26.1+ 4.0 (37.0-
55.0) .
Roodb t al., 2013- Y
oodbeett €t @ Surg Endosc Netherlands Prospective es (propen‘s1ty 7
2019 (37) 2017 465 score matching)
taTME 41 62.5+10.7 26.7 £1.9 (34.5-
53.8)
2012-
2014 laTME 35 60.3+10.2 27.1+4.71
Rubinkiewicz . Yes (propensity
Cancer Manag Res Poland Prospective . 8
et al., 2018 (38) 2015- score matching)
taTME 35 64.3+10.1 26.1+4.09
2018
Rubinkiewics 2013 . 1aTME 23 64 [58-67) 26.5 [23.8-30.6] Yes (propensity
L2018 (39 BMC Surg Poland 2017 Prospective hi 6
et al, 2018 (39) @WIME | 23| 60 [51-67] 26 [22.8-29.7) score matching)
35 (21 -
RoTME 21 24 (22 - 26) ( 28 (22 - 38)
Seow—En et al,, 2012- 48)
Ann Acad Med Singap Singapore Prospective No 7
2018 (40) 2015 39 (23 -
taTME 6 24 (20 - 27) 6) 30 (29 - 35)
Sunetal, 2022 Zhonghua Wei Chang Wai Ke China W4 epective laTME 2 5949 24329 72 Yes (propensity .
(41) Za Zhi 2020 @TME 52 50410 243432 7 score matching)
2. .6— E .7
1laTME 27 627 (596 26.1 (25.1-27.3) 595397
Veltcamp 2010- 65.7) 82.0) Yes (propensity
Helbach et al,, Surg Endosc Netherlands 2012 Retrospective score matching) 7
68.0 (64.4- 20.0(6.6—
2019 (42) taTME 27 ( 27.6 (25.7-29.5) (
71.6) 44.4)
Ye et al,, 2021 . 2014- . laTME 70 22.7(x3.0) 20 (4-59) Yes (propensity
03 Eur ] Surg Oncol China 2019 Retrospective hi 8
(43) taTME 70 23.5(+3.5) 18 (3-63) score matching)
Zeng et al., 2020 Surgical Endoscopy and Other . 2016- . 1/TME 133 561109 222429 3.0+ 13
m 1 ional Techni China 2018 Retrospective No 8
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metastasis (23, 31, 43), and 8 studies recorded on local recurrence
(15, 23, 25, 29, 31, 43, 46, 48). There are similarities between
MITME and TaTME for the 2-year DFS rate (RR 0.99; CI 0.88 to
1.11; I* ~ 0%, P = 0.816) (Figure 4A), 2-year OS rate (RR 1.00; CI
0.90 to 1.11; I? ~ 0%, P = 0.969) (Figure 4B), distant metastasis rate
(RR 0.47; CL 0.17 to 1.29; I> = 0%, P = 0.143) (Figure 4C), and local
recurrence rate (RR 1.49; CI 0.75 to 2.97; I> = 0%, P =
0.250) (Figure 4D).

4 Publication bias

We conducted publication bias on more than 15 included
studies using Begg’s test. For OP, Begg’s test results revealed that
t=-1.87, P=.075 in Supplementary Figure 1A. For over
complications. Begg’s test results revealed that t=0.81, P=.427 in
Supplementary Figure 1B. For the circumferential resection margin,
Begg’s test results revealed that t=4.20, P=.001 in Supplementary
Figure 1C. There is no publication bias except circumferential
resection margin in the above.

5 Discussion

As TaTME has reported more and more in recent years, so has its
controversy (52). The main focus is on whether TaTME can get better
safety and efficacy with mid to low-rectal cancer in patients. The results
of this study show that patients who underwent MiTME had fewer
anastomotic leak rates. Compared with TaTME, patients who
underwent MiTME had no statistical difference in OP, EBL,
postoperative hospital stay, over complications, intraoperative
complications, postoperative complications, anastomotic stenosis,
wound infection, CRM, DRM, major LARS, lymph node yield, 2-
year DFS rate, 2-year OS rate, distant metastasis rate, and local
recurrence rate. The absence of heterogeneity in postoperative
hospital stays, circular differential recovery margin, total recovery
margin, major low adverse recovery syndrome, 2-year disease-free
survival, 2-year overall survival rate, distance metastasis rate, and local
recurrence rate indicates that these results are reliable. The slightly
lower heterogeneity of postoperative hospital stays, over applications,
intra-operational applications, postoperative applications, analytical
leak rates, analytical stenosis, and weak node yield indicates that these
results are relatively reliable. The heterogeneity of EBL is slightly
higher, which may be related to different surgeons. The high
heterogeneity of OP indicates the low reliability of these results.

CRM positive rate is a good evaluation index for tumor
outcome (53). This study’s results suggest no significant difference
in the positive rate of CRM, DRM, lymph node yield between
TaTME and MITME. This indicates that there is no difference in
the treatment effectiveness between the two. In secondary
outcomes, there is no significant difference between the two in
terms of OP, EBL, postoperative hospital stays, CRM, DRM, LARS,
lymph node yield, and incidence of intraoperative and
postoperative complications. However, it is expected to achieve
better results with the technique becomes more proficient in the
application of mid and low rectal cancer (54). For oncological
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FIGURE 2

Meta-analysis of minimally invasive total mesorectal excision vs transanal total mesorectal excision for mid and low rectal cancer in (A) operation
time, (B) estimated blood loss (C) postoperative hospital stays (D) over complications, (E) intraoperative or postoperative complications, (F)
anastomotic leak rates, (G) anastomotic stenosis, (H) wound infection.
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FIGURE 3

Meta-analysis of minimally invasive total mesorectal excision vs transanal total mesorectal excision for mid and low rectal cancer in (A) circumferential
resection margin, (B) distal resection margin, (C) major low anterior resection syndrome, and (D) lymph node yield.

outcomes, only a small portion of studies have reported differences
in late local recurrence and survival between the two groups. The
Zeng (46) et al.’s study was found that the local recurrence rate was
3.8% in both groups of patients and another study confirmed that
local recurrence is only 3% after TaTME for rectal cancer (55).
However, our research results showed that there was no difference
in DFS, OS, distance metastasis rate, and local recurrence rate
between the two groups at 2 years. Currently, larger RCT studies are
underway (56), and more reliable results are expected.

Both types of rectal cancer surgery have a certain impact on a
patient’s quality of life (57), mainly LARS (58). A study suggests that
some patients develop severe LARS after TaTME (59). Another article
found alow incidence of mild/severe LARS in patients after TaTME (60).
There was no significant difference in LARS between the two groups in
this study. It shows that the probability of anal sphincter injury function
damage is not increased after the anal operation of TaTME. This
conclusion also adds a strong backing for the application of TaTME.

Of course, our research also has some limitations: 1. The
included studies are retrospective studies or prospective cohort

Frontiers in Oncology

studies, which will inevitably be affected by selection bias. 2. In
terms of the baseline report of the cases included in the literature,
only some of them were provided. Of course, we analyzed the
baseline data that can be extracted from the included literature, but
we still lacked the comprehensiveness of the data, and could not
conduct subgroup analysis according to general characteristics,
such as male-female ratio, BMI value, etc. 3. In the data analysis,
although we conducted a sensitivity analysis on highly
heterogeneous outcome indicators, some results did not identify
the source of their heterogeneity. 4. In terms of analysis indicators,
the long-term efficacy, such as local tumor recurrence rate, was not
analyzed by subgroup according to the follow-up time, while only 5
articles were included in the 2-year DFS and 2-year OS, and the
number of articles included in the analysis was insufficient. 5. At
present, the follow-up time of various studies is limited, and not
enough long-term efficacy data is provided for analysis. In terms of
functional outcome data, only kinds of literature mention it and it is
not uniformly quantified, which causes certain difficulties
in analysis.
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rate, (B) 2-year OS rate, (C) distant metastasis rate, and (D) local recurrence rate.

6 Conclusion

This study comprehensively and systematically evaluated the
safety and efficacy of MiTME and TaTME in the treatment of mid
to low rectal cancer through meta-analysis. There is no difference
between the two except for patients with MiTME who have a lower
anastomotic leakage rate, which provides some evidence-based
reference for clinical practice. Of course, in the future, more
scientific and rigorous conclusions need to be drawn from multi-
center RCT research.
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