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Abstract

total mesorectal excision, TME = total mesorectal excision.

mesorectal excision

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

Methods: Articles included searching through the Embase, Cochrane Library, PubMed, Medline, and Web of science for articles
on LaTME and TaTME. 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 (CRD42022380067).

Results: There are 8761 participants included in 33 articles. Compared with TaTME, patients who underwent LaTME had
no statistical difference in operation time (OP), estimated blood loss (EBL), postoperative hospital stay, over complications,
intraoperative complications, postoperative complications, anastomotic stenosis, wound infection, circumferential resection
margin, distal resection margin, major low anterior resection syndrom, lymph node yield, loop ileostomy, and diverting ileostomy.
There are similarities between LaTME and TaTME for 2-year DFS rate, 2-year OS rate, distant metastasis rat, and local recurrence
rate. However, patients who underwent LaTME had less anastomotic leak rates (RR 0.82; 95% Cl: 0.70-0.97; > = 10.6%,
P =.019) but TaTME had less end colostomy (RR 1.96; 95% CI: 1.19-3.23; > = 0%, P = .008).

Conclusion: This study comprehensively and systematically evaluated the differences in safety and effectiveness between
LaTME and TaTME in the treatment of mid and low rectal cancer through meta-analysis. Patients who underwent LaTME had less
anastomotic leak rate but TaTME had less end colostomy. There is no difference in other aspects. Of course, in the future, more
scientific and rigorous conclusions need to be drawn from multi-center RCT research.

Abbreviations: Cls = confidence intervals, EBL = estimated blood loss, LaTME = laparoscopic total mesorectal excision,
MITME = minimally invasive total mesorectal excision, RR = relative risk, SMD = standard mean difference, TaTME = transanal

Keywords: laparoscopic total mesorectal excision, meta-analysis, mid and low rectal cancer, systematic review, transanal total

1. Introduction

Total mesorectal excision (TME) is one of the gold standard for
surgical treatment of middle and low rectal cancer, meanwhile an
important protective factor for local recurrence of tumors and
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long-term survival of patients after surgery.!! In recent years, lap-
aroscopic total mesorectal excision has become the main means
of clinical treatment for rectal cancer with its advantages of less
trauma and quick recovery.?3l However, it is very difficult for male,
obese, middle and low rectal cancer patients with large tumors after
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neoadjuvant treatment or pelvic stenosis, whether through mini-
mally invasive or laparotomy TME, which tends to lead to insuf-
ficient distal margin and increased positive rate of circumferential
margin.” In this context, some scholars believe that transanal total
mesorectal excision (taTME) can overcome the technical difficul-
ties of minimally invasive total mesorectal excision (MiTME) in
some cases and improve the quality of surgical specimens due to its
good “bottom-up” anatomical vision.>*! Therefore, this study aims
to provide more basis for clinical treatment decisions by comparing
the impact of laparoscopic total mesorectal excision (LaTME) sur-
gery and TaTME surgery on perioperative, intestinal function, and
oncology results of rectal cancer patients.

2. Methods

2.1. Protocol and guidance

This study has been reported in line with PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)!”!
and AMSTAR (Assessing the methodological quality of system-
atic reviews) Guidelines. The protocol for this review has been
registered on PROSPERO (CRD42022380067).

Medicine

2.2. Search strategy

The study involved literature published in the Embase,
PubMed, Cochrane Library, Medline, and Web of Science up to
30/11/2022. 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 laparoscopic total mesorectal excision.

C: transanal total mesorectal excision was performed as a
comparator.

O: one or more of the following outcomes: perioperative
period, postoperative, and oncologic outcomes.

The search terms included (laparotomy OR laparoscopy
OR laparoscopic OR minimally invasive) AND (transanal OR
perineal OR natural orifice) AND (colorectal cancer OR rec-
tal cancer OR mesorectal excision OR TME OR proctectomy
OR anterior resection OR abdominoperineal excision). The
search strategy was not limited by language or year. It was
not requested by the ethics or institutional review committee
due to the study being designed as a systematic review and
meta-analysis.

Records identified through
database searching!
(n=5346)¢

Additional records identified
through other sources!
(n=0)¢

Records after duplicates removed.
(n= 2868)¢

A

Screening® ] { Identiﬁcation«'—’]

Records screened/

Records excluded!

\ 4

(n=2478)< (n=2185)¢
—
() \
g Full-text articles assessed Full-text articles excluded (n
é‘ for eligibility. =98)¢
E (n=293)¢ Abstracts (n=35)¢
%” Review articles (n=56)«
Incomplete data (n=28)<
3 Did not meet criteria (n=43)¢
\ ) Studies included in
qualitative synthesis!
) (n=33)¢
-
g Y
—3 Studies included in
= quantitative synthesis
(meta-analysis))
- (n=33)¢

Figure 1. Flowchart for records selection process of the meta-analysis. (According to PRISMA template: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA
Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6 (7): €1000097. doi:10.1371/journal.

Pmed 1000097).
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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 LaTME and TaTME. Outcome
indexes should include at least one of the following, periopera-
tive period, postoperative, and 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 discus-
sion to decide whether to include when disagreements were
encountered. The extracted data included the first author, publi-
cation, 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). For this meta-analysis, if the het-
erogeneity test was I> > 50%, P < .1, we used the random effect
model; if the heterogeneity test was I> < 50%, P > .1, we used the
fixed utility model. The combined 7 values and 95% confidence

www.md-journal.com

intervals (Cls) 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). The Begg and Egger tests were used to test
the publication bias. The P < .05 was indicated as statistically
significant.

3. Results

3.1. Eligible studies and study characteristics

We initially searched 5346 records. 2868 literature that was
published repeatedly and cross-published were deleted. After
reading the title and abstract, 2185 articles were excluded.
After the remaining 293 pieces of literature were searched for
full text, reading, and quality assessment, 33 pieces of literature
(8761 participants: LaTME: 5655 vs TaTME: 3106) were even-
tually included (Fig. 1: Guidelines Flow Diagram). The detailed
information on this literature is listed in Table 1.

3.2. Perioperative outcomes

We included 17 studies!®2* about operation time. Compared
with TaTME, patients who underwent LaTME had no statisti-
cal difference (SMD -0.01; 95% CI: -0.07 to 0.05; I> = 89.2%,
P =.679). Owing to high heterogeneity (I*> = 89.2%), sensitivity

A
Study %
D SMD (95% Cl) Weight
1
Dou et al., 2019 —E——O— 0.11 (-0.27, 0.48) 5.32
Zeng et al., 2022 —;4— -0.14 (-0.38, 0.09) 5.98
Zeng et al., 2021 (phase 1) _— -0.67 (-1.11, -0.23) 5.01
Zeng etal., 2021 (phase 2) -5——0— 0.14 (-0.24, 0.52) 5.31
Zeng etal., 2021 (phase 3) X —_— 0.77 (0.45, 1.10) 557
Sun et al., 2022 —— : -0.95 (-1.36, -0.55) 5.19
Ren et al., 2021 - i -0.89 (-1.41, -0.38) 462
Ose et al., 2021 : — 0.19 (0.07, 0.32) 6.34
ong et al., 2021 - - -0.60 (-1.18, -0.02) 430
Liu et al., 2022 : - 0.07 (-0.05, 0.19) 6.35
Jang et al., 2021 —0'%— -0.27 (-0.62, 0.08) 547
Hol et al., 2021 —_— : -0.93 (-1.21, -0.65) 5.79
Zuhdy et al., 2020 > : -0.88 (-1.55, -0.21) 3.86
Zeng et al., 2020 E —_— 0.31 (0.06, 0.55) 595
Rubinkiewicz et al., 2018 ——— : -0.95 (-1.44, -0.45) 473
Fernandez-Hevia et al., 2015 : _—— 0.67 (0.20, 1.14) 4.86
Chen etal., 2019 _-0—:— -0.47 (-0.87, -0.06) 5.20
Chang et al., 2018 : * -0.13 (-0.71, 0.44) 4.30
Liet al., 2022 : —— 0.20 (-0.07, 0.47) 5.84
Overall (I-squared = 89.2%, p = 0.000) <> -0.20 (-0.41, 0.00) 100.00
NOTE: Weights are from random effects analysis E
—1.I55 0 1.!’)5

Figure 2. Meta-analysis of laparoscopic 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 stay.
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Study %
ID SMD (95% CI) Weight
v
1
1
Lietal., 2022 ————— 0.09 (-0.18, 0.36) 23.58
1
1
1
Chang et al., 2018 -0.03 (-0.61, 0.55) 512
1
1
1
Zeng etal., 2020 ———— 0.16 (-0.08, 0.40) 28.96
1
1
1
Rubinkiewicz et al., 2018 -0.44 (-0.92, 0.03) 760
1
1
1
Ren et al., 2021 0.06 (-0.43, 0.56) 712
Ong etal., 2021 -0.68 (-1.26, -0.10) 5.05
Chenetal., 2019 -0.27 (-0.67,0.13) 10.70
Dou et al., 2019 -0.18 (-0.56, 0.20) 11.86
Overall (I-squared = 45.8%, p = 0.074) -0.05 (-0.18, 0.08) 100.00
I
-1.26 [ 1.26
Study %
ID SMD (95% CI) Weight
I
1
1
Douetal,, 2019 : -0.04 (-0.42,0.34) 19.16
1
1
1
Ong etal., 2021 : 0.18 (-0.38, 0.75) 856
1
1
I
Zeng et al., 2020 0.06 (-0.18, 0.31) 4671
1
I
I
1
Chen etal., 2019 T 0.10 (-0.30, 0.50) 17.34
1
1
1
1
Chang et al., 2018 -0.09 (-0.67, 0.49) 823
1
1
1
Overall (I-squared = 0.0%, p = 0.947) ! 0.05(-0.12,0.21) 100.00
1
1
I
1
1
1
I
1
1
T T
-751 0 751

Figure 2. Continued
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analysis cannot reduce heterogeneity. Therefore, we choose ran-
dom effect model results (SMD -0.20; 95% CI: -0.41 to 0.00;
I>=89.2%, P =.055) (Fig. 2A).

Data on EBL were reported in 9 studies./8-10:1416-19.23]
Compared with TaTME, patients who underwent LaTME
had no statistical difference (SMD 0.08; 95% CI: -0.01 to
0.17; I*=60.4%, P=.074). Owing to high heterogeneity
(I = 60.4%), sensitivity analysis was carried out by Stata 12.0.
After removing the studies by Ose et all'” as the sample that
was “left out,” the pooled results did change substantially but
the heterogeneity was significantly reduced (SMD -0.05; 95%
CL: -0.18 to 0.08; I> = 45.8%, P = .474) (Fig. 2B). We included
5 studies!®1%1623 about postoperative hospital stay. Compared
with TaTME, patients who underwent LaTME had no statis-
tical difference (SMD 0.05; 95% CI: -0.12 to 0.21; I* = 0%,
P=.577) (Fig. 2C).

We included 15 studies!®?121415:2021.2325-311 ahout over com-
plications. Compared with TaTME, patients who underwent
LaTME had no statistical difference (RR 0.96; 95% CI: 0.86—
1.07; I> = 32.1%, P = .418) (Fig. 3A). Compared with TaTME,
patients who underwent LaTME had no statistical difference in
intraoperative or postoperative complications (RR 0.92; 95%
CL 0.67-1.25; I =21.3%, P =.582; RR 0.95; 95% CI: 0.81—
1.10; I? = 24.8%, P = .489) (Fig. 3B). Compared with TaTME,
patients who underwent LaTME had less anastomotic leak rates
(RR 0.825 95% CI: 0.70-0.97; I> = 10.6%, P =.019) (Fig. 3C),
patients who underwent LaTME had no statistical difference in
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anastomotic stenosis (RR 1.01; 95% CI: 0.51-2.01; I> = 0%,
P =.979) (Fig. 3D), and patients who underwent LaTME had
no statistical difference for wound infection (RR 1.01; 95% CI:
0.51-2.01; I* = 0%, P = .979) (Fig. 3E).

We included 14 studies!!*151921-23.25-27.31341 ahout circumfer-
ential resection margin. Compared with TaTME, patients who
underwent LaTME had no statistical difference (RR 1.18; 95%
CIL: 0.86-1.61; I* = 0%, P = .304) (Fig. 4A). We included 7 stud-
iesl!#13:18.1921.22.251 ahout distal resection margin. Compared with
TaTME, patients who underwent LaTME had no statistical
difference (RR 2.36; 95% CI: 1.00-5.59; I =0%, P =.051)
(Fig. 4B). Data on major low anterior resection syndrome were
reported in 8 studies.[!*!16:19:27:29:30.32.351 Compared with TaTME,
patients who underwent LaTME had no statistical difference
(RR 0.93; 95% CIL: 0.76-1.14; I?=0%, P =.482) (Fig. 4C).
Data on lymph node yield were reported in 5 studies.!®%16:18:20:31]
Compared with TaTME, patients who underwent LaTME had
no statistical difference (SMD 0.00; 95% CI: -0.17 to 0.18;
2=29.4%, P = .981) (Fig. 4D).

We included 2 studies?>31 about loop ileostomy. Compared
with TAaTME, patients who underwent LaTME had no statisti-
cal difference (RR 0.88; 95% CI: 0.76-1.02; I2 = 0%, P = .917)
(Fig. 5A). Data on end colostomy were reported in 3 stud-
ies. 1225331 Compared with LaTME, patients who underwent
TaTME had less end colostomy. Owing to high heterogeneity
(I? = 62.6%), sensitivity analysis was carried out by Stata 12.0.
After removing the studies by Bedrikovetski et al**! as the sample
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Figure 3. Meta-analysis of laparoscopic total mesorectal excision vs transanal total mesorectal excision for mid and low rectal cancer in A: over complications,
B: intraoperative or postoperative complications, C: anastomotic leak rates, D: anastomotic stenosis, E: wound infection.
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Figure 3. Continued

that was “left out,” the pooled results did change substantially
but the heterogeneity was significantly reduced (RR 1.96; 95%
Cl: 1.19-3.23; I* = 0%, P = .008) (Fig. 5B). We included 3 stud-
ies!123¢1 about diverting ileostomy. Compared with TaTME,
patients who underwent LaTME had no statistical difference
(RR 0.93; 95% CI: 0.81-1.07; I* = 0%, P = .339) (Fig. 5C).

3.3. Oncological outcomes

Five studies recorded on 2-year disease-free survival (DFS)
rate, 142228311 5 studies recorded on 2-year overall survival
rate, 142231331 2 studies™3! recorded on distant metastasis, and
6 studies!®!422283133] recorded on local recurrence. There are
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similarities between LaTME and TaTME for 2-year DFS rate
(RR 0.99; 95% CI: 0.88-1.11; I>=0%, P =.816) (Fig. 6A),
2-year OS rate (RR 1.00; 95% CI: 0.90-1.11; I> = 0%, P = .969)
(Fig. 6B), distant metastasis rate (RR 0.47; 95% CI: 0.16-1.44;
I? = 0%, P = .189) (Fig. 6C), and local recurrence rate (RR 1.63;
95% CI: 0.78-3.41; I = 0%, P = .197) (Fig. 6D).

4. Publication bias

We conducted publication bias on more than 15 included stud-
ies using Begg test. For operation time, Begg test results revealed
that +=-1.99, P =.065 in Figure S1A, Supplemental Digital
Content, http:/links.lww.com/MD/L.292. For over complica-
tions. Begg test results revealed that t = 0.80, P = .435 in Figure
S1B, Supplemental Digital Content, http:/links.lww.com/MD/
L.293. There is no publication bias except circumferential resec-
tion margin in the above.

5. Discussion

The first application of TaTME to rectal cancer was reported
by Sylla et al®”! in 2010. In the past decade, TaAaTME has made

great progress. Colorectal surgeons around the world have been
committed to exploring TaTME. With the establishment of the
“International TaTME Registration Research Cooperation
Group” by the University of Oxford in 2014, early research data
showed that the integrity and near integrity of the mesorectum
after TaTME surgery could reach 96 %, while the positive rate of
CRM was only 2.7%.5381 Recently, the positive rate of CRM pub-
lished by the cooperation group was 4%.5% However, a study in
Norway showed that the local recurrence rate of tumors and the
incidence of anastomotic leakage in TATME patients were higher
than the average level of matched cases. Therefore, Norway has
issued an urgent appeal to stop TAaTME surgery.*”! A study on
MITME versus TaTME for mid and low rectal cancer suggests
that patients with MiTME who have a lower anastomotic leakage
rate.*] Our conclusion also confirms that Patients who underwent
LaTME had less anastomotic leak rate. However, TaTME had
less end colostomy. The possible reason is that the TATME group
has more hand-sewn anastomosis.**! Completing TaTME surgery
is difficult to operate and has a long learning curve. It is often
necessary to deal with the tumor before disconnecting the blood
vessels during surgery. The exploration of the abdominal cavity is
limited. Laparoscopic or robotic TaTME is a combined anal and
abdominal approach, which is relatively simple to operate and
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Figure 4. Meta-analysis of laparoscopic 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, D: lymph node yield.

has a short learning curve. It is worth promoting in clinical prac-
tice.['*2] Given the current disputes between TAaTME and LaTME
on the positive rate of CRM, the integrity of mesorectum, and
postoperative anastomotic leakage, some scholars have explored
evidence-based medicine using the method of meta-analysis.
However, some of the results of the published meta-analysis stud-
ies are quite different.**”) By reading and analyzing multiple
literature related to this study, the following points may be the
reasons for inconsistent meta-analysis results: The quantity and
quality of the included literature. In the early studies, such as Xu,
Ma, etc.,***! only 7 studies were included, and the number of
cases in the same group reported in some literature was small.
The general characteristics of the cases included in the literature
vary. For the TAaTME operation, male patients, obesity, the dis-
tance from the lower edge of the tumor to the anal margin, and
whether new adjuvant therapy is used are important factors that
affect the outcome analysis indicators. The outcome indicators of
some studies are too few to explain the conclusions. Inappropriate
choice of analysis model and no further search for the source or
description of outcome heterogeneity.

In terms of long-term effects after surgery, this study analyzed
that there was no statistical difference between the 2 groups in local
recurrence, distant metastasis, 2-year DFS, and 2-year OS. And the
results were stable. The local recurrence rate was included in 6 arti-
cles, but no subgroup analysis of follow-up time was carried out
for them, while 2-year DFS and OS were only included in 5 articles,
so the long-term effect of the 2 groups needs further research.

11

Of course, our research also has some limitations: The
included studies are retrospective studies or prospective
cohort studies, which will inevitably be affected by selection
bias. 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 accord-
ing to general characteristics, such as male-female ratio, BMI
value, etc. In the data analysis, although we conducted a sen-
sitivity analysis on highly heterogeneous outcome indicators,
some results did not identify the source of their heterogeneity.
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. At pres-
ent, 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.

6. Conclusion

This study comprehensively and systematically evaluated the
differences in safety and effectiveness between LaTME and
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TaTME in the treatment of mid and low rectal cancer through
meta-analysis. Patients who underwent LaTME had less anas-
tomotic leak rate but TAaTME had less end colostomy. There is
no difference in other aspects. Of course, in the future, more sci-
entific and rigorous conclusions need to be drawn from multi-
center RCT research.
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Figure 5. Meta-analysis of laparoscopic total mesorectal excision vs transanal total mesorectal excision for mid and low rectal cancer in A: loop ileostomy. B:
end colostomy. C: diverting ileostomy.
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Figure 6. Meta-analysis of laparoscopic total mesorectal excision vs transanal total mesorectal excision for mid and low rectal cancer in A: 2-year DFS rate, B:
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