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Abstract

Background Minimally invasive treatment of early-stage rectal lesion has presented good results, with lower morbidity than
surgical resection. Transanal endoscopic microsurgery (TEM) and transanal minimally invasive surgery (TAMIS) are the
main methods of transanal surgery. However, endoscopic submucosal dissection (ESD) has been gaining ground because it
allows en bloc resections with low recurrence rates. The aim of this study was to analyze ESD in comparison with transanal
endoscopic surgery.

Methods We searched MEDLINE, EMBASE, SciELO, Cochrane CENTRAL, and Lilacs/Bireme with no restrictions on
the date or language of publication. The outcomes evaluated were recurrence rate, complete (R0) resection rate, en bloc
resection rate, length of hospital stay, duration of the procedure, and complication rate.

Results Six retrospective cohort studies involving a collective total of 326 patients—191 in the ESD group and 135 in the
transanal endoscopic surgery group were conducted. There were no statistically significant differences between the groups
for any of the outcomes evaluated.

Conclusions For the minimally invasive treatment of early rectal tumor, ESD and surgical techniques do not differ in terms
of local recurrence, en bloc resection rate, R0 resection rate, duration of the procedure, length of hospital stay, or complica-
tion rate, however, evidence is very low.

Keywords Rectal neoplasms - Transanal endoscopic microsurgery - Endoscopic mucosal resection - Endoscopic
submucosal dissection - Learning curve

Colorectal cancer is the third most common type of can-  worldwide [1, 2]. Colorectal carcinomas that invade only
cer and the second leading cause of cancer-related death  the submucosal layer (without invading the deeper layers)

are classified as T1 tumors. Early diagnosis and treatment
Electronic supplementary material The online version of this of T1 tumors confer an excellent prognosis, lllnless there. are
article (https://doi.org/10.1007/500464-019-07271-2) contains lymph node metastases [3]. The treatment is challenging,
supplementary material, which is available to authorized users. given that the lymph node involvement can be verified only
after surgical lymphadenectomy. Therefore, although the
standard treatment is surgical resection, modalities of local
resection are possible treatments in cases where there is lit-
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For the treatment of rectal tumors, TEM is a well-estab-
lished procedure. Through the use of TEM, with a recto-
scope, rectal tumors located 4-18 cm from the anal verge
can be totally resected from the rectal wall [4]. Developed
in 2009, TAMIS is a hybrid technique, combining TEM and
laparoscopy, in which a single portal is used as a transanal
access platform for the excision of rectal lesions [5]. For
early-stage rectal tumors, EMR and ESD are the two main
endoscopic treatments. There are certain limitations to the
use of EMR [6]: it can be employed only for lesions smaller
than 20 mm; it involves piecemeal resection; it has a resec-
tion rate of only approximately 50%; and it does not allow
adequate evaluation of the margins or depth of invasion. In
contrast, ESD is used for larger lesions, involves en bloc
resection, and has a higher resection rate. In addition, the
rate of recurrence is lower among patients treated with ESD
than among those treated with EMR. Therefore, for early-
stage rectal lesions greater than 2 cm, TEM, TAMIS, and
ESD are all considered minimally invasive and can be per-
formed, producing good results, in selected cases.

To date there is no consensus regarding which technique
is most appropriate for the treatment of early rectal tumors.
The TEM technique is well established and has been shown
to produce better results than classical transanal excision
[7]. There have been few studies comparing ESD with TES
(TEM and TAMIS). Therefore, we performed this system-
atic review and meta-analysis to compare these techniques
in terms of their efficacy and safety in the treatment of early
rectal tumors.

Materials and methods
Protocol and registration

This study was registered in the International Prospective
Register of Systematic Reviews database (PROSPERO):
CRD42018106040.

Eligibility criteria

We selected comparative studies, with no restrictions on date
of publication or language. The eligibility criteria were as
follows: patients who had early-stage lesions of the rectum
that could be resected endoscopically or through TES; ESD
being the experimental intervention; the control interven-
tion being TES—either TEM, TAMIS, or variants of those
techniques; and evaluating early or late outcomes—recur-
rence rate, en bloc resection, complete (R0) resection, length
of hospital stay, duration of the procedure, and complica-
tion rate. Because of its limitations for en bloc resections
of lesions greater than 20 mm, EMR was not included in
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this meta-analysis, and it was not considered equivalent (and
therefore not comparable) to TEM and TAMIS.

Search strategies

Searches were performed in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines [8]. We searched the following data-
bases: MEDLINE (PubMed); Excerpta Medica (EMBASE);
Scientific Electronic Library Online (SciELO); Literatura
Latinoamericana y del Caribe en Ciencias de la Salud
(LILACS, Latin-American and Caribbean Health Sciences
Literature); and Cochrane Central Register of Controlled
Trials (CENTRAL), to November 2018 and without restric-
tions on the publication language. The search syntax is
shown in Online Appendix 1.

Data collection process

The primary outcome measures were recurrence rate, en
bloc resection, and RO resection. Secondary outcomes were
length of hospital stay, duration of the procedure, and rate of
complications (perforation and bleeding). Not all outcomes
were assessed in all of the studies. We analyzed only those
outcome measures for which there were sufficient data.

Selection of articles

The database searches were conducted by two researchers,
working independently, who also evaluated and selected the
articles. Any disagreements were resolved by consensus.
The studies were selected on the basis of the eligibility and
exclusion criteria. The outcomes evaluated were recurrence
rate, RO resection rate, en bloc resection rate, length of hos-
pital stay, duration of the procedure, and complication rate.

Risk of bias

To assess the risk of bias in cohort studies, we used both
the Newcastle—Ottawa Quality Assessment Scale for Cohort
Studies [9], detailed in Online Appendix 3, and the Risk of
Bias in Non-randomized Studies-of Interventions (ROBINS-
I) [10], detailed in Online Appendix 3.

Statistical measures and analysis

Data were collected from each group for each outcome
(expressed as absolute values) to calculate the risk difference
between them. The analysis was performed using Review
Manager (RevMan) software, version 5.3. The risk differ-
ences for dichotomous variables were calculated using a
fixed effect model, resulting in forest and funnel plots. The
Mantel-Haenszel test was applied in order to calculate a
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95% CI for each outcome. Values of p <0.05 were consid-
ered statistically significant. Consistency among the studies
was calculated and reported as Chi-square and inconsistency
index (%) values.

Studies with an I? <25% are considered indicative of little
heterogeneity, 25-50%, low heterogeneity; 50-75%, moder-
ate heterogeneity; and over 75% indicative of high statistical
heterogeneity. Because we pool TEM and TAMIS in the
same analysis group, we attributed random effect model for
the outcomes in this meta-analysis.

Results
Articles selected

A total of 26,279 articles were identified through our
searches of the PubMed database. An additional 2639
articles were identified in the EMBASE, LILACS, Sci-
ELO, and CENTRAL databases. Duplicate articles were
removed. After the eligibility criteria had been applied,
six retrospective cohort studies (two in abstract form and
four full text articles) remained and were included in the

meta-analysis [11-16]. The selection process is shown in
Fig. 1 and Table 1 shows individual characteristics of the
studies selected.

Characteristics of the studies

Of the six retrospective cohort studies selected, two pre-
sented comparisons between ESD and TAMIS, whereas
the other four compared ESD and TEM. Collectively, the
six studies evaluated 191 patients in the intervention (ESD)
groups and 135 patients in the control (TES) groups. All
patients who underwent the procedures were included,
regardless of the post-resection histological findings in the
sample.

Risk of bias among the studies

All of the selected studies had a score >7 on the Newcas-
tle-Ottawa Quality Assessment Scale for Cohort Studies
[9], however when evaluated with ROBINS-I [10], they all
presented at least a moderate risk of bias. When the meth-
odology employed in each study was evaluated individually,
other biases were identified.

Fig. 1 Flow diagram showing )
the article selection process
§ Records identified through Additional records identified
g MEDLINE searching through other sources
£ (n=26279) (n=2257)
g
2
___J h
Records after duplicates removed

] Screening

Eligibility

Included

(n=24055)
y
Records screened . Records excluded
(n=24055) N (n=23416)

y

Full-text articles assessed
for ehgibility >
(n=639)

Not comparative studies
or different outcomes.
(n=8633)

y

Studies included in
qualitative synthesis
(n=6)
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quantitative synthesis
(meta-analysis)
(n=6)
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Table 1 Characteristics of the retrospective cohort studies selected

Study Year Patients

Intervention

Control Outcomes

Park et al. [15] 2012 63 patients with nonpolypoid
high-grade dysplasia or can-
cer invading the submucosa

Kawaguti et al. [16] 2014 24 patients with early-stage

rectal cancer

Tajika et al. (abstract) [12] 2016 76 patients with lower rectal
tumor

Mao et al. [13] 2017 57 patients with early-stage
rectal tumor

Mittal et al. (abstract) [11] 2018 50 patients with rectal polyps

ESD (30 patients) TEM (33 patients)

ESD (11 patients) TEM (13 patients)

ESD (48 patients) TEM (28 patients)

Recurrence, en bloc resection,
RO resection, duration of the
procedure, length of hospital
stay, bleeding, perforation

Recurrence, en bloc resection,
duration of the procedure,
length of hospital stay, per-
foration

Recurrence, en bloc resection,
duration of the procedure,
length of hospital stay, com-
plications

ESD (31 patients) TAMIS (26 patients) Recurrence, RO resection,

duration of the procedure,
bleeding, perforation

ESD (31 patients) TAMIS (19 patients) Recurrence, en bloc resec-

tion, RO resection, duration
of the procedure, bleeding,

perforation
Jung et al. [14] 2018 56 patients with epithelial rectal ESD (40 patients) TEM (16 patients) Recurrence, en bloc resection,
tumor RO resection, duration of the

procedure, length of hospital
stay, bleeding, perforation

ESD endoscopic submucosal dissection, TEM transanal endoscopic microsurgery, RO complete (margin-negative), TAMIS transanal minimally

invasive surgery

Because they were available in abstract form only, the
studies conducted by Mittal et al. [11] and Tajika et al. [12]
did not specify the inclusion criteria or duration of follow-
up of the lesions evaluated. Mao et al. [13] evaluated ESD
in comparison with a technique known as colonoscopy-
assisted transanal minimally invasive surgery via glove
port (CA-TAMIS-GP), which uses an anoscope attached
to a glove as the portal; a colonoscope for optics, lighting,
insufflation, and aspiration; and a laparoscopy forceps for
resection. In the study conducted by Jung et al. [14], the
lesions evaluated were divided into two groups—epithelial
and subepithelial—and we analyzed only the data from the
first group, since the indication for ESD in subepithelial
tumors remains controversial [17] and the histopathology
of the resected tumors was different from the other groups.

It is important to emphasize that the TES techniques
(TEM and TAMIS), in their definition, are performed with
full thickness resection of the rectum wall which may or
may not be followed by suture of the defect or in cases of
extraperitoneal lesions, while the ESD technique only per-
forms partial thickness resection and no suture is required.
Only three studies in which full thickness resections were
performed accounted the rectum wall suturing to the total
procedure time, Mao et al. [13], Jung et al. [14] and Kawa-
guti et al. [16], which may cause bias in the procedure time
evaluation.
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The duration of follow-up (time from the procedure to
the first post-resection colonoscopy) differed among the
studies: 1 month in the study conducted by Park et al. [15];
3 months in the studies conducted by Kawaguti et al. [16]
and Mao et al. [13]; and 6 months in the study conducted
by Jung et al. [14]. Although the studies differed regarding
the method used to evaluate the depth of the lesion before
the procedure, the indication for the procedure was the same
in all six studies: involvement to the superficial layer of the
submucosa.

The methodology employed in each study was also evalu-
ated for other possible biases. The quality of the evidence
was assessed according to the Grading of Recommendations
Assessment, Development and Evaluation Working Group
[18] criteria (Online Appendix 4).

Synthesis of the results

Table 2 shows the detailed results of the six studies ana-
lyzed. The outcomes are stratified by group (intervention
vs. control).

Recurrence

All six of the studies [11-16] selected compared recurrence
rates between the two methods. In the collective sample,
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which comprised 326 lesions (191 in the ESD group and
135 in the TES group), we found no significant difference
between the intervention and control groups (RD=-0.02;
95% CI —0.09 to 0.04; p=0.46; I’ =38%) (Fig. 2).

En bloc resection
Five studies [11, 12, 14-16] compared the en bloc resection

rate, evaluating a collective total of 269 lesions—160 in the
ESD group and 109 in the TES group—and we found no

Table 2 Data extracted

significant difference between the two groups (RD=-0.11;
95% CI —0.30 to 0.09; p=0.29; I>=87%) (Fig. 3).

RO resection

Five studies [11, 13—16] compared the RO resection rate,
evaluating a collective total of 242 lesions—143 in the ESD
group and 99 in the TES group—and the difference between
the two groups was not statistically significant (RD=-0.01;
95% CI —0.06 to 0.04; p=0.72; I>=6%) (Fig. 4).

Studies Recurrence En bloc RO resection Procedure time (min) Hospital stay (days)  Perforation  Bleeding (%)
(%) resection (%) (%) (%)
1 C 1 C 1 C 1 C 1 C 1 C 1 C
Jung et al. 2.5 62 95 93.7 925 875 715+51.3 105.6+282 43+13 41+41 75 125 75 125
Kawagutietal. 9.0 153 909 84.6 81.8 84.6 133 +94.8 150+66.3 3.8+ 0+1.7 181 153 - -
Mao et al. 9.6 0 - - 100 100  68.7+41.8 49.5+26 - - - - 225 115
Mittal et al. 0 10.5 903 842 87 684 — - 32 0 6.4 52
Park et al. 0 0 96.6 100 96.6 96.9 84+512 1164+585 3.6x12 6.6+35 33 6 0 0
Tajika et al. 0 10.7 895 428 - - - - - - 0 0 0 0
I intervention (ESD), C control (TEM or TAMIS)
ESD TES Risk Difference Risk Difference

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Jung 2018 1 40 1 16 15.8% -0.04 [-0.17,0.09] ——

Kawaguti 2014 1 11 2 13 5.2% -0.06 [-0.32, 0.20] —

Mao 2017 3 31 0 26 17.2% 0.10 [-0.02, 0.22] T

Mittal 2018 0 31 2 19  12.5% =0.11 [-0.26, 0.05] —

Park 2012 0 30 0 33 324X 0.00 [-0.08, 0.06] -

Tajlka 2016 0 48 3 28 16.8% =0.11 [-0.23, 0.01] - §

Total (95% CI) 191 135 100.0% -0.02 [-0.09, 0.04] e

Total events 5 B

Heterogeneity: Tau® = 0.00; ChF = B.08, df = 5 (P = 0.15); F = 38% o5 025 0 055 05

Test for overall effect Z = 0.74 (P = 0.46)

Fig.2 Recurrence rate

Favours [ESD] Favours [TES]

ESD TES Risk Difference (Non-event) Risk Difference (Non-event)
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Jung 2018 38 40 15 16 21.5% -0.01 [-0.15, 0.12] ——
Kawagutl 2014 10 11 11 13 16.9% -0.06 [-0.32, 0.20] — W —
Mao 2017 0 0 0 0 Not estimable
Mmittal 2018 28 31 16 19 19.5% -0.06 [-0.26, 0.13] —
Park 2012 28 30 33 33 23.0% 0.03 [-0.05, 0.12] -
Tajlka 2016 43 48 12 28 19.1% -0.47 [-0.67, -0.26] —
Total (95% CI) 160 109 100.0% ~0.11 [-0.30, 0.09] ‘-
Total events 148 87
Heterogenelty: Tau® = 0.04; ChF = 30.76, df = 4 (P < 0.00001); F = B7% b + i

Test for overall effect: Z = 1.07 (P = 0.29)

Fig.3 En bloc resection rate

0 0.5

.5
Favours [ESD] Favours [TES]
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Duration of the procedure

Four studies [13—16] compared the duration of the proce-
dure, evaluating 200 procedures (112 involving ESD and
88 involving TES), and there was no significant difference
between the two techniques (MD = —15.23; 95% CI —48.11
to 17.64; p=0.36; I*=83%) (Fig. 5).

Hospital stay
Three studies [14-16] compared the length of the hospital

stay, evaluating 143 hospital stays (81 after ESD and 62
after TES), and there was no significant difference between

the two techniques (MD=—1.16; 95% CI —3.37 to 1.05;
p=0.30; I>=78%) (Fig. 6).

Perforation

Five studies [11, 12, 14-16] compared the perforation rate
after resection, evaluating a collective total of 269 lesions
(160 in the ESD group and 109 in the TES group), and
there was no significant difference between the two groups
(RD=—-0.00; 95% CI —0.04 to 0.04; p=0.96; I’=0%)
(Fig. 7).

ESD TES Risk Difference (Non-event) Risk Difference (Non-event)
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Jung 2018 37 40 7 B 4.8% -0.05 [-0.29, 0.19]
Kawagutl 2014 5 11 11 13 3.2% 0.03 [-0.27, 0.33] —
Mao 2017 31 31 26 26 53.1% 0.00 [-0.07, 0.07]
Mittal 2018 27 31 13 18 5.0 =0.19 [-0.43, 0.05]
Park 2012 28 30 32 33 33.9% 0.00 [-0.08, 0.08]
Tajlka 2016 0 0 0 0 Not estimable
Total (95% CI) 143 99 100.0% ~0.01 [-0.06, 0.04] 3
Total events 133 89
Heterogenelty: Taw® = 0.00; ChF = 4.25, df = 4 (P = 0.37); F = 6% <5 903 6 o o

Test for overall effect: Z = 0.36 (P = 0.72)

Fig.4 RO resection rate

Favours [ESD] Favours [TES]

ESD TES Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Jung 2018 71.5 513 40 1056 28.2 16 29.0% -34.10 [-55.16, -13.04] ——
Kawagutl 2014 133 548 11 150 &6.3 13 14.0% -17.00 [-B3.61, 49.61] —
Mao 2017 68.7 4188 31 485 26 26 30.0% 15.20 [1.38, 37.01] Bl
Mimal 2018 0 0 0 0 0 0 Not estimable
Park 2012 B4 51.2 30 1164 58.5 33 26.9% -32.40 [-59.49,-5.31] -
Tajlka 2016 0 0 0 0 0 0 Not estimable
Total (95% CI) 112 88 100.0% -15.23[-48.11, 17.64]
Heterogenehy: Tau® = §53.94; Ch* = 18.00, df = 3 (P = 0.0004); P = 83X 200 -100 ) 100 200

Test for overall effect: Z = 0.91 (P = 0.36)

Fig.5 Duration of the procedure

Favours [ESD] Favours [TES)

ESD TES Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Jung 2018 43 13 40 4.1 4.1 16 31.5% 0.20 [-1.85, 2.25] —
Kawagutl 2014 3.8 3.3 11 4.08 1.7 13 30.6% -0.28 [-2.44, 1.88] —
Mao 2017 0 0 0 0 0 0 Not estimable
Mittal 2018 0 0 0 0 0 0 Not estimable
Park 2012 36 1.2 30 66 35 33 37.9% -3.00 [-4.27,-1.73] -
Tajlka 2016 0 0 0 0 0 0 Not estimable
Total (95% CI) 81 62 100.0% ~-1.16[-3.37, 1.05)

Heterogenehty: Taw® = 2.84; ChF = §.99, df = 2 (P = 0.01); F = 78X
Test for overall effect: Z = 1.03 (P = 0.30)

Fig.6 Length of hospital stay

@ Springer
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ESD
Study or Subgroup

TES
Events Total Events Total

Weight M-H, Random, 95% CI

Risk Difference
M-H, Random, 95% CI

Risk Difference

Jung 2018 3 40 2 16 5.4%
Kawagutl 2014 2 1 2 13  2.0%
Mao 2017 0 0 0 0

Mittal 2018 1 3 0 19 17.7%
Park 2012 1 30 2 33 16.5%
Tajlka 2016 0 48 0 28 585X
Total (95% CI) 160 109 100.0%
Total events 7 (]

Heterogenehty: Tauw® = 0.00; ChP = 1.07, df = 4 (P = 0.90); P = 0%

Test for overall effect: Z = 0.04 (P = 0.96)

Fig. 7 Perforation rate

Bleeding

Five studies [11-15] evaluated bleeding after resection,
evaluating a collective total of 302 lesions (180 in the ESD
group and 122 in the TES group), and there was no signifi-
cant difference between the two groups (RD =0.00; 95% CI
—0.03 to 30.04; p=0.87; ’=0%) (Fig. 8).

Discussion

Our study compared ESD and TES (TEM and TAMIS) tech-
niques for resection of early rectal tumors, suggesting that
both techniques are equivalent effective and safe. Although
there was no statistical difference in all the outcomes evalu-
ated between the groups, this is the first systematic review
with a meta-analysis that included only comparative studies
that also involved a large collective sample of patients (191
in the ESD group and 135 in the TES group). However, since
the number of studies is limited, with only cohort studies
included, the strength of our conclusions is also limited, and
therefore, with a certainty of evidence very low across out-
comes. But this study is of paramount importance to guide
the clinical decision-making process in cases of early-stage
rectal tumors.

-0.05 [-0.23, 0.13)
0.03 [-0.27, 0.33]
Not estimable

0.03 [-0.07, 0.13] N
-0.03 [-0.13, 0.08]
0.00 [-0.08, 0.08]

-0.00 [-0.04, 0.04]

45 =025 0 025 05

Favours [ESD] Favours [TES]

Because there have been technical advances, together
with improvements in the equipment employed and wider
dissemination of screening protocols, rectal lesions are
now being diagnosed at earlier stages and can therefore be
treated less aggressively, typically with minimally invasive
techniques [19-22]. ESD has been shown to be a promis-
ing technique that can overcome some of the limitations of
TEM and TAMIS, because ESD can be performed under
conscious sedation, as well as effective for the resection
of lesions located above the rectum or near the anal verge.
However, its advantages and disadvantages in relation to
TEM and TAMIS are yet to be well established.

In Asia, ESD is the standard technique for the treatment
of early-stage gastrointestinal neoplasms. In the guidelines
issued by the European Society of Gastrointestinal Endos-
copy (ESGE) [23], ESD is also recommended as the first-
line treatment for colorectal lesions in which there is evi-
dence that the invasion is restricted to the submucosal layer
because it allows en bloc resection with appropriate patho-
logical evaluation. Nevertheless, its use in Western countries
is still quite limited.

It is well known that TEM and ESD both have advan-
tages over classic transanal excision [7, 24-28]. Literature
is limited so far and there have been no randomized stud-
ies comparing ESD with TEM or TAMIS. In RCT study,

ESD TES Risk Difference Risk Difference
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Jung 2018 3 40 2 16 42% -0.05([0.23,0.13] —
Kawagutl 2014 0 0 0 0 Not estimable
Mao 2017 7 1 3 26 38X 0.11 [-0.08, 0.30] ==
Mittal 2018 2 31 1 19 7.9% 0.01 [-0.12, 0.14] 7
Park 2012 0 30 0 33 3B5X% 0.00 [-0.08, 0.08]
Tajlka 2016 0 48 0 28 45.7% 0.00 [-0.06, 0.06]
Total (95% CI) 180 122 100.0% 0.00 [-0.03, 0.04]
Total events 12 6
Heterogenehty: Tauw® = 0.00; ChP = 2.04, df = 4 (P = 0.73); P = 0X <5 025 ) 055 05

Test for overall effect Z = 0.16 (P = 0.87)

Fig. 8 Bleeding rate

Favours [ESD] Favours [TES]
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Barendse et al. [29] compared TEM and EMR for the resec-
tion of adenomas larger than 3 cm and found only a tendency
toward a lower rate of complications and lower costs in the
EMR group.

In our study, we evaluated all comparative studies of ESD
versus TES (TEM or TAMIS) or other similar techniques
such as the CA-TAMIS-GP procedure employed by Mao
et al. [13] in terms of their effectiveness in the treatment of
rectal lesions. The latter study [13] was included because
the indications for the CA-TAMIS-GP procedure were the
same as those for the other modalities, despite the techni-
cal differences. The CA-TAMIS-GP procedure was devised
because it presented a lower cost, an aspect that was not
evaluated in the present study. We excluded studies that drew
comparisons with EMR because there are fewer indications
for EMR, as well as ESD is associated with a lower rate of
recurrence as a consequence of its higher en bloc resection
rate [30]. Although we did not have statistically significant
results, our analysis showed tendencies favoring the ESD
technique in terms of recurrence rate, en bloc resection, RO
resection, duration of the procedure, and length of hospital
stay, although none of the differences were statistically sig-
nificant. The rate of complications was quite similar between
the groups. These findings differ somewhat from those
reported in other studies in the literature. In a systematic
review published in 2014, Arezzo et al. [31] evaluated case
series, comparing those involving the use of ESD (n=11)
and those involving the use of TEM (n=10) for the non-
invasive resection of rectal lesions greater than 2 cm. The
authors found that TEM had higher rates of en bloc resec-
tion and RO resection, as well as shorter procedure times,
although the rate of complications was comparable between
ESD and TEM. These differences are probably due to the
fact that colorectal ESD is a technique that was developed
more recently. Saito et al. [32] showed that greater experi-
ence on the part of endoscopists and better standardization
of the procedure corresponded to a tendency toward lower
rates of complications.

Our results suggest an equivalence between ESD and
TES. Therefore, the clinical management of early rectal
tumors should be defined on the basis of local expertise, the
availability of equipment, and costs, given that the surgi-
cal and endoscopic techniques of transanal resections both
promote high cure rates and low complication rates [33].

This study has some limitations. One limitation is the
fact that the studies evaluated were of a retrospective obser-
vational character. In addition, the procedures analyzed in
those studies were performed by professionals with different
levels of experience and different learning curves. Further-
more, although the groups were similar to each other in each
study, they did not show homogeneity across the studies.
There were also significant differences in terms of the char-
acteristics of the resected lesions, the duration of follow-up,

@ Springer

and the specific techniques employed, which varied from
center to center. Therefore, we found that the certainty of the
evidence was very low for each of the outcomes analyzed.
Finally, these limitations could be circumvented with large
randomized controlled trials, which have a low risk of bias.

Conclusion

There is no difference between endoscopic surgical tech-
niques (TEM or TAMIS) and a purely endoscopic technique
(ESD) in terms of local recurrence, the en bloc resection
rate, the RO resection rate, duration of the procedure, length
of hospital stays, or the rate of complications (hemorrhage
or perforation) for the minimally invasive treatment of early
rectal tumors, however, evidence is very low.

Author contributions VS: acquisition of data, analysis, interpretation
of data, drafting the article, revising the article, final approval; IBR:
acquisition of data, analysis, interpretation of data, drafting the article,
revising the article, final approval; IBR: analysis and interpretation
of data, revising the article; DTHDM: analysis and interpretation of
data, revising the article; VOB: acquisition of data, drafting the article,
revising the article, final approval; FPL: analysis and interpretation of
data, drafting the article, final approval; MPF: analysis and interpre-
tation of data, drafting the article, final approval; FPL: analysis and
interpretation of data, drafting the article, final approval; ERB: analysis
and interpretation of data, drafting the article, final approval; WMB:
analysis and interpretation of data, drafting the article, final approval;
EGHDM: analysis and interpretation of data, drafting the article, revis-
ing the article, final approval.

Funding None.

Compliance with ethical standards

Disclosure Drs. Vitor Massaro Takamatsu Sagae, Igor Braga Ribeiro,
Diogo Turiani Hourneaux de Moura, Vitor Ottoboni Brunaldi, Fer-
nanda Prado Logiudice, Mateus Pereira Funari, Elisa Ryoka Baba and
Wanderley Marques Bernardo, Dr. Eduardo Guimaraes Hourneaux de
Moura is consultant for Boston scientific and Olympus.

Ethical approval The study was approved by the Research Ethics Com-
mittee of the University of Sdo Paulo School of Medicine Hospital
das Clinicas.

References

1. Ribeiro IB, de Moura DTH, Thompson CC, de Moura EGH
(2019) Acute abdominal obstruction: colon stent or emergency
surgery? An evidence-based review. World J Gastrointest Endosc
11:193-208. https://doi.org/10.4253/wjge.v11.i3.193

2. Siegel RL, Miller KD, Fedewa SA, Ahnen DJ, Meester RGS, Barzi
A, Jemal A (2017) Colorectal cancer statistics, 2017. CA Cancer
J Clin 67:177-193. https://doi.org/10.3322/caac.21395

3. Ribeiro IB, Bernardo WM, da Costa Martins B, de Moura DTH,
Baba ER, Josino IR, Miyahima NT, Coronel Cordero MA, de


https://doi.org/10.4253/wjge.v11.i3.193
https://doi.org/10.3322/caac.21395

Surgical Endoscopy

10.

11.

12.

13.

14.

15.

16.

Visconti TAC, Ide E, Sakai P, de Moura EGH (2018) Colonic
stent versus emergency surgery as treatment of malignant
colonic obstruction in the palliative setting: a systematic review
and meta-analysis. Endosc Int Open 6:E558—E567. https://doi.
org/10.1055/a-0591-2883

Buess G, Kipfmiiller K, Hack D, Griissner R, Heintz A, Junginger
T (1988) Technique of transanal endoscopic microsurgery. Surg
Endosc 2:71-75

Atallah S, Albert M, Larach S (2010) Transanal minimally inva-
sive surgery: a giant leap forward. Surg Endosc 24:2200-2205.
https://doi.org/10.1007/s00464-010-0927-z

Repici A, Pellicano R, Strangio G, Danese S, Fagoonee S, Malesci
A (2009) Endoscopic mucosal resection for early colorectal neo-
plasia: pathologic basis, procedures, and outcomes. Dis Colon
Rectum 52:1502-1515. https://doi.org/10.1007/dcr.0b013e3181
a74d9%

Clancy C, Burke JP, Albert MR, O’Connell PR, Winter DC (2015)
Transanal endoscopic microsurgery versus standard transanal
excision for the removal of rectal neoplasms: a systematic review
and meta-analysis. Dis Colon Rectum 58:254-261. https://doi.
org/10.1097/dcr.0000000000000309

Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew
M, Shekelle P, Stewart LA, PRISMA-P Group (2015) Preferred
reporting items for systematic review and meta-analysis protocols
(PRISMA-P) 2015: elaboration and explanation. BMJ 349:27647.
https://doi.org/10.1136/bmj.g7647

Wells GA, Shea B, O’Connell D, Peterson J, Welch V, Losos M,
Tugwell P (2012) The Newcastle-Ottawa Scale (NOS) for assess-
ing the quality if nonrandomized studies in meta-analyses. http://
www.ohri.ca/programs/clinical_epidemiology/oxford.asp
Sterne JA, Herndn MA, Reeves BC, Savovié¢ J, Berkman ND,
Viswanathan M, Henry D, Altman DG, Ansari MT, Boutron I,
Carpenter JR, Chan AW, Churchill R, Deeks JJ, Hrébjartsson A,
Kirkham J, Jini P, Loke YK, Pigott TD, Ramsay CR, Regidor D,
Rothstein HR, Sandhu L, Santaguida PL, Schiinemann HJ, Shea
B, Shrier I, Tugwell P, Turner L, Valentine JC, Waddington H,
Waters E, Wells GA, Whiting PF, Higgins JP (2016) ROBINS-
I: a tool for assessing risk of bias in non-randomised studies of
interventions. BMJ. https://doi.org/10.1136/bmj.i4919

Mittal R, Manji F, Antillon-Galdamez M, Ogilvie JW (2018) Is
endoscopic submucosal dissection for rectal polyps an alternative
to trans anal minimally invasive surgery: a retrospective compara-
tive study. Dis Colon Rectum 61:5

Tajika Masahiro, Tanaka Tsutomu, Ishihara Makoto, Hirayama
Yukata, Oonishi Sachiyo, Komori Koji, Kinoshita Takashi, Bhatia
Vikram, Yasuhiro Shimizu YN (2016) Abstracts. J Gastroenterol
Hepatol 31:7-441. https://doi.org/10.1111/jgh.13540

Mao W, Liao X, Shao S, Wu W, Yu Y, Yang G (2017) Com-
parative evaluation of colonoscopy-assisted transanal minimally
invasive surgery via glove port and endoscopic submucosal dis-
section for early rectal tumor. Int J Surg 42:197-202. https://doi.
org/10.1016/j.ijsu.2017.05.029

Jung Y, Lee J, Cho JY, Kim YD, Park CG, Kim MW, Kim KJ,
Kim SW (2018) Comparison of efficacy and safety between endo-
scopic submucosal dissection and transanal endoscopic micro-
surgery for the treatment of rectal tumor. Saudi J Gastroenterol
24:115-121. https://doi.org/10.4103/sjg.sjg_440_17

Park SU, Min YW, Shin JU, Choi JH, Kim Y-H, Kim JJ, Cho
YB, Kim HC, Yun SH, Lee WY, Chun H-K, Chang DK (2012)
Endoscopic submucosal dissection or transanal endoscopic micro-
surgery for nonpolypoid rectal high grade dysplasia and submu-
cosa-invading rectal cancer. Endoscopy 44:1031-1036. https://
doi.org/10.1055/5-0032-1310015

Kawaguti FS, Nahas CSR, Marques CFS, da Costa Martins
B, Retes FA, Medeiros RSS, Hayashi T, Wada Y, de Lima
MS, Uemura RS, Nahas SC, Kudo S, Maluf-Filho F (2014)

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Endoscopic submucosal dissection versus transanal endo-
scopic microsurgery for the treatment of early rectal cancer.
Surg Endosc 28:1173-1179. https://doi.org/10.1007/s0046
4-013-3302-z

Faulx AL, Kothari S, Acosta RD, Agrawal D, Bruining DH, Chan-
drasekhara V, Eloubeidi MA, Fanelli RD, Gurudu SR, Khashab
MA, Lightdale JR, Muthusamy VR, Shaukat A, Qumseya BJ,
Wang A, Wani SB, Yang J, DeWitt JM (2017) The role of endos-
copy in subepithelial lesions of the GI tract. Gastrointest Endosc.
https://doi.org/10.1016/j.gie.2017.02.022

Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-
Coello P, Schiinemann HJ (2008) GRADE: an emerging consen-
sus on rating quality of evidence and strength of recommenda-
tions. BMJ 336:924-926. https://doi.org/10.1136/bm;j.39489
.470347.ad

Issa IA, Noureddine M (2017) Colorectal cancer screening: an
updated review of the available options. World J Gastroenterol
23:5086-5096. https://doi.org/10.3748/wjg.v23.i28.5086
Hourneaux Turiani, de Moura D, Aihara H, Jirapinyo P, Farias
G, Hathorn KE, Bazarbashi A, Sachdev A, Thompson CC (2019)
Robot-assisted endoscopic submucosal dissection versus conven-
tional ESD for colorectal lesions: outcomes of a randomized pilot
study in endoscopists without prior ESD experience (with video).
Gastrointest Endosc. https://doi.org/10.1016/j.gie.2019.03.016
Ribeiro IB, de Moura DTH, Sachdev AH, Hourneaux Guima-
raes, de Moura E (2019) Stent as a bridge to surgery for colonic
obstruction: do we really need more systematic reviews with meta-
analysis of the same articles? Gastrointest Endosc 90:704-705.
https://doi.org/10.1016/j.gie.2019.05.036

Ribeiro IB, Bernardo WM, da Costa Martins B, de Moura DTH,
Baba ER, Josino IR, Miyajima NT, Coronel Cordero MA, de
Visconti TAC, Ide E, Sakai P, de Moura EGH (2018) Erratum:
colonic stent versus emergency surgery as treatment of malig-
nant colonic obstruction in the palliative setting: a systematic
review and meta-analysis. Endosc Int open 6:C1. https://doi.
org/10.1055/a-0628-1314

Pimentel-Nunes P, Dinis-Ribeiro M, Ponchon T, Repici A, Vieth
M, De Ceglie A, Amato A, Berr F, Bhandari P, Bialek A, Conio
M, Haringsma J, Langner C, Meisner S, Messmann H, Morino M,
Neuhaus H, Piessevaux H, Rugge M, Saunders BP, Robaszkiewicz
M, Seewald S, Kashin S, Dumonceau J-M, Hassan C, Deprez
PH (2015) Endoscopic submucosal dissection: European Society
of Gastrointestinal Endoscopy (ESGE) Guideline. Endoscopy
47:829-854. https://doi.org/10.1055/s-0034-1392882

Silva GLR, de Moura EGH, Bernardo WM, Leite de Castro V,
Morais C, Baba ER, Safatle-Ribeiro AV (2016) Endoscopic versus
surgical resection for early colorectal cancer-a systematic review
and meta-analysis. J Gastrointest Oncol 7:326-335. https://doi.
org/10.21037/j20.2015.10.02

de Graaf EJR, Burger JWA, van Ijsseldijk ALA, Tetteroo GWM,
Dawson I, Hop WCJ (2011) Transanal endoscopic microsurgery is
superior to transanal excision of rectal adenomas. Colorectal Dis
13:762-767. https://doi.org/10.1111/j.1463-1318.2010.02269.x
Kiriyama S, Saito Y, Matsuda T, Nakajima T, Mashimo Y, Joeng
HK, Moriya Y, Kuwano H (2011) Comparing endoscopic submu-
cosal dissection with transanal resection for non-invasive rectal
tumor: a retrospective study. J Gastroenterol Hepatol 26:1028-
1033. https://doi.org/10.1111/j.1440-1746.2011.06684.x

Hon SSF, Ng SSM, Chiu PWY, Chan FKL, Ng EKW, Li JCM,
Lee JFY, Leung KL (2011) Endoscopic submucosal dissection
versus local excision for early rectal neoplasms: a comparative
study. Surg Endosc 25:3923-3927. https://doi.org/10.1007/s0046
4-011-1821-z

Moore JS, Cataldo PA, Osler T, Hyman NH (2008) Transanal
endoscopic microsurgery is more effective than traditional transa-
nal excision for resection of rectal masses. Dis Colon Rectum

@ Springer


https://doi.org/10.1055/a-0591-2883
https://doi.org/10.1055/a-0591-2883
https://doi.org/10.1007/s00464-010-0927-z
https://doi.org/10.1007/dcr.0b013e3181a74d9b
https://doi.org/10.1007/dcr.0b013e3181a74d9b
https://doi.org/10.1097/dcr.0000000000000309
https://doi.org/10.1097/dcr.0000000000000309
https://doi.org/10.1136/bmj.g7647
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://doi.org/10.1136/bmj.i4919
https://doi.org/10.1111/jgh.13540
https://doi.org/10.1016/j.ijsu.2017.05.029
https://doi.org/10.1016/j.ijsu.2017.05.029
https://doi.org/10.4103/sjg.sjg_440_17
https://doi.org/10.1055/s-0032-1310015
https://doi.org/10.1055/s-0032-1310015
https://doi.org/10.1007/s00464-013-3302-z
https://doi.org/10.1007/s00464-013-3302-z
https://doi.org/10.1016/j.gie.2017.02.022
https://doi.org/10.1136/bmj.39489.470347.ad
https://doi.org/10.1136/bmj.39489.470347.ad
https://doi.org/10.3748/wjg.v23.i28.5086
https://doi.org/10.1016/j.gie.2019.03.016
https://doi.org/10.1016/j.gie.2019.05.036
https://doi.org/10.1055/a-0628-1314
https://doi.org/10.1055/a-0628-1314
https://doi.org/10.1055/s-0034-1392882
https://doi.org/10.21037/jgo.2015.10.02
https://doi.org/10.21037/jgo.2015.10.02
https://doi.org/10.1111/j.1463-1318.2010.02269.x
https://doi.org/10.1111/j.1440-1746.2011.06684.x
https://doi.org/10.1007/s00464-011-1821-z
https://doi.org/10.1007/s00464-011-1821-z

Surgical Endoscopy

29.

30.

31.

51:1026-1030. https://doi.org/10.1007/s10350-008-9337-x dis-
cussion 1030-1

Barendse RM, Musters GD, de Graaf EJR, van den Broek FIC,
Consten ECJ, Doornebosch PG, Hardwick JC, de Hingh THIJT,
Hoff C, Jansen JM, van de Wit AWMM, van der Schelling GP,
Schoon EJ, Schwartz MP, Weusten BLAM, Dijkgraat MG, Fock-
ens P, Bemelman WA, Dekker E, TREND Study Group (2018)
Randomised controlled trial of transanal endoscopic microsurgery
versus endoscopic mucosal resection for large rectal adenomas
(TREND Study). Gut 67:837-846. https://doi.org/10.1136/gutjn
1-2016-313101

Fujiya M, Tanaka K, Dokoshi T, Tominaga M, Ueno N, Inaba Y,
Ito T, Moriichi K, Kohgo Y (2015) Efficacy and adverse events of
EMR and endoscopic submucosal dissection for the treatment of
colon neoplasms: a meta-analysis of studies comparing EMR and
endoscopic submucosal dissection. Gastrointest Endosc 81:583—
595. https://doi.org/10.1016/j.gie.2014.07.034

Arezzo A, Passera R, Saito Y, Sakamoto T, Kobayashi N, Saka-
moto N, Yoshida N, Naito Y, Fujishiro M, Niimi K, Ohya T,
Ohata K, Okamura S, Iizuka S, Takeuchi Y, Uedo N, Fusaroli
P, Bonino MA, Verra M, Morino M (2014) Systematic review

@ Springer

32.

33.

and meta-analysis of endoscopic submucosal dissection versus
transanal endoscopic microsurgery for large noninvasive rectal
lesions. Surg Endosc 28:427-438. https://doi.org/10.1007/s0046
4-013-3238-3

Saito Y, Kawano H, Takeuchi Y, Ohata K, Oka S, Hotta K, Oka-
moto K, Homma K, Uraoka T, Hisabe T, Chang DK, Zhou P-H
(2012) Current status of colorectal endoscopic submucosal dis-
section in Japan and other Asian countries: progressing towards
technical standardization. Dig Endosc 24(Suppl 1):67-72. https
://doi.org/10.1111/§.1443-1661.2012.01282.x

de Moura DTH, de Moura BFBH, Manfredi MA, Hathorn KE,
Bazarbashi AN, Ribeiro IB, de Moura EGH, Thompson CC
(2019) Role of endoscopic vacuum therapy in the management
of gastrointestinal transmural defects. World J Gastrointest Endosc
11:329-344. https://doi.org/10.4253/wjge.v11.i5.329

Publisher’s Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1007/s10350-008-9337-x
https://doi.org/10.1136/gutjnl-2016-313101
https://doi.org/10.1136/gutjnl-2016-313101
https://doi.org/10.1016/j.gie.2014.07.034
https://doi.org/10.1007/s00464-013-3238-3
https://doi.org/10.1007/s00464-013-3238-3
https://doi.org/10.1111/j.1443-1661.2012.01282.x
https://doi.org/10.1111/j.1443-1661.2012.01282.x
https://doi.org/10.4253/wjge.v11.i5.329

	Endoscopic submucosal dissection versus transanal endoscopic surgery for the treatment of early rectal tumor: a systematic review and meta-analysis
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Materials and methods
	Protocol and registration
	Eligibility criteria
	Search strategies
	Data collection process
	Selection of articles
	Risk of bias
	Statistical measures and analysis

	Results
	Articles selected
	Characteristics of the studies
	Risk of bias among the studies
	Synthesis of the results
	Recurrence
	En bloc resection
	R0 resection
	Duration of the procedure
	Hospital stay
	Perforation
	Bleeding

	Discussion
	Conclusion
	References


