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Chan Hyuk Park', Byung Wook Jung**, Yoon Suk Jung'

'Department of Internal Medicine, Chung-Ang University Health Care System Hyundae Hospital, Namyangju, Korea; *Department of Internal
Medicine, Hanyang University Guri Hospital, Hanyang University College of Medicine, Guri, Korea; *Department of Medicine, Graduate School,
Yonsei University College of Medicine, Seoul, Korea; ' Division of Gastroenterology, Department of Internal Medicine, Kangbuk Samsung
Hospital, Sungkyunkwan University School of Medicine, Seoul, Korea

Background/Aims: Both endoscopic resection (ER) and transanal surgery (TAS) are minimally invasive treatment options that
allow organ preservation in early rectal tumors. We conducted a meta-analysis to compare treatment outcomes between the 2
treatments. Methods: We searched all relevant studies published until January 2024 that examined the comparative outcomes
between ER and TAS for rectal tumors, including adenoma, adenocarcinoma, and neuroendocrine tumor (NET). TAS included
transanal excision, transanal endoscopic microsurgery, and transanal minimally invasive surgery. Results: Seventeen studies
with a total of 1,569 patients were included in this meta-analysis. For adenoma/adenocarcinoma, the RO resection rate did not
differ between ER and TAS (risk ratio [RR], 0.99; 95% confidence interval [CI], 0.94-1.03). For NET, the RO resection rate was
lower in the ER group than in the TAS group (RR, 0.76; 95% CI, 0.68-0.84) and the procedure time for ER was shorter than that
for TAS. For both adenoma/adenocarcinoma and NET, ER and TAS did not differ in terms of complication rates, additional sur-
gery, and recurrence. Conclusions: ER and TAS showed similar treatment outcomes for adenoma/adenocarcinoma. Consider-
ing that TAS typically incurs higher costs than ER, ER may be favored in the treatment of rectal adenoma/adenocarcinoma. For
rectal NET, TAS showed a superior RO resection rate than ER. However, given that TAS requires a long procedure time, expen-
sive equipment, and complex manipulations, TAS may be considered selectively for large NETs with suspected deep tumorous
infiltration. (Intest Res, Published online)
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INTRODUCTION

Despite detailed guidelines for screening and surveillance,
colorectal cancer (CRC) still has a high incidence and remains
the leading cause of cancer-related death."” According to 2020
global cancer statistics, CRC is the third most frequently diag-
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nosed cancer and the second most common cause of cancer
death."’ In particular, the proportion of rectal cancer in the in-
cidence and mortality rates of CRC is high at 38.9% and 37.0%,
respectively.' Early rectal cancer or rectal premalignant le-
sions can be removed using minimally invasive techniques,
such as transanal surgery (TAS), instead of performing major
surgeries, such as low anterior resection or abdominoperineal
resection, which can cause significant morbidity and greatly
impact the quality of life.

TAS includes transanal excision (TAE), transanal endoscop-
ic microsurgery (TEM), and transanal minimally invasive sur-
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gery (TAMIS). TAE is a method initially developed to remove
lesions by direct visualization using standard retractors.”
Therefore, this method does not allow sufficient visualization
of the mid and upper rectum, allowing resection of only distal
rectal lesions. TEM, introduced in the 1980s, uses special in-
struments, including proctoscopes, laparoscopic camera, and
laparoscopic instruments, to allow the operator to reach le-
sions in the mid and upper rectum.” However, this method
presents challenges when the lesion is located where it cannot
be properly removed in standard patient positioning. TAMIS,
developed in 2009 as an alternative technique, uses a single
multichannel port inserted into the anus, enabling more flexi-
bility in patient positioning.”

Another minimally invasive technique to remove early rec-
tal cancer or rectal premalignant lesions is endoscopic resec-
tion (ER), such as endoscopic submucosal dissection (ESD)
and endoscopic mucosal resection (EMR).” ER is less invasive
and has lower morbidity; however, sometimes resection mar-
gins, especially deep margins, cannot be accurately deter-
mined, requiring additional surgical treatment. In these cases,
TAS, which allows for full-thickness resection of the rectal wall
can be a more curative method. However, TEM and TAMIS
require special equipment and general anesthesia or epidural
anesthesia, and can place economic and psychological bur-
dens on patients.

Clinicians often encounter lesions that are difficult to deter-
mine which method is more appropriate, ER or TAS. To ad-
dress this concern, several studies have compared ER and
TAS, and recently, a meta-analysis was performed on this top-
ic."” A meta-analysis of 11 studies searched until January 2020
demonstrated that TAS has a higher R0 resection rate for early
rectal neoplasms than ER."” However, this meta-analysis pre-
sented the results of combining these lesions without distin-
guishing between adenoma/adenocarcinoma and neuroen-
docrine tumor (NET). Most rectal NETs are <1 cm in size and
appear as small yellowish submucosal lesions with intact
overlying mucosa."" As with rectal adenoma/adenocarcino-
ma, treatment options for rectal NET include ER and TAS;
however, since the 2 tumors have different characteristics, an-
alyzing them separately is reasonable. Moreover, several rele-
vant studies have been published and accumulated since
then. Therefore, complementing and updating the informa-
tion on this topic is necessary.

In this study, we conducted a systematic review and meta-
analysis to analyze the comparative outcomes between ER
and TAS for rectal tumors, including adenoma/adenocarcino-
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ma and NET. In contrast to previous meta-analysis, our study
compared adenoma/adenocarcinoma and NET separately.

METHODS

1. Search Strategy

We searched for all relevant studies published between Janu-
ary 1990 and January 2024 that compared clinical outcomes
between ER and TAS in patients with rectal adenoma, adeno-
carcinoma, or NET through MEDLINE, EMBASE, and Co-
chrane Library databases. The following search string was
used: ([endoscopic submucosal dissection] OR [endoscopic
submucosal dissections] OR [ESD] OR [endoscopic mucosal
resection] OR [endoscopic mucosal resections] OR [EMR] OR
[endoscopic resection] OR [endoscopic resections]) AND
([transanal surgery] OR [transanal surgeries] OR [TAS] OR
[transanal excision] OR [transanal excisions] OR [TAE] OR [lo-
cal excision] OR [local excisions] OR [transanal resection] OR
[transanal resections] OR [transanal endoscopic microsur-
gery] OR [transanal endoscopic microsurgeries] OR [TEM]
OR [transanal endoscopic surgery] OR [transanal endoscopic
surgeries] OR [transanal minimally invasive surgery] OR
[transanal minimally invasive surgeries] OR [TAMIS]) AND
([rectal] OR [rectum] OR [colorectal] OR [colorectum]). The
detailed search strategies used for each database are shown in
Appendix 1.

2. Inclusion/Exclusion Criteria

The inclusion criteria were as follows: (1) patients—patients
who underwent ER or TAS for rectal adenoma, adenocarcino-
ma, or NET; (2) intervention—ER, including EMR and ESD;
(3) comparator—TAS, including TAE, TEM, and TAMIS; and
(4) outcome—procedure time, en bloc resection, RO resection,
complications (including bleeding and perforation or postop-
erative leakage), additional surgery, and recurrence. Nonorigi-
nal studies, nonhuman studies, abstract-only publications,
and non-English publications were excluded. In addition,
studies in which more than 25% of the study participants had
rectal tumors other than adenoma, adenocarcinoma, or NET
were excluded from the analysis.

3. Study Selection

We conducted a comprehensive review of the identified stud-
ies through our keyword search methodology. Initially, we ex-
cluded duplicates obtained from various search engines. Sub-
sequently, we applied our predetermined inclusion and exclu-
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sion criteria to eliminate irrelevant studies based on a thor-
ough assessment of their titles and abstracts. Following this,
we meticulously examined the full texts of the remaining stud-
ies. Eligibility evaluation was independently carried out by 2
investigators (C.H.P. and Y.S.J.), and any disagreements were
resolved through discussion and consensus. In cases where
consensus could not be reached, a third investigator (B.W.].)
made the final determination. Furthermore, we conducted a
manual search of potentially relevant literature by scrutinizing
the references of the included studies.

4. Quality Assessment

Two investigators (C.H.P. and Y.SJ.) independently performed
a formal quality assessment of observational studies using the
Newcastle-Ottawa Scale.”” The scoring encompassed 3 cate-
gories: selection (4 points), comparability of study groups (2
points), and ascertainment of exposure or outcome (3 points).
Studies with a cumulative score of >7 points were classified as
high-quality studies. We used the Cochrane risk of bias assess-
ment tool for randomized controlled trials (RCTs), to evaluate
the risk of bias in individual studies.”

)

Intest Res, Published online

5. Data Extraction

Data extraction was executed using a predeveloped form. Two
investigators (C.H.P. and Y.SJ.) independently extracted infor-
mation, including the first author, year of publication, study
design, country, study period, publication language, tumor
size and location, and clinical outcomes (including procedure
time, en bloc resection, RO resection, complications, additional
surgery, and recurrence).

6. Study Endpoints

The primary endpoint of our meta-analysis was RO resection.
RO resection was defined as complete resection with a patho-
logically negative margin. The secondary endpoint included
procedure time, en bloc resection, complications (bleeding
and perforation or postoperative leakage), additional surgery,
and recurrence. Baseline lesion characteristics, including tu-
mor size and location (distance from anal verge), were com-
pared between ER and TAS. Additional surgery was defined
as surgery due to noncurative resection; however, surgery due
to recurrence was not considered.

392 Records identified through
database searching

0 Additional records identified through
other sources (manual searching)

Identification

[

)

289 Records after duplicates removed

Screening

289 Records screened

_| 268 Irrelevant records excluded
by title and abstract review

Eligibility

21 Full-text articles
assessed for eligibility

Full-text articles excluded:
3 Not comparative study
1 Cohort overlap

Included

17 Studies included in
quantitative synthesis
(meta-analysis)

-

Fig. 1. Study flow diagram.
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T surgery Mean Difference Mean Difference
o _Studyor Mean % Cl v 95% Cl
1.1.1 Procedure time, min (Adenoma or adenocarcinoma)
2011, Kiriyama 131 100 52 63 54 33 11.0% 68.00 [35.16, 100.84] I
2012, Barendse 73 35 73 79 56 219 140%  -6.00 [-16.93, 4.93] .
2012, Park 84 51.2 30 1164 585 33 11.9% -32.40[-59.49, -5.31] -
2018, Jung 715 513 40 1056 282 16 12.8% -34.10 [-55.16, -13.04] —_—
2020, Bisogni 97.2 36 13 56 34.6 36 12.6% 41.20 [18.60, 63.80] -
2020, Shen 21.2 9.5 53 50 16.3 44  14.4% -28.80 [-33.99, -23.61] I
2021, Kimura 176 111.6 ! 192 834 27 9.7% -16.00 [-56.79, 24.79]
2023, Kim 1315 67.9 101 1048 284 103 13.7% 26.70 [12.37, 41.03] -
Subtotal (95% CI) 433 511 100.0%  1.55[-20.62, 23.72] — T
Heterogeneity: Tau? = 884.02; Chi? = 114.42, df = 7 (P < 0.00001); I? = 94%
Test for overall effect: Z = 0.14 (P = 0.89)
1.1.2 Procedure time, min (NET)
2014, Jeon 7.14 4.68 52 407 142 14 61.1% -33.56 [-41.11,-26.01] ——
2016, Yan 12.2 53 31 40 227 23 389% -27.80[-37.26,-18.34] —
Subtotal (95% CI) 83 37 100.0% -31.32 [-37.22, -25.42] -
Heterogeneity: Tau? = 0.00; Chi? = 0.87, df = 1 (P=0.35); I> = 0%
Test for overall effect: Z = 10.40 (P < 0.00001)
.-100 -5‘0 0 5‘0 100I
3 ’ Long procedure time in transanal surgery  Long procedure time in endoscopic resection
Test for subgroup differences: Chi? = 7.88. df = 1 (P=0.005). I = 87.3%
pic r ti Tr surgery Risk Ratio Risk Ratio
e - % Cl M-H. Random. 95% CI
1.2.1 En-bloc resection (Adenoma or adenocarcinoma)
2011, Hon 12 14 30 30 7.0% 0.85[0.67, 1.07] - |
2011, Kiriyama 46 52 28 33  10.0% 1.04 [0.88, 1.24] -1
2012, Park 29 30 33 33 17.6% 0.97[0.88, 1.06] -
2018, Jung 38 40 15 16 12.2% 1.01[0.88, 1.17] I
2020, Bisogni 7 13 33 36 1.8% 0.59[0.35,0.98] *
2020, Shen 41 53 44 44 11.9% 0.78 [0.67, 0.90] -
2021, Kimura 68 7 27 27  19.5% 0.97[0.90, 1.04] -
2023, Kim 91 101 103 103 20.0% 0.90 [0.84, 0.96] -
Subtotal (95% CI) 374 322 100.0% 0.92 [0.86, 0.99] -
Total events 332 313
Heterogeneity: Tau? = 0.01; Chi? = 18.44, df = 7 (P= 0.01); I = 62%
Test for overall effect: Z=2.13 (P=0.03)
1.2.2 En-bloc resection (NET)
2013, Son 89 165 9 1 16.5% 0.70 [0.51, 0.96]
2014, Jeon 52 52 14 14 41.7% 1.00 [0.91, 1.10] i
2016, Yan 30 31 23 23 41.8% 0.97[0.88, 1.07]
Subtotal (95% CI) 238 48 100.0% 0.93 [0.80, 1.09]
Total events 171 46
Heterogeneity: Tau? = 0.01; Chi? = 7.74, df = 2 (P= 0.02); I? = 74%
Test for overall effect: Z = 0.89 (P= 0.37)
0.5 0.7 1 1.5 2
3 i Higher rate in transanal surgery  Higher rate in endoscopic resection
Test for subgroup differences: Chi2 = 0.01. df = 1 (P=0.92). 12 = 0%
Ei T | surgery Risk Ratio Risk Ratio
o - % Cl M-H. Random. 95% Cl
1.31RO0r (Ad or ad
2009, Lee 15 16 14 16 3.9% 1.07 [0.86, 1.34]
2011, Hon 12 14 28 30 3.6% 0.92[0.73, 1.16] -
2011, Kiriyama 35 52 14 33 1.1% 1.59 [1.02, 2.46] >
2012, Park 29 30 32 33 16.8% 1.00[0.91, 1.09] - 1T
2017, Mao 31 31 26 26 23.0% 1.00[0.93, 1.07] -
2018, Jung 37 40 14 16 4.6% 1.06 [0.86, 1.30]
2020, Bisogni 9 13 31 36 1.4% 0.80 [0.55, 1.18]
2020, Shen 50 53 44 44 20.2% 0.95[0.88, 1.02] e
2021, Kimura 69 71 25 27 121% 1.05[0.94, 1.18] I
2023, Kim 84 101 94 103  13.4% 0.911[0.82, 1.01] - 1
Subtotal (95% CI) 421 364 100.0% 0.99 [0.94, 1.03] <
Total events 371 322
Heterogeneity: Tau? = 0.00; Chi* = 11.86, df = 9 (P=0.22); I> = 24%
Test for overall effect: Z = 0.61 (P= 0.54)
1.3.2 RO resection (NET)
2013, Son 89 155 9 11 11.0% 0.70[0.51, 0.96]
2014, Jeon 38 52 14 14 29.3% 0.75[0.62, 0.91] - =
2021, Park 37 52 48 52 29.3% 0.77 [0.64, 0.93] —_—
2023, Jin 39 55 54 59 30.5% 0.77 [0.64, 0.93] - &
Subtotal (95% CI) 314 136 100.0% 0.76 [0.68, 0.84] i
Total events 203 125
Heterogeneity: Tau? = 0.00; Chi? = 0.33, df = 3 (P= 0.95); I2= 0%
Test for overall effect: Z = 5.27 (P < 0.00001)
0.5 0.7 1 15 2
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Test for subgroup differences: Chi? = 20.79. df = 1 (P < 0.00001). I? = 95.2%

Fig. 2. Forest plots for short-term clinical outcomes between endoscopic resection and transanal surgery. (A) Procedure time, (B) en bloc
resection, and (C) RO resection. SD, standard deviation; IV, inverse variance; Cl, confidence interval; NET, neuroendocrine tumor; M-H,

Mantel-Haenszel.
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histology types: 42.9% NET, 28.6% gastrointestinal stromal tu-
mor, 14.3% leiomyoma, and 14.3% mucinous cystadenoma.
Consequently, only results related to adenoma/adenocarcino-
ma were incorporated into the meta-analysis.

The Newcastle-Ottawa Scale quality scores for the included
studies are shown in Table 1. All observational studies were
rated as high quality. The single RCT was deemed to have a
low risk of bias across all domains, encompassing selection,
performance, detection, attrition, reporting, and other biases.”

2. Baseline Lesion Characteristics between ER and TAS
Supplementary Fig. 1A shows the difference in tumor size be-
tween ER and TAS groups. For adenoma/adenocarcinoma,
the tumor size did not differ between the 2 groups (ER vs. TAS:
MD, 2.55 mm; 95% CI, -1.42 mm to 6.53 mm), with significant
heterogeneity (df=8, P<0.01, I’=66%). However, for NET, the
tumor size was smaller in the ER group than in the TAS group
(ER vs. TAS: MD, -2.25 mm; 95% CI, -3.56 to —0.93 mm).

The difference in the distance from the anal verge is shown
in Supplementary Fig. 1B. In the adenoma/adenocarcinoma
subgroup, the lesions were located further away from the anal
verge in the ER group, compared to that in the TAS group (ER
vs. TAS: MD, 2.14 ¢cm; 95% CI, 1.15 to 3.13 cm). Significant het-
erogeneity was observed in this comparison (df=7, P<0.01,
FP=78%). In contrast, for NET, the distance from the anal verge
did not differ between ER and TAS (ER vs. TAS: MD, 0.28 cm;
95% CI, -0.59 to 1.14 cm), without significant heterogeneity
(df=1,P=041,F=0%).

3. Short-term Clinical Outcomes

Short-term clinical outcomes, including procedure time, en
blocresection, and RO resection, are demonstrated in Fig. 2. For
adenoma/adenocarcinoma, the procedure time did not differ
between ER and TAS (ER vs. TAS: MD, 1.55 minutes; 95% CI,
-20.62 to 23.72 minutes) (Fig. 2A). However, the result should
be interpreted cautiously because a significant heterogeneity
was observed (df=7, P<0.001, ’'=94%). For NET, on the con-
trary, the procedure time was shorter in the ER group than in
the TAS group, without heterogeneity (ER vs. TAS: MD, -31.32
mm; 95% CI, -37.22 to -25.42 mm; df=1, P=0.35, ' = 0%).

For adenoma/adenocarcinoma, the en bloc resection rate
was lower in the ER group than in the TAS group (ER vs. TAS:
risk ratio [RR], 0.92; 95% CI, 0.86-0.99), with significant hetero-
geneity (df=7, P=0.01, '=62%) (Fig. 2B). For NET, the en bloc
resection rate tended to be lower in the ER group than in the
TAS group (ER vs. TAS: RR, 0.93; 95% CI, 0.80-1.09), with sig-

INTESTINAL RESEARCH

nificant heterogeneity (df=2, P=0.02, I =74%).

The RO resection rate, the primary endpoint of the current
study, is shown in Fig. 2C. For adenoma/adenocarcinoma, the
RO resection rate of ER was comparable with that of TAS (ER
vs. TAS: RR, 0.99; 95% CI, 0.94-1.03), without significant het-
erogeneity (df=9, P=0.22, I’=24%). However, for NET, the R0
resection rate was lower in the ER group than in the TAS
group (ER vs. TAS: RR, 0.76; 95% CI, 0.68-0.84), without signifi-
cant heterogeneity (df=3, P=0.95, = 0%).

We further performed meta-analyses for short-term clinical
outcomes between ESD and TAS (Supplementary Fig. 2).
Overall, the results of ESD and TAS were similar to those of ER
and TAS. However, no significant differences in en bloc resec-
tion rate between ER and TAS for adenoma/adenocarcinoma
were observed in the comparison of ESD and TAS (ESD vs.
TAS:RR, 0.95;95% CI, 0.89-1.01).

4. Adverse Events

Adverse events, including bleeding and perforation or postop-
erative leakage, are shown in Fig. 3. For adenoma/adenocarci-
noma, the risk of bleeding did not differ between the 2 groups,
without significant heterogeneity (ER vs. TAS: RR, 1.17; 95%
CI, 0.78-1.77). For NET, the risk of bleeding also did not differ
between ER and TAS, without significant heterogeneity (ER
vs. TAS: RR, 1.49; 95% CI, 0.27-8.31). The risk of perforation or
postoperative leakage did not differ between ER and TAS for
adenoma/adenocarcinoma, without significant heterogeneity
(ERvs. TAS: RR, 1.05;95% CI, 0.40-2.77). For NET, only 1 study
was included in the meta-analysis for perforation or postoper-
ative leakage, and it did not show a significant difference in
the risk (ER vs. TAS: RR, 3.21; 95% CI, 0.13-77.28).

5. Additional Surgery and Recurrence

Additional surgery due to noncurative resection from the ini-
tial ER or TAS is shown in Supplementary Fig. 3A. The addi-
tional surgery did not differ between ER and TAS for both ad-
enoma/adenocarcinoma and NET (ER vs. TAS: RR, 1.15; 95%
CI, 0.39-3.36 for adenoma/adenocarcinoma; RR, 1.46; 95% CI,
0.64-3.34 for NET). Supplementary Fig. 3B shows the differ-
ence in recurrence between ER and TAS. For adenoma/ade-
nocarcinoma, the risk of recurrence did not differ between the
groups (ER vs. TAS: RR, 1.15; 95% CI, 0.17-7.61). For NET, only
1 study was included in the analysis of the recurrence, and it
did not show any difference between ER and TAS (ER vs. TAS:
RR, 0.27;95% CI, 0.03-2.33).

www.irjournal.org
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End K 1 Tr | surgery Risk Ratio Risk Ratio
Q r r Even Total _ Even Total Weight M-H. Ran % Cl M-H, Random, 95% ClI
2.1.1 Bleeding (Ad or ad )
2009, Lee 1 15 0 14 1.7% 2.81[0.12, 63.83]
2011, Hon 0 14 1 30 1.7% 0.69[0.03, 15.93]
2011, Kiriyama 1 52 1 33 2.3% 0.63 [0.04, 9.80]
2012, Barendse 7 73 18 219  24.6% 1.17 [0.51, 2.68] L
2012, Park 0 30 0 33 Not estimable
2017, Mao 7 31 3 26 10.9% 1.96 [0.56, 6.82] T
2018, Barendse 19 87 15 89 45.8% 1.30[0.70, 2.38] T
2018, Jung 3 40 2 16 5.9% 0.60[0.11, 3.26]
2020, Bisogni 0 13 3 36 2.0% 0.38[0.02, 6.85]
2020, Shen 1 53 0 4 1.7% 2.50[0.10, 59.88]
2023, Kim 1 101 3 103 3.4% 0.34 [0.04, 3.21]
Subtotal (95% Cl) 509 643 100.0% 1.17 [0.78, 1.77] -
Total events 40 46

Heterogeneity: Tau? = 0.00; Chi? = 3.94, df =9 (P=0.92); I?= 0%

Test for overall effect: Z = 0.76 (P = 0.45)

2.1.2 Bleeding (NET)

2014, Jeon 16 52 0 14 27.0%
2016, Yan 0 31 0 23

2021, Park 0 52 1 52 22.0%
2023, Jin 3 55 3 59 51.0%
Subtotal (95% CI) 190 148 100.0%
Total events 19 4

Heterogeneity: Tau? = 0.88; Chi? = 3.13, df =2 (P=0.21); I* = 36%

Test for overall effect: Z = 0.45 (P = 0.65)
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9.34 [0.59, 146.75]
Not estimable
0.33[0.01, 8.00]
1.07[0.23, 5.09]
1.49 [0.27, 8.31]

———

0.1 1

10 100

0.01
) . Higher risk in transanal surgery  Higher risk in endoscopic resection
Test for subgroup differences: Chiz2 = 0.07.df =1 (P=0.79). = 0%
End P Tr surgery Risk Ratio Risk Ratio
e - % Cl M-H. Random. 95% CI
2.2.1 Perforation or postoeprative leakage (Adenoma or adenocarcinoma)
2011, Hon 1 14 2 30 147% 1.07 [0.11, 10.85]
2011, Kiriyama 2 52 0 33 9.3% 3.21[0.16, 64.79]
2012, Barendse 0 73 7 219 10.2% 0.20 [0.01, 3.43]
2012, Park 1 30 2 33 14.4% 0.55[0.05, 5.76] -
2017, Mao 0 31 0 26 Not estimable
2018, Barendse 0 87 1 89  84% 0.34 [0.01, 8.26]
2018, Jung 3 40 2 16 24.4% 0.60[0.11, 3.26] -
2020, Bisogni 4 13 0 36 10.2% 23.79[1.37,413.79] >
2020, Shen 1 53 0 44 8.4% 2.50[0.10, 59.88]
2023, Kim 0 101 0 103 Not estimable
Subtotal (95% CI) 494 629 100.0% 1.05 [0.40, 2.77] ——
Total events 12 14
Heterogeneity: Tau? = 0.25; Chi? = 8.02, df =7 (P= 0.33); I?= 13%
Test for overall effect: Z=0.11 (P=0.91)
2.2.2 Perforation or postoperative leakage (NET)
2014, Jeon 0 52 0 14 Not estimable
2016, Yan 0 31 0 23 Not estimable
2021, Park 0 52 0 52 Not estimable
2023, Jin 1 55 0 59 100.0% 3.21[0.13,77.28] l
Subtotal (95% CI) 190 148 100.0% 3.21[0.13, 77.28]
Total events 1 0
Heterogeneity: Not applicable
Test for overall effect: Z = 0.72 (P = 0.47)
0.01 0.1 1 10 100

Test for subgroup differences: Chi? = 0.43. df = 1 (P=0.51). 1= 0%

Higher risk in transanal surgery ~ Higher risk in endoscopic resection

Fig. 3. Forest plots for adverse events between endoscopic resection and transanal surgery. (A) Bleeding and (B) perforation or postoper-
ative leakage. M-H, Mantel-Haenszel; Cl, confidence interval; NET, neuroendocrine tumor.

6. Publication Bias

Publication bias was assessed for R0 resection and bleeding in
the individual studies on adenoma/adenocarcinoma (Supple-
mentary Fig. 4). Asymmetry of funnel plots was not identified.
Additionally, no significant publication bias was identified us-
ing Egger test (P=0.449 for RO resection, P=0.303 for bleed-

ing).

www.irjournal.org

DISCUSSION

In this study, we performed meta-analyses for rectal adeno-
ma/adenocarcinoma and NET. In the meta-analysis for ade-
noma/adenocarcinoma, the TAS group had a superior en bloc
resection rate than the ER group; however, no difference was
observed between the 2 groups in terms of RO resection rate
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and procedure time. For NET, the RO resection rate was higher
in the TAS group than in the ER group, and the en bloc resec-
tion rate also tended to be higher in the TAS group than in the
ER group. However, TAS showed a longer procedure time
than that for ER. For both adenoma/adenocarcinoma and
NET, the rates of complications (such as bleeding and perfora-
tion), additional surgery, and recurrence, did not differ be-
tween TAS and ER.

For adenoma/adenocarcinoma, the en bloc resection rate
was lower in the ER group than in the TAS group, with 88.8%
in the ER group and 97.2% in the TAS group. A reason for this
result may be that ER included EMR. This is supported by the
finding of no difference in the en bloc resection rate when
comparing the ESD (90.7%) and TAS (96.8%) groups (Supple-
mentary Fig. 2). However, the RO resection rates were similar
between the ER and TAS groups, with 88.1% and 88.5%, re-
spectively. Clinically, when deciding whether to perform addi-
tional surgery for endoscopically resected adenoma/adeno-
carcinoma lesions, R0 resection, especially the negative verti-
cal resection margin, is more important than en bloc resection.
Similar RO resection rates between the 2 groups likely resulted
in no differences in additional surgery and recurrence rates.

A previous meta-analysis study comparing ESD and TEM/
TAMIS for the treatment of early rectal tumor is consistent
with our results. The meta-analysis study, which included 4
original articles and 2 abstracts searched until November
2018, demonstrated that there were no significant differences
between the 2 groups for all outcomes, including RO resection,
en bloc resection, local recurrence, procedure duration, and
complications.” Our meta-analysis additionally included
studies published after 2018 and compared ER and TAS more
comprehensively than the aforementioned meta-analysis
study. Our results strengthen the evidence that there is no dif-
ference in outcomes and safety between ER and TAS for the
treatment of adenoma/adenocarcinoma. Although our study
did not evaluate cost-effectiveness, several studies have re-
ported that ER is more cost-effective than TAS.”*" A previous
study using the Markov model reported that ER was less ex-
pensive than TEM in the management of benign rectal pol-
yps.”® Another study revealed that median total hospital costs
for the treatment of rectal tumors were significantly lower for
ESD than for TEM (1,214 United States dollars [USD] vs. 1,686
USD).” Given the similar treatment outcomes between ER
and TAS and the high cost of TAS, considering ER over TAS as
a primary treatment for rectal adenoma/adenocarcinoma
may be reasonable. Guidelines also recommend that ER
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should be considered as the standard treatment for colorectal
neoplasms with dysplasia confined to the mucosa, while ESD
should be considered for en bloc resection of colorectal (but
particularly rectal) lesions with suspicion of superficial sub-

mucosal invasion.”**

However, although ESD is a commonly
used technique for the treatment of early-stage CRC in Asian
countries, its use is still quite limited in Western countries. The
management for early rectal adenocarcinoma should be de-
termined by comprehensively considering local expertise, the
endoscopist’s skill, equipment availability, and cost. For le-
sions where determining the direction of treatment is difficult,
it may be wise to make a decision on an individual basis
through a multidisciplinary team.

For NET, the RO resection rate was higher in the TAS group
than in the ER group, with 91.9% and 64.6% in the TAS and ER
groups, respectively. Given that adenoma/adenocarcinoma
originates from the mucosal layer, whereas rectal NET origi-
nates from the submucosal layer, the higher RO resection rate
of TAS is due to the full-thickness resection of TAS. The RO re-
section rate was also significantly higher in the TAS group
than in the ESD group, although the difference narrowed
(ESD 72.9%) (Supplementary Fig. 2). These results suggest
that ESD may be more appropriate than EMR for complete re-
section of NETs. However, the procedure time in the TAS
group was longer than that in the ER group by a mean of 31
minutes. When compared to the ESD group, the procedure
time in the TAS group was also longer, with a mean of 25 min-
utes. The longer procedure time for TAS is because TAS re-
quires general or spinal anesthesia in the operating room.
Specifically, TEM requires learning curves, relatively higher
expertise, and expensive specialized instruments.'"** Although
the RO resection rate for rectal NET was higher in the TAS
group, ER may be more advantageous considering its cost-ef-
fectiveness. Furthermore, unlike in adenoma/adenocarcino-
ma, RO resection may be less important in the prognosis of
rectal NETs smaller than 10 mm without lymphovascular in-
vasion and atypical features. When the margins are positive
after ER of rectal NETs <1 cm in size, the positive vertical mar-
gin rate is much higher than the positive lateral margin rate.”
Rectal NET exists in the submucosal layer and ER has limita-
tions in resecting the deep submucosal layer; therefore, it is
not uncommon for vertical resection margins to be positive
even after complete ER. However, this may not necessarily
mean that there are residual lesions. A multicenter study ex-
amining long-term clinical outcomes of endoscopically re-
sected rectal NETs supports this." The study showed that

www.irjournal.org
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among 137 patients with positive or indeterminate resection
margins, local recurrence occurred in only 2 patients (1.5%)."
Similarly, our study also revealed that despite the lower RO re-
section rate in the ER group, the recurrence rate was not dif-
ferent from that in the TAS group. In particular, among 338 pa-
tients who underwent ER, recurrence occurred in only 1 pa-
tient (Supplementary Fig. 3B). Of note, majority of the rectal
NETs analyzed in the aforementioned study and in our study
were <1 cm. In summary, ER should be chosen as the prima-
ry treatment for small rectal NETs. However, for large NETs
with suspected deep tumorous infiltration where performing
ER s challenging, TAS may be preferred.

Our meta-analysis provides a better understanding of the

outcomes of ER and TAS for the treatment of rectal tumors.
Nevertheless, our study has several limitations. First, although
TAE, TEM, and TAMIS are different surgical techniques, they
were analyzed together as TAS. Only 2 studies used TAMIS;
therefore, the number of studies was too small to analyze each.
As more relevant papers are accumulated in the future, rank-
ing them using network meta-analysis seems necessary. Sec-
ond, although no significant difference in recurrence was ob-
served between the ER and TAS groups, there were limitations
in accurately comparing recurrence because the follow-up pe-
riod differed between studies. Third, differences in procedural
or surgical skills among endoscopists and surgeons were not
considered, even though these could greatly affect the out-
comes. Fourth, the size of the resected lesions between the
studies was heterogeneous. Lastly, all studies included in the
meta-analysis, except one, were retrospective observational
studies; therefore, there are concerns about selection bias, im-
portant variables could not be controlled, and the level of evi-
dence was lowered. In the future, more RCTs on this topic
should be conducted.
In conclusion, TAS had a superior en bloc resection rate in rec-
tal adenoma/adenocarcinoma and a superior RO resection
rate and longer procedure time in rectal NET; other treatment
outcomes and safety were comparable between ER and TAS.
Given the cost-effectiveness, prioritizing ER as a treatment for
early rectal tumors and considering TAS only for lesions that
are large and suspected to have deep tumorous infiltration
seems desirable. However, the medical environment may be
different in each country and hospital; therefore, the choice of
treatment modality should be made carefully by comprehen-
sively considering local expertise, the endoscopist’s skill, and
equipment availability.

www.irjournal.org

Intest Res, Published online

ADDITIONAL INFORMATION

Funding Source
The authors received no financial support for the research, au-
thorship, and/or publication of this article.

Conflict of Interest

Jung YS is an editorial board member of the journal but was
not involved in the peer reviewer selection, evaluation, or de-
cision process of this article. No other potential conflicts of in-
terest relevant to this article were reported.

Data Availability Statement
Data sharing is not applicable as no new data were created or
analyzed in this study.

Author Contributions

Conceptualization; Data curation: Park CH, Jung YS. Data in-
terpretation: Jung BW. Formal analysis: Park CH. Investigation:
all authors. Methodology; Project administration; Resources;
Software; Supervision; Validation; Visualization: Park CH, Jung
YS. Writing-original draft: Park CH, Jung YS. Writing-review &
editing: all authors. Approval of final manuscript: all authors.

ORCID

Park CH https://orcid.org/0000-0003-3824-3481
Jung BW https://orcid.org/0000-0002-8942-4031
Jung YS https://orcid.org/0000-0002-1963-7170
Supplementary Material

Supplementary materials are available at the Intestinal Re-
search website (https://www.irjournal.org).

REFERENCES

1. Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics 2020:
GLOBOCAN estimates of incidence and mortality worldwide
for 36 cancers in 185 countries. CA Cancer J Clin 2021;71:209-
249.

2. Kim SY, Kwak MS, Yoon SM, et al. Korean Guidelines for Post-
polypectomy Colonoscopic Surveillance: 2022 revised edi-
tion. Intest Res 2023;21:20-42.

3. Jung YS. Summary and comparison of recently updated post-
polypectomy surveillance guidelines. Intest Res 2023;21:443-
451.

4. Kim J, Gweon TG, Kwak MS, et al. A survey of current practic-

11



Chan Hyuk Park, et al. * Endoscopic resection versus transanal surgery

o)}

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

12

es in post-polypectomy surveillance in Korea. Intest Res 2024;
22:186-207.

. Kim HM, Kim TI Screening and surveillance for hereditary

colorectal cancer. Intest Res 2024;22:119-130.

. Oh CK, Cho YS. Pathogenesis and biomarkers of colorectal

cancer by epigenetic alteration. Intest Res 2024;22:131-151.

. Rai 'V, Mishra N. Transanal approach to rectal polyps and can-

cer. Clin Colon Rectal Surg 2016;29:65-70.

. Atallah S, Albert M, Larach S. Transanal minimally invasive

surgery: a giant leap forward. Surg Endosc 2010;24:2200-2205.

. Hong SW, Byeon JS. Endoscopic diagnosis and treatment of

early colorectal cancer. Intest Res 2022;20:281-290.

Naughton AP, Ryan EJ, Bardon CT, et al. Endoscopic manage-
ment versus transanal surgery for early primary or early local-
ly recurrent rectal neoplasms-a systematic review and meta-
analysis. Int ] Colorectal Dis 2020;35:2347-2359.

Maione E Chini A, Milone M, et al. Diagnosis and manage-
ment of rectal neuroendocrine tumors (NETSs). Diagnostics
(Basel) 2021;11:771.

Stang A. Critical evaluation of the Newcastle-Ottawa scale for
the assessment of the quality of nonrandomized studies in
meta-analyses. Eur ] Epidemiol 2010;25:603-605.

Higgins J, Green S. Cochrane handbook for systematic reviews
of interventions, Version 6.3 [Internet]. 2022 [cited 2024 Feb
8]. https://training.cochrane.org/handbook/current/chap-
ter-08

Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring
inconsistency in meta-analyses. BMJ 2003;327:557-560.

Egger M, Davey Smith G, Schneider M, Minder C. Bias in me-
ta-analysis detected by a simple, graphical test. BMJ 1997;315:
629-634.

Higgins J, Green S. Cochrane handbook for systematic reviews
of interventions, Version 6.3 [Internet]. c2022 [cited 2024 Feb
8]. https://training.cochrane.org/handbook/current/chapter-
13#section-13-3-5-4

Liberati A, Altman DG, Tetzlaff], et al. The PRISMA statement
for reporting systematic reviews and meta-analyses of studies
that evaluate health care interventions: explanation and elab-
oration. J Clin Epidemiol 2009;62:e1-e34.

Lee SH, Jeon SW, Jung MK, Kim SK, Choi GS. A comparison
of transanal excision and endoscopic resection for early rectal
cancer. World J Gastrointest Endosc 2009;1:56-60.

Hon SS, Ng SS, Chiu PW, et al. Endoscopic submucosal dis-
section versus local excision for early rectal neoplasms: a
comparative study. Surg Endosc 2011;25:3923-3927.
Kiriyama S, Saito Y, Matsuda T, et al. Comparing endoscopic

21.

22.

23.

24,

26.

27.

28.

30.

31.

32.

INTESTINAL RESEARCH

submucosal dissection with transanal resection for non-inva-
sive rectal tumor: a retrospective study. ] Gastroenterol Hepa-
tol 2011;26:1028-1033.

Barendse RM, van den Broek FJ, van Schooten J, et al. Endo-
scopic mucosal resection vs transanal endoscopic microsur-
gery for the treatment of large rectal adenomas. Colorectal
Dis 2012;14:e191-e196.

Park SU, Min YW, Shin JU, et al. Endoscopic submucosal dis-
section or transanal endoscopic microsurgery for nonpolyp-
oid rectal high grade dysplasia and submucosa-invading rec-
tal cancer. Endoscopy 2012;44:1031-1036.

Son HJ, Sohn DK, Hong CW, et al. Factors associated with
complete local excision of small rectal carcinoid tumor. Int J
Colorectal Dis 2013;28:57-61.

Jeon JH, Cheung DY, Lee SJ, et al. Endoscopic resection yields
reliable outcomes for small rectal neuroendocrine tumors.
Dig Endosc 2014;26:556-563.

. Yan FH, Lou Z, Hu §], et al. Endoscopic submucosal dissec-

tion versus transanal local excision for rectal carcinoid: a
comparative study. World J Surg Oncol 2016;14:162.

Mao W, Liao X, Shao S, Wu W, Yu Y, Yang G. Comparative
evaluation of colonoscopy-assisted transanal minimally inva-
sive surgery via glove port and endoscopic submucosal dis-
section for early rectal tumor. Int ] Surg 2017;42:197-202.
Barendse RM, Musters GD, de Graaf EJ, et al. Randomised
controlled trial of transanal endoscopic microsurgery versus
endoscopic mucosal resection for large rectal adenomas
(TREND Study). Gut 2018;67:837-846.

Jung Y, Lee J, Cho JY, et al. Comparison of efficacy and safety
between endoscopic submucosal dissection and transanal
endoscopic microsurgery for the treatment of rectal tumor.
SaudiJ Gastroenterol 2018;24:115-121.

. Bisogni D, Manetti R, Talamucci L, et al. Comparison among

different techniques for en-bloc resection of rectal lesions:
transanal endoscopic surgery vs. endoscopic submucosal dis-
section vs. full-thickness resection device with Over-The-Scope
Clip’ System. Minerva Chir 2020;75:234-243.

Shen JM, Zhao JY, Ye T, et al. Transanal minimally invasive
surgery vs endoscopic mucosal resection for rectal benign tu-
mors and rectal carcinoids: a retrospective analysis. World ]
Clin Cases 2020;8:4311-4319.

Kimura CM, Kawaguti FS, Nahas CS, et al. Long-term out-
comes of endoscopic submucosal dissection and transanal
endoscopic microsurgery for the treatment of rectal tumors. J
Gastroenterol Hepatol 2021;36:1634-1641.

Park SS, Kim BC, Lee DE, et al. Comparison of endoscopic

www.irjournal.org


https://training.cochrane.org/handbook/current/chapter-08
https://training.cochrane.org/handbook/current/chapter-08

INTESTINAL RESEARCH

33.

34.

36.

37.

38.

submucosal dissection and transanal endoscopic microsur-
gery for T1 rectal neuroendocrine tumors: a propensity score-
matched study. Gastrointest Endosc 2021;94:408-415.e2.

Jin R, Bai X, Xu T, Wu X, Wang Q, Li J. Comparison of the effi-
cacy of endoscopic submucosal dissection and transanal en-
doscopic microsurgery in the treatment of rectal neuroendo-
crine tumors < 2 cm. Front Endocrinol (Lausanne) 2022;13:
1028275.

Kim M, Bareket R, Eleftheriadis NP, et al. Endoscopic submu-
cosal dissection (ESD) offers a safer and more cost-effective
alternative to transanal endoscopic microsurgery (TEM): an
international collaborative study. J Clin Gastroenterol 2023;
57:486-489.

. Sagae VM, Ribeiro IB, de Moura DT, et al. Endoscopic submu-

cosal dissection versus transanal endoscopic surgery for the
treatment of early rectal tumor: a systematic review and meta-
analysis. Surg Endosc 2020;34:1025-1034.

Yu JX, Russell WA, Ching JH, et al. Cost effectiveness of endo-
scopic resection vs transanal resection of complex benign
rectal polyps. Clin Gastroenterol Hepatol 2019;17:2740-2748.
eb.

Nam M]J, Sohn DK, Hong CW, et al. Cost comparison between
endoscopic submucosal dissection and transanal endoscopic
microsurgery for the treatment of rectal tumors. Ann Surg
Treat Res 2015;89:202-207.

Draganov PV, Wang AY, Othman MO, Fukami N. AGA insti-

www.irjournal.org

39.

40.

41.

42,

43.

44.

Intest Res, Published online

tute clinical practice update: endoscopic submucosal dissec-
tion in the United States. Clin Gastroenterol Hepatol 2019;17:
16-25.el.

Pimentel-Nunes P, Libanio D, Bastiaansen BAJ, et al. Endoscop-
ic submucosal dissection for superficial gastrointestinal lesions:
European Society of Gastrointestinal Endoscopy (ESGE) guide-
line: update 2022. Endoscopy 2022;54:591-622.

Tanaka S, Kashida H, Saito Y, et al. Japan gastroenterological
endoscopy society guidelines for colorectal endoscopic sub-
mucosal dissection/endoscopic mucosal resection. Dig En-
dosc 2020;32:219-239.

Helewa RM, Rajaee AN, Raiche |, et al. The implementation of
a transanal endoscopic microsurgery programme: initial ex-
perience with surgical performance. Colorectal Dis 2016;18:
1057-1062.

Maya A, Vorenberg A, Oviedo M, da Silva G, Wexner SD, Sands
D. Learning curve for transanal endoscopic microsurgery: a
single-center experience. Surg Endosc 2014;28:1407-1412.
ChenJ, Ye J, Zheng X, Chen J. Endoscopic treatments for rec-
tal neuroendocrine tumors: a systematic review and network
meta-analysis. ] Gastrointest Surg 2024;28:301-308.

Moon CM, Huh KC, Jung SA, et al. Long-term clinical outcomes
of rectal neuroendocrine tumors according to the pathologic
status after initial endoscopic resection: a KASID multicenter
study. Am J Gastroenterol 2016;111:1276-1285.

13



Chan Hyuk Park, et al. * Endoscopic resection versus transanal surgery

Appendix 1. Detailed search strategy

MEDLINE (Search interface: PubMed)

(endoscopic submucosal dissection[tw] endoscopic submu-
cosal dissections[tw] OR ESD[tw] OR endoscopic mucosal
resection[tw] OR endoscopic mucosal resections[tw] OR
EMR[tw] OR endoscopic resection[tw] OR endoscopic
resections[tw]) AND (transanal surgery[tw] OR transanal
surgeries[tw] OR TAS[tw] OR transanal excision[tw] OR trans-
anal excisions|[tw] OR TAE[tw] OR local excision[tw] OR local
excisions[tw] OR transanal resection[tw] OR transanal
resections[tw] OR transanal endoscopic microsurgery|[tw] OR
transanal endoscopic microsurgeries[tw] OR TEM[tw] OR
transanal endoscopic surgery[tw] OR transanal endoscopic
surgeries[tw] OR transanal minimally invasive surgery[tw] OR
transanal minimally invasive surgeries[tw] OR TAMIS|[tw])
AND (rectal[tw] OR rectum[tw] OR colorectal[tw] OR
colorectum[tw]) AND (“1990/01/01"[Date - Publication]:
“3000"[Date - Publication]) NOT review[Publication Type]
NOT meta-analysis[Publication Type]

EMBASE (Search interface: Ovid)

1: ((endoscopic submucosal dissection or endoscopic submu-
cosal dissections or ESD or endoscopic mucosal resection or
endoscopic mucosal resections or EMR or endoscopic resec-
tion or endoscopic resections) and (transanal surgery or
transanal surgeries or TAS or transanal excision or transanal
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excisions or TAE or local excision or local excisions or trans-
anal resection or transanal resections or transanal endoscopic
microsurgery or transanal endoscopic microsurgeries or TEM
or transanal endoscopic surgery or transanal endoscopic sur-
geries or transanal minimally invasive surgery or transanal
minimally invasive surgeries or TAMIS) and (rectal or rectum
or colorectal or colorectum)).ab,ti.

2: limit 1 to (english language and embase and yr="1990 -Cur-
rent” and (article or article in press))

Cochrane library

#1: endoscopic submucosal dissection or endoscopic submu-
cosal dissections or ESD or endoscopic mucosal resection or
endoscopic mucosal resections or EMR or endoscopic resec-
tion or endoscopic resections

#2: transanal surgery or transanal surgeries or TAS or trans-
anal excision or transanal excisions or TAE or local excision or
local excisions or transanal resection or transanal resections
or transanal endoscopic microsurgery or transanal endoscop-
ic microsurgeries or TEM or transanal endoscopic surgery or
transanal endoscopic surgeries or transanal minimally inva-
sive surgery or transanal minimally invasive surgeries or TA-
MIS

#3: rectal or rectum or colorectal or colorectum

#4: #1 and #2 and #3 (with Publication Year from 1990 to
2024, in Trials)
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