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Meta-analysis of endoscopic mucosal resection with ligation device
and endoscopic submucosal dissection in treatment of rectal
neuroendocrine neoplasm ( < 10 mm)

Wang Xu, Fu Yongchun, Zhang Jinchun
[Department of General Surgery, Beijing Huairou Hospital (Huairou Hospital, Beijing Chaoyang
Hospital, Capital Medical University), Beijing 101400, China]

Abstract: Objective To evaluate the safety and effectiveness of endoscopic mucosal resection with ligation
device (EMR-L) and endoscopic submucosal dissection (ESD) for the rectal neuroendocrine neoplasm (rNEN)
(<10 mm). Methods Databases such as the Cochrane Library, PubMed, Embase, Web of Science, SinoMed, China

National Knowledge Infrastructure, Weipu and Wanfang database were searched by computer. The retrieval time
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limit was December 13, 2023. The literatures on the efficacy of EMR-L and ESD in treatment of INEN patients were
collected. Two researchers independently screened the literatures and extracted the data, evaluated the
methodological quality by Newcastle-Ottawa Scale (NOS). The Rev Man 5.3 software was used for Meta-analysis
and funnel plot, and STATA 18.0 was used for publication bias detection. Results 14 literatures were included in
the study involving 1,234 patients, including 488 patients in the EMR-L group, 518 patients in the ESD group and
other operation types 228 cases. Meta-analysis showed that there was no significant difference in histological
complete resection rate between the EMR-L group and the ESD group (O}? =1.24, 95%CI: 0.54 ~2.86, P =0.610);
The difference was not statistically significant of lesion diameter (WMD = -0.27, 95%CI: -0.77 ~0.23, P =0.290);
The operative time of EMR-L group was significantly shorter than that of ESD (WMD =-12.71, 95%CI:
-17.51 ~ -7.92, P = 0.000); There was no significant difference in the positive rate of horizontal and vertical margins
between groups (P >0.05). There were no significant differences in the incidence of total complications,
postoperative delayed bleeding and intestinal perforation among the groups (P > 0.05). Conclusion Compared with
ESD, the treatment of rNEN with diameter <10 mm by EMR-L is comparable effective and save more time.
EMR-L is suitable for extensive using because of simple technical requirements for surgical instruments and
endoscopists.

Keywords: endoscopic mucosal resection with ligation device (EMR-L); endoscopic submucosal dissection
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Table 1 Basic characteristics and quality evaluation results of the included studies
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EMR-L ESD Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H. Random, 95% CI
Bang2016 53 a3 13 24 5.58% 91.15[5.05 1646.08] —_—*
Choiz01r 13 16 43 83 11.0% 1.01 [0.24, 4.23] - 1
Hamada2iz23 14 16 a1 ao A% 1.67 [0.20,14.14]
Harada2oly 19 20 14 15 4.7% 0.42[0.02,11.03]
Inadazi a0 a8 32 33 A% 0.20[0.02,1.64]
Kamigaichi2022 21 el 18 el 5.2% 814 [0.39,167.98] >
Kaneko2016 14 22 24 24 5.4% 0.03 [0.00, 0.65] —_—
Kirm2013 40 40 43 44 4.7% 279011, 70.54] »
Lim20149 (3¢ [15] 12 16 101% 7.00[1.39, 35.34] -
lMatsuno2022 a0 a9 107 116 13.3% 0.75[0.28,1.97] - "
Miimiz201 2 11 11 12 13 4. 6% 276 [0.10,74.78] >
SHgz020 22 23 20 20 4.7% 0.37 [0.01, 8.449] +
PRE 2016 2\ 27 18 19 B7% 0.68 [0.06, 8.26]
BrRTh2022 24 26 28 30 8.3% 0.86 [0.11, 6.56] —
Total (95% CI) 4188 518 100.0% 1.24 [0.54, 2.86] *
Total events 450 466
Heterogeneity: Tau®=1.13; Chi*= 2594 df=13 (F=0.02); = 50% D.IDE D!'I 1'0 SID

Testfor overall effect: Z=0.50{F = 0.61) Favours EMR-L Favours ESD
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Fig.2 Forest plot of comparison of histological complete resection rate between the two groups

EMR-L ESD Mean Difference Mean Difference
Study or Subgrou| Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Bang2016 5 17 53 a8 21 24 11.4%  -0.50 [-1.46, 0.46] _
Inadaziz1 58 21 58 53 21 33 120% 0.60 [-0.30, 1.50] ]
Kamigaichi2022 51 1.6 21 58 14 21 11.8%  -0F0[1.61,021] B
Kim2013 633 1.75 40 591 1.83 44 135% 0.42[-0.35,1.19] [
Limz2019 502 1.69 68 7.08 215 16 9.8% -206[3.19,-0083
Miimiz012 57 205 11 54 14 13 7.5% 0.30[1.13,1.73] I R
SHgz020 68 1.6 23 731 20 128%  -0.80[1.31,031] - 1
HARE 2016 6.3 1.4 27 B2 14 19 128%  010[07Z,087 S —
fRThz022 T2 276 26 747 232 30 81%  -0.35[1.70,1.00]
Total (95% CI) 325 220 100.0% -0.27[-0.77,0.23] *

Heterageneity: Tau?=0.33; Chi*=18.06, df= 8 (P = 0.01); = 58%

Testfar overall effect Z=1.07 (P = 0.29) 2 1 0 ! z

Favours ESD  Favours EMR-L
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Fig.3 Forest plot of comparison of lesion diameter between the two groups

EMR-L ESD Mean Difference Mean Difference
Study or Subarou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bang2016 83 28 83 179 81 24 104% -1260[16.32,-8.89] —_—
Inadaz2021 T 41 58 413 227 33 BE% -33.40[-41.22-2558] 4
Karmigaichi2022 57 12 21 135 31 1 111% -7.80[-9.22,-6.38] -
Kaneko2016 10 B 22 a5 10 24 101% -25.00[29.72,-20.28) 4
Kimz2013 11,768 458 40 0938 400 44 11.0% 2.7 [0.51, 4.27) —
Lim2019 705 453 66 2421 1218 16 95% -1TAG[23.23,-11.08
Miimiz012 174 44 11 286 162 13 F8% -11.20F2038,-207) ——————————
2Fli5z020 154 47 23 207 B4 20 106% -5.30 [-8.70,-1.90] e
FARE 2016 156 63 27 287 106 18 98% -1310[1843,-777] ——————
fTHZ022 908 345 26 185 325 30 110%  -9.42[11.18, -7.66) a
Total (95% CI) 347 244 100.0% -12.71[-17.51,-7.92] el
Heterageneity: Tau®= §3.65; Chi*= 230,72, df= 8 (P = 0.00001}; F= 96% f t f t

-20 -10 1] 10 20

Testfor overall effect £=5.20 (P = 0.00001) Favours ESD  Favours EMR-L
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Fig.4 Forest plot of comparison of operative time between the two groups
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EMR-L ESD Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Fvents Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Bang2016 i} a3 4 24 155% 004000 083 ———————
Haradazol? 1} 20 1} 15 Mot estimahle
Inadazo1 3 58 i} 33 153% 4.23[0.21, 84.36]
Kamigaichiz022 i} al i} al Mot estimahle
Kaneko2016 1 22 1} 24 14.0% 3.42[0.13,88.40]
Kim2013 i} 40 i} 44 Mot estimahle
Limz20139 3 l413] 3 16 23.6% 0.21 [0.04,1.14] - &7
Matsuno2022 3 ag 0 116 154% 9.43[0.48,184.91] *
Miimiz2012 1} 11 1} 13 Mot estimahle
SFfg2020 i} 23 i} 20 Mot estimahle
B 2016 i} 7 i} 19 Mot estimahle
fRTh2022 1 26 1 a0 16.2% 1.16 [0.07,19.42]
Total (95% CI) 456 375 100.0% 0.91 [0.18, 4.61]
Total events 11 8

Heterogeneity, Tau®= 216, Chi*=10.81, df=5 (P = 0.06); F=54% 'D.D1 D!1 ‘i 1'0

. - 100
Test far overall effect: Z=10.12 (P = 0.91) Favours EMR-L Favours ESD
E5 FASEEKTYRIRME LB R E
Fig.5 Forest plot of comparison of the positive rate of horizontal margin between the two groups
EMR-L ESD Odds Ratio 0dds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bang2016 0 A2 1m0 24 7% 0.01 000,023 Y
Harada2017 1 20 0 18 BE% 2.38 [0.09, 62.70]
Inadaz2021 5 Aag 133 101% 302 [0.34, 27.01] — T
Kamigaichiz022 [ IS B 1 020,01, 2.64]
Kaneko2016 g 22 0 24  TE%  28.72[1.54, 53534] —_—*
Kimz013 o 40 1 44 BI% 036 [0.01, 9.04]
Limz2019 0 &g 218 7A% 0.04 [0.00, 0.96] *
Matsuno2022 & f&g o 116 15.4% 147 043,319 -
Miimiz01 2 o1 113  BE% 0.36 [0.01, 9.82]
22020 1 23 o 20 B7% 273 (011, 70.93]
ARE 2016 27 1 19 91% 1.44[012,17.12] e
FRThz022 2 28 130 91% 2.42[0.21, 28.30] —
Total (95% CI) 456 375 100.0% 0.81[0.28, 2.34]
Total events 27 28
Heterogeneity: Tau®= 1.66; Chif= 22.86, df=11 (P = 0.02); F=52% f f 1 f f
Test for overall effect: Z=0.40 {F = 0.69) 0.005 Fa\-‘nﬂi; Eru1R-L1 Favour;IgSD 200
El6 WMAEBREZEEVSMAMEREENFRAE
Fig.6 Forest plot of comparison of the positive rate of vertical margin between the two groups
EMR-L ESD Odds Ratio Odds Ratio
Study or Subgroup  Events Total Ewents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bang2016 2 a3 0 24 63%  2.38[0.11,51.46]
Choiz017 o 16 2 A3 11.3% 0.62[0.03, 1367
Hamadaz023 o 16 2 80 7.4% 1.07[0.08, 23.38]
Harada2017 1 20 0 18  &1% 2.38[0.08,62.70]
Kamigaichi2022 1 21 321 277%  0.30[003,3.148) =
Kaneko2016 o2z 0 24 Mot estimahle
Kimz2013 1 40 0 44 45% 3.38[0.13, 8537
Lim2019 0 66 0 16 Mot estimahle
Miimizo1 2 1 1B 0 13 39% 386[014, 10465 *
SH4g2020 1 23 1 20 8.9% 0.86[0.08,14.77]
ARE 2016 227 119 10.5% 1.44[012,17.12]
FFhz022 o 26 1 30 13.3%  0.37[0.01,9.51]
Total (95% CI) 341 369 100.0%  1.00[0.47, 2.54]
Total events 9 10
Heterogeneity: Chi*= 3.28, df=8 (P =0.98); F=0% ID.D1 D!'I 1' 1'0 1DD'

Testfor overall effect: Z=0.21 (F=0.83) Favours EMR-L Favours ESD

E7 MABEHREDRERILEHFTNE

Fig.7 Forest plot of comparison of overall complication rate between the two groups
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Fig.8 Forest plot of comparison of incidence of postoperative delayed bleeding between the two groups
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Fig.9 Forest plot of comparison of the incidence of intestinal perforation between the two groups
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