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The effectiveness and safety of endoscopic mucosal resection with
precutting for rectal neuroendocrine neoplasm smaller
than 1 cm in diameter®

Shi Lei, Zhao Yuanshun, Zhang Hao, Qian Jingyao, Yang Xiao, Li Wen, Zhang Shuyi
(Department of Endoscopy, Tianjin Union Medical Center, Tianjin 300121, China)

Abstract: Objective To investigate the effectiveness and safety of endoscopic mucosal resection with
precutting (EMR-P) for the treatment of rectal neuroendocrine neoplasm (RNEN) smaller than 1 cm in diameter.
Methods Clinical data of 177 patients with RNEN smaller than 1 cm in diameter from December 2016 to December
2021 were retrospectively analyzed. According to different treatment protocols, 177 patients with RNEN were
divided into endoscopic mucosal resection (EMR) group (n=46), EMR-P group (n=40) and endoscopic
submucosal dissection (ESD) group (n=91). The en bloc resection rate, complete resection rate, operation time,

postoperative hospitalization time and incidence of operative complications among the three groups were compared.
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Results The complete resection rate in the EMR-P group (95.0%) and ESD group (97.8%) were significantly higher
than that in the EMR group (87.0%) (P <0.05); The operation time in the EMR-P group (9.86 +2.23) min was
longer than that in the EMR group (4.12 + 0.88) min, EMR-P group and EMR group were shorter than that in the
ESD group (19.55 £ 3.67) min, the difference was statistically significant (P < 0.05); Postoperative hospitalization
time in the EMR group was (2.45 £ 0.29) d and EMR-P group was (2.43 + 0.23) d, which were shorter than that in
the ESD group (3.30 £ 0.32) d, and the difference was statistically significant (P < 0.05). There were no significant
difference in the rates of en bloc resection and operative complications among the three groups (P > 0.05).
Conclusion EMR-P for the treatment of RNEN < 1 cm in diameter has the advantages, such as simple operation,
short operation time and hospitalization time, high histological complete resection rate and low complication rate,
which is worthy of clinical application.

Keywords: rectal neuroendocrine neoplasm (RNEN); endoscopic mucosal resection with precutting (EMR-P);

endoscopic mucosal resection (EMR); endoscopic submucosal dissection (ESD); therapeutics
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Table 1 Comparison of general data among the three groups
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Table 2 Comparison of tumor characteristics among the three groups
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Table 3 Comparison of operation status among the three groups
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EMR-P4(n = 40) 38(95.0)" 40 0 9.86+2.23"% 2.43+0.23"
ESD41(n=91) 89(97.8)" 90 1 19.55+3.67" 3.30+0.32"
X/FIHAE 8.16% 3.44% 477.98” 183.38
PE 0.017 0.179 0.000 0.000

H: 1) SEMRAE, ZRFAGI#EL (P<0.05); 2) Ky fi; 3) NHIE; 4) SESDAE, ZRAGI¥EX (P<0.05);
5) M.
3 itip EMR-PZH, LAJ EMR-P 20 5 ESD 4748 B A% HL#X,

Z R TG I E L (P>0.05), EMRAYIERAEE

3.1 RNEN®IGKETT

X THUIMY RNEN, N T VIR AR E BES 2 —
Fhvie 4 HARANAYT . BAREMRRAERIH, F
AREfEL, (HSERYIBRAFIFAS N E . A ST
i, % F RNEN, EMR 5 8 U1 B AN 30.0% ~
70.0%; Ti5 EMRAHE, ESDMSE&IIBRER, ik
77.8% ~ 100.0%", {HESD £ AMEEE R, FAREFEIK,
FF R R A AR B R, S BRIz 0
AR, MR NGERBEVIERAR (modified endoscopic
mucosal resection, m—EMR) #E#Z H FHT RNEN
MG RIGYT h, EEALRG . EMR-P, WA 45 LR
[ EMR F1325 B 48 B N5 2T BR R (cap-assisted
endoscopic mucosal resection, EMR-C) &ONEET
BAF IR RO, FES R m-EMR ER a4
BORYT RIS A, M RIA AR,

3.2 EMR.ESD#1EMR-P &7 RNEN Hyfifk A

321 RET AR E AUFELE IR, EMRA
o5 A% B4R %5 F ESD 41 (P<0.05); 1fif EMR 41 5

FRA RTIg /N, 25 8RR Ry . BB A e BT AR =X
fF, XHFH/NARNEN, i FRHEMR VIR, it
TRER A AE , HE ] TR H EMR-P L ESD VIR .
REAEAF LB, AR HAE21 em, JENEE FIRYTY
RNEN RJGHrAR DIk BAYE RS fa R 2 . ik, i
S ELARER A, B VIR 0 U0 2 BH 4 el 23 Bl 22 1
I AT LR TR AE K/ NI a5 R, et
HA/NF 1 em ) RNEN BEAE NI S, B, 7F
MIEPERFFE T, AR R INE: N B B IPE TR 07 4%
B R EENE ., I, ABFEAEAE LR R
JEAME LR B A

322  mEWkg @ KRR R KM, EMR-P
20 ESD 4 Y 5 % U) BR R U] W & T EMR 41
(P<0.05), 1fii EMR-P 211 ESD 41 i) 56 % VI bR % Lt
B, 2R LGB (P>005) . HREELITE
FRUPRIE . EMR-P B SERETIBR R 72.7% ~ 96.7%,
W14 A8 T EMR. WANG %57 EMR-P 5 ESD W #f 5
BRI SR IEAT RS, BB IE I e DI R



%3

dd, S HEBUIDT NSRRI ARIGST BN T 1 om 89 B N 230008 A A P E RN 4 4k

(90.0% F191.9%, P>0.05) #, SAWFFEEHR—
. EMRSEREYIFRARM, 7R X L i E i T
WIZFBABE T2, FBH LR R A KAt
A, IR 2R A m—EMR F1 ESD K48 5
SEHYIG % . EMR-P & m-EMR H A h iy —Fp, &
Je, FEMIRE SR IEE R INIE I, SRI5, AEVITTAE
AbCE PSSR T LAUIBR, X REAL B AT AR 1R P
PRt SN, PRUE T BRI T A2 AT
B, b T UIZ BRI KA . U HR AR RN
B R, FHAE S EMR, AT fiE 2> H B R 2 il 47 PR e
S, BEEE, W% 8 A EMR-P (L EMR K2 &
SEREYIBR A . ZHANG 55X R H 5216 97 19 66 17
RNEN #3547 [ BPE 73 7 A B8, ESD 4H 58 B U R 4%
M % & F EMR-P 40 (97.2% #176.7%, P=0.030),
EARMGRAERA - HIt, BFEEER TS
FERIETTIEFP 5 2R -
323  F AR A AT @ ARSI EH,
EMR 41 FABf [ B 8 F EMR-P41 (P<0.05), H
EMR-PAHF AN AP RE TESDAH (P<0.05); 341
BEIRIERAERILE, 2RERITFEL. 5
EMR AL, HR EMR-PEAERTAIG K , {H2ENHERR
R EREYIbRR ., Hit, fERKERERR], SR
Wz, SESDAL, EMR-PHAEEAY,, TR
(B FAE B ) T, AT ARG o ol R 2L A5 0 A 1Y
AR, 534, EMR-PATHUIHIN, {UFH B &L
MR AT SE AL, BETT4 T 3Cam ki o], S48
TEIFRH. B, AR5 E R &I EMR-P # ESD
HAMH, HIFAEWE ESD & BUCH . BLh
T: ESDEFEEM N8R, FUREBAML T & 7 k1T
BT R, DM s mbn A, BRESH
KRR L, A B T E R E SR A0
B, AR A R e AR A B, 8 LGB R
IHTEF AT, RNEN SERYIBRIG , AT REAS Fy 240 2 Hh
S BRI A, FEAEX TIE ER <1 em
MR TEASERVIBRIIEOLS , 75 23Rt i
B A UIBR TR B B 4 9 RNEN, 2365 R 27 4k k™
i, VIBRIE R RIME, 1T ESD AJ LAdse KRR B ke 47 LA
ARFIEOLR KA
3.3 FRIFAYEAMBENARELIE

JE 1, FARFRAYIZ P ) RNEN 252014232 46
RaAIT FEARBIGE T, AT FARIRA ) S B

M, B BMEINGIT . AR BEHOTFAR
FHSEH LE IR NS, AR B Z MY FAR T
Gh, EHEWHERHLUREEEEIZ, A—E#
IR 5% BR B R 2 A, INBE VIR AR i L RS 22 1
MR, 1T RESMEIRGR B i g 1 207 XhF ok
ZIRIRITEE , REHETES, EREMARE
Jafl, {H7% &3] RNEN BTEMEA YA R, TR
SLAYREYI AN, SR PPAL AN N B UIBR r A A
JPARR™,
3.4 EHRHIBRMYE

ARG 2 — T [ B I 5, PN B DD B ik i
5, RlmEANEEITTGER . Fi, TR XAk
¥, SNBEITEIESIBERRKN KR, XTRES
T AR Ty A 5k B Ay 45 J A 4 5 B T EMR A
EMR-P A4 il /b, 0SB0 25 Rty . A
i N AT KA I HTIEEDRSE, IMIIESS

Zx BTk, EMR-PLAL T EMR 3ife, f@ifk 7
ESDHEA, HEA R R A LIZ1 A58 38 U bR R AR
JRRERER, Hi, M T EMRFESD, X1 H
%/NT 1 em 1 RNEN, EMR-P BAG 51997 550FN %
S

2 % X W

[1] WANG X Y, CHAI N L, LINGHU E Q, et al. Efficacy and safety
of hybrid endoscopic submucosal dissection compared with
endoscopic submucosal dissection for rectal neuroendocrine
tumors and risk factors associated with incomplete endoscopic
resection[J]. Ann Transl Med, 2020, 8(6): 368.

(2] BRI, Wit . BB N 20 R i e B e e ).
e H SN, 2021, 24(10): 843-848.

[2] CHEN L H, CHEN IJ. Interpretation of updated international
guidelines for diagnosis and treatment of gastroenteropancreatic
neuroendocrine neoplasms[J]. Chinese Journal of Gastrointestinal
Surgery, 2021, 24(10): 843-848. Chinese

[3] WANG X Y, CHAI N L, LINGHU E Q, et al. The outcomes of
modified endoscopic mucosal resection and endoscopic
submucosal dissection for the treatment of rectal neuroendocrine
tumors and the value of endoscopic morphology classification in
endoscopic resection[J]. BMC Gastroenterol, 2020, 20(1): 200.

[4] LEE J, PARK Y E, CHOI J H, et al. Comparison between cap-
assisted and ligation-assisted endoscopic mucosal resection for
rectal neuroendocrine tumors[J]. Ann Gastroenterol, 2020, 33(4):
385-390.

[5] PATTARAJIERAPAN S, KHOMVILAI S. Recurrence after

endoscopic resection of small rectal neuroendocrine tumors: a



[ N B

o530 %

retrospective cohort study[J]. Ann Coloproctol, 2022, 38(3):
216-222.

[6] LID Z, XIE J, HONG D G, et al. Efficacy and safety of ligation-
assisted endoscopic submucosal resection combined with
endoscopic ultrasonography for treatment of rectal neuroendocrine
tumors[J]. Scand J Gastroenterol, 2022, 57(6): 734-739.

[7] ZHENG Y, GUO K H, ZENG R J, et al. Prognosis of rectal
neuroendocrine tumors after endoscopic resection: a single-center
retrospective study[J]. J Gastrointest Oncol, 2021, 12(6): 2763-
2774.

[8] TORIYAMA K, YAMAMURA T, NAKAMURA M, et al. An
evaluation of resectability among endoscopic treatment methods
for rectal tumors <10 mm[J]. Arab J
Gastroenterol, 2021, 22(2): 104-110.

[9] LEE H S, MOON H S, KWON I S, et al. Comparison of

conventional and modified endoscopic mucosal resection methods

neuroendocrine

for the treatment of rectal neuroendocrine tumors[J]. Surg Endosc,
2021, 35(11): 6055-6065.

[10] SR, FLh, M e, 55 . BB N o e N BEIR YT G 28 H
VIZ FHPER a8 22 3BT (0], Hh e B a4 RLR, 2019, 22(7):
643-647.

[10] WANG R G, JIANG X, REN Y T, et al. Analysis on risk factors
of positive vertical resection margin after endoscopic treatment
of rectal neuroendocrine tumors[J]. Chinese Journal of
Gastrointestinal Surgery, 2019, 22(7): 643-647. Chinese

[11] HUANG J, LU Z S, YANG Y S, et al. Endoscopic mucosal
resection with circumferential incision for treatment of rectal
carcinoid tumours[J]. World J Surg Oncol, 2014, 12(1): 23.

[12] SO H, YOO S H, HAN S, et al. Efficacy of precut endoscopic
mucosal resection for treatment of rectal neuroendocrine tumors[J].
Clin Endosc, 2017, 50(6): 585-591.

[13] KIM J,KIM J H, LEE J Y, et al. Clinical outcomes of endoscopic
mucosal resection for rectal neuroendocrine tumor[J]. BMC
Gastroenterol, 2018, 18(1): 77.

[14] ZHANG J Y, LIU M, LI H, et al. Comparison of endoscopic

therapies for rectal carcinoid tumors: endoscopic mucosal
resection with circumferential incision versus endoscopic
submucosal dissection[J]. Clin Res Hepatol Gastroenterol, 2018,
42(1): 24-30.

[15] SEKIGUCHI M, SEKINE S, SAKAMOTO T, et al. Excellent
prognosis following endoscopic resection of patients with rectal
neuroendocrine tumors despite the frequent presence of
lymphovascular invasion[J]. J Gastroenterol, 2015, 50(12): 1184-
1189.

[16] CHA J H, JUNG D H, KIM J H, et al. Long-term outcomes
according to additional treatments after endoscopic resection for
rectal small neuroendocrine tumors[J]. Sci Rep, 2019, 9(1): 4911.

[17] JEON J H, CHEUNG DY, LEE S J, et al. Endoscopic resection
yields reliable outcomes for small rectal neuroendocrine tumors[J].
Dig Endosc, 2014, 26(4): 556-563.

[18] LEE D S, JEON S W, PARK S Y, et al. The feasibility of
endoscopic submucosal dissection for rectal carcinoid tumors:
comparison with endoscopic mucosal resection[J]. Endoscopy,
2010, 42(8): 647-651.

[19] KANG H S, KWON M J, KIM T H, et al. Lymphovascular
invasion as a prognostic value in small rectal neuroendocrine
tumor treated by local excision: a systematic review and Meta-
analysis[J]. Pathol Res Pract, 2019, 215(11): 152642.

(23 i)

A5 A&

A1, BATCI, 5K, 45 . IR B R IRUIBR AR YT BAR/ N T
1 om [ LA A 53 WA g (4 A R R 22 AP 0], v N B R s,
2024, 30(3): 1-6.

SHI L, ZHAO Y S, ZHANG H, et al. The effectiveness and safety of
endoscopic mucosal resection with precutting for rectal
neuroendocrine neoplasm smaller than 1 cm in diameter[J]. China

Journal of Endoscopy, 2024, 30(3): 1-6. Chinese



