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[(BE] Br HiHEmnEIRGITy B/ 2 N 28 (neuroendocrine tumor , NET) Iffi PR
IPRMERINE . Ak P 2013 2 2022 4F0E T N4 N UIBRIAYT 19<10 mm A9 B % NET 85 ¥
Bl HR T AR5 A N BE BB T 31 5 R (endoscopic submucosal dissection, ESD ) 20 1N 5% 2 B FL U
[ A (endoscopic mucosal resection with ligation, EMRL) 2H , L& 3L 28 W8 B, PR 20 00 47485 ) 12k 9F- 43 DE
Be, PR RIDIBR R T E VISR 3. &R LA 1864835, Hrh ESD 4 139 4], EMRL 44
471, R1VIERZRTE ESD 20 F1 EMRL 20 7354 12.2% (17/139) 1 2.1%(1/47) ()?=3.027, P=0.082) , T&
YIS HE B 703 R LL A M 40 25 S e 24 7 X [69.19%(96/139) L 85.1% (40/47) , x*=4.598, P=0.032] .
W 20 2 A ) PEVEAX VE LIS L 4% K 46 i . VLHCS 114 ESD ZH I EMRL ZH7E R1 VIR %[ 6.5%(3/46) 14, 2.2%
(1/46) , x*=0.261, P=0.609 ] Fl T H Y] 4 BF 1 75 53 % [78.3% (36/46) Lt 84.8% (39/46) , x’=0.649, P=
0.420 i 22 B RGBT K Z N E Logistic [ 78 BAEH 250 J AR T K 1 AL
YIGARFEA IS R 2 . &8 1AIT 7 sUnTREA IS S i AR 5 T B VI B B 1 S B R 32 L (E R iy
TERE S AR E 3 A X VI G S 34 R, 1 3RE SR AR A TG AR , X 2R B0 AN = B 0 B U A i T 25 5
P21 EMRL #1777/ NET P15k

[SE4EiE] MhamswE; BH, WEFEDERA; URhs%g; GRER

ESTH IV [ AR 4 T 530 H (20232ACB206040) 5 7 & T & 2 R BHE A A A 3UA
T8I (2022 4F)

Risk factors for inadequate vertical margin in endoscopic resection of small rectal neuroendocrine
tumors
Liu Jianning"’, Gan Lihong™, Liu Peng’, Liu Hui’, Zhang Kaige™, Feng Qi*’, Yao Ling’, Huang Gen’,
Fang Nian™
"School of Queen Mary, Nanchang University, Nanchang 330031, China; ° Department of Gastroenterology,
The Third Clinical Medical College, Nanchang University, Nanchang 330006, China; *Department of
Gastroenterology, The First Hospital of Nanchang, Nanchang 330006, China
Corresponding author: Fang Nian, Email: fnian3893@126.com

[ Abstract ] Objective  To identify risk factors influencing clinical efficacy of endoscopic
resection of small rectal neuroendocrine tumor (NETs). Methods A retrospective analysis was conducted
on patients with rectal NETs <10 mm who underwent endoscopic resection from 2013 to 2022. Patients were
divided into the endoscopic submucosal dissection (ESD) group and the endoscopic mucosal resection with
ligation (EMRL) group according to the treatment methods. After comparing the baseline data, propensity

score matching was performed to compare the rates of R1 resection and adequacy of vertical margin distance.

DOI: 10.3760/cma.j.cn321463-20240812-00357
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Results A total of 186 patients were included in this study, with 139 receiving ESD and 47 receiving
EMRL. The R1 resection rates were 12.2% (17/139) and 2.1% (1/47) in the ESD and EMRL group,
respectively (y’=3.027, P=0.082). A significant difference in vertical margin adequacy was observed between
the two groups [69.1% (96/139) VS 85.1% (40/47), x’=4.598, P=0.032]. After propensity score matching, 46
pairs of cases were included, and there were no significant differences in the R1 resection rate [6.5% (3/46)
VS 2.2% (1/46), x’=0.261,P=0.609] and vertical margin adequacy [78.3% (36/46) VS 84.8% (39/46), x'=
0.649,P=0.420] between the two groups. Univariate and multivariate Logistic regression analyses revealed
that operator experience and preoperative biopsy were independent risk factors for inadequate margin.
Conclusion Treatment method may not be the key factor affecting the distance of the vertical margin after
endoscopic resection, but preoperative biopsy and operator experience have a significant impact on margins.
Biopsy before endoscopic resection should be avoided, and less experienced doctors are recommended to use
EMRL method for small NETs due to its ease of execution.

[Key words ] Neuroendocrine tumors; Rectum; Endoscopic mucosal resection; Margins of
excision; Risk factors

Fund program: Jiangxi Provincial Natural Science Foundation Key Project (20232ACB206040);
Nanchang High-level Scientific and Technological Innovation Talents "Double Hundred Plan" Project (2022)
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H #2853 W 8 (neuroendocrine tumor,
NET) & —2RHU5 R4 n R s DI Ia YT
I 32 PN B2 07 2 BN TR BT ) 1 2 2%
FHEZEA 50 X F <20 mm (99678, o] F PN 45 26 5
T 21 B R (endoscopic submucosal dissection, ESD)
FAMRHZ AT RFR VIR, 04 T <10 mm A% , 35 B
HEFE M N G Z I FLYIBR R (endoscopic mucosal
resection with ligation, EMRL) %5 2 R PN 45 25 I DI Bk
S (endoseopic mucosal resection, EMR)"® . X /N
A5 HIBC R EMR 7 (4 EMRL) , # EMR 4 3 &5
B9 B 5E B IR %  (H 5 ESD IR Y7 SR I HL i, i
FAAERZ 0 . R /s NET & T2 UL il
o BFSEREACEL /N T R1YIBR (FR AR 58 B UIBR ) & 2E
HRIMIE, Geit 2 AR MEA B B UL . T Y
2 g (45 Wb g 52 40 i i 5 U0 % ) B, OB (EL/
T BREE B R T REAFAE ARG RCR A B PEAR 7T
REXS Ak VAT Or A R A —E 7 Bk
WF5E [0 B0 AF 1 NET S (9 558t 2 T3 HU) % 58
OrFPEATIRTE AR N BETIRIG ST TP AL

BARETHE

— g4

PEHL 2013 4F 2 2022 FF k12 2w B2 W E
NET HA7 ESD 8, EMRL AT BRG] . 40 A bR : i
Jed e KA AR <10 mm, I R 558} 58 8, 7T 8 B #1 4)
F FHF R V) 2 BE 2 0 PEAS 5 W 56 € A () /i
FEHRAG A AR AR b L 25 SO A B . Seat Bk
FRAFWS PER BT R (IR AR R AD iR

ML HE B IR MH VR BE R A AR BIE A ) HRAEBR I 2
B AR5 B IFRE AR BREE R (VI oIk i FL D)4 B
B OKERID) . 2 RIAEHE R A #E AT
53T

27

L#s t . i H H 4 Olympus GIF-Q260J.
GIF-HQ290 Py 4% , %[ ERBE VIO200D N 821497 T
YE¥ , Olympus KD0650Q Dual JJ 5 H [ g f £ 2 B
&1 —PEN BT 4 JE e FI R 48 R
AR 277 i, P9 BE 3% B IE A Olympus 7 i, B &
EHAR N HAEL

2 R HIERS A AR 2B N (RS R it
B R ARG DU B I DR R D RE MRE S CT
(O R , 5 R , RATEE AR 2 he

3. BE DI A0 BR - i RORR T, 28 5 B 2 0N b
o ESDZHFehmicdi 28 U, AR S £ i Gt
Az 38 ER K + e IR R VW, I U 0L 9 A8 ] 2
5 mm AL YT R, G A IUZRAT R T R85, R
B A 1L 1fn I ISR AR . EMRL 41 56 H B & 3 b
IR AE UM, RE AT 5 8 R 2 AR K R
FLARE T B Sk i, X AL TS SR AR B | ) R
AR H P PR A 25 A B PG 350 i 3 F )
B, AR 8 AR AR RS, R AR 24 b AR A A
IE

4. 78 SURATAR - R1YVIBR 5 X 3 Heb) B (4955
AR KV 5 T BLY) Sk & IR R Ak BE e
JIE 0 B U1 2% i FE B (RIS D) 2R E 85 ), DLk e
B>91 pm AN EE VG0 A EEYS R
YR 1), R WHO 2019 4F % 4 (73 S br i
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XFNET #4759, G1 948 Ki-67 48 %5k<2% H A% /%4
22104 A E , G2 P48 Ki-67 48 5L 3%~20%
(O 43 285 0 (2~20) /104 E B . 2% 5C
BRL10T, Beat P B B Ve AR5 T 2 50 B HR A 151
B, 52 .45 % ESD 5%, EMRL>30 14 3% , ¥ 0 A 4

1 EL 28 P 2 I8 SR PN B S s A T 0 % 1
LA FI 1B, 1C 11D 4351 R ol — B4R A IR A5 (HE - x10) & & 4%
Bl (HE  x200) , P3040 52 Sy RO DI, HL e 2 1 i s 5 1)
ZIWEE B AE 1C 1Y 64 pwm, 7 1D 113K 256 pum, i 1C 3] W7 o 6
HYSHE AT

5. 407 A B GE it 2A 23 Bt i SPSS 26 2 .
AT 16 P4 3 73 DC 5 FH T 24 1 9 2 g 18] 9 HE R TR 22
S, F T DT 0 2 SR 15 531 % B A SRR A 52 )
RIFREE R R, INERE# 2250 LI JE i
K B A8 S M AFTEIM B o R BB BOE 7 0.02 H
TS DCEE A PR ] IE S A TR RO

Phres TR, e K g R A7 LU B, I 285 0 A i R
M(Q,,Q,)#~ ,Mann-Whitney U ;500517 H 38 55
AR THECROR A (%) FR7 A8 FH = e Bt
ITEHEHE o VIZEAS T8 43 W52 i R R A Logistic 7115
BRI EAT FLIR 3R M 22 R 250 M, SR A 9 A R
P50 HT G S AR RE AT T B sl B A 2
A MG R 75 TR R A i B A g Ah 3
IEMEAEE 2L . RS P<O25S HERAZL
FZ ST, HSER LI E E (OR) K 95% EAF X
[ (CDFRR. P<0.05 HZERA G FE L.

& =R

1 PRARE A5 B 9 T 6 8- 2013 4F 22 2022 4F
B T3 Be 5t 12 299 B2 Wi o B NET HA7 EMRL
ol ESD /97 # 3% 186 il , 0 45 ESD 41 Y1) Bk 139 fi],
EMRL 41 V1 5% 47 7] . #ESE %0k b, 2 41 Mo K
7 BAEH 2 RATE 22 5 (P<0.05) , SOG4 T 1 1 )
PEVES DT L , FH DG G ) S 500 438 P 1) R A8 Sk
i 38 5 R R R R AN E B A AR R
JIN R A R B AR R A A R R MR R AR A
46 X9 19 AT I 2 b A, FEER R R LA AT
PE(E D,

2. N VI BRIA T 45 5 . ESD 41l EMRL 41 , It
BC TS L s A R 77 e R1UIBR R 3 B
B2EF[12.2%(17/139) H 2.1%(1/47) , x'=3.027, P=
0.082 ], M LABE I YI 2 #E B9 >91 wm &, 15 HL V)
IR, Al UL EMRL 418 3% & T ESD 41[85.1%
(40/47) H 69.1% (96/139) , x’=4.598, P=0.032] , H:
RBEANHS 9 T H % K& IKERAD
S H) 22 5 RS 2E B XL (P>0.05) . ESD 41 Fl

R 186 Bl ELm LN 23 W R 8 H N BT B 7 s AR i S R LR

INIGEE) UE i Ji
H ESD 41 EMRL 41 ESD 41 EMRL 41
= = M= = = Q M= N
(n=139) (n=47) githt P (n=46) (n=46) Gtk PfA
PRI, 5 /4) 86/53 25/22 x'=1.099 0.294 25/21 25/21 X’=0.000  1.000
AEIS (% Fs) 50.0£10.4 50.0£9.0 1=0.038 0.970 49.6+8.7 50.9+9.2 1=0.662  0.564

FEATT IR B [em, M(Q,,Q,) ] 7.0(5.0,10.0)  8.0(6.0,10.0)
JHE R AR [mm, M(Q,0,) ] 6.0(5.0,8.0)  5.0(4.0,6.0)

Ji R K A% (B, <5 mm/>5 mm) 57/82 34/13
rp e U R (), A7 /8 21/118 4/43
3L R TR E (f91], SM/MP) 134/5 47/0

ARAGE R (), A1) 32/107 7/40
PRVEH 250 (), 45/78) 72/67 35/12

U=3706.5 0.057 7.0(5.0,10.0) 8.0(53,10.0) U=1183.0 0.158
U=2206.0 0.001 5.0(4.0,6.0) 5.0(4.0,6.0) U=1161.0 0.405

X'=13.800 <0.001 33/13 34/12 X=0.055  1.000
x'=1314 0.252 5/41 4/42 x’=0.000  1.000"
X'=0.634 0.426 451 46/0 1.000
X'=1.400 0.237 8/38 7/39 X'=0.080  0.778
X'=7.388 0.007 34/12 34/12 x’=0.000  1.000

TE : SMASHRIE T )Z s MP 1R B4 JIUZ s ESD 38 N BE B T UTBRAR s EMRLAE N BEBE IR ESFL IR A ; * Ab i) Fisher K5 B4 125
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EMRL 2H 245 1) P VE L J , R1VIBR %[ 6.5%(3/46)
F2.2%(1/46) , x*=0.261, P=0.609 ] Fl I £ 1) 2 I 55
FLr % [78.3% (36/46) Lt 84.8% (39/46) , x'=0.649,
P=0.420] 22 # ¥ TG #E LT o $E/R8 ESD 7R
HYI% b RAERT RS TR 28 K/ e I R
PR (% 2) . T EL YIS B L8, ESD 4111 1
ELVIGHE 2595 EMRL 415 38, 76 VC L JS AR SR A7
e HERHTTGIEE (R, K2, TEARSF
10y &A= 2% 1 bR EMRL 76 DG FE i 5278 5 s AR I
H LA, BN B LR AE VL AT S 25 538
TGt E L

3. 52 B Y2 70 AR C R R oM - th 3
ELYIS BRPE R 155 /0, Geit 2047 1 U3 43 s LA
SEEL, FRATTR TR BV 700 X — M f AR B
VIGRE B /NT 10% B 530180, B 91 m 99 1 A
WY AT 43 54T Logistic [1H 438, 76 PR A &R
I A AR I A8 (OR=0.418,95%C1: 0.199~0.879 , P=
0.021) kb B J7 1 (OR=2.457,95%CI : 1.020~5.918,

— 205 —

P=0.045) F1#:/E # 25 (OR=0.303, 95%CI : 0.154~
0.594, P=0.001) &5 M 3 Y1 Z AT IR E . 9N
AL N E MG AE AR TG KRR & 28 25

Mg e BN B S L TR (32 3)

30000

JENEZEN # (pm )

1 000

. BB

2

SENC I (pm)

EMRL

A

2
=

000

000 F

500

EMRL

D

ESD

1 ESD 48 BT N UIBRA s EMRL S B s FLUIBR AR

B2 AN UIBRE MM G N G W R R D) R B L8R
2A : DEFC AT (ESD 4H 139 46, EMRL 2H 47 51 ) 5 2B : DPE I 5 (ESD £H
HIEMRL 414 46 1)

Fz2  HIGWE N WA NIRRT 2 IRTT 45 R
TE UM} NG
ESD#(n=139) EMRL#(n=47) Stilit P{i FESD4l(n=46) EMRL#(n=46) %il PIL
W ELT 9 (f5], G1/G2) 124/15 42/5 X’=0.001 0977 41/5 41/5 x’=0.000 1.000
R1YIBR (f81), 5/02) 122/17 46/1 X'=3.027 0.082 43/3 45/1 X’=0.261 0.609
TV ZRAS R R (], —/+) 126/13 46/1 X'=1.698 0.193 44/2 45/1 X’=0.000 1.000
TKF-DI IR 7R 5% B (f51], —1+) 137/2 47/0 X’=0.000 0.993 46/0 46/0 X’=0.000 1.000
kA RA0 (i), -/+) 136/3 47/0 X=0.119  0.730 45/1 46/0 x*=0.000 1.000
T EH LR [um,M(Q,,0,)]  184.0(73.0,432.0) 222.0(126.0,368.0) U=3 538.5 0.586 261.0(119.3,532.0) 220.0(125.5,368.0) U=931.0 0.321
T EL YIS B 70 (], 2 5) 96/43 40/7 X'=4.598  0.032 36/10 39/7 X'=0.649 0.420
AR A ) 6/133 5/42 0.149 1/45" 5/41 0.203"
AR gL (6], H18) 6/133 2/45 1.000 1/45° 2/44 1.000*
ARG H i (B, 47 /98) 0/139 3/44 0.015 0/46" 3/43 0.242°

TE - SMAE M T )2 s MP 45 B4 WUZ s ESD 8 NG R T UIBRA s EMRL I8 N R EHLUIBRR ;b1 F Fisher KA A7
R3 EHVGATEHIANR AR L Z K Logistic [11 14704

o RS ESES N
ORTH(95%CI) P1H OR{E(95%CI) P{E
TER (1) 1.237(0.643~2.379) 0.524
FENLTTHE 28 (<7 em/>7 cm) 0.971(0.509~1.855) 0.930
Jibf 4% (<5 mm/>5 mm) 1.215(0.636~2.319) 0.555
Hh e M R /E) 1.500(0.531~4.236) 0.444
I SR A TR (SM/MP) 0.526(0.085~3.241) 0.488
AR R () 0.418(0.199~0.879) 0.021 0.298(0.130~0.685) 0.004
FEHLA 1 (G1/G2) 1.484(0.471~4.671) 0.500
¥AIT 1 (ESD/EMRL) 2.457(1.020~5.918) 0.045 1.752(0.694~4.424) 0.236
PlEE 4% CHITT) 0.303(0.154~0.594) 0.001 0.256(0.122~0.538) <0.001

TE : SMASHRIE T )Z s MP 15 A4 IUZ s ESD 38 INBEZE I T UTBRAR ; EMRL 38 N BB IR A FLUTBR A
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CI

AR ARTAIA<I0 mm B9 NET 2 N 55 T V145
fiE R 2 DI BR , AnfaDRs 40 PFAd A 8] 7
IR 2 REAFEE R RN ZAL . AR 4R
TR T T AT RBAS S R M D % %) AR PR 2% T AR i
TR VR E 2 T EH I NET AR PR H B,

EANET A K =C e, PRIETE B I %%
B BRI S R 3R T O Y AR (HRE AR 5%
FREAR BRI, B A T 3 B D)k BH 5 451, X
F697 07 0y e Ry IR XE™ . AHIF 5% F) FH 3l B
VI B0 8 700 %k — HE %, 8 Bt 38 T ESD Al
EMRL W Fp b 375 A9 97 85, A B PRI YT I
PR T RS . R4S EMRL 76 3E DT C s 1 b Bon A
O i B A B )R B T R (LR M DG i S 22
S BRI 22 R T R 2 10 th TR
B0 15 B . % T <10 mm B9 B NET, 897
5 AR B AT BEIF A SE MR U 3 5800 & 2 A
PEAE S R o8 25 R — 2

R Z N E TR B % NET /R ESD AT TR EE
B B T B IM A B85 )1, 2F 52 | ESD #E 5%
B UHM THERAEL R R 8, BAR R I8 N
F A WUZBEATRIE SR PR R E 19 3 55 J2 4%
SRIRIME . ANFRATT ESD A 5 3 E U1k % 0 mf
UL, PR 2 206 AN [ st B A 500 43 A B M 438, 1
EMRL £ N AH X 5w, $2 78 ESD J5 19 36 B V) 200 5
AR ZEEE LR E N B E ., ZHRHEROT A
PR 22 50 25 ) 2 B V) 2% 1) Jh Sy Fih &R 42
7N VTR RS NET R B A 21 ] . 2% &
ESD VI B , 0 4 LA A 18 W 22 5 | H AR, DA Ik 3145
R TIBRIR ™ . 52 M, EFLYIBR P #RAE i
B FEMA Y B, AE R LA R R Ah R A 4
TN S SRR A SR AT <10 mm A9 NET.

AT B 22 PR 2R 0 W 4 7 i G 118 9 78 HL T
HYIGHE B E R G285, X iS5 ®RTMA
BRI (I8 /0N | W AR I R 2T A 1T B X 3 /N 725 Y
SRR G B OA B I T R, PN R R IR AE 2 B EL A
AN AR T B S A ORI T R AR R A
JIEE 22 B4 2L AL sl R A DR NET 1k B RV BRI
) A5, 2% & B BE B 5~10 cm &b 5 15T 955 28 o
NET ) 7 b AT i ik 879%™, 1% K6 Al BE S AN b 11
A R E TN T YRR

2% b, % T H 42 <10 mm 19 NET, ESD #1 EMRL
TEIT Y2 445 %1, {0 EMRL 5 /E A0 X 37 20, HLYI %
TREE 5 ESD AT , B8 A S s S A A8 1) 1 1B VR YT
R I R N S N 70 e R U 0 S = S N 2
/In B fefi A0 525 78 53 B A R A0 ) T
SrIEAT T IR ORI S IE , A 8 58 2l o I 17 1Y
P R AT R BERREAS 22 vt (A B ATL G BE AT 5

%ﬁ—‘ﬁ}%ﬁ]zo

FlEEIMR A S AR 65 W5

EFSTHKA B XU T SSEHFTE ST B 3RS 1830 TN AL
XUMS XU SR B R AR Gt AT R LB B S
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