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Abstract

Endoscopic submucosal dissection (ESD) has become an important minimally invasive technique
for the treatment of early gastrointestinal tumors and precancerous lesions, owing to its high en
bloc resection rate and ability to provide complete pathological assessment. However, because of
its technical complexity and demanding procedural requirements, intraoperative and periopera-
tive complications remain major concerns affecting patient safety and treatment quality. Among
these complications, bleeding, perforation, and post-ESD coagulation syndrome are the most com-
mon and clinically significant. This review summarizes nursing early-warning and intervention
strategies for ESD-related complications, with a particular focus on the mechanisms, risk factors,
early recognition indicators, and evidence-based nursing interventions for bleeding, perforation,
and post-ESD coagulation syndrome. Current evidence suggests that lesion location, lesion size, de-
gree of submucosal fibrosis, use of antithrombotic agents, operator experience, and selection of
electrosurgical energy mode are closely associated with the occurrence of complications. Estab-
lishing a multidimensional nursing early-warning system based on preoperative risk stratifica-
tion, intraoperative dynamic monitoring, standardized postoperative observation, and rapid re-
sponse team collaboration may facilitate early detection, timely intervention, and effective man-
agement of complications. Future studies should include high-quality randomized controlled trials
to strengthen the evidence base for nursing interventions and promote the integration of artificial
intelligence-assisted warning systems, intelligent monitoring devices, and multidisciplinary collab-
oration into ESD safety management, thereby improving perioperative patient safety and nursing

quality.

Keywords

Endoscopic Submucosal Dissection, Complications, Bleeding, Perforation, Post-ESD Coagulation
Syndrome, Nursing Early Warning, Nursing Intervention

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. SIEEMRMEEN

W EE R T 3 B5 AR (Endoscopic Submucosal Dissection, ESD){F At v6 T 5 HATH A0 1&E s A% R,
AR SRAE A ERVO I R, O 2N TR B S SR e AR a4 ) B A
B[1]. BEAE AR R SEAELIFN R, ESD 7RSIk 28 05 HE VAL 76 B 77 T 2 200 T 4% 40 N B A
VIBRAR(EMR), f T A2 1 B a7 77 30[2] o SR, FLH AR G 2 M TR AF BEE = I AR I 5 e KU
TEHAEAL R R A A A B T35 25 B 5B (0 A B B0 58 K [3] [4]. 24707, ESD AHIEH AR BLH AW
O, ELFEKA 4N ESD (W-ESD) [5]+ 8 284 26 BE T v S A4 k) 4 FR RS U H 4k -Laponite 7K /i [6] & PGSH
IKEERR 7]~ i 7K T R 4e[8]55, 3 B TR T F AR 2 A 5a0%  [FI , N T8 Ge4H Bh R4t % T DeepLlabv3
(Il PR e 3 S ke B CE B RN S5 AL AR S M R T R I H W 0, A B BRI vt ifL 5 27 ALKV [9] 03X
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ek AN IR R T ESSD HE MAFA A, X EARBI R T R,
1.1. ESD FARB & RIS IRK S B E

ESD iR H 20 AR HAZLNH T R B EIRIT UK, CBPY REGE . T 1B 4 E5W
& b R IARIEAIR[1] [10]. HAT, AT EAA >20mm BEHEE RDIRGS B AS, ESD O SEEL RS H)
PR EEFER11]; £+ iR E s, REREME R IFRIENRIE 15%, EERiErE R >
20 mm 2 H Is oy 9 A8 K FH FA B & ESD [10]. MIfERARZTH, 2 A alH 5ing gk 51 A UUEF R
PR Bltn, THoKIRIE TR PR T IR A A A afl R M 75.8% 8% % 32.4% [12]; Ti/KA 5B ESD RMY
R F AR, ARG HEZESME(PECS) R AR H 17.1%F% % 7.6% [5]. tt4h, #ALE Ak a0 TDM-
621 JIK[13]. hPPL ATZEM[14] b vl W Rt B /K Ut g [15] 7 42 skl 95 i 5 41 3k 61 T 4 07 T 2ot R AT i 5t o
REwk, ESD M) ZNHVIZ R TEAEH SR W& &L REEHEE S, AR Z TN,
AR T BT AR AL I BB AR DL R B AR 2 A

12. ERIH R ENBETESET RN

ESD FIAMFF AR FEAFEH M. 77 LR E LR G E(PECS), = AUERAARTRS (8], B EEST %
A, EIREfE KA. IR RMEH MR W RAEZ —, EEZPIBRITEF RN IA L mEEfE
F 2 B AE IR H IR =5 0E 18.26% [16], TiHiRAE >3 cm H ARG 48 /N H I XU mT ik 25% [10]. % FLE
SRR AE AR (OR 1 8.3%, AEIR 0.6%), {HIEBZFILHHRSTFARTH, HE5WIEK/A >50mm, %&E
R YEAb Sl v & I 1 B 2 V)M OR[3]. EMRERRE, —BIBE TG RN A R T 2R i i 3F 28 LA B3],
M I ER A OGEE M . PECS B2 N R, (HA] SEURS. WEI X SORETRAR Tt o, RS B8 K 5
[17]o MEAE, 27 AR5 1 R ACREWOR J5 B BERH TR A I8, 5 AR e SR, o] R S B0W I %4[18]. |
R RREAAL B B 22 4, TRRE BT SR AAC S5 P E s A Rk iR, R R G U ST L
(S E T

13 BEHM, FASBRERSARNFERROENY

SR ESD BEARAWIHED, DU UEHE R 4 BT TR ARE B A E R S A . N, ATREMER
VLR 45 B ESD AR JE i R Sl 25 PR R 14 Hh I XU A 3.4% % 22 0.3% [19], {HX % L5 PECS oA i
Som s i FER AP TA: 28 IR R BERE (K PECS R A% (4.7% vs 7.5%, P = 0.29) [17]. 5 —J7 M, #5T
it S R S RN : B 51 (TDT) Al PECS KA M 17.86%F4 25 6.25% [20]; TR £
JeTE DOACS 1 & JoAq 2145 i 28 e v s R B [21] 17 O-ring M A AR (E-LOC) FEHLIM AR i 3
S 0% A S5 26 [22] . SRTM, IXUEHENE 2 AT AR P EOR G 1 —FRY, Gz 5128 B M B S 4 2
HEZE . I LA KUK 20 J2 (U0 CKD . 2SI 3t o7 B 9 ST s [ R 2 23]) o FLA- IR B (UM e
Frah > 1 RILRT T3] [24]) )2 PECS 5h75 Will(CRP. WBC 5949/ 1F /0 AR [25]) 26 1, ik 75 or Jik
FAGUE (bR T F e b 5 o e AL . [RE, REGMEHIM. ZFfL5 PECS P HETHUEY, Wi
LU NG TRER R, XHETH ESD #84k e 4k B AT 5 I PR 18

2. ESD R BB ARMEEH LAERIGKRFFHES & E NS

PR R B R (ESD)ME iy 01 B I OB R S R B oR, BB RS,
R B AR IR A BE R A F ACRE KBS o, HYIIL 2 AL S FLRESR S L (PECS) A2 S il i 24 42 5 Tl
Ja B = KA T XM FE RO R R AE AL S R SR e g e REBE SRR TT . BB T 2 AL R

DOI: 10.12677/acm.2026.1682985 1975 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1682985

PUE S

BARJGRIER N L BN, T Z RN AT LS SR HE T Tl
21. RPSREZMHMREBEEBEMS SRR

AR I YR T R R )3 S B B AR A, JUHAE AR A A AE T I ) B AR 4R I
KA WFFCEAN, AR T3 o B A AR P K H I A U TR 25 [23] 0 A, AR RE R B A AT 1]
TR A5 78 2 3G A 2R 5 SR FH R K IR I TR PRI e A6 2 10D I8 £ 75.8% % &2 32.4% [12]. iR
RN S R AT ARGEUNS ZE0H, H AL TS O 8RS i 78 A B i T e RS . IR
EVER RV L (CSDB) KA # 1T IA 8.0%, iR RmBIEFR > 75 %, [FHPUNRZY. EHAL. ik
Jt > 50 mm K& ASA PF4r I~V 24[26]. /MR EUE T 90,000/l 35 H 1 XU 535 7 &, ESD #:4E 1
A BE A 100,000/pl [27]0 AEAFE R, TP PAE S 01 50 b al R as v e ifn %8 A 20.1%
P22 6.7% [11], {HTE 5 — Lo SRR AHE 70 & WL 2 3% 22 57 (28], $en H AR AT RE 20 A8 A1 B . PrkbIR A%
SRS

22. FFLE9KE, FESBRRF S BRI

ESD #HCZEfLA] 7 AR S LAE K 57 fL. 72— TGN 3770 BI45 Bl ESD HIRTHETERN ST i,
R gEfL32h 8.3%, IREMEFFLEEN 0.6% [3]. AR fL2 B I BEIRANLZ SR T £F 440 5 80
AUt TR, BT G K R3S BEAE 6% 52 (OR 1.9) i EL4E >50 mm (OR 1.5). #1f [ #E(OR 2.0)
Jo B A YEAG(OR 4.4) [3]. RS b, s R R B R, B kAL, i E L4
T3 A2 U R 2 2R AR L SR 8 ST TR AN 08 m 2 FL XU [3]. IR R MR FLH RN G R . K CT BoRiE
SR, 25 80K Z 847 J5 98 RE T i BUBCAR DG, 1 v 45 1 3 (6 Fl 7™ B 21440 TR e fa B PR 22 [3] [29] -
BRI, RPFEALSETIRIT A REE 96.8%, MiRKMEZEFI 81.8% % A2 FA[3], & i
VISR S i

2.3. BEHERIE(PECSMIEX . IERRIASEHSH

H k45 A 1iE (Post-ESD Coagulation Syndrome, PECS)#2 16 ESD A J& K] HEEEH A7 51 & 1 = BRI 4
FERRL, RICAARJG KA B AT & C R F(CRP)EE EFb, (B0 SRS i 28 fLIE
#i[20]o HIRAENLH S HLAME}RE O R 2 R 45005 SR B R IE N BUR SO 5 . PECS R 5 %8 fL. &
YLV AR 56 K R PHA5S SURAEAT . B, —15) ESD RJG 5 2 RIMBUR KA PR B, 28
3 RKIFEAMEMIR T, RS R RSP, 2B dE PECS [18]. PECS M55 %k
FrfldE WBC 1 CRP Fhar, JEEAAE DU R v 32, 8 A ERE YRR R . R BRI
oAb E AR BE B3 AL PECS RAEE(4.7% vs 7.5%, P = 0.29) [17], {HZ EW% 31 (TDT) A H & A M
17.86%% %2 6.25% (P = 0.008) [20], /K44y ESD 75 ¥ PECS KA 2% 17.1%[% % 7.6% (P =0.003) [5],
PRI S B TG 428 ) e OB T FUAE 4

3. HRAENFHIRA SFEMEETER

BT R /25 AR (ESD)AH SR AUE ) 5 IR A AS REAR A P — R B R UG 28, 17 2 S 37 7 2 R
REPMARJE K Z UL BB R R U L OPATE, X2 ZhA RN, il BE
AP RN, R, 5 LA B R S AR R BT A BRI . Wb P AR IZAR R PR
i RACRA GBI B E L RPN G AR AL R, ARG PR IR RAEA H i3
B, RIS B TUE BRI S R Zh R 9P VA Il AN PR S N fiRE . 9 (E T3 BN SIFE ESD BRI BRI A
[ R £, T RI R RE i, ASSCH R T ESD FEIAR W2 4 5 47 B P iR AR n ), WA 1.
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Table 1. Example of a multidimensional nursing early-warning pathway during the perioperative period of ESD
7 1. ESD EIAREA S HE P ME R IZ R

R K455

fiR s

T XU

e AU

AP e DAL

R 5> R

Wkl /NT 20mm; EHiARZ
Yy, oW R4k, FERETE

5kt 20~50 mm; R EELT
Hetb; BRAERT IR A9
FnhEE

KT 50 mm: R4
171N =) 7= = B
A3 e E LY, Brstpm
INRIBYT 5 TL/INER /D Bt
15

AR REH M. BELZEAL.

A AT ARAEANAR E « B 5
REI

BT E R

A J5BE 4~6 /N A
PRAE. R AEIL. AR

ARG EE 2~4 /INEFPPAR A
fRAE. NRS &JRiT4 H
BRARAE; DA TR A ML
#. CRP

A S5 BE 1~2 /N A
AE FRIES S IR
WAL gL shaiE
% Hb. WBC. CRP

MRS F B AR s
TS JRE . FR
HE AR AR AE

TR

FEAE ML TEFFBME

JEJREINE A LR
A, /> EAE I, WBC
X CRP J+ &

Hb FB& >2 g/dL. #F
SEAF I, AR >38°C.
RSN E  HILUE
R S

NN CNVE S S
b, SpO2 TR, it
IO ML B A

B AT

WIS, TR T,
B B A SR

WA, K
e, Bl oeE seis
E AL YA

JE B R T, EA
WHBLEEIT, #E% TS
B IEES CT. 1k1
FARE R A8 SCRE i

37 RS B B
BN, thBhieR. SR
25, #ICU Bk &is

FARUAER
. ESD NWEERIE FRIEAR; NRS ABFRIMITFIME: Ho NMAEE; WBC NEZMEIT4: CRP Jy C RBEH.

3.1 HIMASERABIER 54 SHENSEN

AR AR S5 H 2 ESD f# WL RAEZ —, HREIIRA TS AW FEEMER S S G RN, 52
WAL EE W s . AR R L R BB R G TR S 95 I 48 S B G R ILAE R
IR, AR T B e AR 32 I (MIB) I 7 G TR 2%, 1 08 1 95 (CK D) Al AR A H af 432k
ERB-c3 I &3 88 A J5 H L (PBY KUK [23] o BEAh, A= d iR I Bh A (7 L AN B O3 3E R, R
NEEL A ER KT REAT PR BRI A T (1 (1 S R IR R T REAFAEBRBE M SR R e . (A5 2,
ARJG 3 RN RAE ML MLRFEERT ] < 1 K2 TR 5 7 8T T I R TR bR [24] . BRI £
O RS SR R B AR T AR VR RS . R L R ECR B, DA R O iU
R RS o RJGH T ROGEMK L, HAE . BEMAE ., Sk, T A ORI TSR,
Hb T >2g/dL. REMIMBE M) /A FeE, MR IE ST . AMIER, Bl e
W T 6 B AL R AR AT E 100 2280 Py R B AR o i, 3@ P10 T SRR, R Dy H af g B
IR R AR SCH¥([30] .

3.2. FALWARPAEES(INSHE,. MEFRMEREREFRE

FALRERAEREAC, HERTE, FaERLRNES. R HUEER G R R b R R I
AL ASOR | AR MR IR RV« B2 Uk B i SR AR ZU « T T di Y, Rrh e fLRAE RN 8.3%,
MR AT LA 0.6%, Ja# ZRIVARJG IR RH, H CT wl WL shi Bk, ~F-14E ESD Jg 22
N2 [3] [29]. SBRAAEE, JCHRIEES CT, 2B AN F LR TB, SARIUIR T 2
AR GEESA BRI AR . 2R ETRR, WMEAR > 35 mm. PEELYEL. BEAEDIER s SRR A
HERE T LB TR A 3R [3] [4]. (EAHE RIS, AR fLARTIAIT IR ik 96.8%, MR KM% Il
) 81.8%7% 2 FA, (MR EEVEB]. PR MBI R A R . &
H B BB A RSB, AP NS RISROR AR IR HE S S A AR JE A B SRR .
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URBEE . A IR, BnmRet, JEHGR mER AR, NI R AR IR U B S E I CT k. it
Bk, B BERILZ 5 B SR AN (SAIM) 5 L, A AT 80 42 5 LR, AR v 7 3 B S DLIGE S PR IR 45475 [31]

3.3. PECS HL =4E4R(CRP. WBC), EEIES S EERT

HLEELR B E(PECS) /2 ESD Jio Bz HLEBERAR 1 51 R I T B 1t JORE OB, LA AR 8 T 255 O
flio BUARLIG R R I ARG 12~48 /N A LR KA EI4i i T #(WBC) i ¢ C B2 11 (CRP) .
Tt RAE BRI A HiA: 3 oK e 2 35 FEAIK PECS K AEZ(4.7% vs. 7.5%, P=0.29) [17], {H/K#% ESD £K
] R E D R A (7.6% vs. 17.1%, P =0.003) [5], fen#difnfe i PECS #UIAH G 1 EVEAH, [ig)
A5 W B P VR (W0 NRS 5K VAS) 18 56 i 36 S R kSR 15 . PECS FR35 i R LA JR) PR 4 M R
WUAIE, AR TGORIE MG N 28 U GMER e R I, e A B T 5 5 FLEUR G 250 . 3L Righasid 5k NRS &/
POy R SRR VG A SOREFR R AR A . B R RIR . AR AR e BRSOl Uk, T
PECS; #MURHFEINE . HILTRIS PERG R AE s # ., OB o, N 2 FLEk gk R BR L . SLIR =
Jilil, CRPIEIEARJG 24 /NN IkUE, WBC T REER ARG 3 K, ETabnRr e B A B bl &b
OB, W FEEA G I 7 LER AR R R GL[5] [17].

4. 3PIBT PR m A EE MG

P BLREE T R B AR (ESD) FE ARSI BT FUA A 2 H 2 52 BIPRIELE 22 503 o BEXT Ry % L% s eSs
FALSEEEIFIOE, AT FURER B AR WA IR YR 45 HO BIAR 5 M 7 555 2R FE SR 1 SEAiE
Wi AN R R MR AL, R F A S (SFC) L B S5 S AR A 58 77 THT BRI TETE S, D9k
R FRHERI BT Hlk R IR PSR

4.1. (bR ELEE: FCM (Forced Coagulation Mode)5 SCM (Soft Coagulation Mode)% 5 i
XUEE: B9 S M

7E ESD AHp, Ak MBS B B g ma R v SR PR I R A e o i) F BERE S C(FCM) i it
e T kgt SE BRI, (AT e DR R A R T 3 D 2 SRR U RN AR I AU s 1 K LR 3 (SCM) R
BRI BAKAE R TR, 7RG 58 H38 I )[R 98 /b b iR J2 AR R il 45 . RV IE R P ok B
XTEH FCM 5 SCM I R4 S5 B, (H 22 THUATT 5 5 i 17 A% Y R 42 1) 6) B A1 H I XU P s 2P, gl
— T REATL RIS s, A8 A A 1k i K TDM-621 A 3 25 sk /b 1 i BH 4 YR $(1.0 £ 1.4 vs 49 £ 5.2, P <
0.001), izl i A B e AR B T~ FEAC tH AR O T3 [13] . hAb,  #hoKIR I Tt PA &6 I8 1) SR
DK B KT H LM 75.8% % & 32.4%, i DAEUE TR AL i B A e [12] . R, FEPERRC A
HH S W R AR AR AR BB AT« IV oA fe i i 2R A ) A5 AR e 2 4, S R A SCM Bl BhAE #uk i -
B DA 1k 8 SR 5 A GRS

4.2. BFE(SFC)HEFRF RN FIRIGE REB R EFFLARER

IR ¥ A #(Submucosal Fluid Cushion, SFC) )52 5 14 /& £ ESD %2 4= 5Lt ) e Bt . AL g AR B ER /K
SRR, T REES, AMUGEKF RN ], B n]GERAEAER I F ALK . TR, ZRiThRet
IKEEEAE B 8 SFC ARHE L H B3 . Billn, FAE 720 A9/ Laponite 54 /KB 1 B IE A 28 =
FERE R, 2 /NI R 4EHRRRE /7 N A B MucoUp 1 3.20 %, HIE5S K /1 #1%(56.54 kPa vs 68.56 kPa), 17
FF RSN 9D HUMAR A5 [6] . 53— T 7 R 1) KGM/SA/e-PLL 7Kk fi il 8 ik 1 pl 2 s 4 & 25 i
SEFRESF AL, JERIEOITH A R LR 4EIR[32]. BhAh, T TORME W e E Ak I SR B 5 SR e R
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W XUZH 70 7K B e R AR B < SR ZURE I S e Lk vk R, S Si6 SR S HL T A 204 1F AR A 2
i BEFFR D AR R Y 1L [33] - PGSH 7K A I A L BY DA AL RS PR R RS A3 E 77, RT3 245 S T 42 BT
(7 S i 2 L VB8 I 1 S 5| 3 4 2 [ 7] IX SRR HR R W], SR e PERE SFC MBI RESRTH R0 25 I &
A 3 3l J5 A S AR A AL BT 4 AT S ) 42 A 2 L XS, 47 B AT A7 A R A 5% 7 B R SRR
DPS/IRENLEN= RS T DAER E

4.3. RIGEEMFRMAL: HEIEZE. WEHE 55K NS

ARG IR (- B IR BT 45 M Ak (0 W 7 28 o BT B R VR 2R AL, S AR A I 1A 7 S EE
— T [E PR 7T o, JEIR g AL A & CT AL 7] 22 /MBS (IQR 8~41.25 /M), H 2021 4Ff5 5
Z e s R P B T TR T8 T S FR[29], $RARARG 24~48 /NP R e R AT DI SRR K
ISR A G IRE . 0T H LI, Meta 3B iF S 70 57 4 & P A]f5 i PR Y2 25 PR P e of JXURS: A
3.4%[% % 0.3% (RR 0.26, 95% C1 0.08~0.88) [19], 1fj ROLM H&HARIME EH ESD AJ5 H MK i 7.7%% =
1.8% [34], LRGN A NS NN AR G LR . E NI H 5T, BRI G R fESh, N 5 eTE
PEIRPERT . R HEEHE SO &SI AARAE A . B, —Bi4sfs ESD ARJG it & RIMAR G2 2
RIE TR, % 3 RINBUEAKMK T B IHME[18], R B S F w5 B I se Ik E48h5. ET X
B o0 J2 1 43 i LML TR AR . AP AE TR AT 4k ik E AR >50 mm sl i B m fa ik R
[3], i3l iaes, GFEEE 2~4 AN IPAS IR IE Sy EA RO C RN FKE, IR LR
SN BN (RRT)BA B0 TE , A R — B H 0 I e B e 3 77 2% AN Fa e ml S2 RIS 3l 9 8% BN R Tl
ESGE f& /R IR L, X P8 I (AN AT 2 1 R P& > 2 g/dL) B 58 AT A Bk 25 R FH il sl P o 1f
[35], IX R4 HE A A A2 B 4 Pl T i I L 4%ty 28OS = U i

5. ZHE KK MEFEFRNEREZ
51. Ruiitfh: NESESBEEHE

ARG XU 73 J=5 2 A4 . ESD J ACRE TE P B R H A . I FEUESE, RN B . K/ KRB
AR FR B TN 0 5 LR SR AR . i, T2 R A IR R LR A OG, WAL
B4 > 50 mm AL A o2 FLRS (OR: 3.50, P < 0.001), 7K AAE R AT T K 53] [36]. /™ E £ 4
ettt [ 2N A BB R 5 FL AT fE 6 K 32 (OR: 2.67, P =0.010) [4], [FIRs 7K 5 48 /E I #fi 25 DI A 5
AN, BRI, #RAENE] > 55 434 K BTkt 8 A e DOAC i FH# B K VEH it e fa i &, fF1LE
1~2 M FERE IR 23 IR 23 3 T e 2.13 £i5F0 4.53 £5[16]. IR CLJT & 40 DEBE W/rss T A, #A4E
Wy RN ASA 3R FAL KB 2G5 7 AR R, AT RLIX /IR RUK (CSDB K AL 3.9%) 5 i
AR B2 (14.2%), AUC IA 0.712, H & RIEFHN I E5RAEFE37]. FABRBMNAF 4t itk BEAE > 35
mm AR E 255 (HT 100 F1FAK, OR: 14.6)M& 7 FLAMIAAE, AUC 4 0.7078, #EMfiZik 80.19% [4]. X
BEEE SRR AT 2 4E PPl RN B R AT, SEILAMA A TIUE 5 SRR C B o 7 1 B R G S e
BRI PURRZGYME A . el BEAE N B BRI TR s BRILTh AR I MROKSE S JH B DI RESE S R,
HEEGATBAL . KNSR AT K 20 2 . TR kk . rimas ek + 48 As . B 414k
o BrsbiR T A e B, N AR T A3 T B AR 10 9 =

BERERY LM SR EEANE. LN EF VAR, REENRUE. REkE. #
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