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Risk factors of post-endoscopic submucosal dissection bleeding in
treatment of early gastric cancer: a Meta analysis*

Xiang-lu Zhao, Xin Guan, Rong Chen, Xiang-jun Jiang, Hai-xia Qu
(Department of Gastroenterology, Qingdao Municipal Hospital Affiliated to Qingdao University,
Qingdao, Shandong 266011, China)

Abstract: Objective To analyze the risk factors of post-endoscopic submucosal dissection bleeding (PEB) in
treatment of early gastric cancer. Methods CNKI, Wanfang, VIP, CBM, PubMed, Embase, Google Academic,
Cochrane Library, Web of Science and other articles on early gastric cancer PEB were used to evaluate the quality of
the obtained literatures using Newcastle-Ottawa scale (NOS). Results 5719 subjects were included in 9 studies,
with 282 (4.93%) cases of PEB. Meta results showed that male (Oi{: 1.73, 95%CI: 1.26 ~ 2.37), ulcer-positive (OAR:
1.83, 95%CI: 1.04 ~ 3.22), antithrombotic drugs (Oi{: 2.17, 95%CI: 1.65 ~ 2.86), operation time (MD: 12.48,
95%CI: 1.72 ~ 23.23), size of resection lesion (MD: 5.30, 95%CI: 3.32 ~ 7.29) and infiltration depth (OAR: 1.53,
95%CI: 1.04 ~ 2.26) were statistically significant, which were risk factors for the occurrence of early gastric cancer
PEB. Conclusion Male, positive intraoperative ulcer, antithrombotic drugs, operation time, resection size of lesion
and infiltration depth were independent risk factors for early gastric cancer PEB, especially for patients treated with

antithrombotic drugs, enough attention should be paid.

llézﬁEHiiH 2021-07-07
EWH: H TR HRREG 2L (No: 20-3-4-44-nsh)
pLi:] f:ﬁ:ﬁ | M, E-mail: drjxj@163.com



ERERR, AF . LR N BRI T R AR LGRS P E K Meta 7347

Keywords: risk factor; early gastric cancer; post-endoscopic submucosal dissection bleeding; Meta analysis

B R EURIE R LT R Z —, TR
SRR VIO B A SR A BRI TR B R
Jo By O B, BB R # B R (endoscopic
submucosal dissection, ESD) T2 1z 1 T R H
I (early gastric cancer, EGC) ARITH, 2 EGCH)
PRUENG YT IR A ORSEPRGE SR T AR A
ARIBIFEGC, SHFAAFRATIE01% L b, HPARA
— E B A EORAIMERE , H S HOR S Wi A F &
AEMe HAT, ENANCT BRI R R RS i
(post—endoscopic submucosal dissection bleeding, PEB)
8 LB B W AEAE RS, HLIE AR DG ST FE AR 1 A
P ESHE BN B— o AR SO SCHRIRT L, N
AN O e et SOk O s, TRARIBU 1] 5 719 4],
PP KT I RBETEREA S, I 38 i Meta 73 Hr2E
e G 1For . LUl EGC 3 & 2E PEB 1Y AUK:
PG UE B2

1 ARETE

Nk R

KrZ20104E 1 H 1 H —20214E5 H 1 HE NN
LB KT EGC A A PEB GG R A5 . &R
BRI . HEFIM . T3 4R . hE A
Wy BE 2 SO %, PubMed . Embase, &80 A |
Cochrane Library Fll Web of Science, & UK 2 1A 4135 «

EGC. ESD. mucosal resection, endoscopic. mucosal

//[\’

1.1

resections,  endoscopic  mucosal,  strip  biopsy.

blood loss.

postoperative , postoperative blood., postoperative blood

endoscopic mucous membrane resection

loss. hemo hemorrhages il postoperative; H S 2 1]
fAE. BIIEE . REHI., kR RN T
FIEARSE
1.2 WNERE

D12 EGCIF 4t ESDIRIT R s QB 5
HESE R TIE + bR (vxs) WOEL, Ap2RAEG
B OR B 95%CT; (DRS FILt Sk
1.3 HEBR#RME

DL . Meta 73087 . D RME MWL
NS s QTCHEFREA SO SCHk; @R JCIEH#A T
BRI

1.4 XEKEHEIRER

PR G GE — bl S SR . A —3L
T B S TR o BT AS — B A el 5 = 5 Rk,
FEIREEANGR /NG F SO 2 IS R 5, S IB0A
AAE . STV H | VR RERITE] . AR
Oy« FEABEA MR R R (M. A
PR TR ZE2 ) . RIS . SIfE . AR
IFIE] kb DIBR I VIR IR L)
1.5 X#EfFREITMH

X5 A A Y SCHR A AR 37 2K - R R AR R
(Newcastle—=Ottawa scale, NOS) #4714, 46: T
i B EE IR TR NS e, WS BAA By aT b, DA
RBER=AT5 o KT 550 0 B Sk, 8T 57
AT SR . ASBFSE IR B ST R 540 DL E Y
oSBT
1.6 SZItFEHE

W RevMan 5.3 HATSE 104, 28 ety
%25 (mean difference, MD) F195% CIUEfT
e, e BRMITH HE(E L (odds ratio, OAR) il
95% C1HEAT HLEZ . Bl p 9 S Pk 1A 56,
17250% H P<0.1, WA E5E 2 [0 57 TRk,
K FBERLASRAS R S by S e S D - 235 i PRSP
ARPRGE AR 512 < 50% H P> 0.1, WA %R
SRR, SR E ROV T s S B i i
E— AT HUEME T . P< 0.05 225 GiitF3 Lo

2 R

NG FREITENE R

VIR IRAS 7 842 i SCibik, 2 B IR, Bk
AR A EL, HEBR S A TO O SCk)S , dE—2
PEA S0, AN 9RE SCERTY, Hid, i E 2
R H A e RS T, whE LR B S ] 3
5719 %), H, 5420864, &4 PEB2334; &
1491 i, %4 PEB 49 5l ; PEB ik /E %% 4.93%
(282/5719) o A0 AR SCHR Y, 8 A o il X
FE TR LRI ATIE R ASIRF I, SCRRTT 1 SRR K
JriE L . A SCRRIGFEAE B LB

2.2 Meta 3 thERIAKFRHE

221 PR FRORESCERE T THISC T EGC &

HEPEB IR . 12 =0, JoSetE, SR 2 RN

2.1

« 51 -



[ N B 5 28 4

ST SRR ARIOCHR 7 8427 o Hr, SR ER . VR EGC AL PEB By fE R M
RN =7 056): %, BHEEGC KL PEB iKUK .05 F 4t (OR:
1 ISRk (n = 3 561)

e 1.73, 95%Cl: 1.26~237). WLIE2,
T 7| st 222 AP LI M 8RB TR
v oy HR B 5 B M 6 F EGC & PEB Y B W
I°=53%, A5FFE, KA, dE—55
G B S BRI, 80 S5 R R O T W RO, i
AR = 509): BFTEON A BB g — N B T A By, ESD i i
| e |t 5 AR A A ) R
Y 3. 3L ESD AR (n = 223) (F3) . 2Bk #R bk & sh MATSUMURA 9 BF 58 )

1*=52%, 1A, RV, 45
W R Bz SR B3 5 R & Bz B
SR =26 FIMIE . EGC % /& PEB (9 KU (OR: 1.83,

: ;ﬁ*ff’fi’fﬁ(f“”” 95%CI: 1.04~322). VL4,
223 Ak Ay 9RESCERE I T T P
KW T EGC K PEBRISUIH . 12=42%, 5

C mgewign-2s )

(C Awesstitomiston ) PERLAR, SR A E RO R o A, SRR . flEH
B ki PR 2 25 9 (9 J8 4 SE 45 5y &£ PEB (OR: 2,17,
Fig.1 Flow chart of study selection 95%CI. 1.65~2.86), WES.

MR MANEHELRES

Attached table Basic information of included studies

Sk iy ﬁi % éﬁﬁg PR E%WL ZMETJ B A N;S’
HIGASHIYAMA ~ 68.9  20114F HA 924  JHfXMEHIGE 702 222 22 6 20054—20094F ORQBDEODE 7
e 612 20124F HhE 215 EHIRTEEEIST 160 55 11 2 20094F—20114F 0OO6) 5
MATSUMURA  72.1+8.6 20144F HA 425  JRGIXTHEHEE 302 123 18 2 20054E—20144F ORQOOD® 7
MUKAI 72.4+8.8 20124F HA 161 JREIXHHEDRSE 116 45 15 6  20074E—20104 OQDEODE® 6
OKADA 684+9.2 20114 HA 582  JHOIGFHEEAISE 425 157 22 6 20054E—20084F DQB@HODO 7
SATO 72.0£6.9 20174 HA 2378  JEHIGIEAISE 1786 592 106 16 20014E—20164F DQ@DEG® 8
TSUJI 68.0+102 20104F HAS 398  FEGIXIFEEFSE 302 96 19 4 20074E—20094F DRB@EODE® 7
XILE

i oA 20194 PE 195 ﬁ%ﬁﬁﬁ 144 51 6 3 2013420184 DBODO 6
R i 21 63.10+9.67 i

KIM

i OnIoTS0 s g s R 14 4 owE—onEg 020060 7
o Hi i 2 65.8+9.6 st

TE: O QARPRIEZ M @il @RSy ; ORERE; ORIEDIRAN; @173 B, @RIEEE

- 52



BORERR, AF P R BB BRI G R R 2R A Meta 23 BT

g g Odds Ratio Odds Ratio
Study or Subaroup Events Total Events Total Weight M-H. Fixed, 95% Cl M-H, Fixed, 95% CI
Higashivama 2011 22 7oz a1 222 13.0% 116 [0.47, 2.91]
Kim 2014 14 291 4 140 7.4% 1.84 [0.60, 5.71] »
Matsumura 2014 18 a0z 2 123 3.9% 3.83[0.88,16.78] *
Mukai 5 2012 158 116 51 45 11.1% 0.97 [0.35, 2.67]
Okada k,2011 22 425 51 187 12.3% 1.37 [0.55, 3.49]
Sato C 2017 106 1786 16 2892 33.4% 2.27[1.33,3.87] - &=
Teuji ¥ 2010 19 302 4 95 0.4% 1.54 [0.51, 4.68] +
OEE 2012 11 160 2 55 41% 1.86[0.42, 9.17] +
) 2019 B 144 3 51 E.3% 0.70[0.17, 2.89] *
Total (95% CI) 4228 1491 100.0%  1.73 [1.26, 2.37] g
Total events 233 49
Heterogeneity: Chi*= 5.99, df= & (P = 0.65); "= 0% 0’5 Dl? 155 2

Testfar averall effect 2= 3.40 (P = 0.0007) Favours [experimental] Favours [control]

E2 R EHFRRE
Fig.2 Forest plot of comparison of sex

ArhiRd® () Ahikdm (- Odds Ratio Odds Ratio
Study or Subgroup Events Total Events  Total Weight M-H. Random. 95% CI M-H. Random, 95% Cl
Higashivama 2011 a 168 20 786 1B.5% 1.84 [0.80, 4.25] N e —
Kim 2014 4 46 14 395 12.5% 2.59[0.82,8.23] *
Matsumura 201 4 19 418 1 7 65% 0.24[0.03, 2.49] *
Mukai S 2012 ] 21 12 140 13.8% 8.00 [2.81, 22.80] —
Okada K,2011 3 75 25 572 11.8% 0.81 [0.27, 3.10]
Satn C 2017 12 203 110 2175 18.7% 118 [0.64, 2.18] I
Tsuji v 2010 3 3 20 367 11.3% 1.86 [0.52, 6.64]
OESE 2012 2 40 11 170 8.9% 0.76 [0.16, 2.58]
Total (95% CI) 1002 4582 100.0% 1.66 [0.93, 2.94] e ——
Total events 60 213
Heterogeneity: Tau== 0.34; Chi®=14.89, df= 7 (P = 0.04); F= 53% DIQ DIS é é
Testfor overall effect 2=1.72 (P = 0.09) Favours [experimental] Favours [control]
B3 ARA&IisimbH R FRIRE
Fig.3 Forest plot of intraoperative positive ulcers
AorhiRdg (4 ArhiEdg - Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random, 95% Cl M-H. Random, 95% CI
Higashiyama 2011 g 168 20 TEE  1T.7T% 1.84 [0.80, 4.25] I I —
Kirm 2014 4 45 14 395 131% 2.59[0.82,8.23] *
Matsumura 201 4 19 418 1 7 0D0% 0.29[0.03, 2.49]
Mukai S 2012 ] 21 12 140 14.5% 8.00 [2.81, 22.80] —
Okada K,2011 3 7h 25 572 12.3% 0.81 [0.27,3.10]
Sato ¢ 2017 12 203 110 2175 21.6% 1.18 [0.64, 2.19] e e
Tsuji v 2010 3 31 20 367 11.7% 1.86 [0.52, 6.64]
OEDS 2012 2 40 11 170 91% 0.76 [0.18, 2.58]
Total (95% CI) 584 4575 100.0% 1.83 [1.04, 3.22] ———
Total events 41 212
Heterogeneity: Tau®= 0.28; Chi®=12.43, df= 6 (P = 0.05); F= 52% 012 D=5 é é
Testfar overall effect Z=2.11 (P = 0.03 Favours [experimental] Favours [control]
4 KB MATSUMURA W 33 515 21 M AR PR B
Fig.4 Forest plot after removing MATSUMURA’s study

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% CI M-H. Fixed, 95% CI
Higashiyvama 2011 3 126 25 T8 11.07% 0.75[0.22, 2.54] —
Kirm 2014 3 40 25 4 T.4% 1.22[0.35, 4.23] I
Matsumura 2014 T 42 13 383 3.8% H.69([213 15.20] -
Mukai 5 2012 4 33 17 128 10.8% 0.90 [0.28, 2.88] ]
Ckada K, 2011 4 74 24 508 10.2% 1.15[0.39, 3.47] I
Sato C 2017 45 447 FE 1831 451%  2.80[1.91,4.10] —-
Tsujiy 2010 8 63 15 330 8.0% 2.801[1.14, 6.90] -
BEE 2012 0 7 13 208 1.6% 0.87[0.05 17.82]
SJER 2019 2 14 FA R 1.8% 414077, 22.16] ]
Total (95% CI) 851 4868 100.0%  2.17 [1.65, 2.86] L 4
Total events 77 214
Heterogeneity: Chi®=13.83, df=8(P=009), F=42% 'D.D1 Df1 1 1'D 1DD'

Testfor averall effect 2= 5.52 (P < 0.00001) Favours [experimental] Favours [control]

E5 iR MrFRKE
Fig.5 Forest plot of antithrombotic drugs
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed, 95% CI
Higashivama 2011 10 440 18 484 321% 0.60 [0.27,1.32] — =
Kim 2014 4 178 14 263 21.2% 0.41 [0.13,1.26] — 7
Okada K,2011 12 224 16 358 22.3% 1.21 [0.86, 2.61] N e
Tsuji v 2010 13 1490 10 208 17.0% 1.45 [0.62, 3.40] e
SR 20149 4 79 a 116 T.4% 1.18 [0.31, 4.55] ]
Total (95% CI) 1111 1429 100.0% 0.89 [0.59,1.32] -
Total events 43 63
TeT - EnE [experimental] == EFavours [control]
Ee6 SmEMFKE
Fig.6 Forest plot of hypertension

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Higashivama 2011 3 140 258 T84 151% 0.66 [0.20, 2.23] —
Kirm 2014 2 25 16 416 3.4% 247 [0.47, 10.037] —
Matsumura 2014 3 ES 17 3E0 101 % 0.98 [0.28, 3.44] - T
Mukai 5 2012 o 22 21 139 121% 02001, 200 4
Okada K,2011 3 126 25 521 19.3% 0.48 [0.14,1.63] — 71
Teujiy 2010 g 252 14 146 34.8% 0.35[0.145, 0.83] I —
)fE 2019 4 55 5 140 5.3% 212 [0.55, 8.20] —
Total (95% CI) GBS 2506 100.0% 0.61 [0.38, 0.98] -
Total events 24 123
Heterogeneity: Chi®= 9.40, df=6{F = 019, F= 36% ID.D1 D:‘l 1ID 100.

Testror overall effect: Z=2.02 (P = 0.04)

Favours [experimental] Favours [control]

B7 LE138®E53EL1/3BELBNARKE
Fig.7 Forest plot of comparison between the upper 1/3 gastric cancer and non-upper 1/3 gastric cancer
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Experimental Control Mean Difference

Study or Subgroup Mean S0 Total Mean S50 Total Weight IV, Fixed, 95% CI
Higashivama 2011 426 23 28 387 161 896 9.3%  390[-4.68 12.48]
Kim 2014 448 122 18 3989 11 423 12.0% 490[0.83 10.63]
Matsumura 2014 41.3 176 200 336 1249 405 G.4% F7O0[012, 1552
Mukai 5 2012 389 1048 Al 3/ 119 140 15.6% 390112882
Okada k2011 1076 B3 28 931 621 619 0.7% 14.50[-9.38, 38.38]
Sato C 2017 444 151 122 389 131 2256 526% 880277, 8.23]
Tsujiy 2010 483 173 23 427 172 375 T.4%  560[1.68 12.88]
Total (95% CI) 260 5114 100.0% 5.30 [3.32, 7.29]
Heterogeneity: Chi®*=1.38, df=6{P= 0497, F=0%

Testfor overall effect Z2=5.24 (P = 0.00001)
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Fig.8 Forest plot of lesion size excised
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean S0 Total Mean S0 Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Higashiyarma 2011 113 92 28 75 B9 895 9.8%  3B00[3.63 T237] I —
Mukai 52012 88.2 336 21 804 519 140 41.3% 7.80[5.95 24.55] — T =
Okada k2011 1076 B34 28 831 621 619 203%  14.50[9.38 38.38]
Sato C 2017 50 308 122 a0 322 2258 Mot estimahble
Tsujiy 2010 722 564 23 BBE 567 375 205%  340[20.35 27.15]
BES 22 8.6 6749 13 B53 55 202  81% 23.30[14.38 60.98]
Total (95% CI) 113 2232 100.0% 12.48[1.72, 23.23] "*"
Heterogeneity: Chi®= 3.32, df= 4 (P = 0.51); F= 0% 1:0 210

Test for overall effect £= 227 (P=0.02

20 -0 0
Favours [experimental] Favours [control]

E9 RERERFRRE
Fig.9 Forest plot of operation time

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% Cl M-H. Fixed, 95% CI
Higashivama 2011 5 74 22 Ba0 9.1% 3.32[1.30,8.47] _
Matsumura 2014 2 29 18 396 6.4% 1.56 [0.34, 7.06] >
Mukai 5 2012 a 16 21 145 12.1% 048[0.01,3.04] *
Ckada k2011 a 24 23 863 15.3% 1.49[0.55, 4.02]
Sato C 2017 13 151 109 2227 355% 1.83[1.00, 3.34] &
Tsuwjiy 2010 4 55 19 343 137% 1.34 [0.44, 4.09]
I8 2018 1 K] 8 162 7.4% 0.60[0.07, 4.98] *
Total (95% CI) 442 4686 100.0%  1.53[1.04, 2.26] ~atl——
Total events a | 220
Heterogeneity; Chi®= 5.99, df= 6 (P = 0.42); F= 0% DIQ DIS 2 5

Testfor overall effect: £= 216 (P = 0.03)

E10

Favours [experimental] Favours [control]

iR R EHI R E

Fig.10 Forest plot of infiltration depth
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