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%A X2l Statistical Package for Social Science for
Window TM release 13.0 (SPSS Inc. Chicago, IL, USA)<
o] g3to] &Y W AER Ik TEHAE 34
st o, HlEH4=2] B3 chi-square test Fo= Fisher’s
exact tests AN FAF 9 FFL pikol 0.05
wlRkel 292 ssik

1 B U ol 57

Z 4829 : o] 299 : 183)0]9l o HFAHL 633
Aol et 4577 (94.8%)0l1A] Y wWHlo]gl
o A= 270¢] WiH, 39 (0.6%)0l 4] 371<] Hiwle] BH

DAY e NE B LME EMBO HI=E2H XE 99

2 Aol A 31490(61.9%) % 7H4 Bk Hek
718 o] (2409, 47.3%)F XHAsF3ATE 20 mm o]
Ao A7 5 Hol& 757} 33942 A2 66.8%E X
A5k ck(Table 1). AAE 50799 Weldhd 4£74L
% o] A (low grade dysplasia) 173¢l], L% ©]3 A (high
grade dysplasia)< 76%3L, 27|91 E-SHwell diffe-
rentiated) A1FEo] 916, T5 E3H(moderately diffe-
rentiated) A1<E-o] 86¢l|, A &S (poorly differentiated) 41
o] 27404 JAE G Z]ePEH o] 204t Al
< A WA 73 EMR 9 ESD A & 27 £74L
% 5074019] W F 252¢0(49.7%) A LA o=, A
< 3 AdHe] ofgtd Hee 161¢1(31.7%)°1%
(Table 2).
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Table 1. Characteristics of Patients and Lesions

Number (%)

Variables
EMR ESD Total p-value
Number of patients (M/F) 348 (217/131) 134 (82/52) 482 (299:183)
Number of lesions (M/F) 360 (219/141) 147 (92/55) 507
Age (years, meantSD) 63.1+9.3 63.6149.1 63.3+9.2 0.677
Characteristics of the lesions
Location

Upper (cardia, fundus) 8 (2.2%) 1 (0.7%) 9 (1.8%)

Middle (body) 139 (38.6%) 45 (30.6%) 184 (36.3%) 0.092

Lower (antrum) 213 (59.2%) 101 (68.7%) 314 (61.9%)

Endoscopic morphology

Polypoid 38 (10.6%) 17 (11.6%) 55 (10.8%)

Elevated 185 (51.4%) 55 (37.4%) 240 (47.3%)

Flat 53 (14.7%) 35 (23.8%) 88 (17.4%) 0.031

Depressed 77 (21.4%) 36 (24.5%) 113 (22.3%)

Ulcerative 7 (1.9%) 4 2.7%) 11 2.2%)

Size (mm)

<10 25 (6.9%) 1 (0.7%) 26 (5.1%)

10~19 137 (38.1%) 5 (3.4%) 142 (28.0%)

20~29 108 (30.3%) 38 (25.9%) 146 (28.8%)

=30 90 (25.0%) 103 (70.1%) 193 (38.0%)

Mean+SD 22.5+11.1 36.2+12.2 26.4£13.0 0.000*
Procedural time (min) 36.5+32.6 52.7+32.1 0.000*
Type of resection

En bloc 267 (74.2%) 140 (95.2%) 407 (80.3%) 0.000*

Complete resection 267/308 (86.7%) 123/134 (91.8%) 390/442 (89.1%) 0.083
Complications

Perforation 9 (2.5%) 5 (3.4%) 14 (2.8%) 0.560

Bleeding 17 (4.7%) 5 (3.4%) 22 (4.3%) 0.767

EMR, endoscopic mucosal resection; ESD, endoscopic submucosal dissection; SD, standard deviation; AMI, acute myocardial infarction.

*p<0.005.
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Table 2. Histological Comparisons between Endoscopic Biopsy and Resected Lesions

EMR/ESD
Biopsy Adenoma EGC
Others Total (%)
LGD HGD WD MD PD

Adenoma LGD 149 36 22 8 1 30 246 (48.5)
HGD 19 32 39 19 8 117 (23.1)

EGC WD 3 4 24 18 6 5 60 (11.8)
MD 4 34 12 3 53 (10.5)

PD 2 2 6 1 11 2.2)

Others 2 4 5 2 7 20 (3.9

Total (%) 173 (34.1) 76 (15.0) 91 (17.9) 86 (17.0) 27 (5.3) 54 (10.7) 507

EMR, endoscopic mucosal resection; ESD, endoscopic submucosal dissection; LGD, low grade dysplasia; HGD, high grade dysplasia; WD,
well differentiated; MD, moderately differentiated; PD, poorly differentiated.

7} 193¢]], HahE3=

5122 (submucosa)< 18

31+3H(lamina propria)e FH3F 7
(muscularis mucosae)= 43|, 2t
ofloll A FHslsict.

A HAAES 80.3% (407/507)0]90 2 EMRA]ol|l =
732% (267/360), ESDAJoll= 95.2% (140/147)°]%ick. 3%
Ho] ¥l Foll 3| A(necrosis)L} H-< (fragmentation) 2 QI
3l HFo] Brhadt 11e] B Al 3 =22 A4 A A
A5) 31 A 91ed-S B Ol 540)| 8 A9] g 4420)] o]
A B oz obA AAE A$E 39000 (88.2%)0] %
3 EMRA] 86.7% (267/308), ESDA| 91.8% (123/134)°]%A
tH(Table 1).

Aol weo| 53

T AT 14oll28%)ellA st on
TdE 68*1191 F2F 100]], oA} 4eflell A 7tz

S
ESD l% Soll 5¢1(3.4%)l4
Bt ot oF Alet Ay HAES] SAH feA
2 9i9ith 1304 T Wl A% A uhAslgd At 1]
L o3t W 2 9] AHo vl Z W A& A vk
sHieh AR T 9 EeellAl 16(1/9), A7 ol A
401](4/314), L] A FolA] 9¢l|(9/184)F Kol AF 9
AollA Felsil AFgol EAehp=0018). Wl &
old woke £7)3 74|37} B eof|Qu). Wl HF
A7 35.6+13.2 mm, 73 2619 mmo| 1, 3|

Table 3. Relations Between Perforation and Tumor Location, Size

Variables Perforation p-value

Location Upper 1/9 (11.1%) 0.018
Middle  9/184 (4.9%)
Lower 4/314 (1.3%)

Size (mm) <30 2/314 (1.6%) 0.000
>30 12/193 (6.2%)

Resection methods EMR 9/360 (2.5%) 0.560

ESD 5/147 (3.4%)

EMR, endoscopic mucosal resection; ESD, endoscopic submucosal
dissection.

30 mmo|ge] WHolA 126]]9] HFo] whAsle] Fofst

Al =& AZES 2rh2/314:12/193, p=0.000, Table

3). 22 A4 36l 9] Aol 11dle =

71910l et 271919t 11d] & Sodl= B3} AkE,
5

sl FEE B3 AWE, 200 AR HFolge
W, AREL mga el 7al, AurEol 3|, v
Sk DORE EENEBIEVESIE B RECE

mm H|7to]gl o} 24| A= 22 15 mm, 20 mmE H]
23 Zth(Table 4). 14l F 991|(64.3%)0 A LZA A7}
o]Fo] o zAH HA A afau HAHssl
o} AR wel 0.5 mmE-gloll FAE7}F Y= 100€} vh
7Z- W odof|A] 0.5 mmoll A PA|E7}F A 105 ALl gt
12o9(85.7%)N A W 2| ehA LA A A7} o] Fol Xt
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Table 4. Clinicopathologic Features of Perforated Cases

No Sex Age  Location  Shape SSiIZ)ZCI(I;:) Histology  depth Is)leior(?ntl;r)l '(l;rle;;n;zn; (()rl:lt:r(:ttlrll)e
1 M 71 Cardia Ila 35 PD mm <5 Conservative 5 F/U 9)
2 M 74 Antrum IIb 14 MD Ip <5 Clip (2) 8 OP
3 F 81 Body I 74 MD Ip 15 Clip (7) 9 F/U (10)
4 F 68 Body Ila 38 LGD <5 Clip (3) 5 F/U (18)
5 M 66 Antrum Tlc 30 WD Ip <5 Clip (2) 9 F/U (36)
6 M 52 Body ITa 10 LGD <5 Clip (4) 5 F/U (35)
7 M 75 Body I 30 WD Ip <5 Clip (7) 7 F/U (8)
8 M 75 Body Ia 39 MD sm <5 Clip (6) 6 F/U (19)
9 M 62 Body 1 34 WD Ip 20 Clip (5) 8 F/U (17)

10 F 68 Body Tc 37 PD mm <5 Clip (3) 5 F/U (7)

11 M 50 Body Ilc 40 WD Ip <5 Clip (4) 8 F/U (5)

12 M 50 Antrum Ilc 30 PD mm <5 Clip (6) 7 F/U 9)

13 F 65 Antrum Ila 25 LGD <5 Conservative 14 F/U (9)

14 M 75 Body Ic 42 MD Ip <5 Clip (3) 6 F/U (9)

LGD, low grade dysplasia; WD, well differentiated adenocarcinoma; MD, moderately differentiated adenocarcinoma; PD, poorly

differentiated adenocarcinoma; lp, lamina propria; mm, muscularis mucosae; sm, submucosa; HD, hospital duration; F/U, follow up.
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Figure 1. Endoscopic findings. (A)
Perforation occurred during argon
plasma coagulation therapy after en-
doscopic submucosal dissection. (B)
This patient is being managed with
endoscopic hemoclipping.
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Figure 2. Endoscopic findings. (A) Endoscopic submucosal dissection was performed without perforation. (B) Plain chest film shows no
evidence of perforation. (C) Enhanced CT scan shows free air and wall defect on a posterior area of fundus.
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ABSTRACT

Background/Aims: Endoscopic Mucosal Resection
(EMR) and Endoscopic Submucosal Dissection (ESD) are
novel techniques used for the treatment of early gastric
cancer and precancerous lesions of the stomach. However,
complications such as bleeding and perforation may occur
during the procedure, and these complications may raise
the morbidity and mortality rates. EMR/ESD-induced
perforations can be treated with conservative medical or
non-surgical methods. Furthermore, an increasing number
of reports have addressed conservative management of
EMR/ESD-induced perforations. We evaluated the effecti-
veness and safety of implementing conservative treatment
for perforations associated with EMR and ESD. Methods:
We reviewed 482 patients with 507 lesions who under-
went EMR or ESD due to early gastric cancers or gastric
adenomas between February 2003 and December 2007.
We identified 14 perforations occurring as complications
of EMR/ESD and investigated their clinical outcomes.
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Results: Fourteen perforations (14/507 [2.8%]) occurred,
11 of which were immediately clipped during the
procedure, and 3 of which were diagnosed after the
procedure when free air was visualized on the radiograph.
All patients were managed conservatively with fluid resus-
citation and antibiotics (mean, 5.8 days). They recovered
without surgery and were discharged in stable condition at
a mean of 7.2 days post-procedure. Conclusions: Endoscopic
clip application might be an effective and safe option for
conservative management of EMR/ESD-induced perforations.
(Korean J Gastrointest Endosc 2008;37:97-104)

Key Words: Perforation, Conservative management, En-
doscopic submucosal dissection
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