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Medical Dispute Related to Gastrointestinal Endoscopy Complications: Prevention and

Management

Yunho Jung

Division of Gastroenterology, Department of Internal Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, Korea

Because gastrointestinal (GI) endoscopy examinations are being performed increasingly frequently, the rate of detection of cancer
and of precancerous lesions has increased. Moreover, development of more advanced endoscopic technologies has expanded the
indications for, and thus frequency of, therapeutic endoscopic procedures. However, the incidence of complications associated with
diagnostic or therapeutic Gl endoscopy has also increased. The complications associated with Gl endoscopy can be ameliorated by
endoscopic or conservative treatment, but caution is needed as some of the more serious complications, such as perforation, can
lead to death. In this chapter, we review the possible complications of Gl endoscopy and discuss methods for their prevention and

treatment. (Korean J Gastroenterol 2019;73:315- 321)

Key Words: Endoscopy; Therapeutics

N o=

N2 A% AR % ARAE WAE L g hA
AADE 7l nhe Aok el I F/k 9o
W, WA B 7170t AR A 714 B 3 A%
of Aol AT A& WEE F7R Slek. ShAe A
WA EE A2 WAR dBE PHEE A4 37
L Alolch. Avb] WAZT GHE PHFS A5 hAA
& EPS G A AN ATE PRI WA AR
Azeo] WYY 5 U PYIFOT ERY 4 k. R
o WFe WAFH A % HEHel NEE LA

Received March 23, 2019. Revised April 12, 2019. Accepted April 15, 2019.

A7) wou}, WEe U A A7 W Fo] WA
AL o= A9 Wb A olE 4 97 g
Zol7} Wasit B goAE 437 YAAT AvEe] 9
A % ol ] tdlo] Sobw o gl o uhe]
Hsto] wmolstan sy

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2019. Korean Society of Gastroenterology.

WHMKE YR, 31151, MUA| SHT a6 31, NSty MortHa A7t

o

Correspondence to: Yunho Jung, Division of Gastroenterology, Department of Internal Medicine, Soonchunhyang University Cheonan Hospital, 31 Suncheonhyang 6-gil,
Dongnam-gu, Cheonan 31151, Korea. Tel: +82-41-570-3741, Fax: +82-41-574-5762, E-mail: yoonho7575@naver.com, ORCID: https://orcid.org/0000-0002-7760-0050

Financial support: None. Conflict of interest: None.

*0| ZHE 2019 iotazty|ots| EAHSEMz] ZAZ0| 7|XSIAUCH, tHotASty|Ste] HELIAZ0A TiStasty|St3|X|0 SEE7|12 AXHdke A0 S2&H(This
manuscript is based on 2019 Spring Seminar of the Korean Society of Gastroenterology. The Editorial Board of Korean J Gastroenterol agreed to publish this

manuscript to Korean J Gastroenterol as a special article).

Korean J Gastroenterol, Vol. 73 No. 6, June 2019
www.kjg.or.kr



316 FE=. 23| WAIE 283 o oix

rr
rh

7}el(benzocaine), HIEZ} 7}l (tetracaine) 5°] /\}351

R R EREER RS EEE S ERE 4«%
3 pelE PSS SEAT WAL 4 gl ohjueAL
ST A4l Sdo] HuHI 9 EEA Al B}
Hh-S-S %Sl methemoglobinemiaﬂ TET Qb =
A A Bx S olf Aol WA AHE H ol T4
WA oS fofelol TR e Ak 712 whAle] 44
2 $ol4 olge] W SR S7HE 4 Q) dRel A
A WAIE S AlSkaL H A 1A1ZE HEE o] X8
NS A& A3k oo’

A F +s= YAt
APS B T2 A AA
AFA L Folule 324l 2 IF
agents) 9! 2F7}(glucagon)oltt. o] & 7kA] a2 1%
T gt Ay Agote] A 25 AAsH| wEel A
% Agto] 9l TAofA B —ZrA 7} dasit’ ea 42
Bugh Ak 2802 Qlste] Huld, AYA v,
o] A Aol 9l Ao A F7lolaL, SR
ay gl Firy RfoA Foltte] ARg-s|of
o} E3] LFol|A Fo7} Dadhy olgfet BA-8-L o)
&17] flsto] dxto] diet EAe HAE| Algsfof gt

2 A (anticholinergic

0

A

4

oAl R AA = St BE Fol ERE WA
o, g Aurel Wy Al EdEs oA 2o
W, Qbdstal A A A ABE 4 e oFAlel ARt
of|7tA] o] gt o] Al S BF W= FHAA =
273}2] ok=t}? Polyethylene glycol preparations (PEG
A= BR824 5 7 #E0] H= AR BlEAd Y
A golg o]goto] AREYL] Apolof ofste] A AS AlYS

[
- S (sosmotic)ol el Aozt AAel Wstst Hof
Shi T OR APAS AW 5 glo] A Brdol

w47k AR 1A% B

s

A% Bl Qs A}J%EL % 9ok PEG 4 L AIRIE 7}
A mEoR A S0l Ut there] fo1g Bgjolol
FolA &eE7 ojA 3 Y, L&, 521, Mallory-Weiss
syndrome 52] %] WAL % Yk o5 4]
Slte] Hgere Fol R Aol £LES ¥el 2L
PEG/ascorbic acid A|A|7} Ao @) éal AHEE AL Q)
o} ¢IA}ES Xﬂlﬂ(sodmm phosphate)%
A, 1dAE8E, A7

A o Sl A %2%1 —’F 9&01 A= A=A G
okAo]th.*!* Magnesium citrate A|A| E3t ol 1d|go] Al
e Sl HiAE] witol A Aol AV aFolA=
ARSIt Aol F2t, rldls S0 R A, A8

=
o

i

==

o= — O—— )
o4 F ofx]elE Fol fE & A, A A9 Aol o]
% _/’:E C})\)]\ -15,16
2. OAISH BIF LAY B gEE

O A8l X WA Akl AHgE= AR Al= 2, AE
avt gl 7] A a3 So g 3] Bobg gl 528 A
AA YAIE AAE AR aad 4 e 2oFs
A ot AR AFGE= oheket of Ao wheh AEa
A FAER Aget, 1Ey, FAW, AT, AL Mol
AT 4 90, SE7A BARESl 2 oA, 71 4, A4
2%, U4 Ag Fol TG & Stk ol9fox o gl
TE, 944 7k 5 hekek FaRgo] WA 4= Q7] wiid
Y A5 22k g7k dastal, 9 71 RUE T 7
SAT e 9 A Al oA, At 3 A B A A
H7} 4s] tulE]ojof At Eok XA o] &5 9 F2b
S AA ol et A4S HAstojoF gt

1) #IZC|OtM| T (benzodiazepine)

HiZ ool H ALY k&R += v|t}E&T(midazolam), T
ofA|H(diazepam) 59| FEE°l Y=t A Al 55l 4
a1 ARG AJgre] Zrom, 7)) A 7t E1 EXRRESN
dro] Ag-H) vtEES @3 A & 128 JeW 2t
Ueh 348 A= A 17t LPE}UrE‘r 7¥7) 50} Al
7150l AaE SRt A oS A AEC] A5t 7] wiE
o Zo7} Basict” nopEge] Fosjop & RaAgonE
35 YA, AERIs A, 9A4A Hh-g(paradoxical re-

action)o] Qlow, AHH ¥hE-2 10-16%7H] & WD 5= 9l

S
o BuEa 9k At 38 AR AatsZo] Ve
739 AGAIR] EFvHAId (flumazenil) S Foistal 713 A3
T AAriAa 58 o] 8ote] FEI AAE FHote] A4t
Aol AR HEE f-osjjof st

The Korean Journal of Gastroenterology



2) T2 EZ(propofol)
x]—& /\]7}01 zx]-& oh%e X%Z 6‘

zzL;zﬂ xulo oq ko] x]x%o] xj‘L ﬂx]_EEﬂ SjEo] W=

59 A AelE Gl Ak’ BE AS e
S gt AR Lgo] JYL Fo] ARIE T, BEFo
FurE TR, AAkAE 9 REY Sol fudE 4 gk
£3] opioid AF2] SRR} W Fol A L AL A
% glo] foffo} Hjul, 1% 9 ololH B Fot Bas

A A, B 9
o] Sofstetof 3}
a7k A1 % o]
T5H4 ¥ Q](therapeutic win-

X5
dow)’} BaBte] e AY A U 4 9l BRAE
)

> L
&

bl

=l

hifs)
1o

>_‘,
uek -

RO

N, @

3 kOP

2 g KU
in) rlr
JB

Doy BT
gk
i
\1

i

e 2.aE WA gl efstel 3
A ol Aiststel BAEAL, A3 A% % 5
J 23] Z

i JN £ ot

=

o= Hutslel WA 2 olck. A A3} Azislol XW}
¥ Mvt2 Salmonella, Pseudomonas, Helicobacter py-
lori, Klebsiella, Fnterobacter, Staphylococcus 0] =t
Eowtt 27 AlE, S48 A S Ad AA 9 Az 3
ol AdstA] okS o] 7ol AP LTt wmobttal Barstar
AT WA AAL oA YA <% By i
Ad-2 A o] o S4of =29 4= Slo] HAsHA
a5g Alstolof st=t WAI% A 2|(endoscope re-
processing) ¥4 ¢l A A| A (precleaning), Al & (cleaning),
A (disinfection), ¥ (rinsing), Z%(drying), X (storage)
o] o= wglo] =eY=lojof WA 7l Auks oSt
TSIt AR WA AR AaE dAIAR] HES
o] 8% AEoA WAE 4= ki BaE QAN 74
Adurd @ dE Q4 $EY NEE e W
A 01 Ao A
AArel A A E-S ofHst7] 9o A oS dSt
X] ?—J—’{_—“E}.%'W

X

Ir
o)
L
o,
I
o

Jung Y. Gastrointestinal Endoscopy Complications 317

F919] JUES Folt A F shfolch Felo] o

B oA ] SRIAE 7 W ] 9]

A 5 o] B FH3) Feldtolok Hu, ok 214 A
%

oAl 5 R SR AT FHHUA 714
S e W13 sl Ao Hed
Ar7

AL 31 Aot mﬂ% i Aos 2
Al ]

s
oy Mo

.I_4
&_‘
ok
=
o

u§
A B1%31 9J&=d Mallory-

of It HEL Wif EE
Weiss sydrome©] 9H3lo] &8s AL 0.5% u]gko) A
Hpgsie], gRE oAb o g o] 9l L WA oF

=rhal BalE
0.07%% mj-$- =
X

<% (endoscopic submucosal dissection, ESD) &
2 BUHT 9lon* WMo E ¥ dAYEo| EMR
of H|Ste] ESDOA foJu]dt Xfol= =R oIQITHOR
0.79; 95% CI, 0.47-1.35; p=0.40)."" A|&3} AW &£¥9
AAIA R = FEHA ARSHOR 1.63), HAHOR 1.26), A&
ZZHOR 1.54), 7H73H=(OR 1.76), WHA ﬂXOP Z3HOR 3.38),
Z9F 77] >20 mm (OR 2.70), A" #E 77] >30 mm

(OR 2.85), &N 5-9] Hil OR 1.74), % E& 32 e
(OR 1.43), A%(OR 1.46) I #AF FAOR 1.64)0|%oH,
A% 7]17F >605-(OR 2.05), ZEEHIZAAA Al 3| AL
12 8A AGAE AMESH= B-HOR 2.13)% 29| 99

Vol. 73 No. 6, June 2019



BoZ o B
B T=
i¥3  BEDEEC
Gy B gon W OR° T R
e — — ol B =~ T <5 o
T oy < &ﬁ%ﬂlnﬂ_orﬂm Q%MﬁﬁuxooERLE .
RO HEPm ﬁoo,ﬁoﬁoE%uﬁMc R
T - CENH A SR z ° M@eﬂE%%ao oW T B A
B L3 —n 10 ol B2 - o) T o = 1_@ X = 8 Ho @ d ™ Ho o) A B X
Vg on B o B %o % STFTITR T 3 i [ RGN
g oo R BC %%.SAgowe#d; T S R
QPHH J,Wﬂ%Puﬁ% ﬂouomﬂﬂﬂﬁ WEDmmﬂR > Aélummﬁmﬁu_.%
e T RESTE FXEX TP EIpaE 0 LERIEERZR
g 3 o mﬁuaaffgeﬂrﬂ HTHLRHO_LEEﬂER%E% 8 3 % 5l o o X
“ % N L%ol%ﬂ%a uo%gmmwuif%%ﬂw% oo.wurm@wﬂrﬂfma
=l ER oo TR - SUTLTREEY
R ABagZe @ ﬁﬁ%u;nm:t_bﬂﬁaxﬁ_ias3. Egiowfa‘éimo%
m@ﬂo - ﬂdu]] JON:_&. T o X AT E 9 i 5 oT il
g . ﬂ%?ﬂaﬁmé B B aul5m_&v7ﬂﬂA = W RO I
Exls  ziapEmel o SR a PEESwE S S pE LT RRT
SEmE ﬁ%@%%%ﬂ @Qﬂﬂ%%%%%mﬂ%wmﬂ Q%O_LMWWOQE
—_ — X 5 ™ _
BT L EEER TR wwmwﬂmE%W%wwa% pETkdeT e
AE N _.E T R G iy B o9 ,AHlemm_]yu' Eole w b M.oﬂ] .A_.E o o_L Al B
O = 1 - S~ Jay 1 by ) ° -
mﬂwwag mﬂ%giwmmﬂ% %J%ﬂﬂ.&ﬁ%m%i%ﬁpﬂ w%m%mﬂej%%
T ® TP LR T %W%ﬁ%gzwﬁwgmmﬂ R ESapel
Tl ) S
@mﬁﬁo% %%Wim%%i Ho wm@woz%zﬁmﬂnn%o%,ov Wﬂwﬂ%ﬂﬂ%ﬂmﬂ
b E m%ﬂmnwwﬂu R %g%ﬂmoqwm@mﬁwuﬂ mnﬂo.ﬂmn%mw@@mo
—_ = ~— 5 —_ wn T
F o o mw (U,WXLH,_ﬂmﬂlHLOﬂAIEEﬂUIMWHem MEHUW,m duﬂbﬂro ym%
mﬂéﬁﬂvuoﬁ%mRuo 2o o TEa T
N T e BT *@Lﬂo%uﬁﬂ%M@@ @Wmmwm mﬁﬂ%ﬂu@
H_Qﬂmmﬂ?x%%ﬂ@ﬂmﬂ = B e mzw@mﬂﬂo@
%ﬂﬂ_urmﬂwaHﬁﬂﬂﬁETaaﬁWﬂ o ¢ X N R
%ﬂmaﬁmm%ﬂ%@ﬂ%»é% TTw EXEH
ﬂ‘ﬂzﬁfafﬂél o Wy E A @ o e mﬁndﬂ]%L_Lge@__A11
1z g = o © T B 5 R < 5 | T o
R N Bl gk s H% N B R ~ 7 ol
<~ PR LT %ﬂ%ﬂqﬂRﬁr:_om o) 7 T gmomgu‘,%ﬁ_é%l% T T
= %xgmmow} ™ Ol o o g o N 2wy ~ o m
ST - 3 Wo/BAﬁwﬁox(werl e o S M & Wuﬂa N Bl o| ©°F My
ﬂomoﬂﬂs.ﬂOQHLcﬂﬁuT%aox&mm Lf%@_ H?aodrsﬂﬂdrﬁoi. TN 5
Jﬂumez._m»_wwmurmo.o_‘_ﬁiwamﬂgeiﬂoﬂR;o ﬂé.% Wuﬂ@mMe_e%ﬂmﬂﬂ%% ST
oy g M Pqi%aeﬂwwﬂoguo:ﬁmr_ﬂu@w o ™ %ﬂ%#ﬂHAT%%O_Eq " oy oy
wﬂa&%ﬂluﬂﬁﬂo%ﬁ;%o#ﬂﬂa%c#ox]o#,_ HTMWE@_ Lﬂﬂr%ﬂaﬂﬂwﬂpa\mﬂﬂﬁ_ o_eaa_uw
W oM oo X oW g § s ° 9P R 10 o o3 ) P . Rl
%%M%ﬂ@%%%mﬂ%ﬁemﬂ%ﬂwm@u A E g .m%%@moﬁ@mwﬂ@%% B oy O
%ﬂ%%%hﬂﬂ @y@zﬂmﬁR1OM 5% mwra@rﬂﬂu@roxmﬁiﬁi 20 o B
ﬂ@amwwagm%%a@%}@ﬂw g o waﬂaaAMWQQ%ﬂ =2 5
T T {E]ﬂoauSﬁxszﬁ\eﬁLmﬂﬂxo & A wﬂuwoﬂﬁ%z_-ﬂadwﬂu > A T
HE%MQOEH%oﬁ@HTL_Lﬁoﬁé%% &% 7 mmogmoaawro_omﬂﬁﬁ_u. o M
wn%%m%wz%%%ﬂ%ﬁﬁm%%%ﬂ £ m%ﬁi_aaﬂ}%ﬂaﬂg £2 3
Lo ol dy & iy N v oF = ! B8 o NF o o ™ %gmmﬂﬂl g B i
ZozﬂvuLﬂduﬂOkE A 5o T xl © g et e o LQHL],,% J.qZ_n S <
mﬂamuﬂkm%o__@wﬂ%%%%w,mov w° Ew)w mmf}g%ﬂmﬁmﬁmﬁL% g7 4
S wp PN b iy oy ) B el T 8 x 1%7%:,_1&0ﬂ/@mﬂ7 ! oo e
=0 5 M=o M ol o X U< "o wr %o IE ™ @ ogm o W R < to W
nf%mf%%%%ﬂ@mmm%mumwﬂe_ﬁ < T 2T y%%ﬂ%ﬂgz@%mﬁg o T
5 < <o CF = 8 < o w oot Xk e R
SRLEsRE ° 0B @w%oﬁgwmzww% Erp
H = m%#ﬂéwﬂam_gﬁﬁg = o
@] ~ O =} —) =
(1 ._OEﬂ.lm Jl R OL‘#O_._
.#oTkEﬂ%EE_e;ﬂm @Wﬁ
= By

F(nonpolypoid

o o

=0

010‘:,1 52 ’
m—H, VA=
]J_L LH/\]%]ql/ﬂ_‘i_ é]ﬂo}%oﬁa
4]

The K
orean Journal of Gastroenterology

- Kel EX

A=
=

%% AAle F-9lolA 25t



Pt A FAYo] UERLEA] grot fofgtofof St ® Mg
A 3 24A7F o]t 75% AL, 96AITE o TiE-E(98%) Fth

A, 23 o] AgkEs ALE Hugy ¢}

©,

Oﬁ; oz
{': 2o
o F

f
=)
[

ol
o
0%,
ok
ro,
N
P
=t
i)
(o]
ot
2
4 o
40 ol L ok we

o -|> oN
>
o o Jo

X 9
(i 4T
By
2 >
8 ofy
St
=
Y
sy
53
e
ok rit
2
=

)
XN
=
>,
o,

30 = x

N =T
8o e b Y

= e O X

ol flo

rlo

ofd

i3

oZ,

ot

[N}

I

>
(NS

©

=

o

=0

o o,

o 2

12

2%

N

- e

2

ot

1

i/

o o
>
2L
ot
=
¥
Ho
‘B

)
o
i)
©
2
o
AU}
P ow
N
[~
N
i
©
N
ofr
o
=
oft
N
N
o
e}
2

=2

= iy

e X
sk

@ol ARgE oY HToAe B A &
Aol dist 29 el 840l S5 At
Aol A 20 mm ol3te] HFell wiste] AR
olg3to] 27| ThaEe A A 93%2 d5ES
AL, Ak Aol o3t dE¥Eth= 10 mm ©J3}
A& HAE 3 3% AFollA aapael Zow

T;]- 61,62

Mooy 2
SN M
¥ 1o o mu o

ot

i

@ Overthe-scope clip: Nitinolo]|#= FHojd e 719

= o83to] Bt= EYO R KR 7|HE o]&sto] H¥

A= A W= it F2let] B Al=sh, S0l H]

At AAEL, v A 2717 2 Y AS-olA

A ARE S Qe A v Ao] ojstd 94
- H

29 ATEC] 85%E v A = LSk

Me r

290
==

Mo

A
[e]

Jung Y. Gastrointestinal Endoscopy Complications 319

At 1 ol9jef® 2717t AN
AT 7 WAl WE A

s 5 glow]® =77}

T A 715 2 oARE o]l

v

ot

Stofof sju]
4 otolof ghet® e 4o ul
BAE Fofdfor otul, efutelaet A 14| &
ol ojsto] A o] Wasich WAE HE B
24717k ool & AT SRR A717F 2 HFHO
9.25), A%t B%(OR 4.30), HE&1LZ715(0OR 6.58), thF
270 W FE17k5OR 4.05) E3 BE o] H4 T
nEgo g AYsEE §550 Ak

o

ot it

> 10 %

o AN 274 vk} ol A7 BeItte] |et7]

4y 7Ptk ShAY S W A8

WA A OA7E W] i A|2lo] BEBHAL
G A7} oloiA 4| ghow Bxho] AR} ofstE
ofet MHORE TeHE AL 4 Atk WA AW A Wy

H1— il v H
< A HAJAE SAT P WA S AT =
UEE Esfof 3Rl o, dHFol WSS 455 il
S 283 diX e A SABRAL FHlote] doHA] e
TSl WA wf FRBHA| okal AapAo)al st

REFERENCES

1. Hayashi T, Asahina Y, Waseda Y, et al. Lidocaine spray alone is
similar to spray plus viscous solution for pharyngeal observation
during transoral endoscopy: a clinical randomized trial. Endosc
Int Open 2017;5:E47-E53.

2. Smith JL, Opekun A, Graham DY. Controlled comparison of topical
anesthetic agents in flexible upper gastrointestinal endoscopy.
Gastrointest Endosc 1985;31:255-258.

3. Zimmerman J, Rachmilewitz D. Systemic anaphylactic reaction
following lidocaine administration. Gastrointest Endosc 1985;
31:404-405.

4. Patel D, Chopra S, Berman MD. Serious systemic toxicity result-
ing from use of tetracaine for pharyngeal anesthesia in upper en-
doscopic procedures. Dig Dis Sci 1989;34:882-884.

5. Collins JF. Methemoglobinemia as a complication of 20% benzo-
caine spray for endoscopy. Gastroenterology 1990;98:211-213.

6. Isenberg G. Topical anesthesia: to use or not to use—that is the
question. Gastrointest Endosc 2001;53:130-133.

Vol. 73 No. 6, June 2019



320

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

FR2. AsP| LAIE S ol tix

Umegaki E, Abe S, Tokioka S, et al. Risk management for gastro-
intestinal endoscopy in elderly patients: questionnaire for pa-
tients undergoing gastrointestinal endoscopy. J Clin Biochem
Nutr 2010;46:73-80.

. Sugase T, Nonaka K, Yoshida T, et al. Comparison of the changes

in plasma human growth hormone (HGH) and immuno-reactive
glucagon (IRG) after intravenous and subcutaneous injection of
glucagon. Endocrinol Jpn 1976;23:187-193.

. DiPalma JA, Brady CE 3rd. Colon cleansing for diagnostic and sur-

gical procedures: polyethylene glycol-electrolyte lavage solution.
Am J Gastroenterol 1989;84:1008-1016.

Marschall HU, Bartels F. Life-threatening complications of naso-
gastric administration of polyethylene glycol-electrolyte sol-
utions (Golytely) for bowel cleansing. Gastrointest Endosc 1998;
47:408-410.

Santoro MJ, Chen YK, Collen MJ. Polyethylene glycol electrolyte
lavage solution-induced Mallory-Weiss tears. Am J Gastroenterol
1993;88:1292-1293.

Hur GY, Lee SY, Shim JJ, In KH, Kang KH, Yoo SH. Aspiration pneu-
monia due to polyethylene glycol-electrolyte solution (Golytely)
treated by bronchoalveolar lavage. Respirology 2008;13:152-
154.

Heher EC, Thier SO, Rennke H, Humphreys BD. Adverse renal and
metabolic effects associated with oral sodium phosphate bowel
preparation. Clin J Am Soc Nephrol 2008;3:1494-1503.
Curran MP, Plosker GL. Oral sodium phosphate solution: a review
of its use as a colorectal cleanser. Drugs 2004;64:1697-1714.
Kontani M, Hara A, Ohta S, Ikeda T. Hypermagnesemia induced
by massive cathartic ingestion in an elderly woman without pre-
existing renal dysfunction. Intern Med 2005;44:448-452.
Schelling JR. Fatal hypermagnesemia. Clin Nephrol 2000;53:61-
65.

Kanto JH. Midazolam: the first water-soluble benzodiazepine.
Pharmacology, pharmacokinetics and efficacy in insomnia and
anesthesia. Pharmacotherapy 1985;5:138-155.

Doyle WL, Perrin L. Emergence delirium in a child given oral mid-
azolam for conscious sedation. Ann Emerg Med 1994;24:1173-
1175.

Yoo YC. Issues in procedural sedation outside the operating the-
ater: characteristics and safety of commonly used sedatives and
analgesics. J Korean Med Assoc 2013;56:285-291.

Riphaus A, Stergiou N, Wehrmann T. Sedation with propofol for
routine ERCP in high-risk octogenarians: a randomized, con-
trolled study. Am J Gastroenterol 2005;100:1957-1963.
Hertzog JH, Campbell JK, Dalton HJ, Hauser GJ. Propofol anes-
thesia for invasive procedures in ambulatory and hospitalized
children: experience in the pediatric intensive care unit.
Pediatrics 1999;103:E30.

Amornyotin  S. Sedation-—related complications in gastro-
intestinal endoscopy. World J Gastrointest Endosc 2013;5:527-
533.

Faigel DO, Baron TH, Goldstein JL, et al. Guidelines for the use of
deep sedation and anesthesia for Gl endoscopy. Gastrointest
Endosc 2002;56:613-617.

Asge Standards of Practice Committee, Banerjee S, Shen B, et
al. Infection control during Gl endoscopy. Gastrointest Endosc

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

2008;67:781-790.

Bajolet O, Ciocan D, Vallet C, et al. Gastroscopy-associated trans-
mission of extended-spectrum beta-lactamase-producing
Pseudomonas aeruginosa. J Hosp Infect 2013;83:341-343.
ASGE Standards of Practice Committee, Khashab MA, Chithadi
KV, et al. Antibiotic prophylaxis for GI endoscopy. Gastrointest
Endosc 2015;81:81-89.

Nelson DB. Infectious disease complications of Gl endoscopy:
part Il, exogenous infections. Gastrointest Endosc 2003;57:695-
711.

Daneshmend TK, Bell GD, Logan RF. Sedation for upper gastro-
intestinal endoscopy: results of a nationwide survey. Gut 1991;
32:12-15.

Quine MA, Bell GD, McCloy RF, Charlton JE, Devlin HB, Hopkins
A. Prospective audit of upper gastrointestinal endoscopy in two
regions of England: safety, staffing, and sedation methods. Gut
1995;36:462-467.

Kavic SM, Basson MD. Complications of endoscopy. Am J Surg
2001;181:319-332.

American Society of Anesthesiologists Committee. Practice
guidelines for preoperative fasting and the use of pharmacologic
agents to reduce the risk of pulmonary aspiration: application to
healthy patients undergoing elective procedures: an updated re-
port by the American Society of Anesthesiologists Committee on
Standards and Practice Parameters. Anesthesiology 2011;114:
495-511.

Montalvo RD, Lee M. Retrospective analysis of iatrogenic
Mallory-Weiss tears occurring during upper gastrointestinal
endoscopy. Hepatogastroenterology 1996;43:174-177.

Vu CK, Korman MG, Bejer |, Davis S. Gastrointestinal bleeding af-
ter cold biopsy. Am J Gastroenterol 1998;93:1141-1143.
Sarkis F, Abu Daya H, Sharara A, Soweid A, Barada K. Delayed
overt gastrointestinal bleeding after cold endoscopic biopsy.
Endoscopy 2013;45:75.

ASGE Standards of Practice Committee, Ben-Menachem T,
Decker GA, et al. Adverse events of upper Gl endoscopy.
Gastrointest Endosc 2012;76:707-718.

Park YM, Cho E, Kang HY, Kim JM. The effectiveness and safety
of endoscopic submucosal dissection compared with endo-
scopic mucosal resection for early gastric cancer: a systematic
review and metaanalysis. Surg Endosc 2011;25:2666-2677.
Zhao Y, Wang C. Long-term clinical efficacy and perioperative
safety of endoscopic submucosal dissection versus endoscopic
mucosal resection for early gastric cancer: an updated meta-
analysis. Biomed Res Int 2018;2018:3152346.

Thirumurthi S, Raju GS. Management of polypectomy
complications. Gastrointest Endosc Clin N Am 2015;25:335-
357.

Singaram C, Torbey CF, Jacoby RF. Delayed postpolypectomy
bleeding. Am J Gastroenterol 1995;90:146-147.

Reumkens A, Rondagh EJ, Bakker CM, Winkens B, Masclee AA,
Sanduleanu S. Post-colonoscopy complications: a systematic re-
view, time trends, and meta-analysis of population-based
studies. Am J Gastroenterol 2016;111:1092-1101.

Akintoye E, Kumar N, Aihara H, Nas H, Thompson CC. Colorectal
endoscopic submucosal dissection: a systematic review and

The Korean Journal of Gastroenterology



42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

meta-analysis. Endosc Int Open 2016;4:E1030-E1044.

Kim HS, Kim TI, Kim WH, et al. Risk factors for immediate post-
polypectomy bleeding of the colon: a multicenter study. Am J
Gastroenterol 2006;101:1333-1341.

Jaruvongvanich V, Prasitlumkum N, Assavapongpaiboon B,
Suchartlikitwong S, Sanguankeo A, Upala S. Risk factors for de-
layed colonic post-polypectomy bleeding: a systematic review
and meta-analysis. Int J Colorectal Dis 2017;32:1399-1406.
Binmoeller KF, Thonke F, Soehendra N. Endoscopic hemoclip
treatment for gastrointestinal bleeding. Endoscopy 1993;25:
167-170.

Lee SH, Chung IK, Kim SJ, et al. Comparison of postpolypectomy
bleeding between epinephrine and saline submucosal injection
for large colon polyps by conventional polypectomy: a pro-
spective randomized, multicenter study. World J Gastroenterol
2007;13:2973-2977.

Dobrowolski S, Dobosz M, Babicki A, Dymecki D, Ha¢ S.
Prophylactic submucosal saline-adrenaline injection in colono-
scopic polypectomy: prospective randomized study. Surg
Endosc 2004;18:990-993.

Di Giorgio P, De Luca L, Calcagno G, Rivellini G, Mandato M, De
Luca B. Detachable snare versus epinephrine injection in the
prevention of postpolypectomy bleeding: a randomized and con-
trolled study. Endoscopy 2004;36:860-863.

Guo HM, Zhang XQ, Chen M, Huang SL, Zou XP. Endoscopic sub-
mucosal dissection vs endoscopic mucosal resection for super-
ficial esophageal cancer. World J Gastroenterol 2014;20:5540-
5547.

Avgerinos DV, Llaguna OH, Lo AY, Leitman IM. Evolving manage-
ment of colonoscopic perforations. J Gastrointest Surg 2008;12:
1783-1789.

Jovanovic I, Zimmermann L, Fry LC, Mdnkemdller K. Feasibility
of endoscopic closure of an iatrogenic colon perforation occur-
ring during colonoscopy. Gastrointest Endosc 2011;73:550-
555.

Cotton PB, Eisen GM, Aabakken L, et al. A lexicon for endoscopic
adverse events: report of an ASGE workshop. Gastrointest
Endosc 2010;71:446-454.

Panteris V, Haringsma J, Kuipers EJ. Colonoscopy perforation
rate, mechanisms and outcome: from diagnostic to therapeutic
colonoscopy. Endoscopy 2009;41:941-951.

Wada Y, Kudo SE, Tanaka S, et al. Predictive factors for complica-
tions in endoscopic resection of large colorectal lesions: a multi-
center prospective study. Surg Endosc 2015;29:1216-1222.
Rutter MD, Nickerson C, Rees CJ, Patnick J, Blanks RG. Risk fac-
tors for adverse events related to polypectomy in the English bow-

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

321

Jung Y. Gastrointestinal Endoscopy Complications

el cancer screening programme. Endoscopy 2014;46:90-97.
Lee EJ, Lee JB, Choi YS, et al. Clinical risk factors for perforation
during endoscopic submucosal dissection (ESD) for large-sized,
nonpedunculated colorectal tumors. Surg Endosc 2012;26:
1587-1594.

Kim ES, Cho KB, Park KS, et al. Factors predictive of perforation
during endoscopic submucosal dissection for the treatment of
colorectal tumors. Endoscopy 2011;43:573-578.

Igbal CW, Chun YS, Farley DR. Colonoscopic perforations: a retro-
spective review. J Gastrointest Surg 2005;9:1229-1235: dis-
cussion 1236.

Cobb WS, Heniford BT, Sigmon LB, et al. Colonoscopic perfo-
rations: incidence, management, and outcomes. Am Surg 2004;
70:750-757; discussion 757-758.

Anderson ML, Pasha TM, Leighton JA. Endoscopic perforation of
the colon: lessons from a 10-year study. Am J Gastroenterol
2000;95:3418-3422.

Paspatis GA, Dumonceau JM, Barthet M, et al. Diagnosis and
management of iatrogenic endoscopic perforations: European
Society of Gastrointestinal Endoscopy (ESGE) position statement.
Endoscopy 2014;46:693-711.

Magdeburg R, Collet P, Post S, Kaehler G. Endoclipping of iatro-
genic colonic perforation to avoid surgery. Surg Endosc 2008;
22:1500-1504.

Magdeburg R, Sold M, Post S, Kaehler G. Differences in the endo-
scopic closure of colonic perforation due to diagnostic or ther-
apeutic colonoscopy. Scand J Gastroenterol 2013;48:862-867.
Kobara H, Mori H, Nishiyama N, et al. Over-the-scope clip system:
a review of 1517 cases over 9 years. J Gastroenterol Hepatol
2019;34:22-30.

Han JH, Park S, Youn S. Endoscopic closure of colon perforation
with band ligation; salvage technique after endoclip failure. Clin
Gastroenterol Hepatol 2011;9:e54-e55.

Katsinelos P, Kountouras J, Chatzimavroudis G, et al. Endoscopic
closure of a large iatrogenic rectal perforation using endoloop/
clips technique. Acta Gastroenterol Belg 2009;72:357-359.
Raju GS. Endoscopic closure of gastrointestinal leaks. Am J
Gastroenterol 2009;104:1315-1320.

Cho SB, Lee WS, Joo YE, et al. Therapeutic options for iatrogenic
colon perforation: feasibility of endoscopic clip closure and pre-
dictors of the need for early surgery. Surg Endosc 2012;26:473-
479.

Taku K, Sano Y, Fu KI, et al. latrogenic perforation associated with
therapeutic colonoscopy: a multicenter study in Japan. J
Gastroenterol Hepatol 2007;22:1409-1414.

Vol. 73 No. 6, June 2019



