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A comprehensive approach to the management of acute endoscopic
perforations (with videos) (ove) g e
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The only method to prevent iatrogenic luminal perfo-
ration at the time of endoscopy is the avoidance of endo-
scopic procedures. Luminal perforation is among the most
feared adverse events of GI endoscopy, and the rationale
for this is multifactorial: (1) it may carry significant mor-

1022 THE RED SECTION

surgery (NOTES), luminal perforation is a component of
the procedure that can be readily managed endoscopi-
cally.? On the other hand, surgical exploration and repair
are generally required in patients in whom endoscopic
measures are unsuccessful or technically not feasible in

“We don’t plan to fail; we just fail to plan.
—Unknown

Algorithm for the Management of Endoscopic
Perforations: A Quality Improvement Project

Lukasz Kowalczyk, MD!, Chris E. Forsmark, MD?, Kfir Ben-David, MD?, Mihir S. Wagh, MD!, Shailendra Chauhan, MD', Dennis Collins, MD!

and Peter V. Draganov, MD!

Perforations are an uncommon but serious complication of endoscopy. Although they are well recognized, no
universally accepted strategy for their management exists. The need for management algorithms in situations that
call for multiple interventions in a short time, with coordinated effort encompassing multiple providers from different
specialties, has long been recognized, but no such clinical care pathway has been developed for the management

of endoscopic perforations. Since perforations are uncommon, a predetermined plan of action can streamline




General policy
v

ESGE recommends that each center implements a written policy re-

garding the management of iatrogenic perforations, including the
definition of procedures that carry a high risk of this complication.
This policy should be shared with the radiologists and surgeons at
each center.

awareness of the risk factors,

prom pt avai Iabi I ity adequate radiological imaging,

clinical, endoscopic & surgical
competence

relatively rare, NOt @ completely unpredictable

detect subtle perforations may result in diagnostic delay. Thus
the management team for iatrogenic perforations seems to re-
semble that of stroke and gastrointestinal bleeding units, where
prompt collaboration and availability of required competences

has led to better clinical outcomes |5, 6]. The availability of dedi-
cated protocols may also represent a structural quality indicator
for the health system.




Endoscopic latrogenic Perforation
multidisciplinary approach

Reporting
v
In the case of an endoscopically identified perforation, ESGE recom-

mends that the endoscopist reports: its size and location with a pic-
ture; endoscopic treatment that might have been possible; whether
carbon dioxide or air was used for insufflation; and the standard
report information.

1. the “EVENT”
2. the CLOSURE ATTEMPT & outcome
= better outcomes = guide to further interventions
if no / incomplete (medico-legal issues fears) = delay & worse outcome

3. COMMUNICATION, EARLY
between providers: DIRECT (no via physicians in training)
with the familiy and relatives: SINGLE DESIGNED PERSON




Endo Perforation
definition

presence of gas or luminal contents outside the Gl tract

CLASSIFICATION

endo timing

intra early (<12-24h) Endo VISIBLE (most cases)
endo closure

post delayed (>24h) CLINICO-RADIOLOGIC
surgery

Size, cause ... definition not clinically relevant
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Perforation
be prepared, always

. Check Bowel prep or reschedule
. Remove fluids

« Suck & drying the operating field segment & upstream
and downstream segments,

 move to non-dependent position (prevent fluid
escape) (conscious sedation helps!)

. Use CO2
. Achieve scope stability / good manouvrability
. Review pt features (demographics,

comorbidities, prior surgical procedures)

Igbal CW, Arch Surg 2008
Byeon JS. Clin Endosc 2013
Raju GS, Saito Y, Matsuda T et al. GIE 2011



Perforation
Endo closure

1. DO NOT PANIC! for faculty & trainees alike

2. TALK to NURSE
3. call “expert” operator

CLOSE wo delay
EFFICIENTLY as far as possible

 Administer anti-peristaltic drugs
« expose the base to allow for proper clip placement

* Inspect, ensure it is tight

Byeon JS. Clin Endosc 2013
Raju GS, Saito Y, Matsuda T et al. GIE 2011



Perforation: Close & Decompress
Tension Pneumoperitoneum = urgency

http://www.wikiradiography.com

Clinical signs
» dyspnea / shoulder pain
 tympanic rigid abdomen
* hypovolemic shock (compressed vena cava)
* jugular vein congestion

<20% can be managed non-surgically

 16G-20G venous catheter (plastic
sheath)

« 2 cm below the umbilicus in the
midline (through the linea alba)

5 cm superior and medial to the
anterior superior iliac spines

Lin BW. J Emerg Med 2010;
Saito Y. Digestive Endoscopy 2007



Perforation after endo closure
conservative management & follow-up

* hospitalization nearly always

 antibiotics IV (1° line: ciprofloxacin and metronidazole)

* nothing by mouth,

« parenteral nutrition in undernourished pts or in well-
nourished pts with expected non-alimentation for 27 days

 DIVERT luminal contents from esoph, stomach,

duodenum

— NOT IF CLOSURE HAS BEEN OBTAINED risk of dislodging clips
(TTS)

— NOT BLINDLY, under control
« CLOSE MULTIDISCIPLINARY MONITORING



Postop. Perforation
clinical presentation

mtraop | early (within 12h... 24h)

unusual abdominal
« abd. pain + distension, high index of suspicion
« chest pain,
« subcutaneous air/crepitus (emphysema)
« shortness of breath,
 hemodynamic instability (hypotension/tachycardia)

delayed (>24h)

systemic inflammatory response,
« acute abd pain (peritoneal irritation); back / flank pain
* hypotension,
* mental confusion



Postop. Perforation
Diagnosis: suspicion + CT scan

WITH oral or rectal water-soluble contrast

NO |V contrast
Kowalczyk L. AJG 2011
Zissin R. Eur J Radiol 2008
Kim DH. Curr Probl Diagn Radiol 2008

TIMING intraop.: after endoscopy

postop./delayed: suggestive symptoms/signs
Volume non proportional to perforation (related to closure)
Site can dissect into distant spaces

Evolution pneumoperitoneum: 1 wk but up to several wks



Perforation after endo
timing of surgery = general pt condition

the general clinical condition of the patient. In the case of no or
failed endoscopic closure of the iatrogenic perforation, and in pa-

tients whose clinical condition is deteriorating, hospitalization
and surgical consultation are recommended.

Early surgery preferred if
* active leak (increasing volume) after closure
* free fluid
» contrast (water soluble) extravasation

concomitant pathology

« large neoplasm likely to be a carcinoma,

* unremitting colitis,

« perforation complicating an obstructing colonic lesion

« EOE (surgical repair is require in 40% of cases - Runge TM, JCG 2017)



Attempt endoscopic closure if feasible

ESOPH

Place NG tube in the endoscopy room

|

Cipro 400 mg IV every 12 hours + Metro IV every 8 hours
or
Timentin 3.1 g IV every & hours

| distention, consider
ompression needle

Labs/fest:
CBC, BMP, LFTs, INR, EKG

Call Minimally Invasive Surgery attending on call

Coordinate admission with surgical and medical feam

FULEETTIEN ETILLSLUENL LIUSUTE 1T IEeaSslliiie

COLON

l Place NG tube in the endoscopy room
Cipro 400 mg IV every 12 hours + Metro IV every 8 hours l
or

Timentin 3.1 g IV every 6 hours

n, consider
on needle

STOMACH

Do not place NG tube if endoscopic closure is obtained

Cipro 400 mg IV every 12 hours + Metro IV every 8 hours
or
Timentin 3.1 g IV every 6 hours

Labsftest:

CBC, BMP, LFTs, INR, EKG Labs/test:

CBC, BMP, LFTs, INR, EKG

Call Minimally Invasive Surgery attending on call Call Colorectal Surgery attending on call

Coordinate admission with surgical and medical team Coordinate admission with surgical and medical team

CT of the abdomen

Only with water-soluble contrast via NG tube
No IV contrast
(in duodenal perforation, place patient in right decubitus position)

Y ¥

CT of the chest CT of the abdomen
Only with oral water-soluble contrast Only with rectal water-soluble contrast
No IV contrast No IV contrast

Large or

No leak Small contained leak h
uncontained leak .
e Small contained leak Unconi;a;gzd leak No leak Leak present
J l in the chest st or abdomen
: Consider: lv
Continue
cansenvative » Continuing conservative Operative )
i Continue

management management LT ti Operative

+ CT-guided percutaneous consenvative repair
drainage nue Consider: Operative management

» Dperative repair rative * Repeating endoscopic closure P

management

repair

» Laparoscopic mediastinal
drainage

+ Operative repair



duodenal perforation
lateral wall: Stapfer type | - by the scope itself

Type 111

Duodenal perforation
|

¢

Delayed recognition (> 24 h) clinical symptom

and/or air without

intra-abdominal fluid extravasation

Endoscopic dosure
impossible
L-b Surgery

» Conservative management -

| CT: extravasation CT: extraluminal

Size: Large .
Mortality: high Avgerinos DV. Surg Endosc 2009

Main risk: Billroth Il gastrectomy




delayed perf. g-ESD

Author, year Patients Lesions ] l'_:'l ayed Emergency 1 3 2 9 g - E S D S

perforation

delayed perf 6 (0.45%)

Onozato / (0.6 |
{20ie . . upper third/ lesser curvature 5
Kato (2011)""3 TR cmergency surgery 5 (83%)
Hanaoka 6(045)  5(833)
(2010)"*
Yoo (2012 SEEERNICCIN probably due to:
PRPER e OSSRl 1) |schemic damage
(2015)"* 1(03)  ND 2) increased thermic coagulation

Miyagi (2015)"“ 1{004) ND
5 {2015)' "> 7 (0.1) 3 (42.9)

e PREVENTION?
Yamamoto 5(042  0(0) NGT for decompression (24 hrs)

(2017)126

Hanaoka N, et al. Endoscopy 2010



Endoscopic Closure Techniques
size does matter

TTS clip

from 3 to 25 defects
limits: limited wingspan

fibrotic tissue
Qadeer MA. GIE 2007
Daram SR. Surg Endosc 2013

OTS clip
<20 mm Esoph.
5-20 mm Stomach

up to 30 mm Colon
Voermans RP. CGH 2012




g-Perforations

TTS clip

First author, year Type n Pathologies Technigque Success rate Others

Binmoeller, 1993 [98] Case report 1 Leiomyoma ITSclipping 100% -

Albuguergue, 2004 [99] Case report 1 Adenoma ITS dipping 100% -

Katsinelos, 2004 [100] Case report 1 Adenoma (HGD) IT5clipping 100% -

De Caro, 2009 [101] Case report 1 Adenocarcinoma in situ TTSclipping 100% -

Kim, 2000[102] Case report 1 Adenocarcinoma in situ ITsclipping 100% -

Tsunada, 2003 [76] Retrospective, 7 Earlygastriccancer TT5 clipping (&) 100% 1 large defect
Case series Omental patch (1)

Fujishiro, 2006 [18] Retrospective, 11 Early gastric cancer ITsclipping 100% Meandischarge time
Case series 12.1 days

Minami, 2006 [63] Retrospective 121 Early gastric cancer -<1cm: TT5clipping 083% 2 surgeries

->1cm: omental patch
Total - 144 - >99% Fordefects <10 mm

& OTS clip

First author, year Type n Perforation cause OT5Cs, n Success rate Size
Baron, 2012 [71] Retrospective 2 latrogenic 2 100 % -
Kirschniak, 2011 [70]  Retrospective 7 latrogenic (1 ESD) 7 100 % -
Voermans, 2012 [2] Prospective b latrogenic: ESD, EMR, EUS ] 100 % <30mm
Mishiyama, 2013 [72] Retrospective 7 latrogenic: ESD, scopefulcer 13 B6% (6 [7) Mean diameter 30 mm
1 failure, 50 mm
Total 22 latrogenic 28 95% For 10-mm to 3 0-mm defects



TTS clip
standard technique




TTS clip

Omental-patch closure




Esophagus 3 5 (100)
Stomach 6 6 (100)
Duodenum 12 9 (75)
Colon 13 12 (92)

Voermans RP, et al. CGH 2012



perforations
large >20 mm

possibilities

» clips + assistance
+ stents
* suturing devices



Artificial ulcer closure
m incisions for a better & stable clip grip

Otake Y, et al. GIE 2012









clip&string closure




loop&clips closure
with a 1-channel endoscope

Sakamoto N. Endoscopy 2008

E

Variant Diameter of per-

forations, cm

Sex
Male
Female
Perforation-related procedures
ERCP 2.5,3.0
ESD
Gastric body low-risk stromal tumor 2.5,3.0,2.5
Gastric schwannoma 2.5,4.0
Gastricantrum, glomus tumor 3.0
Gastric fundus, accessory spleen 2.5
Anesthesia colonoscop 2.5

Zeng CY. Endoscopy 2015




First author, year

Eroglu, 2009 [78]
Freeman, 2009 [79]
Salminen, 2009 [80]
Amrani, 2009 [81]
Leers, 2009 [82]
Kierman, 2010 [83]
Vallbéhmer, 2010
[59]

Van Heel, 2010 [55]
Schimdt, 2010 [84]
Swinnen, 2011 [85]
Lazar, 2011 [86]
Dai, 2011 [87]
D'Cunha, 2011 [88]
Baron, 2012 [71]
Lin, 2014 [89]
Biancari, 2013 [90]

Wilson, 2013 [91]
Wahed, 2013 [92]
Vioermans, 2012 [2]

Schweigert, 2013
193]

Sato, 2013 [94]
Heits, 2014 [95]
Hadj, 2012 [96]
Biancari, 2014 [97]

Study design

Retrospective
Prospective
Retrospective
Prospective
Prospective
Retrospective
Retrospective

Prospective

Retrospective
Retrospective
Retrospective
Prospective

Retrospective
Retrospective
Retrospective
Retrospective

Retrospective
Retrospective
Prospective,
multicenter
Retrospective

Retrospective
Prospective

Retrospective
Retrospective

Stent

Type of treatment

SEMS
SEPS

SEMS
SEMS
SEMS
SEMS
SEMS

SEMS/SEPS

SEMS + endoclip
SEMS

Endoclip

SEPS

SEMS[SEPS

Nowvel OTSC
Mesh-covered stents
Unspecified stents +
endoclips

SEMS

Unspecified stent
OTsC

SEMS[SEPS

Endoclip
Vacuum therapy
OTSC +SEMS
SEMS/endoclips

10

67

e-perforations

Patients, n

Technical

success, %

100
100
100
100
100
100
100

100
100
100
100
n.a.

93
100
100
100

100
100
100

100

100
100
100
100

Clinical

sucCCess, %

n.a.
89
15
100
n.a.
43
n.a.

97
n.a.
n.a.
100

B3

60
100
n.a.
n.a.

100
a0
100
15

Complica-
tions, %

0
24
25

0

n.a.
n.a.

B

i3

n.a.
n.a.

0

n.a.

13
0
4

25

n.a.
n.a.

B85

20

=

Mortality, %

21
<13.3
n.a.

n.a.
6.7

535.6
46

n.a.
100

10

19.4



suture
Overstitch, Apollo




endoscopic approach to perforation

be Prepared to Close
or
Refer to Avoid

* risk factor: procedure related
« experience: operator / center related



Study or subgroup
Ishihara 2008
Jung 2008

Konishi 2012
Kubota 2010
Takahashi 2010
Teoh 2010

Urabe 2011
Yamashita 2011

Total (95%CT)
Total events
Heterogeneity: y* =

e-perf: EMR vs. ESD

ESD EMR
Events Total Events Total

1 140
32
105
131
184
13
83

56

= A B e T ™ I TS B
e e I S ) ) )
= [= T = T I

448 744
18 10
8.90, df = 7 (P = 0.26); F = 21%

Test for overall effect: 7= 2.16 (£ = 0.03)

Weight
1.7%
4.9%
3.1%
3.9%
21.6%

5.5%
17.2%
42.1%

100.0%

Odds ratio

M-H, fixed, 95%CI

13.82 [0.55, 347.43]
2.67 [0.11, 67.89]

13.80 [0.70, 272.14]
7.65 [0.67, 86.86]
1.60 [0.32, 8.07]
1.88 [0.07, 49.67]
3.33[0.65, 17.01]
0.19 [0.02, 1.71]

2.19 [1.08, 4.47]

Odds ratio
M-H, fixed, 95%CI

&>

0.01 0.1 1 10 100
Favours ESD Favours EMR

1-8% 0-6%




e-perf: resection
risk factors

SCC by ESD in japan
156 neo in 147 pts
perforation in 9 (6%)
— 6 closed by clips
— 2 drainage of pleural effusions

— surgery O
e size >75% circumf OR =7.37; P=0.016
« Early treatment periods OR=4.04: P<0.01
* |ow volume institutions OR=3.03;: P =0.045

Tsujii. Endoscopy 2015



Perforation at endoscopic resection
of gastric neoplasms

EMR (Kojima T. GIE 1998) 0.5%
ESD (Minami S. GIE 2006) 9%

retrospective retrospective
single center single center
n. ESDs 1795 n. ESDs 823

Perforation 3% Perforation 10%

Location: upper area
Ulcer / fibrosis
Tumor > 20 mm
Op.-time >2 hrs

Ohta T, et al. Yoo JH, et al.
GIE 2012 Surg Endosc 2012



ESD for trainees

Hirasawa K, et al. Dig Endosc 2012

- Non-ulcerative tumor Ulcerative tumor

Tumor
Iocation
Tumor size

S

Lower Middle Upper Lower Middle Upper
location location location location location location

Predicted
non-curability

> 30 mm
rates




EMR difficulty
SMSA levels

SMSA 2+3 SMSA 4 p
(score 6-12) (score >12)
% %

complete initial resection 83* - 87

residual/recurrence at 1st FU 79
perforation & bleeding 9-10*
post polypectomy syndrome : 2.9

cancer 9

Longcroft-Wheaton G. DCR 2013 —
* Sansone S. DLD 2017 —

RECOMMENDATION

ESGE recommends careful lesion assessment prior to EMR
to identify features suggestive of poor outcome. Features
associated with incomplete resection or recurrence in-

clude lesion size >40mm, ileocecal valve location, prior
failed attempts at resection, and size, morphology, site,

and access (SMSA) level 4. (Moderate quality evidence; Ferlitsch M. ESGE Guidelines
strong recommendation.) EndOSCOpy 2017




EMR difficulty / Incomplete R %
“experience” impact

retrospective, 10 year period ncivicual parameters
neoplasms: n. 269; size >10 mm

Expert definition:
* who receive tertiary referrals for difficult

cases,
« >20 cases >10 mm within the study period

Parameters OR (95% CiI) gombined parameters

1. difficult lifting 11.0 (2.7-45.3) I

2. size 240 mm 3.3 (1.4-7.9)
Tavakkoli A. DDS 2017 S 1 13d 24 23

Risk Factors

3. expert endoscopist 0.1 (0.04-0.42)
4. flat/LST morphology 2.6 (1.2-5.9)




perforation is predictable




Colorectal endoscopic submucosal dissection: predictors and
neoplasm-related gradients of difficulty Endosc Int Open 2017

Federico lacopini!, Yutaka Saito?, Antonino Bella?, Takuji Gotoda?, Patrizia Rigato>, Walter Elisei!, Fabrizio
Montagnese', Giampaolo lacopini®, Guido Costamagna’

Difficulty Assessment Chart
probabilities of difficult colon ESD

orphology Scar negative Scar positive

LST-G  Sessile LST-NG  LST-G Sessile LST-NG

<0.2 <0.6 <1.9 <2.3

<0.1 <0.4 <1.3 <1.6

* variable with size




traction-assisted ESD

dental floss & clip: esoph & stomach

faster easier safer (also for trainees)

RCT

« gastric (310 pts/group): CONNECT-G study. Yoshida M. GIE 2018
« esoph (117 pts /group): CONNECT-E study. Yoshida M. GIE 2019
« colon (42 pts /group) Yamasaki Y. Dig Endosc 2018

« colon (PCM) (45 pts/group): Harada H. GIE 2019



be prepared
Recognize anatomic bowel wall structure




Resection Site chromoscopy

A oy
IV (v with fluid leak)




risk factors for deep muscular injury

prox colon 1
transverse 3.55 (1.2-11.0)
distal 2.03 (0.8-5.5)

HGD / T1 3.0 (1.3-7.1)
en blocif>25mm 3.8 (1.5-9.8)

Burgess NG. Gut 2016



Perforation: procede up to completition

Perforation noticed endoscopiclilly during ESD Perforation first noticed on radiogrphy after ESD D

- Drain any massive intra-abdominal air collections Distinguish delayed perforation from immediate
- Closure by endoclips perforation without any obvious hole by assessment
clinical symptoms and laboratory data

Success Immediate

Asse € patient’s condition Surgery Asse. < patient’s condition Surgery

—

Fair Poor Fair Poor

Continue
ESD >top

to complete _ ESD _
procedure  Procedure

Surgery

- Call surgeon - Intravenous antibiotics
- Nil by mouth - Hourly review of clinical symptoms
- + Nasogastric tube insertion — Check laboratory indices 12-hourly

Improving

- Resume ESD if ESD has not already been completed Surgery
- Recommence oral intake
- Stop antibiotics

Fujishiro M. Endoscopy 2006










c-ESD Perforation
multidisciplinary management

Endoscopist Expert Expert Intermediate

n. ESD 1000 806 129
Incidence 93 (5%) 23 (3%) 7 (5%)
Intra/early 7 (100%

Conservative ther 50 (94%) 21 (91%) (57%)
by clip closure

Surgery 3 (6%) 2 (9%) 3 (43%)




closure to prevent AEs

NS

Tashima T. Endoscopy 2018



resection site closure
AEs prevention

prospective

50 superficial nonampullary duodenal neoplasms

size 25 mm +/- 9 mm
Procedure time, mean £ 50 (mnge), minutes 67.3£58.8 (7-300)
Closure time using OT5C, mean £ 50 (range ), minutes D.8+7
Complete dosure mte, n (%) 47150 (94.0%)
Cases using a Twin Grasper, n (%) 1150 (22.0)
Numberof OTSC deployments, mean £ 50 (range) 1.4£0.5(1-3)
Lesions reguiring use of an endoloop snare, n (%) 3/50(6.0)
Emergency surgery performed, m{%) 2/50(4.0)
Submucosal fibrosis, n (%) 12/50 (24.0)
Intraoperative perforation, n (%) 4(50(8.0)

Intraoperative uncontrollable bleeding, n ()

Delayed perforation, n(%)F OTSC misp/acement

Delayed bleeding, n (%}

Hospital stay after procedure, days, mean £ 50 (range)

Tashima T. Endoscopy 2018



Strictures
as complications
post esophageal ESD

Esophageal ESD |

—— -

. 1/2 circumference- i ' o)
- <1/F circumference
Total ulré:;nmrference subtckal SroimiarEcs ! sl >90 /0

lesion

Stercid injection
(<3/4 circumference)
or Oral steroid

Oral steroid
(with steraid injaction)

~—
\““-Hh o

" “'"'“‘:;ve:if;_% iy

HH' - -
\Mﬂ"ur’f T :H:::u.

| Stenasis [+) |-- - _4.. Stenosis {-_}_ ] riSk Of EBD

—— H‘\-\.

—

Endoscopic Balloon Dilation (EBD)

Stenosis :+M

Consider Radical incision and cutting (RIC)
| or Self-expanding endoscopic metal stent (SEMS) ! tO reduce n. EBD

Guidelines. Yamamoto Y. Dig Endosc 2019



post resection e-stricture
protective method

h- 1 e .:;I'-'I ..i-la . : c
I u"%
; et G

GA) sheet

olyglycholic acid

diodegradable suture-reinforcing material, minimized scar
contraction L SHERE f'

( e ~ Stricture

* Sakaguchi Y (Endoscopy 2015, AJG 2016) 7.7% (1/13)

. — ‘synergic effect + steroids inj. if >3/4 11.1% (1/9)

lizuka T. Endoscopy 2015~ 37.5% (3/8),

21% (+stent)

. (P=002)

. "

~ vS. 47% stent only




e-perforation
dilation outcomes

after EMR/ESD

648 stricture dilations in 76 pts (78 neo)
single center
retrospective

« median 5 dilations over 3 months
« Initial dilation after 14 days

* Perforations in 7 (1%)

RISK FACTORS
€ multiple dilations (OR 1.2; P=0.012),
€ lower third (OR 12.8; P=0.043).

Takahashi H. Endoscopy 2011

EoE

293 dilations in 161 pts

« deep mucosal tear in 10% (n. 30),
« conservative therapy in all

RISK FACTORS severe complications
€ upper third OR, 5.62; (P <.001)
€ middle third OR, 4.93 (P < .005)

& stricture unable to be traversed
(OR, 2.48 (P = .037),

€ Savary dilator (OR, 2.63 (P =.018)

Jung KW. GIE 2011



post resection stricture
g-ESD

High Risk for stenosis

Circumferential extent =3/4 Circumferential extent >3/4
I ' (and Longitudinal extent =50mm)

X

| MNo Treatment | Prophylactic Treatment:

— Steroid injection and/or oral stergid?

Stenosis (=) Stenosis (+)

Treatment:
EBD
Mucosal incision + steroid

Guidelines. Yamamoto Y. Dig Endosc 2019



post resection stricture

cr-ESD
Hayashi T. Abe S
GIE 2017 GIE 2016
822 pts, 363 pts,
912 lesions 370 lesions

CR Rectum
80 mm (47-150)

stricture % 0.5% (4/912) 0.02% (1/370)
circumf defect 90%-<100% 11% (2/18)
50% (2/4)




Conclusions...

RISK MANAGEMENT

R[SK MANAGEMENT IS the discipline of identifying,
monitoring and limiting risk. Strategies include trans-
ferring the risk to another party, avoiding the risk, reducing
the negative effect of the risk, and accepting some or all of

the consequences of a particular risk. In order to manage
risk, one has to identify the risk factors.

. Procedure related (complexity of procedure).
. Patient related (comorbidity and clinical status).
. Operator related (individual expertise).

ASGE lexicon GIE 2011
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