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Korean Guidelines for Colonoscopic Polypectomy

Suck-Ho Lee!, Sung Jae Sth2 Dong 1l Park’, Seong-Eun Kim*, Sung Pil Hong’, _Sung Noh Hong,
Dong-Hoon Yang £ Bo In Lee®, Young -Ho Kim’, Hyun-Soo Kim’, Suk-Kyun Yang’, Hyo Jong Kim',
Se Hyung Kim'', Hyun Jung Kim'%;, Multi- Socwty Task Force for Development of Guidelines for
Colorectal Polyp Screening, Surveillance and Management

Department of Internal Medicine, Soonchunhyang University College of Medicine', Cheonan, Ajou University School of
Medicine’, Suwon, Sungkyunkwan Umverstty School of Medicine’, Seoul, Ewha Womans Umverstty School of Medicine, Seoul,
Yonsei Umverszly College of Medicine’, Seoul, Konkuk University School of Medlcme Seoul, University of Ulsan College
of Medlcme Seoul, The Catholic University of Korea Colle e of Medicine®, Seoul, Yonsei University Wonju College of
Medicine’, Wonju, Kyunghee University College of Medicine", Seoul, Department of Radiology, Seoul Natzonal University
College of Medicine'', Seoul, Department of Preventive Medzcme Korea University College of Medicine”, Seoul, Korea

There are indirect evidences to suggest that 80% of colorectal cancers (CRC) develop from adenomatous polyps and
that, on average, it takes 10 years for a small polyp to transform into invasive CRC. In multiple cohort studies,
colonoscopic polypectomy has been shown to significantly reduce the expected incidence of CRC by 76% to 90%.
Colonoscopic polypectomy is performed frequently in primary outpatient clinics and secondary and tertiary medical centers
in Korea. However, there are no evidence-based, procedural guidelines for the appropriate performance of this procedure,
including the technical aspects. For the guideline presented here, PubMed, Medline, and Cochrane Library literature
searches were performed. When little or no data from well-designed prospective trials were available, an emphasis was
placed on the results from large series and reports from recognized experts. Thus, these guidelines for colonoscopic
polypectomy are based on a critical review of the available data as well as expert consensus. Further controlled clinical
studies are needed to clarify aspects of this statement, and revision may be necessary as new data become available.
This guideline is intended to be an educational device to provide information that may assist endoscopists in providing
care to patients. This guideline is not a rule and should not be construed as a legal standard of care or as encouraging,
advocating, requiring, or discouraging any particular treatment. Clinical decisions for any particular case involve a complex
analysis of the patient’s condition and the available courses of action. (Intest Res 2012;10:110-124)
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Table 1. Quality of Evidence and the Strength of a Recommendation

Quality of evidence
High quality
Moderate quality

Low quality

Further research is very unlikely to change our confidence in the estimate of effect

Further research is likely to have an important impact on our confidence in the estimate of effect
and may change the estimate

Further research is very likely to have an important impact on our confidence in the estimate

of effect and is likely to change the estimate

Very low quality
Strength of a recommendation
Strong recommendation
Weak recommendation

Any estimate of effect is very uncertain

Most or all individuals will be best served by the recommended course of action
Not all individuals will be best served by the recommended course of action. There is a need

to consider more carefully than usual individual patient's circumstances, preferences, and values
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Table 3. Studies on Aspirin Use prior to Colon Polypectomy
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Table 2. Risk Stratification for Thromboembolism

High risk condition

Prosthetic heart valve in mitral position

Prosthetic heart valve and atrial fibrillation

Prosthetic heartl valve and prior thromboembolic event
Low risk condition

Prosthetic heart valve in aortic position

Deep vein thrombosis

Atrial fibrillation without valvular heart disease

Bioprosthetic heart valve

Shiffman et al.® Kim et al® Yousfi et al.” Hui et al." Sawhney et al.”
Country USA Korea USA Hong Kong USA
Study design Prospective Prospective Retrospective Retrospective Retrospective

cross—sectional
Primary outcome (bleeding) Delayed (major,

minor) minor)
Total patients/taking 464/228/236 5,152/NA/NA
aspirin/not taking aspirin
Patients with major bleeding
Among aspirin users 2/228 (0.9) NA
Among controls 2/236 (0.9) NA
Significance NS
Patients with minor bleeding
Among aspirin users
Among controls 20/228 (8.8) NA
Significance 6/236 (2.5) NA
P=0.006
Patients taking aspirin
In bleeding group NA 6/215 (2.8)
In non-bleeding group NA 131/4,937 (2.5)
Significance NA NS (P=0.90)

cross—sectional
Immediate (major, Delayed (major)

case-control
Delayed (major)

cross—sectional

Immediate and
delayed (major,
minor)

case—control

82/59/103 1,657/127/1,530 173/68/105

NA NA NA

NA NA NA

NA NA NA

NA NA NA
32/81 (39.51) 3/37 (13.5) 17/41 (41.5)
27/81 (33.33) 122/1,620 (7.5) 51/132 (38.6)

NS (OR 1.41, 95% NS (P=0.62) NS (OR 1.1, 95%

Cl 0.68-3.04) Cl 0.5-22)

Values are presented as n (%).
NA, not assessed; OR, odds ratio; Cl, confidence interval.
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Table 4. Residual Rate after the Removal of Diminutive Polyps
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Vanagunas et al'®  Peluso and Goldner"” Woods et al."® Efthymiou et al.”
Country USA USA USA Australia
Study design Prospective case Prospective case Prospective Prospective case
series series randomized series
comparative
Removal method Hot biopsy Hot biopsy Cold biopsy vs. hot Cold biopsy
biopsy
Follow-up method Sigmoidoscopy Sigmoidoscopy Sigmoidoscopy EMR immediately after
4 weeks 1 or 2 weeks 3 weeks cold biopsy
Total polyp (n) 35 62 156 54
Cold biopsy NA NA 76 54
Hot biopsy 35 62 77 NA
Remnant lesion
Among cold biopsy NA NA 16/76 (23) 33/54 (61)
Among hot biopsy 12/35 (34.3) 11/62 (17.7) 21177 (21) NA
Significance NS

Values are presented as n (%).
EMR, endoscopic mucosal resection; NA, not assessed.
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Table 5. Complication Rates after the Removal of Diminutive Polyps

Mann et al? Tappero et al?' Tsai et al® Waddas et al®
Country USA [taly USA USA
Study design Prospective case  Prospective case  Retrospective cross sectional Retrospective survey
series series
Removal method Hot biopsy Cold snaring Cold biopsy vs. hot biopsy vs. Hot biopsy
cold snaring
Total patient (n) 460 210 687 12,367
Total polyp (n) 907 288 1,964 NA
Significant bleeding rate Per polyp Per polyp Per polyp, per patient Per patient
Among cold biopsy NA NA 0/436 (0%), NA NA
Among hot biopsy 0% NA 6/1,525 (0.39%), 6/590 (1.02%) 47/12,367 (0.38%)
Among cold snaring NA 0/288 (0%) 0/3 (0%), NA NA
Significance P<0.01
Perforation rate rate Per polyp Per polyp Per polyp Per patient
Among cold biopsy NA NA 0% NA
Among hot biopsy 0% NA 0% 6/12,367 (0.05%)
Among cold snaring NA 0% 0% NA
Significance NS

NA, not assessed.
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Fig. 1. Efficacy of prophylactic saline with epinephrine injection prior to snare polypectomy for the prevention of overall
bleeding (early and late). RR, relative risk; Cl, confidence interval.

Experimental Control Weight, RR RR
Study or subgroup Events Total Events Towl %  M-H, random, 95% Cl M-H, random, 95% CI
Di Giorgjo et al., 2004” 3 161 10 164 640  0.31[0.09, 1.09] —L{—
Hsieh et al., 2001%° 0 39 2 48 115  0.24[0.01, 4.96] o
Rohde et al., 20007 1 20 5 20 245  0.20[0.03, 1.56] —
Total (95% CI) 220 232 1000  0.27[0.10, 0.74] -
Total events 4 17
Heterogeneity: Tau=0.00; Chi°=0.12, df=2 (P=0.94); I’=0% - - - -
0.01 0.1 1 10 100

Test for overall effect: Z=2.53 (P=0.01)

Favours experimental Favours control

Fig. 2. Efficacy of prophylactic saline with epinephrine injection prior to snare polypectomy for the prevention of early

bleeding. RR, relative risk; Cl, confidence interval.
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Hsieh et al., 2001 0 39 0 48 Not estimable

Rohde et al., 2000%° 0 20 0 20 Not estimable
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H ity: li | r T T 1
eterogeneity: not applicable 0ol o1 1 0 100

Test for overall effect: Z=2.43 (P=0.67)
Favours experimental Favours control

Fig. 3. Efficacy of prophylactic saline with epinephrine injection prior to snare polypectomy for the prevention of late
bleeding. RR, relative risk; Cl, confidence interval.

Experimental Control Weight, RR RR
Study or subgroup Events Total Events Total %  M-H, random, 95% CI M-H, random, 95% CI
Di Giorgjo et al., 2004” 2 163 13 325 50.2 0.31[0.07, 1.34] —{—
llish et al., 1996 0 47 2 42 12.1 0.18[0.01,3.63] < =
Kouklakis et al., 2009* 0 32 2 32 12.2 0.20[0.01,4.01] < =
Paspatis et al., 2006® 1 84 7 75 25.5 0.13[0.02, 1.01] S
Total (95% Cl) 326 474 100.0 0.22[0.08, 0.62] -
Total events 3 24
Heterogeneity: Tau’=0.00; Chi’=0.48, df=3 (P=0.92); I’=0% , , , ,
Test for overall effect: Z=2.85 (P=0.004) 0.01 0.1 1 10 100

Favours experimental Favours control

Fig. 4. Efficacy of the prophylactic method (endoloop or clip application) for the prevention of early bleeding in cases
with large pedunculated polyps. RR, relative risk; Cl, confidence interval.
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Fig. 5. Efficacy of the prophylactic method (endoloop or clip application) for the prevention of delayed bleeding in cases
with large pedunculated polyps. RR, relative risk; Cl, confidence interval.

Experimental Control Weight, RR RR
Study or subgroup Events Total Events Total %  M-H, random, 95% ClI M-H, random, 95% ClI
Di Giorgio et al., 2004” 2 163 3 161 479 0.66 [0.11, 3.89] —H
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Test for overall effect: Z=1.91 (P=0.06)
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Fig. 6. Subgroup analysis of prophylactic methods vs. submucosal injections for the prevention of early bleeding. RR,

relative risk; Cl, confidence interval.

Experimental Control Weight, RR RR
Studyorsubgroup  F S Total Events Total %  M-H, random, 95% Cl M-H, random, 95% C|
Di Giorgio et al., 20047 1 163 2 161 359  0.49[0.05,5.39] O
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Total (95% CI) 279 268  100.0  0.58[0.14, 2.44] —~ll—
Total events 3 5

Heterogeneity: Tau’=0.00; Chi’=1.52, df=2 (P=0.47); I’=0%
Test for overall effect: Z=1.91 (P=0.06)

r T T 1
0.01 0.1 1 10 100
Favours experimental Favours control

Fig. 7. Subgroup analysis of prophylactic methods vs. submucosal injections for the prevention of delayed bleeding.

RR, relative risk; ClI, confidence interval.
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Fig. 8. Subgroup analysis of the prophylactic method vs.

risk; Cl, confidence interval.

Favours experimental Favours control

no injection for the prevention of early bleeding. RR, relative
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Fig. 9. Subgroup analysis of the prophylactic method vs. no injection for the prevention of delayed bleeding. RR, relative

risk; Cl, confidence interval.
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Fig. 10. Efficacy of the prophylactic method (argon plasma coagulation or clip application) for the prevention of
delayed bleeding.
RR, relative risk; ClI, confidence interval.

Table 6. Studies of Malignant Polyp Invading the Submucosa in Surgically Resected Colorectal Specimens

Yamamoto Egashira Tominaga Yasuda Ishikawa Tateishi Kitajima
et al® et al® et al¥ et al® et al® et al® et al®
Country Japan Japan Japan Japan Japan Japan Japan

Retrospective Retrospective Retrospective Retrospective
cross—sectio  cross—sectio  cross—sectio  cross—sectio

Retrospective Retrospective Retrospective
cross—sectio  cross—sectio  cross—sectio

Study design

nal nal nal nal nal nal nal
Total patients/LN (+) 301/19/282 140/13/127 155/19/136 86/21/65 71/28/43 322/46/276 865/87/778
group/LN (=) group, n
Lymphatic invasion, n (%)
LN (+) group 13/19 (68.4) 12/13 (92.3) 12/19 (63.2) NA 18/28 (64.3)  25/46 (54.3) 63/87 (72.4)
LN (=) group 76/282 (27.0) 35/127 (27.6) 27/136 (19.9) NA 4/43 (9.3)  51/276 (18.5) 213/778 (27.4)
Venous invasion, n (%)
LN (+) group NA 5/13 (38.5) 4/19 (21.1) 18/21 (85.7)  8/28 (28.6) 13/46 (28.3) 36/87 (41.4)
LN (—) group NA 11/127 (8.7)  16/136 (11.8) 23/65 (35.4)  6/43 (14.0) 32/276 (11.6) 158/778 (20.3)
Pathology, n WD/MD/PD  WD/MD/PD/ WD/ MD/PD WD/ MD & WD/MD/PD/  WD/MD&PD WD &
others PD others MD/PD
LN (+) group 12/6/1 2/9/0/2 6/12/1 6/11/9/2 23/23
LN (=) group 218/61/3 65/53/2/7 101/34/1 10/11 25/14/2/2 225/51 85/2
54/11 774/4
Invasion depth, um <1,000/ < 1,000/ < 1,000/ < 1,000/
>1,000 1,000-2,000/  1,000-2,000/ 1,000-2,000/
>2.000 >2,000 >2.000
LN (+) group 3/16 NA 0/3/16 0/4/17 NA NA 3/18/66
LN (—) group 166/116 NA 26/25/85 21/15/29 NA NA 190/134/454

LN, lymph node; WD, well-differentiated; MD, moderate-differentiated; PD, poorly—differentiated; NA, non-assessed.
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APPENDIX

1. Searching terms based on key questions

Hemorrhage AND endoscopic resection AND aspirin
1. "hemorrhage"[MeSH Terms]
2. "haemorrhage"[All Fields]
3. "blood"[MeSH Terms]
4. (haemorrhag* OR hemorrhag* OR bleed* OR re-
bleed* OR blood)[TW]
5. #1-#4/0R
6. (endoscop* AND resect*)[TW]
7. (endoscop* AND mucosa* AND resect*)[TW]
8. “Postpolypectomy”[TW]
9. "endoscopy"[MeSH Terms]
10. "mucous membrane"[MeSH Terms]
11. #6-#10/0R
12. (aspirin OR acetylsalicylic acid OR ASA OR actetyl-sal-
icylic acid OR Migramax OR Migpriv OR Migrafin OR
Migravess)[TW]
13. "salicylic acid"[MeSH Terms]
14. "aspirin"[MeSH Terms]
15. #12-#14/0R
16. #5 AND #11 AND #11
Submucosal injection AND polypectomy AND hemor-
rhage
1. "hemorrhage"[MeSH Terms]
2. "haemorrhage"[All Fields]
3. "blood"[MeSH Terms]
4. (haemorrhag* OR hemorrhag* OR bleed* OR re-
bleed* OR blood)[TW]
5. #1-#4/0R
6. ("Saline injections" OR "epinephrine injections" OR
"adrenaline injections" OR "Saline injection" OR
"epinephrine injection" OR "adrenaline injection")
[TW]
7. “Submucosal’[TW] AND (“injection” OR “cushion”)
[TW]
8. "sodium chloride"[MeSH Terms]
9. "epinephrine"[MeSH Terms]
10. "vasoconstrictor agents"[MeSH Terms]
11. ("sodium chloride" OR "saline" OR "epinephrine" OR
"adrenaline" OR "vasoconstrictor agents" )[TW]
12. (salt* OR sodium chloride*)[TW]
13. "injections"[MeSH Terms] OR "injections"[TW]

14. #8-#12/0R
15. #14 AND #13
16. #6 OR #7 OR #15
17. (endoscop* AND resect*)[TW]
18. (endoscop* AND mucosa* AND resect*)[TW]
19. “Postpolypectomy”[TW]
20. "endoscopy"[MeSH Terms]
21. "mucous membrane"[MeSH Terms]
22. #17 - #21/0R
23. #5 AND #16 AND #22
Diminutive polyp AND polypectomy
1. (endoscop™® AND resect™)[TW]
2. (endoscop* AND mucosa* AND resect*)[TW]
3. “Postpolypectomy”[TW]
4. "endoscopy"[MeSH Terms]
5. “biopsy"[MeSH Terms]
6. "mucous membrane"[MeSH Terms]
7. (“biopsy” OR “polypectomy”)[TW]
8. #1-#7/0R
9. (“Diminutive”[TW] OR "small"[TW]) AND ("polyps"
[MeSH Terms] OR "polyps"[TW] OR "polyp"[TW])
10. #8 AND #9
Detachable snare AND polypectomy AND hemorrhage
1. (“Detachable” AND "snare")
2. (“endoloop” OR ("surgical" AND "instruments") OR
"clip" OR “endoclip” OR “hemoclip”)[TW]
3. "surgical instruments"[MeSH Terms]
4. "argon"[MeSH Terms] OR "argon"[TW]) AND ("plas-
ma"[MeSH Terms] OR "plasma"[TW])
5. #1 - #4/0R
6. (endoscop* AND resect*)[TW]
7. (endoscop* AND mucosa* AND resect*)[TW]
8. “Postpolypectomy”[TW]
9. "endoscopy"[MeSH Terms]
10. "mucous membrane"[MeSH Terms]
11. “polypectomy”[TW]
12. #6-#11/0R
13. "hemorrhage"[MeSH Terms]
14. "haemorrhage"[All Fields]
15. "blood"[MeSH Terms]
16. (haemorrhag* OR hemorrhag* OR bleed* OR re-
bleed* OR blood)[TW]
17. #17 -#20/0R
18. #5 AND #12 AND #21



Polypectomy AND cancer AND lymph node metastasis

1. (“cancer” OR “cancers” OR “neoplasm” OR “tumor”
OR “tumour” OR “tumors” OR “tumours” OR
“carcinoma” OR “sarcoma” OR “adenocarcinoma”
OR “adenom” OR "neoplasms" OR “lesion”)[TW]

2. "neoplasms"[MeSH Terms] OR "sarcoma"[MeSH
Terms] OR "adenocarcinoma"[MeSH Terms]

3. #1 OR #2

4. (“colorectal*” OR “colon” OR “colonic” OR “bowel*”
OR “rectal” OR “rectum” OR “sigmoid” OR “anal” OR
“anus”)[TW] OR (“Colorectal cancer”)[TW]

5. "colon"[MeSH term] OR "colon, sigmoid"[MeSH
Terms]

6. #4 OR #5

7. #3 AND #6

8. (incidence[MeSH:noexp] OR mortality[MeSH Terms]
OR follow up studies[MeSH:noexp] OR prog-

nos*[Text Word] OR predict*[Text Word] OR
course*[Text Word])

9. "neoplasm staging"[MeSH Terms] OR "neoplasm in-
vasiveness"[MeSH Terms] OR "lymph nodes"[MeSH
Terms] OR "neoplasm metastasis"[MeSH Terms]

10. ("neoplasm"[TW] AND "staging"[TW]) OR ("neoplasm
staging"[TW]) OR ("neoplasm"[TW] AND "invasiven-
ess"[TW]) OR ("neoplasm invasiveness"[TW]) OR
("lymph"[TW] AND "nodes"[TW]) OR "lymph no-
des"[TW] OR ("neoplasm"[TW] AND "metasta-
sis"[TW]) OR "neoplasm metastasis"[TW] OR
(invasion[TW] AND depth[TW]) OR (submucos-
al[TW] AND invasion[TW])

11. #9 OR #10

12. #7 AND #8 AND #11



2. Evidence Tables

Evidence Table 1. Studies Using Prophylactic Saline with Epinephrine Injections prior to Snare Polypectomy for the Prevention of Overall
Bleeding

Rohde et al.® Hsieh et al.?® Di Giorgio et al.”’
Country Germany Taipei Italy
Study design Randomized controlled trial Randomized controlled trial Randomized controlled trial
Primary outcome Bleeding (early and late) Bleeding (early and late) Bleeding (early and late)
Total patients/injection group/control group, n 40/20/20 87/39/48 325/161/164
Patients with bleeding, n (%)
Among injection group 1/20 (5.0) 0/39 (0.0) 5/161 (3.1)
Among control 5/20 (25) 2/48 (4.2) 13/164 (7.9)
Significance NA NA NS
Patients with early bleeding, n (%)
Among injection group 1/20 (5.0) 0/39 (0.0) 3/161 (1.9)
Among control 5/20 (25) 2/48 (4.2) 10/164 (6.1)
Significance NA NA NS
Patients with late bleeding, n (%)
Among injection group 0/20 (0.0) 0/39 (0.0) 2/161 (1.2)
Among control 0/20 (0.0) 0/48 (0.0) 3/164 (1.8)
Significance NA NA NS

NA, not assessed.

Evidence Table 2. Studies Using Prophylactic Methods (Endoloop or Clip Application) for the Prevention of Post-polypectomy Bleeding in
Cases with Large Pedunculated Polyps

Kouklakis et al.** Paspatis et al.® Di Giorgio et al” lishi et al.®®
Country Greece Greece Italy Japan
Study design Randomized controlled trial Randomized controlled trial Randomized controlled trial Randomized controlled trial
Inclusion criteria, cm Pedunculated Pedunculated Pedunculated Pedunculated
Polyp >2 Polyp >2 Stalk >1 Head >1
Primary outcome Bleeding Bleeding Bleeding Bleeding
(early and late) (early and late) (early and late) (early and late)
Intervention Clip after endoloop Endoloop after epi Endoloop Endoloop
Epinephrine
Control Epinephrine Epinephrine Nothing Nothing
Total patient 64 159 488 89
Intervention 32 84 163 (endoloop) 47
Control 161 (epinephrine)
32 75 164 42
Overall bleeding
Intervention 1/32 (5.0) 2/84 (2.3) 3/163 (1.8) 0/47 (0)
5/161 (3.1)
Control 4/32 (25) 8/75 (10.6) 13/164 (7.9) 5/42 (11.9)
Significance 0.02 0.04 NS <0.05
Early bleeding
Intervention 0/32 (5.0) 1/84 (1.2) 2/163 (1.2) 0/47 (0)
3/161 (1.8)
Control 2/32 (25) 7/75 (9.2) 10/164 (6.1) 2/42 (2.4)
Significance 0.001 0.02 NS NA
Late bleeding
Intervention 1/32 (0.0) 1/84 (1.2) 1/163 (0.6) 0/47 (0)
2/161 (1.2)
Control 2/32 (0.0) 1/75 (1.3) 3/164 (1.8) 3/42 (9.5)
Significance 0.03 NS NS NA

Values are presented as n (%).
NA, not assessed.



Evidence Table 3. Studies Using Prophylactic Methods (Argon Plasma Coagulation or Clip Application) for Post-polypectomy Artificial Ulcers
to Decrease the Occurrence of Delayed Bleeding

Lee et al.* Shigji et al.”®
Country Korea Japan
Study design Randomized controlled trial Randomized controlled trial
Inclusion criteria Not-pedunculated polyp (0.5-2 cm) with visible Polyp size >0.5 cm
vessels on the polypectomy ulcer

Primary outcome Delayed bleeding Delayed bleeding
Total patients/prophylactic group/control group, n 475/240/235 323/156/167
Patients with bleeding, n (%)

Among prophylactic group 6/240 (2.5) 2/156 (1.3)

Among control group 10/235 (4.3) 7/167 (4.2)

Significance NS NS




