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the preferred method, and use of thermal therapy at the staple 
line and anastomosis site requires caution due to the risk of tissue 
injury.136 

Pancreaticoduodenectomy

Pancreaticoduodenectomy is a complex, high-risk surgery for 
tumors of the pancreatic head and other periampullary structures. 
The incidence of postpancreaticoduodenectomy hemorrhage is 
2.5% to 20.2%,106 and the incidence of postoperative intralumi-
nal GI bleeding is 2.2% to 8.4%.105–109 Standard pancreaticoduo-
denectomy involves distal gastrectomy, duodenectomy, partial 
pancreatectomy, partial choledochectomy, cholecystectomy, and 
proximal jejunectomy. Therefore, the procedure involves three 
anastomoses (gastrojejunostomy, hepaticojejunostomy, and pan-
creaticojejunostomy). Pylorus-preserving pancreaticoduodenecto-
my preserves the stomach, pylorus, and the proximal duodenum, 
which is anastomosed to the jejunum.138 

Bleeding can occur at the gastrojejunostomy, hepaticojeju-
nostomy, pancreaticojejunostomy, and/or duodenojejunostomy 
suture line. In cases of suspected GI bleeding, endoscopy is used 
to identify the bleeding site and achieve hemostasis. However, 
the success rate of endoscopic treatment after pancreatoduode-
nectomy is less than 60%,106,107,109 possibly due to interference by 

blood clots in the stomach and because of difficulty accessing the 
pancreaticojejunostomy suture line if the field of view is obscured 
by active bleeding.139 

Conclusion

Postoperative and procedure-related bleeding are uncommon 
complications, but can prolong the hospital stay and result in sig-
nificant morbidity and mortality. Endoscopic modalities are first-
line options for surgery- or procedure-related GI bleeding as they 
enable localization and the control of bleeding. However, data on 
the efficacy of the available treatment modalities are insufficient. 
Moreover, the efficacy of these modalities is affected by the post-
operative anatomy and bleeding location. Treatment decisions 
should take into consideration, among other factors, the type of 
surgery or endoscopic procedure. Hemostasis can be achieved us-
ing various endoscopic modalities, which have acceptable success 
rate and safety profiles. 
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Fig. 5. Hematemesis after small bowel resection and anastomosis in a patient with gastrointestinal stromal tumor. (A) Extravasation of contrast material at the anas-
tomosis site level (arrow). (B, C) Endoscopy was failed to access the anastomosis site due to a large amount of blood clot obliterating the lumen.
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Fig. 6. Postoperative bleeding in a patient with 
Behcet’s disease. (A) Active oozing from ileocolos-
tomy site (arrow). (B) Endoscopic hemostasis using 
hemoclip.



Gastrointestinal Intervention 2018 7(3), 112–122120

References

1. Pimentel-Nunes P, Dinis-Ribeiro M, Ponchon T, Repici A, Vieth M, De Ceglie A, et 
al. Endoscopic submucosal dissection: European Society of Gastrointestinal Endos-
copy (ESGE) guideline. Endoscopy. 2015;47:829-54.

2. Prabhu NC, Song LM. Achieving hemostasis and the risks associated with thera-
py. Gastrointest Endosc Clin N Am. 2015;25:123-45.

3. Boules M, Chang J, Haskins IN, Sharma G, Froylich D, El-Hayek K, et al. Endo-
scopic management of post-bariatric surgery complications. World J Gastrointest 
Endosc. 2016;8:591-9.

4. Jones S, May AK. Postoperative gastrointestinal hemorrhage. Surg Clin North Am. 
2012;92:235-42, viii.

5. Meng FS, Zhang ZH, Wang YM, Lu L, Zhu JZ, Ji F. Comparison of endoscopic 
resection and gastrectomy for the treatment of early gastric cancer: a meta-analy-
sis. Surg Endosc. 2016;30:3673-83.

6. Gotoda T, Yamamoto H, Soetikno RM. Endoscopic submucosal dissection of early 
gastric cancer. J Gastroenterol. 2006;41:929-42.

7. Park YM, Cho E, Kang HY, Kim JM. The effectiveness and safety of endoscopic 
submucosal dissection compared with endoscopic mucosal resection for early gas-
tric cancer: a systematic review and metaanalysis. Surg Endosc. 2011;25:2666-77.

8. Gotoda T, Jung HY. Endoscopic resection (endoscopic mucosal resection/endo-
scopic submucosal dissection) for early gastric cancer. Dig Endosc. 2013;25 Suppl 
1:55-63.

9. Facciorusso A, Antonino M, Di Maso M, Muscatiello N. Endoscopic submucosal 
dissection vs endoscopic mucosal resection for early gastric cancer: a meta-analy-
sis. World J Gastrointest Endosc. 2014;6:555-63.

10. Lian J, Chen S, Zhang Y, Qiu F. A meta-analysis of endoscopic submucosal dissec-
tion and EMR for early gastric cancer. Gastrointest Endosc. 2012;76:763-70.

11. Kataoka Y, Tsuji Y, Sakaguchi Y, Minatsuki C, Asada-Hirayama I, Niimi K, et 
al. Bleeding after endoscopic submucosal dissection: risk factors and preventive 
methods. World J Gastroenterol. 2016;22:5927-35.

12. Koh R, Hirasawa K, Yahara S, Oka H, Sugimori K, Morimoto M, et al. Antithrom-
botic drugs are risk factors for delayed postoperative bleeding after endoscopic 
submucosal dissection for gastric neoplasms. Gastrointest Endosc. 2013;78:476-
83.

13. Yano T, Tanabe S, Ishido K, Suzuki M, Kawanishi N, Yamane S, et al. Different 
clinical characteristics associated with acute bleeding and delayed bleeding after 
endoscopic submucosal dissection in patients with early gastric cancer. Surg En-
dosc. 2017;31:4542-50.

14. Chung IK, Lee JH, Lee SH, Kim SJ, Cho JY, Cho WY, et al. Therapeutic outcomes 
in 1000 cases of endoscopic submucosal dissection for early gastric neoplasms: 
Korean ESD study group multicenter study. Gastrointest Endosc. 2009;69:1228-
35.

15. Tsuji Y, Ohata K, Ito T, Chiba H, Ohya T, Gunji T, et al. Risk factors for bleeding 
after endoscopic submucosal dissection for gastric lesions. World J Gastroenterol. 
2010;16:2913-7.

16. Lim JH, Kim SG, Kim JW, Choi YJ, Kwon J, Kim JY, et al. Do antiplatelets in-
crease the risk of bleeding after endoscopic submucosal dissection of gastric neo-
plasms? Gastrointest Endosc. 2012;75:719-27.

17. Toyokawa T, Inaba T, Omote S, Okamoto A, Miyasaka R, Watanabe K, et al. Risk 
factors for perforation and delayed bleeding associated with endoscopic submuco-
sal dissection for early gastric neoplasms: analysis of 1123 lesions. J Gastroenterol 
Hepatol. 2012;27:907-12.

18. Yoshio T, Nishida T, Kawai N, Yuguchi K, Yamada T, Yabuta T, et al. Gastric ESD 
under heparin replacement at high-risk patients of thromboembolism is techni-
cally feasible but has a high risk of delayed bleeding: Osaka University ESD Study 
Group. Gastroenterol Res Pract. 2013;2013:365830.

19. Takizawa K, Oda I, Gotoda T, Yokoi C, Matsuda T, Saito Y, et al. Routine coagula-
tion of visible vessels may prevent delayed bleeding after endoscopic submucosal 
dissection--an analysis of risk factors. Endoscopy. 2008;40:179-83.

20. Miyahara K, Iwakiri R, Shimoda R, Sakata Y, Fujise T, Shiraishi R, et al. Perfora-
tion and postoperative bleeding of endoscopic submucosal dissection in gastric 
tumors: analysis of 1190 lesions in low-and high-volume centers in Saga, Ja-
pan. Digestion. 2012;86:273-80.

21. Goto O, Fujishiro M, Oda I, Kakushima N, Yamamoto Y, Tsuji Y, et al. A multi-
center survey of the management after gastric endoscopic submucosal dissection 
related to postoperative bleeding. Dig Dis Sci. 2012;57:435-9.

22. Akasaka T, Nishida T, Tsutsui S, Michida T, Yamada T, Ogiyama H, et al. Short-
term outcomes of endoscopic submucosal dissection (ESD) for early gastric 
neoplasm: multicenter survey by Osaka university ESD study group. Dig Endosc. 
2011;23:73-7.

23. Lim SM, Park JC, Lee H, Shin SK, Lee SK, Lee YC. Impact of cumulative time 
on the clinical outcomes of endoscopic submucosal dissection in gastric neo-
plasm. Surg Endosc. 2013;27:1397-403.

24. Na S, Ahn JY, Choi KD, Kim MY, Lee JH, Choi KS, et al. Delayed bleeding rate 
according to the Forrest classification in second-look endoscopy after endoscopic 
submucosal dissection. Dig Dis Sci. 2015;60:3108-17.

25. Higashiyama M, Oka S, Tanaka S, Sanomura Y, Imagawa H, Shishido T, et al. Risk 
factors for bleeding after endoscopic submucosal dissection of gastric epithelial 
neoplasm. Dig Endosc. 2011;23:290-5.

26. Takeuchi T, Ota K, Harada S, Edogawa S, Kojima Y, Tokioka S, et al. The post-
operative bleeding rate and its risk factors in patients on antithrombotic therapy 
who undergo gastric endoscopic submucosal dissection. BMC Gastroenterol. 

2013;13:136.
27. Libânio D, Costa MN, Pimentel-Nunes P, Dinis-Ribeiro M. Risk factors for bleed-

ing after gastric endoscopic submucosal dissection: a systematic review and meta-
analysis. Gastrointest Endosc. 2016;84:572-86.

28. Ueki N, Futagami S, Akimoto T, Maruki Y, Yamawaki H, Kodaka Y, et al. Effect 
of antithrombotic therapy and long endoscopic submucosal dissection procedure 
time on early and delayed postoperative bleeding. Digestion. 2017;96:21-8.

29. Uedo N, Takeuchi Y, Yamada T, Ishihara R, Ogiyama H, Yamamoto S, et al. Effect 
of a proton pump inhibitor or an H2-receptor antagonist on prevention of bleed-
ing from ulcer after endoscopic submucosal dissection of early gastric cancer: a 
prospective randomized controlled trial. Am J Gastroenterol. 2007;102:1610-6.

30. Yang Z, Wu Q, Liu Z, Wu K, Fan D. Proton pump inhibitors versus histamine-
2-receptor antagonists for the management of iatrogenic gastric ulcer after endo-
scopic mucosal resection or endoscopic submucosal dissection: a meta-analysis of 
randomized trials. Digestion. 2011;84:315-20.

31. Asakuma Y, Kudo M, Matsui S, Okada M, Kawasaki M, Umehara Y, et al. Com-
parison of an ecabet sodium and proton pump inhibitor (PPI) combination therapy 
with PPI alone in the treatment of endoscopic submucosal dissection (ESD)-
-induced ulcers in early gastric cancer: prospective randomized study. Hepatogas-
troenterology. 2009;56:1270-3.

32. Kato T, Araki H, Onogi F, Ibuka T, Sugiyama A, Tomita E, et al. Clinical trial: 
rebamipide promotes gastric ulcer healing by proton pump inhibitor after endo-
scopic submucosal dissection--a randomized controlled study. J Gastroenterol. 
2010;45:285-90.

33. Shin WG, Kim SJ, Choi MH, Kim KO, Jang HJ, Park CH, et al. Can rebamipide and 
proton pump inhibitor combination therapy promote the healing of endoscopic 
submucosal dissection-induced ulcers? A randomized, prospective, multicenter 
study. Gastrointest Endosc. 2012;75:739-47.

34. Chiu PW, Lam CY, Lee SW, Kwong KH, Lam SH, Lee DT, et al. Effect of scheduled 
second therapeutic endoscopy on peptic ulcer rebleeding: a prospective ran-
domised trial. Gut. 2003;52:1403-7.

35. Jung JH, Kim BJ, Choi CH, Kim JG. Second-look endoscopy with prophylactic 
hemostasis is still effective after endoscopic submucosal dissection for gastric neo-
plasm. World J Gastroenterol. 2015;21:13518-23.

36. Kim JS, Chung MW, Chung CY, Park HC, Ryang DY, Myung DS, et al. The need 
for second-look endoscopy to prevent delayed bleeding after endoscopic submu-
cosal dissection for gastric neoplasms: a prospective randomized trial. Gut Liver. 
2014;8:480-6.

37. Mochizuki S, Uedo N, Oda I, Kaneko K, Yamamoto Y, Yamashina T, et al. Sched-
uled second-look endoscopy is not recommended after endoscopic submucosal 
dissection for gastric neoplasms (the SAFE trial): a multicentre prospective ran-
domised controlled non-inferiority trial. Gut. 2015;64:397-405.

38. Nishizawa T, Suzuki H, Kinoshita S, Goto O, Kanai T, Yahagi N. Second-look 
endoscopy after endoscopic submucosal dissection for gastric neoplasms. Dig En-
dosc. 2015;27:279-84.

39. Kim EH, Park SW, Nam E, Eun CS, Han DS, Park CH. Role of second-look endos-
copy and prophylactic hemostasis after gastric endoscopic submucosal dissection: 
a systematic review and meta-analysis. J Gastroenterol Hepatol. 2017;32:756-68.

40. Noda H, Ogasawara N, Izawa S, Ozeki T, Yanamoto K, Okaniwa N, et al. Risk fac-
tors for bleeding evaluated using the Forrest classification in Japanese patients 
after endoscopic submucosal dissection for early gastric neoplasm. Eur J Gastro-
enterol Hepatol. 2015;27:1022-9.

41. Gotoda T. Endoscopic resection of early gastric cancer. Gastric Cancer. 2007;10:1-
11.

42. Fujishiro M. Endoscopic submucosal dissection for gastric cancer. Curr Treat Op-
tions Gastroenterol. 2008;11:119-24.

43. Enomoto S, Yahagi N, Fujishiro M, Oka M, Kakushima N, Iguchi M, et al. Novel 
endoscopic hemostasis technique for use during endoscopic submucosal dissec-
tion. Endoscopy. 2007;39 Suppl 1:E156.

44. Jacques J, Legros R, Chaussade S, Sautereau D. Endoscopic haemostasis: an over-
view of procedures and clinical scenarios. Dig Liver Dis. 2014;46:766-76.

45. Oda I, Suzuki H, Nonaka S, Yoshinaga S. Complications of gastric endoscopic sub-
mucosal dissection. Dig Endosc. 2013;25 Suppl 1:71-8.

46. Global Burden of Disease Cancer Collaboration, Fitzmaurice C, Allen C, Barber 
RM, Barregard L, Bhutta ZA, et al. Global, regional, and national cancer incidence, 
mortality, years of life lost, years lived with disability, and disability-adjusted life-
years for 32 cancer groups, 1990 to 2015: a systematic analysis for the global 
burden of disease study. JAMA Oncol. 2017;3:524-48.

47. Winawer SJ, Zauber AG, Ho MN, O’Brien MJ, Gottlieb LS, Sternberg SS, et al. 
Prevention of colorectal cancer by colonoscopic polypectomy. The National Polyp 
Study workgroup. N Engl J Med. 1993;329:1977-81.

48. Citarda F, Tomaselli G, Capocaccia R, Barcherini S, Crespi M; Italian Multicentre 
Study Group. Efficacy in standard clinical practice of colonoscopic polypectomy 
in reducing colorectal cancer incidence. Gut. 2001;48:812-5.

49. Zauber AG, Winawer SJ, O’Brien MJ, Lansdorp-Vogelaar I, van Ballegooijen M, 
Hankey BF, et al. Colonoscopic polypectomy and long-term prevention of colorec-
tal-cancer deaths. N Engl J Med. 2012;366:687-96.

50. Sethi A, Song LM. Adverse events related to colonic endoscopic mucosal resection 
and polypectomy. Gastrointest Endosc Clin N Am. 2015;25:55-69.

51. Heldwein W, Dollhopf M, Rösch T, Meining A, Schmidtsdorff G, Hasford J, et al. 
The Munich Polypectomy Study (MUPS): prospective analysis of complications 
and risk factors in 4000 colonic snare polypectomies. Endoscopy. 2005;37:1116-
22.

52. Okamoto K, Watanabe T, Komeda Y, Kono T, Takashima K, Okamoto A, et al. Risk 



Ki Bae Bang and Hyun Deok Shin / Management of iatrogenic bleeding 121

factors for postoperative bleeding in endoscopic submucosal dissection of colorec-
tal tumors. Oncology. 2017;93 Suppl 1:35-42.

53. Ogasawara N, Yoshimine T, Noda H, Kondo Y, Izawa S, Shinmura T, et al. Clini-
cal risk factors for delayed bleeding after endoscopic submucosal dissection for 
colorectal tumors in Japanese patients. Eur J Gastroenterol Hepatol. 2016;28:1407-
14.

54. Suzuki S, Chino A, Kishihara T, Uragami N, Tamegai Y, Suganuma T, et al. Risk 
factors for bleeding after endoscopic submucosal dissection of colorectal neo-
plasms. World J Gastroenterol. 2014;20:1839-45.

55. Terasaki M, Tanaka S, Shigita K, Asayama N, Nishiyama S, Hayashi N, et al. Risk 
factors for delayed bleeding after endoscopic submucosal dissection for colorectal 
neoplasms. Int J Colorectal Dis. 2014;29:877-82.

56. Park SK, Seo JY, Lee MG, Yang HJ, Jung YS, Choi KY, et al. Prospective analysis 
of delayed colorectal post-polypectomy bleeding. Surg Endosc. 2018;32:3282-9.

57. Kwon MJ, Kim YS, Bae SI, Park YI, Lee KJ, Min JH, et al. Risk factors for delayed 
post-polypectomy bleeding. Intest Res. 2015;13:160-5.

58. Choung BS, Kim SH, Ahn DS, Kwon DH, Koh KH, Sohn JY, et al. Incidence and 
risk factors of delayed postpolypectomy bleeding: a retrospective cohort study. J 
Clin Gastroenterol. 2014;48:784-9.

59. Kim JH, Lee HJ, Ahn JW, Cheung DY, Kim JI, Park SH, et al. Risk factors for de-
layed post-polypectomy hemorrhage: a case-control study. J Gastroenterol Hepa-
tol. 2013;28:645-9.

60. Consolo P, Luigiano C, Strangio G, Scaffidi MG, Giacobbe G, Di Giuseppe G, et 
al. Efficacy, risk factors and complications of endoscopic polypectomy: ten year 
experience at a single center. World J Gastroenterol. 2008;14:2364-9.

61. Burgess NG, Metz AJ, Williams SJ, Singh R, Tam W, Hourigan LF, et al. Risk fac-
tors for intraprocedural and clinically significant delayed bleeding after wide-field 
endoscopic mucosal resection of large colonic lesions. Clin Gastroenterol Hepatol. 
2014;12:651-61.e1-3.

62. Metz AJ, Bourke MJ, Moss A, Williams SJ, Swan MP, Byth K. Factors that predict 
bleeding following endoscopic mucosal resection of large colonic lesions. Endos-
copy. 2011;43:506-11.

63. Zhang Q, An Sl, Chen Zy, Fu FH, Jiang B, Zhi Fc, et al. Assessment of risk factors 
for delayed colonic post-polypectomy hemorrhage: a study of 15553 polypecto-
mies from 2005 to 2013. PLoS One. 2014;9:e108290.

64. Watabe H, Yamaji Y, Okamoto M, Kondo S, Ohta M, Ikenoue T, et al. Risk assess-
ment for delayed hemorrhagic complication of colonic polypectomy: polyp-related 
factors and patient-related factors. Gastrointest Endosc. 2006;64:73-8.

65. Ferlitsch M, Moss A, Hassan C, Bhandari P, Dumonceau JM, Paspatis G, et al. 
Colorectal polypectomy and endoscopic mucosal resection (EMR): European 
Society of Gastrointestinal Endoscopy (ESGE) clinical guideline. Endoscopy. 
2017;49:270-97.

66. Kapetanos D, Beltsis A, Chatzimavroudis G, Katsinelos P. Postpolypectomy bleed-
ing: incidence, risk factors, prevention, and management. Surg Laparosc Endosc 
Percutan Tech. 2012;22:102-7.

67. Jaruvongvanich V, Prasitlumkum N, Assavapongpaiboon B, Suchartlikitwong S, 
Sanguankeo A, Upala S. Risk factors for delayed colonic post-polypectomy bleed-
ing: a systematic review and meta-analysis. Int J Colorectal Dis. 2017;32:1399-
406.

68. Shalman D, Gerson LB. Systematic review with meta-analysis: the risk of gas-
trointestinal haemorrhage post-polypectomy in patients receiving anti-platelet, 
anti-coagulant and/or thienopyridine medications. Aliment Pharmacol Ther. 
2015;42:949-56.

69. Buddingh KT, Herngreen T, Haringsma J, van der Zwet WC, Vleggaar FP, Breu-
melhof R, et al. Location in the right hemi-colon is an independent risk factor for 
delayed post-polypectomy hemorrhage: a multi-center case-control study. Am J 
Gastroenterol. 2011;106:1119-24.

70. Fujiya M, Tanaka K, Dokoshi T, Tominaga M, Ueno N, Inaba Y, et al. Efficacy and 
adverse events of EMR and endoscopic submucosal dissection for the treatment 
of colon neoplasms: a meta-analysis of studies comparing EMR and endoscopic 
submucosal dissection. Gastrointest Endosc. 2015;81:583-95.

71. Matsumoto M, Kato M, Oba K, Abiko S, Tsuda M, Miyamoto S, et al. Multicenter 
randomized controlled study to assess the effect of prophylactic clipping on post-
polypectomy delayed bleeding. Dig Endosc. 2016;28:570-6.

72. Park CH, Jung YS, Nam E, Eun CS, Park DI, Han DS. Comparison of efficacy 
of prophylactic endoscopic therapies for postpolypectomy bleeding in the col-
orectum: a systematic review and network meta-analysis. Am J Gastroenterol. 
2016;111:1230-43.

73. Paspatis GA, Paraskeva K, Theodoropoulou A, Mathou N, Vardas E, Oustamano-
lakis P, et al. A prospective, randomized comparison of adrenaline injection in 
combination with detachable snare versus adrenaline injection alone in the pre-
vention of postpolypectomy bleeding in large colonic polyps. Am J Gastroenterol. 
2006;101:2805; quiz 2913.

74. Kouklakis G, Mpoumponaris A, Gatopoulou A, Efraimidou E, Manolas K, Lirant-
zopoulos N. Endoscopic resection of large pedunculated colonic polyps and risk of 
postpolypectomy bleeding with adrenaline injection versus endoloop and hemo-
clip: a prospective, randomized study. Surg Endosc. 2009;23:2732-7.

75. Di Giorgio P, De Luca L, Calcagno G, Rivellini G, Mandato M, De Luca B. Detach-
able snare versus epinephrine injection in the prevention of postpolypectomy 
bleeding: a randomized and controlled study. Endoscopy. 2004;36:860-3.

76. Liaquat H, Rohn E, Rex DK. Prophylactic clip closure reduced the risk of delayed 
postpolypectomy hemorrhage: experience in 277 clipped large sessile or flat 
colorectal lesions and 247 control lesions. Gastrointest Endosc. 2013;77:401-7.

77. Zhang QS, Han B, Xu JH, Gao P, Shen YC. Clip closure of defect after endo-

scopic resection in patients with larger colorectal tumors decreased the adverse 
events. Gastrointest Endosc. 2015;82:904-9.

78. Ogiyama H, Tsutsui S, Murayama Y, Maeda S, Satake S, Nasu A, et al. Prophylac-
tic clip closure may reduce the risk of delayed bleeding after colorectal endoscopic 
submucosal dissection. Endosc Int Open. 2018;6:E582-8.

79. Fahrtash-Bahin F, Holt BA, Jayasekeran V, Williams SJ, Sonson R, Bourke MJ. 
Snare tip soft coagulation achieves effective and safe endoscopic hemostasis dur-
ing wide-field endoscopic resection of large colonic lesions (with videos). Gastro-
intest Endosc. 2013;78:158-63.e1.

80. Burgess NG, Bahin FF, Bourke MJ. Colonic polypectomy (with videos). Gastroin-
test Endosc. 2015;81:813-35.

81. Klein A, Bourke MJ. Advanced polypectomy and resection techniques. Gastroin-
test Endosc Clin N Am. 2015;25:303-33.

82. Kirschniak A, Kratt T, Stüker D, Braun A, Schurr MO, Königsrainer A. A new en-
doscopic over-the-scope clip system for treatment of lesions and bleeding in the 
GI tract: first clinical experiences. Gastrointest Endosc. 2007;66:162-7.

83. Repici A, Arezzo A, De Caro G, Morino M, Pagano N, Rando G, et al. Clinical 
experience with a new endoscopic over-the-scope clip system for use in the GI 
tract. Dig Liver Dis. 2009;41:406-10.

84. Kirschniak A, Subotova N, Zieker D, Königsrainer A, Kratt T. The over-the-scope 
clip (OTSC) for the treatment of gastrointestinal bleeding, perforations, and fistu-
las. Surg Endosc. 2011;25:2901-5.

85. Baron TH, Song LM, Ross A, Tokar JL, Irani S, Kozarek RA. Use of an over-the-
scope clipping device: multicenter retrospective results of the first U.S. experience 
(with videos). Gastrointest Endosc. 2012;76:202-8.

86. Manta R, Galloro G, Mangiavillano B, Conigliaro R, Pasquale L, Arezzo A, et al. 
Over-the-scope clip (OTSC) represents an effective endoscopic treatment for acute 
GI bleeding after failure of conventional techniques. Surg Endosc. 2013;27:3162-
4.

87. Parra-Blanco A, Kaminaga N, Kojima T, Endo Y, Uragami N, Okawa N, et al. 
Hemoclipping for postpolypectomy and postbiopsy colonic bleeding. Gastrointest 
Endosc. 2000;51:37-41.

88. Hirasawa K, Sato C, Makazu M, Kaneko H, Kobayashi R, Kokawa A, et al. Coagu-
lation syndrome: delayed perforation after colorectal endoscopic treatments. World 
J Gastrointest Endosc. 2015;7:1055-61.

89. Kuwano H, Nishimura Y, Oyama T, Kato H, Kitagawa Y, Kusano M, et al. Guide-
lines for diagnosis and treatment of carcinoma of the esophagus April 2012 edited 
by the Japan Esophageal Society. Esophagus. 2015;12:1-30.

90. Das A, Singh V, Fleischer DE, Sharma VK. A comparison of endoscopic treatment 
and surgery in early esophageal cancer: an analysis of surveillance epidemiology 
and end results data. Am J Gastroenterol. 2008;103:1340-5.

91. Cao Y, Liao C, Tan A, Gao Y, Mo Z, Gao F. Meta-analysis of endoscopic submuco-
sal dissection versus endoscopic mucosal resection for tumors of the gastrointesti-
nal tract. Endoscopy. 2009;41:751-7.

92. Guo HM, Zhang XQ, Chen M, Huang SL, Zou XP. Endoscopic submucosal dissec-
tion vs endoscopic mucosal resection for superficial esophageal cancer. World J 
Gastroenterol. 2014;20:5540-7.

93. Inoue H, Minami H, Kaga M, Sato Y, Kudo SE. Endoscopic mucosal resection and 
endoscopic submucosal dissection for esophageal dysplasia and carcinoma. Gas-
trointest Endosc Clin N Am. 2010;20:25-34, v-vi.

94. Yang D, Zou F, Xiong S, Forde JJ, Wang Y, Draganov PV. Endoscopic submuco-
sal dissection for early Barrett’s neoplasia: a meta-analysis. Gastrointest Endosc. 
2018;87:1383-93.

95. Global Burden of Disease Cancer Collaboration, Fitzmaurice C, Akinyemiju TF, Al 
Lami FH, Alam T, Alizadeh-Navaei R, et al. Global, regional, and national cancer 
incidence, mortality, years of life lost, years lived with disability, and disability-
adjusted life-years for 29 cancer groups, 1990 to 2016: a systematic analysis for 
the global burden of disease study. JAMA Oncol. 2018. doi: 10.1001/jamaon-
col.2018.2706. [Epub ahead of print]

96. Angrisani L, Santonicola A, Iovino P, Vitiello A, Zundel N, Buchwald H, et al. 
Bariatric surgery and endoluminal procedures: IFSO worldwide survey 2014. Obes 
Surg. 2017;27:2279-89.

97. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et al. Global, 
regional, and national prevalence of overweight and obesity in children and adults 
during 1980-2013: a systematic analysis for the Global Burden of Disease study 
2013. Lancet. 2014;384:766-81.

98. Jeong O, Park YK, Ryu SY, Kim DY, Kim HK, Jeong MR. Predisposing factors and 
management of postoperative bleeding after radical gastrectomy for gastric carci-
noma. Surg Today. 2011;41:363-8.

99. Pollard TR, Schwesinger WH, Page CP, Schauer PR, Sirinek KR. Upper gastroin-
testinal bleeding following major surgical procedures: prevalence, etiology, and 
outcome. J Surg Res. 1996;64:75-8.

100. Cook DJ, Griffith LE, Walter SD, Guyatt GH, Meade MO, Heyland DK, et al. The 
attributable mortality and length of intensive care unit stay of clinically important 
gastrointestinal bleeding in critically ill patients. Crit Care. 2001;5:368-75.

101. Bumaschny E, Doglio G, Pusajó J, Vetere L, Parra C, Grosso RM, et al. Postopera-
tive acute gastrointestinal tract hemorrhage and multiple-organ failure. Arch Surg. 
1988;123:722-6.

102. Park JY, Kim YW, Eom BW, Yoon HM, Lee JH, Ryu KW, et al. Unique patterns 
and proper management of postgastrectomy bleeding in patients with gastric can-
cer. Surgery. 2014;155:1023-9.

103. Weiner RA, El-Sayes IA, Theodoridou S, Weiner SR, Scheffel O. Early post-
operative complications: incidence, management, and impact on length of hospital 
stay. A retrospective comparison between laparoscopic gastric bypass and sleeve 



Gastrointestinal Intervention 2018 7(3), 112–122122

gastrectomy. Obes Surg. 2013;23:2004-12.
104. Kim MC, Kim W, Kim HH, Ryu SW, Ryu SY, Song KY, et al. Risk factors associated 

with complication following laparoscopy-assisted gastrectomy for gastric cancer: 
a large-scale korean multicenter study. Ann Surg Oncol. 2008;15:2692-700.

105. Wei HK, Wang SE, Shyr YM, Tseng HS, Tsai WC, Chen TH, et al. Risk factors for 
post-pancreaticoduodenectomy bleeding and finding an innovative approach to 
treatment. Dig Surg. 2009;26:297-305.

106. Feng J, Chen YL, Dong JH, Chen MY, Cai SW, Huang ZQ. Post-pancreaticoduo-
denectomy hemorrhage: risk factors, managements and outcomes. Hepatobiliary 
Pancreat Dis Int. 2014;13:513-22.

107. Yekebas EF, Wolfram L, Cataldegirmen G, Habermann CR, Bogoevski D, Koenig 
AM, et al. Postpancreatectomy hemorrhage: diagnosis and treatment: an analysis 
in 1669 consecutive pancreatic resections. Ann Surg. 2007;246:269-80.

108. Mañas-Gómez MJ, Rodríguez-Revuelto R, Balsells-Valls J, Olsina-Kissler JJ, 
Caralt-Barba M, Pérez-Lafuente M, et al. Post-pancreaticoduodenectomy hemor-
rhage. Incidence, diagnosis, and treatment. World J Surg. 2011;35:2543-8.

109. Chen JF, Xu SF, Zhao W, Tian YH, Gong L, Yuan WS, et al. Diagnostic and thera-
peutic strategies to manage post-pancreaticoduodenectomy hemorrhage. World J 
Surg. 2015;39:509-15.

110. Limongelli P, Khorsandi SE, Pai M, Jackson JE, Tait P, Tierris J, et al. Management 
of delayed postoperative hemorrhage after pancreaticoduodenectomy: a meta-
analysis. Arch Surg. 2008;143:1001-7.

111. Sapala JA, Wood MH, Sapala MA, Flake TM Jr. Marginal ulcer after gastric by-
pass: a prospective 3-year study of 173 patients. Obes Surg. 1998;8:505-16.

112. Lee YC, Wang HP, Yang CS, Yang TH, Chen JH, Lin CC, et al. Endoscopic he-
mostasis of a bleeding marginal ulcer: hemoclipping or dual therapy with epi-
nephrine injection and heater probe thermocoagulation. J Gastroenterol Hepatol. 
2002;17:1220-5.

113. Moghadamyeghaneh Z, Mills SD, Pigazzi A, Carmichael JC, Stamos MJ. Risk 
factors of postoperative upper gastrointestinal bleeding following colorectal resec-
tions. J Gastrointest Surg. 2014;18:1327-33.

114. Mayer G, Lingenfelser T, Ell C. The role of endoscopy in early postoperative haem-
orrhage. Best Pract Res Clin Gastroenterol. 2004;18:799-807.

115. Madan AK, Kuykendall SJ 4th, Ternovits CA, Tichansky DS. Mallory-Weiss tear 
after laparoscopic Roux-en-Y gastric bypass. Surg Obes Relat Dis. 2005;1:500-2.

116. Wang JB, Zheng CH, Li P, Xie JW, Lin JX, Lu J, et al. Effect of comorbidities on 
postoperative complications in patients with gastric cancer after laparoscopy-
assisted total gastrectomy: results from an 8-year experience at a large-scale single 
center. Surg Endosc. 2017;31:2651-60.

117. Jamil LH, Krause KR, Chengelis DL, Jury RP, Jackson CM, Cannon ME, et al. En-
doscopic management of early upper gastrointestinal hemorrhage following lapa-
roscopic Roux-en-Y gastric bypass. Am J Gastroenterol. 2008;103:86-91.

118. Kim KH, Kim MC, Jung GJ, Jang JS, Choi SR. Endoscopic treatment and risk fac-
tors of postoperative anastomotic bleeding after gastrectomy for gastric cancer. Int 
J Surg. 2012;10:593-7.

119. Besson R, Christidis C, Denet C, Bruyns L, Levard H, Gayet B, et al. Management 
of postoperative bleeding after laparoscopic left colectomy. Int J Colorectal Dis. 
2016;31:1431-6.

120. Lee S, Ahn JY, Na S, Na HK, Jung KW, Kim DH, et al. Clinical features of postop-
erative anastomotic bleeding after gastrectomy and efficacy of endoscopic hemo-
stasis: a case-control study. Surg Endosc. 2017;31:3210-8.

121. Tanizawa Y, Bando E, Kawamura T, Tokunaga M, Ono H, Terashima M. Early 

postoperative anastomotic hemorrhage after gastrectomy for gastric cancer. Gas-
tric Cancer. 2010;13:50-7.

122. Lim SG, Lee KM, Kim SS, Kim JS, Hwang JC, Shin SJ, et al. Endoscopic approach 
for postoperative complications following laparoscopic-assisted gastrectomy in 
early gastric cancer: literature review. Hepatogastroenterology. 2012;59:1308-12.

123. Mehran A, Szomstein S, Zundel N, Rosenthal R. Management of acute bleeding 
after laparoscopic Roux-en-Y gastric bypass. Obes Surg. 2003;13:842-7.

124. Fernández-Esparrach G, Bordas JM, Pellisé M, Gimeno-García AZ, Lacy A, Del-
gado S, et al. Endoscopic management of early GI hemorrhage after laparoscopic 
gastric bypass. Gastrointest Endosc. 2008;67:552-5.

125. Fernández de Sevilla Gómez E, Vallribera Valls F, Espin Basany E, Valverde 
Lahuerta S, Pérez Lafuente M, Segarra Medrano A, et al. Postoperative small 
bowel and colonic anastomotic bleeding. Therapeutic management and complica-
tions. Cir Esp. 2014;92:463-7.

126. Rabl C, Peeva S, Prado K, James AW, Rogers SJ, Posselt A, et al. Early and late ab-
dominal bleeding after Roux-en-Y gastric bypass: sources and tailored therapeutic 
strategies. Obes Surg. 2011;21:413-20.

127. Linn TY, Moran BJ, Cecil TD. Staple line haemorrhage following laparoscopic left-
sided colorectal resections may be more common when the inferior mesenteric 
artery is preserved. Tech Coloproctol. 2008;12:289-93.

128. Lou Z, Zhang W, Yu E, Meng R, Fu C. Colonoscopy is the first choice for early 
postoperative rectal anastomotic bleeding. World J Surg Oncol. 2014;12:376.

129. Nguyen NT, Rivers R, Wolfe BM. Early gastrointestinal hemorrhage after laparo-
scopic gastric bypass. Obes Surg. 2003;13:62-5.

130. Amr MA, Alzghari MJ, Polites SF, Khasawneh MA, Morris DS, Baron TH, et al. 
Endoscopy in the early postoperative setting after primary gastrointestinal anasto-
mosis. J Gastrointest Surg. 2014;18:1911-6.

131. Lau JY, Sung JJ, Lam YH, Chan AC, Ng EK, Lee DW, et al. Endoscopic retreatment 
compared with surgery in patients with recurrent bleeding after initial endoscopic 
control of bleeding ulcers. N Engl J Med. 1999;340:751-6.

132. Tang SJ, Rivas H, Tang L, Lara LF, Sreenarasimhaiah J, Rockey DC. Endoscopic 
hemostasis using endoclip in early gastrointestinal hemorrhage after gastric bypass 
surgery. Obes Surg. 2007;17:1261-7.

133. Parsi MA, Jang S. Hemospray for diffuse anastomotic bleeding. Gastrointest En-
dosc. 2014;80:1170.

134. Honegger C, Valli PV, Wiegand N, Bauerfeind P, Gubler C. Establishment of Over-
The-Scope-Clips (OTSC®) in daily endoscopic routine. United European Gastroen-
terol J. 2017;5:247-54.

135. Moreels TG, Hubens GJ, Ysebaert DK, Op de Beeck B, Pelckmans PA. Diagnostic 
and therapeutic double-balloon enteroscopy after small bowel Roux-en-Y recon-
structive surgery. Digestion. 2009;80:141-7.

136. Souto-Rodríguez R, Alvarez-Sánchez MV. Endoluminal solutions to bariatric sur-
gery complications: a review with a focus on technical aspects and results. World 
J Gastrointest Endosc. 2017;9:105-26.

137. Ferreira LE, Song LM, Baron TH. Management of acute postoperative hemorrhage 
in the bariatric patient. Gastrointest Endosc Clin N Am. 2011;21:287-94.

138. McEvoy SH, Lavelle LP, Hoare SM, O’Neill AC, Awan FN, Malone DE, et al. Pan-
creaticoduodenectomy: expected post-operative anatomy and complications. Br J 
Radiol. 2014;87:20140050.

139. Standop J, Schäfer N, Overhaus M, Schmitz V, Ladwein L, Hirner A, et al. Endo-
scopic management of anastomotic hemorrhage from pancreatogastrostomy. Surg 
Endosc. 2009;23:2005-10.



Our Goals:

Published by 
Society of Gastrointestinal Intervention

E-mail: sgisci@sgiw.org
http://www.sgiw.org

Copyright ⓒ Society of Gastrointestinal Intervention 

Endoscopy Radiology Surgery

is a unique multidisciplinary society to encourage and facilitate 
clinical and scientific collaboration

between radiologists, surgeons and gastroenterologists.

Multi-disciplinary Collaboration to promote world-wide Expertise
Establish a comprehensive GI intervention network among endoscopists, interventional radiologists and 
gastrointestinal surgeons for multidisciplinary collaboration and interaction

Sharing and advancing technological Innovations
Inform, promote and globalize the many outstanding technological innovations of each of the specialties

Foster future Specialists
Aid young brilliant doctors to make an early debut on the international stage through SGI

Become a Role Model
Showcasing the benefits of multi-disciplinary collaboration in science, education and clinical practice

http://www.sgiw.org/



