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Introduction

 Endoscopic Retrograde Cholangio Pancreatography (ERCP) is a 
useful and necessary procedure for pancreato-biliary disorders.  Re-
cently, many procedures, including not only classical procedures such 
as cytology for the diagnosis of malignancy [1,2] biliary drainage for 
obstructive jaundice or cholangitis [3,4] and lithotripsy for biliary 
stones [5,6] but also the most recent procedures such as endoscopic 
papillectomy for papillary tumor [7,8] have been improved and per-
formed safely.  However, the rate of ERCP-related duodenal perfo-
rations remains high (0.2-1.5%) [9-13] and delayed diagnosis or its 
misdiagnosis can be fatal. The aims of this study were to confirm the 
results of ERCP-related duodenal perforations in our institution and 
to aid in determining indications and appropriate surgical treatment.

Methods
Patients

 From January 2002 through December 2015, the patients who re-
ceived ERCP at our Hospital were enrolled in this study.  Using their 
medical records, we investigate the ERCP procedures, time required 
from ERCP to Computed Tomography (CT) scan, CT findings, and 
endoscopic treatment and surgical treatment for the patients who had 
ERCP-related duodenal perforations. The study protocols were ap-
proved by the Human Ethics Review Board of our institution (ap-
proval no. and date: #O-0489, November 30, 2020).  Agreement by 
the patients to enter the study was obtained by an opt-out procedure 
for one month at the website and outpatient clinic of our hospital.

Classification of ERCP-related duodenal perforations

 ERCP-related duodenal perforations were classified using the 
classification system proposed by Stapfer et al. [13] as follows.  Type 
I: Lateral or medial wall perforation caused by the endoscope that 
tends to be large and remote from the ampulla.  Type II: Perivaterian  
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Abstract
Objective

 Endoscopic retrograde cholangiopancreatography (ERCP)-re-
lated duodenal perforations are a worrisome and life-threatening 
complication. The aims of this study were to confirm the results of 
ERCP-related duodenal perforations and to aid in determining indi-
cations and appropriate surgical treatment.

Methods

 From January 2002 through December 2015, 4953 patients who 
received ERCP were investigated.  We investigated the ERCP pro-
cedures, time required from ERCP to computed tomography (CT) 
scan, CT findings, and treatment that were performed on the patients 
who had ERCP-related duodenal perforations, which were classified 
according to Stapfer’s classification.

Results

 ERCP-related duodenal perforations occurred in 3 (0.06%) pa-
tients, and all were classified as type II.    Two patients were treated 
conservatively and recovered.  The third patient received surgical 
treatment 45 hours after injury. The perforated site was trimmed and 
primary closure was performed, drainage tube were inserted to the 
abdominal cavity, biliary tract, and intestine, and tube jejunostomy 
(triple tube ostomy) was performed.  After the emergency operation, 
although the perforation was closed, the patient died of multiple or-
gan failure 42 days after surgery.

Conclusions

 ERCP-related duodenal perforations are rare but require appro-
priate diagnosis and treatment as quickly as possible.  As surgical 
treatments, primary simple closure, abdominal drainage, and triple 
tube ostomy are recommended.
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injuries.  Type III: Distal bile duct injuries related to wire or basket 
instrumentation near an obstructing entity and that are often small.  
Type IV: Retroperitoneal air alone that is probably related to the use 
of compressed air to maintain patency of a lumen.

Results

 ERCP was performed on 4953 patients, and 3 patients had ER-
CP-related duodenal perforations (0.06%) (Table 1). All 3 were men 
with an average age of 74.3 ± 9.6 years. They received ERCP for cho-
ledocholithiasis, and 1 patient received ERCP with forward-viewing 
endoscope because of Billroth II reconstruction after gastrectomy for 
duodenal ulcer.  Endoscopic Sphincterotomy (EST) was performed 
on 372 patients, and all 3 of the perforated patients had received EST 
(0.81%) and extraction of gallstones. The duodenal perforations in 
these 3 patients were all classified as type II injury and were suspected 
based on the endoscopic findings during the procedure.  Contrast me-
dium leakage was recognized in 2 patients (cases 1, 2). An endoscopic 
nasobiliary drainage (ENBD) tube was placed for biliary drainage in 
all of them.  A CT scan was performed within about 1 hour after injury 
(54, 57, 63 min, respectively), and it revealed the presence of retrope-
ritoneal air.  One patient (case 2) had CT findings of fluid collection 
in the retroperitoneal space and received surgical treatment whereas 
the other two patients were treated conservatively. These two patients 
were discharged 29 and 19 days after injury, respectively.  Unfortuna-
tely, the patient who underwent surgery died 42 days after injury from 
multiple organ failure.

Case presentation
Case 2

 An 83-year-old-man received ERCP to treat his choledocholithia-
sis. A filling defect of about 10 mm in diameter that indicated the 
presence of gallstones was recognized in the common bile duct by 
cholangiography using contrast medium (Figure 1a & 1b ).  EST was 
performed and the stone was removed.  During the extraction using 
a balloon catheter, contrast medium leakage was confirmed by cho-
langiography and duodenal injury was suspected. A CT scan revealed 
retroperitoneal air that indicated duodenal penetration and the col-
lection of contrast medium in that space (Figure 2). Slight abdominal 
pain was observed but no peritoneal irritation sign, so conservative 
therapy with non per oral administration of antibiotics and a proton 
pump inhibitor was selected.  However, the patient’s abdominal pain 
increased, his body temperature rose to 39.7°C and tachycardia and 
hypotension indicative of septic shock appeared.  Blood examination  

revealed that his white blood cell count and C-reactive protein level 
were increased and his platelet count was decreased. Therefore, we 
abandoned conservative treatment and performed surgical treatment 
45 hours after ERCP.  Intraoperative findings revealed that the retro-
peritoneum was contaminated with bile and intestinal juice. As the 
surgical treatments, primary closure at the site of perforation, omental 
coverage, abdominal lavage, abdominal drainage, and catheter jeju-
nostomy were performed.  Although the site of perforation was clo-
sed, the patient’s general condition worsened over the postoperative 
course, and he subsequently died of multiple organ failure at 42 days 
after ERCP.

Case  Age  Sex Disease Past History  
ERCP 

Procedure
Biliary 

Drainage

Stapfer 
Classifica-

tion

Time From 
ERCP to CT 

(Min)

Fluid Col-
lection

Symptoms
Treat-
ment

Prognosis

1 61 Male
CBD 
Stone

Gastrectomy (B- II) 
Parivaterian diver-

ticulum 
EST, Ext ENBD II 63 No Free NOM

Discharge (29 
days)

2 83 Male
CBD 
Stone

Cerebral Infraction 
Chronic hepatis

EST, Ext ENBD II 57 Yes
Abdominal 

Pain Defence 
(+)

Surgery
Death (42 

days)

3 79 Male
CBD 
Stone

Parivaterian 
diverticulum Hyper-

tension
EST, Ext ENBD II 54 No

Abdominal 
Pain Defence 

(-)
NOM

Discharge (19 
days)

Table 1: ERCP-Related duodenal perforations in our institution. CBD Common Bile Duct, CT Computed Tomography;ENBD Endoscopic retrograde Chol-
angiopancreatography; EST  Endoscopic Spincteroctomy; EXt Extraction,NOM Non Operative Management.

Figure 1: X-ray images from Case 2. a) Cholangiography revealed a 
filling defect 10 mm in diameter (white arrow) that indicated stones in 
the common bile duct. b) Contrast medium leakage to the retroperitoneal 
space was confirmed (white arrowhead).

Figure 2: CT scan revealed retroperitoneal air that indicated duodenal 
penetration (white arrow) and with contrast medium collection in that 
space (white arrowhead).
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Case 3

 A 79-year-old man also underwent ERCP for treatment of his cho-
ledocholithiasis.  After EST and extraction of a common bile duct 
stone, 2 holes were recognized on the endoscopic view (Figure 3). We 
thought that one was anterior to the bile duct and that the other led to 
penetration of the retroperitoneal space. An ENBD tube was imme-
diately inserted into the bile duct.  A CT scan revealed retroperitoneal 
air but no fluid collection. He complained of slight abdominal pain 
but had no peritoneal irritation sign.

 Conservative therapy was selected, and his symptoms decreased.  
He accidentally removed the ENBD tube by himself 2 days after 
ERCP, but the tube was not replaced.  Follow-up CT performed 6 
days after ERCP revealed that the retroperitoneal air had disappeared 
(Figures 4a & 4b). He was discharged uneventfully 19 days after the 
injury.

Discussion

 ERCP-related duodenal perforations are worrisome and occasion-
ally life-threatening complications that occur at a rate of 0.2-1.5% 
[9-13].  The mortality rate of patients with perforation increases to 
5.9–33.3%, even if they receive surgical treatment [9-11,14,15].  Re-
cently the rate of ERCP-related complications has increased as the 
opportunity for endoscopic treatment has increased. Stapfer et al. re-
ported the classification and management of ERCP-related duodenal 
perforations [13]. The rates of type I, II, III, and IV perforations were  

13.8–25.4%, 58.0–75.9%, 6.9–22.1%, and 2.5–10.5%, respectively 
[11,15,16].  Because type I injury is mainly caused by the endoscope 
itself and tends to be a large injury such as a laceration, it commonly 
requires surgical repair.  Recently, according to improvements in en-
doscopic skill and treatments such as over-the-scope clipping [17,18] 
and purse-string suture [19], endoscopic repair has been attempted for 
duodenal perforation repair after endoscopic mucosal resection.  We 
assume that endoscopic repair was attempted initially even in type I 
injury, but it was allowable in patients whose general condition was 
stable and the injury site was small. However, it is important not to 
overdo endoscopic treatment.  During endoscopic repair, use of CO2 
is safe, and it can help to reduce the pain [20,21].

 Type II injury is caused mainly by EST or another treatment such 
as extraction of a stone near the papilla.  This injury is mostly treated 
by conservative, non-operative management (NOM), and its success 
rate was reported to be 60-70% [13,15]. Type III injury is caused 
when using a treatment device inserted to the biliary tract such as a 
guidewire or lithotripsy basket catheter, and it is commonly treated by 
NOM as with type II. For treatment of type II and III injuries, biliary 
drainage is important to prevent the spread of bile to the retroperitone-
um, hepatoduodenal ligament, and intraabdominal space.  Recently, 
fully covered self-expandable metallic stents were used as conserva-
tive therapy for type II injury, and the results were good [22,23]. Type 
IV perforations are revealed only by the presence of retroperitoneal 
air with no physical symptoms.  The cause is unknown, and this per-
foration is also treated conservatively or by observation of the pa-
tient’s course.

 In this study, all 3 patients with perforation were classified as 
having a type II injury and received conservative treatment initially.  
Even if conservative treatment is chosen, surgeons should take care 
to determine whether surgical treatment is necessary as the decision 
is very important but very difficult.  Stapfer et al. reported the sur-
gical indications for treatment of perforation to be large extravasa-
tion of contrast at the time of ERCP, fluid collection observed on the 
follow-up CT, ERCP for choledocholithiasis, massive subcutaneous 
emphysema after ERCP, and failure of NOM [13]. Wu et al. reported 
that a CT findings of retroperitoneal fluid collection had a poor prog-
nosis [24]. Park et al. reported that surgery should be considered in 
conditions of failed endoscopic closure, serious leakage of contrast 
material, development of sepsis during conservative management, 
peritonitis, undrained fluid retention in the peritoneum, worsening 
patient condition [25]. One of our patients unfortunately died after 
surgical treatment.  He had retroperitoneal fluid collection by CT just 
after the ERCP scan, which indicated that careful, close follow-up 
was needed.  Ultimately, he died of multiple organ failure and we 
assumed that the main cause of failure was the long time until surgical 
treatment was performed.  Delay of surgery by more than 24 hours 
after ERCP results in high mortality [9,11], so the decision to perform 
surgery should be made within 24 hours after ERCP.

 Commonly, because the periampullary site is complicated anatom-
ically, it is hard to diagnosis and repair the perforated site correctly, 
but it is necessary. There are many procedures surgeons can perform 
to treat duodenal perforations such as primary simple closure, sero-
sal patch closure, pyloric exclusion and pancreaticoduodenectomy. 
However, emergency pancreaticoduodenectomy is too invasive and 
has high mortality rates of up to 30-40%, so it is not recommended 
except when the patient truly requires it and it should be performed by 
expert hepato-biliary-pancreatic surgeons [26,27]. Pyloric exclusion  

Figure 3: Endoscopic view revealed 2 holes. One was anterior to the bile 
duct (white arrowhead) and the other led to penetration of the retroperito-
neal space (white arrow).

Figure 4: CT scans from Case 3.  a) CT scan revealed retroperitoneal air 
but not fluid collection.  b) Follow-up CT performed 6 days after ERCP 
showed disappearance of the retroperitoneal air.

doi: 10.24966/ETS-8798/100067


Citation: Masahide Hiyoshi, Takashi Wada, Takeomi Hamada, Koichi Yano, Naoya Imamura and Atsushi Nanashima (2023) Management and outcome of Endo-
scopic Retrograde Cholangiopancreatography-Related Duodenal Perforations: How to Determine and What is Recommended for Surgical Treatment?. J Emerg 
Med Trauma Surg Care 9: 067.

• Page 4 of 5 •

J Emerg Med Trauma Surg Care ISSN: 2378-8798, Open Access Journal
DOI: 10.24966/ETS-8798/100067

Volume 9 • Issue 1 • 100067

would appear to be useful for repair of duodenal trauma, although no 
difference was reported in surgical outcomes of morbidity and mor-
tality between primary closure and pyloric exclusion [28,29]. Ivantu-
ry et al. reported that serosal patch repair had a high morbidity rate 
compared with primary repair and an additional serosal patch did not 
improve the results [30]. So, primary simple closure would appear to 
be the best basic surgical procedure for ERCP-related duodenal perfo-
rations.  When the sites of perforation can be recognized, debridement 
and primary closure should be attempted.

 There are some important technical points to consider in the sur-
gical treatment of perforation.  First, at a minimum, appropriate ab-
dominal drainage is necessary [31,32]. In type II injury, the perforated 
site can spread between the duodenum and pancreas, so debridement 
and primary simple closure can be difficult in some cases.  Even in 
such cases when the site of perforation cannot be identified or cannot 
be closed, a drainage tube must be inserted to the retroperitoneal and 
peritoneal spaces that are close to the duodenum.  Second, intestinal 
decompression via the stomach or duodenum is useful and less inva-
sive. Third, we assume that biliary drainage is useful to prevent the 
condition from worsening [12,33]. For biliary drainage, a C-tube or 
T-tube can be inserted via a cystic duct or common bile duct.  If pos-
sible, catheter jejunostomy is recommended to maintain enteral nu-
trition and it can accelerate the repair of duodenal perforations (triple 
tube ostomy) [33,34]. Of course, blood loss and surgical time should 
be kept to a minimum to reduce surgical stress on the patients.

 We present a management strategy for ERCP-related duode-
nal perforations based on our opinion (Figure 5). As the first step, a 
CT scan is necessary for diagnosis and classification. Type I injury  

requires surgical treatment, whereas Type III and IV injuries may be 
treated conservatively. For Type II injury, the surgeon needs to iden-
tify whether conservative or surgical treatment is best. As mentioned 
earlier, the presence of the retroperitoneal fluid collection should be 
assessed as its presence indicates the need for surgical treatment. In 
the second step, endoscopic treatments such as closure of the per-
foration or biliary drainage are attempted by an expert endoscopist. 
For Non-Operative Management (NPO) decompression by nasogas-
tric tube, administration of a proton pump inhibitor, broad-spectrum 
antibiotics, octreotide can be selected. Surgeons should also pay at-
tention to the appearance or exacerbation of abdominal symptoms. 
In addition, imaging evaluations are needed 6-12, 24, 48-72 hours 
after injury. If possible, the decision to perform surgical treatment 
should be made within 12 hours. As surgical treatments, abdominal 
drainage, primary closure, biliary drainage with C- or T-tube, cathe-
ter decompression and catheter jejunostomy (triple tube ostomy) are 
recommended.

Conclusion
 ERCP-related duodenal perforations are rare but require appropri-
ate diagnosis and treatment. As surgical treatments, primary simple 
closure, abdominal drainage, triple tube ostomy are recommended.

Funding
 The authors received no financial support for the research, author-
ship and publication of this article.

Declaration of interest
The authors declare that there is no conflict of interest.

References
1. Chang HY, Liu B, Wang YZ, Liu B, Wang WJ, et al. (2020) Percutaneous 

transhepatic cholangiography versus endoscopic retrograde cholangiogra-
phy for the pathological diagnosis of suspected malignant bile duct stric-
tures. Medicine 99: e19545.

2. Navaneethan U, Njei B, Lourdusamy V, Konjeti R, Vargo JJ, et al. (2015) 
Comparative effectiveness of biliary brush cytology and intraductal biopsy 
for detection of malignant biliary strictures: a systematic review and me-
ta-analysis. Gastrointest Endosc 81: 168-176.

3. Wang AY, Yachimski PS (2018) Endoscopic management of pancreatobili-
ary neoplasms. Gastroenterology 154: 1947-1963.

4. Mukai S, Itoi T, Baron TH, Takada T, Strasberg SM, et al. (2017) Indica-
tions and techniques of biliary drainage for acute cholangitis in updated 
Tokyo Guidelines 2018. J Hepatobiliary Pancreat Sci 24: 537-549.

5. Lyu Y, Cheng Y, Li T, Cheng B, Jin X (2019) Laparoscopic common bile 
duct exploration plus cholecystectomy versus endoscopic retrograde chol-
angiopancreatography plus laparoscopic cholecystectomy for cholecysto-
choledocholithiasis: a meta-analysis. Surg Endosc  33: 3275-3286.

6. Park CH, Jung JH, Nam E, Kim EH, Kim MG, et al. (2018) Comparative 
efficacy of various endoscopic techniques for the treatment of common 
bile duct stones: a network meta-analysis. Gastrointest Endosc 87: 43-57.

7. Li S, Wang Z, Cai F, Linghu E, Sun G, et al. (2019) New experience of 
endoscopic papillectomy for ampullary neoplasms. Surg Endosc 33: 612-
619.

8. Van der Wiel SE, Poley JW, Koch AD (2019) Endoscopic resection of ad-
vanced ampullary adenomas: a single-center 14-year retrospective cohort 
study. Surg Endosc 33: 1180-188.

9. Patil NS, Solanki N, Mishra PK, Sharma BC, Saluja SS, et al. (2020) ER-
CP-related perforation: an analysis of operative outcomes in a large series 
over 12 years. Surg Endosc 34: 77-87.

Figure 5: Our management strategy for ERCP-related duodenal perfora-
tion. E (N) BD endoscopic (naso) biliary drainage, E (N) PD endoscopic 
(naso) pancreatic drainage, NOM non-operative management, NPO no 
peroral, NG tube nasogastric tube, PPI.

doi: 10.24966/ETS-8798/100067
https://pubmed.ncbi.nlm.nih.gov/25440678/
https://pubmed.ncbi.nlm.nih.gov/25440678/
https://pubmed.ncbi.nlm.nih.gov/25440678/
https://pubmed.ncbi.nlm.nih.gov/25440678/
https://pubmed.ncbi.nlm.nih.gov/29458151/
https://pubmed.ncbi.nlm.nih.gov/29458151/
https://pubmed.ncbi.nlm.nih.gov/28834389/
https://pubmed.ncbi.nlm.nih.gov/28834389/
https://pubmed.ncbi.nlm.nih.gov/28834389/
https://pubmed.ncbi.nlm.nih.gov/30511313/
https://pubmed.ncbi.nlm.nih.gov/30511313/
https://pubmed.ncbi.nlm.nih.gov/30511313/
https://pubmed.ncbi.nlm.nih.gov/30511313/
https://pubmed.ncbi.nlm.nih.gov/28756105/
https://pubmed.ncbi.nlm.nih.gov/28756105/
https://pubmed.ncbi.nlm.nih.gov/28756105/
https://pubmed.ncbi.nlm.nih.gov/30421083/
https://pubmed.ncbi.nlm.nih.gov/30421083/
https://pubmed.ncbi.nlm.nih.gov/30421083/
https://pubmed.ncbi.nlm.nih.gov/30167949/
https://pubmed.ncbi.nlm.nih.gov/30167949/
https://pubmed.ncbi.nlm.nih.gov/30167949/
https://pubmed.ncbi.nlm.nih.gov/30859489/
https://pubmed.ncbi.nlm.nih.gov/30859489/
https://pubmed.ncbi.nlm.nih.gov/30859489/


Citation: Masahide Hiyoshi, Takashi Wada, Takeomi Hamada, Koichi Yano, Naoya Imamura and Atsushi Nanashima (2023) Management and outcome of Endo-
scopic Retrograde Cholangiopancreatography-Related Duodenal Perforations: How to Determine and What is Recommended for Surgical Treatment?. J Emerg 
Med Trauma Surg Care 9: 067.

• Page 5 of 5 •

J Emerg Med Trauma Surg Care ISSN: 2378-8798, Open Access Journal
DOI: 10.24966/ETS-8798/100067

Volume 9 • Issue 1 • 100067

10. Mousa HM, Hefny AF,  Abu-Zidan FM (2020) Life-threatening duodenal 
perforation complicating endoscopic retrograde cholangiopancreatogra-
phy: a case series. Int J Surg Case Rep 66: 404-407.

11. Cirocchi R, Kelly MD, Griffiths EA, Tabola R, Sartelli M, et al. (2017) 
A systematic review of the management and outcome of ERCP related 
duodenal perforations using a standardized classification system. Surgeon 
15: 379-387.

12. Machado NO (2012) Management of duodenal perforation post-endoscop-
ic retrograde cholangiography. When and whom to operate and what fac-
tors determine the outcome?. A review article JOP 13: 18-25.

13. Stapfer M, Selby RR, Stain SC, Katkhouda N, Parekh D, et al. (2000) 
Management of duodenal perforation after endoscopic retrograde cholan-
giopancreatography and sphincterotomy. Ann Surg 232: 191-198.

14. Jin YJ, Jeong S, Kim JH, Hwang JC, Yoo BM, et al. (2013) Clinical course 
and proposed treatment strategy for ERCP-related duodenal perforation: a 
multicenter analysis. Endoscopy 45: 806-812.

15. Vezakis A, Fragulidis G, Polydorou A (2015) Endoscopic retrograde chol-
angiopancreatography-related perforations: Diagnosis and management. 
World J Gastrointest Endosc 7: 1135-1141.

16. Shi D, Yang JF, Liu YP (2019) Endoscopic treatment of endoscopic retro-
grade cholangiopancreatography-related duodenal perforations. J Laparo-
endosc Adv Surg Tech A 29: 385-391.

17. Weiland T, Fehlker M, Gottwald T, Schurr MO (2013) Performance of 
the OTSC System in the endoscopic closure of iatrogenic gastrointestinal 
perforations: a systematic review. Surg Endosc 27: 2258-2274.

18. Tashima T, Nonaka K, Ryozawa R (2018) Endoscopic omental patch using 
an over-the-scope clip for endoscopic retrograde cholangiopancreatogra-
phy-related large duodenal perforation. Dig Endosc 30: 524.

19. Zhu S, Lin J, Xu F, Guo S, Huang S, et al. (2019) Purse-string sutures using 
novel endoloops and repositionable clips for the closure of large iatrogenic 
duodenal perforations with single-channel endoscope: a multicenter study. 
Surg Endosc 33: 1319-1325.

20. Passos ML, Ribeiro IB, de Moura DTH, Korkischko N, Silva GLR, et 
al. (2019) Efficacy and safety of carbon dioxide insufflation versus air in-
sufflation during endoscopic retrograde cholangiopancreatography in ran-
domized controlled trials: a systematic review and meta-analysis. Endosc 
Int Open 7: e487-e497.

21. Muraki T, Arakura N, Kodama R, Maruyama M, Itou T, et al. (2013) Com-
parison of carbon dioxide and air insufflation use by non-expert endosco-
pist during endoscopic retrograde cholangiopancreatography. Dig Endosc 
25: 189-196.

22. Odemis B, Oztas E, Kuzu UB, Parlak E, Disibeyaz S, et al. (2016) Can a 
fully covered self-expandable metallic stent be used temporarily for the 
management of duodenal retroperitoneal perforation during ERCP as a 
part of conservative therapy? Surg Laparosc Endosc Percutan Tech 26: 
e9-e17.

23. Tringali A, Pizzicannella M, Andrisani G, Cintolo M, Hassan C, et al. 
(2018) Temporary FC-SEMS for type II ERCP-related perforations: a case 
series from two referral centers and review of the literature. Scand J Gas-
troenterol 53: 760-767.

24. Wu HM, Dixon E, May GR (2006) Management of perforation after endo-
scopic retrograde cholangiopancreatography (ERCP): a population-based 
review. HPB (Oxford) 8: 393-399.

25. Park SM (2016) Recent advanced endoscopic management of endoscopic 
retrograde cholangiopancreatography related duodenal perforations. Clin 
Endosc 49: 376-382.

26. Nentwich MF, Reeh M, Uzunoglu FG, Bachmann K, Bockhorn M, et al. 
(2016) Non-trauma emergency pancreatoduodenectomies: A single-center 
retrospective analysis. World J Surg 40: 2261-2266.

27. Lissidini G, Prete FP, Piccinni G, Gurrado A, Giungato S, et al. (2015) 
Emergency pancreaticoduodenectomy: When is it needed? A dual non-trau-
ma centre experience and literature review. Int J Surg 21: S83-S88.

28. Cruvinel Neto J, Pereira BM, Riberio MA Jr, Rizoli S, Fraga GP, et al. 
(2014) Is there a role for pyloric exclusion after severe duodenal trauma? 
Rev Col Bras Cir 41: 228-231.

29. Velmahos GC, Constantinou C, Kasotakis G (2008) Safety of repair for 
severe duodenal injuries. World J Surg 32: 7-12.

30. Ivantury RR, Gaudino J, Ascer E, Ramirez-Schon G, Stahl WM, et al. 
(1985) Treatment of penetrating duodenal injuries: primary repair vs. re-
pair with decompressive enterostomy/serosal patch. J Trauma 25: 337-341.

31. Alfieri S, Rosa F, Cina C, Tringali A, Perri V, et al. (2013) Management 
of duodeno-pancreato-biliary perforations after ERCP: outcomes from an 
Italian tertiary referral center. Surg Endosc 27: 2005-2012.

32. Krishna RP, Singh RK, Behari A, Kumar A, Saxena R, et al. (2011) 
Post-endoscopic retrograde cholangiopancreatography perforation man-
aged by surgery or percutaneous drainage. Surg Today 41: 660-666.

33. Fujikuni N, Tanabe K, Yamamoto H, Suzuki T, Tokumoto N, et al. (2011) 
Triple-tube-ostomy: a novel technique for the surgical treatment of iatro-
genic duodenal perforation. Case Rep Gastroenterol 5: 672-679.

34. Ali WM, Ansari MM, Rizvi SAA, Rabb AZ, Mansoor T, et al. (2018) Ten-
year experience of managing giant duodenal ulcer perforations with triple 
tube ostomy at tertiay hospital at north India. Indian J Surg 80: 9-13.

doi: 10.24966/ETS-8798/100067
https://pubmed.ncbi.nlm.nih.gov/31978721/
https://pubmed.ncbi.nlm.nih.gov/31978721/
https://pubmed.ncbi.nlm.nih.gov/31978721/
https://pubmed.ncbi.nlm.nih.gov/28619547/
https://pubmed.ncbi.nlm.nih.gov/28619547/
https://pubmed.ncbi.nlm.nih.gov/28619547/
https://pubmed.ncbi.nlm.nih.gov/28619547/
https://pubmed.ncbi.nlm.nih.gov/22233942/
https://pubmed.ncbi.nlm.nih.gov/22233942/
https://pubmed.ncbi.nlm.nih.gov/22233942/
https://pubmed.ncbi.nlm.nih.gov/10903596/
https://pubmed.ncbi.nlm.nih.gov/10903596/
https://pubmed.ncbi.nlm.nih.gov/10903596/
https://pubmed.ncbi.nlm.nih.gov/23907814/
https://pubmed.ncbi.nlm.nih.gov/23907814/
https://pubmed.ncbi.nlm.nih.gov/23907814/
https://pubmed.ncbi.nlm.nih.gov/26468337/
https://pubmed.ncbi.nlm.nih.gov/26468337/
https://pubmed.ncbi.nlm.nih.gov/26468337/
https://pubmed.ncbi.nlm.nih.gov/30676226/
https://pubmed.ncbi.nlm.nih.gov/30676226/
https://pubmed.ncbi.nlm.nih.gov/30676226/
https://pubmed.ncbi.nlm.nih.gov/23340813/
https://pubmed.ncbi.nlm.nih.gov/23340813/
https://pubmed.ncbi.nlm.nih.gov/23340813/
https://pubmed.ncbi.nlm.nih.gov/29577438/
https://pubmed.ncbi.nlm.nih.gov/29577438/
https://pubmed.ncbi.nlm.nih.gov/29577438/
https://pubmed.ncbi.nlm.nih.gov/30460503/
https://pubmed.ncbi.nlm.nih.gov/30460503/
https://pubmed.ncbi.nlm.nih.gov/30460503/
https://pubmed.ncbi.nlm.nih.gov/30460503/
https://pubmed.ncbi.nlm.nih.gov/31041365/
https://pubmed.ncbi.nlm.nih.gov/31041365/
https://pubmed.ncbi.nlm.nih.gov/31041365/
https://pubmed.ncbi.nlm.nih.gov/31041365/
https://pubmed.ncbi.nlm.nih.gov/31041365/
https://pubmed.ncbi.nlm.nih.gov/23368405/
https://pubmed.ncbi.nlm.nih.gov/23368405/
https://pubmed.ncbi.nlm.nih.gov/23368405/
https://pubmed.ncbi.nlm.nih.gov/23368405/
https://pubmed.ncbi.nlm.nih.gov/26766320/
https://pubmed.ncbi.nlm.nih.gov/26766320/
https://pubmed.ncbi.nlm.nih.gov/26766320/
https://pubmed.ncbi.nlm.nih.gov/26766320/
https://pubmed.ncbi.nlm.nih.gov/26766320/
https://pubmed.ncbi.nlm.nih.gov/29688094/
https://pubmed.ncbi.nlm.nih.gov/29688094/
https://pubmed.ncbi.nlm.nih.gov/29688094/
https://pubmed.ncbi.nlm.nih.gov/29688094/
https://pubmed.ncbi.nlm.nih.gov/18333093/
https://pubmed.ncbi.nlm.nih.gov/18333093/
https://pubmed.ncbi.nlm.nih.gov/18333093/
https://pubmed.ncbi.nlm.nih.gov/27484814/
https://pubmed.ncbi.nlm.nih.gov/27484814/
https://pubmed.ncbi.nlm.nih.gov/27484814/
https://pubmed.ncbi.nlm.nih.gov/27138883/
https://pubmed.ncbi.nlm.nih.gov/27138883/
https://pubmed.ncbi.nlm.nih.gov/27138883/
https://pubmed.ncbi.nlm.nih.gov/26130436/
https://pubmed.ncbi.nlm.nih.gov/26130436/
https://pubmed.ncbi.nlm.nih.gov/26130436/
https://pubmed.ncbi.nlm.nih.gov/25140657/
https://pubmed.ncbi.nlm.nih.gov/25140657/
https://pubmed.ncbi.nlm.nih.gov/25140657/
https://pubmed.ncbi.nlm.nih.gov/17952703/
https://pubmed.ncbi.nlm.nih.gov/17952703/
https://pubmed.ncbi.nlm.nih.gov/3886918/
https://pubmed.ncbi.nlm.nih.gov/3886918/
https://pubmed.ncbi.nlm.nih.gov/3886918/
https://pubmed.ncbi.nlm.nih.gov/23299135/
https://pubmed.ncbi.nlm.nih.gov/23299135/
https://pubmed.ncbi.nlm.nih.gov/23299135/
https://pubmed.ncbi.nlm.nih.gov/21533938/
https://pubmed.ncbi.nlm.nih.gov/21533938/
https://pubmed.ncbi.nlm.nih.gov/21533938/
https://pubmed.ncbi.nlm.nih.gov/22235196/
https://pubmed.ncbi.nlm.nih.gov/22235196/
https://pubmed.ncbi.nlm.nih.gov/22235196/
https://pubmed.ncbi.nlm.nih.gov/29581678/
https://pubmed.ncbi.nlm.nih.gov/29581678/
https://pubmed.ncbi.nlm.nih.gov/29581678/


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

 
Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

 
Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

	_GoBack

