Masahide Hiyoshi, et al., J Emerg Med Trauma Surg Care 2023, 9: 067
DOI: 10.24966/ETS-8798/100067

HSOA Journal of

Emergency Medicine, Trauma and Surgical Care

Case Series

Management and outcome

of Endoscopic Retrograde
Cholangiopancreatography-
Related Duodenal Perforations:
How to Determine and What

is Recommended for Surgical
Treatment?

Hiyoshi M*, Wada T, Hamada T, Yano K, Imamura M and Nan-
ashima A

Department of Surgery, Faculty of Medicine, University of Miyazaki, Miyazaki,
Japan

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.
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Results

ERCP-related duodenal perforations occurred in 3 (0.06%) pa-
tients, and all were classified as type Il. 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.

Keywords: Duodenal perforation; ERCP; Stapfer’s classification;
Triple tube ostomy

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: #0-0489, 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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- Stapfer Time From )
. ) ERCP Biliary . Fluid Col- Treat- .
Case | Age | Sex | Disease Past History . Classifica- ERCPto CT . Symptoms Prognosis
Procedure Drainage A . lection ment
tion (Min)
Gastrectomy (B- II) N

CBD ) K K Discharge (29
1 61 Male Parivaterian diver- EST, Ext ENBD 11 63 No Free NOM

Stone K days)

ticulum
. Abdominal

CBD Cerebral Infraction A Death (42
2 83 Male A X EST, Ext ENBD 11 57 Yes Pain Defence Surgery

Stone Chronic hepatis ) days)

Parivaterian Abdominal )

CBD ) K . Discharge (19
3 79 Male diverticulum Hyper- EST, Ext ENBD I 54 No Pain Defence NOM

Stone . days)

tension (-)
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.

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 1la & 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
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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.

N

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.

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.

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, I, III, and IV perforations were
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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 CO,
is safe, and it can help to reduce the pain [20,21].

Type Il 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
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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

N

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.
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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.
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