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Abstract

Clinically significant bleeding is an uncommon complication of diagnostic endoscopic retrograde cholangiopancreatography. But the endoscopists
needs to be skilled at prevention and management. Post ERCP bleeding is most often seen following sphincterotomy. The overall risk of bleeding
in patients undergoing sphincterotomy is approximately 1-2 percent. Most bleeding episodes are mild to moderate in severity. The risk of bleeding
can be minimized by identifying patients at risk, correcting coagulation abnormalities and careful technique by skilled endoscopists in high-volume
centers. Post-sphincterotomy bleeding often stops spontaneously and is rarely life-threatening, except in patients with a bleeding diathesis. Most
clinically relevant bleedings can be managed with medical treatment and/or endoscopic therapy, which should be performed without delay in
patients who have immediate bleeding. Endoscopic therapy options include epinephrine injection, hemostatic clips, thermal therapy and placement
of full covered self-expandable metal stents. Angiography or surgery is usually reserved for patients with refractory bleeding and is rarely required.
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1. Introduction

Endoscopic retrograde cholangiopancreatography (ERCP)
remains the standard and invaluable procedure for diagnosis,
evaluation, and management of pancreaticobiliary disorders.
Over time, the role of ERCP has evolved from a diagnostic to
therapeutic intervention because of improvements in other
imaging modalities. While this expansion has improved
treatment modalities for biliary pathology, complications and
adverse events following ERCP continue to persist and may
have a significant impact on patients’ morbidity and rarely
mortality (Talukdar, 2016).

Diagnostic ERCP  alone or with associated
pancreaticobiliary instrumentation and therapy may cause a
variety of complications and adverse events, including
pancreatitis, hemorrhage, cholecystitis, infection, intestinal
perforation and cardiopulmonary events. These adverse events
ranges from full recovery after an additional few days of
hospitalization to severe and devastating outcomes such as
permanent disability or death. Adverse events, along with
increased morbidity, may also cause significant concern for the
endoscopist and exposure to medical malpractice claims.
Though ERCP is considered to be safe and effective, it carries
the highest risk of procedure-related complications among all
endoscopic procedures. Despite advances in endoscopic
technology, better operator experience and research-driven
safety protocols, the incidence of ERCP-related complications

and mortality remains relatively constant. Several distinct
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studies reported a relatively consistent frequency of ERCP
complications and mortality rates over a decade between 10—
12% and 0.4-1.4%, respectively (Siiki et al., 2012; Kapral et
al., 2012; Glomsaker et al., 2013)

Bleeding is one of the most feared complications of
therapeutic biliary endoscopy. Although it has become a
relatively rare complication of ERCP due to advances in
equipment and skills, it is still a problem. It is critical for the
endoscopist to understand how to avoid and treat adverse
events. This chapter will focus on bleeding-related adverse
events, including risk factors, prevention, and management.

The most common cause of ERCP-related bleeding is
endoscopic biliary and/or pancreatic sphincterotomy, which
has been reported in as few as 0.1% but up to 2% of cases
(Chandrasekhara et al., 2017). The true incidence is unknown,
and variable rates are described due to retrospective study
design, lack of standardized definitions and insufficient data on
relevant patient and physician factors. Bleeding seen
endoscopically during sphincterotomy is often reported as an
adverse event, but itself does not represent an adverse outcome
to the patient unless there is clinically significant blood loss or

a change in management.

2. Classification and grading
A more recent statement by the American Society for
Gastrointestinal Endoscopy (ASGE) defines bleeding as
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hematemesis and/or melena or a hemoglobin drop >2 g
following a procedure (Cotton et al., 2010). Bleeding after
ERCP is classified as either immediate (intraprocedural or
immediately after) or delayed (hours to weeks post-procedure
with late being any time after 14 days). Delayed bleeding
occurs from hours up to several weeks after endoscopic
sphincterotomy  and/or  endoscopically  interventions.
Furthermore, bleeding can be classified as clinically significant
(mild, moderate, and severe) or insignificant, based on the
presence or absence of overt GI bleeding and/or change in
hemoglobin level or the requirement for a secondary
intervention such as endoscopy or blood transfusion.

Table 1. Severity grading of the post ERCP bleeding

The initial grading system proposed by Cotton et al.
defined the severity of ERCP-related adverse events according
to the number of transfused units and requirement for
angiographic or surgical interventions (Cotton et al., 1991).
Hospital admission and level of acuity are also critical
descriptors. An adverse event that requires an unplanned
hospital admission or prolongation of hospital stay for <3
nights is graded mild in severity compared to severe if
requiring >10 nights or >1 night in ICU. Bleeding that requires
transfusion or a repeat endoscopy is graded as moderate
severity (Cotton et al., 2010). The traditional and new ERCP-
related bleeding severity grading scores suggested by Cotton et
al. are collectively shown in Table 1.

Either of the following:

e Clinical (not just endoscopic)
evidence of bleeding

e Hemoglobin drop <3 gr/dL and no
need for transfusion

e Abortion of procedure

¢ Unplanned admission <4 nights

e ICU admission 1 night

Any one of the following:

o Need for transfusion (<4 units)

e Repeat endoscopy or *interventional radiology
e Unplanned admission 4 -10 nights

e Intervention for integument injuries

Any one of the following:

e Transfusion >5 units

e Unplanned admission >10 nights
e ICU admission > 1 night

e Need for surgery

e Permanent disability

ICU, intensive care unit. *Radiology angiography intervention is classified as moderate severity grading in the new Cotton’s grading system
(Cotton et al., 2010). However, this was considered a serious situation according to the traditional severity grading system (Cotton et al., 1991)

3. Risk factors

The risk factors for ERCP-related bleeding can be categorized
as patient-related, technique related and operator related
factors. When evaluating a patient with post-ERCP bleeding, it
is important to define the patient profile, including medical
comorbidities, anatomical variants and medications.

A landmark prospective study by Freeman et al. described
the rate of adverse events after endoscopic biliary
sphincterotomy according to the patient, procedure, and
endoscopic technique. Clinically significant bleeding occurred
in 2% (n = 48) of 2453 patients included in this study and was
mild at 0.6%, moderate at 0.9% and severe at 0.5%.
Multivariable analysis identified 5 independent risk factors for
post-ERCP bleeding (PEB), including three patient-related
factors: the presence of coagulopathy, active cholangitis before
the procedure and initiation of anticoagulant therapy within
three days after ERCP. Endoscopist’s mean case volume (<1
per week) was the only operator-related factor and the fifth risk
factor was the occurrence of any observed bleeding during the
procedure (Freeman et al., 1996). Risk factors for PEB in
multivariate analyses are shown in Table 2 (Srinivasan and Fre,
2019).

3.1. Patient- related factors
The role of anticoagulants and antiplatelets in post-ERCP

bleeding has been a topic of interest as the use of
antithrombotic therapy, as well as dual antiplatelet agents
(APA) and acetylsalicylic acid (ASA) increases the risk of
bleeding. Current guidelines suggest withholding APAs (not
ASA) before ERCP. In Patients who start on anticoagulation
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within 3 days after ERCP due to any coagulopathies have an
increased the risk of PEB. ASA or NSAIDs in the
periprocedural period is safe and does not increase the risk of
bleeding after ERCP. Current guidelines suggest that low doses
of aspirin or NSAIDs may be continued safely in the peri-
endoscopic period.

Table 2. Risk factors for PEB in most studies analyses

Definite
(Significant by

W EV I No
(Significant by (Not significant by
univariate analyses) multivariate
analyses)

multivariate
analyses)

o Coagulopathy e Cirrhosis e Aspirin or
¢ Anticoagulation e Dilated CBD NSAID
<3 days after ES e CBD stone e Ampullary tumor
e Cholangitis before e Periampullary o Longer length
ERCP diverticulum e sphincterotomy
¢ Bleeding during e Precut ¢ Extension of prior
ES sphincterotomy ES
e Lower ERCP case
volume

CBD, Common bile duct; ES, endoscopic sphincterotomy; NSAID,
nonsteroidal anti-inflammatory drug.

Although the risk of bleeding associated with the use of a
thienopyridine (ticlopidine, clopidogrel, and prasugrel) has not
been well studied, it is recommended that these medications be
discontinued at least five to seven days before high-risk
endoscopic procedures (e.g., ERCP with sphincterotomy) with
patients continued or switched to aspirin monotherapy until the
thienopyridine can be safely resumed (Freeman et al., 1996;
Acosta et al., 2016; Chandrasekhara et al., 2017). A recent
South Korean study demonstrated at the timing of restarting
anticoagulation and its impact on PEB in patients on warfarin
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bridged with heparin therapy around the time of their
procedure. They found no difference in PEB with resumption
time; however, there was an increased risk of thromboembolic
events in the late resumption group (Paik et al., 2018). The
precise role of the newer direct-acting, non-vitamin K oral
anticoagulants (dabigatran, rivaroxaban, apixaban, and
edoxaban) on risk of bleeding requires further investigation.

Cirrhosis, renal disease and dialysis for end-stage renal
disease (particularly year-long hemodialysis), were confirmed
as risk factors for ERCP-related bleeding in a meta-analysis
and retrospective studies (Mashiana et al., 2018; Nakaji et al.,
2018; Leal et al., 2019).

3.2. Techniques and endoscopist related factors
The role of precut is controversial: in two meta-analyses early

precut sphincterotomy in difficult biliary access did not
increase the rate of post-ERCP bleeding compared with
persistent cannulation attempts (Sundaralingam et al., 2015;
Tang et al., 2018). However, contrary to these meta-analyses,
precut sphincterotomy has been associated with an increased
incidence of bleeding in former multi-center studies (Loperfido
et al., 1998; Masci et al., 2001).

PEB was less frequent with endoscopic sphincterotomy
associated with balloon dilation vs. endoscopic sphincterotomy
alone for difficult biliary stones (de Clemente et al., 2018). A
recent meta-analysis reported that bleeding risk depend on the
extent of the endoscopic sphincterotomy (Hwang et al., 2013).

As an endoscopic sphincterotomy technique, the papillae
should be incised in the 10 — 11 o’clock region, because this
includes only 10% of all papillary arteries (Mirjalili and
Stringer, 2011). Theoretically, it can be thought that bleeding
may be less with this method. The type of current used during
endoscopic sphincterotomy seems to affect the risk of ERCP
related bleeding. Blended current, as opposed to pure-cut
current, is recommended as it significantly reduces the
incidence of bleeding without increasing the risk of post ERCP
pancreatitis (Rey et al., 2010). Endocut may be preferred
because it causes less bleeding compared to other blended
current modes (Li et al., 2019). Endoscopist’s case volume may
also be another risk factor. One study reported that case volume
<1 per week was an operator-related risk factor for post-ERCP
bleeding (Freeman et al., 1996). Important factors that were not
associated with bleeding included length of sphincterotomy
incision, extension of prior sphincterotomy, the presence of a
periampullary diverticulum or tumor and the use of aspirin or
other NSAIDs within three days prior to procedure.

4. Prevention of post-ERCP bleeding

The risk of PEB can be minimized by identifying patients at
risk, taking measures to correct coagulopathy, and using
careful technique. The major method to reduce the risk of PEB
is to avoid unnecessary sphincterotomy especially in patients
with 1 or more risk factors. Prevention of PEB mandates
careful patient assessment for risk factors and their correction
whenever possible. An elective procedure provides the luxury

of pre-procedure planning and preparations. Unfortunately,
there may not be enough time to maintain optimum conditions
in urgent procedures.

4.1. Identifying patients at risk
As a general rule, sphincterotomy is a high risk for bleeding in

patients with advanced liver disease, kidney diseases,
hemodialysis, and hemostasis disorders such as hemophilia
and von Willebrand disease. Therefore, necessary corrections
should be made as much as possible in these patients if
sphincterotomy is required. Post ERCP observation should be
extended in patients with portal hypertension or cirrhosis, renal
disease and, dialysis for end-stage renal disease (particularly
year-long haemodialysis). Bleeding rates after ampullectomy
range from two to 18 percent (Kang et al., 2017). For this
reason, caution is recommended in patients with papillary
tumours that will undergo ampullectomy. This is probably a
risk factor for bleeding based on pathophysiological and
technical concerns and clinical experience (Bickerstaff et al.,
1990).

4.2. Optimizing coagulation abnormalities
The general approach is to obtain a pre-ERCP coagulation

screening (complete blood count and prothrombin time /
international normalized ratio [INR]), particularly if an
intervention (such as sphincterotomy, ampullectomy) is
anticipated. A platelet count exceeding 50,000 to 80,000 /
micro-L and an INR <1.5 are generally found to be safe
(Sherman et al., 1992; Sherlock and Dooley J, 1993; Henning
et al.,1994; Freeman et al., 1996; Prat et al., 1996). The
guidelines from the ASGE recommend coagulation studies
only in selected patients with active bleeding, a known or
suspected bleeding disorder (including a history of abnormal
bleeding), an increased risk of bleeding due to medication use
(e.g., use of anticoagulants, prolonged antibiotic use),
prolonged biliary obstruction, malnutrition or other conditions
associated with acquired coagulopathies (Pasha et al., 2014).
However, some endoscopists restrict pre-ERCP coagulation
screening to patients with elevated bilirubin, who are receiving
an anticoagulant or who have a history of a bleeding diathesis
(Egan et al., 2014.). If a patient has coagulopathy, this should
be corrected and platelet count and INR should be maintained
at >50,000/ micro—L and less than 1.5, respectively. If the
ERCP procedure is not emergent, one could wait until
correction of coagulopathy. Otherwise, emergent reversal of
anticoagulation can be achieved with fresh frozen plasma.

Clotting defects in cirrhotic patients can be corrected with
fresh-frozen plasma, vitamin K or platelet transfusion before
ERCP (Boujaoudé et al., 1994; Prat et al., 1996). Patients with
known platelet dysfunction such as patients on hemodialysis
should receive appropriate preventive measures, which may
include infusion of desmopressin (DDAVP) (Sidawy et al.,
2008). Consultation with an expert in coagulation disorders is
recommended before performing endoscopic procedures in
patients with disorders of hemostasis.
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ASA, other NSAIDs and antiplatelet drugs
(i.e., ticlopidine, clopidogrel, and prasugrel) have the potential
to increase the risk of bleeding. The management of antiplatelet
therapy can be individualized depending on weighing the
procedural risk for bleeding with the risk of cardiovascular or
thromboembolic events. Several professional societies
recommend discontinuing clopidogrel and prasugrel before
endoscopic sphincterotomy (5-7 days), while aspirin can be
continued except ampullectomy (Boustiére et al., 2011; Veitch
AM et al., 2016).

For patients on warfarin therapy, British Society of
Gastroenterology (BSG) and European Society of
Gastrointestinal Endoscopy (ESGE) guidelines recommend
that warfarin should be discontinued for five days to allow the
INR to reduce to <1.5 to perform endoscopic sphincterotomy
and high-risk procedure (Veitch AM et al., 2016). Patients at
high risk of thromboembolic events (mechanical valves, atrial
fibrillation with a history of CVA, or a CHADSVASC of >2)
can be bridged with heparin in the periprocedural period. After
the procedure, clopidogrel and warfarin may be started by 48 h
post procedure depending on the perceived risk of bleeding and
thrombosis. The novel direct oral anticoagulants (Dabigatran,
Rivaroxaban, Apixaban, Edoxaban) should be stopped >2 half-
lives before the procedure, which depends on the specific agent
and the patient’s renal function. The optimal timing for
restarting antithrombotic therapy after ERCP intervention will
depend on the perceived risk of post-procedural bleeding and
thrombosis. Detailed advice on the management of
anticoagulants and antiplatelet agents in the context of ERCP
is available in the BSG/ ESGE Guidelines. (Dumonceau et al.,
2020).

4.3. Endoscopic techniques
One of the important bleeding prevention approaches is the

technique of sphincterotomy because sphincterotomy is the
main cause of PEB. Papilla cutting length, sphincterotome
type, electrocautery current mode, selection of balloon
dilatation against sphincterotomy in the extraction of
gallstones, submucosal injection is some of the endoscopic
methods affecting the chances of PEB occurrence. The
experience of the endoscopist and the volume of the center are
directly related to the risk of ERCP related bleeding. The risk
of PEB increases with sphincterotomy performed by relatively
inexperienced endoscopists or when the volume of the
endoscopy unit is low. Improvement in endoscopic methods
may explain the slight decrease in the sphincterotomy-induced
bleeding rate observed over time (Lee et al., 2020).

PEB can be prevented or restricted by proper orientation of
the guidewire, avoidance of "zipper or Y type" cuts and
unnecessarily long cuts, and judicious use of the electrocautery
current (Ratani et al., 1999). The papillae should be incised in
the 10-11 o’clock region. Optimal electrocautery settings are
uncertain because of a trade-off in the risk of pancreatitis
versus bleeding. Pure-cut electrocautery current is associated
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with an increase in the frequency of localized bleeding, which
may temporarily obscure the view and interfere with the
procedure (Ratani et al., 1999). Blended -current is
recommended as it significantly reduces the incidence of
bleeding without increasing the risk of post ERCP pancreatitis
(Rey et al., 2010). The use of combined current sphincterotomy
technic (pure-cut and blended current in sequence, starting
with pure cut and completing the sphincterotomy with the
blended current) did not reduce the rate of clinically significant
post-sphincterotomy bleeding in comparative studies
(Stefanidis et al., 2003). Our practise is to use ENDO CUT
mode (ERBE, Germany).

Endoscopic balloon dilatation (EBD) for the treatment of
bile duct stones in patients with hemostatic disorder may
reduce the risk of PEB compared to standard sphincterotomy.
In particular, the technique of combining small (1/3)
sphincterotomy with balloon dilatation is safe and may
alleviate the risk of perforation and bleeding (Mok et al. 2017)

The rationale for using closed or partially closed
sphincterotome is to provide a more controlled cut and avoid
the "zipper" cut. Although this seems theoretically logical, the
use of a partially closed sphincterotome was not associated
with lower PEB compared to the results with a closed
sphincterotome (Katsinelos et al., 2010).

Prophylactic submucosal injections have also been
investigated to prevent bleeding after sphincterotomy. In a
randomized prospective study, prophylactic submucosal
injection of hypertonic saline-epinephrine has been shown to
be effective in preventing PEB (Matsushita et al., 2010).
Additional studies are needed to determine whether this
technique will be routinely applied to patients with increased
bleeding.

5. Management of post-ERCP bleeding

PEB often stops spontaneously and is rarely life-threatening.
But PEB may become a big problem in patients with bleeding
diathesis or hemostatic disorders. Most clinically significant
bleeding can be managed with like any other cause of
gastrointestinal bleeding such as medical treatment and
endoscopic therapy, which should be performed without delay
in patients who have immediate bleeding. The importance of
resuscitation and medical treatment should not be ignored in
all gastrointestinal bleeding cases. The first and major life
saving steps include adequate intravenous replacement (fluid
and/or blood products) and hemodynamic resuscitation and
medical stabilization. Endoscopic therapy, pharmacologic
treatment, angiographic treatment, and surgery are medical
options for the current treatment of PEB. Angiography or
surgery is rarely required for patients with refractory bleeding.

5.1. Endoscopic therapy
Several endoscopic techniques, such as injection therapy,

mechanical methods, and thermal methods, are used to control
bleeding. It is critical and particularly important to avoid any
trauma in the pancreatic orifice located below the lower rim of
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the sphincterotomy when performing one of the endoscopic
haemostasis procedures. Accidental but well-intentioned
endoscopic intervention in this area can cause acute
pancreatitis.

5.2. Injection therapies
The most used and generally effective endoscopic intervention

is injection therapy with diluted epinephrine (1:10,000)
through a sclerotherapy needle into and around the
sphincterotomy site (Boujaoud¢ et al., 1994; Vasconez et al.,
1998). The volume of injectate varies between studies but
usually is 0.5 ml to 4 ml. It is effective on controlling bleeding
by volume tamponade and local vasoconstriction. The
technique is easy to learn and does not damage to tissues.
However, diluted epinephrine does not cause vascular
thrombosis. Injection of sclerosing agents in combination with
epinephrine has also been described, but extreme caution
should be exercised when injecting sclerosing agents due to the
risk of inflammatory or necrotic effects (Chester and Hurley,
1990). The effect of endoscopic haemostasis with epinephrine
and/or alcohol injection therapy was illustrated effective and
safe in a study of 1304 patients with 10 percent bleeding (Kim
et al., 1999). Societal guidelines emphasize that epinephrine
should always be combined with a second endoscopic therapy
such as a mechanic or thermal method (high-grade
recommendation). This recommendation can be applied to
other GIS bleeding except for PEB because, as demonstrated
in a retrospective study, epinephrine injection was as effective
as epinephrine injection combined with thermal therapy for the
management of delayed PEB (respectively; haemostasis 96 %
vs 100% and re-bleeding 16% vs 12%) (Tsou et al., 2009).
Therefore, injection therapies are the first-line treatment
option, and if injection therapy fails, the second option may be
other techniques or combinations.

The injection of fibrin sealant, a two-component adhesive
consisting of human fibrin and thrombin with the addition of
coagulation factor XIII, has also been successfully used to stop
PEB in the case of rebleeding after injection therapy with
epinephrine. The injection of a fibrin sealant has potential
advantages over sclerosants. But, difficulty of preparation and
injection, high cost, potential risk of transmission of infection,
and possible occlusion of the pancreatic orifice are several
drawbacks of fibrin sealant. So, before injection biliary and
pancreatic outflow should be secured by placing pancreatic and
biliary stents (Born et al., 2000). Injection of saline also causes
local tamponade, which can be effective in achieving transient
haemostasis. However, it is associated with higher recurrent
bleeding rates compared with other standard therapies. It can
be used to temporarily stop bleeding so that the endoscopist
will have the chance to observe the bleeding area clearly while
planning an intervention for permanently stopping the
bleeding.

5.3. Thermal methods
Thermal coagulation with contact (heater or bipolar) or non-

contact (argon plasma coagulation) probes achieves acute

hemostasis and prevents recurrent bleeding by coagulation of
the underlying artery in the bleeding area. The application of
electrocautery current is more difficult than injection therapy
because of the side view angle and elevator of duodenoscopy.
But can be attempted with the sphincterotome wire or with an
electrocautery, heater probe or argon plasma coagulation probe
if a visible vessel or a specific bleeding point can be identified.
If brisk bleeding occurs during the sphincterotomy procedure,
electrocoagulation can be successfully completed without the
need for another probe to change directly with the
sphincterotome  wire. ~ The  basic  principles  of
electrocoagulation are the same as those used in other GIS
bleeding. However, if thermal coagulation is required around
the pancreatic orifice, the pancreatic stent should be placed first
to prevent the development of potentially acute pancreatitis.

5.4. Mechanical methods
Hemoclip

Endoscopic clips are a mechanical clamping method that has
many potential therapeutic applications. While currently
available clips are relatively easy to use, they require specific
practice on the part of both the endoscopist and the assistant.
When first-line therapy epinephrine injection or thermal
methods fail or bleeding recurs hemostasis can be achieved by
precise placement of one or more hemoclips at the bleeding site
(Katsinelos et al., 2005). Accurate targeting with good
position, best viewing angle and application direction is
required for success. However, in case of active bleeding, it
may be difficult to apply the clips with side-viewing
duodenoscope. The duodenoscope elevator often makes clip
delivery challenging because the plastic sheath often becomes
kinked while passing through the elevator. This disadvantage
can be facilitated by using a forward-view endoscope with a
cover (Kubiliun et al., 2015). If necessary, the prophylactic
pancreatic stent should be inserted first. In two studies (67
patients with persistent PEB), clips provided hemostasis in
90%—-100% of the cases (Liu et al., 2015; Chon and Kim,
2017). A novel duodenoscopy-friendly hemoclips designed for
delivery using the duodenoscope may also be used. Also, it is
necessary to avoid around the pancreatic orifice with the
associated risk of pancreatitis during the application of
hemoclip.

Balloon tamponade

The balloon tamponade of the sphincterotomy site can be
obtained with a standard stone removal balloon catheter
(Freeman et al., 1996). However, this technique is practical for
active intraprocedural bleeding that occurs during
sphincterotomy. The balloon is inflated maximally, creates a
tampon, and temporarily stops bleeding. Meanwhile,
temporary control of bleeding improves visualization of the
bleeding site and may allow plan and successfully implement
other treatment methods. It is not usually a permanent bleeding
stop treatment method and the effectiveness of this method has
not been well studied.
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Fully covered self-expandable metal stent

Over the past decade, fully covered self-expandable metal
stents (FCSEMs) have been used for refractory PEB with
excellent clinical outcomes (Itoi et al., 2011; Canena et al.,
2013). FCSEMSs also can be used to tamponade bleedings
originating from deep within the ampulla or mid/distal
common bile duct and can prevent the development of
hemobilia. FCSEMs may be a particularly effective last-
opportunity second-line method before resorting to
embolization or surgery where primary endoscopic
intervention has failed in PEB. A retrospective CEASE study
included 67 patients with PEB found that, after the failure of
primary endoscopic interventions, placement of a fully covered
SEMS (n=23) significantly reduced the bleeding rate at 72
hours and resulted in less of a decrease in hemoglobin level
than that of conventional methods (0.66 g/dL vs. 1.98 g/dL, P
<0.001) (Cochrane and Schlepp, 2016). There is no consensus
among experts on the optimal stent diameter and the timing of
stent removal. Stent migration also remains a concern.
FCSEMSs are relatively expensive devices and need a repeat
procedure for stent removal usually within 4-8 weeks to avoid
adverse events related to long term indwelling stent.

5.5. Hemostatic nanopowder and hemostatic agents
A nanopowder that promotes hemostasis (Hemospray) has

been developed that becomes cohesive and adhesive when it
meets moisture, forming a stable mechanical barrier at the site
of bleeding. It also has been shown to enhance clot formation
and shorten coagulation time (Holster et al., 2015). The powder
is delivered through a catheter and sprayed onto the bleeding
site under endoscopic guidance. It is easy to apply, does not
require an en face view of the ulcer, and does not require direct
tissue contact. This treatment modality is available in Canada
and Europe and was FDA approved in the United States in
2018. In a case of severe PEB, hemostasis was achieved
through the application of 4 g of the hemostatic agent, with no
evidence of secondary biliary obstruction (Appleby et al.,
2015). The wuse of hemostatic nanopowder should be
considered as a possible alternative to standard endoscopic
therapy in cases where the position, site or size of the bleeding
site makes conventional endoscopic therapy difficult.

Ankaferd Blood Stopper (ABS) (Ankaferd Saglik tirtinleri,
A.S., Istanbul, Turkey), which is a commercial form of a
traditional herbal medicine that has been used historically in
Anatolia as a hemostatic agent for centuries, consists of a
standardized mixture of five plants. ABS is locally active on
the bleeding surface which is applied to the bleeding site and
interacts with plasma proteins and acts by formation of an
encapsulated protein network and stimulation of erythrocyte
aggregation (Goker et al.,, 2008). Like the hemostatic
nanopowder, it does not require injecting; spraying over the
bleeding site is sufficient for hemostasis. Beyazit et al. reported
that 3 mL of ABS was successfully applied and hemostasis was
achieved in a 43-year-old woman with intraprocedural
bleeding from the  sphincterotomy  site  where
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electrocoagulation and injection therapy failed (Beyazit et al.,
2010). Hemostatic powder, fibrin glue and other herbal
hemostatic agents are possible rescue therapies, but the
reported experience in the literature is extremely limited to just
a few case reports and thus they cannot be routinely
recommended.

Pharmacologic treatment

In the management of patients with disorders of hemostasis or
coagulopathies who are undergoing ERCP, the disease
severity, the procedure-related bleeding risk, and the timing of
the procedure should be considered. The bleeding risk also
depends on the patient's underlying disorder and the
availability of interventions to enhance hemostasis (e.g., factor
replacement for hemophilia, platelet transfusions for
thrombocytopenia). Use of recombinant human factor VIla as
a preventive measure has also been reported in a patient with
inherited factor VII deficiency who successfully underwent
ERCP with sphincterotomy without bleeding (Abdulsamad et
al., 2017). Infusion of terlipressin in four patients (Tyagi et al.,
2009) and infusion of nitro-glycerine in another case report
(Sharma 2010) were effective in controlling hemobilia during
therapeutic ERCP in patients with portal biliopathy. In
hemodialysis patients, the administration of desmopressin
(DDAVP) infusion is an option to improve platelet
dysfunction.

Angiographic treatment

In some cases, massive bleeding occurs during sphincterotomy
and obscures the endoscopic field, which makes subsequent
hemostatic procedures technically difficult and may result in
the failure of the several endoscopic hemostatic methods. In
these situations, bleeding needs to be stopped by radiologic or
surgical intervention. Celiac or superior mesenteric
angiography with transcatheter infusion of vasopressin or
embolization of the bleeding artery can be effective but is
uncommonly performed as underscored by the paucity of data
on this approach. Arterial embolization is technically difficult
and may cause infarction of abdominal organs. Therefore, it is
necessary to target the right artery and make selective or super
selective embolization as much as possible. Yamaguchi et al.
reported that the papillary artery originates from the
communicating artery which connects the posterior superior
pancreaticoduodenal artery (PSPDA) and the anterior superior
pancreaticoduodenal artery (ASPDA) (74%), or directly from
the posterior pancreaticoduodenal artery as a vasa recta type
(26%) among 73 papillary arteries. Furthermore, no papillary
artery arises from the anterior pancreaticoduodenal artery, so
the vessels targeted for vascular interventional treatments
should be carefully and specifically selected (Yamaguchi et al.,
2001). Studies have shown a reduction in the risk of bowel
infarction due to technical improvements and increased
experience of advanced interventional radiologists.
Angiographic interventions successfully control bleeding in
83% to 100% of patients in reported series and should be
considered before surgery (So et al., 2012; Dunne et al., 2013).
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Angiographic embolization also can be used for treatment of
hemobilia originating from the locations proximal to the hilum
and for distal bleedings that are refractory to FCSEMs
placement.

Surgery

As mentioned above, the need for surgery has decreased during
the past two decades because of success with several
endoscopic methods. The most performed rescue operation
involves conversion of the sphincterotomy into a sutured
sphincteroplasty and oversewing the bleeding artery at the apex
of the sphincterotomy. If anatomic changes make direct access
to the ampulla through the duodenal wall impossible, a Fogarty
catheter can be inserted into the common bile duct (either
through the cystic duct or a choledochotomy) permitting
balloon tamponade of the bleeding point (Bardaxoglou et al.,
1994). In older series, surgery was associated with
postoperative mortality rates as high as 50 percent, largely
because many of the patients were too ill for surgery (Goodall,
1985). The infusion of a topical gelatin matrix-thrombin
hemostatic agent into the distal portion of the common bile
duct during urgent surgical exploration was effective in a
patient with life-threatening PEB (Dimitroulis et al., 2012).
Further experience is needed to confirm the efficacy of this
topical hemostatic agent in cases of PEB. There have been no
head-to-head trials comparing clipping, cautery or metal stents
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