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Plain language summary 

Risk of bleeding in patients with low platelet counts after sphincterotomy during 
endoscopic retrograde cholangiopancreatography procedures

The sphincter that controls the flow of bile into the small bowel is often cut for a 
variety of clinical indications (sphincterotomy) during a procedure called endoscopic 
retrograde cholangiopancreatography (ERCP). One of the complications of this maneuver 
is bleeding. The physiology of bleeding is complex, and the risk of bleeding cannot be 
well captured by a single condition or laboratory test. It was presumed that low platelet 
counts would increase a patient’s risk of bleeding during a procedure, but emerging 
data suggests that many endoscopic procedures are safer than previously understood in 
these patients. However, there is limited data for sphincterotomy and ERCP. This study 
from a single, academic center evaluates the outcomes of all patients who underwent 
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Abstract
Background: Reports suggest that the rate of adverse events (AEs) post-endoscopic 
sphincterotomy (ES) to be as high as 10%, with gastrointestinal bleeding being most common 
after post-endoscopic retrograde cholangiopancreatography (ERCP) pancreatitis.
Objective: The aim of this study was to characterize the incidence of bleeding in patients with 
thrombocytopenia following ES.
Design: Retrospective observational cohort study.
Methods: Patients with thrombocytopenia (defined as <150,000 platelets/μL) who underwent 
ES between May 2017 and December 2020 were identified at a tertiary care medical center. 
The incidence of immediate (intraprocedural oozing >5 min or requiring intervention) or 
delayed (clinical bleeding with associated hemoglobin drop within 14 days) post-ES bleeding 
was determined via manual chart review.
Results: A total of 221 patients with a mean platelet count of 108,000 ± 13,000 platelets/μL 
underwent ERCP with ES. Immediate bleeding occurred in 11 (5%) patients with no significant 
drop in hemoglobin or transfusion requirement. Two patients (0.9%), both of whom were noted 
to have immediate bleeding, also developed delayed bleeding. Presence of malignancy was 
associated with an increased risk of bleeding (36.4% versus 11.4%, p = 0.037) while platelet 
count was not.
Conclusion: In a cohort of patients with thrombocytopenia, rates of immediate and delayed 
bleeding are similar to previously reported AE rates of ES in the general patient population. 
Careful attention should be given to patients with a history of active malignancy as well as 
those who develop immediate bleeding as they appear to be at increased risk for bleeding 
complications.
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sphincterotomy with platelets that were below the normal threshold. Overall, the data 
shows that sphincterotomy appears to be as safe in patients with low platelets as the 
general population. Patients with active cancer may be at slightly higher risk for bleeding. 
Additional precautions may be needed in this group, however further studies are needed 
to confirm this finding.
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Introduction
Endoscopic sphincterotomy (ES) at the ampulla 
of Vater was first described in 1974 using electro-
surgical techniques originally developed for pol-
ypectomy.1 Since its introduction, ES has become 
a cornerstone of therapeutic endoscopic retro-
grade cholangiopancreatography (ERCP), facili-
tating stone extraction, stenting, and other 
pancreaticobiliary interventions. Published data 
suggest that at least 150,000 sphincterotomies are 
performed annually; however, this number has 
increased with almost half a million ERCPs now 
performed annually in the United States alone.2,3 
Despite its relative safety compared to surgery, 
the rate of adverse events (AEs) post-ES is as high 
as 10% and includes post-ERCP pancreatitis, 
cholangitis, perforation, and bleeding.3 Clinically 
significant bleeding has been noted in 1–3% of 
patients undergoing ES when prospectively 
assessed. However, predicting which patients will 
develop bleeding is difficult given the heterogene-
ity of studies, procedure indications, and patient 
populations.4,5

Platelet count is frequently used to assess proce-
dural bleeding risk at the point of care as patients 
with thrombocytopenia seem to be at an increased 
risk of gastrointestinal bleeding overall.6 Throm-
bocytopenia has traditionally been considered a 
definitive risk factor for post-sphincterotomy bleed-
ing but only when broadly defined as coagulopathy 
which included renal-disease-associated platelet 
dysfunction and elevated international normalized 
ratio (INR).7 Current guidelines recommend a 
minimum platelet count of 50,000/μL for high-risk 
endoscopic procedures for bleeding, such as ERCP 
with ES, with rapid correction if a procedure is 
unable to be postponed.8,9 These recommenda-
tions are based largely on expert opinion.

Recent studies suggest that common endoscopic 
procedures including biopsy, polypectomy, and 

hemostatic interventions are safe in thrombocyto-
penic patients, but there is a paucity of data on 
ERCP in this setting.10–12 The purpose of the cur-
rent study is to characterize the risk of post-
sphincterotomy bleeding in a modern cohort of 
patients with thrombocytopenia. As a secondary 
outcome measure, we examined cases of bleeding 
to determine the presence of other risk factors 
and provide real-world data on bleeding 
management.

Materials and methods

Patient identification
Consecutive patients with thrombocytopenia who 
underwent ERCP with ES between May 2017 
and December 2020 were identified through an 
electronic medical record database query from a 
single tertiary care center. Thrombocytopenia 
was defined as a platelet count <150,000/μL with 
confirmatory platelet count measurement within 
7 days of the procedure. Degree of thrombocyto-
penia was further classified as mild (101,000–
150,000 platelets/μL), moderate (51,000–100,000  
platelets/μL), or severe (⩽50,000 platelets/μL). 
Patients were excluded if they were less than 
18 years old, pregnant, did not have platelet count 
data available within 7 days of the procedure, had 
a pre-procedure platelet count ⩾150,000/μL 
without transfusion, or ES was not performed.

Data were abstracted through individual chart 
review. Clinical data obtained included level of care, 
etiology of thrombocytopenia, coexisting comorbidi-
ties (e.g. chronic kidney disease, end-stage renal dis-
ease, active malignancy, heart failure), and concern 
for cholangitis. The use of anticoagulant or anti-
platelet medications and medication class were 
recorded. Discontinuation times for anticoagulants 
are generally 4 h for heparin, 12 h for low molecular 
weight heparin, 5–7 days for warfarin with goal INR 
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<1.5, and 48–72 h for direct oral anticoagulants. 
Regarding antiplatelet agents, aspirin is continued 
and clopidogrel held 72 h when possible. Procedure 
reports were reviewed to determine procedure indi-
cation, duration, and whether any interventions 
were performed in addition to sphincterotomy. 
Sphincterotomy details included anatomic location, 
technique, and length. Sphincterotomy length was 
visually estimated by the performing endoscopist.

Outcomes
The primary outcome measured was the inci-
dence of post-sphincterotomy bleeding, further 
classified as immediate or delayed. Immediate 
bleeding was defined as intraprocedural oozing 
lasting more than 5 min or requiring intervention. 
Delayed bleeding was defined as clinical bleeding 
(melena, hematochezia, hematemesis) with asso-
ciated hemoglobin drop within 14 days of index 
procedure. Severity of the bleeding was classified 
as per prior consensus criteria from Cotton et al.13 
and included mild (hemoglobin drop <3 g/dL 
without transfusion), moderate [⩽4 units packed 
red blood cells (PRBC) transfused and no angio-
graphic or surgical intervention], or severe bleed-
ing (>4 units PRBC transfused or requiring 
angiographic or surgical intervention). Additional 
outcomes of interest were changes in hemoglobin 
pre- and post-procedure, an upgrade to intensive 
care unit (ICU) level of care, and the need for 
interventional radiology or surgical intervention.

Statistical analysis
Quantitative variables were described with mean 
value and standard deviation (SD). Categorical 
data were reported as relative proportions (%). 
Univariate analysis was performed to compare 
clinically relevant variables between patients who 
developed bleeding and those who did not. Data 
management, analysis, and visualization was per-
formed using BlueSky Statistics software (version 
7.10, BlueSky Statistics LLC, Chicago, IL, USA).

Results

Baseline clinical characteristics
The initial database query identified 238 patients 
with 221 meeting inclusion criteria. Ten patients 
were found not to have thrombocytopenia and 
seven did not have a platelet count performed 
within 7 days of the procedure. Clinical informa-
tion regarding the 221 analyzed patients is 

outlined in Table 1. Patients were predominantly 
male (68%) with a mean age of 71 years (SD 
±15) and body mass index (BMI) of 30 kg/m2 
(SD ±7). The mean platelet count was 
108,000 platelets/μL (SD ±13,000). Severe 
thrombocytopenia was seen in 11 (5%) patients 
with three receiving pre-procedure platelet trans-
fusions, moderate in 63 (29%), and mild in 147 
(67%) (Figure 1). Cirrhosis was present in 25 
patients (11%) with most thrombocytopenia 
attributed to a non-cirrhotic etiology (n = 196, 
89%). A total of 62 patients (28%) had chronic 
kidney disease, 6 (3%) had end-stage kidney dis-
ease, 28 (13%) had active malignancy, and 33 
(15%) had heart failure. Antiplatelet and antico-
agulant use is shown in Table 2. Of the five 
patients on a thienopyridine (all clopidogrel), 
four were on dual therapy with aspirin, and one 
was on monotherapy.

Procedural characteristics
The majority of ERCPs were performed on inpa-
tients from a standard hospital unit (n = 190, 
86%) (Table 3). Choledocholithiasis was the 
most common indication (n = 184, 83%) followed 
by biliary stricture (n = 16, 7%). There was clini-
cal concern for cholangitis in 81 (37%) cases. 
Biliary sphincterotomy was technically successful 
in all cases with an average procedure duration of 
40 min (SD ±34). Three patients (1%) under-
went dual pancreaticobiliary sphincterotomy. 
Standard traction technique was utilized in 209 
(95%) cases with an average incision length of 
7 mm (SD ±2) documented in the 109 (49%) 
procedure reports. Removal of choledocholithia-
sis was performed in 119 (54%) cases, and stents 
were placed in 19 (9%) (8 biliary, 9 pancreatic, 2 
both). There were no significant differences in the 
above procedural characteristics on univariate 
analysis when compared between patients who 
did and did not develop bleeding.

Immediate bleeding
Immediate bleeding occurred in 11 (5%) patients 
with pre-procedure platelet counts ranging from 
51,000 to 144,000 platelets/μL. None of the 
patients in this cohort with platelet count less than 
50,000 platelets/μL experienced post-ES bleeding. 
The only difference between patients who devel-
oped bleeding and those who did not on univari-
ate analysis was the presence of malignancy 
(11.4% patients without bleeding versus 36.4% 
patients with bleeding, p = 0.037). When further 
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specified for patients with malignant biliary 
obstruction, this association persisted (1.4% 
without bleeding versus 18.2% with bleeding, 
p = 0.02). However, no sphincterotomy was per-
formed through malignant tissue. Notably, plate-
let count was not significantly associated with the 
development of bleeding. There was no signifi-
cant difference in sphincterotomy length between 
patients who experienced bleeding and those  
who did not (5.9 ± 2.4 cm versus 7.3 ± 2.4 cm, 
p = 0.07).

Hemostatic intervention was performed in 9 of the 
11 cases and most frequently involved the use of 

epinephrine (7/9); however, APC and clip place-
ment were also used (Table 4). Post-procedure 
hemoglobin decreased only slightly by an average 
of 0.6 g/dL (SD ±0.4) in patients who experienced 
immediate bleeding. None required administra-
tion of blood products or change in level of care.

Delayed bleeding
Delayed bleeding was seen in two cases (1%), 
both of which had immediate bleeding noted dur-
ing index ERCP. One patient who underwent 
ERCP for choledocholithiasis with a platelet 
count of 137,000/μL had a history of chronic 

Table 1. Baseline clinical characteristics of patients with thrombocytopenia who underwent endoscopic sphincterotomy.

Clinical Characteristics All patients, N = 221 No bleed, N = 210 Bleed, N = 11 p Value

Age, years (mean ± SD) 71.2 ± 15.3 71.5 (15.4) 65.8 (11.9) 0.22

Female, no. (%) 70 (31.7) 67 (31.9) 3 (27.3) 0.80

BMI, kg/m2 (mean ± SD) 30.3 ± 6.6 30.5 (6.7) 26.9 (3.7) 0.07

Platelet count, platelets/μL (mean ± SD)

 Nadir within 7 days 108 ± 31 109 ± 31 99 ± 32 0.29

 Prior to procedure 118 ± 37 119 ± 37 106 ± 36 0.26

Pre-procedure platelet transfusion, no. (%) 4 (1.8) 4 (1.9) 0 (0.0) 1.00

Thrombocytopenia etiology 0.46

 Cirrhosis 25 (11.3) 23 (11.0) 2 (18.2)  

 Non-cirrhosis 196 (88.2) 187 (89.0) 9 (81.8)  

Medical history, no. (%)  

 Chronic kidney disease 62 (28.1) 59 (28.1) 3 (27.3) 0.95

 End-stage renal disease 6 (2.7) 5 (2.4) 1 (9.1) 0.27

 Active malignancy 28 (12.7) 24 (11.4) 4 (36.4) 0.04

 Heart failure 33 (14.9) 32 (15.2) 1 (9.1) 0.58

 Anticoagulant use 48 (21.7) 47 (23.7) 1 (9.1) 0.46

 Antiplatelet use 65 (31.7) 63 (32.1) 2 (18.2) 0.51

Patient status, no. (%) 0.34

 Outpatient 14 (6.3) 14 (6.7) 0  

 Inpatient floor/telemetry 190 (86.0) 179 (85.2) 11 (100.0)  

 ICU 17 (7.7) 17 (8.1) 0  

ICU, intensive care unit.
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kidney disease and heart failure. Hematochezia 
developed on post-procedure day 2 and required 
14 units of PRBC, 2 packs of platelets, and trans-
fer to the ICU. Bleeding was controlled with fully 
covered self-expanding metal stent (FCSEMS) 
placement without rebleeding. The other patient 
had an end-stage renal disease and a platelet 
count of 56,000/μL. Melena developed 14 days 
after undergoing ERCP for biliary obstruction, 

requiring 8 units of PRBC, 1 pack of platelets, 
and transfer to the ICU. Bleeding was controlled 
with FCSEMS and epinephrine injection. In this 
patient, there was concern for rebleeding 2 days 
later, but repeat endoscopy showed no signs of 
recurrent hemorrhage.

Discussion
The incidence of post-sphincterotomy bleeding 
in this high-risk cohort with thrombocytopenia 
was 5% for immediate bleeding and 1% for 
delayed bleeding. These results are similar to pre-
vious results of ERCP and sphincterotomy in a 
general population.4,14 With a strict definition of 
clinically significant bleeding (e.g. melena or 
hematochezia with a hemoglobin drop >2 g/dL), 
rates are closer to 1–2%.3,7,13 Studies that include 
endoscopic bleeding defined by oozing lasting 
greater than 2–5 min report rates closer to 10–12%, 
slightly higher than the rates seen here.15–17

ES is considered a high-risk procedure which is 
typically defined by a procedural bleeding risk 
⩾1%.18,19 In a review on the subject, Freeman7 
outlined ‘definitive’ risk factors for post-sphinc-
terotomy bleeding to include anticoagulation 
within 3 days, cholangitis, bleeding during the 
procedure, low endoscopist case volume, and 
broadly defined coagulopathy, which included 
patients with a platelet count less than 
80,000 platelets/μL. While thrombocytopenia has 

Figure 1. Incidence of bleeding stratified by the degree of thrombocytopenia.

Table 2. Anticoagulant use in patients who did not 
versus did experience bleeding after endoscopic 
sphincterotomy.

Medication No bleeding, 
N = 210

Bleeding, 
N = 11

p Value

Anticoagulant 47 1 0.261

 Warfarin 3 (1.4) 1 (9.1)  

 Heparin 4 (1.9) 0 (0.0)  

 LMWH 29 (13.8) 0 (0.0)  

 DOAC 11 (5.2) 0 (0.0)  

Antiplatelet 63 2 0.630

 Aspirin 58 (27.6) 2 (18.2)  

 Clopidogrel 5 (2.4) 0 (0.0)  

DOAC, direct oral anticoagulant; LMWH, low molecular 
weight heparin.
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been shown to increase the risk of gastrointestinal 
bleeding by almost 2.5-fold at a population level, 
its role in post-sphincterotomy bleeding has not 
been fully examined.20 In one analysis of 783 
endoscopies performed in neutropenic or throm-
bocytopenic patients, 35 ERCPs were included 
with 31 sphincterotomies performed.21 Zero 
bleeding AEs were reported within the ERCP 
cohort; however, specific clinical data on these 
individuals was not available. In our study cohort, 
the presence of thrombocytopenia alone did not 
seem to increase the risk of post-ES bleeding. 
Rather, the only clinical factor associated with 
bleeding was the presence of malignancy.

Malignancy has been associated with hematologic 
disturbances and a disruption of normal coagula-
tion that place patients at increased risk of both 
thrombosis and hemorrhage.22 While malignancy 

has not been formally described as a risk factor for 
post-sphincterotomy bleeding, patients with cancer 
are at an increased risk of developing clinically rele-
vant bleeding overall.23 The reason for this is likely 
multifactorial, including issues with impaired coag-
ulation factor synthesis, preexisting mild factor defi-
ciencies, vessel wall erosion, or disseminated 
intravascular coagulation (DIC).24 Our findings 
support the current understanding that hemostasis 
is much more complex than any single laboratory 
value, and it is important that risk assessment extend 
beyond laboratory parameters with careful attention 
given to relevant comorbidities like cancer.

The target of 50,000 platelets/μL currently sug-
gested in clinical guidelines is based on expert 
opinion with some limited data from bone marrow 
transplant patients, but it is not clear that platelet 
transfusion to this threshold decreases the risk of 
bleeding.25–27 With over 2 million performed 
annually in the United States, platelet transfusions 
are resource intensive and carry multiple risks, 
including sepsis from a contaminated product, 
anaphylaxis, and hemolysis. Furthermore, blood 
products are a limited commodity and should 
only be used when deemed absolutely necessary. 
Given the constrained availability, better data are 
needed to identify those at risk for bleeding and 
optimize the use of this limited resource.9 
Emerging studies suggests that endoscopy can be 
performed safely in those with lower platelet 
counts, including interventions like biopsy, pol-
ypectomy, and hemostasis.11,12,21 Nevertheless, 
guidelines continue to recommend a threshold of 
50,000 platelets/μL.8,28,29 The European Society 
for Gastrointestinal Endoscopy defined a platelet 
count of less than 50,000/μL as a risk factor for 
post-ES bleeding, but the cited study only 
included four patients with a platelet count below 
this threshold.19,30 All of the patients in our study 
with severe thrombocytopenia safely underwent 
sphincterotomy without any AEs and the majority 
did not receive pre-procedure platelet transfu-
sion. Additional studies assessing the safety of 
endoscopic sphincterectomy in patients with 
<50,000 platelets/uL would help minimize 
unnecessary transfusions along with their associ-
ated risk and cost to the healthcare system.

When bleeding did occur, there was significant 
variation in endoscopic management, particularly 
with immediate bleeding. We suspect that this 
accurately represents real-world practice as there 
is no clear data on an optimal therapeutic 
approach. Epinephrine alone is often sufficient to 

Table 3. Procedure characteristics.

Procedure Detail N = 221

Procedure indication, no. (%)  

 Choledocholithiasis 184 (83.3)

 Biliary stricture 16 (7.2)

 Other 21 (7.7)

Concern for cholangitis, no. (%) 81 (36.6)

Sphincterotomy type, no. (%)  

 Biliary 217 (98.2)

 Pancreatic 1 (0.4)

 Dual 3 (1.4)

Sphincterotomy technique, no. (%)  

 Standard/traction 209 (94.6)

 Precut 10 (4.5)

 Both 2 (0.9)

Sphincterotomy length, mm (mean ± SD) 7.1 ± 2.4

Stone removal, no. (%) 119 (53.8)

Stent placement, no. (%)  

 Biliary 8 (3.6)

 Pancreatic 9 (4.1)

 Both 2 (0.9)
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control immediate bleeding, but thermal and 
mechanical therapies can also be used.16,17,31 
FCSEMSs have shown particular promise with 
up to 100% efficacy in some series.32,33 All these 
therapeutic modalities were employed in varying 
combinations despite the relatively low incidence 
of bleeding in our study. The two patients who 
developed severe delayed bleeding were both 
effectively treated with FCSEMSs without recur-
rence. Notably, prior to this, both patients treated 
for immediate bleeding with epinephrine and epi-
nephrine with clip. While this sample size is too 
small to draw prescriptive conclusions, immedi-
ate bleeding was more closely associated with the 
development of delayed bleeding than severe 
thrombocytopenia. This highlights the need for 
more rigorous data regarding the optimal man-
agement of immediate bleeding and how best to 
prevent clinically significant hemorrhage, particu-
larly in high-risk patients like those with thrombo-
cytopenia undergoing ES.

Limitations of this study include its retrospective, 
single-center design as well as the small number of 
delayed bleeding events which prevented a more 

robust analysis of predictive factors. Patients may 
have experienced AEs post-discharge and pre-
sented locally, which would not necessarily be 
recorded in the electronic medical record. 
However, we are confident that almost all events 
were captured as post-procedural AEs and, at a 
minimum, communicated to the performing facil-
ity or, more commonly, transferred back. In addi-
tion, there is no true control group in this study, 
and extensive previously published data on the 
risk of post-ES bleeding was utilized for compari-
son. All procedures were performed at a high-vol-
ume tertiary care center with experienced 
endoscopists, which alone may decrease the risk of 
AEs when compared to the general population.34

While thrombocytopenia has traditionally been 
considered a significant risk factor for periproce-
dural bleeding, this study has demonstrated simi-
lar rates of immediate and delayed bleeding 
post-ES in patients with thrombocytopenia com-
pared to historical data in average patients. 
Ultimately, thrombocytopenia alone did not seem 
to correlate with an increased risk of post-sphinc-
terotomy bleeding and data from this cohort of 

Table 4. Clinical details on patients who experienced bleeding.

Patient Bleeding type Severity PC* Etiology AC or 
antiplatelet

Comorbidities Procedure indication Cholangitis Management

1. Immediate Mild 96 NC None AKI and 
malignancy

Choledocholithiasis Yes Epi

2. Immediate Mild 121 C None None Choledocholithiasis No APC

3. Immediate Mild 66 NC None CKD and 
malignancy

Choledocholithiasis No Epi + Clip

4. Immediate Mild 51 NC ASA None Choledocholithiasis No None

5. Immediate Mild 144 C None AKI Choledocholithiasis No Epi

6. Immediate Mild 88 NC None CKD Choledocholithiasis Yes Clip

7. Immediate Mild 128 NC None Malignancy Malignant obstruction No Epi

8. Immediate Mild 118 NC Heparin Malignancy Malignant obstruction No None

9. Immediate Mild 89 NC None None Choledocholithiasis Yes Epi + APC

10. Immediate and 
delayed (POD2)

Imm: Mild
Del: Severe

137 NC ASA AKI, CKD, and 
CHF

Choledocholithiasis No Imm: 
Epi + Clip
Del: FCMS

11. Immediate and 
delayed (POD14)

Imm: Mild
Del: Severe

56 NC None ESRD Biliary obstruction 
and unclear etiology

No Imm: Epi
Del: 
Epi + FCMS

*Reported as 103 platelets/μL.
AC, anticoagulant; AKI, acute kidney injury; APC, argon plasma coagulation; ASA, aspirin C cirrhosis; CHF, congestive heart failure; CKD, chronic kidney 
disease; Epi, epinephrine; ESRD, end-stage renal disease; FCMS, fully covered metal stent; NC, non-cirrhosis; PC, platelet count; POD, post-operative day.
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patients showing relative safety with any degree of 
thrombocytopenia should encourage further 
investigation. Attention should be given to the 
patient’s comorbidities like the presence of malig-
nancy rather than any individual laboratory value, 
including platelet count. Additional prospective 
studies are needed to validate the safety of high-
risk endoscopic procedures in this cohort.

Declarations

Ethics approval and consent to participate
Mayo Clinic IRB Deemed Exempt #21-000942.

Consent for publication
Not applicable.

Author contributions
Jad P. AbiMansour: Conceptualization; Data 
curation; Formal analysis; Writing – original 
draft.

Vishal Garimella: Data curation; Writing – 
original draft.

Bret T. Petersen: Investigation; Writing – 
review & editing.

Ryan J. Law: Investigation; Writing – review & 
editing.

Andrew C. Storm: Investigation; Visualization; 
Writing – review & editing.

John A. Martin: Investigation; Writing – review 
& editing.

Michael J. Levy: Investigation; Writing – review 
& editing.

Barham K. Abu Dayyeh: Investigation; Writing 
– review & editing.

Vinay Chandrasekhara: Conceptualization; 
Investigation; Supervision; Writing – review & 
editing.

Acknowledgements
None.

Funding
The authors received no financial support for the 
research, authorship, and/or publication of this 
article.

Competing interests
The authors declared the following potential con-
flicts of interest with respect to the research, 

authorship, and/or publication of this article: ACS 
is a consultant for Apollo Endosurgery and 
received research support from Apollo 
Endosurgery and Boston Scientific. RL is a con-
sultant for ConMed and Medtronic and receives 
royalties from UpToDate. BP is a consultant for 
Olympus America and investigator for Boston 
Scientific and Ambu. BKA reports consultant 
roles with Endogenex, Endo-TAGSS, Metamodix, 
and BFKW; consultant and grant or research sup-
port from USGI, Cairn Diagnostics, Aspire 
Bariatrics, and Boston Scientific; speaker roles 
with Olympus, Johnson and Johnson; speaker and 
grant or research support from Medtronic, 
Endogastric Solutions; and research support from 
Apollo Endosurgery and Spatz Medical. VC is a 
consultant for Covidien LP, is on the advisory 
board for Interpace Diagnostics, and is a share-
holder in Nevakar, Inc. The remaining authors 
have no conflicts or funding to disclose.

Availability of data and materials
Data can be obtained by contacting the first or 
senior author of this study.

ORCID iD
Jad P. AbiMansour  https://orcid.org/0000- 
0001-8776-588X

References
 1. Kawai K, Akasaka Y, Murakami K, et al. 

Endoscopic sphincterotomy of the ampulla of 
Vater. Gastrointest Endosc 1974; 20: 148–151.

 2. No Author. NIH state-of-the-science 
statement on endoscopic retrograde 
cholangiopancreatography (ERCP) for diagnosis 
and therapy. NIH Consens State Sci Statements 
2002; 19: 1–26.

 3. Freeman ML, Nelson DB, Sherman S, 
et al. Complications of endoscopic biliary 
sphincterotomy. N Engl J Med 1996; 335: 
909–919.

 4. Ferreira L and Baron T. Post-sphincterotomy 
bleeding: who, what, when, and how. Am J 
Gastroenterol 2007; 102: 2850–2858.

 5. Rabenstein T, Schneider HT, Hahn EG, et al. 25 
years of endoscopic sphincterotomy in Erlangen: 
assessment of the experience in 3498 patients. 
Endoscopy 1998; 30: A194–A201.

 6. Laine L. Treatment of thrombocytopenic patients 
with GI bleeding. Gastrointest Endosc 2018; 88: 
62–65.

http://journals.sagepub.com/home/cmg
https://orcid.org/0000-0001-8776-588X
https://orcid.org/0000-0001-8776-588X


JP AbiMansour, V Garimella et al.

journals.sagepub.com/home/cmg 9

 7. Freeman ML. Adverse outcomes of ERCP. 
Gastrointest Endosc 2002; 56: S273–S282.

 8. Van Os EC, Kamath PS, Gostout CJ, et al. 
Gastroenterological procedures among patients 
with disorders of hemostasis: evaluation and 
management recommendations. Gastrointest 
Endosc 1999; 50: 536–543.

 9. Kaufman RM, Djulbegovic B, Gernsheimer 
T, et al. Platelet transfusion: a clinical practice 
guideline from the AABB. Ann Intern Med 2015; 
162: 205–213.

 10. Krishna SG, Rao BB, Thirumurthi S, et al. Safety 
of endoscopic interventions in patients with 
thrombocytopenia. Gastrointest Endosc 2014; 80: 
425–434.

 11. Tong MC, Tadros M and Vaziri H. Endoscopy 
in neutropenic and/or thrombocytopenic patients. 
World J Gastroenterol 2015; 21: 13166–13176.

 12. Ramos GP, Binder M, Hampel P, et al. 
Outcomes of endoscopic intervention for overt GI 
bleeding in severe thrombocytopenia. Gastrointest 
Endosc 2018; 88: 55–61.

 13. Cotton PB, Lehman G, Vennes J, et al. 
Endoscopic sphincterotomy complications and 
their management: an attempt at consensus. 
Gastrointest Endosc 1991; 37: 383–393.

 14. Mellinger JD and Ponsky JL. Bleeding after 
endoscopic sphincterotomy as an underestimated 
entity. Surg Gynecol Obstet 1991; 172: 465–469.

 15. Kim HJ, Kim MH, Kim DI, et al. Endoscopic 
hemostasis in sphincterotomy-induced 
hemorrhage: its efficacy and safety. Endoscopy 
1999; 31: 431–436.

 16. Leung JWC, Chan FKL, Sung JJY, et al. 
Endoscopic sphincterotomy-induced hemorrhage: 
a study of risk factors and the role of epinephrine 
injection. Gastrointest Endosc 1995; 42: 550–554.

 17. Wilcox CM, Canakis J, Mönkemüller KE, 
et al. Patterns of bleeding after endoscopic 
sphincterotomy, the subsequent risk of bleeding, 
and the role of epinephrine injection. Am J 
Gastroenterol 2004; 99: 244–248.

 18. Acosta RD, Abraham NS, Chandrasekhara 
V, et al. The management of antithrombotic 
agents for patients undergoing GI endoscopy. 
Gastrointest Endosc 2016; 83: 3–16.

 19. Dumonceau J-M, Kapral C, Aabakken L, et al. 
ERCP-related adverse events: European Society 
of Gastrointestinal Endoscopy (ESGE) guideline. 
Endoscopy 2020; 52: 127–149.

 20. Lo P-H, Huang Y-F, Chang C-C, et al. Risk 
and mortality of gastrointestinal hemorrhage in 

patients with thrombocytopenia: two nationwide 
retrospective cohort studies. Eur J Intern Med 
2016; 27: 86–90.

 21. Abu-Sbeih H, Ali FS, Coronel E, et al. 
Safety of endoscopy in cancer patients with 
thrombocytopenia and neutropenia. Gastrointest 
Endosc 2019; 89: 937–949.e2.

 22. Prandoni P, Lensing AWA, Piccioli A, et al. 
Recurrent venous thromboembolism and 
bleeding complications during anticoagulant 
treatment in patients with cancer and venous 
thrombosis. Blood 2002; 100: 3484–3488.

 23. Gagnon B, Mancini I, Pereira J, et al. Palliative 
management of bleeding events in advanced 
cancer patients. J Palliat Care 1998; 14:  
50–54.

 24. Falanga A, Marchetti M and Vignoli A. 
Coagulation and cancer: biological and  
clinical aspects. J Thromb Haemost 2013; 11: 
223–233.

 25. Warner MA, Woodrum D, Hanson A, 
et al. Preprocedural platelet transfusion 
for thrombocytopenic patients undergoing 
interventional radiology procedures is not 
associated with reduced bleeding complications. 
Transfusion 2017; 57: 890–898.

 26. Ponec RJ, Hackman RC and McDonald 
GB. Endoscopic and histologic diagnosis of 
intestinal graft-versus-host disease after marrow 
transplantation. Gastrointest Endosc 1999; 49: 
612–621.

 27. Schiffer CA, Anderson KC, Bennett CL, et al. 
Platelet transfusion for patients with cancer: 
clinical practice guidelines of the American 
Society of Clinical Oncology. J Clin Oncol 2001; 
19: 1519–1538.

 28. Ben-Menachem T, Decker GA, Early DS, 
et al. Adverse events of upper GI endoscopy. 
Gastrointest Endosc 2012; 76: 707–718.

 29. Andreyev HJN, Davidson SE, Gillespie C, et al. 
Practice guidance on the management of acute 
and chronic gastrointestinal problems arising as 
a result of treatment for cancer. Gut 2012; 61: 
179–192.

 30. Nakaji S, Hirata N, Matsui H, et al. Hemodialysis 
is a strong risk factor for post-endoscopic 
sphincterotomy bleeding in patients with 
choledocholithiasis. Endosc Int Open 2018; 6: 
E568–E574.

 31. Chandrasekhara V, Khashab MA, Muthusamy 
VR, et al. Adverse events associated with ERCP. 
Gastrointest Endosc 2017; 85: 32–47.

http://journals.sagepub.com/home/cmg


Volume 16

10 journals.sagepub.com/home/cmg

TherapeuTic advances in 
Gastrointestinal endoscopy

 32. Canena J, Liberato M, Horta D, et al. Short-term 
stenting using fully covered self-expandable metal 
stents for treatment of refractory biliary leaks, 
postsphincterotomy bleeding, and perforations. 
Surg Endosc 2013; 27: 313–324.

 33. Itoi T, Sofuni A, Itokawa F, et al. Endoscopic 
transpapillary gallbladder drainage in patients 
with acute cholecystitis in whom percutaneous 
transhepatic approach is contraindicated or 

anatomically impossible (with video). Gastrointest 
Endosc 2008; 68: 455–460.

 34. Keswani RN, Qumseya BJ, O’Dwyer LC, et al. 
Association between endoscopist and center 
endoscopic retrograde cholangiopancreatography 
volume with procedure success and adverse 
outcomes: a systematic review and meta-analysis. 
Clin Gastroenterol Hepatol 2017; 15: 1866– 
1875.e3.

Visit Sage journals online 
journals.sagepub.com/
home/cmg

 Sage journals

http://journals.sagepub.com/home/cmg
http://journals.sagepub.com/home/cmg
http://journals.sagepub.com/home/cmg

