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Abstract
AIM: To prospectively compare partially covered vs  
uncovered sphincterotome use on post-endoscopic bili-
ary sphincterotomy (ES) hemorrhage and other com-
plications.

METHODS: All patients referred for therapeutic endo-
scopic retrograde cholangiopancreatography (ERCP) were 
randomly assigned to undergo ES either with a partially 
covered or an uncovered sphincterotome. Both patient 
and technical risk factors contributing to the development 

of post-ES bleeding were recorded and analyzed. The 
characteristics of bleeding was recorded during and after 
ES. Other complications were also compared.

RESULTS: Three-hundred and eighty-seven patients 
were recruited in this study; 194 patients underwent ES 
with a partially covered sphincterotome and 193 with 
conventional uncovered sphincterotome. No statistical 
difference was noted in the baseline characteristics and 
risk factors for post-ES induced hemorrhage between 
the 2 groups. No significant difference in the incidence 
and pattern of visible bleeding rates was found between 
the 2 groups (immediate bleeding in 24 patients with 
the partially covered sphincterotome vs  19 patients with 
the uncovered sphincterotome, P  = 0.418). Delayed 
bleeding was observed in 2 patients with a partially cov-
ered sphincterotome and in 1 patient with an uncovered 
sphincterotome (P  = 0.62). No statistical difference was 
noted in the rate of other complications.

CONCLUSION: The partially covered sphincterotome 
was not associated with a lower frequency of bleeding. 
Also, there was no difference in the incidence of other 
significant complications between the 2 types of sphinc-
terotome.
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INTRODUCTION
Endoscopic biliary sphincterotomy (ES) is a high-risk pro-
cedure with considerable possibility of  complications[1]. 
Endoscopists with experience in ES are well aware that 
major problems can occur during the procedure, caus-
ing morbidity and occasionally death[2]. It is likely that the 
incidence of  ES complications i.e. immediate (intrapro-
cedural) and delayed bleeding (1%-10%)[2-6], pancreatitis 
(1%-3%)[4,7,8] or perforation (1%-2%)[4,7,8] can be reduced if  
cutting is more controlled. Apart from the skill and train-
ing of  the endoscopist, definite risk factors that increase 
the risk of  post-ES bleeding include coagulopathy, antico-
agulation < 3 d after ES, cholangitis prior to ES and low 
endoscopic retrograde cholangiopancreatography (ERCP) 
case volume[9-11]. In a recent study[12] to investigate the effi-
cacy of  double injection of  50% dextrose plus epinephrine 
solution (1:10 000) in endoscopic hemostasis of  post-ES 
bleeding, we found the “zipper-cut” phenomenon to be 
the sole significant risk factor for bleeding. In an effort to 
achieve a more controlled cutting and to avoid the “zipper-
cut” phenomenon, a special sphincterotome has been 
manufactured having as its main characteristic a half-length 
of  cutting wire insulated with polymeric plastic.

To date, there have been no studies comparing the 
2 different types of  sphincterotomes with regard to re-
duction in the incidence of  post-ES bleeding or other 
complications. We hypothesized that, contrary to a con-
ventional uncovered sphincterotome, the use of  a partially 
covered sphincterotome, with the theoretical advantages 
of  more controlled cutting and avoidance of  the “zipper-
cut” phenomenon, might reduce post-ES bleeding, one 
of  the most frequent post-ES complications associated 
with morbidity[13]. Therefore, this prospective study was 
undertaken to compare partially covered vs uncovered 
sphincterotome use on post-ES hemorrhage and other 
complications.

MATERIALS AND METHODS
Study population
The study was carried out between September 2007 and 
September 2008. The patients enrolled came from our 
institutions or were referred to us from other hospitals of  
Northern and Central Greece for therapeutic ERCP. The 
study was approved by our institutions’ Ethics Committees 
and each patient or his/her relatives gave written informed 
consent prior to ERCP. The following inclusion criteria 
were confirmed by the study coordinators: age > 18 years; 
no pregnancy; no evidence of  significant cardiorespiratory 
or other medical conditions precluding participation (i.e. 
deemed able to tolerate routine sedation); and no known 
documented allergy to lidocaine anesthetic spray, meperi-
dine, midazolam, propofol, or contrast agent. Patients were 

excluded using the following criteria: refusal to participate, 
failure to cannulate the common bile duct (CBD), and 
known gastroduodenal anatomic abnormalities (Billroth 
Ⅱ or Roux-en-Y operation and bariatric surgery). Patients 
undergoing needle-knife papillotomy were also excluded 
from the study. In contrast, patients undergoing needle-
knife fistulotomy with extension of  sphincterotomy with 
a sphincterotome were included in the study. All patients 
received a pre-procedural assessment which included a 
detailed medical and drug history, physical examination, 
complete blood count, serum liver biochemistry, coagula-
tion studies, abdominal ultrasound or computed tomog-
raphy and magnetic resonance imaging cholangiography. 
Specifically, demographic data recorded before ERCP 
included indications for ES and risk factors for post-ES 
bleeding as demonstrated in Table 1. In cases of  pro-
longed prothrombin time (> 3 s from upper limit of  nor-
mal) or platelet count < 70 000/mm3 the patients received 
plasma or platelet transfusions, respectively, until normal 
prothrombin time and platelet count > 70 000/mm3  
were achieved. During ERCP, endoscopic evidence of  
periampullary diverticulum, length of  ES, extension of  
previous ES and use of  precut papillotomy (transpancreatic, 
needle-knife) or suprapapillary fistulotomy with extension 
of  ES were also recorded.

Randomization and blinding process 
Patients were randomized to undergo ES with either a 
partially covered sphincterotome (Clever-cut, Olympus, 
Tokyo, Japan; cost 220 euros) or an uncovered sphinctero-
tome (Autotome, Microvasive, Boston Scientific, USA; 
cost 160 euros). The proximal half-length of  the cutting 
wire of  the partially covered sphincterotome is insulated 
(Figure 1). The insulation is bonded to the cutting wire 
and is made of  polymeric plastic, which has good elec-
trical insulating properties, is heat resistant and can be 
autoclaved. The insulated section is colored to minimize 
iris closure when using a videoscope and contrasts with 
the silver color of  the cutting wire for easy visibility. The 
device is designed to take a 0.035 inch guidewire, but any 
wire of  lesser diameter can be used. Contrast medium can 

5078 October 28, 2010|Volume 16|Issue 40|WJG|www.wjgnet.com

Table 1  Risk factors for hemorrhage after endoscopic sphinc-
terotomy[11]

Definite1 Maybe2 No3

Coagulopathy Cirrhosis ASA or NSAID
Anticoagulation < 3 d 
after ES

Dilated CBD Ampullary tumor

Cholangitis prior ERCP CBD stones Longer length sphincterotomy
Bleeding during ES Periampullary 

diverticulum
Extension of prior ES

Lower ERCP case 
volume

Precut 
sphincterotomy

1Significant by multivariate analysis in most studies; 2Significant by univari-
ate analysis only in most studies; 3Not significant by multivariate analysis. 
ERCP: Endoscopic retrograde cholangiopancreatography; CBD: Com-
mon bile duct; ES: Endoscopic sphincterotomy; ASA: Acetyl salicylic acid; 
NSAID: Nonsteroidal antiinflammatory drug.



be injected through the guidewire channel using a side 
arm valve with the guidewire in place. The proximal part 
of  the wire is not used for cutting. Insulation is provided 
to avoid contact with the endoscope, but more important-
ly, to avoid contact with the medial wall of  the duodenum 
anterior to the papilla, and to avoid inadvertent cutting of  
a low-lying duodenal fold or of  the roof  of  a periampul-
lary diverticulum. Proximal insulation also encourages the 
endoscopist to use only the distal portion of  the wire for 
cutting, thereby maximizing current density, and minimiz-
ing the injury of  the surrounding tissues even in excep-
tional difficult cases as reported by the manufacturer.

Assignments were prepared in a 1:1 proportion by an 
independent biostatistician using a computer-generated 
random numbers program. Allocation was concealed us-
ing an opaque envelope system. A trainee who was not 
participating in the assessment of  the study outcomes 
carried out the randomization based on the assigned 
study number, which allowed allocation to remain con-
cealed from the investigators, patients and research co-
ordinators, who completed the assessment of  the clinical 
outcomes. It was not possible for the endoscopists to be 
blinded to the study group allocation following random-
ization, as the 2 sphincterotomes can be readily distin-
guished based on their appearance.

Endoscopic intervention
All procedures were performed by 2 experienced endosco-
pists (PK, GP), without the participation of  trainees. Pro-
cedures were performed with the patients in the oblique 
left lateral position using different types of  Olympus 
duodenoscopy. The patients were given a topical throat 
spray with 10% lidocaine and sedated with intravenous 
midazolam and meperidine or propofol, all titrated ac-
cording to the age and tolerance of  each patient. Bowel 
relaxation was achieved with intravenous administration 
of  hyoscine butylbromide or glucagon. The patients were 
given continuous nasal oxygen and their hemoglobin satu-
ration and pulse rate were monitored with pulse oximetry. 
Cannulation of  CBD was attempted initially with the 
sphincterotome, then with the assistance of  a hydrophilic 
guidewire (Jagwire, Microvasive, Boston Scientific, USA) 

if  cannulation by sphincterotome was unsuccessful. When 
the cannulation with both methods was unsuccessful, 
precut techniques (suprapapillary fistulotomy, transpancre-
atic and needle-knife sphincterotomy) were used. ES was 
performed by a controlled cut in a stepwise fashion using 
short pulses of  current. The length of  the ES was depen-
dent upon the indication: small for stent placement or the 
maximum possible for choledocholithiasis. It is a policy 
in our units to perform ES by completely dividing the 
sphincter and by extending the incision to the maximum 
safe length in patients with choledocholithiasis. We believe 
this minimizes the risk of  subsequent ampullary stenosis. 
All ESs were performed using an Olympus electrosurgical 
unit (PSD 30) and a blended current. The power output 
was set at 45-30 W. The device was periodically assessed 
for proper functioning, according to the protocol of  our 
hospitals’ biomedical services.

Study outcomes
The primary endpoint was the assessment of  post-ES 
bleeding, according to the risk factors for hemorrhage 
after ES published by Freeman (Table 1)[11], with the addi-
tion of  the “zipper-cut” phenomenon in the definite risk 
factors for post-ES bleeding on the basis of  the findings 
of  our previous study[12].

Postsphincterotomy bleeding was classified as im-
mediate (intraprocedural) or delayed bleeding. Immediate 
bleeding was defined as: “none” if  no blood was seen; 
“trickle” if  blood was evident; “oozing” if  a perceptible 
blood stream was present; and “pulsatile” if  arterial bleed-
ing was evident. Delayed bleeding was defined as hem-
orrhage not evident at the time of  sphincterotomy but 
which presented subsequently as melena or hematemesis 
associated with a reduction in hemoglobin. The severity 
of  the bleeding was graded as mild: clinical or endoscopic 
evidence of  bleeding only without blood transfusion; 
moderate: endoscopic evidence of  bleeding requiring en-
doscopic therapy and blood transfusion of  4 units or less; 
and severe: significant bleeding requiring surgery or ra-
diographic embolization for control of  bleeding or a total 
blood transfusion of  5 units or more.

The secondary outcome measures included any com-
plication occurring secondary to the ERCP procedure. 
Post-ERCP pancreatitis was defined as new or exacerbated 
abdominal pain attributable to pancreatitis, together with 
a need for an unplanned hospitalization or an extension 
of  a planned hospitalization and a serum amylase at least 
3 times above the upper limit of  normal at 24 h after the 
procedure. Perforation was defined as the presence of  free 
air on any radiographic test. Cholangitis was defined as a 
fever of  > 38℃ for more than 24 h that was thought to be 
due to biliary causes.

After the discharge from our endoscopic units, each 
patient’s clinical status was monitored by a phone call; 
if  the patient showed clinical symptoms and signs of  
bleeding, including hematemesis, melena, hematochezia 
or hypertension, an emergency endoscopic evaluation 
was carried out for further management.
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Figure 1  Partially covered sphincterotome with the polymeric plastic (ar-
row) covering half the length of the cutting wire.
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Confounding variables 
Clinical factors assessed to ensure equal distribution 
between study groups included demographic character-
istics, indication for procedure, risk factors for post-ES 
bleeding and malfunction of  any endoscopic equipment 
or sphincterotome.

Statistical analysis
The data were analyzed using the Statistical Package for 
Social Sciences (SPSS, version 13.0, Chicago, IL, USA). 
The continuous variable of  age was examined with the 
Student t-test, whereas all categorical variables were ana-
lyzed with the χ2 and Fisher’s exact tests, as appropriate. 
Statistical significance was set at P < 0.05. 

RESULTS
During the study period 538 patients underwent thera-
peutic ERCP. Of  these, 151 were excluded due to refusal 
to participate (87), previously performed needle-knife 

sphincterotomy (31), previous Billroth Ⅱ operation (17) 
and failed biliary biliary cannulation (16) (Figure 2). 

A total of  387 patients were included in the study. Of  
these, 193 underwent ES using the uncovered sphincter-
otome and 194 patients underwent ES using the partially 
covered sphincterotome. Baseline characteristics of  the 
patients and risk factors of  post-ES hemorrhage were 
similar in both groups (Tables 2 and 3). 

ES-visible hemorrhage was seen in 24 patients (12.37%) 
of  the partially covered and in 19 patients (9.84%) of  the 
uncovered group (P = 0.418). The endoscopic-visible 
bleeding patterns were: uncovered sphincterotome group 
[12 trickle (6.22%) and 7 oozing (3.63%)]; partially covered 
sphincterotome group [14 trickle (7.22%), 9 oozing (4.64%) 
and 1 pulsatile (0.52%)] (Table 4). Risk factors for post-ES 
hemorrhage in bleeders between the 2 groups were similar 
(Table 5). Three patients (2 in the partially covered with re-
nal failure undergoing hemodialysis and 1 in the uncovered 
group) who underwent ES for choledocholithiasis and had 
no evidence of  bleeding at the time of  ES, presented with 
melena after 6, 7 and 9 d respectively. Bleeding from the 
ES site was confirmed at repeat endoscopy with raw red 
surfaces at the edges of  the ES in 2 patients and trickling 
in one. The patient with trickling responded to injection 
treatment with 2 mL D50+E solution. Hemostasis was 
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Therapeutic ERCP (n : 538)

Patients excluded from the study (n : 151) Patients included from the study (n : 387)

ES with conventional 
sphincterotome (n : 193)

ES with partial covered 
sphincterotome (n : 194)

Failed biliary 
cannulation 

(n : 16)

Refusal to 
participate (n : 87)

Needle-knife 
sphincterotomy 

(n : 31)

Billroth Ⅱ operation 
(n : 17)

Figure 2  Flowchart showing all patients who underwent therapeutic endoscopic retrograde cholangiopancreatography during the study period. ERCP: 
Endoscopic retrograde cholangiopancreatography; ES: Endoscopic biliary sphincterotomy.

Table 2  Baseline characteristics of patients

Partially covered 
sphincterotome 

(n  = 194)

Uncovered 
sphincterotome 

(n  = 193)

P

Sex (M/F) 85/109 89/104 0.640
Age (mean ± SD) (yr) 69.93 ± 13.85 70.71 ± 13.75 0.590
Indications for ES 0.304
   Choledocholithiasis 143 136 0.382
   Pancreatic malignancy 20 26 0.356
   Biliary malignancy 11 8 0.473
   Papillary cancer 7 6 0.771
   SOD 8 5 0.392
   Bile leak 2 3 0.657
   Metastatic lymphadenopathy 1 4 0.187
   Others 2 5 0.255
Associated comorbid disease 0.561
   Coronary artery disease 11 7 0.329
   Hypertension 31 42 0.160
   Diabetes 22 24 0.768
   Heart failure 21 24 0.647
   COPD 9 10 0.823
   Renal failure 4 6 0.527
   Renal failure in hemodialysis 2 - 0.155
   Others 53 61 0.390

ES: Endoscopic sphincterotomy; SOD: Sphincter of Oddi dysfunction; 
COPD: Chronic obstructive pulmonary disease.

Table 3  Risk factors for post-endoscopic sphincterotomy 
bleeding between the two groups

Partially covered 
sphincterotome 

(n  = 194)

Uncovered 
sphincterotome 

(n  = 193)

P

Definite
   Anticoagulation < 3 d after ES     3     5 0.365
   Bleeding during ES   24   19 0.408
   Cholangitis prior to ERCP   26   21 0.425
   "Zipper cut" phenomenon     4     3 0.497
Maybe
   Papillary cancer     7     6 0.771
   Cirrhosis     5     3 0.359
   Dilated CBD   72   74 0.865
   CBD stone 143 136 0.382
   Periampullary diverticulum   38   44 0.472
   Precut (suprapapillary)
   sphincterotomy with extension

  10     6 0.302

ES: Endoscopic sphincterotomy; ERCP: Endoscopic retrograde cholangio-
pancreatography; CBD: Common bile duct.
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successfully treated by spray irrigation of  D50+E solution 
in all patients (26/26) with trickle and in 9 of  16 patients 
(56.25%) with oozing. Injection of  D50+E solution was 
required in 7 patients (43.75%) with oozing who did not 
respond to solution irrigation. The spurting bleeding in 1 
patient was treated with injection of  3 mL D50+E solu-
tion and electrocoagulation with the tip of  a polypectomy 
of  the bleeding vessel. The volume of  D50+E solution 
injected ranged from 2 to 5 mL (median volume 3.1 mL). 
Overall successful hemostasis was achieved in all patients. 
None of  the ES-induced bleeding episodes required trans-
fusions or repeat endoscopy for hemostasis and therefore 
none was classified as a significant complication. None of  
the patients with ES-bleeding had a platelet count less than 
100 × 109/L and an international normalized ratio greater 
than 1.5. No patient treated with D50+E injection devel-
oped pancreatitis or cardiac complications. In addition, the 
incidence of  pancreatitis, perforation or other complica-
tions did not differ between the 2 groups (Table 6).

DISCUSSION
Short-term complications of  ES, including bleeding, 
pancreatitis, and perforation can vary widely in differ-
ent circumstances, and appear to be related principally to 
patient-related factors and the technical skill of  the endos-
copists[13,14]; both technical risk factors and patient risk fac-

tors contribute to the development of  post-ES bleeding. 
The endoscopic technique is a major factor in complica-
tions, and this is in turn related to the case volume, and 
presumably the skill and training of  the endoscopist. En-
doscopists with adequate experience by performing large 
volumes of  ERCP, learn to initiate cutting by using a short 
length of  wire-tissue contact and reduce inefficient expen-
diture of  energy by identifying optimal generator settings. 
After the first few millimeters of  cutting, if  a large length 
of  cutting wire is in contact with papillary tissue, speed 
can be counterproductive, leading to rapid uncontrolled 
acceleration of  cutting and increased risk of  hemorrhage 
because the vessels are larger in the upper half  of  pa-
pilla[15,16]. Also, rapid cutting is related to less hemostasis 
because the wire is not in contact with tissue long enough 
to produce an effective zone of  coagulative dissipation[17]. 
Another factor that increases the cutting rate may be the 
replacement of  the liquid phase contact of  the wire inside 
the bile duct with air as cutting progresses[18]. It is our be-
lief, as well as that of  others, that sphincterotomy is most 
safely and precisely achieved when only a short segment 
of  cutting wire is in contact with the papilla. High current 
density is maintained over a very short segment of  tissue 
allowing sphincterotomy to be performed under precise 
visual control and thereby minimizing total electrical en-
ergy requirement for sphincterotomy. To avoid an uncon-
trolled rapid cutting (the zipper effect) a sphincterotome 
has been introduced in the market with its main charac-
teristic that half  the length of  the cutting wire is covered 
with polymeric plastic. 

To our knowledge, the present study is the first that 
compares a partially covered vs an uncovered sphinctero-
tome on the incidence of  post-ES-induced hemorrhage 
and other complications. With the exception of  the sig-
nificantly cheaper cost of  the uncovered sphincterotome 
(160 euros vs 220 euros for the partially covered sphincter-
otome), we found no difference in the incidence, pattern 
(Table 4) and severity of  post-ES bleeding between the 
2 groups (Table 6). The risk factors for post-ES-induced 
hemorrhage of  the bleeders of  the 2 groups were com-
parable, presenting no statistical difference (Table 5). This 
can be explained by: performance of  all procedures by 
2 experienced endoscopists resulting in a controlled and 
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Table 4  Patterns of post-endoscopic sphincterotomy bleeding

Partially covered 
sphincterotome 

(n  = 26)

Uncovered 
sphincterotome 

(n  = 20)

P

Immediate 24 19 0.418
   Trickle 14 12 0.748
   Ooze   9   7 0.965
   Pulsatile   1 - 0.558
Delayed   2   1 0.620

Table 5  Risk factors for post-endoscopic sphincterotomy hem-
orrhage of patients presenting with immediate bleeding

Partially covered 
sphincterotome 

(n  = 24)

Uncovered 
sphincterotome 

(n  = 19)

P

Definite
   Anticoagulation < 3 d 
   after ES

  2   3 0.373

   Cholangitis prior to ERCP   7   5 0.883
   "Zipper cut" phenomenon   1   1 1.000
Maybe
   Cirrhosis   1 - 0.565
   Dilated CBD 12 14 0.106
   CBD stone 21 16 0.590
   Periampullary diverticulum   6   7 0.373
   Precut (suprapapillary)
   sphincterotomy with 
   extension

-   1 0.435

ES: Endoscopic sphincterotomy; ERCP: Endoscopic retrograde cholangio-
pancreatography; CBD: Common bile duct.

Table 6  Complications

Partially covered 
sphincterotome 

(n  = 194)

Uncovered
sphincterotome 

(n  = 193)

P

Pancreatitis 13 10 0.23
   Mild 10   8
   Moderate   2   1
   Severe   1   1
Perforation   1 - 0.50
Cholangitis   1   3 0.31
Bleeding 26 20 0.36
   Mild 26 20
   Moderate - -
   Severe - -
Basket impaction   1 - 0.50
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safe cut; type of  cutting current (blended 40-30 W); and 
study design (prospective). It must be emphasized that, 
of  all the risk factors for post-ES complications, the skill 
of  the endoscopist who carries out the procedure is the 
most important one in determining the outcome of  the 
procedure. Rabenstein et al[19] demonstrated that the case 
volume per year, rather than the total number or ERCPs 
performed, is one of  the most important factors influenc-
ing the complication rate. A similar observation was made 
in the study of  Freeman et al[4] in which endoscopists 
from 17 institutions who performed ES at least once per 
week had significantly better results compared with those 
at 12 centers who performed ES less than once per week. 
Salminen et al[10] also demonstrated that the rate of  severe 
complications of  ERCP is low in experienced hands at a 
high-volume center, comparing favorably to correspond-
ing complication rates of  multicenter series, which further 
supports the worth of  centralizing ERCP procedures in 
high-volume advanced centers.

Two patients of  the partially covered sphincterotome 
group with renal failure undergoing hemodialysis pre-
sented delayed post-ES hemorrhage (on the 7th and 11th 
day, respectively). Hemodialysis has not been previously 
recognized as a risk factor, possibly owing to the low pro-
portion of  hemodialysis patients referred for therapeutic 
ERCP. However, Nelson and Freeman, in an analysis of  
risk factors for major post-ES bleeding in 189 patients 
undergoing 191 ESs, found chronic hemodialysis to be 
the strongest predictor of  major hemorrhage following 
ES (4/10)[20]. Renal failure and hemodialysis are associated 
with a number of  hemostatic defects. Platelet function is 
altered in uremia and is only partially corrected by hemo-
dialysis[21,22]. The routine use of  anticoagulants during he-
modialysis may further increase the risk of  bleeding. Both 
patients in our study who presented mild delayed post-ES 
bleeding received heparin during the hemodialysis session 
prior to ES and low-dose heparin during dialysis after 
ES. We cannot determine whether bleeding resulted from 
underlying uremia or the systemic anticoagulation ac-
companying hemodialysis. In addition, the 3 patients with 
delayed post-ES bleeding did not present visible hemor-
rhage during ES, supporting the previous observation that 
the presence of  oozing or trickling at the time of  incision 
does not appear to be predictive of  clinically significant 
delayed hemorrhage[12,17]. 

An interesting finding of  our study was that immediate 
(trickling or oozing) or delayed post-ES hemorrhage did 
nor relate to the use of  non-steroidal antiinflammatory 
drugs (NSAIDs) and clopidogrel. Equally, a case-control 
study provided controlled data suggesting that antiplatelet 
agents did not significantly increase the risk of  clinically-
important bleeding related to ES[23]. However, the low 
prevalence of  these drugs in our study limits a definite 
conclusion on their elective use before ES. Guidelines 
from the American Society for Gastrointestinal Endosco-
py published in 2002 concluded that aspirin and NSAIDs 
given in standard doses do not appear to increase the risk 
of  significant post-ES bleeding[24]. Also, there is no con-
sensus on whether it is necessary to discontinue NSAIDs 

and other antiplatelet agents, particularly in patients with 
other risk factors for post-ES bleeding.

Another interesting finding of  our study was that 
immediate (oozing) post-ES hemorrhage responded to 
injection treatment with D50+E solution, and overall 
successful hemostasis was achieved in all patients. The 
mechanism of  action of  E injection in post-ES bleeding 
is by exerting a local tamponade effect as well as local-
izing the E to cause constriction of  the bleeding vessels 
and platelet aggregation to promote hemostasis. The ad-
dition of  D50, which has high viscosity, prolongs swelling 
and therefore both the tamponade and E effect. 

In our study, we observed only 1 case of  perforation 
in the partially covered sphincterotomy group, reflect-
ing the experience of  the endoscopists. The patient was 
treated conservatively with a good outcome. Duodenal 
perforation during ES often occurs during a rapid, poorly 
controlled cut of  the sphincter beyond the boundaries 
of  the intramural common bile duct. Clinically significant 
perforation occurs in less than 1% of  ES although the 
risk for significant perforation may be as high as 8% in 
patients with small papilla or papillary stenosis[25,26]. Early 
diagnosis of  duodenal perforation is essential for an op-
timum outcome, and subcutaneous emphysema may be a 
sensitive sign[27]. As in our case, others also reported that 
most duodenal perforations secondary to periampullary 
endoscopic interventions can be managed nonoperative-
ly[28]. In addition, we found that endoclipping of  duodenal 
perforation induced by ES is a safe, effective alternative to 
surgery treatment[29]. No statistical difference was noted in 
the rate of  pancreatitis and cholangitis or other complica-
tions between the 2 groups (Table 6).

In conclusion, our study suggests no significant differ-
ence in post-ES hemorrhage and other complications be-
tween the partially covered and uncovered sphincterotome 
groups when ES is performed by experienced endosco-
pists. Because uncovered sphincterotome use appears to 
be cost-saving, further studies, which will include trainees 
or endoscopists with less experience, are needed to inves-
tigate the advertized theoretical beneficial role of  the par-
tially covered sphincterotome in post-ES complications.

COMMENTS
Background
Post-endoscopic biliary sphincterotomy (ES) bleeding is one of the most fre-
quent post-ES complications associated with morbidity and rarely, with death. 
Uncontrolled cutting, known as the “zipper cut” phenomenon is the technical 
factor which contributes to the development of post-ES hemorrhage. In an effort 
to achieve a more controlled cutting and avoid the “zipper cut” phenomenon, a 
special sphincterotome has been manufactured having as its main characteris-
tic half the length of the cutting wire insulated with a polymeric plastic.
Research frontiers 
There are no studies comparing a partially covered vs uncovered sphinctero-
tome with regard to reduction in the incidence of post-ES bleeding and other 
complications.
Innovations and breakthroughs 
The present prospective randomized study investigated whether the use of a 
partially covered sphincterotome with the theoretical advantage of avoidance of 
the “zipper cut” phenomenon might reduce the incidence of post-ES hemorrhage. 
No significant differences in the incidence of intraprocedural and delayed post-ES 
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bleeding was found between the partially covered and uncovered sphincterotome 
group. In addition, no difference was noted in the rate of other complications.
Applications 
When ES is performed by experienced endoscopists, using a partially covered 
or uncovered sphincterotome, no significant difference in post-ES bleeding and 
other complications are observed. However, further studies which will include 
trainees or endoscopists with less experience are needed to investigate the 
advertized theoretical beneficial role of the partially covered sphincterotome on 
post-ES complications.
Terminology 
Zipper cut phenomenon is a rapidly poorly controlled cutting leading to post-
ES hemorrhage; a partially covered sphincterotome, with half the length of the 
cutting wire insulated with a polymeric plastic, has an advertized advantage of 
avoidance of uncontrolled cutting during ES. 
Peer review 
The authors compared partially covered vs uncovered sphincterotome use on 
post-ES hemorrhage and other complications. They found that there was no sig-
nificant difference between the 2 groups. The study is well designed and the data 
collected properly. Companies may claim that the partially covered sphincterotome 
has lower complications rate and they also encourage endoscopists to use it.
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