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Abstract
Pancreatic sphincterotomy serves as the cornerstone 
of endoscopic therapy of the pancreas. Historically, 
its indications have been less well-defined than those 
of endoscopic biliary sphincterotomy, yet it plays a 
definite and useful role in diseases such as chronic 
pancreatitis and pancreatic-type sphincter of Oddi 
dysfunction. In the appropriate setting, it may be used 
as a single therapeutic maneuver, or in conjunction with 
other endoscopic techniques such as pancreatic stone 
extraction or stent placement. The current standard of 
practice utilizes two different methods of performing 
pancreatic sphincterotomy: a pull-type sphincterotome 
technique without prior stent placement, and a needle-
knife sphincterotome technique over an existing 
stent. The complications associated with pancreatic 
sphincterotomy are many, although acute pancreatitis 
appears to be the most common and the most serious 
of the early complications. As such, it continues to be 
reserved for those endoscopists who perform a relatively 
high-volume of therapeutic pancreaticobiliary endoscopic 
retrograde cholangio-pancreatography.
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INTRODUCTION
Since its initial application in 1974, endoscopic biliary 

sphincterotomy has revolutionized the approach to pa-
tients with biliary tract diseases[1]. Utilizing biliary sphinc-
terotomy in conjunction with stone extraction, stent place-
ment, or stricture dilatation has become the standard of  
care for problems that were once only remedied by surgical 
procedures. Endoscopic therapy for pancreatic disorders 
has not advanced quite so rapidly, however[2]. Pancreatitis 
and its associated complications have prevented some 
endoscopists in the past from attempting to apply similar 
therapeutic techniques as those used in treating biliary tract 
disorders. In addition, clear-cut indications for endoscopic 
therapy of  the pancreas have been much more difficult to 
define due to a paucity of  well-designed clinical trials jus-
tifying its use. Most of  the techniques that have been used 
in previous studies were performed on small numbers of  
patients, and in expert centers only. The majority of  stud-
ies have been retrospective in nature, lacking randomiza-
tion with a prospective design[2].

It is on this background in which the topic of  
endoscopic pancreatic sphincterotomy (EPS) is reviewed.  
EPS is the cornerstone of  endoscopic therapy[3] of  the 
pancreas, and once access is obtained, EPS may be used as 
a single therapeutic maneuver (e.g. to treat pancreatic-type 
sphincter of  Oddi dysfunction), or in series with other 
endoscopic therapeutic techniques such as stone extraction 
or stent placement[1,4]. The following review will attempt 
to provide an evidence-based summary of  the technique, 
the indications, and the complications associated with 
endoscopic pancreatic sphincterotomy.

THE ENDOSCOPIC TECHNIQUE
The main principles involved in EPS are very much 
like those of  biliary sphincterotomy. They involve wire-
guided cannulation of  the duct prior to cutting, and 
they utilize a slow and stepwise approach that relies on 
accurate identification of  anatomical landmarks. There 
are essentially two different types of  techniques that 
are used by most expert endoscopists when performing 
this procedure. The first approach, and the more widely 
utilized, is performed while using a standard pull-type 
sphincterotome. The second approach uses an endoscopic 
needle-knife to cut the sphincter muscle after placement 
of  a pancreatic duct stent. Both techniques have their 
advantages and disadvantages, and the details surrounding 
each approach are discussed here. In addition, pre-cut 
or ‘access’ pancreatic sphincterotomy in those instances 
when the endoscopist is faced with a difficult pancreatic 
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annulation will be discussed. Finally, sphincterotomy of  
the minor papilla will be briefly mentioned as well.

PULL-TYPE SPHINCTEROTOMY
Once successful cannulation of  the pancreatic duct orifice 
is achieved, the guidewire is advanced into the main 
pancreatic duct and confirmation of  position is usually 
obtained with a contrast pancreatogram. Assuming a clear 
indication for sphincterotomy has been established, this 
part of  the procedure is most often performed with a 
pull-type sphincterotome. Like biliary sphincterotomy, the 
incision should be ‘hot and slow’[5]. It should be directed 
towards the 1 to 2 o’clock position with the very distal part 
of  the cutting wire[6-8]. In other words, most of  the cutting 
wire should be visible outside the papillary orifice. Note 
that the direction of  the cut is very different from that of  
a biliary sphincterotomy. In biliary sphincterotomy, the 
cutting direction is in the 11 o’clock to 1 o’clock position 
(preferably the 12 o’clock position). The sphincterotome 
is slightly bowed while the cutting wire is ‘walked up’ the 
roof of  the papilla in a stepwise fashion[6]. In pancreatic 
sphincterotomy, the same principles apply, but the 
direction is more towards the right, guiding the cutting 
wire along the floor of  the papillary orifice (Figure 1).

The actual incision should be performed using the 
pure cutting current with the electrosurgical generator[7]. 
This prevents further damage to the pancreas and limits 
the possible future development of  fibrosis and papillary 
stenosis[8-10]. The length of  the cut is generally between 
5mm and 10 mm. Larger diameter ducts require longer 

cuts in order to achieve the largest possible access. Once 
the sphincterotomy has been completed, a temporary 
pancreatic stent is usually left in place for a short period 
of  time in order to help facilitate adequate drainage from 
the duct. The edema that ensues following a pancreatic 
sphincterotomy can cause ductal obstruction and eventual 
pancreatitis[11]. This policy of  placing a pancreatic stent 
after every pancreatic sphincterotomy, however, is not 
universal. Some expert endoscopists do not feel the need 
to perform this step. Moreover, the types of  stents that are 
chosen and the desired duration of  use are also debated[12].

Early in the era of  pancreatic sphincterotomy, many 
endoscopists advocated always performing EPS in concert 
with a prior biliary sphincterotomy. Biliary sphincterotomy 
done immediately before pancreatic sphincterotomy is 
felt by some to allow for easier identification of  clear 
anatomical landmarks, thus making it a safer and more 
effective procedure. It may provide better exposure 
of  the pancreaticobiliary septum, and therefore allow 
improved access to the desired pancreatic tissue[13]. Also, 
this method of  choice prevents the rare possibility of  
biliary complications following a primary pancreatic cut[1]. 
This includes inadvertent damage to the distal bile duct, as 
well as possible biliary obstruction due to edema adjacent 
to the biliary duct orifice. Many recommend a biliary 
sphincterotomy before a pancreatic sphincterotomy in 
cases of  cholangitis or obstructive jaundice, a common bile 
duct diameter > 12 mm, or an alkaline phosphatase level > 
twice normal[8]. It may also be performed when there is 
a need to obtain improved access to the main pancreatic 
duct[14].

NEEDLE-KNIFE SPHINCTEROTOMY
An alternative method to pancreatic sphincterotomy 
utilizes an endoscopic needle-knife instead of  a standard 
pull-type sphincterotome. Cutting with the needle-
knife is done only after placement of  a pancreatic duct 
stent. The tip of  the needle-knife is placed at the most 
proximal portion of  pancreatic sphincter tissue that is 
overlying the stent. While using the stent as a guide to 
direct the cut along the plane of  the pancreatic duct, the 
needle-knife tip is advanced over the top of  the stent 
and down its longitudinal axis thereby ‘unroofing’ the 
intraduodenal portion of  the major papilla (Figure 2). 
Incision length is similar to that of  sphincterotomy with 
a pull-type sphincterotome; that is, the length is generally 
between 5 mm and 10 mm. Many experts believe that a 
prior biliary sphincterotomy is especially helpful before 
utilizing needle-knife technique[13]. Good exposure of  the 
pancreaticobiliary septum allows for better tissue access 
and more effective ‘septotomy’.

There are a few l imitat ions to this technique, 
however. The absolute prerequisite of  pancreatic stent 
insertion makes it a technique that may not always be 
feasible if  a stent cannot be placed. For example, in 
chronic pancreatitis, it may be very difficult to insert a 
stent without first removing ductal calculi[8]. Also, many 
endoscopists find it easier to perform the sphincterotomy 
without having to first exchange the sphincterotome, place 
the stent, and then insert the needle-knife in order to 

Figure 1  EPS performed using a pull-type sphincterotome without prior pancreatic 
stent placement.
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perform the cut. Finally, most biliary sphincterotomies are 
performed with a standard pull-type sphincterotome, and 
so many are accustomed to performing EPS in a similar 
fashion. Furthermore, many experts may argue that EPS 
could be done in a more controlled fashion using this 
technique

Despite the fact that pancreatic sphincterotomy is 
performed by only two different techniques, survey 
questionnaires show that there is a lack of  expert consensus 
in terms of  which is the better approach. A recent survey 
of  14 expert endoscopists in nine US centers showed that 
six of  the 14 gastroenterologists either ‘always’ or ‘often’ 
use the pull-type sphincterotome technique, while seven out 
of  14 ‘always’ or ‘often’ use the needle-knife technique[12]. 
Eight physicians ‘always’ perform a biliary sphincterotomy 
prior to pancreatic sphincterotomy, and only two of  14 
use pure cutting current during the procedure. Almost all 
endoscopists insert a pancreatic stent after sphincterotomy, 
as it lowers the likelihood of  post-ERCP pancreatitis[11]. 
However, which types of  stents to be used and how long to 
leave them in place for is quite variable among those who 
perform EPS on a regular basis[12].

PRE-CUT PANCREATIC SPHINCTEROTOMY
The pre-cut pancreatic sphincterotomy refers to an 
endoscopic technique that allows access to the pancreatic 
duct without performing prior deep cannulation. It is 
usually done when access to the duct is blocked in some 
manner (e.g. an impacted stone)[9,15]. Once the pancreatic 
duct is accessed, conventional pancreatic sphincterotomy 
is performed. Generally, this technique is not utilized as 
often as the pre-cut biliary sphincterotomy since a difficult 
pancreatic duct cannulation is encountered far less often 
than a difficult biliary cannulation. The pancreatic pre-
cut is done in a manner that is very similar to the biliary 
pre-cut sphincterotomy. Most endoscopists will use a 
free-hand needle-knife to perform the pre-cut, although 
there are several options for this technique[15]. In the case 
of  a stone that is obstructing the pancreatic orifice, for 
example, a needle-knife can be used to cut the papillary 
mucosa lying directly over the stone. Once the stone is 
released and the obstruction is relieved, the pancreatic 
duct can be cannulated in the usual manner to prepare for 
a conventional pancreatic sphincterotomy.

MINOR PAPILLA SPHINCTEROTOMY
Minor papilla sphincterotomy is actually a misnomer 
since the cutting that is performed during this technique 
is more of  a ‘papillotomy’, rather than a true muscle 
‘sphincterotomy’, per se. Hence, the term is more 
appropriately phrased as ‘minor papillotomy’. It was first 
described by Cotton in 1978 as a means to treat recurrent 
dorsal pancreatitis[16]. Since then, it has successfully 
emerged as a recognized and effective treatment for 
patients with pancreas divisum who require ductal 
decompression. Like sphincterotomy of  the major papilla, 
minor papillotomy can be performed using two different 
techniques: standard pull-type technique and needle-
knife technique. The pull-type technique involves wire-
guided cannulation of  the dorsal duct with a regular size 

papillotome. Although some advocate the use of  an ultra-
tapered tip papillotome in this setting (e.g. 3-F), we find 
a regular papillotome to be softer on the papilla and 
allow for easier cannulation. In addition, a soft-tipped, 
hydrophilic, 0.035-inch guidewire is generally used during 
cannulation. Once deep cannulation is achieved, the 
papillotome may be slightly bowed while the cutting wire is 
directed along the course of  the dorsal duct (usually in the 
11 o’clock position) so as to completely ablate the mucosal 
mound of  minor papilla. Either pure cutting current or 
blended current on the electrosurgical generator may be 
used.

The needle-knife technique is similar to that of  EPS 
of  the major papilla. Following wire-guided cannulation, 
a small diameter 3-F or 5-F pancreatic stent is first placed 
over the wire and through the minor papillary orifice into 
the proximal dorsal duct. Once the stent is in position and 
the guidewire is removed, a needle-knife is used to cut the 
portion of  the minor papillary mound above the stent.  
The needle-knife cutting wire is generally directed in the 11 
o’clock position along the course of  the dorsal duct as the 
minor papilla is ‘unroofed’. Again, either blended current 
or pure cutting current may be used.

INDICATIONS FOR EPS
Unlike endoscopic biliary sphincterotomy, literature that 
describes and validates the indications for pancreatic 
sphincterotomy is sparse. There are several reasons for 
this disparity. First, EPS appears to be mainly performed 
at specialized referral centers. Physicians performing this 
procedure usually have years of  experience in therapeutic 
biliary and pancreatic endoscopy. In order to perform EPS 
with adequate proficiency, the endoscopist must typically 
practice in an environment that yields a relatively high 
volume of  ERCP. The centers that perform EPS should 
be capable of  handling all the possible complications 
associated with this procedure. Furthermore, it is the 
relatively high likelihood of  complications seen with EPS 
that contributes to the reluctance among physicians to 
perform this technique. As a result, there have been fewer 
published studies over the years that outline the indications, 
outcomes, and safety of  pancreatic sphincterotomy.

EPS may be indicated for a variety of  diseases and 
disease-related manifestations that involve the pancreas.  
In general, it is easier to consider the indications for EPS 
in terms of  primary or secondary therapy (Table 1). In 
other words, this technique may be performed by itself  
as the primary treatment modality (i.e. for the treatment 
of  pancreatic-type sphincter of  Oddi dysfunction); or 
it may be utilized as a secondary treatment modality in 
facilitating a further intervention (i.e. better access to 
the main pancreatic duct before dilating a downstream 
dominant stricture. Overall, there is far more data available 
regarding the use of  EPS in conjunction with an additional 
intervention (secondary therapy) than for using this 
technique alone (primary therapy)[4].

EPS AS PRIMARY THERAPY
Most of  the literature describing pancreatic sphincterotomy 
as the primary endoscopic therapy of  choice is concentrated 
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on the area of  pancreas divisum and minor papillotomy. 
This is a separate topic and should be reserved for a separate 
review. However, EPS has been shown to provide primary 
therapeutic benefit in patients with at least two separate 
and distinct disorders: pancreatic-type sphincter of  Oddi 
dysfunction (SOD) and chronic pancreatitis.

SOD is a benign obstruction to the flow of  bile 
or pancreatic juice at the level of  the pancreaticobiliary 
junction[16-20]. It is due to functional dyskinesia or hypertension 
of  the biliary and/or pancreatic portion of  the sphincter[21-25]. 
It results in transient noncalculous obstruction, causing 
abdominal pain or pancreatitis[26-30]. Isolated pancreatic-
type SOD may be seen in 15% to 20% of  all patients with 
acute recurrent pancreatitis of  unknown etiology. It has 
been estimated to occur in 25% of  all patients undergoing 
manometry for suspected SOD[31-35]. Type 1 pancreatic SOD 
is characterized by the triad of  pancreatic-type abdominal 
pain, elevated amylase and lipase levels, and a dilated main 
pancreatic duct[36.37]. Type 2 pancreatic SOD has pancreatic-
type abdominal pain associated with either elevated enzyme 
levels or a dilated duct[16].

The overall clinical response rate of  endoscopic 
sphincterotomy for SOD (biliary and pancreatic) ranges 
between 55% and 95%. Patients with Type 1 pancreatic 
SOD are most likely to benefit from EPS. Several studies 
have shown that these patients may experience a significant 
reduction in pain and clinical episodes of  pancreatitis. Type 
2 pancreatic SOD may also achieve benefit from EPS, but 
some prefer to document abnormal pancreatic manometry 
before undergoing sphincterotomy. In addition, more 
recent studies have suggested a clinical benefit from EPS 
in those patients who have persistent pain despite prior 
biliary sphincterotomy[38].

A pancreatic sphincterotomy alone is frequently used 
as the primary treatment modality in moderate to severe 
chronic pancreatitis. The rationale for treating chronic 
pancreatitis with endoscopic therapy is based on the 
principle of  decreasing pancreatic intraductal pressure. 
In moderate to severe disease, the development of  ductal 
stones, protein plugs, and ductal strictures may occur. Each 
of  these can cause partial or complete obstruction to the 
flow of  pancreatic juice out into the duodenum, resulting 
in permanent alterations to the duct morphology.  Ductal 
obstruction leads to tissue hypertension, and thus tissue 

ischemia. Karanjia et al[39] demonstrated a reduction of  
pancreatic blood flow after ligation of  the main pancreatic 
duct (therefore producing intraductal hypertension) in 
a feline model of  pancreatitis. The reduction of  blood 
flow was partially reversed after relief  of  the main duct 
obstruction. It is believed that the symptom of  pain in 
chronic pancreatitis is directly due to this parenchymal 
ischemia[1].

Another consequence of  obstruction to the main 
pancreatic duct is secondary obstruction to the smaller 
side branch ducts. This ultimately causes parenchymal 
atrophy. As the tissue begins to atrophy, the pancreas loses 
its ability to perform both its endocrine and exocrine 
functions. A therapeutic intervention that could minimize 
intraductal pressure might help to prevent this dangerous 
cascade of  events, thus diminishing pain and preserving 
function. This is the basis, although controversial, behind 
EPS in chronic pancreatitis.

Few studies have specifically examined the role of  EPS 
as the sole endoscopic therapy in chronic pancreatitis.  
Most studies that have investigated this topic have done 
so in the context of  additional endoscopic interventions.  
Studies like this need to be examined closely in order to 
separate those patients who received EPS alone versus 
those who received EPS in concert with an additional 
endoscopic technique. This is often difficult, especially 
if  the authors have not clearly distinguished between the 
two groups. Nonetheless, several studies have attempted 
to evaluate the safety and long-term results of  pancreatic 
sphincterotomy in chronic pancreatitis.

Ell et al[40] described pancreatic sphincterotomy in 118 
patients with chronic pancreatitis. Eighty percent of  the 
patients underwent a standard pull-type sphincterotomy, 
while 20% underwent a needle-knife technique. Overall, 
98% of  the sphincterotomies performed were successful, 
and the complication rate was only 4.2%, including four 
cases of  moderate pancreatitis and one case of  severe 
bleeding. The results in terms of  pain relief  were not 
examined in this study, however.

Okolo et al [41] retrospectively analyzed 55 patients 
who had a pancreatic sphincterotomy. Forty patients 
(73%) underwent the procedure for the indication of  
symptomatic chronic pancreatitis. The goal of  the study 
was to assess the long-term efficacy of  sphincterotomy 
with pain relief  being the primary endpoint. After a 
median follow-up of  16 mo, 60% of  all patients reported a 
significant improvement in their pain scores.

Papillary stenosis appears to be a clear-cut indication 
EPS in those patients with symptomatic chronic pancreatitis. 
Without significant ductal abnormalities distal to the papilla, 
pancreatic sphincterotomy by itself  can be confidently 
utilized as the primary endoscopic therapy of  choice in 
these patients. Similarly, mucinous ductal ectasia involving 
the proximal main pancreatic duct is also a proven indication 
for EPS in those patients with recurrent pancreatitis[4].

EPS AS SECONDARY THERAPY
Pancreatic sphincterotomy is commonly performed in 
concert with other endoscopic techniques such as stent 
placement or balloon dilatation of  the pancreatic duct. 

EPS as primary therapy
   Sphincter of Oddi dysfunction (SOD)
             -Pancreatic SOD
             -Biliary SOD unresponsive to biliary sphincterotomy
   Chronic pancreatitis with papillary stenosis/stricture
   Pancreas divisum (EPS of the minor papilla)
EPS to facilitate a further intervention 
   Chronic pancreatitis treated with pancreatic stent and/or stone removal
   Pancreatic pseudocyst treated with transpapillary drainage
   Resection of an ampullary adenoma
   Pancreatic fistula treated with stent placement
   Pancreatic disease due to malignancy
             -Primary pancreatic cancer causing strictures, stones, pseudocysts
             -Metastatic disease to the pancreas causing strictures, stones,

Table 1  Indications for endoscopic pancreatic sphincterotomy 
(EPS)
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In this setting, the purpose of  the sphincterotomy is to 
help facilitate the primary therapy (i.e. removal of  stones 
from the duct or dilatation of  a ductal stricture). There are 
several diseases and conditions in which EPS is used in 
this manner (Table 1). The decision to cut the sphincter in 
these situations is based on sound clinical judgment by the 
endoscopist, and whether or not he or she feels that the 
risk of  EPS is outweighed by the potential benefit gained 
in aiding the primary therapy.

In moderate to severe chronic pancreatitis, ductal 
strictures and stones are frequently encountered. If  their 
location within the main duct is very distal to the papilla, 
EPS alone may not be sufficient. Stone removal or 
stricture dilatation is often times the main goal of  ERCP 
for certain patients. Pancreatic sphincterotomy may be 
needed before the procedure for better access to the duct 
(precut), or it can be used simply to help reduce intraductal 
hypertension and allow for easier f low of  juice and 
calculous debris out into the duodenum. This also holds 
true, for example, when treating pancreatic pseudocysts by 
means of  a transpapillary approach. For those pseudocysts 
that communicate with the main pancreatic duct, a stent 
is placed within the duct in order to bridge the fistulous 
connection[42]. EPS in this setting also helps to reduce 
intraductal pressures and facilitate flow out towards the 
papilla.

Other clinical scenarios for which sphincterotomy is 
indicated as secondary therapy include stent placement 
prior to surgery for mucinous ductal ectasia, as well as 
stent placement in the treatment of  a pancreatic fistula[4]. 
EPS may also be used in concert with a pancreatic stent 
following the resection of  an ampullary adenoma. Here, 
the purpose of  the sphincterotomy (and the stent) is to 
reduce the risk of  post-procedural pancreatitis due to 
peri-ampullary edema. Finally, sphincterotomy is often 
indicated for the palliative treatment of  strictures, stones, 
and pseudocysts in malignant obstruction of  the pancreas.    

COMPLICATIONS OF EPS
In general, there are essentially three different types of  
complications associated with pancreatic sphincterotomy: 
early, late, and stent-related complications (Table 2)[43]. 

Early complications are usually recognized within the 
first 72 h after the procedure, but often times within 
the first few hours. They include pancreatitis, severe 
bleeding, perforation, and pancreatic or biliary sepsis.  
Late complications are encountered at least 3 mo after the 
procedure, and this category mainly consists of  papillary 
stenosis and proximal ductal strictures. Stent-related 
complications include pancreatic ductal and parenchymal 
changes, stone formation, infection, ductal perforation, 
stent migration, stent occlusion (causing pain and/or 
pancreatitis), and duodenal erosion.

Within the last 13 years, there have been four major 
studies that have examined the rates of  complication 
associated with pancreatic sphincterotomy of  the major 
papilla[14,44-46]. In a study by Kozarek et al[13], 56 patients 
underwent EPS. Fifty-four (96%) patients had chronic 
pancreatit is and two patients had acute recur rent 
pancreatitis. The indications for the sphincterotomy 
were as follows: obstructing ductal calculi (26), ductal 
disruption and leak (12), sphincter stenosis (10), and 
dominant stricture (8)[14]. Forty-seven patients had a pull-
type sphincterotomy, and 33 of  these patients also had 
a pancreatic stent placed after the sphincterotomy. Nine 
patients had a needle-knife sphincterotomy over an 
existing pancreatic stent.  Early complications occurred 
in 10.7% of  the patients, and they included pancreatitis 
(4 patients, 7.1%) and cholangitis (2 patients, 3.6%). Late 
complications, however, occurred in 30% of  the patients: 
14% with papillary stenosis, and 16% with asymptomatic 
ductal changes (thought to be due to the stent placement).      

Esber et al[44] reported the complications of  EPS in 
236 consecutive patients. A pull-type sphincterotomy was 
performed in 123, and 87 patients in this group also had 
a stent placed following the sphincterotomy. Needle-knife 
sphincterotomy over a pancreatic stent was performed in 
113 patients. Seventy-four percent of  the patients had a 
sphincterotomy for the purposes of  treating pancreatic-
type SOD, while 26% had chronic pancreatitis and the 
procedure was performed to facilitate an additional 
endoscopic maneuver such as removal of  stones, stricture 
biopsy, etc. Overall, post-ERCP pancreatitis occurred in 
14% (mild in 76%, moderate in 21%, and severe in 3%).  
Other various complications occurred in only 1.7% of  the 
cases. The rate of  pancreatitis was 15.5% in the patients 
with pancreatic-type SOD. It was only 9.7% in the patients 
with chronic pancreatitis. It has been suggested that the 
reason for this lower rate of  post-ERCP pancreatitis is 
due to the periductal fibrosis and scarring seen in those 
patients with underlying chronic pancreatitis. In other 
words, the limited amount of  nearby healthy pancreatic 
parenchyma offers some protection against the injury that 
occurs after a pancreatic sphincterotomy[14,43].

Parsons et al[45] evaluated the complication rate of  
performing a stentless pancreatic sphincterotomy. In 31 
patients, EPS was done with a pull-type sphincterotome 
followed by the placement of  a nasopancreatic tube. All 
the tubes were removed within 24 h of  placement. Post-
ERCP pancreatitis was observed in one patient (3.2%), 
and there were no other complications seen such as 
perforation, bleeding, or sepsis.

More recently, Varadarajulu et al [46] performed a 
randomized, prospective trial comparing pull-type and 

Early Complications (< 3 mo, typically < 72 h)
   Pancreatitis
   Severe bleeding
   Perforation
   Pancreatic and/or biliary sepsis
Late Complications (> 3 mo)
   Papillary stenosis
   Proximal pancreatic duct strictures
Stent-related Complications (variable timing)
   Ductal and parenchymal changes 
   Stone formation
   Infection
   Ductal perforation
   Stent migration
   Stent occlusion
   Duodenal erosion

Table 2  Complications of endoscopic pancreatic sphincterotomy 
(EPS) 
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needle-knife EPS in pancreatic-type SOD patients[47]. 
The aim of  the study was to assess the relative safety of  
each method of  sphincterotomy. Consecutive patients 
who were diagnosed with pancreatic SOD by manometry 
were randomized to receive EPS by pull-type or needle-
knife sphincterotome. The primary outcome was the 
rate of  post-ERCP pancreatitis, and secondary outcomes 
included the rate of  endoscopic re-intervention and the 
response to therapy. A total of  48 patients were enrolled, 
with 24 in each group. Seven patients (29%) in the pull-
type EPS group developed pancreatitis, as compared to 
none in the needle-knife group (P = 0.01). Three patients 
(12.5%) in the pull-type group required a re-intervention 
of  some kind, versus two (8.3%) in the needle-knife 
group. Response to endoscopic therapy was the same in 
each group. The authors concluded that EPS in high-risk 
patients such as those with SOD is safer if  performed with 
a needle-knife over a pancreatic stent.

Attwell recently compared the complication rates of  
minor papillotomy using either pull-type or needle-knife 
technique in 184 patients with pancreas divisum[48]. In this 
single-center study, there was no significant difference in 
the rates of  post-ERCP pancreatitis or post-papillotomy 
bleeding. The overall complication rates in each group 
were 8.3% (needle-knife group) versus 7.8% (pull-type 
group). However, the authors did conclude that younger 
age (< 40 years old) was independently associated with 
higher rates of  restenosis and endoscopic reintervention.

Overa l l , the ra te of  pancrea t i t i s fo l lowing a 
pancreatic sphincterotomy appears to be approximately 
10%-12%-12%12%[47-51], with a total early complication rate between 
10%-15%-15%15%[52-56]. Pancreatitis occurs more frequently in those 
patients with pancreatic-type SOD, rather than those who 
have it performed for problems associated with chronic 
pancreatitis[57-61]. Thorough data concerning the use of  
pancreatic stents in the prevention pancreatitis following 
a pull-type sphincterotomy is somewhat lacking[62-66]. 
Sherman et al[67] showed that a pancreatic stent used with 
needle-knife sphincterotomy may limit the frequency of  
post-procedural pancreatitis in SOD patients. The problem, 
however, is that if  the stent is left in place for too long, 
it may begin to induce unwanted ductal and parenchymal 
changes itself. Also, depending on the type of  stent used, 
patients may need to undergo an additional procedure to 
have this endoprosthesis removed.

Pancreat i t i s i s the most concerning potent ia l 
complication for those endoscopists who perform EPS.  
This is mainly because it appears to be the complication 
over which we have the least amount of  control, and 
also because its effect may be very severe and sometimes 
lethal[68]. The decision to place a stent following any 
sphincterotomy is made on a case-by-case basis. Factors 
weighed in the decision include the perceived risk of  early 
pancreatitis versus the potential for late complications and 
the need for an additional procedure.

CONCLUSION
Pancreatic sphincterotomy is an endoscopic technique 
used for var ious pancreas and pancreas - re la ted 
diseases. The current standard of  practice utilizes two 

different techniques for performing EPS: a pull-type 
sphincterotome without prior stent placement, and a 
needle-knife sphincterotome over a stent. Historically, the 
indications for EPS have been less well-defined than those 
of  endoscopic biliary sphincterotomy. Nonetheless, there 
are at least a few conditions such as chronic pancreatitis 
and pancreatic SOD in which pancreatic sphincterotomy 
plays a definite role. The complications associated with 
EPS are many, although acute pancreatitis appears to 
be the most common and the most serious of  the early 
complications. Papillary stenosis is a significant late 
complication of  this procedure as well. The technique of  
pancreatic sphincterotomy continues to be reserved for 
those endoscopists who perform a relatively high-volume 
of  therapeutic pancreaticobiliary ERCP.

REFERENCES
1 Cremer M, Deviere J. Chronic pancreatitis. In: Testoni PA, 

Tittobello A. Endoscopy in pancreatic disease: diagnosis and 
therapy. Chicago: Mosby-Wolfe, 1997: 99-112

2 Mergener K, Kozarek RA. Therapeutic pancreatic endoscopy. 
Endoscopy 2005; 37: 201-207

3 Howell DA, Holbrook RF, Bosco JJ, Muggia RA, Biber BP. 
Endoscopic needle localization of pancreatic pseudocysts before 
transmural drainage. Gastrointest Endosc 1993; 39: 693-698

4 Elton E, Howell DA, Parsons WG, Qaseem T, Hanson BL. 
Endoscopic pancreatic sphincterotomy: indications, outcome, 
and a safe stentless technique. Gastrointest Endosc 1998; 47: 
240-249

5 Shields SJ, Carr-Locke DL. Sphincterotomy techniques and 
risks. Gastrointest Endosc Clin N Am 1996; 6: 17-42

6 Cotton PB, Williams CB. Practical gastrointestinal endoscopy. 
3rd ed. London: Blackwell, 1990: 118-156

7 Elta GH, Barnett JL, Wille RT, Brown KA, Chey WD, Scheiman 
JM. Pure cut electrocautery current for sphincterotomy 
causes less post-procedure pancreatitis than blended current. 
Gastrointest Endosc 1998; 47: 149-153

8 Delhaye M, Matos C, Deviere J. Endoscopic management of 
chronic pancreatitis. Gastrointest Endosc Clin N Am 2003; 13: 
717-742

9 Maydeo A, Borkar D. Techniques of selective cannulation and 
sphincterotomy. Endoscopy 2003; 35: S19-S23

10 Deviere J, Delhaye M, Cremer M. Pancreatic duct stones 
management. Gastrointest Endosc Clin N Am 1998; 8: 163-179

11 Sherman S, Lehman GA, Hawes RH, Ponich T, Miller LS, 
Cohen LB, Kortan P, Haber GB. Pancreatic ductal stones: 
frequency of successful endoscopic removal and improvement 
in symptoms. Gastrointest Endosc 1991; 37: 511-517

12 Alsolaiman M, Cotton P, Hawes R, Aliperti G, Carr-Locke DL, 
Fogel EL, Freeman ML, Ginsberg GG, Howell DA, Kozarek 
RA, Lehman GL, Mchenry L, Sherman S, Watkins J, Wilcox 
CM. Techniques of pancreatic sphincterotomy: lack of expert 
consensus. Gastrointest Endosc 2004; 59: P210

13 Kozarek RA, Ball TJ, Patterson DJ, Brandabur JJ, Traverso 
LW, Raltz S. Endoscopic pancreatic duct sphincterotomy: 
indications, technique, and analysis of results. Gastrointest 
Endosc 1994; 40: 592-598

14 Kim MH, Myung SJ, Kim YS, Kim HJ, Seo DW, Nam SW, Ahn 
JH, Lee SK, Min YI. Routine biliary sphincterotomy may not 
be indispensable for endoscopic pancreatic sphincterotomy. 
Endoscopy 1998; 30: 697-701

15 Freeman ML, Guda NM. ERCP cannulation: a review of 
reported techniques. Gastrointest Endosc 2005; 61: 112-125

16 Novack DJ, Al-Kawas F. Endoscopic management of bile duct 
obstruction and sphincter of Oddi dysfunction. In: Bayless 
TM, Diehl AM. Advanced therapy in gastroenterology and 
liver disease. Hamilton: B.C. Decker, 2005: 766-773

17 Baillie J. Sphincter of Oddi dysfunction: overdue for an 

Buscaglia JM et al.  Pancreatic sphincterotomy                                                                                               4069

www.wjgnet.com



overhaul. Am J Gastroenterol 2005; 100: 1217-1220
18 Kalloo AN , Pasricha PJ. Therapy of sphincter of Oddi 

dysfunction. Gastrointest Endosc Clin N Am 1996; 6: 117-125
19 Torsoli A, Corazziari E, Habib FI, De Masi E, Biliotti D, 

Mazzarella R, Giubilei D, Fegiz G. Frequencies and cyclical 
pattern of the human sphincter of Oddi phasic activity. Gut 
1986; 27: 363-369

20 Hogan WJ, Geenen JE. Biliary dyskinesia. Endoscopy 1988; 20 
Suppl 1: 179-183

21 Corazziari E, Shaffer EA, Hogan WJ, Sherman S, Toouli J. 
Functional disorders of the biliary tract and pancreas. Gut 
1999; 45 Suppl 2: II48-II54

22 Geenen JE, Hogan WJ, Dodds WJ, Toouli J, Venu RP. The 
efficacy of endoscopic sphincterotomy after cholecystectomy 
in patients with sphincter-of-Oddi dysfunction. N Engl J Med 
1989; 320: 82-87

23 Piccinni G, Angrisano A, Testini M, Bonomo GM. Diagnosing 
and treating Sphincter of Oddi dysfunction: a critical literature 
review and reevaluation. J Clin Gastroenterol 2004; 38: 350-359

24 Steinberg WM. Sphincter of Oddi dysfunction: a clinical 
controversy. Gastroenterology 1988; 95: 1409-1415

25 Black NA, Thompson E, Sanderson CF. Symptoms and health 
status before and six weeks after open cholecystectomy: a 
European cohort study.ECHSS Group. European Collaborative 
Health Services Study Group. Gut 1994; 35: 1301-1305

26 Sherman S, Troiano FP, Hawes RH, Lehman GA. Sphincter of 
Oddi manometry: decreased risk of clinical pancreatitis with 
use of a modified aspirating catheter. Gastrointest Endosc 1990; 
36: 462-466

27 Maldonado ME, Brady PG, Mamel JJ, Robinson B. Incidence 
of pancreatitis in patients undergoing sphincter of Oddi 
manometry (SOM). Am J Gastroenterol 1999; 94: 387-390

28 Madura JA , McCammon RL, Paris JM, Jesseph JE. The 
Nardi test and biliary manometry in the diagnosis of 
pancreaticobiliary sphincter dysfunction. Surgery 1981; 90: 
588-595

29 Toouli J, Bushell M, Iannos J, Collinson T, Wearne J, Kitchen D. 
Peroperative sphincter of Oddi manometry: motility disorder 
in patients with cholelithiasis. Aust N Z J Surg 1986; 56: 625-629

30 Steinberg WM , Salvato RF, Toskes PP. The morphine-
prostigmin provocative test--is it useful for making clinical 
decisions? Gastroenterology 1980; 78: 728-731

31 Rosenblatt ML , Catalano MF, Alcocer E, Geenen JE. 
Comparison of sphincter of Oddi manometry, fatty meal 
sonography, and hepatobiliary scintigraphy in the diagnosis 
of sphincter of Oddi dysfunction. Gastrointest Endosc 2001; 54: 
697-704

32 Sostre S, Kalloo AN, Spiegler EJ, Camargo EE, Wagner 
HN. A noninvasive test of sphincter of Oddi dysfunction in 
postcholecystectomy patients: the scintigraphic score. J Nucl 
Med 1992; 33: 1216-1222

33 Corazziari E, Cicala M, Habib FI, Scopinaro F, Fiocca F, 
Pallotta N, Viscardi A, Vignoni A, Torsoli A. Hepatoduodenal 
bile transit in cholecystectomized subjects. Relationship with 
sphincter of Oddi function and diagnostic value. Dig Dis Sci 
1994; 39: 1985-1993

34 Madacsy L, Middelfart HV, Matzen P, Hojgaard L, Funch-
Jensen P. Quantitative hepatobiliary scintigraphy and 
endoscopic sphincter of Oddi manometry in patients with 
suspected sphincter of Oddi dysfunction: assessment of flow-
pressure relationship in the biliary tract. Eur J Gastroenterol 
Hepatol 2000; 12: 777-786

35 Esber E, Ruffolo T, Park H, Siddiqui A, Earle D, Pezzi J, 
Gottlieb K, Sherman S, Lehman G. Prospective assessment of 
biliary scintigraphy in patients with suspected sphincter of 
Oddi dysfunction. Gastrointest Endosc 1995; 41: 396

36 Thomas PD, Turner JG, Dobbs BR, Burt MJ, Chapman BA. 
Use of (99m)Tc-DISIDA biliary scanning with morphine 
provocation for the detection of elevated sphincter of Oddi 
basal pressure. Gut 2000; 46: 838-841

37 Sherman S, Lehman GA. Sphincter of Oddi dysfunction: 
diagnosis and treatment. JOP 2001; 2: 382-400

38 Toouli J, Roberts-Thomson IC, Kellow J, Dowsett J, Saccone 

GT, Evans P, Jeans P, Cox M, Anderson P, Worthley C, Chan 
Y, Shanks N, Craig A. Manometry based randomised trial of 
endoscopic sphincterotomy for sphincter of Oddi dysfunction. 
Gut 2000; 46: 98-102

39 Karanjia ND, Widdison AL, Leung F, Alvarez C, Lutrin FJ, 
Reber HA. Compartment syndrome in experimental chronic 
obstructive pancreatitis: effect of decompressing the main 
pancreatic duct. Br J Surg 1994; 81: 259-264

40 Ell C, Rabenstein T, Schneider HT, Ruppert T, Nicklas M, 
Bulling D. Safety and efficacy of pancreatic sphincterotomy in 
chronic pancreatitis. Gastrointest Endosc 1998; 48: 244-249

41 Okolo PI, Pasricha PJ, Kalloo AN. What are the long-term 
results of endoscopic pancreatic sphincterotomy? Gastrointest 
Endosc 2000; 52: 15-19

42 Buscaglia JM, Jagannath SB. Endoscopic decompression of 
pancreatic pseudocysts. Practical Gastro 2005; 29: 74-83

43 Sherman S, Lehman GA. Complications of endoscopic 
pancreatic sphincterotomy. In: Testoni PA, Tittobello A. 
Endoscopy in pancreatic disease: diagnosis and therapy. 
Chicago: Mosby-Wolfe, 1997: 167-171

44 Esber E, Sherman S, Earle D, Pezzi J, Gottlieb K, Lehman G. 
Complications of major papilla pancreatic sphincterotomy: a 
review of 236 patients. Gastrointest Endosc 1995; 43: 405

45 Parsons WG, Howell DA, Qasseem T, Hanson BL. Pancreatic 
duct sphincterotomy without stenting. Gastrointest Endosc 
1995; 41: 427

46 Varadarajulu S, Wilcox CM. Randomized trial comparing 
needle-knife and pull-sphincterotome techniques for 
pancreatic sphincterotomy in high-risk patients. Gastrointest 
Endosc 2006; 64: 716-722

47 Cotton PB, Lehman G, Vennes J, Geenen JE, Russell RC, 
Meyers WC, Liguory C, Nickl N. Endoscopic sphincterotomy 
complications and their management: an attempt at consensus. 
Gastrointest Endosc 1991; 37: 383-393

48 Cheng CL, Sherman S, Watkins JL, Barnett J, Freeman M, 
Geenen J, Ryan M, Parker H, Frakes JT, Fogel EL, Silverman 
WB, Dua KS, Aliperti G, Yakshe P, Uzer M, Jones W, Goff J, 
Lazzell-Pannell L, Rashdan A, Temkit M, Lehman GA. Risk 
factors for post-ERCP pancreatitis: a prospective multicenter 
study. Am J Gastroenterol 2006; 101: 139-147

49 Testoni PA. Facts and fiction in the pharmacologic prevention 
of post-ERCP pancreatitis: a never-ending story. Gastrointest 
Endosc 2006; 64: 732-734

50 Cavallini G, Tittobello A, Frulloni L, Masci E, Mariana A, 
Di Francesco V. Gabexate for the prevention of pancreatic 
damage related to endoscopic retrograde cholangiopancreat
ography. Gabexate in digestive endoscopy--Italian Group. N 
Engl J Med 1996; 335: 919-923

51 Katsinelos P , Kountouras J, Chatzis J, Christodoulou 
K, Paroutoglou G, Mimidis K, Beltsis A, Zavos C. High-
dose allopurinol for prevention of post-ERCP pancreatitis: 
a prospective randomized double-blind controlled trial. 
Gastrointest Endosc 2005; 61: 407-415

52 Buscaglia JM, Kalloo AN. Pancreatic sphincterotomy. In: 
Baron TH, Kozarek R, Carr-Locke DL. A practical guide to 
ERCP. Elsevier Science, In press

53 Murray B, Carter R, Imrie C, Evans S, O'Suilleabhain C. 
Diclofenac reduces the incidence of acute pancreatitis 
after endoscopic retrograde cholangiopancreatography. 
Gastroenterology 2003; 124: 1786-1791

54 Deviere J, Le Moine O, Van Laethem JL, Eisendrath P, Ghilain 
A, Severs N, Cohard M. Interleukin 10 reduces the incidence 
of pancreatitis after therapeutic endoscopic retrograde cholan
giopancreatography. Gastroenterology 2001; 120: 498-505

55 Sudhindran S , Bromwich E, Edwards PR. Prospective 
randomized double-blind placebo-controlled trial of glyceryl 
trinitrate in endoscopic retrograde cholangiopancreatography-
induced pancreatitis. Br J Surg 2001; 88: 1178-1182

56 Marks JM, Dunkin BJ, Shillingstad BL, Youngelman DF, 
Schweitzer MA, Lash RH, Singh J, Ponsky L, Ponsky JL. 
Pretreatment with allopurinol diminishes pancreatography-
induced pancreatitis in a canine model. Gastrointest Endosc 
1998; 48: 180-183

www.wjgnet.com

4070        ISSN 1007-9327       CN 14-1219/R      World J Gastroenterol       August 14, 2007    Volume 13     Number 30



57 Binmoeller KF, Harris AG, Dumas R, Grimaldi C, Delmont 
JP. Does the somatostatin analogue octreotide protect against 
ERCP induced pancreatitis? Gut 1992; 33: 1129-1133

58 Prat F, Amaris J, Ducot B, Bocquentin M, Fritsch J, Choury 
AD, Pelletier G, Buffet C. Nifedipine for prevention of post-
ERCP pancreatitis: a prospective, double-blind randomized 
study. Gastrointest Endosc 2002; 56: 202-208

59 Sand J, Nordback I. Prospective randomized trial of the effect of 
nifedipine on pancreatic irritation after endoscopic retrograde 
cholangiopancreatography. Digestion 1993; 54: 105-111

60 Schwartz JJ, Lew RJ, Ahmad NA, Shah JN, Ginsberg GG, 
Kochman ML, Brensinger CM, Long WB. The effect of lidocaine 
sprayed on the major duodenal papilla on the frequency of 
post-ERCP pancreatitis. Gastrointest Endosc 2004; 59: 179-184

61 Cunliffe WJ, Cobden I, Lavelle MI, Lendrum R, Tait NP, 
Venables CW. A randomised, prospective study comparing 
two contrast media in ERCP. Endoscopy 1987; 19: 201-202

62 Tarnasky PR . Mechanical prevention of post-ERCP 
pancreatitis by pancreatic stents: results, techniques, and 
indications. JOP 2003; 4: 58-67

63 Hannigan BF , Keel ing PW, Slavin B, Thompson RP. 
Hyperamylasemia after ERCP with ionic and non-ionic 
contrast media. Gastrointest Endosc 1985; 31: 109-110

64 Johnson GK, Geenen JE, Bedford RA, Johanson J, Cass O, 
Sherman S, Hogan WJ, Ryan M, Silverman W, Edmundowicz 
S. A comparison of nonionic versus ionic contrast media: 
results of a prospective, multicenter study. Midwest 

Pancreaticobiliary Study Group. Gastrointest Endosc 1995; 42: 
312-316

65 O'Connor HJ, Ellis WR, Manning AP, Lintott DJ, McMahon 
MJ, Axon AT. Iopamidol as contrast medium in endoscopic 
retrograde pancreatography: a prospective randomised 
comparison with diatrizoate. Endoscopy 1988; 20: 244-247

66 Sherman S, Hawes RH, Rathgaber SW, Uzer MF, Smith MT, 
Khusro QE, Silverman WB, Earle DT, Lehman GA. Post-ERCP 
pancreatitis: randomized, prospective study comparing a low- 
and high-osmolality contrast agent. Gastrointest Endosc 1994; 
40: 422-427

67 Sherman S , Eversman D, Fogel E, Gott l ieb K, Earle 
D. Sphincter of Oddi dysfunction (SOD): needle-knife 
pancreaticobiliary sphincterotomy over pancreatic stent 
(NKOPS) has a lower the post-procedure pancreatitis rate than 
pull-type biliary sphincterotomy (BES). Gastrointest Endosc 
1997; 43: P148

68 Lee JK, Park JK, Yoon WJ, Lee SH, Lee KH, Ryu JK, Kim 
YT, Yoon YB. Risk for post-ERCP pancreatitis after needle 
knife precut sphincterotomy following repeated cannulation 
attempts. J Clin Gastroenterol 2007; 41: 427-431

69 Cotton PB. Duodenoscopic papillotomy at the minor papilla 
for recurrent dorsal pancreatitis. Endosc Digest 1978; 3: 27-28

70 Attwell A, Borak G, Hawes R, Cotton P, Romagnuolo J. 
Endoscopic pancreatic sphincterotomy for pancreas divisum 
by using a needle-knife or standard pull-type technique: safety 
and reintervention rates. Gastrointest Endosc 2006; 64: 705-711

 S- Editor  Ma N    L- Editor  Kremer M    E- Editor  Li JL

Buscaglia JM et al.  Pancreatic sphincterotomy                                                                                               4071

www.wjgnet.com


