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INTRODUCTION

fter the first description of diagnostic ERCP
Aby McCune et al. in 1968,' it was not long

before biliary sphincterotomy was developed.
Initial description of the technique of biliary
sphincterotomy came simultaneously in 1974 from
Kawai in Japan,” and Classen in Germany.® The
general construction of the sphincterotome was a
single lumen catheter with an electrocautery wire
that could be “bowed” when put under tension via
traction.

The development of multilumen catheters
soon followed, which allowed for separate lumens
for the cutting wire and either contrast injection
or guidewire placement (Figure 1). Further
refinements of the bowing sphincterotome included
triple lumen catheters (which could allow contrast
injection with a guidewire in the catheter at the
same time), variations in cutting wire length and
sphincterotome tip geometry, and pre-curved
catheters. Specialty variations of sphincterotomes
have included rotatable design, bipolar cautery,
ultra-tapered tips, and the reverse-orientation
“Billroth II sphincterotome”. The general structure
of the endoscopic sphincterotome has been
remarkably stable for the past 20 years, and it is
truly impressive that this rather straightforward and
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inexpensive device remains the workhorse of the
advanced endoscopist’s toolbox when performing
ERCP.

In the past, the term “papillotomy” was often
used, although is rarely used anymore in favor of
the term “sphincterotomy.”

Use of Abbreviations in this Article

For the sake of brevity and clarity, the following
abbreviations will be used to describe the different
variations of sphincterotomy:

ES  endoscopic sphincterotomy
bES biliary sphincterotomy

mbES minimal biliary sphincterotomy
pES  pancreatic sphincterotomy
mpES minor papilla sphincterotomy
NKS needle knife sphincterotomy
NKF needle knife fistulotomy

Indications for Endoscopic Biliary
Sphincterotomy (bES)

The decision to perform bES is dependent on several
factors including indication for the procedure,
concomitant use of anti-coagulant or anti-platelet
medications, the presence or absence of significant
coagulopathy, and anatomical considerations such
as altered surgical anatomy or an intra-diverticular
papilla.*>¢ The length of the sphincterotomy is
tailored for the procedural indication, size of the
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Figure 1A. and Figure 1B. Controlled bending of a multilumen catheter with an electrically conductive
cutting wire to be used for sphincterotomy was first invented by John Karpiel with Cook Endoscopy
(US Patent US5024617). Reliable cutting wire orientation to the 12 o’clock position was an important
design feature. All subsequent sphincterotome iterations have been based on the same general design.

bile duct, and anatomical considerations. A longer
sphincterotomy may be needed for removal of large
biliary stones as opposed to a shorter length for
placing a stent to palliate a biliary stricture or to
facilitate device access into the bile duct.’

The most common indication for bES is for
the management of choledocholithiasis.® When
anatomically feasible, a longer sphincterotomy is
performed for management of larger common bile
duct stones.” However, bES in conjunction with
papillary balloon dilation can obviate the need for
a long sphincterotomy for removal of large bile
duct stones.'”

Management of iatrogenic or traumatic bile
leaks is acommon indication for ERCP." Performing
bES decreases the trans-papillary pressure gradient
and facilitates preferential drainage of bile into
the duodenum.''* Functional biliary sphincter
disorder, formerly referred to as sphincter of Oddi
dysfunction (SOD), is another indication for bES,
although endoscopic management strategies for
this set of conditions remain controversial, and
many centers have abandoned the entire concept
of SOD. "3

According to the Rome IV criteria, patients
with a dilated common bile duct and elevated
liver function tests (formerly SOD type 1) should
undergo ERCP with bES. Other indications for
bES are papillary stenosis, a type 3 choledochal
cyst (choledochocele), sump syndrome, biliary
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parasitic infections, and to facilitate access for
biliary interventions, most importantly biliary stent
placement."

Contraindications for

Endoscopic Biliary Sphincterotomy

An uncooperative patient is a contraindication for
ERCP and bES. bES is classified as a procedure
with an elevated risk of bleeding according to the
American Society for Gastrointestinal Endoscopy
(ASGE) guidelines.'®* However, minimal EBS
(mbES) with papillary dilation has been shown
to be safe in the setting of anti-platelet or anti-
coagulant use, although the indications for mbES
are relatively uncommon.!” Although hepatic
cirrhosis has been associated with higher rates
of sphincterotomy bleeding,? this is not strictly
considered an contraindication for bES. Altered
patient anatomy such as a duodenal diverticulum
or Billroth II gastrojejunostomy can increase the
difficulty of bES, however the procedure can be
safely performed in this setting.”!®

Technique of Biliary Sphincterotomy (bES)

Device selection

For cannulation of native papillae, most endoscopists
favor the use of a bowing sphincterotome over
a straight biliary catheter because the ability to
bow the tip of the device can help achieve the
proper angle for cannulation, and bES can be
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Figure 2. Example of the ampulla with schematic overlay showing important landmarks of direction of

sphincterotomy (lines) and size of intraduodenal mound (oval). Panel A shows a large ampulla, while
panel B a small ampulla. Optimal direction of the sphincterotomy is in the direction of the solid line,
although it is acceptable for the direction to be within the “wedge” indicated by the dotted lines.

Figure 2. Panel 2C shows a “crossing fold”
(arrows) which can be cut through to complete
the biliary sphincterotomy.

performed without the need for device exchange.
Earlier sphincterotome designs had cutting wire
lengths from 15mm to 40mm, and “nose length,”
also referred to as “tip length,” up to 3-4cm. Most
current sphincterotomes have short tips. Current
models of bowing sphincterotomes have cutting
wire lengths of 20, 25, or 30mm, and selection
between these lengths is mainly user preference.
Shorter cutting wires can be bowed with less of
the tip of the device extended beyond the working
channel, while longer cutting wires generate a
more severe deformation of the sphincterotome
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during the act of bowing. Sphincterotomes can
be “long wire” or “short wire” platforms, with
the latter allowing physician-controlled guidewire
manipulation for cannulation which has been found
to be advantageous. '

Needle knife sphincterotomy (NKS) was
first described in 1986 by Huibrigtse et al.'
Historically, this was a rarely used technique, but it
has gained more importance and adoption over the
last several years. A needle-knife sphincterotome
is a double or triple lumen catheter with a thin
electrocautery needle at the tip that can be extended
and withdrawn. It is mainly used in cases of
difficult biliary cannulation after standard attempts
at achieving duct access have failed.

Billroth-II anatomy is less frequently
encountered anymore as surgical management of
peptic ulcer disease has declined since introduction
of potent antisecretory medications. Still, patients
with Billroth-II anatomy are still encountered and
a knowledge and understanding of how to perform
biliary sphincterotomy in these patients is important.
(Figure 3C). A dedicated Billroth-II sphincterotome
is still available from Cook Medical (Bloomington,
IN) but most modern endoscopists favor the use
of a rotatable sphincterotome (Autotome, Boston
Scientific, Marlborough, MA). Another effective
technique in Billroth-II anatomy is to perform NKS
over a previously placed biliary stent (Figure 3C).

(continued on page 28)
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(continued from page 22)

Landmarks for Biliary Sphincterotomy (bES)
What direction?

The direction of cut of the biliary sphincterotomy
is along the long axis of the intraduodenal
mound. This long axis is generally called the “12
o’clock direction”, invoking the directions of a
clock face (Figure 2A and 2B). It is acceptable
for the sphincterotomy incision to be carried
out anywhere from an 11 o’clock to a 1 o’clock
direction, although most avoid cutting in the 1
o’clock position if possible. Sphincterotomy
outside of that “wedge” may carry an increased
risk of pancreatitis, perforation, and/or bleeding.

How long?

Above the orifice of the ampulla of Vater, the
distal common bile duct (CBD) is intraduodenal.
This intraduodenal portion creates a “mound” of
varying size in different patients. Sometimes the
mound is quite prominent, or even bulging (Figure
3A). This can occur when a stone is impacted
at the papillary orifice or when there is diffuse
dilation of the entire common bile duct (CBD). In
some cases, an ampullary tumor can show a large
ampullary bulge (Figure 3B). A chledochocele
(type III choledochal cyst) is another cause for
a bulging ampulla (Figure 3D). In many cases,
the mound is small. As a general rule, the extent
of the biliary sphincterotomy can be taken to
the entire length of the mound. Caution should

be taken with very small papillae, as the mound
is small and the length of cut necessarily needs
to be shorter. Caution also should be exercised
with sphincterotomy of ampullae that are on the
edge of or in a diverticulum (Figure 4A and 4B)
since the risk of perforation and bleeding is felt to
be higher.?” In cases such as these, consideration
should be given for limited sphincterotomy or even
mbES, followed by balloon sphincteroplasty, but
most patients with a periampullary diverticulum
can undergo a complete biliary sphincterotomy.'’

Cautery settings

For most of the early years of bES, “blended”
(cutting and coagulation) current was used through
the sphincterotome wire to create the cut. Care had
to be taken to avoid cutting too fast (the dreaded
“zipper cut”), which could introduce complications
of bleeding or perforation. The introduction of a
pulse cut mode in 1997 (EndoCut, ERBE, Tiibingen,
Germany) was almost revolutionary for the field,
as “pulse cut” energy gradually took over as the
preferred energy mode for biliary sphincterotomy.
Modern endoscopic generators allow cutting and
coagulating current to be used in an alternating
manner during endoscopic sphincterotomy.

Troubleshooting

A common challenge is for the cutting wire to
not be in the ideal 12 o’clock position prior to
initiating the sphincterotomy. Generally, it is
acceptable for the wire to be in the range of 11

Figure 3. (A) The bulging ampulla in this case
is due to stone disease and a hile duct which is
dilated all the way down to the papillary orifice.
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Figure 3. (B) This ampullary bulge is due to a
ampullary mass, which is submucosal.
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o’clock to 1 o’clock, and to cut with the “side of the
wire” to complete the sphincterotomy. However,
if the orientation is still not adequate, sometimes
the distal 3cm of the sphincterotome needs to be
“groomed” to achieve the ideal direction. In the
days before all sphincterotomes were “pre-curved”
at the factory, endoscopists routinely groomed the
tip of the sphincterotome.?!

The other approach to improving sphincterotome
wire orientation prior to cutting is to transition the
endoscope from “short” to “long” position (Figure
5). In the short position, the endoscope is aligned
along the lesser curvature of the stomach, in the long
position the endoscope is aligned along the greater
curvature of the stomach. Adjusting the endoscope
position to the long position will typically correct
an unacceptably rightward orientation and bring
the cutting wire more into a more leftward, and
hence safer, direction. If continued attempts at
orienting the ampullary mound fail, one can also
do a minimal biliary sphincterotomy followed by
balloon sphincteroplasty.

Technique of Minimal Biliary
Sphincterotomy and Balloon
Sphincteroplasty

In some cases, one cannot make as long as a
sphincterotomy as one would like. Anatomic
causes of this situation include periampullary
diverticulum, obscured ampullary landmarks,
Billroth-II anatomy, or an extremely small papilla.
Impaired coagulation causes include the patient

actively taking anti-coagulants or anti-platelet
agents which cannot be stopped, chronic renal
failure, and hepatic cirrhosis with elevated INR
not responsive to vitamin K replacement and/or
thrombocytopenia.

In these situations, mbES can be performed
followed by balloon sphincteroplasty (Figure 6A,
B, C, D). mbES plus balloon sphincteroplasty
has an excellent safety record in regard to post-
procedural bleeding, and still allows biliary therapy
to be performed with a high degree of success. The
mbES is quite short (about 2-3mm), and the incision
very intentionally is not taken to its maximum.
Dilation of the papillary orifice is accomplished
with a biliary balloon, the size of which is chosen
to match the size of the distal CBD. An 8 or 10mm
dilation balloon is most commonly used for biliary
sphincteroplasty. The balloon is positioned across
the papillary orifice and 2-3 mL of contrast is first
injected into the balloon to facilitate fluoroscopic
visualization. Then the balloon is inflated with
water to target diameter and held for 1-3 minutes,
with longer dilation times favored for higher stone
burden or larger diameter stones. The risk of post-
bES bleeding is greatly lowered with the mbES
technique.

Pancreatic Sphincterotomy Indications

pES can be performed on both the major and
minor papilla, depending on the indication for
the procedure and ductal anatomy.?* Functional
pancreatic sphincter of Oddi disorder (P-SOD) is

Figure 3. (C) Billroth Il anatomy both before and
after placement of a biliary stent.

PRACTICAL GASTROENTEROLOGY ¢ DECEMBER 2022

Figure 3. (D) This bulging ampulla is due to a
choledochocele.
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Figure 4 (A) and 4 (B). Two examples of sphincterotomy with an intradiverticular ampulla are shown,

indicating optimal direction of biliary sphincterotomy.

a rare indication for pES. According to the Rome
IV criteria, P-SOD can be defined as documented
episodes of recurrent acute pancreatitis, abnormal
sphincter manometry study, and exclusion of other
causes of pancreatitis such as alcohol, gallstones,
medications, or metabolic derangements.'* There
is a paucity of high-quality data regarding the
efficacy of pES for P-SOD. A systematic review
in 2006 revealed a 69% sustained symptomatic
improvement from pES based on 5 non-randomized
studies with 109 patients.® Prospective studies
have shown an almost 50% recurrence rate of
acute pancreatitis, despite undergoing pES in the
setting of P-SOD.?* Again, the entire concept of
SOD is highly controversial and many centers have
abandoned this notion.

A primary indication for pES is in the
endoscopic management of chronic pancreatitis.
Commonly, pES is utilized in conjunction with
other endoscopic modalities such as pancreatic
stricture dilation, balloon extraction of pancreatic
stones, pancreatoscopy and pancreatic duct (PD)
stent placement to facilitate drainage and stricture
remodeling.” All of these are widely accepted
indications for pES.

Pancreas divisum is a congenital condition
resulting from an embryologic failure of fusion
of the dorsal and ventral aspects of the pancreas.
Acquired pancreas divisum can be seen in some
cases of pancreatic duct obstruction in the head of
the pancreas.?’?* In both situations, the majority of
pancreatic drainage is via the pancreatic duct of
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Santorini and thence through the minor papilla.”
Pancreatic ductal obstruction in conjunction with
minor papillary stenosis has been implicated in
recurrent acute pancreatitis, chronic pancreatitis,
and chronic pancreatic-type pain syndrome.*
Endoscopic mpES has been utilized for the
management of pancreas divisum. An early study
by Lehman et al. showed a significant benefit from
mpES in patients with recurrent acute pancreatitis
in distinction to those with chronic pancreatitis or
chronic pain.’! However, a 2012 literature review
showed a widely variable range of symptomatic
improvement after mpES, ranging from 58-92%.%

Contraindications to pancreatic sphincterotomy
are similar to bES including uncontrolled
coagulopathy or patient instability. Given the
heightened risk of pancreatitis related to pES and
mpES, these procedures should be performed by
interventional endoscopists with a significant level
of training in pancreatic endoscopic therapy.

Major Papilla Pancreatic Sphincterotomy
The direction of pancreatic sphincterotomy at the
major papilla is generally in the 12 to 1 o’clock
direction. The length of the incision is different from
biliary sphincterotomy because the PD dives deep
into the retroperitoneal space as opposed to the case
of the distal bile duct which has an intraduodenal
segment prior to entering the retroperitoneal space.
Some ERCP specialists find it easier to do a
pancreatic sphincterotomy after a previous biliary
sphincterotomy, since the septum is exposed, and
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a more precise view of the pancreatic sphincter is
available (FIG 7A and B). The septum is incised a
few millimeters and the results examined.

One approach to pES is to cut a few millimeters,
then push in the sphincterotome 1-2cm, half-
bow the cutting wire, and then draw out the
half-bowed sphincterotome. This is called the
“sizing maneuver”. If a bowed sphincterotome
can be pulled out with little resistance, then this
can be considered as an adequate pancreatic
sphincterotomy. If there is still resistance to pulling
through a bowed sphincterotome, then the pES can
be taken another 1-2mm, and the sizing maneuver
repeated as needed. Excessive deep cutting of the
PD sphincter may result in duodenal perforation.

Previous bES is not a requirement for doing
pES, however. A pES can be performed with an
intact biliary sphincter. The direction of the cut is
12 to 1 o’clock, and the sizing maneuver described
above can be performed to estimate adequacy of
the pES.

Another method of performing pES is needle
knife incision over a previously placed pancreatic
stent. In this technique, a needle knife incision
is performed along the course of a PD stent. The
procedure is somewhat easier after previous bES.
The pancreatic sphincter can be visualized and cut
with the needle knife. For pES over a PD stent, the
sizing maneuver is not performed (since a bowing-
type sphincterotome is not employed).

Minor Papilla Pancreatic Sphincterotomy
(mpES)
Minor papilla pancreatic sphincterotomy (mpES)
is performed in cases of pancreas divisum anatomy
with recurrent acute pancreatitis, and on occasion
for pancreatic endotherapy in non-divisum
anatomy, but with a completed obstructed main
PD of the duct of Wirsung (“acquired pancreas
divisum”).?® Like pES at the major papilla,
mpES can be performed with either a bowing
sphincterotome, or with a needle knife over a
previously placed PD stent. Also similar to pES at
the major papilla, stepwise incisions are performed
with a bowing sphincterotome, or a needle knife
over a previously placed PD stent. The sizing
maneuver is also possible at the minor papilla if
the bowing sphincterotome is used.

In some cases of divisum, particularly in
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Figure 5. While the duodenoscope is usually in
a “short scope” position (A), going to a “long
scope” position (B) can improve orientation of the
cutting wire to the ampulla, bringing the cutting
wire from a 2 o’clock position to the preferred 12
o’clock position.

acquired divisum, the orifice of the minor papilla
may be quite stenotic, and although a guidewire can
be advanced into the dorsal PD, a sphincterotome
cannot be advanced through the tight orifice, making
correct placement of the cutting wire impossible.
In these rare cases, a needle-knife sphincterotomy
can be performed using the guidewire as a guide.
This can open the sphincter enough to eventually
get either a bowing sphincterotome into position,
or to place a 4 or 5 French pancreatic stent, over
which a needle knife mpES can be performed.

Transpancreatic Biliary Sphincterotomy

for Biliary Access

A technique has been described by Goff describing
biliary access after performing a limited pancreatic
sphincterotomy.* This technique may be applied
if there is difficulty obtaining selective access to
the bile duct. In this situation, the guidewire has
been deeply inserted into the main pancreatic duct,
and the bowing sphincterotome is used to make
a somewhat pancreatic sphincterotomy while
pulling the sphincterotome in a biliary direction
i.e. towards 11 o’clock. This often will open the
distal bile duct, which can then be cannulated with
the assistance of a floppy wire. The endoscopist
may elect to place a temporary pancreatic stent
(for example, 4 French x 11cm) after this access
maneuver, but this is not universally performed.
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Figure 6. Sequence of minimal biliary sphincterotomy in a patient on anti-coagulant and antiplatelet
agents who could not stop them. (A) The initial biliary sphincterotomy is limited to 2-3mm, (B) Dilation
of the papillary orifice is performed with appropriately sized biliary balloon.

Figure 6.(C) Appearance after the mbES and balloon dilation. (D) Stone extraction can be performed

successfully after the maneuvers.

Needle Knife Biliary Sphincterotomy (NKS)
and Needle Knife Fistulotomy (NKF)
Needle knife biliary sphincterotomy is an essential
tool for all ERCP specialists. The ability to perform
the NKS technique can greatly increase the rate
of successful deep biliary cannulation in patients
who have failed prior cannulation attempts with
standard techniques. NKS is typically used in cases
of failed biliary deep cannulation, although it may
be used as a primary technique in ampullae that
contain an impacted stone, or when the papillary
orifice is pointing in an unfavorable direction.
There is a related technique, called needle
knife fistulotomy (NKF), in which the initial site of
cutting is above, rather than at, the papillary orifice
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(Figure 8). Some practitioners favor NKF over NKS
because of a belief that this can lower the incidence
of post-ERCP pancreatitis (PEP). Emerging data
suggests that NKS or NKF-associated PEP may be
more related to previous unsuccessful cannulation
attempts rather than the NKS itself. The authors
prefer NKS in most situations, reserving NKF in
cases of very bulging ampullae or in situations
where the papillary orifice is not easily found or
standard tools cannot be properly oriented.

The technique of NKS and NKF is the same,
differing only in the initial site of initiation of
the incision. For both techniques, a long mucosal
incision is carried out in the same direction as a

(continued on page 34)
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(continued from page 32)

standard wire guided sphincterotome performed
with a bowing sphincterotome. The cut is taken
in the 11-12 o’clock direction until most of the
mucosa overlying the intraduodenal mound is
incised. In some cases of a very bulging ampulla,
the initial incision may gain access to the bile duct,
and this event is heralded by a large discharge of
bile. More commonly, however, the technique of
NKS is a two-step process: initial mucosal incision
followed by identification and cutting into the
exposed intraduodenal bile duct (the “Huibregtse
technique”).

The initial mucosal incision should be long
enough to expose the underlying biliary structures
in the intraduodenal segment. After the initial
mucosal incision is made, the edges of the cut
can be seen to retract laterally, exposing the inner
structures. We have found that success is more
predictably achieved by taking a “visual approach”
to identifying the bile duct after adequate initial
mucosal incision. The needle knife device is
used to make a vertical incision into a tubular
structure that might be found. This tubular structure
typically is white or tan in colon with a “matte”
rather than glossy surface (Figure 9). In cases of
non-dilated distal bile ducts (for example, with
malignant biliary obstruction), the intraduodenal
bile duct is quite narrow, and visualization may be
challenging. Making stepwise vertical incisions
followed by gentle probing with the guidewire

in the presumed biliary direction will often allow
biliary access. If not, repeating some more short
vertical incisions followed by more gentle probing
with the guidewire is the next step. In some cases,
despite repeated incisions and probing, deep biliary
cannulation cannot be achieved. In such cases, it
may be reasonable to stop cannulation attempts,
and bring the patient back on a different day for
a repeat attempt at biliary access. At the time of
repeat ERCP, the biliary orifice is often obvious,
and cannulation is achieved promptly.

If the biliary endoscopist is comfortable with
NKS, it is important to not over-persist with
regular cannulation attempts before changing to
NKS. One reason for this is that persistence can
increase the risk of PEP. Another reason is that
persistent cannulation attempts prior to NKS can
actually decrease the success rate of subsequent
successful NKS. This appears to be due to tissue
edema or even inadvertent submucosal injections
which obscures the submucosal structures after
initial incision.

NKS can be performed as a “freehand”
procedure or can be performed following placement
of a pancreatic duct stent. Both techniques are
reasonable and in experienced hands, safe.

Adverse Events Related to Endoscopic
Sphincterotomy

It is paramount for an endoscopist performing ERCP
to be familiar with adverse events associated with

Figure 7A and B. (A) The septum which is the target for pancreatic sphincterotomy (arrow) is easiest seen
after previous hiliary sphincterotomy. (B) The typical length and direction of a pancreatic sphincterotomy
without previous biliary sphincterotomy is shown (guidewire in pancreatic duct).
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NKS, to take necessary preventative steps, and to
promptly recognize and manage any adverse events
that do arise.* Post-sphincterotomy hemorrhage
(PSH) occurs at a rate of 1-48%.% PSH is defined
according to timing and severity. Immediate PSH
occurs during the index ERCP, while delayed
PSH can occur hours to days later.>**> Cotton et al.
described mild PSH as clinical evidence of bleeding
with less than 3 gm/dL drop in hemoglobin without
need for transfusion, moderate PSH as requiring
less than 4 units of packed red blood cells without
need for angiography or surgery, and severe PSH
as requiring 5 units or more of packed red blood
cells or the need for angiographic or surgical
intervention.>* In practice, however, any PSH
that requires blood transfusion is considered to
be significant.

Freeman et al.’s landmark study® found that
definite risk factors for PSH are pre-procedural
coagulopathy, use of anti-coagulants within 3
days of performing ES, ascending cholangitis as
an indication for ERCP, immediate bleeding during
initial ES, and low endoscopic case volumes on the
part of the endoscopist. Other potential risk factors
for PSH are cirrhosis, peri-ampullary diverticulum,
a dilated common bile duct, choledocholithiasis,
and pre-cut ES. Finally, factors not found to
increase the risk of PSH were use of aspirin, non-
steroidal anti-inflammatory medications, longer
length of ES, ampullary tumor, or extension of
previous sphincterotomy.%

Injection of dilute epinephrine at the
sphincterotomy site is the typical initial treatment
for PSH.** In contrast to peptic ulcer related
bleeding, epinephrine is effective as monotherapy
in the management of PSH. The success rate
of epinephrine monotherapy has been reported
to be 96-100%, with a recurrent bleeding rate
of 4%, and few reported adverse events.*®*’
Injection is performed at the apex and sides of
the sphincterotomy. The tissue effect that one is
looking for (aside from cessation of bleeding) is
creation of a submucosal “bleb” with injection.
Use of a metal sheath injection needle (Carr-
Locke injection needle, Steris, Mentor OH) is
advantageous as there is less likelihood that the
needle sheath will deform or “kink” as compared
with plastic sheathed needles.

Thermal therapy to treat bleeding with
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Figure 8. After the “first cut” (initial mucosal
incision) by needle knife sphincterotomy, the bile
duct can often be visualized (arrow). The “second
cut” is with the needle knife into the visualized
hile duct.

Figure 9. The ampullary orifice is not easily
reachable (curved dashed arrow). A needle knife
fistulotomy can be performed, with the incision
starting at the larger circle and continuing to the
smaller one. On this bulging ampulla, a generous
initial incision can he performed.

bipolar cautery, monopolar cautery, argon plasma
coagulation, and hemostatic clips have been used for
control of PSH.**® However, manipulation of clips
or stiff hemostasis probes can be quite challenging
through a duodenoscope. More recently, placement
of fully covered self-expanding metal stents has
been shown to treat PSH by creating a tamponade
effect on the sphincterotomy site. Stent placement
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Figure 10. In this case, a previous biliary sphincterotomy was being extended. (A) Perforation was

QEC

immediately evident. (B) Fluoroscopy shows a large amount of contrast and air in the retroperitoneum;

a fully covered biliary stent was placed.

Figure 10. (C) CT performed 4 hours after the
perforation shows only a few gas bhubbles in the
peritoneum. The minimal gas was because of
prompt identification of perforation, rapid biliary
stent placement, and most importantly, use of C02
insufflation for the ERCP.

is highly efficacious as both a primary modality for
PSH or as a rescue therapy when other therapies
fail 3940

A feared complication of ES is perforation, the
incidence of which is approximately 1% based on
older data, but is probably much less in the current
era.*! A classification of ERCP-related perforations
was proposed by Stapfer et al.** Type I injury is
duodenal wall trauma from the duodenoscope
and is typically located on the duodenal wall
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opposite to the ampulla. Type II injury is a peri-
ampullary perforation related to ES and is the most
common type ranging from 15-68% of cases.*”
Type III injuries are ductal in location and related
to instrumentation such as wire perforation. Type
IV injury represents retroperitoneal air alone.

Patient-related factors for sphincterotomy
perforation are biliary sphincter disorder (SOD) and
a dilated common bile duct. Procedural related risk
factors are performing a pre-cut sphincterotomy and
longer sphincterotomy length.** Retroperitoneal
perforations can be graded based on the consensus
definition by Cotton et al.: mild is low volume
leakage of contrast with medical treatment less
than 3 days, moderate is with medical treatment
4-10 days, and severe is medical treatment lasting
longer than 10 days with possible percutaneous
or surgical intervention.’ In common practice, the
Cotton classification is no longer used.

Prompt recognition of a perforation is of utmost
importance to minimize leakage of enteral contents
into the retroperitoneal space. The use of carbon
dioxide insufflation is essential when performing
ERCP (Figure 10) as this has been shown to be
associated with less pain, abdominal distention,
and adverse events.*** Medical management of a
perforation includes supportive care, bowel rest,
and intravenous antibiotics.*” There is limited
evidence for the use of endoscopic clips for the
closure of sphincterotomy related perforations. 3+
When a peri-ampullary perforation is recognized,
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immediate diversion of biliary contents should
be initiated by placing a biliary stent, or on
rare occasions a nasobiliary drain.’® Surgical
management is required when patients do not
respond to medical and endoscopic modalities
or when the presentation is delayed and there
is significant retroperitoneal contamination.>
Fortunately, surgery is rarely required in these
situations.

Post-ERCP pancreatitis (PEP)*"52 has
been associated with biliary and pancreatic
sphincterotomy. The likelihood of developing
PEP is related to a combination of operator,
patient, and procedural related factors and the
contribution of sphincterotomy itself is unclear.
For example, although NKS has been implicated
in the development of PEP, this may be due to the
delayed use of this technique resulting in multiple
failed cannulation attempts rather than the NKS
itself. In a systematic review and meta-analysis
of randomized controlled trials, early pre-cut
NKS did not increase the risk for pancreatitis.>*
The management of acute post-ERCP pancreatitis
is comparable with other etiologies of acute
pancreatitis.

Other reported complications of endoscopic
biliary sphincterotomy are ascending cholangitis
and delayed papillary stenosis.®* Papillary stenosis
of the biliary orifice after ES can result in biliary
symptoms and choledocholithiasis.*® There do
not appear to be any significant long-term biliary
problems, including the development of biliary
malignancy, in patients that have undergone
biliary sphincterotomy, even more than 25
years later. Patients who have undergone biliary
sphincterotomy and have intact gallbladders are
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at risk for later acute cholecystitis, probably due
to bacterial access to the gallbladder, but only if
gallbladder stones are present.

The complication rate specifically for pES is
approximately 10%.°” Recurrent acute pancreatitis
may be a complication related to post-ES pancreatic
papillary stenosis.”

Training and Competency

in Endoscopic Sphincterotomy

Competency in bES requires formal training and
an adequate number of supervised procedures.
Most gastroenterology trainees will not attain
this level of competency during their general
gastroenterology fellowship and an additional year
of advanced endoscopic training is optimal.>® The
minimum number of procedures for independent
practice will vary depending on the exposure and
individual skill of the trainee, however, there have
been standards proposed by various endoscopy
organizations.

As per the ASGE, a minimum of 200 proctored
ERCP procedures and 80 biliary sphincterotomies
should be performed prior to independent practice.”
The European Society for Gastrointestinal
Endoscopy and the UK Joint Advisory Group
both suggest a minimum of 300 proctored ERCP
examinations during training, however, neither
group specifies the number of bES needed for
independent practice.®*®! Finally, the Canadian
Association for Gastroenterology recommends
a minimum of 200 supervised ERCP procedures
with 80 biliary sphincterotomies performed in the
training setting.*

Despite the published standards for bES
training, the true minimum number needed for
competency remains unclear. A 2019 multi-center
cohort study involving 32 advanced endoscopy
programs in the United States reported that 120 bES
are required for competency based on a standardized
assessment tool.** However, a prior study by the
same authors in 2016 revealed a broad range of
case numbers needed to attain competency in basic
ERCEP skills. Furthermore, none of the trainees in
this study were determined to be proficient in bES,
thus contributing to the lack of clarity on training
metrics for this subject.** Pre-cut needle-knife
sphincterotomy (NKS), needle-knife fistulotomy
(NKF), and trans-pancreatic sphincterotomy (TPS)
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