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Abstract

Intraductal endoscopy describes the use of an
endoscope to directly visualize the biliary and
pancreatic ducts. For many years, technological
challenges have made performing these procedures
difficult. The “mother-baby” system and other various
miniscopes have been developed, but routine use has
been hampered due to complex setup, scope fragility
and the time consuming, technically demanding
nature of the procedure. Recently, the SpyGlass
peroral cholangiopancreatoscopy system has shown
early success at providing diagnostic information and
therapeutic options. The clinical utility of intraductal
endoscopy is broad. It allows better differentiation
between benign and malignant processes by allowing
direct visualization and targeted sampling of tissue.
Therapeutic interventions, such as electrohydraulic
lithotripsy (EHL), laser lithotripsy, photodynamic
therapy, and argon plasma coagulation (APC), may
also be performed as part of intraductal endoscopy.
Intraductal endoscopy significantly increases
the diagnostic and therapeutic yield of standard
endoscopic retrograde cholangiography (ERCP), and as
technology progresses, it is likely that its utilization will
only increase. In this review of intraductal endoscopy,
we describe in detail the various endoscopic platforms
and their diagnostic and clinical applications.
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INTRODUCTION

Intraductal endoscopy describes the use of an endoscope
to evaluate the biliary and pancreatic ducts. There are
significant technological challenges encountered in
creating a scope that allows direct visualization of these
ducts. However, attempts have been made, and technology
is developing that promises greater opportunity to provide
improved diagnosis and therapy regarding lesions in the
biliary and pancreatic ducts.

HISTORY AND TYPES OF SCOPES
0

Cholangioscopy was considered as eatly as the 1950%s"".
However, technology at that time caused severe
limitations. In the 1960%, intraoperative cholangioscopy
was first successfully utilized” ™. Peroral cholangioscopy
(POCS) was initially described in the mid-1970%. One
of the first reports demonstrated that a fiberscope of
8.8 mm diameter could be directly inserted through
the mouth, into the biliary system after an endoscopic
papillotomy, without the need of using a second scope
as a guide"”. This scope did provide a biopsy channel
to obtain tissue samples. Other investigators also
successfully demonstrated the use of POCS to directly
visualize the biliary system during this time!*"".

The idea of guiding a small caliber “baby” cholangio-
scope through the channel of a “mother” duodenoscope
into the common bile duct (CBD) gained acceptance. This
“mother-baby” system is also known as duodenoscope-
assisted cholangiopancreatoscopy (DACP). However,
use of the early cholangioscopes was difficult since
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their optical fibers were prone to break easily from
pressure applied with the elevator of the duodenoscope.
Regardless, Urakami demonstrated successful access
to the ductal system in 25 of 30 cases in 1980 by using
this techniquem. The University of Chicago published
their experience with a conventional “mother-baby”
system utilizing a set of Olympus scopes (TJF-M20
and CHF-B20) (Olympus Inc, Tokyo, Japan), where
the “baby” scope had a diameter of 4.5 mm, two-way
deflection and included an instrument channel”. This
system was used in patients 18 times over a 3-year study
petiod. Initially, they demonstrated a steep learning curve,
when they intubated the papilla in only 2 of 5 cases.
They subsequently found it was necessary to perform a
papillotomy before the “baby” scope could be passed.
After this adjustment, they were successful at intubating
the papilla in 13 of 13 cases. While the 1.7 mm working
channel on the cholangioscope did allow for diagnostic
and therapeutic intervention, the system was found to be
cumbersome to use. Average time of the procedure was
around 2 h. Two endoscopists were required (i.e. one for
each scope). The cholangioscopes continued to be fragile
and prone to breaking. Further, these cholangioscopes
only had two-way deflection at the tip as opposed to the
typical four-way deflection offered by other endoscopes.
These limitations led this group to conclude that while
this “mother and baby” system certainly offered new
endoscopic potential, it would best be utilized in only
select patients at highly specialized tertiary referral centers.
Another study at Case Western Reserve University further
validated the use of this Olympus system by successfully
visualizing the biliary tree in five patientsm]. The steerable
properties of the cholangioscope combined with the
presence of the accessory channel allowed it to have
significant advantages over past attempts at POCS.

The search for a less cumbersome technique to
directly visualize the biliary tree led to a small pilot study
with an attempt to perform direct visualization of the
biliary tree with an ultra-slim upper endoscopem]. This
technique used endoscopic retrograde cholangiography
(ERCP) to place a super-stiff 0.035-inch diameter Jagwire
(Boston Scientific Corp, Natick, Mass) in the CBD.
Using the wire to maintain access, the duodenoscope
was removed and an ultra-slim upper endoscope (GIF-
XP 160, Olympus America Inc, Center Valley, PA) with
an outer diameter of 5.9 mm was back loaded over the
guidewire under fluoroscopic and endoscopic control
into the duodenum and then across the ampulla of Vater
into the CBD. Endoscopic sphincterotomy was required
in order to permit passage of the endoscope into the
CBD. This procedure was successful in providing direct
cholangioscopy in 3 of 3 patients. Further studies
will show whether this technique may have broader
application. However, this technique can be performed
by only one endoscopist, and the larger working channel
(2.0 mm) of the endoscope allows for larger biopsies
and the potential for more therapeutic applications.

Several miniscopes have been developed which
allow the ability to examine the biliary and pancreatic
ducts. The extreme small size of some of these scopes,
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ranging as small as 1 to 15 French in diameter, allowed
for their delivery into even the smallest of ducts, and
could allow access without the presence of papillotomy
when the outer diameter of the scope is less than
2.5 mm!”" While these very small scopes raise
interesting possibilities, their use is limited by their
fragility, lack of tip deflection and lack of an inner
working channel. A fine-caliber flexible miniscope
created by Soda”
without necessitating sphincterotomy due to its external

, allowed access to the bile duct

diameter of only 2.09 mm. However, unlike many other
fine-caliber miniscopes, this scope did have a central
working channel of 0.72 mm.

Slightly larger miniscopes with bi-directional
angulation systems and instrument channels were
developed by Olympus (CHF BP 30 with 3.4 mm
diameter) and Pentax (FCP-9P with 3.1 mm diameter
and FCP-8P with 2.8 mm diameter)”". Sander and
Poesl developed a new miniscope (2.3 mm in diameter)
for POCS (PolyDiagnost, Reichertshausen, Germany),
with a less fragile, steerable tip, which had two different
degrees of stiffness. This scope has a working channel
measuring 1.2 mm (3.6 Fr), through which a probe for
electrohydraulic lithotripsy (EHL) and a stone extraction
basket can be passed[zzl. These two authors demonstrated
successful pancreatoscopies with their scope in 8 of
10 cases and successful choledochoscopies in 11 of 11
cases. The presence of the instrument channel in all
three of these scopes allows for therapeutic applications.
Also, common to these miniscopes is their ability to be
introduced through a standard therapeutic duodenoscope,
hence these scopes could become part of a DACP
(DACP) system. However, none of these scopes had
separate air/water channels, and it is frequently necessary
to continuously irrigate the bile ducts due to stone debris
or sludge obscuring the view. Thus, at times, nasobiliary
drainage tubes have been inserted in the bile duct along
with the cholangioscope in order to allow irrigation to
be effectively performed during the cholangioscopy
examination.

While some of the fine-caliber miniscopes have
been used to perform pancreatoscopy, one group of
Japanese researchers has focused on developing a
miniscope specifically designed to perform pancreatic
duct visualization. Kodama and others developed a
prototype peroral electronic pancreatoscope (external
diameter 2.1 mm) and found its images did provide
fine detail of the pancreatic duct™. They utilized an
ultraminiature charge-coupled device with sequential
color wheel method to generate images. This initial
prototype scope was limited by its lack of a working
channel. The group continued their development and
in 2004 published their experience with another peroral
electronic pancreatoscope prototype with a 2.6 mm
external diameter and an inner working channel of
0.5 mm"". This scope was successfully inserted into the
pancreatic duct without sphincterotomy in 7 of 9 cases.
A duodenoscope was required to insert the scope into
the pancreatic duct, and two endoscopists were required
to perform the case. However, images were obtained that
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provided excellent visualization of the pancreatic duct
and sampling of pancreatic fluid could be performed via
the working channel.

Recently, the SpyGlass peroral cholangio-pancreatoscopy
system (Boston Scientific Corp, Natick, Mass) has been
introduced™. This system makes use of a reusable
optical probe, a disposable access and delivery catheter
(SpyScope), and disposable biopsy forceps. The outer
diameter of the SpyScope is 10 French. This system
offers several advantages over previous cholangioscopes.
It allows for single-operator control of both the
duodenoscope and the SpyScope because the SpyScope
catheter is mounted on the duodenoscope by a silastic
belt. The endoscopist can sequentially manipulate the
controls of both the duodenoscope and the SpyScope
with one hand; thus, the need for two endoscopists is
eliminated. This system also uses 4-way tip deflection,
which allows for improved access of tertiary ducts.
Further, the irrigation channel (0.6 mm) is separate
from the working channel (1.2 mm), which allows for
sustained continuous irrigation regardless of whether the
working channel is in use. These advances have allowed
this system to be used clinically in a number of tertiary
referral centers.

Clinical data regarding the SpyGlass system
continues to be collected; however, an initial feasibility
study is available™. In this study, 35 patients underwent
cholangioscopy with the SpyGlass system. Procedural
success defined as attaining the diagnostic or therapeutic
goal of the procedure. Procedural success was docu-
mented in 91% (32 of 35 patients). Sphincterotomy was
frequently required in patients, in that 8 of 10 patients
with intact sphincters required sphincterotomy at the
time of the SpyGlass procedure. SpyGlass directed
biopsy yielded promising results in that 19 of 20 (95%)
of optically guided biopsies yielded specimens with
adequate tissue for histologic evaluation. EHL was
successful in 5 of 5 (100%) of patients when performed
via the SpyGlass working channel. Two patients (6%)
experienced procedure-related complications, namely
ascending cholangitis in one patient and cholangitis
with intrahepatic abscess in the other patient. Both
patients recovered without sequelae. While this initial
data is promising, the prospective data currently being
collected from clinical use of the SpyGlass system will
provide a better analysis of its potential impact on
cholangiopancreatoscopy.

DIAGNOSTIC APPLICATIONS

Intraductal endoscopy may be used for multiple
diagnostic indications (Table 1). Direct visualization of
the ducts may increase the ability to differentiate and
diagnose lesions accurately in comparison with standard
imaging and ERCP techniques. In 1999, Siddique
reported an experience of 61 choledochoscopies
petformed via the transpapillary route for diagnostic
purposes”’. Importantly, this study showed that
direct visualization provided additional unsuspected
diagnostic information in 18 of the 61 (29.5%) patients,

Optically guided biopsies of stricture

Indeterminate stricture

Dominant stricture in primary sclerosing cholangitis
Evaluate fixed filling defect noted on cholangiogram or other imaging
Differentiate benign versus malignant intraductal mass

Optical examination yields visual clues

Improved yield from tissue sampling under visual guidance
Precisely map intraductal tumor prior to resection
Collect significant fluid sample for cytology
Visually evaluate intraductal mucinous neoplasms
Visually evaluate choledochal cyst
Visually evaluate for post-liver transplant ductal ischemia
Visually evaluate for intraductal spread of ampullary adenoma
Evaluate with visual exam and tissue sampling for infection

Cytomegalovirus

Fungal infection

beyond that which had been achieved by previous
workup. A Korean study reviewed cholangioscopic
findings from 111 patients with benign or malignant
bile duct tumors™. By evaluating mucosal changes,
presence of neovascularization, and patterns of
luminal narrowing, it was determined that bile duct
tumors did indeed demonstrate unique optical
characteristics, that could allow optical differentiation
among adenocarcinoma, adenoma, hepatocellular
carcinoma, mucin-hypersecreting cholangiocarcinoma,
biliary cystadenocarcinoma, and squamous cell
carcinoma. Thus, it was felt that cholangioscopy can
provide additional information that would be useful in
differentiating benign from malignant lesions and would
help characterize the type of malignant lesion. Another
Korean study of 63 patients”” with indeterminate
strictures reported that cholangioscopy could potentially
improve the diagnosis of cholangiocarcinoma by
allowing for the optical recognition of an irregularly
dilated and tortuous vessel, the so-called “tumor vessel.”
They found that this “tumor vessel” was noted in 25 of
41 patients with malignancy (61%), while no patients
with benign stricture had this characteristic appearance.
The value of direct cholangioscopy could be seen best
in this study by combining the optical observation
of tumor vessel with percutaneous transhepatic
cholangiography-guided biopsy resulting in a diagnosis
of malignancy in 39 of 41 patients (96%). This is a
significantly increased rate of preoperative diagnosis
when compared with percutaneous transhepatic
cholangiography-guided biopsy alone (80.4% sensitivity
for diagnosis in this study). In 2005, data from 97
patients showed the additive value of combining direct
POCS with standard ERCP™. The combination of
POCS and ERCP improved the sensitivity of diagnosing
malignant lesions from 58% to 93%. Additionally, POCS
was especially useful in evaluating 21 filling defects of
uncertain etiology which had been noted on ERCP
cholangiogram. POCS was able to correctly diagnose
all 8 malignant lesions and all 13 benign lesions (i.e.
accuracy of diagnosis was 100%). In particular, 4 fixed
and immobile bile duct stones had the appearance of
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tumor on ERCP, but were diagnosed correctly as benign
stones at a glance with POCS.

Biliary strictures, with the exception of those clearly
following surgery or trauma, are frequently concerning
for malignancy. Obtaining adequate tissue from these
biliary strictures, which can provide definitive diagnosis,
is often challenging. Traditionally, ERCP may be of
assistance in characterizing the stricture by providing
tissue sampling; however, the low yield rates of ERCP-
based methods for securing the pathologic diagnosis of
malignancy has been demonstrated in multiple studies.
The diagnostic yield is variable in the range of 35% to
70%""*). Percutaneous transhepatic cholangioscopy
(PTCS) and POCS have both been used to obtain
visually guided biopsies. However, a risk of percutaneous
cholangioscopy is the potential for tumor seeding along
the tract. In 1997, Sato published results obtained from
25 bile duct carcinomas showing carcinomas and invasive
carcinomas were diagnosed histologically from biopsy
specimens obtained with PTCS guidance in 96% and
91% of the cases, respectively™. However, the sensitivity
of a single biopsy for diagnosis for invasive carcinoma
was only 62%, which demonstrated the need for
multiple biopsies in order to obtain a higher diagnostic
yield. In 2003, Somogyi reported the feasibility of
using POCS with visually-guided biopsy to successfully
directly biopsy an intraductal papillary mucinous tumor
within the common hepatic duct'®”. Cholangioscopy
additionally allowed precise mapping of the tumor in
preparation for surgical resection. A 2006 report further
details the usefulness of cholangioscopy in patients with
indeterminate pancreaticobiliary pathology by evaluating
62 patients[%]. If a lesion was initially observed with
direct POCS, biopsies were obtained under direct
visualization (cholangioscopy-directed) or through the
duodenoscope (cholangioscopy-assisted). Overall in this
study, sensitivity to detect malignancy by utilizing POCS
was 89%, and specificity was 96%, which continues
to mark a significant improvement over utilization of
only ERCP techniques to obtain tissue. As mentioned
previously, the SpyGlass system has also been used for
optically guided biopsym. The sensitivity and specificity
for diagnosis utilizing SpyGlass-directed biopsy was 71%
and 100%, respectively, in evaluation of 20 patients’
intraductal lesions. Current multi-center trials will shed
more light on the use of this new system.

Attempts have been made to utilize POCS in patients
with primary sclerosing cholangitis (PSC). A study from
the University of Colorado examined 41 PSC patients
with POCS"". In order to evaluate dominant strictures,
POCS-directed biopsies were obtained. In cases where
the cholangioscopic biopsy forceps could not pass
through the operating channel due to angulation, POCS-
assisted biopsies were obtained. Impressively, tissue
samples were adequate for histologic evaluation in 32
of 33 patients. The median follow-up period of 17 mo,
has shown that this method of evaluation was able to
successfully exclude cancer in 31 of 31 patients (100%)
where biopsies were negative. The predominant difficulty
in this study came due to limitations of technology with
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the cholangioscopes which were used (Olympus CHF
BP30, Olympus CHF B160, Pentax FCP 9P), in that
the stricture of interest could not be traversed in 14
cases. Another study detailing the use of POCS in PSC
was published by a German group in 2006, In this
study, 53 PSC patients with dominant bile duct stenoses
underwent transpapillary cholangioscopy and POCS-
assisted tissue sampling in addition to ERCP. This study
found that utilization of cholangioscopy was statistically
significantly superior to ERCP for detecting malignancy
in terms of its specificity (93% »s 51%) and accuracy (93%
vs 55%). Thus, this group concluded that transpapillary
cholangioscopy significantly increases the ability to
distinguish between malignant and benign dominant bile
duct stenoses in patients with PSC.

Direct pancreatoscopy can also play a diagnostic
role in differentiating pancreatic duct lesions'”).
Pancreatoscopy can visualize chronic scarring and
stenosis of the duct, pancreatic duct stones, and
intraductal papillary-mucinous neoplasms (IPMN’s)
of the pancreas. In 1997, peroral pancreatoscopy was
utilized to evaluate carcinoma iz situ of the pancreasm.
The carcinoma in sitn in the main duct had the optical
appearance of papillary mucosa, irregular mucosa,
or nodular mucosa. Pancreatic juice collected during
pancreatoscopy provided a better yield than traditional
catheter collection, in that fluid collected during
pancreatoscopy from all 11 patients with carcinoma
in sitn yielded positive cytology, while only 7 of 11
patients’ cytology was positive when collected without
direct pancreatoscopy. Thus, this study concluded that
peroral pancreatoscopy and pancreatoscopic cytology
are indeed useful for locating and diagnosing carcinoma
in situ of the pancreas. In 1998, further evidence of
the additive value of pancreatoscopy to supplement
traditional diagnostic techniques was published"".
In this report, pancreatoscopy was performed in 24
patients with intraductal mucinous neoplasms of
the pancreas. Pancreatoscopy was able to detect 10
cases of intraductal mucinous neoplasms (IPMN’s)
that were not diagnosed with endoscopic ultrasound
(EUS) or ERCP. Multiple other studies have evaluated
the benefits of pancreatoscopy, especially in regard
to evaluating intraductal mucinous neoplasms[sz'ss].
However, more recently, peroral pancreatoscopy has
been combined with narrow-band imaging to emphasize
certain image features often seen with IPMN’s, such as
mucosal structures and capillary vessels™. Tt is thought
that the addition of narrow band imaging may aid in
the diagnosis of the primary tumor and help in the
determination of the extent of the tumor.

Other diagnostic uses of intraductal endoscopy
include the evaluation of choledochal cysts!™" .
Hemobilia of unknown etiology has been evaluated
by cholangioscopym]. Infectious etiologies of bile
duct pathology, such as cytomegalovirus (CMV) and
fungal infections, have also been exposed by the use of
direct cholangioscopy[27’(’4]. There also may be a role for
evaluation of the biliary tree after liver transplant. A
case report exists detailing the use of methylene blue-
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Stone extraction
Electrohydraulic lithotripsy (EHL)
Laser lithotripsy
Argon plasma coagulation (APC)
Photodynamic therapy
Nd-YAG laser ablation
Cystic duct stent placement

aided chromoendoscopy via POCS to optically diagnose
extensive bile duct necroses and inflammation consistent
with ischemic-type biliary lesions after transplant®,
Other diagnostic uses of POCS will become evident as

better technology allows for greater use of this modality.

THERAPEUTIC APPLICATIONS

Intraductal endoscopy is useful not only for diagnostic
purposes, but it also has therapeutic applications
(Table 2). Intraductal endoscopy has been frequently
used to remove stones from within the ducts that cannot
be removed by standard ERCP techniques in 5% to 10%
of cases, due to size, location, or adherence to biliary
epithelium[(’(’]. EHL has been used in combination with
POCS in multiple reports. EHL. employs the use of a
bipolar electrode in an aqueous medium. The probe is
placed at the surface of the stone and directly observed
using the cholangioscope. The probe emits spark
discharges, which create a shock wave that fragments
the stone'”. Binmoeller reported, in 1993, that this
technique was successful in removing stones where
standard mechanical lithotripsy had failed in 64 of 65
patients'®’. Arya reported, in 2004, on experience with
94 patients who received POCS combined with EHL"
Of this group, 93 patients had failed previous standard
stone extraction with ERCP. In this retrospective
review, POCS combined with EHL was successful
in performing stone fragmentation in 96% of cases,
and stones were completely removed in 90% of cases.
In both of these studies, there were no significant
complications associated with the procedures. In elderly
patients where biliary stone removal with traditional
methods is unsuccessful, permanent biliary stenting
has been attempted. However, Hui demonstrated in a
prospective study of 36 high-risk patients with difficult
CBD stones that POCS guided lithotripsy, when
compared to stenting alone, allows for significantly less
mortality and cholangitism. Another study using EHL
with POCS reported a 100% success rate for large bile
duct stone removal after failure to remove the stone with
a mechanical lithotriptor during ERCP™. In 2002, data
from 36 patients who had strictly intrahepatic stones
underwent POCS guided lithotripsy'”. Indeed, this
form of therapy was successful in these difficult cases to
achieve complete stone removal in 64% of cases. Most
recently, the SpyGlass-directed EHL system allowed
for success in 5 of 5 patients, although after the initial
procedure two patients did require repeat SpyGlass-
directed EHL and one patient required repeat ERCP in

. 26
order to achieve complete stone clearance™

Standard surgical management has been difficult for
patients with gallstones which erode into the common
hepatic duct and form a cholecystobiliary fistula (i.e.
Mirizzi types 2-4). In 25 patients (23 patients with
Mirizzi type 1 syndrome and two with Mirizzi type 2
syndrome), POCS combined with EHL allowed for
successful treatment of the stone in all patients with type
2 Mirizzi syndrome, while it failed in both patients with
type 1 Mirizzi syndrome””. Thus, it was felt that POCS
guided therapy may offer a safe and effective alternative
to surgery in patients with type 2 Mirizzi syndrome.

There are other therapeutic interventions which
have been coupled with POCS. Multiple reports
describe the use of cholangioscopy along with laser
lithotripsy“z’74’75]. Laser lithotripsy may be used under
fluoroscopic or direct cholangioscopy guidance. Current
evidence indicates that POCS-guided laser lithotripsy
is especially preferred in cases of intrahepatic stones
or in patients with stones situated proximal to a bile
duct stenosis”?. Photodynamic therapy, under peroral
cholangioscopic guidance, has also been utilized
for patients with biliary tumors. In 1998, Ortner
reported on the use of photodynamic therapy under
cholangioscopic guidance to treat nonresectable Bismuth
type Il and IV cholangiocarcinoma””. In this study,
therapy was successful at restoring biliary drainage,
improving mortality and enhancing quality of life. In
2003, Ortner reported results of a randomized trial
of cholangioscopically guided photodynamic therapy
with stenting versus stenting only for nonresectable
Cholangiocarcinomaml. The improvement of survival
in the group receiving photodynamic therapy was so
impressive that it was considered unethical to continue
with randomization after the first 39 patients. Specifically,
the photodynamic therapy group had median survival to
493 d, while the stenting only group had median survival
to 98 d (P < 0.0001). Treatment with photodynamic
therapy and stenting also led to improvement of
cholestasis and quality of life compared with endoscopic
stenting alone. Argon plasma coagulation (APC) has also
been utilized under direct optical guidance to treat an
intraductal papillary mucinous neoplasm involving the
extrahepatic bile ducts”™. However, in this case, after
cholangioscopic evaluation, a thin gastroscope (Olympus
GIF-H180, Olympus America Inc, Center Valley, PA)
was introduced across the papilla into the bile duct, since
the APC probe would not fit down the working channel
of the cholangioscope. Other therapeutic applications
reported in concert with cholangioscopy include Nd-
YAG laser ablation of tumor stent ingrowth and biliary

angiodysplastic lesions"”.

COMPLICATIONS AND SAFETY

There are no large trials specifically addressing the safety
of intraductal endoscopy. Most information regarding
safety and complications comes from individual case
series, often with small numbers of patients enrolled.
However, intraductal endoscopy is generally believed to
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be a safe procedure with relatively few complications.
Complications typically include minor bleeding at the
time of sphincterotomy or lithotripsym]. There was one
report of bile duct perforation following POCS guided
EHL in 1993"". Obviously, the incidence of cholangitis
is increased in patients with incomplete biliary drainage,
from causes such as a biliary stricture or residual biliary
stones; however, cholangitis has not been reported as a
direct cause POCS™. Reports in the literature generally
demonstrate a low threshold to give antibiotics in POCS
guided procedures, but the use of antibiotics is based on
the needs of an individual clinical situation. Pancreatitis
has been reported in 2 of 52 (3.8%) of pancreatoscopy
cases'. Complication rates will be better calculated as
more intraductal endoscopic procedures are performed
and further prospective data is collected.

COMPARATIVE PROCEDURES

There are two other significant methods which allow
optical examination of the ductal systems and deserve
brief mention due to their association with POCS.
PTCS, also known as percutaneous choledochoscopy,
and laparoscopic choledochoscopy have both been
used extensively to for diagnostic and therapeutic
purposes. While PTCS is more invasive than POCS,
there are times when it allows excellent visualization,
even in difficult anatomic situations where a POCS
technique has failed™”. Many of the same diagnostic and
therapeutic techniques utilized with POCS are also used
with PTCS, including targeted biopsy and management
of stones with lithotripsy. One unique use of PTCS was
documented, where a push-type sphincterotome was
used via PTCS to create a papillary sphincterotomy and
allow drainage of obstructing biliary stones in 3 patients
who each had an endoscopically inaccessible papilla[m].
There are no reports of percutaneous pancreatoscopy.
Thetre have been no significant randomized studies
directly comparing PTCS versus POCS. Generally, POCS
is preferred as the initial therapy, due to its less invasive
nature. However, if POCS is not available, or if POCS
techniques fail, then PTCS may be used.

Laparoscopic choledochoscopy has been utilized to
explore the CBD. Frequently, this technique has been
utilized at the time of laparoscopic cholecystectomy,
when intraoperative cholangiogram shows concern
for retained CBD stones"”. There are multiple surgical
techniques which have been used to explore the CBD,
but choledochoscopy via the cystic duct appears to be
the safest and most effective approach, with success
rates of 90%™. A benefit of this procedure is that the
papilla may be left intact without sphincterotomy"™".
There is minimal experience with using laparoscopic
techniques to perform pancreatoscopy; however, reports

do exist™.

CONCLUSION

Experience with intraductal endoscopy has shown
its advantages over conventional ERCP in regards to
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the diagnosis and treatment of biliary and pancreatic
disease. Direct optical examination may provide
significant additional information about ductal lesions.
Furthermore, the ability to guide instrumentation in the
ducts under direct optical guidance provides significant
advantages. As technology advances, the utilization of
this endoscopic modality will only increase and new uses
for this technology will likely develop.
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