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Abstract

Primary sclerosing cholangitis (PSC) is a chronic, chole-
static liver condition characterized by inflammation,
fibrosis, and destruction of the intra- and extrahepatic
bile ducts. The therapeutic endoscopist plays a key role
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in the diagnosis and management of PSC. In patients
presenting with a cholestatic profile, endoscopic retro-
grade cholangiopancreatography (ERCP) is warranted
for a definite diagnosis of PSC. Dominant strictures of the
bile duct occur in 36%-57% of PSC patients. Endoscopic
balloon dilatation with or without stenting have been
employed in the management of dominant strictures. In
addition, PSC patients are at increased risk of developing
cholangiocarcinoma with a 20% lifetime risk. Brush
cytology obtained during ERCP and use of fluorescence
/n situ hybridization forms the initial diagnostic step in the
investigation of patients with dominant biliary strictures.
Our review aims to summarize the current evidence
supporting the role of a therapeutic endoscopist in the
management of PSC patients.
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Primary sclerosing cholangitis; Bile; Dominant strictures
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Core tip: A therapeutic endoscopist plays a key role
in the diagnosis and management of patients with
primary sclerosing cholangitis (PSC). Endoscopic
balloon dilation of dominant strictures with or without
stenting is performed. Brush cytology obtained during
endoscopic retrograde cholangiopancreatography and
use of fluorescence /n situ hybridization forms the
initial diagnostic step in the investigation of patients
with dominant biliary strictures. Our review aims to
summarize the current evidence supporting the role of
a therapeutic endoscopist in the management of PSC
patients.
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INTRODUCTION

Primary sclerosing cholangitis (PSC) is a chronic,
cholestatic liver condition characterized by inflammation,
fibrosis, and destruction of the intra- and extrahepatic
bile ducts. It tends to run an unpredictable course,
although it slowly progresses to biliary cirrhosis and end-
stage liver disease in a majority of patients'’. PSC occurs
more commonly in men and often presents in the third
and fourth decades of life. There is no proven treatment
for PSC and liver transplantation is the only intervention
known to improve survival™?. About 60%-80% patients
have coexisting inflammatory bowel disease (IBD)
most likely ulcerative colitis™. PSC remains a challenge
because its etiology and pathogenesis are still largely
unknown.

The therapeutic endoscopist is often consulted in
the evaluation of a patient with abnormal liver function
tests in the setting of IBD. The endoscopist is thus
faced with the responsibility for diagnosing PSC in
these patients. The endoscopist is also consulted when
these patients develop worsening liver function tests on
follow-up. Screening these patients for the development
of dominant strictures and treating them constitutes
the responsibility of a therapeutic endoscopist. In
addition, cholangiocarcinoma (CCA) needs to be ruled
out when evaluating dominant strictures. A therapeutic
endoscopist plays an integral part in the diagnosis and
management of PSC patients and the endoscopist forms
an important pillar in the therapeutic armamentarium of
patients with PSC.

In this review, we discuss the role of therapeutic
endoscopist in the various clinical settings in the
management of PSC patients including the diagnosis
and management. We review the current literature
and present our experience in a tertiary care center
proposing the management algorithm for patients with
PSC.

DIAGNOSIS OF PSC

PSC is diagnosed based on typical cholestatic bio-
chemical profile and visualization of the biliary tree.
The characteristic cholangiographic findings include
multifocal, short, annular strictures alternating with normal
or slightly dilated segments producing a “beaded” pattern
of multifocal strictures and segmental dilations™.. Both
intra and extra hepatic bile ducts are involved. Less
than 25% patients have intra-hepatic disease alone.
PSC confined to extrahepatic bile ducts is rare (< 5%).
The gall bladder, cystic and pancreatic ducts may also
be involved.

Contrary to several other liver disorders, liver
biopsy has not been useful in the diagnosis of PSC. It
fell out of favor for numerous reasons. The histological
features seen on liver biopsy specimens of PSC patients
are non-specific in most cases™. Periductal fibrosis or
“onion skinning” which is considered pathognomonic
for PSC is not commonly seen™. Besides, a study
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aimed at assessing the progression of histological
stages of PSC over time reported that biopsy findings
could be patchy and that more than one histological
stage could be present in a single liver at a given time
thus indicating high sampling variability'. Although
using prognostic models for PSC is discouraged”’, it
is important to know that none of the recent models
developed for this purpose have included histological
stage as one of its variables. Usefulness of liver biopsy,
although limited, was emphasized in a study™ that
looked at 138 patients out of which 79 had a liver
biopsy after the diagnosis of PSC. In 78/79 patients,
liver biopsy did not provide additional information. In
one patient, findings of autoimmune hepatitis led to
modification in treatment. Thus, the role of liver biopsy
lies in diagnosing other co-existent liver disorders
as in overlap syndrome that could potentially lead
to adoption of a different treatment approach. It is
also useful in diagnosing small duct PSC in which by
definition, the cholangiogram is normal.

Cholangiography has been the diagnostic modality
of choice for visualization of the biliary tree. Endoscopic
retrograde cholangiography (ERC) was long considered
the gold standard for this. However, due to the invasive
nature of the procedure and the risk of adverse events
with ERC, magnetic resonance cholangiography (MRC)
has been suggested as a safer alternative. One of the
earliest studies™ comprising of 73 patients examined
the performance of MRC using ERC findings as the
reference. It reported a diagnostic accuracy of 90%
compared to 97% of ERC. A meta-analysis that
compared 6 studies reported a high sensitivity of 86%
and specificity of 94%. In addition, positive predictive
value and negative predictive value were found to be
15.3 and 0.15 respectively™.

ERC and MRC have comparable diagnostic accuracy,
although the visualization of bile ducts may not be
optimal for all patients with MRC. In patients with early
changes of PSC, MRC may miss the diagnosis and ERC
still has to be performed to exclude PSC. Also, in a large
cohort of patients with PSC who had ERC performed
in our institution, the overall risk of adverse events
was very low at 4.3% including both diagnostic and
therapeutic ERC!'". Although MRC is recommended
as the initial imaging test for diagnosis of PSC, ERC is
required in patients with non diagnostic MRC and for
therapeutic intervention on bile duct strictures. We
follow the similar protocol in our institution and perform
MRC as the first step and ERC as the next step even for
diagnosis of PSC when MRC is normal or non-diagnostic.
We will discuss the role of the advanced endoscopist in
the management of PSC patients.

THE DOMINANT STRICTURE

The presence of worsening symptoms in patients
with PSC typically warrants investigation to exclude a
dominant extrahepatic biliary stricture. A “dominant
stricture” has been defined as a stenosis with a
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diameter of 1.5 mm in the common bile duct or of 1
mm in the hepatic duct’*?. Dominant or major bile duct
stenoses have a prevalence of 36%-57%"%. It has been
recommended that right upper quadrant pain, jaundice,
pruritus, cholangitis are all acceptable indications for
initiating treatment. High bilirubin level, presence
of a common bile duct stricture and any dominant
stricture have been found to be predictors of successful
outcomes with clinical and laboratory improvement
after endoscopic retrograde cholangiopancreaticography
(ERCP)™L, This may help in the selection of patients
more likely to benefit from an ERCP than those without
these features in whom conservative management
can be pursued. Endoscopic balloon dilatation with or
without stenting have been used. The efficacy of these
techniques were analyzed recently™*. The effect of
ursodeoxycholic acid with or without endoscopic therapy
on survival has been difficult to ascertain due to the
retrospective nature of these studies. One of the earliest
small studies™ that analyzed effects of endoscopic
balloon dilatation in 12 symptomatic patients noted
improvements in serum bilirubin, alkaline phosphatase
and average radiographic stricture score, all results
being statistically significant. On the other hand,
another study'® that analyzed outcomes after operative
and non operative management of biliary strictures
found that difference in bilirubin levels in 54 out of 146
patients who received endoscopic balloon dilation with
or without stenting was not significant. Most patients
in this study received percutaneous stenting. Moreover,
none of the patients with serum bilirubin level of 5
mg/dL or higher was found to have a decrease in their
level at 1 year. Some studies'’**! have attempted to
emphasize the prognostic value of cholangiographic
findings. Intrahepatic strictures seem to have a poor
prognosis™®'?), This would theoretically go against
therapeutic intervention on extrahepatic strictures.
Definite indications and ideal candidates for therapeutic
endoscopy remain to be elucidated in future long term
outcome studies.

The search for an ideal endoscopic treatment has
been ongoing for several years. A retrospective study™
of 71 patients had found no significant difference
between those patients who received endoscopic
dilation alone vs those who received stenting in addition
to dilation in achieving improvement in cholestasis. It
found a significantly higher rate of complications and
cholangitis in the stent group. It was suggested that the
group that received both dilation and stenting possibly
represented a cohort with more severe disease as
stenting was only done when dilatation alone did not
achieve adequate biliary drainage™'. Besides, half of
the stents were placed percutaneously and the authors
reported a significantly higher rate of complications
with percutaneous placement of stents as compared
to the endoscopic approach. A randomized control
study comparing short term stent therapy and balloon
dilatation of dominant strictures is currently under
way and is estimated to be completed in 2015 (www.
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clinicaltrials.gov) (NCT01398917) and will hopefully
answer the question of the right approach to dominant
strictures. Also, plastic stents have been reported to be
the best approach for intervening on benign dominant
extrahepatic biliary strictures®.

Favorable outcomes have been reported with
endoscopic therapy. A group of authors reported a
positive long term outcome with repeated endoscopic
dilations in 171 patients that were followed for 20 years
with a survival rate of 81% at 5 years and 52% at 10
years™!, Short term stenting up to 11 d was found
to have a lower rate of complications of cholangitis/
jaundice (7% vs 50%) while producing significant
effects in symptom reduction and biochemical resolution
of cholestasis™®. These complications were attributed
to stent occlusion. The same authors found that 81%
of patients in the short term stent group remained
asymptomatic over a 19 mo follow up period with
zero recurrence of clinical/biochemical cholestasis™'.
Similar results in favor of short term stent therapy were
reported with regards to amelioration of symptoms and
biochemical cholestasis with 80% of patients remaining
re-intervention free at the end of 1 year’®®., One study
aimed at assessing a survival benefit of endoscopic
treatment of strictures reported a 5 year survival that
was significantly (P = 0.027) higher than the predicted
5-year survival as calculated by the Mayo risk score®”.
The authors suggested that these results only be used
as indirect evidence. Other studies have supported this
finding®®*?.

A study!"! that retrospectively studied 129 patients
did not find a difference in bilirubin and alkaline phos-
phatase levels between those with dominant strictures
and those without. Patients with small duct PSC which
by definition has a normal cholangiogram was not
found to have bilirubin and alkaline phosphatase levels
different from those with large duct PSC***!, Studies
that randomize patients with dominant strictures to
endoscopic and non endoscopic therapy are needed to
clarify this and are lacking at this time.

It is important to note that in premalignant conditions
like PSC, risk of cancer would likely increase with longer
duration of the disease. However, there are several
caveats to generalizing this. If endoscopic treatment
of biliary strictures in some way abates ongoing inflam-
mation, this may delay cancer development or offset
it. Secondly, newer methods at cancer detection as
discussed below along with increased awareness of
the nature of cancer progression in dominant strictures
probably results in early diagnosis of CCA causing
lead-time bias in survival studies involving endoscopic
therapy™. Thus, the same study™” that reported the
survival benefit of endoscopic treatment did not find an
increased frequency of cancer. Similarly, another multi-
center case-control study™ did not find that duration of
PSC incurred an increase in CCA incidence.

Regardless of endoscopic treatment, dominant
strictures have been found to carry a poor prognosis
in general. A prospective study™ that followed 171

April 18,2015 | Volume 7 | Issue5 |



Modha K et a/. Endoscopy and primary sclerosing cholangitis

Figure 1 Brushing of a left hepatic duct dominant stricture for cytology.

patients for 20 years reported a reduced liver transplant
free survival in those with dominant stenoses (25%)
compared to those without (73.1%) (P = 0.011) at 18
years. Additionally, a study®" found the presence of
dominant stenoses when accompanied with IBD to be
associated with an increased risk of carcinomas including
biliary, gall bladder and colorectal malignancies as
compared to those without coexisting IBD. The survival
in the former group was also reported to be reduced
but with a weaker statistical significance (P = 0.045).
It is important to know that all but one patient with
dominant stenoses in this study had strictures treated
endoscopically. Another study™ that followed 128
patients with PSC reported several important findings. A
proportion of the 128 patients with PSC also underwent
liver biopsies and patients with dominant stenoses
had a more advanced stage of PSC on histology than
those without. Survival was reduced in patients with
dominant stenoses (13%) as compared to those
without (23%). These studies suggest that patients
with dominant stenoses may represent a sicker group
of people with a worse outcome. Also, it appeared that
development of CCA was mainly responsible for this
finding. After excluding those patients with CCA, the
survival difference ceased to be statistically significant.
All of the CCA developed in patients with dominant
stenoses and none developed in those without dominant
stenoses (P < 0.001). Close to half of these cancers
occurred within 4 mo of diagnosis of PSC. In addition,
CCA in PSC has an extremely poor prognosis with a
median survival of 5 mo™®. This not only emphasizes
the need for early detection of these strictures, ideally at
the time of diagnosis but also underlines the importance
of adequate differentiation of benign from malignant
strictures.

In our experience, we do not routinely place stents
in PSC patients at the time of ERCP. Balloon dilation
alone is preferred. In patients in whom the strictures
are refractory or in patients with cholangitis, we place
stents on a short term basis and will remove the stents
within 10-14 d. We also recommend oral antibiotics
for a minimum of 5 d after dilatation and/or stenting
to reduce the risk for cholangitis. With this protocol,

WJH | www.wjgnet.com

JRaishideng®

802

we have published our experience on the role of ERCP
in PSC patients in our institution. The overall risk of
adverse events was low at 4.7% and cholangitis was
still the most common adverse event.

SCREENING FOR CCA

The risk of developing CCA in PSC patients after 10
years and 20 years is 9% and 19% respectively™”’.
Thus a therapeutic endoscopist plays a key role in
screening/surveillance for CCA in patients with PSC who
have dominant strictures. Guidelines for screening/
surveillance are not concrete but tumor markers and
imaging modalities have been proposed. A cut off value
of cancer antigen 19-9 (CA19-9) of > 130 U/mL in
symptomatic patients has a sensitivity and specificity of
79% and 98% respectively™®. A study that followed 230
patients over 6 years reported sensitivity of ultrasound,
computed tomography, magnetic resonance imaging
(MRI) as 57%, 75% and 63% respectively when imaging
alone was considered. The positive predictive value of
ERCP, magnetic resonance cholangiopancreaticography
(MRCP) and MRCP + MRI was 23%, 21% and 23%
respectively®. Bile duct brushings have been routinely
employed for tissue sampling during ERCP (Figure
1). Studies on the utility of bile duct brushings in the
diagnosis of CCA have reported a wide range of results.
A meta-analysis performed by us found a high specificity
of 97% but only a modest sensitivity of 43% across
54 studies*”. Further studies using special cytology
techniques have been done which have shown promising
results in augmenting the sensitivity of brush cytology
tissue specimens.

One such technique is fluorescence in situ hybridi-
zation (FISH). It detects chromosomal abnormalities
with the help of fluorescent labeled DNA. Aneuploidy
or abnormalities in the nhumber of chromosomes in a
cell is seen in a majority of cancers. Aneuploidy causes
chromosomal instability that may lead to carcinogenesis
by lending the cells the ability to expand incessantly™*!l,
Patients with CCA associated with PSC have a higher
(80%) prevalence of DNA aneuploidy than those
with PSC and without CCA (12%)"*?!. A study that
analyzed 86 strictures in PSC patients using different
techniques reported a higher sensitivity of FISH as
compared to routine cytology in diagnosing malignant
pancreaticobiliary strictures with a somewhat lower
specificity*?). These results were also reproduced in
another report of 131 patients. FISH had a higher
sensitivity (34%) that conventional cytology (15%) (P
< 0.01)™. In a small proportion of patients who do not
have a discrete mass on imaging and in whom equivocal
cytology results are obtained, a high (CA 19-9 level
> 129 mg/dL) along with presence of FISH polysomy
highly predicts the risk of malignancy™. Also, all FISH
abnormalities do not predict risk of cancer. This was
also concluded in another study in which patients with
tetrasomy and trisomy abnormalities had similar clinical
outcomes to patients with negative FISH results™*®.
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Table 1 Screening for cholangiocarcinoma: Performance

characteristics of different tests

Sensitivity (%) Specificity (%) PPV NPV

CA19-9" 79 98 56 99
Ultrasound™ 57 94 48 95
cT! 75 80 38 95
MRI®! 63 79 40 91
Bile duct brushings™” 43 97 78 87
FISH" 68 70 - -
FISH polysomy'"” 51 93 = =
pCLE™ 100 61 22 100
Cholangioscopy™ 92 93 79 97
IDUS™! 87 90 70 96

CA19-9: Cancer antigen 19-9; CT: Computed tomography; MRI: Magnetic
resonance imaging; FISH: Fluorescence in situ hybridization; pCLE: Probe
based confocal laser endomicroscopy; IDUS: Intraductal ultrasound; PPV:
Positive predictive value; NPV: Negative predictive value.

Although earlier studies reported modest sensitivity
and specificity of FISH, a meta-analysis conducted by
us found modest sensitivity with a high specificity™”.
Thus, the sensitivity and accuracy of FISH in diagnosing
CCA remains debatable. A study that followed 30
patients with serial polysomy testing found that only
18% of patients with follow up negative polysomy result
developed CCA compared to 69% of those who had a
subsequent positive polysomy test (P = 0.01)*®. This
highlights the limitations of the positive predictive values
of a FISH testing.

Meanwhile, newer methods for improved detection
of malignancy continue to emerge. These methods are
based on clinicopathogenesis of cancers. Thus, one
of the recent techniques relies on angiogenesis being
an important component of cancer progression. Probe
based confocal laser endomicroscopy (pCLE) detects
neovascularization and abnormal vessels in biliary
strictures. This method has been utilized in diagnosing
gastrointestinal neoplasia*® and has been recently
applied to biliary malignancies. Studies® > have
reported sensitivity of pCLE ranging from 83%-98% and
specificity of 33%-75%. However, a study™ reported
to be the first series studying pCLE in PSC patients
analyzed 20 strictures and reported a sensitivity and
negative predictive value of 100% with a somewhat
lower specificity of 61%. Intraductal ultrasonography
(IDUS) has been used to analyze dominant strictures
in 40 PSC patients. IDUS was reported to be superior
to ERC with regards to sensitivity (87.5% vs 62.5%,
P = 0.05), specificity (90.6% vs 53.1%, P < 0.001),
accuracy (90% vs 55%, P < 0.001), positive predictive
value (70% vs 25%, P < 0.001), and negative
predictive value (96.7% vs 85%, P = 0.049)",

Peroral cholangioscopy has recently been employed
in the approach to PSC patients®. A recent study
that looked at 53 patients with PSC and dominant
stenoses found a specificity of 93% compared to 51%
for that of ERC (P < 0.001) and negative predictive
value of 98% compared to 84% to that of ERC (P =
0.025)®%, A recent study””! reported a sensitivity of
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75%, specificity of 55% and negative predictive value
of 92% in a subgroup of PSC patients. Narrow band
imaging (NBI) has been used for better visualization of
the mucosal surface by filtering light in the green and
blue spectrums. A recent study™® comprising a small
number of patients found an increased biopsy rate
when using NBI as a result of finding more suspicious
lesions but did not lead to increased detection of
dysplasia. More studies in this area are needed. Table
1 summarizes the various techniques used in the
diagnosis of CCA in PSC patients.

Recently, we have studied bile aspirated at the time
of ERCP in the surveillance for CCA. We have studied
oxidized phospholipids and volatile organic compounds
in bile to screen for CCA and found them to be clinically
very useful®*®,

Our clinical experience is to do two sets of brushings,
one for cytology and the other for FISH. In addition, we
aspirate bile for ongoing research studies.

In conclusion, our review highlights the important
role played by a therapeutic endoscopist in the diagnosis
and management of PSC. As newer diagnostic and
therapeutic interventions emerge, this role will continue
to expand.
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