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Abstract
Primary sclerosing cholangitis (PSC) is a rare chronic inflammatory disease in which multifocal fibrosis of
bile ducts causes eventually narrowing and even blocking, forming multifocal strictures alternated to
dilatations. Here, we reported an extremely rare case of PSC associated with ulcerative colitis (UC) and
coexisting with cholangiocarcinoma in a 33-year-old male presented with right upper quadrant pain and
dark urine. Liver function tests were deranged, and ERCP found a beaded cholangiography appearance due to
multifocal bile duct strictures alternating with normal and dilated segments of the common hepatic duct and
the intrahepatic bile ducts. We aim to document this typical case of PSC associated with UC and coexisted
with cholangiocarcinoma to add the existing data on these rare pathologies.
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Introduction
Primary sclerosing cholangitis (PSC) is a chronic inflammatory disease characterized by multifocal fibrosis
of intra- and/or extrahepatic bile ducts, which eventually causes narrowing and even blockage, leading to
the formation of multifocal strictures alternating with dilatations [1,2]. PSC is very rare, affecting 0-16
people per 100,000, and ultimately leads to cirrhosis and end-stage liver disease [3]. It is an idiopathic
disease closely associated with inflammatory bowel disease (IBD), particularly ulcerative colitis (UC) in 80%
of patients, though the association between the gut and liver affection is unclear [2,4]. The second European
Crohn’s and Colitis Organization (ECCO) evidence-based consensus on extraintestinal manifestations
(EIMs) of IBD and anemia reports PSC as a classical EIM of IBD [5]. PSC coexists with autoimmune
conditions in 25% of cases and is considered a premalignant condition, increasing the risk of
cholangiocarcinoma and colorectal carcinoma. Three subtypes of PSC have been described: 1) classic, which
affects both small and large bile ducts; 2) small ducts, which affect only small bile ducts; and 3) associated
with autoimmune hepatitis, which affects both small and large bile ducts [6].

This case report aims to document PSC cases complicated by cholangiocarcinoma and highlight the role of
medical imaging in diagnosing such rare cases. Moreover, a description of the endoscopic retrograde
cholangiopancreatography (ERCP) and magnetic resonance imaging cholangiopancreatography (MRCP)
features of PSC was done.

Case Presentation
A 33-year-old male presented with abdominal pain and was referred from an outside hospital to our medical
center with suspected PSC. His symptoms began approximately three weeks prior, marked by dark urine and
pain in the epigastric and right upper quadrant (RUQ) areas. He was taking Azathioprine (Imuran) for his
UC. Blood tests revealed elevated liver enzymes, including alkaline phosphatase (ALP), alanine transaminase
(ALT), and aspartate transaminase (AST). Despite discontinuing Imuran, his liver enzyme levels continued to
rise.

The patient underwent an ERCP, which was challenging and required a needle knife papillotomy for
cannulation. The cholangiogram revealed a normal caliber CBD with a tight stricture in the CHD and
additional strictures in the left and right ischemic heart diseases (IHDs) (Figure 1a). Further injections were
avoided due to concerns about potential cholangitis. Dilatation of the strictures in the CHD and IHDs was
performed, resulting in some bile flow. Multiple biopsies from the strictures in the common, right, and left
hepatic ducts showed inflammation but were negative for malignancy. Due to incomplete drainage and
extensive manipulation, two 8 French, 12 cm stents were placed (Figure 1b). Some bile flow was observed.
However, the patient continued to experience persistent pain after the procedure and was provided with
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hydration.

FIGURE 1: Selected images of cholangiogram showing a) a tight
stricture (large arrow) in the CHD and additional multiple strictures
(small arrows) in the left and right IHDs. b) Two stents were placed after
dilatation of the areas of the strictures
CHD: coronary heart disease; IHDs: ischemic heart diseases

In our hospital, a complete workup was performed. MRCP (Figure 2) demonstrated sever stenosis of the
hepatic duct and multiple areas of alternating IHD stenosis/dilatation consistent with the diagnosis of PSC.
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FIGURE 2: Selected image of T2 coronal HASTE radial MRCP showing
sever stenosis of the hepatic duct and multiple areas of alternating IHD
stenosis/dilatation (arrows) consistent with the diagnosis of PSC
HASTE: half-Fourier acquisition single-shot turbo spin-echo; MRCP: magnetic resonance imaging
cholangiopancreatography; IHD: ischemic heart disease; PSC: primary sclerosing cholangitis

MRI showed a mild heterogeneous hepatic parenchyma. Focal area of parenchymal atrophy with tubular
signal hypointense on T1-weighted images, and hyperintense on T2-weighted images in segment IV/V
adjacent to the gallbladder (GB), associated with mild enhancement on post-infusion images and retracted
adjacent liver capsule (Figure 3).
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FIGURE 3: Selected images of magnetic resonance imaging showing a
focal area of parenchymal atrophy with tubular hypointense area
(arrow) on axial T1-weighted image (a), and hyperintense area (arrow)
on axial T2-weighted image (b) in segment IV/V adjacent to the GB with
mild enhancement (arrow) and retracted adjacent liver capsule appear
on coronal section (c)

A random trans jugular liver biopsy (TJLB) was performed which showed cirrhotic liver (stage 4/4), in
addition to portal tracts inflammation, ductular reaction, and cholestasis, compatible with clinical history of
PSC.

Ultrasound (Figure 4) and CT (Figure 5) were performed and demonstrated the lesion on segment IV/V as a
heterogeneous, predominantly hypoechoic area with capsular retraction. There was also mild thickening of
the adjacent GB fundus.
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FIGURE 4: Ultrasonography image of the liver and gallbladder (GB)
demonstrates a heterogeneous lesion (arrows) on segment IV/V as
heterogeneous area with liver capsular retraction (stars)
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FIGURE 5: Selected contrast-enhanced computed tomography (CECT)
image of the liver and gallbladder (GB) demonstrated the lesion
(arrows) on segment IV as heterogeneous area with liver capsular
retraction (stars)

Selected contrast-enhanced computed tomography (CECT) (Figure 5) images of the liver and
GB demonstrated the lesion (arrows) on segment IV as a heterogeneous area with liver capsular retraction
(stars).

Because of the suspicious appearance of the segment IV/V lesion, multiple tissue samples were taken from it
under the US guidance and histopathology results returned as cholangiocarcinoma. The patient underwent
radioembolization/Therasphere treatment.

Within the following six months, the patient was admitted many times to the hospital because of RUQ pain
and fever concerning ascending cholangitis. Repeated MRI demonstrated an enlargement of the T2
heterogeneous area on segment IV/V with multiple adjacent small abscesses (Figure 6).
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FIGURE 6: Selected coronal section of magnetic resonance imaging (T2)
after stent and biopsy showing an enlargement of the T2 heterogeneous
area on segment IV with multiple adjacent small abscesses (arrows)

Selected coronal section of magnetic resonance imaging (T2) (Figure 6) after stent and biopsy showing an
enlargement of the T2 heterogeneous area on segment IV with multiple adjacent small abscesses (arrows).

Ultimately, aspiration was performed many times. The patient continues to receive care at the same medical
center.

Discussion
PSC is a rare condition, and diagnosing it can be challenging, requiring accurate investigation as illustrated
by this case report. PSC affects males more frequently than females at a ratio of 3:2, with a median age of
onset of 41 years. The most common presenting symptoms are abdominal pain (20%), pruritus (10%), fatigue
(6%), and jaundice (6%). The most frequent signs include hepatomegaly (44%) and splenomegaly (39%) [7].
Our patient, a 33-year-old male, presented with abdominal pain and hepatosplenomegaly. Elevated liver
enzymes, such as AST and ALT in a cholestatic pattern, are hallmark findings of PSC. However, 30%-40% of
patients have normal ALP [8]. In our case, all serum liver function tests, including ALP, were elevated along
with dark urine.

PSC is a relatively common complication or EIM of UC, a diffuse inflammatory disorder of the colon [9]. It is
estimated that roughly 70% of patients with PSC have underlying IBD, most frequently UC. Conversely, only
approximately 5% of patients with UC will develop PSC. Our patient was a known case of UC under
treatment when diagnosed with PSC. Cholangiocarcinoma, or bile duct carcinoma, is a malignant tumor
originating from the cholangiocytes that line the bile ducts, and PSC is a risk factor in 10% of cases [10]. The
incidence of cholangiocarcinoma increases 100-fold in patients with PSC. To improve survival rates, the
American Association for the Study of Liver Diseases and the European Association for the Study of the Liver
recommends annual imaging screenings for cholangiocarcinoma in adult PSC patients [11].

Regarding medical imaging, ultrasonography is the most widely available tool and is used as the first
screening method for cholangiocarcinoma [12]. Focal capsular retraction and dilatation of the intrahepatic
ducts are the main findings indicating the presence of a proximal tumor. However, its diagnostic value is
limited by factors such as operator dependency, artifacts in the hepatobiliary system, and the isoechoic
nature of the tumor [13]. In our patient, ultrasonography demonstrated a heterogeneous lesion near the GB
with adjacent liver capsule retraction. CECT confirmed the presence of the lesion with liver capsule
retraction. MRI/MRCP has greater diagnostic value in both diagnosing and monitoring patients suspected or
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known to have PSC. MRCP images can demonstrate the typical beading appearance of the intrahepatic and
extrahepatic biliary ducts, suggesting the diagnosis. Due to its non-invasive nature, annual MRCP
surveillance is recommended to monitor for cholangiocarcinoma, indicated by new filling defects within
dilated biliary ducts or increased focal/segmental narrowing and dilatation of the proximal biliary ducts.
Adding diffusion-weighted imaging (DWI) is valuable for diagnosing PSC and evaluating disease severity
and fibrosis burden [14].

In the literature, ERCP is reported as the gold standard imaging method for diagnosing PSC [15]. Our patient
underwent an ERCP, which revealed multiple strictures in the common hepatic duct (CHD) and intrahepatic
bile ducts (IHBDs), a typical finding for PSC. PSC appears as a beaded cholangiographic pattern due to
multifocal bile duct strictures alternating with normal or dilated bile duct segments. The bile duct strictures
are usually short, annular, or band-like, and long confluent strictures may be found in advanced cases. Both
extrahepatic and IHBD involvement is reported in 75% of patients [16].

Currently, there is no effective treatment to delay the progression of PSC or improve liver transplant-free
survival [17]. In our patient, the coexistence of cholangiocarcinoma worsened the prognosis.

Conclusions
PSC is an inflammatory disease that appears on MRCP/ERCP as a beaded cholangiography appearance due to
multifocal bile duct strictures alternating with normal and dilated segments of the extra- and IHBD. PSC is
an EIM of UC and a risk factor for cholangiocarcinoma with very rare coexistence. Annual MRCP surveillance
is a suitable noninvasive tool to monitor the disease.
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