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Summary 
Primary sclerosing cholangitis (PSC) is a chronic cholestatic liver dis-
ease marked by inflammation, fibrosis, and narrowing of the bile 
ducts, leading to cholestasis. Magnetic resonance cholangiopancrea-
tography (MRCP) is the gold standard for the diagnosis of PSC allow-
ing insight into biliary duct changes. The typical presentation of PSC 
includes multifocal anular and short-segmental strictures alternating 
with normal or slightly dilatated biliary ducts. Besides cholangio-
graphic findings, magnetic resonance (MR) allows the assessment of 
liver parenchymal changes which might indicate the severity of the 
disease. The scoring systems based on MR findings, such as the ANA-
LI score, and new computer-based software analysis termed MRCP+, 
provide a prediction of the course of disease and identify high-risk 
patients. Thus, MR with MRCP is a promising diagnostic tool for the in-
tegrative evaluation of PSC patients allowing not only initial diagnosis 
and detection of complications but also has prognostic significance.
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INTRODUCTION

PSC is a chronic immune-mediated cholestatic liver dis-
ease characterized by inf lammation and obliterative fi-
brosis of large bile ducts with subsequent development of 
multifocal biliary strictures. Even though PSC is a rare 
condition, typically seen in young and middle-aged men 
with slow progression, it eventually leads to cirrhosis and 
many associated complications (1, 2). There is a strong 
correlation between PSC and inf lammatory bowel dis-
ease (IBD), particularly ulcerative colitis, but Crohn’s 
disease can also be found (3). To date, there is no effec-
tive medical therapy for PSC and liver transplantation 
remains, the only proven life-extending treatment (4). 
The average transplant-free survival is estimated to be 
20 years (5). There are a few prognostic models predomi-
nantly based on biochemical and clinical findings aiming 
to aid in predicting disease progression and time to trans-
plant, but none of them has been widely accepted (7). 

The precise etiopathogenesis of PSC remains un-
known. Different factors such as autoimmune, genetic, 
and environmental contribute to the development of 
multifocal, patchy peribiliary inf lammation pathogno-
monic for PSC (4). Histologically, concentric periductal 
fibrosis (onion skinning) in medium- and large-size bile 
ducts is a characteristic finding, accompanied by mini-
mal inf lammatory cells (7). However, this histological 
pattern is observed in less than 20% of patients and may 
also be present in secondary sclerosing cholangitis (7). 
Thus, liver biopsy alone is insufficient for PSC diagnosis 
and must be assessed in conjunction with clinical and im-
aging findings. 

Diagnosis and follow-up of patients with PSC

The diagnosis of PSC is usually suspected due to ele-
vation of cholestatic liver enzymes, alkaline phospha-
tase in particular (8). Nevertheless, elevated cholestatic 
biochemical markers are not mandatorily present, their 
values may spontaneously f luctuate and could also be 
normal (8). Transaminase levels are commonly slightly 
elevated, while the significant increase is seen during ep-
isodes of acute ascending cholangitis and also in patients 
with an overlap with AIH (6). Serum bilirubin levels are 
usually normal in PSC patients (6). Hyperbilirubinemia 
might be seen in cases of severe benign or malignant stric-
tures or late stage of the disease with the development of 
hepatic dysfunction (6, 8). The diagnosis of PSC can be 
made only after the exclusion of all secondary causes of 
sclerosing cholangitis (8). 
Since PSC is a disease of the biliary tract, the diagnosis 
relies on cholangiography findings obtained by endo-
scopic retrograde cholangiopancreatography (ERCP) or 
more commonly magnetic resonance cholangiopancrea-
tography (MRCP) (8,9). MRCP exhibits high sensitivi-
ty (85%) and specificity (98%) for detection of bile duct 

irregularities in patients with PSC (9). Nowadays, MRCP 
is also used for surveillance of PSC patients and should be 
performed once a year (9). MRCP has superseded ERCP 
which was previously the only method for biliary duct 
evaluation (10). Although ERCP allows very good visual-
ization of the biliary tract, it has serious post-procedural 
complications and also doesn’t allow visualization of the 
lumen above the stenosis (9). ERCP is advised only when 
there is a need for therapeutic biliary stent placement 
(10). The diagnosis of PSC might be made on cholangi-
ography if typical findings consisting of multiple stric-
tures with or without dilatations are seen (11). However, 
the assessment of the presence of the strictures is made 
qualitatively, leading to high interobserver variability in 
MRCP interpretation (11). Therefore, there is an obvious 
need for a more quantitative approach in the analysis of 
MRCP findings.

Liver biopsy is generally unnecessary for the diagno-
sis of the most common type of  PSC, large-bile duct PSC. 
In cases where the small bile duct type is suspected or 
PSC-AIH overlap syndrome liver biopsy should be per-
formed (12). The small bile duct type is suspected when 
a patient with IBD presents with cholestatic laboratory 
findings, normal cholangiographic imaging features, and 
a negative antimitochondrial antibody profile (13). PSC 
is histologically characterized by the presence of an in-
f lammatory infiltrate in a large intra- and extra-hepatic 
bile duct wall in conjunction with an obliterative concen-
tric periductal fibrosis called “onion skin fibrosis” (12). As 
the disease progresses there is a gradual loss of small- and 
medium-sized bile ducts (ductopenia) (8, 12).  Eventual-
ly, chronic inf lammation leads to portal and periportal 
fibrosis and the development of biliary cirrhosis (8). Al-
though liver biopsy may precisely depict the progression 
of the disease through different stages, it is not routinely 
used in everyday clinical practice due to its invasive na-
ture and the possibility of sampling error (5,6).

MR IMAGING FEATURES OF PSC

The typical MRCP presentation of PSC consists of dif-
fuse, multifocal strictures affecting both intra- and ex-
trahepatic bile ducts in the majority of patients. The 
pathognomonic”beaded” appearance of the bile ducts is 
created by multiple, diffusely distributed, short, annular 
strictures associated with normal or slightly dilatated 
segments (Figure 1) (14). Isolated intrahepatic bile duct 
involvement is seen in 15% of patients, while only extra-
hepatic bile duct involvement is the rarest manifestation 
occurring in 8% of cases (11). The strictures in PSC are 
described as band-like strictures if the length is less than 
2mm, segmental strictures if the length is from 2 mm up 
to 10 mm, and conf luent strictures if the length is more 
than 10 mm (11). The strictures are commonly seen on 
bile duct bifurcations (11). In the early stages of PSC, 
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multiple strictures are seen in the absence of biliary dil-
atation (11, 15). With the progression of the disease, dil-
atation might be detected, but due to periductal fibrosis 
and inf lammation the dilatation is rarely prominent (15). 

Further disease progression may lead to complete 
obliteration of small peripheral ducts, resulting in a 
“pruned tree” appearance where only central ducts are 
visualized, while peripheral ducts are completely oblit-
erated (Figure 2) (15). If significant dilatation is detect-

ed, complications of PSC like cholangiocarcinoma or 
ascending suppurative cholangitis should be suspected 
(16). Diverticular outpouchings are observed in up to 
20% of cases. The least common feature is the presence of 
pigmented stones (15). Rarely, abnormalities might also 
be seen in the main pancreatic duct (15). 

In addition to bile duct changes, MRI reveals associat-
ed parenchymal liver changes, including liver dysmorphy, 
confluent liver fibrosis, and parenchymal heterogeneity. A 

 Figure 1. Primary sclerosing cholangitis in 33-year old man. (A) MRCP shows multiple short band-like strictures and slight luminal dilata-
tion (solid arrows). In another 36-year-old patient with PSC (B), there is a classical “beaded appearance” of bile ducts - multiple short segmen-
tal and annular strictures with slightly dilated bile ducts between them. Note also the stricture of the middle third of the common bile duct 
(dotted arrow).

Figure 2. Advanced primary sclerosing cholangitis. (A) MRCP reveals obliterated peripheral bile ducts, resulting in a “pruned tree” appear-
ance and multiple diverticular outpouchings (solid arrows). Moreover, note the stricture of the common hepatic duct (dotted arrow). In another 
case (B), MRCP in a 44-year-old patient with primary sclerosing cholangitis displays very irregular bile ducts, multiple strictures combined 
with diverticular biliary dilatation (solid arrows).
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spherical liver shape is a typical finding for PSC and devel-
ops as the consequence of caudate lobe hypertrophy and 
atrophy of left lateral and right posterior segments (Figure 
3A) (17). The most frequent type of liver cirrhosis in PSC 
patients is macronodular cirrhosis, with large regenerative 
nodules predominantly located in central liver parts (14, 
15). This could be explained by the more severe inf lamma-
tion in subcapsular regions of the liver, while central parts 
are partly spared and undergo hypertrophy. The severi-
ty of liver fibrosis could be assessed non-invasively with 
MRI using MR elastography (MRE) or diffusion-weight-
ed MRI  measurements (18). Among these two methods, 
liver stiffness measurement using MRE has been validat-
ed in many studies showing a significant correlation with 
other non-invasive markers of disease progression (8). 
Areas of increased T2-weighted signal intensity, wedge-
shaped or reticular, with peripheral distribution are com-
mon findings in PSC (14). As this feature is explained by 
intense inf lammation in highly fibrotic areas, increased 
enhancement on arterial phase contrast-enhanced MR 
which persists in delayed phases is also seen (Figure 3B) 
(14, 17). Hilar lymphadenopathy and periportal hyperin-

tensity are also common findings, occurring due to edema 
and inf lammation in the periportal space (14, 18). How-
ever, they are not pathognomonic for PSC as they are also 
seen in other cholestatic liver diseases.

Image-based scoring systems for assessment of 
PSC severity and prognosis

Based on clinical and laboratory findings, two prognos-
tic risk models have been developed, including the Mayo 
risk model (MRS) and the Amsterdam-Oxford model 
(AOM) (19, 20). Both have shown great performance 
in estimating prognosis and survival in PSC patients. 
However, the results of large studies investigating the 
role of these scoring systems in predicting the prognosis 
of PSC are conf licting (20, 21). Recently, serum markers 
that ref lect fibrosis and inf lammation are increasingly 
being investigated in PSC patients (21). Based on these 
markers the enhanced liver fibrosis score was developed 
and evaluated in PSC (21). Additionally, the role of liver 
stiffness measurement using transient elastography and 
magnetic resonance elastography has been systematically 

Figure 3. Primary sclerosing cholangitis in 44-year old man. (A) An axial T2-weighted image displays hyperintense areas in peripheral, 
atrophic regions within the right liver lobe, correlating with sites of parenchymal inflammation and increased water content (solid arrows). 
Additionally, observe the enlarged caudate lobe (asterisks). Axial T1-weighted image from the same patient, acquired after intravenous ad-
ministration of gadolinium chelates during arterial (B) and portal-venous phase (C), depicts increased enhancement of peripheral liver areas, 
indicative of intrahepatic perfusion abnormalities (solid arrows).
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evaluated and was found to correlate significantly with 
the fibrosis stage (22). 

Taking into account that PSC is the disease of bile 
ducts, it would be expected that cholangiographic find-
ings should be used to stage the disease and assess its 
prognosis. The first scoring system based on imaging 
findings was developed by Li-Yeng and Goldman in 1984. 
and was later modified by Majoie et al. and Ponsioen et 
al. (23-25). This classification scheme was employed by 
a Dutch gastroenterologist for the development of Am-
sterdam cholangiographic score. Amsterdam score was 
developed based on ERCP features found in 174 patients 
with PSC (25). According to the modified Amsterdam 
score, all patients could be classified in three stages de-
pending on the abnormalities of intrahepatic bile ducts: 
I – multiple strictures without biliary dilatation; II – 
multiple strictures associated with saccular dilatations 
and decreased arborization; III- pruning of peripheral 
bile ducts with good visualization of only central ducts 
with adequate filling pressure (24). Concerning findings 
in extrahepatic bile ducts patients might be divided into 
four stages according to modified Amsterdam score: I- 
slight irregularities of contour without strictures; II- the 
presence of segmental stricture (the stricture 3-10mm in 
length); III- stricture of almost whole extrahepatic bile 
ducts; IV – extreme irregularities of bile duct contours 
and the presence of diverticulum-like outpouchings (24). 
Using this classification system and the age of the patient 
at the time of initial ERCP, a prognostic model was creat-
ed showing that the sum of intrahepatic and extrahepat-
ic scoring was a significant predictor in determining the 
prognosis (26). Namely, patients with high overall scores 
had significantly lower survival rates (26). To overpass 
the disadvantages of the scoring system developed by 
Majoie et al. and Ponsioen et al. which was based on qual-
itative assessment and therefore had very poor interob-
server agreement, Craig et al. introduced quantitative 
measurements of bile duct changes on ERCP performed 
in patients with PSC (27). The novel classification sys-
tem included the following measurements: the grade of 
bile duct narrowing, the length of strictures, the extent 
of stricturing (localized or diffused), the diameter of 
the common bile duct, right and left main hepatic duct, 
and secondary intrahepatic ducts (27). Among all mea-
surements, two variables were found to have prognostic 
significance. Namely, patients with high-grade intrahe-
patic duct strictures had a 19% decrease, while patients 
with diffuse intrahepatic strictures had a 16% decrease in 
transplant-free survival at three years follow-up (27). 

Although ERCP has the potential to accurately depict 
the state of the biliary tract in PSC patients since biliary 
ducts are filled with contrast media under pressure, it is 
an invasive diagnostic modality and carries the risk of 
many possible post-procedural complications (28). That 
is the reason why MRCP as a non-invasive and non-ioniz-
ing diagnostic modality has largely replaced ERCP for the 

initial diagnosis and follow-up of patients with PSC (29). 
After the introduction of MRCP in the evaluation of PSC 
patients, efforts were made to adapt Amsterdam score to 
MRCP. Nevertheless, it has been shown that there was 
a 5% overestimation of intrahepatic biliary changes and 
a 10% discrepancy in staging extrahepatic disease when 
Amsterdam score was applied to MRCP findings (30). 
These discrepancies might be explained by different ac-
quisition protocols. Thus, in ERCP biliary ducts are filled 
with contrast media under pressure, while in MRCP bili-
ary tree is examined in a resting state without distension 
(30). Therefore, it is much more difficult to evaluate stric-
tures on MRCP than on ERCP (31). 

Considering that MRI provides not only insight into 
bile duct changes but also delineates morphological 
changes in the liver parenchyma, Ruiz et. al introduced 
a new score for staging and prognostic purposes in PSC, 
termed ANALI score (32). This classification system is 
based on quantitative measurements of MRCP, including 
the garde of intrahepatic biliary duct dilatation, length 
of strictures in main intrahepatic ducts and peripheral 
ducts, and morphological changes of liver parenchyma 
such as parenchymal enhancement heterogeneity, portal 
hypertension, and liver dysmporphy (32). Liver dysmor-
phy was defined as severe right or left lobe atrophy occur-
ring as a consequence of severe biliary dilatation, or an 
abnormal caudate to right lobe volume ratio (32). Con-
cerning parenchymal enhancement heterogeneity, perib-
iliar enhancement was assessed implying the severity of 
peribiliary parenchymal inf lammation (32). Intrahepatic 
biliary duct dilatation was scored as 0 ( less than 4mm), 
1 (4mm), or 2 (more than 4mm), where other variables 
were either present or absent. Using the abovementioned 
variables, the following two scores were developed:

Score (MRI without gadolinium): 1 x intrahepatic bile 
duct dilatation + 2 x dysmorphy + 1 x portal hypertension

Score ( MRI  with gadolinium) = 1 x dysmorphy + 1 x 
parenchymal enhancement heterogeneity

Subsequent studies have shown that the ANALI score 
has good prognostic value in patients with PSC and that it 
is significantly correlated with existing biochemical and 
clinical scores like MRS and PRESTO (33, 34). Accord-
ing to a large retrospective multicenter study on 238 PSC 
patients, the predictive accuracy of ANALI score without 
and with gadolinium was 0.89% IC 95%, and 0.75% IC 
95% (34). In another large study evaluating the value of 
MR and MRCP in the prediction of PSC progression, 
multivariate logistic regression analysis showed that 
liver dysmorphy, signs of portal hypertension, and peri-
hepatic lymph nodes were significantly associated with 
transplant-free survival and adverse clinical outcomes in 
long-standing PSC (35). Accordingly, a modified MRCP-
risk score was developed as an upgrade of the ANALI 
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score. Nevertheless, the evaluation of PSC changes re-
mains a challenge for radiologists since subtle irregu-
larities are hardly detectable and the evaluation is quite 
subjective (36). Taking into account the importance of 
detecting PSC early and close monitoring of disease pro-
gression, a more objective approach to disease staging 
with limited variability in reporting is necessary (37). 

In the era of artificial intelligence, several deep learn-
ing models have been developed for the automatic de-
tection of PSC-compatible cholangiography alterations 
(38). Ringe et al. reported a great diagnostic accuracy 
of these models with sensitivity, specificity, positive and 
negative predictive values higher than 90% (38). Recent-
ly, a quantitative biliary tree analysis software (MRCP+, 
Perspectum Diagnostics Limited) was developed allow-
ing semi-automatic quantification of bile duct changes in 
PSC (39, 40). After uploading the 3D  MRCP examina-
tion, the MRCP+ post-processing tool provides multiple 
measurements of biliary ducts. Among many quantitative 
variables that can be generated, the following metrics 
have been highlighted as the most important: sum of rela-
tive severity of dilatations; proportion of dilatated biliary 
tree; biliary tree dilatation score; and total stricture sever-
ity score (33, 34). Bile duct dilatation was considered to 
be present if the lumen of the bile duct is at least 1mm in-
creased in comparison to the diameter of the closest duct 
(41). The dominant stricture was defined as the diameter 
of the common bile duct less than 1.5mm, and less than 
1mm for the left and right hepatic duct (41). Currently, 
there are a few published studies implying the value of the 
new computer-based system suggesting its high diagnos-
tic accuracy in the diagnosis of PSC  (41-44). Among dif-
ferent variables obtained by the 3D-biliary analysis tool 
in PSC patients, increased gallbladder volume and higher 
dilatation metrics were found to be significant predictors 
of survival (43). Distension of the gallbladder in PSC pa-
tients has previously been described as a characteristic 
finding, occurring probably due to lower levels of hydro-
phobic serum bile acids (45). It has been hypothesized that 
gallbladder has a protective role in PSC, as PSC patients 
who had cholecystectomy develop more severe cholan-
giographic findings (45). Furthermore, Selvaraj et al. 
have shown that dilatation metrics had a significant cor-
relation with non-invasive biochemical markers of disease 
severity and were also significantly higher in the high-risk 
PSC group defined by MRS (42). In contrast to dilatation 
variables, stricture metrics did not differ significantly 
among high-risk and low-risk PSC groups. No significant 
correlation between biliary stricture severity score and 
advanced stages of liver fibrosis in PSC patients was also 
found in the study by Song et al. (46). Similar results were 
reported by another group that tested the correlation be-
tween intrahepatic stricture severity and disease stage as-
sessed by magnetic resonance elastography (47). In oppo-
site, Ismail et al. reported that the stricture severity index 
was significantly correlated with biochemical prognostic 

scores indicating that also stricture metrics derived from 
MRCP+ may have a prognostic purpose (44). The gener-
ally low sensitivity of stricture metrics might be explained 
by technical limitations of MRCP which is unable to as-
sess the severity of strictures due to examining non-dis-
tended biliary ducts. Furthermore, MRCP images often 
have artifacts disabling adequate measurement of the bile 
duct lumen (9). It should be pointed out that even with 
ERCP, the prognostic significance of stricture severity 
and dominant stricture is questionable as no correlation 
with biochemical markers of cholestasis was demonstrat-
ed (48). On the other hand, the importance of biliary dil-
atation was also stressed by Ruiz et al. who incorporated 
this parameter in the ANALI score (32). Opposite to the 
index of biliary dilation severity, biliary tree volume ob-
tained from MRCP+ analysis did not show an association 
with bad outcomes in PSC patients (33, 34). It could be 
explained by the fact that biliary tree volume is increased 
in an intermediate stage of disease but it often decreases in 
advanced disease due to reduction of peripheral ducts and 
atrophy of liver segments with severe dilatation (49). Nev-
ertheless, although the most important cholangiographic 
finding obtained by the computer-based 3-dimensional 
model of the biliary tree is the severity of biliary dilata-
tion, other metrics might also have a role in the evaluation 
of disease severity (42).

DIFFERENTIAL DIAGNOSIS OF PSC

Differential diagnosis of primary sclerosing cholangitis 
includes IgG4-sclerosing cholangitis (IgG4-SC), prima-
ry biliary cirrhosis, ischemic cholangitis, and AIDS chol-
angitis (11, 15). Characteristic cholangiographic find-
ings, young age, male patients, and association with IBD 
favor the diagnosis of PSC (11, 14). IgG4-SC, which is 
more commonly seen in elderly men, is characterized by 
long segmental strictures with prestenotic dilation (50). 
Moreover, it is frequently associated with autoimmune 
pancreatitis and other disorders from the IgG4 disease 
spectrum (50). If classical cholangiographic findings are 
absent and papillary stenosis is the predominant imaging 
feature in cholangiography, AIDS cholangitis should be 
considered (51). Further correlation with clinical and lab-
oratory findings allows the correct differential diagnosis 
among these two types of cholangitis. Ischemic cholan-
gitis is typically seen in posttransplant patients due to 
ischemic injury and is characterized by strictures of the 
middle third of the common bile duct and the hilar part of 
the biliary tree (52). Together with PSC, primary biliary 
cirrhosis comprises a spectrum of primary cholestatic liv-
er diseases (53). In contrast to PSC, PBS is typically seen 
in middle-aged women without characteristic cholangi-
graphic findings. Furthermore, laboratory data adds ad-
ditional information necessary for distinguishing among 
these two entities (53).
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Complications of PSC

Cholangiocellular carcinoma (CCC) represents the most 
severe complication arising from long-standing PSC, and 
affecting approximately 10-14% of patients (54). The ex-
act pathogenesis of cholangiocarcinoma in PSC patients 
is still not elucidated, but chronic inf lammation probably 
plays the most important role. The detection of cholangio-
carcinoma in the early stage is a challenge for radiologists 
as there are no pathognomonic cholangiographic features 
(55). The majority of cholangiocarcinomas originate in 
the perihilar area, but some develop in intrahepatic bile 
ducts. The tumor is usually seen as an indistinct hypovas-
cular mass with progressive delayed enhancement in im-
aging studies (Figure 4) (56, 57). However, findings may 
be more discrete, and a stricture accompanied by promi-
nent wall thickening, alongside significant proximal bili-
ary dilatation, might be the only indicator of CCC (58). To 
facilitate early CCC detection, regular screening of PSC 
patients is advocated, involving CA 19-9 measurements 
every six months and MRCP annually. Elevated CA 19-9 

levels have high diagnostic accuracy, with a sensitivity of 
75% and specificity of 80% for a cutoff value of 100 U/ml 
(59). From a clinical standpoint of view sudden worsening 
of symptoms in PSC patients, characterized by cholestasis 
and weight loss, should raise the suspicion of CCC. Unfor-
tunately, CCC development in the context of PSC carries 
a poor prognosis, even after resection or liver transplan-
tation, with 3-year survival rates ranging from 0% to 42% 
(58, 60). The radiologist should bear in mind that the pro-
gression of the dominant stricture with subsequent biliary 
dilatation does not necessarily mean the development of 
CCC, but it can also occur due to the worsening of in-
f lammation (15). In doubtful cases further check-out with 
cholangioscopy if available is recommended. 

Another complication in long-standing PSC is acute 
ascending cholangitis with superimposed biliary sepsis 
(54). It usually occurs in patients with severe strictures of 
the common bile duct, left or right hepatic duct. In such 
cases, after medicamentous treatment of acute infection, 
therapeutic endoscopic dilatation should be performed.

Figure 4. Cholangiocellular carcinoma complicating long-standing primary sclerosing cholangitis in a 52-year-old male patient. (A) An axial 
T2-weighted image displays a large irregular, moderately hyperintense mass in the right liver (solid arrows). Bile ducts are irregularly dilated in 
both lobes due to primary disease. Multiple intrahepatic calculi are also present (dotted arrows). (B) An axial T1-weighted fat-saturated image 
reveals a hypointense mass with a central necrotic part (solid arrow). Intrahepatic calculi are also visible as hyperintense lesions within dilated 
bile ducts (dotted arrow). (C) On the portal-venous phase T1-weighted fat-saturated image, the tumor appears as a hypovascular lesion (solid 
arrows). (D) A thick slab MRCP demonstrates multifocal alternating strictures of intrahepatic bile ducts with loss of bile duct visualization in 
segment V corresponding to tumor infiltration (asterisks).
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Medical therapy for PSC has limited value, and liver 
transplantation remains the only life-expanding treat-
ment, offering a 75-85% five-year post-transplant survival 
(61). However, recurrence of PSC after transplantation 
is observed in up to 25% of cases, necessitating careful 
differential diagnosis due to various potential causes of 
post-transplant biliary strictures (61). Diagnosing recur-
rent PSC after liver transplantation is quite difficult due to 
the various causes responsible for post-transplant biliary 
strictures, such as ischemia, rejection, allograft reperfu-
sion injury, recurrent biliary sepsis, ABO incompatibility, 
or technical issues with biliary reconstruction (61, 62). To 
make a diagnosis of recurrent PSC the non-anastomotic 
strictures occurring three months post-transplantation 
must be detected (62). However, distinguishing between 
chronic rejection and recurrence remains challenging. 
Certain imaging features have been previously described 
to aid in this differentiation (62). An additional feature that 
favors the diagnosis of recurrent PSC instead of chronic re-
jection is an enlarged liver with a slightly nodular contour, 
whereas, in chronic rejection, it typically maintains a nor-
mal size (62). Furthermore, MRCP findings in recurrent 
disease often reveal multiple non-anastomotic strictures 
with mildly dilated bile ducts, while cholangiograms in 

chronic rejection patients show peripheral arterial insuffi-
ciency-induced reduction of the peripheral biliary tree (61, 
62). A liver biopsy is recommended when a non-invasive 
differential diagnosis cannot be established (62).

CONCLUSION

In conclusion, the role of MR and MRCP in evaluating 
patients with PSC is evolving. Although there are a few 
disadvantages of MRCP in comparison to ERCP, its 
non-invasive nature, and the possibility of repeating ex-
aminations without adverse effects make it the gold stan-
dard for the diagnosis and follow-up in PSC patients. In 
addition to cholangiography findings, MRCP allows the 
assessment of liver parenchymal changes which might 
indicate the severity of the disease. The scoring systems 
based on MR findings, such as the ANALI score, and 
new computer-based software analysis termed MRCP+, 
provide a prediction of the course of disease and identify 
high-risk patients. Thus, MR with MRCP is a promising 
diagnostic tool for the integrative evaluation of PSC pa-
tients allowing not only initial diagnosis and detection of 
complications but also has prognostic significance.
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MR KARAKTERISTIKE PRIMARNOG SKLEROZIRAJUĆEG HOLANGITISA: 
PREGLED SKORING SISTEMA ZASNOVANIH NA IMIDŽING KARAKTERISTIKAMA 
KOJI SE KORISTE ZA PROCENU TEŽINE I PROGNOZE
Jelena Đokić Kovač1, Aleksandra Janković1, Milica Mitrović-Jovanović1, Aleksandar Bogdanović2, Vladimir Dugalić2, Tamara 
Milovanović3

Sažetak

Primarni sklerozirajući holangitis (PSC) je hronično, hole-
statsko oboljenje jetre koje se odlikuje  hroničnom infla-
macijom, fibrozom i stenozom žučnih puteva. Magnetno 
rezonantna holangiopankreatiografija (MRCP) predsta-
vlja zlatni standard za dijagnozu PSC-a i omogućava uvid 
u promene na bilijarnom stablu. Tipična radiološka slika 
PSC-a obuhvata multifokalne anularne i kratke-segmen-
te strikture u kombinaciji sa normalnim ili lako dilatira-
nim žučnim vodovima. Pored holangiografskog prikaza, 
magnetna rezonanca (MR) pruža uvid i u morfološke 

promene parenhima jetre koje mogu ukazivati na teži-
nu bolesti. Savremeni skoring sistemi zasnovani na MR 
nalazima, uključuju ANALI skor i novu softversku anali-
zu zvanu MRCP+, omogućavaju procenu težine bolesti 
i identifikovanje visoko-rizičnih pacijenata. Stoga, MR sa 
MRCP-om predstavlja dijagnostičku metodu koja pruža 
sveobuhvatnu evaluaciju pacijenata sa PSC-om, uključu-
jući inicijalnu dijagnozu, praćenje pacijenata radi rane 
detekcije komplikacija uz prognostički značaj.

Ključne reči: jetra, primarni sklerozirajući holangitis, magnetno rezonantna holangiopankreatografija
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