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Intrahepatic cystic biliary dilatation constitutes a significant prognostic
factor in patients with primary sclerosing cholangitis
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Abstract
Aims To evaluate the prognostic value of cystic dilatation (CD) of the intrahepatic biliary ducts in patients with primary
sclerosing cholangitis (PSC).
Methods A single-center cohort of 205 patients with PSC from 2003 to 2016 was analysed. CD was defined by quantitative and
qualitative criteria. Radiological and clinical courses were assessed. A Kaplan-Meier analysis was used to estimate cumulative
survival without liver transplantation (LT) from the date of PSC diagnosis. A log-rank test was performed to compare survival
time of PSC patients with and without CD.
Results A total of 15 (7.3%) PSC patients (12 males) with a median age of 23 years at diagnosis had CD. Five patients had one
CD; seven patients had two or three CDs; and three patients had diffuse CD. CDs ranged in small diameter size from 12 to 32mm.
Radiological evolution of CD was markedly variable. However, a radiological worsening of PSC over time was observed in all
patients. The clinical course was characterized by the occurrence of complications in most patients. Half of the patients with CD
underwent LT at a median time of 40 months from diagnosis of CD and the median survival time from PSC diagnosis was
significantly lower than in PSC without CD (10.7 vs. 23.4 years; HR 3.8, 95% confidence interval: 1.7–8.3, p = 0.001).
Conclusions CD in PSC is an unusual condition that mostly affects young patients. It is characterized by a rapid, unfavorable
course and constitutes a significant prognostic factor.
Key Points
•Cystic dilatation of the intrahepatic biliary ducts affects young patients with primary sclerosing cholangitis and is characterized
by a markedly variable radiological evolution.

• Biliary wall inflammation, found in explanted livers, could be a key feature in the pathogenesis of cystic dilatation.
• Cystic dilatation of the intrahepatic biliary ducts is characterized by an unfavorable course and constitutes a significant
prognostic factor of primary sclerosing cholangitis.

Keywords Cholangitis . sclerosing . Cholangiography .Magnetic resonance imaging

Laetitia Nguyen and Nora Cazzagon contributed equally to this work.

* Lionel Arrivé
lionel.arrive@aphp.fr

1 Faculté de Médecine Pierre et Marie Curie and Department of
Radiology, Saint-Antoine Hospital, Assistance Publique-Hôpitaux de
Paris, Sorbonne Université, Paris, France

2 Hepatology Department, Reference Center for Inflammatory Biliary
Diseases and Autoimmune Hepatitis, French Network for Rare Liver
Diseases in Adults and Children (FILFOIE), Saint-Antoine Hospital,
Assistance Publique - Hôpitaux de Paris (APHP), INSERM, UMR_S
938, CDR Saint-Antoine, UPMC Univ Paris 06, Paris, France

3 Department of Surgery, Oncology and Gastroenterology, University
of Padua, Padova, Italy

4 Department of Radiology, Saint-Antoine Hospital, 184 Rue du
Faubourg Saint-Antoine, 75012 Paris, France

European Radiology (2019) 29:1460–1468
https://doi.org/10.1007/s00330-018-5697-3

http://crossmark.crossref.org/dialog/?doi=10.1007/s00330-018-5697-3&domain=pdf
http://orcid.org/0000-0002-6184-6013
mailto:lionel.arrive@aphp.fr


Abbreviations
AIH Autoimmune hepatitis
CD Cystic dilatation
ERCP Endoscopic retrograde cholangiopancreatography
ESLD End-stage liver disease
IBD Inflammatory bowel disease
LT Liver transplantation
MRC Magnetic resonance cholangiography
MRI Magnetic resonance imaging
MRS Mayo risk score
PSC Primary sclerosing cholangitis
SLE Systemic lupus erythematous
UC Ulcerative colitis
UCDA Ursodeoxycholic acid

Introduction

Primary sclerosing cholangitis (PSC) is a rare, heterogeneous,
chronic cholestatic liver disease characterized by inflamma-
tion and fibrosis of the biliary tree [1, 2]. Magnetic resonance
cholangiography (MRC) is recommended as the first-line
non-invasive imaging method for patients with suspected
PSC [3–6]. The primary MR cholangiography features of
PSC include multifocal intra- and extrahepatic bile duct ste-
noses alternating with slightly dilated ducts, but these findings
are markedly variable and probably related to the stage of the
disease process and its pattern [7]. In contrast with other
causes of biliary obstruction such as tumors, biliary dilatations
in PSC are usually mild to moderate and when a marked
dilatation is present a cholangiocarcinoma complicating PSC
should be excluded [6, 8].

In our Institution, the policy of the management of PSC
includes a routine yearly MRI/three-dimensional (3D)-MRC.
In this annual follow-up, we regularly observed an uncommon
form of PSC characterized by cystic dilatation (CD) of
intrahepatic biliary ducts not related to a downstream biliary
stenosis. Only sporadic cases of CD of biliary ducts in PSC
have been reported in the literature [9–14]. Moreover, the
clinical significance and prognostic value of this particular
disease’s presentation have not yet been assessed. The goal
of the present study was thus to determine the prognostic
value of CD in PSC.

Patients and methods

Study population

Radiological files from a series of 310 consecutive patients
with PSC were retrospectively reviewed. MRCs were per-
formed between 2003 (implementation of 3D-MRC in our
center) and April 2016 (date of inclusion termination).

Diagnosis of PSC in these patients was based on the afore-
mentioned criteria [3–5]. Patients who underwent at least two
3D-MRCs with at least a 1-year interval were included in the
study. Exclusion criteria were normal MRC, secondary scle-
rosing cholangitis, cystic fibrosis, patients with only oneMRC
and small-duct PSC as shown in the flow chart (Fig. 1).

Cystic dilatation of the intrahepatic biliary ducts was de-
fined by a marked dilatation of the intrahepatic biliary ducts
measuring at least 10 mm of small diameter with biconvex
contours (loss of parallelism of biliary duct edges), not related
to a downstream biliary stricture. Connection of CDs with
intrahepatic ducts was confirmed by analysis of thin source
images. This value of 10 mm corresponds to the double of a
previously described major dilatation of the intrahepatic bile
ducts (≥ 5 mm) [15] and was the threshold used by Harrison
and Hubscher in a previous study [16].

Our faculty hospital’s Institutional Review Board approved
the review of radiological and clinical data for this study.
Informed consent was waived for this retrospective study.

MRC technique

MRI was performed according to the protocol for 3D-MRC
previously described by our group and in line with the indica-
tions given by the international PSC study group in the recent-
ly published position statement [17, 18]. T1-, T2-weighted
MR images and 3D-MRC were performed in all cases.
When performed, a 3D fat-suppressed T1-weighted ultra-fast
gradient-echo acquisition was done before and after intrave-
nous administration of 20 ml of Gd-DOTA (Dotarem,
Guerbet, Aulnay-sous-Bois, France), with hepatic arterial,

Fig. 1 Patients suspected to have primary sclerosing cholangitis (PSC)
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portal venous and equilibrium phase acquisition (30 s, 80 s
and 3 min, respectively).

Data analysis

Two radiologists (with 25 and 12 years, respectively, of expe-
rience in abdominal imaging) reviewed all MRCs in consen-
sus. The criteria of image analysis included the following:

MRC features of cystic biliary dilatation

a) Number of CDs (only one CD [group 1], two or three CDs
[group 2], and more than three CDs [group 3]), location,
and maximum size

b) Presence of calculi within CD
c) Contrast enhancement of wall of dilated biliary ducts
d) Evolution of CD over each MRC during patient follow-

up. The ‘reference MRC’ has been defined as the MRC in
which the maximum diameter of the CD was present to
define a time point that has been used to analyse clinical
data.

MRC features of PSC

We analysed the first available MRC and the reference MRC
(MRC with maximal diameter of CD) with regard to an inter-
pretation standardmodel already described [15]. This standard
model of interpretation includes analysis of the following:

a) Intrahepatic and extrahepatic biliary ducts with regard to
stenosis, dilatation and biliary wall enhancement.

b) Associated liver-related signs including dysmorphy, het-
erogeneity of liver enhancement after contrast injection
and portal hypertension.

c) Two MRI progression risk scores (i.e. ‘ANALI’ scores)
[7] without and with gadoliniumwere assessed on the first
available MRC [MRI progression risk score (without gad-
olinium) = 1 × dilatation IHBD + 2 × dysmorphy + 1 ×
portal hypertension and MRI progression risk score (with
gadolinium) = 1 × dysmorphy + 1 × parenchymal en-
hancement heterogeneity.

Clinical characteristics

Information from the medical files was reviewed by an inde-
pendent hepatologist (with 10 years of experience in
hepatology). The following data were collected:

– Clinical presentation of the disease at diagnosis and at
reference MRC (symptoms and laboratory values)

– Therapy started before the development of CD (especially
type and length of immunosuppressive therapy)

– Clinical evolution of these patients over time: status, de-
velopment of complications of disease. We considered
April 2017, 1 year after the end of inclusion date, to be
the end of the follow-up period.

Statistical analysis

Descriptive statistics were expressed as mean ± standard de-
viation, median (range) or number (%). Continuous variables
were compared using the Wilcoxon-Mann-Whitney test.
Quantitative variables were compared using the chi-square
test or Fisher’s exact test when appropriate. The median
follow-up of patients was calculated from the diagnosis of
PSC to the last follow-up. Kaplan-Meier’s survival analysis
was performed to estimate cumulative survival from the date
of PSC diagnosis. Median survival times of patients with and
without CD were calculated for death or liver transplant. The
statistical comparison between survival of patients with and
without CD and the calculation of the hazard ratio of death or
liver transplant were performed using the log-rank test [19].
Statistical analysis was performed using IBM SPSS Statistics
24.

Results

Study population

After reviewing the MRCs of the 310 patients, 205 patients
were found to have a typical radiological pattern of PSC. 105
patients were excluded because of a normal MRC, availability
of only one MRC or diagnosis of secondary sclerosing
cholangitis or small duct PSC as shown in the flow chart
(Fig. 1). Finally, 15 of 205 (7.3%) patients were found to have
CD-PSC. Clinical features at the time of diagnosis in PSC
patients with and without CD are presented in Table 1. The
15 patients with CDwere primarily male (n=12), with a young
age at diagnosis of PSC (range 14–43 years, median 23 years)
and at reference MRC (range 19–63 years, median 29 years).
The median follow-up time from PSC diagnosis to the last
follow-up date was 8 years (range 3–28 years). A total of 86
MRCs were obtained in these 15 patients (two to ten MRCs
for each patient). Eleven (73%) patients developed an inflam-
matory bowel disease (IBD) before (n=7), at (n=2) or follow-
ing (n=2) diagnosis of PSC. PSC patients with CDwere youn-
ger, had higher levels of bilirubin, alkaline phosphatase and
aspartate aminotransferase, and more frequently had an intra-
and extrahepatic localization than did PSC patients without
CD (Table 1).
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MRC features of CD

Five patients had a single CD (group 1); seven patients had
two or three CDs (group 2); and three patients had diffuse
CDs (group 3) (Table 2; Figs. 2, 3 and 4). Connection of
CDs with intrahepatic biliary ducts was confirmed by anal-
ysis of source images in all cases. All CDs had biconvex
contours. CDs were hypointense on T1-weighted MR

images and hyperintense on T2-weighted MR images and
on MRC images. Maximum CD was located within the left
intrahepatic biliary ducts in eight patients, the right intra
hepatic biliary ducts in six patients, and within the caudate
lobe in one patient. CDs of the intrahepatic biliary ducts
ranged between 12 and 32 mm (mean, 19 mm). Calculi were
observed within the CD in 12 patients. Calculi were hyper-
intense on T1- and hypointense on T2- and MRC images in

Table 2 Magnetic resonance cholangiography features of cystic dilatation and primary sclerosing cholangitis (PSC)

Patient Sex Age, y Group Cystic
dilatation size

Calculi Contrast
enhancement

Cystic dilatation
on first MRI

Evolution Anali without
injection

Anali with
injection

1 M 19 1 12 + + + I 3 1

2 M 42 1 13 + + - S 4 I

3 M 63 1 12 + - + F 5 NA

4 F 23 1 19 + NA + I 4 2

5 F 24 1 29 + + - W 5 2

6 M 24 2 32 + + + I 5 2

7 M 25 2 30 + + - I 4 2

8 M 39 2 21 - + - I 2 NA

9 M 29 2 16 + + + I 5 2

10 M 20 2 20 + + + I 2 1

11 M 21 2 12 + + - I 0 NA

12 M 40 2 14 - + - W 0 NA

13 M 33 3 24 + + + F 4 2

14 M 38 3 16 - + - F 1 NA

15 F 30 3 17 + + - F 2 NA

NA not applicable, I improvement, S stability, W worsening, F fluctuation

Table 1 Clinical characteristics
of PSC patients with and without
CD at the time of PSC diagnosis

PSC patients with CD
(n=15)

PSC patients without CD
(n=190)

p

Male gender 12 (80%) 122 (64%) NS

Age at PSC diagnosis (y) 25 ± 10 35 ± 15 0.013

Radiological localization

- Intrahepatic only 0 (0 %) 85 (50%) 0.001
- Extrahepatic only 0 (0 %) 4(2%)

- Intra-extrahepatic 15 (100 %) 82 (48%)

PSC-AIH overlap 2 (13%) 17 (9%) NS

IBD 11(73%) 130/190 (68%) NS

Histological stage III-IV (advanced fibrosis
cirrhosis) at diagnosis

4/9 (44%) 21/106 (20%) NS

Total bilirubin (μmol/L) 38.3 ± 27.0 25.7 ± 48.7 0.047

AP (× ULN) 3.2 ± 1.7 1.8 ± 1.4 0.016

AST (× ULN) 3.8 ± 2.3 1.8 ± 1.7 0.004

Albumin (g/L) 39.4 ± 5.7 41.1 ± 5.7 NS

Platelets (*10^9/L) 278 ± 67 297 ± 120 NS

All variables are expressed as mean ± standard deviation

PSC primary sclerosing cholangitis, CD cystic dilatation, AP alkaline phosphatase, AST aspartate aminotransfer-
ase, ULN upper limit of normal
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all cases. On the other hand, calculi were not observed with-
in undilated biliary ducts (Figs. 2 and 4).

In one patient, contrast injection was not performed. In the
other 14 patients, contrast enhancement of the CD wall was
observed in 13 patients. Contrast enhancement was observed
at the arterial phase in ten patients and at portal and equilibri-
um phases in all 13 patients (Table 2, Fig. 3).

During follow-up, the evolution of CD was markedly var-
iable. CDs were present at the first available MRC in seven
patients. In the other eight patients, CD appeared during fol-
low-up. There was an improvement over time for eight pa-
tients, including a complete disappearance of CD in four pa-
tients. In two patients, CD worsened during follow-up. In four
patients, CD was fluctuant with alternation of worsening and
improvement (Fig. 4). CD was stable in only one patient
(Table 2). With regard to MRC features of CD, we did not
observe any significant difference between the three groups.

MRC features of PSC

In the first available MRC, performed at a median time of 2.1
months from the diagnosis of PSC, all patients presented ab-
normalities of both intra- and extrahepatic biliary ducts. All 15
patients had stenosis of intrahepatic biliary ducts. Fourteen of

15 patients had stenosis of the common bile duct. With regard
to liver parenchyma, eight of 15 patients had liver dysmorphy.
Six patients had features of portal hypertension. Only nine of
15 patients had an arterial phase contrast-enhanced T1-
weighted sequence, and among those, eight had a heteroge-
neous enhancement of the liver parenchyma. Nine of 15 pa-
tients had an ANALI score without gadolinium highly predic-
tive of radiological progression (i.e. ≥ 3). Six of nine patients
who had gadolinium injection had an ANALI score with gad-
olinium of 2 (i.e. highly predictive of radiological
progression).

In the reference MRC, all 15 patients had severe stenosis of
intrahepatic biliary ducts. Fourteen of 15 patients had stenosis
of the common bile duct. With regard to liver parenchyma, 12
of 15 patients had liver dysmorphy. Nine patients had features
of portal hypertension. Thirteen of 15 patients had an arterial
phase contrast-enhanced T1-weighted sequence, and among
those, 11 had a heterogeneous enhancement of the liver pa-
renchyma. Moreover, among these 13 patients, 11 had con-
trast enhancement of the biliary wall. Despite marked variabil-
ity over time of CD, all PSC worsened on overall primary
course. No cases were stable or improved. With regard to
MRC features of PSC, we did not observe any significant
differences between the three CD groups.

Fig. 2 A 24-year-old woman with a single cystic biliary dilatation.
Magnetic resonance cholangiography (MRC) performed 48 months
before reference MRC (a) demonstrates severe stenosis of main biliary
duct (black arrow) and severe and diffuse stenosis of intrahepatic biliary
ducts (white arrows). Dilatation of intrahepatic biliary ducts (arrowhead)
is also observed. Reference MRC (b) demonstrates a long severe stenosis

of main biliary duct with dilatation of main biliary duct above (black
arrow). Single cystic dilatation of left intrahepatic biliary duct (CD) is
demonstrated. Perihepatic ascites (A) is also demonstrated.
Corresponding T2- (c) and T1-weighted MR images (d) demonstrate
calculi (arrows) within cystic dilatation (CD)
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Clinical characteristics

Regarding medical therapy, all patients were treated with
ursodeoxycholic acid (UDCA) since PSC diagnosis at a me-
dian dose of 15.5 mg/kg/day for 5 months (range, 0–198
months) before the development of CD. Due to the concom-
itant presence of overlap syndromewith autoimmune hepatitis
(AIH), IBD or other inflammatory disease, 13 (87%) patients
underwent immunosuppressive therapy. During the follow-up
after the reference MRC, two patients with IBD developed
colorectal cancer diagnosed during endoscopic surveillance,
seven (44%) patients developed two or more episodes of acute
bacterial cholangitis, and two of them underwent multiple
therapeutic ERCP. One patient developed a diffuse cholangio-
carcinoma at the age of 32 years, three patients developed
ascites, and two developed hepatic encephalopathy. Because
of severe course of the disease, nine (60%) patients have been
listed to LT, and eight of them underwent LT in an average of
40 months (range, 6–42 months) after the diagnosis of CD.
The median age at the time of LTwas 28 years (range, 20–63
years).

No correlation was observed between the clinical progres-
sion observed in all patients and the variable radiological
course of the CD.

In the 190 PSC patients without CD, 22 patients underwent
LT and 11 patients died during a median follow-up of 9 years
(1–35 years). During follow-up patients with CD more fre-
quently developed acute bacterial cholangitis (47% vs. 5%,
p = 0.02) and more frequently reached the primary end point
(liver transplantation or death) (42% vs. 7%, p = 0.003).

Histological examination of the eight explanted livers dem-
onstrated the presence of cirrhosis in half of the cases and
advanced fibrosis in the other half. All cases showed dilata-
tions of medium and large biliary ducts associated with mural
inflammation. Seven cases showed the presence of severe
inflammation and presence of ulceration and necrosis of bili-
ary epithelium. The lumen of dilated ducts contained many
greenish and brown calculi (Fig. 5) and, in two cases, also
polymorphonuclear leukocytes, and an agglomerate of germs
and yellowish material.

Five cases showed ductopenia, and two cases showed
ductular reaction. Six cases showed periductal concentric fibrosis
of medium-size bile ducts, extended to large ducts in five cases
and to small biliary ducts in three cases. Fibro-obliterative lesions
were present in five cases. Mild-to-moderate inflammation of the
parenchyma (A1 to A2 according to the METAVIR score, used
to described activity (necrosis and inflammation) and fibrosis of
liver parenchyma [20]) was observed in six cases.

Fig. 3 A 40-year-old man with two cystic biliary dilatations. Magnetic
resonance cholangiography (MRC) performed 24 months before
reference MRC (a) demonstrates mild stenosis of main biliary duct
(arrow) and severe stenosis of the intrahepatic biliary ducts (thin
arrows). Dilatation of intrahepatic biliary ducts (arrowhead) is also
demonstrated. Reference MRC (b) demonstrates two cystic biliary
dilatations within the left lobe of the liver (arrowheads). Contrast-

enhanced T1-weighted MR image (c) in the transverse plane
demonstrates wall enhancement of cystic dilatation and of right biliary
duct (arrows). MRC performed 60 months after reference MRC (d)
demonstrates diffuse severe stenosis of intrahepatic biliary ducts with
dilatation of intrahepatic biliary ducts (arrows). Cystic dilatation of the
left intrahepatic biliary duct (arrowhead) has markedly decreased
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Survival analysis

In the 15 patients with intrahepatic CD of biliary ducts, that
half-life without LT was 10.7 years (95% CI 6.6–14.8 years)
from the diagnosis of PSC, 4.8 years (95% CI 1.8–7.7 years)
from the diagnosis of CD, and 4.2 years (95% CI 0–8.4 years)
from the reference MRC.

The 15 patients with CD had a significantly lower survival
without LT compared to the control group composed by the
other 190 PSC without CD (10.7 vs. 23.4 years, p < 0.001).
The 5- and 10-year rates of survival were 79% and 45% in
PSC patients with CD versus 96% and 84% in the control
group (PSC patients without CD) (p < 0.001; HR 3.8 [95%
CI 1.7–8.3]) (Fig. 6).

Discussion

Of the 205 PSC patients with large duct PSC who were
followed in our tertiary center, we found that 15 (7.3%) pre-
sented with CD. The main characteristic of CDwas its marked
variability over time with frequent spontaneous improvement
or an alternating of improvement and worsening. Because of
variability over time of CD we cannot exclude that CD was
missed in some patients at their annualMR follow-up, thereby
decreasing the true frequency of CD. On the other hand, as the
present study was conducted in a tertiary referral center, it is
feasible that the occurrence of CD in patients with PSC rep-
resents an overestimation with regard to general population

Fig. 4 A 33 year-old-man with
diffuse cystic biliary dilatation.
Magnetic resonance
cholangiography (MRC)
performed 3 months before
reference MRC (a) demonstrates
diffuse and severe stenosis of
intrahepatic biliary ducts with
dilatation of intrahepatic biliary
ducts (arrows). Reference MRC
(b) demonstrates diffuse cystic
biliary dilatation. Twenty-
millimeter maximum intensity
projection reconstructed image in
the transverse plan (c)
demonstrates multiple calculi
(arrows) within dilated biliary
ducts. MRC performed 12
months after reference MRC (d)
demonstrates severe diffuse
stenosis of the biliary duct
without cystic biliary dilatation.
MRC performed 40 months after
reference MRC (e) demonstrates
cystic biliary dilatation within the
right lobe of the liver (arrows)

Fig. 5 Transversal section of the VIIth segment of an explanted liver
demonstrating a CD of 25 mm of large diameter with whitish bile duct
wall and plenty of brown calculi
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with PSC. The patients with CD-PSC were characterized by a
young age, a previous history of immunosuppressive therapy
in half of them (mostly for the treatment of associated dis-
ease), severity of PSC cholangiographic features, and the
overall rapid worsening of the disease in all cases with the
necessity of LT in half of them. Furthermore, we observed that
patients with CD-PSC had an overall survival rate significant-
ly lower than patients without CD. Indeed, the transplant-free
survival from the diagnosis of PSC in patients with CD was
45% at 10 years compared to 84% in PSC patients without
CD. Specifically, acute bacterial cholangitis was statistically
more frequent in patients with CD, probably because of severe
alterations of biliary duct observed in the CD group.

Interestingly, we did not find any differencewith regard to CD
characteristics, PSC features and clinical or radiological evolu-
tion between subgroups of patients with a different number of
CDs. This suggests that a single CD may have the same prog-
nostic significance as a diffuse pattern and by itself constitutes a
cholangiographic marker of more aggressive disease and of poor
outcome. Interestingly, biliary wall enhancement at the arterial
phase was commonly observed in CD. Such arterial biliary wall
enhancement could be the result of biliary wall inflammation,
and this marked inflammation could be a key feature in the
pathogenesis of CD. This hypothesis is sustained by the obser-
vation that 40% of patients had a history of recurrent cholangitis
before the development of the maximum size of CD, and the
histological examination of explanted livers showing severe mu-
ral inflammation, ulcerations and necrosis of the biliary epitheli-
um. Destructive inflammation was observed in all but one
explanted CD-PSC livers, differing from the results previously
reported by Harrison and Hubscher, in which it was present in
one-third of cases [16]. Ischemia could be an additional
mechanism, as severe ischemic cholangitis observed after
LT may also exhibit cystic biliary dilatations that may
improve during evolution with a pattern similar to our

series [21]. On the other hand, we do not assume that
cystic dilatation was related to an obstructive pattern be-
cause of the specific pattern of cystic dilatation.

To our knowledge, this is the first series focusing on this cystic
dilated form of PSC. Only six cases with CD of the intrahepatic
bile duct were described as sporadic case reports in the literature
[9–14]. As reported in the previously published case reports, we
think that it is important to differentiate PSC with CD from other
causes of CD such as Caroli’s disease [22]. CD in PSC is easily
recognized because of the presence of other biliary signs of PSC
such as diffuse intra- and extrahepatic biliary strictures and pa-
renchymal abnormalities, which are not present in Caroli’s dis-
ease. Moreover, the fluctuant course over time appears to be a
characteristic feature of PSC-associated CD, which is never ob-
served in Caroli’s disease.

The mechanisms involved in the development of CD in PSC
patients are still unknown, but we might suggest a possible role
for an acquired defect of tight junctions linked to inflammation
that could be responsible for deformation of biliary ducts.
Moreover, alterations in cholangiocyte primary cilia, as recently
reported in polycystic liver disease, that could lead to an in-
creased cholangiocyte proliferation through TGR5 signalling al-
terations [23] could be involved. Finally, a role for infection in
the CD could be a possibility, since recurrent infections of the
biliary tree were observed in these patients of whom half had
been treated with immunosuppressive therapy before CD devel-
opment due to concomitant AIH or IBD. Our group already
reported different evolution patterns of usual PSC. In a series of
64 patients, we observed a worsening of radiological features in
37 (58%) patients, whereas the disease remained stable in the
other 27 (42%) patients [15].

Observational studies have inherent limitations. The num-
ber of patients was relatively low and, because of the retro-
spective nature of the study, contrast-enhanced sequences
were not available for all patients and complete clinical data
were missing for some. Therefore, external validation of this
single-center experience is required.

Funding This work was funded by “Fonds CSP” andNCwas granted the
EASL Sheila Sherlock fellowship 2017-2018.

Compliance with ethical standards

Guarantor The scientific guarantor of this publication is Lionel Arrivé
M.D.

Conflict of interest The authors of this manuscript declare no relation-
ships with any companies whose products or services may be related to
the subject matter of the article.

Statistics and Biometry One of the authors, Christophe Corpechot, has
significant statistical expertise.

Informed Consent Written informed consent was waived by the
Institutional Review Board.

Fig. 6 Survival of primary sclerosing cholangitis (PSC) patients with
intrahepatic cystic biliary dilatation (CD) (continuous line) and control
PSC patients without CD (dotted line). Survival of PSC patient with CD
is significantly lower than patients without CD (p < 0.001)

Eur Radiol (2019) 29:1460–1468 1467



Ethical Approval Institutional Review Board approval was obtained.

Methodology
• Retrospective
• Observational
• Performed at one institution

References

1. Boonstra K, Weersma RK, van Erpecum KJ et al (2013)
Population-based epidemiology, malignancy risk, and outcome of
primary sclerosing cholangitis. Hepatology 58:2045–2055

2. Molodecky NA, Kareemi H, Parab R et al (2011) Incidence of
primary sclerosing cholangitis: a systematic review and meta-anal-
ysis. Hepatology 53:1590–1599

3. Chapman R, Fevery J, Kalloo A et al (2010) Diagnosis and man-
agement of primary sclerosing cholangitis. Hepatology 51:660–678

4. European Association for the Study of the L. EASL Clinical prac-
tice guidelines: management of cholestatic liver diseases (2009) J
Hepatol 51:237–267

5. Lindor KD, Kowdley KV, Harrison ME (2015) American College
of G. ACG clinical guideline: primary sclerosing cholangitis. Am J
Gastroenterol 110:646–659

6. Aabakken L, Karlsen TH, Albert J et al (2017) Role of endoscopy
in primary sclerosing cholangitis: European Society of
Gastrointestinal Endoscopy (ESGE) and European Association for
the Study of the Liver (EASL) Clinical Guideline. Endoscopy 49:
588–608

7. Arrivé L, HodoulM, Arbache A, Slavikova-Boucher L, MenuY, El
Mouhadi S (2015) Magnetic resonance cholangiography: current
and future perspectives. Clin Res Hepatol Gastroenterol 39:659–
664

8. Gluskin LE, Payne JA (1983) Cystic dilatation as a radiographic
sign of cholangiocarcinoma complicating sclerosing cholangitis.
Am J Gastroenterol 78:661–664

9. Parlak E, Köksal AŞ, Dışıbeyaz S et al (2012) Unusual cholangio-
graphic findings in a patient with primary sclerosing cholangitis:
cystic dilatation. Turk J Gastroenterol 23:792–794

10. Genève J, Dubuc N,Mathieu D, Zafrani ES, Dhumeaux D,Métreau
JM (1990) Cystic dilatation of intrahepatic bile ducts in primary
sclerosing cholangitis. J Hepatol 11:196–199

11. Theilmann L, Stiehl A (1990) Detection of large intrahepatic
cholangiectases in patients with primary sclerosing cholangitis by
endoscopic retrograde cholangiography. Endoscopy 22:49–50

12. Siegel EG, Fölsch UR (1999) Primary sclerosing cholangitis mim-
icking choledocal cyst type 1 in a young patient. Endoscopy 3:200–
203

13. Moctezuma-Velázquez C, Saúl-Pérez Á, López-Méndez E (2012)
Quiste de la vía biliar y colangitis de repetición como
manifestaciones iniciales de colangitis esclerosante primaria. Gac
Med Mex 148:476–479

14. Goldwire F-W, Norris W-E, Koff J-M, Goodman Z-D, Smith M-T
(2008) An unusual presentation of primary sclerosing cholangitis.
World J Gastroenterol 14:6748–6749

15. Ruiz A, Lemoinne S, Carrat F, Corpechot C, Chazouillères O,
Arrivé L (2014) Radiologic course of primary sclerosing
cholangitis: assessment by three-dimensional magnetic resonance
cholangiography and predictive features of progression.
Hepatology 59:242–250

16. Harrison RF, Hubscher SG (1991) The spectrum of bile duct lesions
in end-stage primary sclerosing cholangitis. Histopathology 19:
321–327

17. Hoeffel C, Azizi L, Lewin M et al (2006) Normal and pathologic
features of the postoperat ive bil iary tract at 3D MR
cholangiopancreatography and MR imaging. Radiographics 26:
1603–1620

18. Schramm C, Eaton J, Ringe KI, Venkatesh S, Yamamura J (2017)
Recommendations on the use of MRI in PSC-A position statement
from the International PSC study group. Hepatology 66:1675–1688

19. Woolson RF (1981) Rank tests and a one-sample logrank test for
comparing observed survival data to a standard population.
Biometrics 37:687–696

20. Bedossa P, Poynard T (1996) An algorithm for the grading of ac-
tivity in chronic hepatitis C. The METAVIR Cooperative Study
Group. Hepatology 24:289–293

21. Novellas S, Caramella T, Fournol M, Gugenheim J, Chevallier P
(2008) MR cholangiopancreatography features of the biliary tree
after liver transplantation. AJR Am J Roentgenol 191:221–227

22. Levy AD, Rohrmann CA Jr, Murakata LA, Lonergan GJ (2002)
Caroli’s Disease: Radiologic spectrum with pathologic correlation.
AJR Am J Roentgenol 179:1053–1057

23. Masyuk TV, Masyuk AI, Lorenzo Pisarello M et al (2017) TGR5
contributes to hepatic cystogenesis in rodents with polycystic liver
diseases via cAMP/Gαs signaling. Hepatology 66:1197–1218

1468 Eur Radiol (2019) 29:1460–1468


	Intrahepatic...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Patients and methods
	Study population
	MRC technique
	Data analysis
	MRC features of cystic biliary dilatation
	MRC features of PSC
	Clinical characteristics
	Statistical analysis


	Results
	Study population
	MRC features of CD
	MRC features of PSC
	Clinical characteristics
	Survival analysis

	Discussion
	References


