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Abstract

Fibropolycystic liver diseases are a group of
congenital disorders with a common origin in
ductal plate developmental abnormalities and
varied fenotypes. They include the simple
hepatic cysts, Caroli disease and syndrome,
polycystic liver diseases, congenital hepatic
fibrosis and biliary hamartomas. In this chap-
ter, we first discuss the embryologic develo-
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pent of the normal ductal plate and of the
multiple ductal plate abnormalities. Then, we
individually address the various fibropolycys-
tic liver diseases with respect to their epidemi-
ology, clinical features and therapeutic
management, with a special emphasis on the
description and illustration of their imaging
findings.

1 Clinical Background

Fibropolycystic liver diseases represent a hetero-
geneous group of disorders, with a common ori-
gin in ductal plate development anomalies. These
include the simple hepatic cysts, Caroli disease
and syndrome, polycystic liver diseases, congeni-
tal hepatic fibrosis (CHF) and biliary hamarto-
mas (von Meyenburg complexes).
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1.1 Embryology: The Ductal Plate
During the fourth gestational week, the hepatic
diverticulum arises from the ventral wall of the
primitive midgut (Fig. 1a) (Ando 2010). This
diverticulum then develops a cranially located
pars hepatica, which originates in the liver pri-
mordium and the common hepatic duct. Caudally,
a superior and an inferior bud also develops
(Fig. 1b). The superior bud originates in the gall-
bladder and cystic and choledochal ducts, while
the inferior bud originates in the ventral portion
of the pancreas (Fig. 1c—e). The choledochal duct
and ventral portion of the pancreas then rotate
180° and, by the sixth gestational week, reach
their definitive location (Fig. 1f).

The ductal plate is formed in the eighth gesta-
tional week, originating from hepatoblasts in the
liver primordium (Crawford 2002). These become
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Fig. 1 Schematic representation of liver, pancreas, gallbladder, and biliary tree embryologic development from weeks

4 to 6, in chronological order from (a—f)
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Fig. 2 Schematic representation of the ductal plate development, in chronological order from (a-d)

epithelial cells arranged in double-layer cylindri-
cal structures, adjacent to the mesenchyme of
portal vein branches (Fig. 2a). This process begins
in the hepatic hilum and progresses in a centrifu-
gal fashion to the liver periphery. Between the
11th and 13th weeks of gestation, the ductal plate
begins a remodeling process, in which the ductal
plates separate by apoptotic deletion of interven-
ing cells and create progressively cylindrical
structures (Fig. 2b, c). These structures then
mature into a network of longitudinally arranged
bile ducts, up until the postnatal period (Fig. 2d)
(Crawford 2002; Lazaridis et al. 2004).

1.2 Development of Fibropolycystic

Liver Diseases

Developmental disorders of the ductal plate are
responsible for fibropolycystic liver diseases, as
represented in Fig. 3. Depending on the anatomic

site and caliber of branching duct disorder, differ-
ent pathological entities may occur (Brancatelli
et al. 2005; Santiago et al. 2012). Malformations
of the larger extrahepatic bile ducts may create
choledochal cysts (not reviewed in this chapter).
Caroli disease is caused by large intrahepatic duct
developmental abnormalities. Biliary atresia, not
reviewed in this chapter, refers to underdevelop-
ment of large intrahepatic and extrahepatic bile
ducts. When medium-sized intrahepatic ducts are
affected, polycystic liver disease may ensue. The
malformation of smaller caliber intrahepatic
ducts may cause CHF and biliary hamartomas
(von Meyenburg complexes).

The pathological entities in this spectrum may
occur simultaneously and in association with a
common genetic background. Most frequently,
ADPKD and ARPKD, with genetic defects in
PKDI, PKD2, and PKHDI, respectively, may
associate with polycystic liver disease, CHF,
Caroli disease, and biliary hamartomas (Dell
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Fig. 3 Schematic representation of ductal plate develop-
ment malformations. When development is arrested in the
early gestational period, large-sized intrahepatic bile
ducts are affected and saccular/fusiform dilatations of the
biliary tree will be found in the adult (a). These may be
pierced by portal mesenchyma, the latter usually contain-
ing an abnormally small portal venous branch, as observed

2011; Mehta and Jim 2017). Also, Caroli syn-
drome refers to the presence of Caroli disease
occurring simultaneously with CHF (both intra-
hepatic large- and small-caliber bile ducts are
affected). Several other associations between
congenital kidney diseases and ductal plate devel-
opmental anomalies have been described, mainly
with CHEF, including nephronophthisis type 3,
Jeune syndrome, Joubert syndrome, Meckel syn-
drome, Bardet-Biedl syndrome, oral-facial-
digital syndrome type 1, and Ivemark syndrome
(Gunay-Aygun et al. 2008). Also, an isolated
form of polycystic liver disease may occur (auto-
somal dominant polycystic liver disease—
ADPLD), without kidney abnormalities, due to
genetic defects in PRKCSH, SEC36, LRPS5, and
recently identified SEC61B and ALGS8 (Drenth
etal. 2004; Cnossen et al. 2014; Besse et al. 2017,
van de Laarschot and Drenth 2018).

2 Simple Hepatic Cyst
2.1 Epidemiology, Clinical
Features, and Management

The simple hepatic cyst is a benign cyst, lined by
simple cuboidal or columnar biliary-type epithe-
lium. It is a very common lesion, the second most
common benign liver lesion in adults after hepatic

a b c

in Caroli disease (b). An arrest in ductal plate formation
occurring later in embryonic development will affect
smaller ducts and may originate in abnormally thin or
even obliterated ducts (thin arrows in ¢) as in congenital
hepatic fibrosis, simple cysts (* in ¢) as in ADPKD and
ADPLD, or biliary hamartomas (thick arrows in ¢)

hemangioma, with increasing prevalence in
advancing age (van de Laarschot and Drenth
2018; Gaines and Sampson 1989). It is usually an
incidental finding in imaging studies, without
clinical manifestations. Rarely, patients might
present with symptoms due to compression of
adjacent structures, infection (Fig. 4e—h), hemor-
rhage, or rupture (Sayma et al. 2019; Yoshida
et al. 2003). Simple hepatic cysts follow an
invariably benign course and intervention is only
needed in rare symptomatic cases or when the
diagnosis is uncertain (Rogers et al. 2007).

2.2 Imaging Findings

In imaging studies, the diagnosis of simple
hepatic cyst is usually straightforward (Fig. 4). In
ultrasound imaging, it most frequently presents
as a well-defined anechoic lesion, sometimes
with lobulated contours (Gaines and Sampson
1989). Posterior acoustic enhancement might be
seen, if the lesion is large enough. Fine septa in
its interior might be observed, but without solid
components or vascularization when using
Doppler ultrasound. Simple hepatic cysts present
as well-defined water density lesions in CT scans
(Horton et al. 1999). In MRI, these appear as
well-defined lesions, with homogeneous high
signal intensity on T2- and low signal intensity
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Fig. 4 Simple hepatic cysts are typically homogeneous
and well-defined anechoic (a), hypoattenuating (b and c),
and strongly T2 hyperintense lesions (d and e) on ultra-
sound, CT, and MR imaging, respectively. They typically
exhibit posterior acoustic enhancement on ultrasound
(arrow in a). Although more frequently round (a), they
may also be lobulated (b, e) and sometimes present with

on Tl-weighted images. There should be no
enhancement of internal components after intra-
venous contrast administration in both CT and
MRI (Horton et al. 1999; Elsayes et al. 2005). If

thin regular septa (arrows in b and d), which should not
enhance after IV contrast administration. An unusual
complication of simple hepatic cysts is infection, which
may present with an increase in cyst size (f vs. e), hetero-
geneous content sometimes with air-fluid or fluid-fluid
levels (arrow in f), and contour blurring (f) with peripheral
arterial hyperenhancement (h vs. g)

enhancing internal components are seen, cystad-
enoma or cystadenocarcinoma should be the
main diagnostic possibilities, when considering a
primary liver lesion.
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3 Caroli Disease and Syndrome
3.1 Epidemiology, Clinical

Features, and Management

Caroli first described two forms of disease in the
spectrum of the ductal plate malformations
(Caroli et al. 1958). These became known as
Caroli syndrome and Caroli disease. Both dis-
eases affect the large-caliber intrahepatic bile
ducts and Caroli syndrome also affects the small-
caliber intrahepatic bile ducts, occurring with
simultaneous CHF. Both are inherited in an auto-
somal recessive fashion and can be associated
with ARPKD or ADPKD (Jordon et al. 1989).
Abnormal ductal plate remodeling with persis-
tence of dilated ductal plate remnants is thought
to be the cause for Caroli disease (Fig. 3b)
(Desmet 2005).

Patients with Caroli disease and syndrome
might present with abdominal pain, enlarged
liver, and recurrent episodes of cholangitis.
Because Caroli syndrome is associated with
CHF, these patients might present with signs of
portal hypertension. As both diseases occur with
cholestasis, intrahepatic sludge and stone forma-
tion are common. This also puts patients at a
higher risk for developing cholangiocarcinoma
(Bloustein 1977). The prognosis for both condi-
tions is relatively poor, with frequent secondary
biliary cirrhosis. Therapy mainly consists of anti-
biotics when acute cholangitis occurs; drainage
procedures might be performed when there are
liver abscesses. Liver transplantation is an impor-
tant therapeutic option and, if the disease affects
predominantly one liver lobe, partial hepatec-
tomy might be performed with success (Ramond
et al. 1984; Lendoire et al. 2011; Lendoire et al.
2007; Kassahun et al. 2005).

3.2 Imaging Findings

Typical imaging findings in Caroli disease
include saccular and/or fusiform dilatation of
intrahepatic bile ducts (Fig. 5a, b), often contain-
ing biliary sludge and stones (Brancatelli et al.
2005; Santiago et al. 2012; Mamone et al. 2019).

A classical finding is the “central dot sign” in CT
and MRI studies (Fig. 6), which represents the
central vascular bundle surrounded by the dilated
biliary duct. The main differential diagnosis is
with polycystic liver disease, which can be diffi-
cult. MRCP may help in this regard, when it
shows communication of the intrahepatic bile
ducts with the liver cysts (Fig. 5b). Another find-
ing used to demonstrate communication with the
biliary tree and perform this differential diagno-
sis is the presence of intracystic gadolinium,
when performing MRI with intracellular hepato-
specific contrast agents that undergo uptake by
hepatocytes and are later secreted into the bile
ducts, during the hepatobiliary phase (Fig. Sc—e)
(Brancatelli et al. 2005; Santiago et al. 2012;
Mamone et al. 2019; Lewis et al. 2016). The most
used contrast agents in this regard are gadoxetic
acid (Gd-EOB-DTPA) and gadobenate dimeglu-
mine (Gd-BOPTA) (Lewis et al. 2016).

4 Polycystic Liver Disease
4.1 Epidemiology, Clinical
Features, and Management

Polycystic liver diseases are characterized by the
growth of multiple cysts in the liver, without
communication to the biliary tree. These cysts are
lined by functional biliary epithelium and usually
grow progressively in size, ultimately replacing a
significant portion of the liver parenchyma. These
may occur in association with ADPKD and
ARPKD, or in isolation as an autosomal domi-
nant polycystic liver disease (ADPLD) (Cnossen
and Drenth 2014). The most common of these
disorders is ADPKD, with estimated prevalence
ranging from 1:400 to 1:4033 births; a more
recent review reports a prevalence of near
4:10,000 (or 1:2500) (Perugorria et al. 2014;
Torres et al. 2007; Willey et al. 2017). ARPKD is
significantly less common, with an estimated
prevalence of 1:20,000 births and a high mortal-
ity rate shortly after birth; approximately half of
newborns die of pulmonary complications
(Perugorria et al. 2014; Torres et al. 2007; Zerres
et al. 1998; Paul and VandenHeuvel 2014).
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Fig. 5 Caroli disease presenting with lobulated cystic
lesions predominantly located in the posterior sector of
the right liver lobe (a) corresponding to saccular focal
dilatations of the biliary tree (b). After Gd-EOB-DTPA

ADPLD is the rarest form of these diseases, with
an estimated prevalence of 1:100,000 (Perugorria
et al. 2014).

Several germline mutations have been identi-
fied in the development of these diseases.
ADPKD and ARPKD are associated with
germline mutations in PKD1, PKD2 and PKHDI,
respectively, while ADPLD has been associated
with mutations in PRKCSH, SEC63, LRPS,
ALGS, and SEC61 (Drenth et al. 2004; Cnossen
et al. 2014; Besse et al. 2017; van de Laarschot
and Drenth 2018).

administration, a progressive but slow filling of the cystic
lesions on the hepatobiliary phase is observed, proving
communication with the biliary tree (c¢: pre-contrast; d:
post-contrast at 10 min; e: post-contrast at 3 h)

ADPKD usually manifests clinically in adult-
hood. Hypertension, hematuria, proteinuria, and
recurrent pyelonephritis may dominate the initial
presentation. A progression to end-stage chronic
kidney disease occurs in approximately 45% of
patients by the age of 60 years (Gabow 1993).
The hallmark of this condition is the presence of
renal cysts, affecting virtually all patients as age
advances. The presence of liver cysts affects
30-70% of patients, more frequently women,
possibly due to hormonal influences (Mamone
etal. 2019). Treatment directed to liver cysts may
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Fig. 6 Central dot sign. Two cases of Caroli disease
exhibiting the characteristic central dot sign on post-
contrast portal venous phase imaging are depicted, on MR
(a) and CT (b). The central dot sign (red arrows) results
from the piercing of the ectatic abnormal bile duct by the

be necessary when there are complications: hem-
orrhage, infection, or compression of adjacent
structures. Cyst drainage and antibiotics are the
main therapeutic options when recurrent cyst
infection occurs (Torres et al. 2007). New thera-
peutic options have emerged, and somatostatin
analogue administration, namely lanreotide and
octreotide, has shown efficacy in decreasing liver
and kidney volume (van Keimpema et al. 2009;
Hogan et al. 2010; Gevers et al. 2015). However,
a recent trial concluded that lanreotide adminis-
tration in late stages does not improve renal func-
tion and cannot be recommended for this specific
purpose (Meijer et al. 2018).

ARPKD, on the other hand, manifests early in
infancy and childhood, with strikingly enlarged
kidneys with innumerable tiny cysts (Drenth
et al. 2010). These abnormalities are nowadays
frequently found during gestational ultrasound,
sometimes with Potter syndrome (oligohydram-
nios with enlarged kidneys, pulmonary hypopla-
sia, characteristic facies, and contracted limbs
with clubfeet). This condition has approximately

portal sheet. When it contains a portal venous branch, it is
usually reduced in caliber, but the portal venous branch(es)
may also be located at the periphery of the abnormal bile
duct (blue arrows)

50% mortality rate in the neonatal period, and the
children that survive early infancy present later
with hypertension, frequently requiring multi-
drug therapy (Bergmann et al. 2005). Also in
later stages, children may present with dominant
hepatobiliary clinical findings. The liver involve-
ment is similar to CHF, with hepatic fibrosis and
hyperplastic biliary ducts (Turkbey et al. 2009).
Although liver function is frequently preserved
until late stages, progressive hepatic fibrosis and
portal hypertension ultimately lead to the devel-
opment of esophageal varices with upper gastro-
intestinal bleeding and hypersplenism with
pancytopenia (Drenth et al. 2010; Guay-
Woodford and Desmond 2003). A combined
liver-kidney transplant is usually considered
early in the course of the disease. Caroli disease
may be associated with ARPKD; therapeutic
options due to hepatic cyst complications or liver
function decline are similar as explained previ-
ously, namely cyst drainage, antibiotics, partial
hepatectomy, and liver transplant.
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ADPLD has a milder clinical course, unasso-
ciated with significant kidney disease. Renal
cysts may occur, but as a mild sporadic finding
when compared with ADPKD or ARPKD and
without decrease in renal function (Mamone
et al. 2019). Arbitrarily, the diagnosis can be
made when there are more than 20 liver cysts, or
more than 4 when there is a family history of
ADPLD (van Keimpema et al. 2009). Patients are
frequently asymptomatic until late adulthood.
Symptoms may arise from compression of
abdominal structures due to large cysts, cyst
infection, hemorrhage, or rupture. Therapeutic
intervention might be necessary in symptomatic
patients; cyst aspiration, sclerotherapy, partial
hepatectomy, or even liver transplantation can be
considered (van Keimpema et al. 2008; Russell
and Pinson 2007; Neijenhuis et al. 2019). Similar
to ADPKD, the administration of somatostatin
analogues has shown promise in reducing liver
volume in ADPLD (van Keimpema et al. 2009;
Hogan et al. 2010; Gevers et al. 2015).

4.2 Imaging Findings

Regarding imaging findings of each of these
polycystic liver diseases, ADPKD and ADPLD
may have similar hepatic features with liver
enlargement and multiple cysts; however the
major involvement of kidneys in ADPKD will
help in the differential diagnosis (Fig. 7a, b). The
size of cysts can vary from 1 mm to 12 cm
(Brancatelli et al. 2005; Morgan et al. 2006). The
hepatic cysts have similar imaging characteristics
as simple cysts, presenting in ultrasound as well-
defined anechoic lesions and in CT as well-
defined water density lesions. In MRI, the
multiple cysts are also seen with high signal
intensity in T2-weighted images and low signal
intensity in T1-weighted images. Complicated
cysts appear with heterogeneous content in ultra-
sound, higher density in CT scans, and heteroge-
neous signal in MRI (high T1 signal intensity if
hemorrhage is present) (Fig. 7c). A previously
complicated cyst can develop peripheral calcifi-
cations (Santiago et al. 2012; Mamone et al.

Fig. 7 Autosomal dominant polycystic liver disease.
Numerous T2-hyperintense liver cysts of various sizes are
depicted (a), causing massive hepatomegaly (b). Notice

how the left kidney is relatively spared (arrow in a). Some
cysts exhibit T1 hyperintensity (arrows in ¢) likely due to
previous hemorrhage
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2019). To perform the differential diagnosis with
Caroli disease, MRCP and hepatospecific
contrast-enhanced MRI have specific findings in
this regard, as previously mentioned, with both
modalities showing absence of communication
of hepatic cysts with the biliary tree in ADPLD
and ADPKD (Brancatelli et al. 2005; Santiago
etal. 2012; Mamone et al. 2019). Also, peribiliary
cysts have been associated with ADPLD and
ADPKD (Mamone et al. 2019; Lewis et al. 2016).
These are usually smaller than 10 mm and may
present as a discrete string of cysts or tubular
structures, developing within the periductal con-
nective tissue. These also do not communicate
with the biliary tree; however, they may cause
biliary obstruction.

Imaging findings of ARPKD differ, however,
as these are similar with CHF. Periportal fibrosis,
irregular dilatation of the biliary tree, regenerative
nodules, and a coarse liver texture may be observed
(Lonergan et al. 2000). Portal hypertension even-
tually develops and imaging findings reflect this,
with splenomegaly and venous collateral develop-
ment with esophageal varices. Ultrasound may
show the coarse liver texture, with echogenic por-
tal tracts thought to represent periportal fibrosis.
CT and MRI also depict these same findings, with
better identification of regenerative nodules and
findings related to portal hypertension. MRCP
may accurately depict the intrahepatic bile ducts’
irregular caliber (Jung et al. 1999).

5 Congenital Hepatic Fibrosis
5.1 Epidemiology, Clinical
Features, and Management

In contrast to the majority of previously discussed
disorders, where hepatic or renal cysts were a
dominant finding, CHF is mainly characterized by
the presence of periportal fibrosis and irregular-
caliberbile ducts (Desmet 1992; Venkatanarasimha
et al. 2011). Typically, CHF has been associated
with ARPKD, representing different manifesta-
tions of a spectrum of diseases (Desmet 1992).
However, CHF can also present as an isolated
condition or in the context of Caroli syndrome. A

literature review reported 64% of CHF to appear
associated with ARPKD, 25.6% associated with
Caroli syndrome, and 9.5% in isolation (Srinath
and Shneider 2012). Reports of association with
ADPKD are rare (O'Brien et al. 2012).

Affected patients frequently maintain hepato-
cellular function until late stages of the disease
(Mamone et al. 2019; Bergmann et al. 2005;
Turkbey et al. 2009). Different forms of disease
have been described: portal hypertensive,
cholangitic, mixed, and latent (Desmet 1992;
Venkatanarasimha et al. 2011). Portal hyperten-
sion can present in infancy and adulthood, with
splenomegaly, hypersplenism, and pancytopenia
as possible presenting features. Also, bleeding
from gastroesophageal varices is a frequent pre-
sentation. Hepatopulmonary syndrome may pres-
ent as an advanced finding. The pathogenesis of
portal hypertension has been related to the com-
pression of portal vein ramifications by periportal
fibrosis and to abnormal development of portal
vein branches, with hypoplastic small branches
(Desmet 1992; Kerr et al. 1961). Patients with the
cholangitic form of disease present mainly with
cholestasis and recurrent episodes of cholangitis.
As with other chronic cholestatic diseases, the
risk for intrahepatic stones and cholangiocarci-
noma development is increased (Summerfield
et al. 1986). The mixed form of the disease repre-
sents simultaneous portal hypertensive and chol-
angitic findings; the latent form represents
asymptomatic patients who are diagnosed inci-
dentally during adulthood or later stages in life
(Desmet 1992; Veigel et al. 2009).

Therapy is dependent on the manifestations of
the disease. Variceal bleeding from portal hyper-
tension can be treated with endoscopic proce-
dures with sclerotherapy or ligation (Drenth et al.
2010; Shneider and Magid 2005). Elective surgi-
cal or percutaneous portosystemic shunt creation
is an option in patients with gastroesophageal
varices. Acute cholangitis can be treated with
antibiotics and percutaneous procedures, if drain-
age is needed. Liver transplantation is also an
option, mainly in patients with advanced hepatic
disease or recurrent hemorrhagic or cholangitic
complications (Shneider and Magid 2005). If
Caroli syndrome is present, therapeutic interven-
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tions directed to cyst complications may be
needed, as explained previously in this chapter.

5.2 Imaging Findings

The imaging findings in CHF are generally not
specific. Atrophy of the right liver lobe and
hypertrophy of the lateral left and caudate lobes
may be found, mimicking chronic liver disease
from other causes (Santiago et al. 2012; Mamone
et al. 2019). However, the left medial segments
(IVa and IVb) may remain with normal volume,
or be even enlarged (Zeitoun et al. 2004). The
typical findings of portal hypertension, including
portosystemic shunts (splenorenal and gastro-
esophageal, as the most typical), splenomegaly,
and increased portal vein diameter, can be
observed with ultrasound, CT, or MRI. The liver
has a coarse texture in these imaging modalities.
Periportal fibrosis can be identified as hyper-
echoic portal branches on ultrasound or high sig-
nal intensity in T2-weighted images along portal
branches (Mamone et al. 2019; Veigel et al.
2009). Large regenerative hepatic nodules may
appear in the course of portal hypertension; a
hypervascular behavior due to increased arterial
vascular supply has been demonstrated in
contrast-enhanced studies (Brancatelli et al.
2005). These benign nodules are entirely similar
to focal nodular hyperplasia in imaging studies.
Vascular complications of portal hypertension
can be initially assessed by ultrasound, and fur-
ther identified on contrast-enhanced CT or
MRI. MRCP can clearly depict the irregular cali-
ber of intrahepatic bile ducts. In the presence of
Caroli syndrome, the typical liver cysts will be a
major imaging finding, as described previously.

6 Biliary Hamartomas (von
Meyenburg Complexes)

6.1 Epidemiology, Clinical

Features, and Management

Biliary hamartomas are clinically silent lesions,
also known as von Meyenburg complexes,

usually found incidentally in imaging studies
(von Meyenburg 1918). These are dispersed
throughout the liver parenchyma, as focal collec-
tions of dilated bile ducts, lined by biliary epithe-
lium and surrounded by fibrous stroma (Mamone
et al. 2019; Principe et al. 1997). The lesions are
usually smaller than 10 mm and represent failure
of involution of embryonic bile ducts, with a
reported incidence of 5.6% in adult patients
(Santiago et al. 2012; Zheng et al. 2005; Redston
and Wanless 1996). The patients are asymptom-
atic and liver function is normal; direct complica-
tions of cystic lesions are not usual. However,
reports of intrahepatic cholangiocarcinoma in
patients with biliary hamartomas suggest an
increased risk for the development of this tumor
(Xu et al. 2009; Yang et al. 2017; Song et al.
2008; Jain et al. 2000).

6.2 Imaging Findings

As previously stated, these lesions are inciden-
tally identified in imaging studies. In ultrasound
studies, a typical presentation is with numerous
hypoechoic or hyperechoic foci with comet-tail
artifacts (Fig. 8a, b) (Santiago et al. 2012; Mamone
et al. 2019; Zheng et al. 2005). On CT, the lesions
are usually presented as disperse hypoattenuating
foci (Fig. 8c, d) (Brancatelli et al. 2005). In MRI,
the lesions are hyperintense in T2-weighted
images (Fig. 8e) and hypointense in T1-weighted
images. MRCP has a characteristic “starry-sky”
appearance, with multiple foci of hyperintense
cystic lesions dispersed throughout the liver
parenchyma (Esseghaier et al. 2017; Giambelluca
et al. 2018). The lesions do not enhance with the
administration of intravenous contrast agents;
however a peripheral rim enhancement has been
described to represent compressed liver paren-
chyma (Semelka et al. 1999). As the cysts do not
communicate with the biliary tree, they do not
enhance in hepatobiliary phase of hepatospecific
contrast agents. A differential diagnosis with mul-
tiple metastases may arise, and the characteristic
findings of “starry sky” in MRCP (Fig. 8f) and
comet-tail artifacts (arrow in Fig. 8b) in ultra-
sound help in this regard.
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Fig. 8 Biliary hamartomas. Biliary hamartomas present
on ultrasound as small (<15 mm) hyperechoic or anechoic
lesions, depending on the amount of fluid content (a, b),
sometimes with posterior acoustic enhancement causing
the characteristic comet-tail artifact (arrow in b). On CT,
they are usually hypoattenuating and non-enhancing (c:
axial, portal venous phase post-contrast image; d: coronal
oblique minimum intensity projection). The lesions are
hyperintense on T2-weighted imaging (e) and particularly
visible on heavily T2-weighted MRCP images, in which,

when numerous, a “starry-sky” appearance is typical (f).
Biliary hamartomas may obscure the detection of other
liver lesions. In such cases, high b-value diffusion-
weighted imaging may be particularly useful, highlighting
solid, highly cellular, restricting lesions. (g—i) Depict a
case of a patient with biliary hamartomas and two colorec-
tal cancer liver metastases (arrows in h) as observed in
T2-weighted imaging (g), b900 diffusion-weighted imag-
ing (h), and corresponding ADC map (i)
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7 Conclusion are quite distinct; therefore a correct diagnosis
must be performed. Imaging studies are critical

The fibropolycystic liver diseases include several in this regard and the findings described in this

distinct pathological entities, with a common ori- chapter represent the most important diagnostic

gin in developmental disorders of the ductal features.

plate. Their management and therapeutic options A short summary is present in Table 1.

Table 1 Key imaging findings diagnostic for each fibropolycystic liver disease

Fibropolycystic disease Key imaging findings

Simple hepatic cyst — Well-defined lesion, without solid or enhancing components

— Anechoic in ultrasound

— Water density in CT

— Hyperintense in T2W1/hypointense in TIWI

Caroli disease and syndrome |— Saccular and fusiform dilatation of intrahepatic bile ducts

— Intrahepatic biliary sludge and stones

— Central dot sign in CT and MRI

— Intracystic gadolinium with hepatospecific contrast agents

ADPLD — No significant kidney disease

— Liver enlargement

— Multiple liver cysts with varying dimensions

— Complicated cysts appear heterogeneous in ultrasound, high density in CT, and
heterogeneous signal in MRI

— Peripheral calcifications may appear in previously complicated cysts

— Hepatospecific contrast agents show no intracystic gadolinium

ADPKD — Kidney involvement with multiple cysts

— Liver enlargement

— Multiple liver cysts with varying dimensions

— Complicated cysts appear heterogeneous in ultrasound, high density in CT, and
heterogeneous signal in MRI

— Peripheral calcifications may appear in previously complicated cysts

— Hepatospecific contrast agents show no intracystic gadolinium

ARPKD — Similar to CHF

— Findings related to portal hypertension

— Coarse liver texture

— Portal tracts echogenic in ultrasound and hyperintense in T2WI

— MRCP depicts the intrahepatic bile ducts’ irregular caliber

— Atrophy of the right liver lobe and hypertrophy of the lateral left and caudate
with left medial segments with normal/enlarged volume

— Large regenerative hepatic nodules

CHF — Similar to ARPKD

— Findings related to portal hypertension

— Coarse liver texture

— Portal tracts echogenic in ultrasound and hyperintense in T2WI MRI

— MRCP depicts the intrahepatic bile ducts’ irregular caliber

— Atrophy of the right liver lobe and hypertrophy of the lateral left and caudate
with left medial segments with normal/enlarged volume

— Large regenerative hepatic nodules

Biliary hamartomas — Ultrasound with hypo/hyperechoic foci with comet-tail artifacts
— Hyperintense tiny foci in T2WI
— MRCP with “starry-sky” appearance
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