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Introduction

According to the published guidelines on the use 
of contrast-enhanced ultrasound (CEUS) for the evalu-
ation of focal liver lesions (FLL) by World Federation 
for Ultrasound in Medicine and Biology (WFUMB) [1-
5] improved detection and characterization of common 
FLL are the main topics. In recent years, some published 
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literatures described imaging features of conventional 
ultrasound (US) and CEUS of less common FLL [6-12].

FLL with different histopathological diagnosis might 
show various common and uncommon imaging features. 
Some similar imaging features could be observed in dif-
ferent histopathology. Clinically, it is necessary to accu-
rately characterize FLL as benign or malignant lesions, 
which may have impact on different clinical manage-
ment. On state-of-the-art CEUS imaging, most FLL can 
be detected and characterized with confidence accord-
ing to current well-known WFUMB guidelines [4,5]. 
However, atypical imaging characteristics in some rare 
lesions may bring clinical diagnostic difficulties [6-20]. 
Published papers with gold-standard histology cover 
cholangiocellular adenoma [21], peliosis [22-24], cys-
tadenoma and cystadenocarcinoma [25], hemangioendo-
thelioma [26,27], and hepatocellular carcinoma (HCC) 
in the non-cirrhotic liver [8,14,28,29] and how to deal 
with incidental findings in general [30]. There are also 
several papers reporting on the rare and more esoteric 
hepatic lesions. These papers include characterization 
of fibrolamellar hepatocellular carcinoma [16,31], very 
small HCC (<10 mm) [32], mixed HCC and cholangio-
cellular carcinoma [33], nodular regenerative hyperpla-
sia [34], sarcoma [35], inflammatory pseudotumour [36], 
sarcoidosis [37-40], tuberculosis [41,42], hydatid cysts 
[43-46], alveolar echinococcosis [44], schistosomiasis 
[47,48], ascariasis [49,50], fasciolosis [51], clonorchis 
and opisthorchis [52], toxocariasis [53], bacillary angio-
matosis [54], amyloidosis with spontaneous hemorrhage 
[55], and portal venous gas accumulation [20] and rare 
FLLs in pediatric patients [56,57]. 

In this series of reviews, we aim to summarize both 
the US and the CEUS features of those rare and very rare 
FLL in order to create a library of these rare lesions. Up 
till now, there are limited reports published.

Hepatocellular adenoma, new classification

Hepatocellular adenoma (HCA) is a rare benign FLL 
primarily detected in women. It is proved to be associated 
with the use of anabolic steroids and estrogen-containing 
oral contraceptives, and it is more frequent in patients 
with glycogen storage liver diseases and Abernethy mal-
formation [58,59]. Additional causal factors include obe-
sity and alcohol [58,59]. HCAs can be single or multiple, 
and the term “adenomatosis” is used to define the pres-
ence of more than 10 HCAs in the liver. The latter situa-
tion is most commonly observed in glycogen storage liv-
er diseases. Whereas larger lesions may cause right upper 
abdominal discomfort or pain, HCAs with a diameter <5 
cm are usually asymptomatic and detected incidentally; 

In 20-27% of cases bleeding may occur, and rupture and 
bleeding into the abdominal cavity have been described 
in exophytic cases [60]. The risk of bleeding is associated 
with larger size (>5 cm), growth rate, exophytic lesions, 
visible vascularity, chronic alcohol consumption and two 
types of mutation: sonic hedgehog mutation and exon 7/8 
mutation of the β-catenin-pathway. In about 5-8% of the 
patients, malignant transformation of the HCA into HCC 
may occur, most frequently in males with lesions >5 cm 
in diameter [61]; the risk is strictly associated with 2 mu-
tations of the β-catenin-pathway: TERT promoter muta-
tions and CTNNB1 exon 3 mutations [58,59,62]. 

Classification
HCAs can be classified into five main subgroups 

[58,59,62-64], each with distinctive molecular or histo-
logical features and may exhibit different clinical mani-
festations [58,65,66]: 1) inflammatory (30-40 % of all 
HCAs), histologically displaying marked inflammatory 
infiltrates and overexpression of acute-phase inflamma-
tory proteins [67]; 2) hepatocyte nuclear factor 1 alpha 
(HNF1A)-inactivated (35-45% of cases), characterized 
by the bi-allelic inactivation mutation of HFNF1A and a 
high fat component [68]; 3) β-catenin-mutated (≈10% of 
cases), associated with a higher risk of malignant trans-
formation [69]; 4) sonic hedgehog activated (≈ 4% of 
cases) and 4) unclassified (5-10% of cases), associated 
with less common genetic mutations [58,59]. 

Imaging
Features of HCA in US imaging are non-specific, and 

this tumor may present as a hyper- or hypoechoic or an 
inhomogeneous focal lesion. The hyperechoic aspect is 
frequently observed in HFNF1A HCAs, due to their fat 
content [60]. The typical CEUS enhancement pattern 
of HCA includes rapid centripetal filling in the arterial 
phase and persistent hyperenhancement in the portal ve-
nous and late phases [64,70]. The centripetal filling de-
rives from the subcapsular feeding arteries [2]. Diffuse 
enhancement may occur somewhat less frequently, while 
centrifugal flooding has rarely been described [64,70]. 
However, mixed filling in the arterial phase is not uncom-
monly observed [71,72]. The filling is usually complete, 
but non-enhancing areas due to previous bleeding have 
also been observed. HCA showed no specific filling pat-
terns in the arterial phase, which is also similar in HCC 
or in hypervascularized metastasis [2]. 

Depending on the subtype, all inflammatory HCAs 
are hyperenhanced in the arterial phase, while more than 
half of the HNF1A-inactivated HCA and ß-catenin-mu-
tated HCA cases are isoenhanced. None of the adenomas 
display hypoenhancement in the arterial phase [73]. In 
the portal venous and late phases, HCAs are typically 
mildly hypoenhancing (i.e., slow and mild washout), 
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resulting in a difficult differential diagnosis from HCCs 
[71,74,75]. In other studies, and reports, HCAs examined 
with SonoVue exhibit general washout in the portal ve-
nous and late phases, which can be explained by the lack 
of portal vein branches. Those examined with Levovist 
or Sonazoid may present with iso- or hyperenhancement.

It has been proposed that the heterogeneous dynamic 
enhancement pattern of HCA in CEUS, particularly in 
the portal venous and late phases, could depend upon the 
molecular features of the tumor, which differ among the 
various subtypes [76]. According to Laumonier et al’s 
study, in the portal venous phase, 15 out of 16 HNF1A-
inactivated HCAs were isoechoic and 1 was hypoechoic 
compared to the surrounding liver parenchyma. In the 
late venous phase, 14 of the 16 reported HNF1A-inac-
tivated HCAs were isoenhancing in comparison to the 
non-tumoral liver. The remaining two HNF1a-inactivat-
ed HCAs were hypoenhancing [73]. In the same study, 
among the 17 reported inflammatory HCAs, the major-
ity (65%; 11 out of 17) were hypoenhancing in the late 
venous phase, and only 23% (4/17) were isoenhancing; 
29% (5/17) of the inflammatory HCAs displayed persis-
tent hyperenhancement in the portal phase, compared 
to only 12% (2/17) in the late phase. In 13 of hypo- or 
isoenhancing inflammatory HCAs, a rim of persistent en-
hancement was observed [73]. 

In an Italian multicenter study using CEUS, during 
the arterial phase, all but one HCAs (94.7%] displayed 
rapid arterial enhancement; 89% of them exhibited a cen-
tripetal and 11% a centrifugal filling pattern. The only 
lesion without arterial enhancement was an unclassified 
HCA. During the portal and/or late venous phase, 58% 
of HCAs presented with complete or partial and mainly 
central washout, and the remaining 42% displayed per-
sistent enhancement. In particular, among inflammatory 
HCAs, 7 out of 14 exhibited no washout, while 3 dis-
played wash-out in the portal venous/late phases and 4 
displayed wash-out in the late phase only, respectively. 
The ß-catenin-mutated HCA and all but 1 unclassified 
HCAs presented with portal or late washout [64] (fig 
1-4).

The series from Manichon et al indicates that late 
washout was observed only in a minority of inflamma-
tory and HNF1A-inactivated HCAs [77]. The CEUS 
enhancement patterns of β-catenin-mutated and unclas-
sified HCAs has been reported in relatively few cases 
showing arterial hyperenhancement in all cases and 
various enhancement patterns in portal and late phase 
[73,77]. Magnetic resonance imaging (MRI) enhanced 
by liver-specific contrast agents such as gadoxetic acid 
(Primovist®) may be considered. The advantage of MRI 
in subtyping is to combine the detection of typical mor-

Fig 1. ß-catenin-mutated hepatocellular adenoma, 55 y/o male presenting with non-specific abdominal complaints. Alcohol abuse 
was known but no cirrhosis of the liver. B-mode ultrasound revealed an 11 cm smooth bordered inhomogeneous mass in the right 
lobe of the liver, with hypoechoic, but also with hyperechoic parts and calcification (a). On CEUS, the lesion showed diffuse reticular 
contrast enhancement in the early arterial phase (b). In the arterial phase, the lesion was completely and homogeneously hyperen-
hanced (c). In the portal venous phase, the lesion was only minimally hypoenhanced (d) and showed slight hypoenhancement in  
the late phase (e).
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phological features as fat and vascular spaces with phase-
specific enhancement patterns and fractal analysis [78]. 
However, in one current meta-analysis on the role of 
hepatobiliary phase iso- or hyperintensity on gadoxetic 
acid-enhanced MRI in diagnosis of HCA including data 

from 410 HCAs from 28 studies and case reports, only 
8% were ß-catenin-mutated HCA and 15% unclassified 
HCA. Compared to none of HNF1A-inactivated HCAs, 
59% of ß-catenin-mutated HCAs were iso- or hyperin-
tense in hepatobiliary phase of gadoxetic acid-enhanced 

Fig 2. Inflammatory hepatocellular adenoma histologically confirmed and surgically resected, 35 y/o female. Feeling of pressure 
in the upper abdomen, palpable lesion in the epigastrium. B-mode ultrasonography showed a 9 cm smooth-bordered, slightly hy-
perechoic FLL in the left liver lobe (a). CEUS showed a reticular enhancement pattern in the early arterial phase (b). The lesions 
proved to be hyperenhancing in the arterial phase, (b) isoenhancing in the portal phase (d), and hyperenhanced in the late phase (e). 
Parametric imaging reveals the diffuse multífocal inflow pattern in the early arterial phase (f). Accumulation indicates some vessels 
in the rim of the FLL (g and h).

Fig 3. Inflammatory hepatocellular adenoma, surgically resected (under suspicion of hepatocellular carcinoma in a non-cirrhotic liver), 
56 y/o male. Incidental finding of a slightly hypoechoic 8 cm FLL in the right lobe of the liver, with smooth borders. Color Doppler 
imaging demonstrated vessels radiating in from the periphery (a). In CEUS, the lesion demonstrates early and mild hyperenhance-
ment in the arterial phase starting from the edge (b) but then becoming diffuse and homogeneous hyperenhanced (c). In the portal 
venous phase, the lesion is isoenhanced with hyperenhanced rim (d) and somewhat later in the portal venus phase mild hypoenhanced 
with persisting rim hyperenhancement. (e). In the late phase, the lesion is hypoenhanced (f).
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MRI. Specificity of hepatobiliary phase iso- or hyperin-
tensity on gadoxetic acid-enhanced MRI for differentiat-
ing FNH from ß-catenin-mutated and unclassified HCA 
subtypes was only 65% [79]. Irrespective of the subtype, 
iso- or hyperintensity on gadoxetic acid-enhanced MR in 
otherwise diagnosed HCA can be regarded as a highly 
specific marker for ß-catenin activation (97% specificity) 
and, therefore, predictive of high malignancy risk [80]. 

In the literature there are different arterial and portal 
venous phase enhancement patterns described. The dis-
crepancies can be explained by different types of HCAs 
in different underlying diseases including congenital eti-
ology, different stages of steatosis, fibrosis and cirrhosis 
of the surrounding liver parenchyma. In addition, pathol-
ogists may differ in the gold standard criteria of HCA and 
FNH. Biopsy and histological and molecular classifica-
tion using an immunohistochemistry panel of 5 markers 
should be done in all suspected HCA <5 cm and surgical 
resection should be done in all suspected hepatocellular 
adenoma >5 cm or in growing lesions. Surgical resection 
should be done irrespective of the size in male patients 
and in case of proven β-catenin-mutated HCAs [78].

Von Meyenburg malformation  
(Bile duct hamartoma)

Bile duct hamartomas (BDHs), also known as von 
Meyenburg malformations or von Meyenburg complex-
es (VMCs), are considered a benign form of embryonic 

ductal plate malformation. Embryonic ductal plate mal-
formations include Caroli disease and syndrome, various 
polycystic liver and kidney diseases, as well as biliary 
atresia and congenital liver fibrosis. BDHs may be iso-
lated or associated with one or more of these embryonic 
ductal plate malformations. They were first reported by 
Eli Moschcowitz in 1906 and established by the Swiss 
pathologist Hanns von Meyenburg in 1918 [81,82]. Von 
Meyenburg complexes are usually rare incidental findings. 

In an autopsy series (n = 2843), BDHs were diag-
nosed in 5.6% of adults and in 0.9% of children [83, 84]. 
VMCs are mostly multiple tiny lesions that present under 
the liver capsule or inside the liver. The lesions are usual-
ly very small, with sizes of up to 15 mm. Smaller lesions 
up to 5 mm may not be visible through imaging. Multiple 
hamartomas occur in both lobes of the liver. Single hamar-
tomas have been reported; they may be larger and present 
in the peripheral region of the liver in most cases [85]. 

VMCs are lesions consisting of malformed bile ducts 
of varying calibers in a densely collagenized stroma. The 
ductal structures are often variably wide, narrow, or di-
lated and contain bile, protein, or colloid components. 
Pronounced dilatation may assume a cystic appearance. 
The connective tissue stroma around the ducts is denser 
compared to the normal portal tracts and often appears 
hyalinized. The stroma of the lesions can become exten-
sively hyalinized, and the ductal structures are atrophic 
and can hardly be delimited. The ducts may disappear 
completely, leaving a sclerotic hyaline nodule. In this 

Fig 4. A 30-year-old female with incidental focal liver lesion. A heterogeneously hypoechoic solid lesion with a regular shape and 
well-defined margin was detected in the right lobe of liver (a). Color flow signal was detected within the lesion (b) with a low resist-
ance index (RI = 0.44) (c). After injection of contrast agent (Sonazoid), the lesion showed heterogeneous hyperenhancement during 
the arterial phase (d), hypoenhancement during the portal venous phase (e), late phase (f) and Kupffer phase (g). The molecular 
unclassified lesion was surgically resected and histopathology revealed the diagnosis of hepatic adenoma.
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case, the VMCs appear solid rather than cystic. Therefore, 
both cystic and solid lesions are present during imaging. 
VMCs have no connection to the biliary system [84].  
There are some pathological reports with indirect evi-

Fig 6. Von Meyenburg malformation (histological proven), 48 y/o female. Non-specific abdominal complaints. B mode ultrasound 
shows multiple hyperechoic lesions (arrows) <5 mm and tiny cysts <5 mm (a). CEUS showed isoenhancement in the arterial (b), 
portal venous (c) and late phase. The cysts around 5 mm were non-enhanced (d). 

Fig 7. Von Meyenburg complexes (histological proven), 60-year-old, female, presenting with epigastric pain. The patients is on  Ta-
moxifen treatment due to breast cancer diagnosed 2 years earlier. Normal liver enzymes. Ultrasound demonstrates innumerable, tiny, 
hyperechoic lesions throughout the entire liver (a). At CEUS all lesions are isoenhancing throughout all vascular phases (b), except 
for one subcentimetric simple cyst without any enhancement (c). Due to the history of breast cancer percutaneous US-guided biopsy 
(d) was performed twice, both without proof of malignancy. On ultrasound follow-up after one year and clinical follow-up after 12 
years, the patient is without malignant disease.

Fig 5. Von Meyenburg complexes histological proven in a 
66-year-old male patient. Incidental finding in a patient with 
acute pancreatitis. The entire liver parenchyma is interspersed 
with multiple small hyperechoic foci.

dence for neoplastic progression of VMCs to (in par-
ticular small duct type) intrahepatic cholangiocarcinoma 
with especially ARIDA1 mutations being involved in this 
process [86-88]. Therefore, VMCs are considered as po-
tential precursor lesion of intrahepatic cholangiocellular 
carcinoma (ICC) and surveillance should be considered 
on an individual basis [89].

Imaging
Typical appearances in US images include a hetero-

geneous pattern of the liver, multiple tiny hyperechoic 
or hypoechoic lesions, small cysts, and multiple comet-
tail-like artifacts. The low-echo lesions may have a nar-
row hypoechoic rim. Variations in imaging features may 
be explained by the differences in size and number of 
the dilated bile ducts (hypoechoic lesions on US) as well 
as the variable density of the fibrous tissue surrounding 
them (hyperechoic lesions on US). So, on US scan, VMC 
may be confused with liver metastases, micro-abscesses, 
biliary stones, or fibrosis [84,90-94]. 

Solitary BDHs may display various types of echo-
genicity depending on the levels of bile duct outgrowth, 
fibrous stroma, cystic bile duct dilatation, and the bile 
and protein contents of the mass. They can be both hy-
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poechoic and hyperechoic in appearance [85]. No ves-
sels are visible in the lesions on Color and Power Dop-
pler ultrasound [91,95]. The few reports using CEUS 
describe different characteristics depending on the con-
trast agent used. In a report using SonoVue in a single 
5-mm biliary hamartoma, the lesion in the arterial and 
portal venous phases exhibited slightly less enhancement 
than the surrounding tissue. In the late phase (>2 min), 
the lesion disappeared completely, presenting a similar 
degree of enhancement as the surrounding liver paren-
chyma. Washout in the late phase was observed in the 
same lesion with Levovist [91]. It must be noted that the 
smallest lesions below 5 mm may escape the resolution 
of CEUS [91]. In other reports using CEUS with sulfur 
hexafluoride, no appreciable vascularity was observed 
within the hepatic lesions in all three phases of the study 
for an imaging duration of 3 min [95]. This may repre-
sent the non-enhancing character of the lesions, and it 
may be explained by the microscopic cyst-like structure 
of the malformations. A weak septum-like structure in 
a single lesion was also found in CEUS with Sonazoid  
[85]. 

The clinical significance of VMCs is their differentia-
tion from other clinically significant focal liver lesions. 
These include, for example, liver metastases, other liver 
malignancies, and micro-abscesses. For patients with 
VMCs, an increase in the tumor marker CA19-9 was de-
scribed without the presence of a malignant tumor [94] 
(fig 5-7). 

Mucinous cystic neoplasm of the liver

Mucinous cystic neoplasm of the liver (MCN-L) are 
rare cystic hepatic neoplasms which are usually multi-
locular. Previously they were also known as intrahepatic 
biliary cystadenomas or cystadenomas. Clinical, radio-
logical, and histological features of those lesions are non-
specific to reach an accurate diagnosis [25,96]. According 
to an analysis of a large group of resected liver cysts ≥1 
cm, only 13 % of all liver cysts are neoplastic. The larg-
est group (10.5%) are MCN-L. They are characterised by 
their ovarian stroma, occur (almost) exclusively in wom-
en and unifocally, and have a lower malignancy rate (7%) 
than their pancreatic counterparts. The majority of liver 
cysts are non-neoplastic (87%), including infectious/in-
flammatory (12%, e.g. echinococcal), congenital (7%) 
and other benign cysts (4%). The largest group (63%) are 
cystic bile duct hamartomas and benign bile duct liver 
cysts not otherwise specified, which are associated with 
ductal plate malformation, are large, female predominant 
and typically multifocal, and are often misdiagnosed as 
“hepatobiliary cystadenoma” on imaging [96]. In con-

trast to MCN-L, intraductal papillary neoplasms (IPNB) 
develop in the extra- or larger intrahepatic bile ducts and 
very rarely have the appearance of a liver cyst. 

Imaging
Thin-walled MCN-L are usually filled with watery 

fluid. In some cases, the cyst wall may be thickened, may 
show papillary structures and filled with thicker muci-
nous fluid. They range in size from several mm up to 
28 cm. As histopathologic results show, the cystic spaces 
are lined by cuboidal to columnar often monolayer mu-
cin-secreting epithelium and ovarian-type stroma is seen 
subepithelial [97-99].

However, in male patients ovarian-type stroma may 
not be obvious in some cases. In MCN-L, the typical 
densely cellular ovarian-type stroma is a specific feature 
that the lesion share with their counterparts in the pan-
creas. This distinctive stroma is exclusively present in fe-
male patients. It is immunoreactive, potentially positive 
for synaptophysin and vimentin, positive for estrogen 
as well as for alpha-inhibin, negative for progesterone 
receptors [100]. These tumors are much more common 
in young to middle aged women. Although some patient 
may present with more specific symptoms, such as jaun-
dice, most of patients often show nonspecific syndromes, 
such as abdominal discomfort. Clinically, these tumors 
are often misdiagnosed as simple liver cysts on imaging 
studies such as US, endoscopic retrograde cholangiopan-
creatography (ERCP), and computed tomography (CT) 
scan. Comparing to other imaging methods, CT is more 
accurate in demonstrating size and anatomic extent of 
these lesions, while US is more sensitive in detecting 
septa in cystic lesions. On CT typical MCN-L (“biliary 
cystadenomas”) are isodense to water (less than 30 HU) 
with nodular areas enhancing with intravenous contrast. 
Biliary duct dilatation, single cysts, and lesions in the 
left lobe of the liver can be predictive for the diagnosis.  
[99,101].

The potential of CEUS is to reveal vascularization of 
septa with high sensitivity as well as in even small nod-
ules within the cystic lesion. Differential diagnosis like 
simple liver cysts, Echinococcosis or non-vascularized 
septa or nodules of mucin in cysts of other origin can 
be excluded when vascularization of septa or nodules is 
documented with CEUS. Xu et al described that contrast-
enhancing nodules >10 mm already tend to indicate car-
cinoma as well as the ratio of cystic to solid parts of <1. 
Nodes <10 mm and predominantly cystic portions were 
more typical of a cystadenoma [102]. For malignant le-
sions, both ERCP and MRCP can assess the biliary and 
pancreatic ducts for possible tumor invasion, with MRCP 
may provide additional information about the biliary tree 
proximal to any obstruction [103]. In fact, multiple in-
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vestigators have suggested that biliary cystic neoplasms 
(MCN-L) are more often located in the left hemi-liver. 
Therefore, complex cystic lesions of the left liver should 
be considered suspicious especially in the setting of an 
increase in alkaline phosphatase. While there have been 
anecdotal reports on its potential usefulness in identify-
ing malignancy with biliary cystic adenocarcinomas, no 
definitive conclusions can be made regarding the utility 
of PET-CT for BCTs [101,104].

As extremely rare cystic lesions of the liver, intrahe-
patic biliary cystadenoma and cystadenocarcinoma are 
rarely reported. Also, it is a challenge to differentiate be-
tween the two lesions [104].

On radiological examination, tuberculosis of the liver 
may also mimic biliary cystadenomas. Due to their non-
specific clinical symptoms and imaging signs, they may 
be misdiagnosed as infectious diseases such as hydatid 
disease, treatment is often inadequate. Other potential 
differential diagnosis are metastases of malignant cystic 
ovarian masses (mostly mucinous adeno-carcinoma) or 
cystic endometriosis in the liver (very rare, progesterone 
receptor positive) [100]. Large papillary masses could 
often be detected in malignant cases. It is essential to 
make accurate diagnosis of these tumors. Preoperative 
CEUS (or CECT/CEMRI) imaging that demonstrates the 
presence of internal vascularized septa is highly sugges-
tive of diagnosis of MCN-L. Owing to their potential of 
malignancy and high recurrence rate after incomplete re-
section, an aggressive approach is highly recommended. 

In order to prevent recurrence or potential malignant 
transformation, it is commonly suggested that the lesion 
should be completely surgical removed by either liver 
resection or enucleation [105-108]. Nevertheless, other 
authors also recommending that marsupialization of the 
hepatic cysts may result in optimal outcome without tu-
mor recurrence [109-111]. 

In recent decades, the emergence of laparoscopic 
techniques renders the surgeons more options regarding 
hepatic surgery. Since intrahepatic biliary cystadenomas 
are often detected in patients with non-cirrhotic liver 

Fig 8. Mucinous cystic neoplasia of the liver (MCN-L). A 57-year-old female patient with a complex cystic lesion and upper abdom-
inal pain. Visualization of the lesion on computed tomography (courtesy of Prof. Dr. Mahnken, Department of Radiology, University 
Hospital Marburg) (a), magnetic resonance imaging (b) and B-mode ultrasound (c,d). On CEUS the lesion showed marked enhance-
ment after 30 s (e) and 1 min (f). Histologically, a diagnosis of MCN-L (hepatobiliary cystadenoma) was confirmed, followed by 
tumor resection. 

Fig 9. Cystadenoma (histological proven), 24-year-old, female 
with an incidental finding of a large cyst with nodules up to  
12 mm. CEUS showed enhancement of noduli and septae as 
sign of neoplasia. 

background, hepatic resection is considered to be rela-
tively safe. Meanwhile, adequate future liver remnant is 
also reserved. For patients with history of hepatic viral 
infection and/or cirrhosis, liver functions measurements 
such as indocyanine green 15 min retention test (ICG-
15), should be taken into consideration before radical 
hepatic resection. The outcome after radical hepatic sur-
gery resection is usually good and satisfactory long-term 
outcome could be achieved [112]. New oral tyrosine ki-
nase inhibitors such as Apatinib, which targets vascular 
endothelial growth factor receptor-2, is proved to be ef-
fective in treating the advanced intrahepatic biliary cys-
tadenocarcinoma [113] (fig 8,9).

Pseudolipoma

Hepatic pseudolipoma, also referred to as pseudoli-
poma of the Glisson capsule (PGC), is an extremely rare 
benign tumor in primary hepatic lesions. The prevalence 
of hepatic pseudolipoma is 0.2% in a series of 1300 con-
secutive necropsies, and there have been 13 case reports 
to date. Its histological elements are identical to degen-
erating fat and fibrous capsules, and vascular supply via 
the liver capsule is possible. The reported size of PGC 
varies between 0.4 and 2 cm [114]. The size of migrating 
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loose bodies may be the critical factor for entry into the 
space between diaphragm and liver. Confusion with car-
cinoma metastasis, benign tumors, abscesses, and tuber-
culous nodule is common. PCG is usually firm, roundish, 
and partly embedded in the diaphragmatic surface of the 
liver, with a typically marginal groove, macroscopically 
resembling metastases. It manifests as a fibrous capsule 
surrounding mature, partly degenerating adipose tissue 
with fine fibrous septa, the color varies from white to 
grey or yellow. It is important to distinguish this condi-
tion from true lipoma, which has regular margins without 
a capsule and is located within the parenchyma. Pseudol-
ipomas likely stem from epiploic appendages that have 
loosened, moved into the peritoneal cavity, and lodged 
between the liver and the diaphragm, receiving nutrition 
via the circulation of the liver [114]. Patients with PGCs 
have good prognoses [114], and no treatment is needed 
for this kind of tumor [114,115]. 

Imaging
On CT images, PGC lesions typically appear as well-

circumscribed nodules with predominantly fat attenua-
tion. Most PGC lesions are located on the diaphragmatic 
surface of the liver [115]. On PET-CT, the lesions are 
not FDG-avid, favoring a benign etiology [115]. To date, 
CEUS findings have not been reported in the literature. 

Angiomyolipoma

Hepatic angiomyolipoma (hAML) is a rare benign 
mesenchymal liver tumor. Histopathologically, it is char-
acterized by proliferating blood vessels with thick wall, 
smooth muscle and mature adipose cells (which can be 
from 5% to 90% of the tumor). Since it is usually asymp-
tomatic, hAML lesions are always identified incidentally. 
Most hAMLs are solitary lesions, which could occur si-
multaneously to renal angiomyolipoma. About 80% of 
hAMLs could be found in tuberous sclerosis complex. 

Imaging
Given their fat content, hAMLs usually show heter-

ogenous and hyperechogenic on US [100]. Arterial blood 
flow signals with low RI can be detected. On CEUS, 
over 90% of hAMLs show heterogenous or homogenous 
hyperenhancement in the arterial phase; 2/3 of lesions 
show sustained hyperenhancement in the portal venous 
phase and late phase, while 1/3 show a wash-out [116]  
(fig 10).

Conclusion

Due to rarely conclusive diagnosis, overlap of imag-
ing features, and malignant potential, the diagnosis of the 
majority of these lesions (hepatocellular adenoma, AML, 
PEComa, MCN-L) need biopsy and histochemical and 
molecular evaluation. In HCA the majority of subtypes at 
risk present with wash-out on CEUS. If the CEUS find-
ings are consistent with CT/MRI findings biopsy may be 
skipped for some rare FLL (e.g., typical MCN-L with 
nodules iso- or hyperenhancing in the portal venous and 
late phase, hepatocellular adenoma <5 cm iso- or hyper-
enhancing in the portal venous and late phase), lipoma 
and bile duct hamartoma).
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