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Cystic lesions of the liver in the adult can be classified as developmen-
tal, neoplastic, inflammatory, or miscellaneous. Although in some
cases it is difficult to distinguish these entities with imaging criteria
alone, certain cystic focal liver lesions have classic computed tomo-
graphic (CT) and magnetic resonance (MR) imaging features, which
are important for the radiologist to understand and recognize. Lesions
with such features include simple (bile duct) cyst, autosomal dominant
polycystic liver disease, biliary hamartoma, Caroli disease, undifferenti-
ated (embryonal) sarcoma, biliary cystadenoma and cystadenocarci-
noma, cystic subtypes of primary liver neoplasms, cystic metastases,
pyogenic and amebic abscesses, intrahepatic hydatid cyst, extrapancre-
atic pseudocyst, and intrahepatic hematoma and biloma. Specific CT
and MR imaging findings that are important to recognize are the size of
the lesion; the presence and thickness of a wall; the presence of septa,
calcifications, or internal nodules; the enhancement pattern; the MR
cholangiographic appearance; and the signal intensity spectrum. In
addition, access to critical clinical information remains extremely im-
portant. The most important clinical parameters defined include age
and gender, clinical history, and symptoms. An understanding of the
classic CT and MR imaging appearances of cystic focal liver lesions
will allow more definitive diagnosis and shorten the diagnostic work-

up.
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Clinical, CT, and MR Imaging Features of Cystic Focal Liver Lesions

Type of Lesion

Critical Clinical Features

Key CT and MR Imaging Features

Developmental
Hepatic cyst

Bile duct hamartoma
Caroli disease

Neoplastic
Undifferentiated sarcoma

Biliary cystadenoma or
cystadenocarcinoma

Hepatocellular carci-
noma

Cavernous hemangioma

Cystic metastases

Metastases from ovarian

Asymptomatic, coexistence of renal
cystic disease in ADPLD*
Asymptomatic

Asymptomatic or symptoms of
cholangitis

Occurs in older children and young
adults, symptomatic

Occurs in middle-aged women,
usually symptomatic

Liver cirrhosis, history of emboliza-
tion

Asymptomatic

Known primary tumor (colorectal,
sarcoma, carcinoid, etc)

Known ovarian carcinoma

Homogeneous, round, regular, no wall, no
enhancement

Homogeneous, rim enhancement, all lesions
smaller than 1.5 cm in diameter

Cysts communicating with the biliary tree,
central dot sign, septa

Large solitary lesion, enhancing solid compo-
nents, calcifications

Multilocular, mural nodules, fibrous capsule,
calcifications, variable signal intensities

Hypervascular solid part, capsule, signs of
cirrhosis

Peripheral nodular enhancement, large lesion

Rim enhancement, multiple

Intrahepatic hematoma
lar adenoma
Intrahepatic biloma

cancer
Inflammatory
Abscess Fever, sepsis
Hydatid cyst Positive serologic results or clinical
history
Miscellaneous
Subcapsular pseudocyst  Pancreatitis

Liver trauma, known hepatocellu-

Liver trauma, biliary surgery

Capsular implants

Presence of air, double target sign, enhancing
wall
Calcifications, daughter cysts, pericyst

Occurs in left liver lobe, signs of pancreatitis,
thin capsule

Fluid attenuation at CT, methemoglobin at
MR imaging, signs of trauma

No capsule, no septa, no calcifications

*Autosomal dominant polycystic liver disease.

Introduction

Cystic lesions of the liver in the adult can be clas-
sified as developmental, neoplastic, inflammatory,
or miscellaneous lesions. Because the clinical im-
plications of and therapeutic strategies for cystic
focal liver lesions vary tremendously according to
their causes, the ability to differentiate noninva-
sively all types of cystic tumors is extremely im-
portant. With the rapid advances in imaging tech-
niques over the past 2 decades, including the de-
velopment of both dynamic spiral computed
tomography (CT) and fast magnetic resonance
(MR) imaging and the ability to use tailored MR
imaging techniques such as MR cholangiopancre-
atography, it is now possible to assess the mor-
phologic and hemodynamic features of a vast ar-
ray of liver tumors.

Several authors have tried to characterize
cystic focal liver lesions on the basis of both
quantitative data and qualitative observations

(1-3). However, many overlapping characteris-
tics were shown to exist among the various neo-
plasms; these overlapping characteristics fre-
quently led to a long list of differential diag-
noses with a subsequent lengthy and expensive
work-up for the patient.

However, in the majority of cases, familiarity
with the most relevant radiologic key features, in
combination with critical clinical information,
provides enough information for adequate lesion
characterization. This article presents the charac-
teristic CT and MR imaging findings of the
gamut of both usual and unusual cystic focal liver
lesions, along with their most relevant clinical
differential points and in correlation with their
histopathologic background (Table).

Developmental Lesions

Hepatic (Bile Duct) Cyst

Simple hepatic cysts are benign developmental
lesions that do not communicate with the biliary
tree (4). The current theory regarding the origin
of true hepatic cysts is that they originate from
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Figure 1. Hepatic cysts in an asymptomatic 37-year-old woman. (a) Portal-venous-phase contrast material—
enhanced CT scan shows multiple homogeneous, rounded, well-defined, nonenhancing cystic lesions (arrows),
which are consistent with simple bile duct cysts. (b) Photograph of a hepatectomy specimen shows a thin-walled
cystic lesion (arrows), which is compatible with a simple bile duct cyst.

Figure 2. Hepatic cyst in a patient with a history of colon carcinoma. (a) Fast spin-echo T2-weighted MR image
shows two high-signal-intensity lesions (arrows) in segment 1 of the liver. (b) Heavily T2-weighted MR image (effec-
tive echo time, 166 msec) shows that only the smaller lesion (arrowhead) continues to have the signal intensity of
fluid. Therefore, the larger lesion represents a metastasis and the smaller lesion represents a simple bile duct cyst.

hamartomatous tissue (4). Hepatic cysts are com-
mon and are presumed to be present in 2.5% of
the population (5). They are more often discov-
ered in women and are almost always asymptom-
atic (4,5). Simple hepatic cysts can be solitary or
multiple, with the latter being the more typical
scenario. At histopathologic analysis, true hepatic
cysts contain serous fluid and are lined by a nearly
imperceptible wall consisting of cuboidal epithe-
lium, identical to that of bile ducts, and a thin
underlying rim of fibrous stroma.

A hepatic cyst appears as a homogeneous and
hypoattenuating lesion on nonenhanced CT

scans, with no enhancement of its wall or content
after intravenous administration of contrast mate-
rial (Fig 1) (5). It is typically round or ovoid and
well-defined (5). At MR imaging, hepatic cysts
have homogeneous very low signal intensity on
T1-weighted images and homogeneous very high
signal intensity on T2-weighted images. Owing to
their fluid content, an increase in signal intensity
is seen on heavily T2-weighted images. This in-
crease allows differentiation of these lesions from
metastatic disease (Fig 2). No enhancement is
seen after administration of gadolinium chelates.
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In cases of intracystic hemorrhage, a rare compli-
cation in simple hepatic cysts, the signal intensity
is high, with a fluid-fluid level, on both T1- and
T2-weighted images when mixed blood products
are present (5).

On the basis of these features, either CT alone
or MR imaging alone is sufficient to establish an
accurate diagnosis of a simple hepatic cyst in
most cases.

Polycystic Liver Disease

Hepatic cysts can also be part of polycystic liver
disease, an autosomal dominant disorder often
found in association with renal polycystic disease
(4). Although hepatic cysts are found in 40% of
cases of autosomal dominant polycystic disease
involving the kidneys, they may be seen without
identifiable renal involvement at radiography (1).
Usually, patients with autosomal dominant poly-
cystic liver disease are asymptomatic and liver
dysfunction occurs only sporadically (4). How-
ever, advanced disease can result in hepato-
megaly, liver failure, or Budd-Chiari syndrome.
In these more severe cases, percutaneous inter-
ventional alcohol ablation has been useful as an
alternative to partial liver resection or even trans-
plantation (4).

Polycystic liver disease typically appears as
multiple homogeneous and hypoattenuating cys-
tic lesions with a regular outline on nonenhanced
CT scans, with no wall or content enhancement
on contrast-enhanced images (Fig 3). At MR im-
aging, hepatic cysts in polycystic liver disease have
very low signal intensity on T'1-weighted images
and do not enhance after administration of gado-
linium contrast material (Fig 4a). Owing to their
pure fluid content, homogeneous high signal in-
tensity is demonstrated on T2-weighted and
heavily T2-weighted images (Fig 4b). In patients
with polycystic liver disease, signal intensity ab-
normalities indicating intracystic hemorrhage are
more frequently encountered than in cases of
simple hepatic cysts due to the great number of
cysts (5). Although the diagnosis of polycystic
liver disease is easily made with both CT and MR
imaging, MR imaging is more sensitive for the
detection of complicated cysts.

Bile Duct Hamartoma

Bile duct hamartomas, also called von Meyen-
burg complexes, originate from embryonic bile
ducts that fail to involute (6—11). They are gener-
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Figure 3. Autosomal dominant polycystic kidney
and liver disease in a 45-year-old patient. (a) Portal-
venous-phase contrast-enhanced CT scan shows mul-
tiple nonenhancing hepatic and renal cysts (arrow-
heads). (b) Photograph of a hepatectomy specimen
shows numerous thin-walled cystic lesions (arrows),
which are compatible with polycystic liver disease.

ally without clinical manifestations and are usu-
ally encountered as an incidental finding at imag-
ing, laparotomy, or autopsy (6—11). At pathologic
analysis, they appear as grayish-white nodular
lesions 0.1-1.5 cm in diameter that do not com-
municate with the biliary tree and are scattered
throughout the liver parenchyma (Fig 5a) (6).

In almost all reported cases, nonenhanced CT
has shown multiple hypoattenuating, cystlike he-
patic nodules occurring throughout both lobes of
the liver and typically measuring less than 1.5 cm
in diameter (7,8). The latter feature is the most
essential one in the differential diagnosis from
multiple simple cysts. Furthermore, simple cysts
are typically regularly outlined, whereas bile duct
hamartomas have a more irregular outline. Bile
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Figure 4. Polycystic liver disease. (a) Arterial-phase gadolinium-enhanced T1-weighted MR image, obtained in a
23-year-old woman with autosomal dominant polycystic kidney and liver disease, shows renal cysts (arrows) and the
typical MR imaging appearance of hepatic cysts: homogeneity, well-defined borders, and no enhancement of wall or
content. (b) Coronal projection MR cholangiogram obtained in a 67-year-old patient shows numerous hyperintense
cysts of varying size scattered throughout the liver. Note that the cystic lesions do not communicate with the biliary

tree.

Figure 5. Biliary hamartoma. (a) Photomicrograph of a liver biopsy specimen shows a centrally located cystic le-
sion with internal debris lined by a single layer of biliary epithelium (arrows). (b) Portal-venous-phase contrast-en-
hanced CT scan obtained in an asymptomatic 44-year-old woman shows numerous small cystic lesions scattered

throughout the liver. No enhancement is seen.

duct hamartomas do not exhibit a characteristic
pattern of enhancement after intravenous admin-
istration of iodinated contrast material. Although
homogeneous enhancement of the lesions has
been noted in some cases, in most reports no en-
hancement was seen on contrast-enhanced CT
images (Fig 5b) (8,9,11).

The MR imaging appearance of bile duct
hamartomas has been reported sporadically (9—
11). All lesions were hypointense relative to liver

parenchyma on T'1-weighted images and strongly
hyperintense on T2-weighted images (Fig 6a)
(1,11). On heavily T2-weighted images, the sig-
nal intensity increases further, almost reaching
the signal intensity of fluid (8,11). At MR cholan-
giography, bile duct hamartomas appear as mul-
tiple tiny cystic lesions that do not communicate
with the biliary tree (Fig 6b). After intravenous
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Figure 6. Biliary hamartomas in a 32-year-old woman.

(a) Fast spin-echo T2-weighted MR image shows mul-
tiple small (<1.5-cm-diameter), hyperintense nodules

consistent with biliary hamartomas. (b) Coronal projec-

tion MR cholangiogram shows that all of the lesions are

smaller than 1.5 cm in diameter and do not communicate

with the biliary tree. (¢) Arterial-phase gadolinium-en-
hanced T'1-weighted MR image shows that some of the
lesions have rimlike peripheral enhancement (arrows).

administration of gadolinium contrast material,
some authors observed homogeneous enhance-
ment of these lesions (1,8), whereas others did
not find any enhancement (9). Recently, thin rim
enhancement on gadolinium-enhanced images
was reported in four cases (11) (Fig 6¢). This rim
enhancement was considered to correlate with the
compressed liver parenchyma that surrounds the
lesions at histopathologic analysis (11).

At both CT and MR imaging, multiple small
(<1.5-cm-diameter) cystic lesions in the liver
without renal involvement should favor the diag-
nosis of biliary hamartomas. However, MR imag-
ing is superior to CT in demonstrating the cystic
nature of the lesions.

Caroli Disease

Caroli disease, also known as congenital commu-
nicating cavernous ectasia of the biliary tract, is a
rare, autosomal recessive developmental abnor-
mality characterized by saccular dilatation of the
intrahepatic bile ducts, multiple intrahepatic cal-
culi, and associated cystic renal disease (12—14).
Two forms of Caroli disease have been described:
a less common pure form (type 1) and a more
complex form (type 2), which is associated with
other ductal plate abnormalities, such as hepatic
fibrosis (13). The abnormality may be segmental
or diffuse. Clinical symptoms are usually re-
stricted to recurrent attacks of right upper quad-
rant pain, fever, and, more rarely, jaundice (1).
The prevalence of cholangiocarcinoma is higher
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in patients with this disease than in the general
population (14).

CT typically shows hypoattenuating dilated
cystic structures of varying size that communicate
with the biliary tree (14). The presence of tiny
dots with strong contrast enhancement within the
dilated intrahepatic bile ducts (the “central dot”
sign) is considered very suggestive of Caroli dis-
ease (Fig 7) (12). At histopathologic analysis,
these intraluminal dots correspond to intralumi-
nal portal vein radicals (12). Intraluminal biliary
calculi may be demonstrated.

At MR imaging, the dilated and cystic biliary
system appears hypointense on T'1-weighted im-
ages and markedly hyperintense on T2-weighted
images (13). After intravenous administration of
gadolinium contrast material, the intraluminal
portal vein radicals strongly enhance (13). MR
imaging usually demonstrates bridges across di-
lated intrahepatic ducts, which resemble internal
septa (13). This appearance is consistent with the
wall of an insufficiently resorbed, malformed duc-
tal plate that surrounds the portal vein radicals. In
the absence of the central dot sign, MR cholan-
giography can be extremely valuable in diagnosis
of Caroli disease by demonstrating the pathogno-
monic feature of saccular dilated and nonob-
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Figure 7. Caroli disease in a 54-year-old man. Por-
tal-venous-phase contrast-enhanced CT scan shows
saccular dilatation of the biliary tree (arrowhead) with
enhancement of central portal vein radicals (arrows)
(the central dot sign).

Figure 8. Caroli disease in a young girl. Coronal pro-
jection MR cholangiogram shows a connection be-
tween the saccular dilated segmental bile ducts and the
central biliary tree.

structed intrahepatic bile ducts that communicate
with the biliary tree (Fig 8) (14).

Neoplastic Lesions

Undifferentiated Embryonal Sarcoma
Undifferentiated embryonal sarcoma is a rare ma-
lignant hepatic tumor that occurs predominantly
in older children and adolescents (mean age, 12
years), although it can occur in young adults as
well (15-18).

At cross-sectional imaging, the tumor typically
appears as a large (10—25-cm-diameter), solitary,
predominantly cystic mass with well-defined bor-
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Figure 9. Undifferentiated embryonal sarcoma in a
22-year-old woman. (a) Portal-venous-phase contrast-
enhanced CT scan shows a 10-cm-diameter cystic le-
sion with septa in the right lobe of the liver. Note the
calcifications (arrow) within the mass. (b) Photograph
shows that the mass has predominantly solid compo-
nents (arrows) with coexisting hemorrhagic areas.

ders; occasionally, a pseudocapsule separates the
mass from normal liver tissue (15,16). Internal
calcifications have been reported sporadically (Fig
9a) (16). Although undifferentiated embryonal
sarcoma appears predominantly solid at gross ex-
amination (83% of cases) (Fig 9b), CT and MR
images usually demonstrate a discordant cystic
appearance due to the high water content of the
myxoid stroma, which is typical of undifferenti-
ated embryonal sarcoma (18). Therefore, at MR
imaging, large portions of the mass are hypoin-
tense on T'1-weighted images and have high sig-
nal intensity on T2-weighted images (Fig 10a)
(17,18). Streaky areas of high signal intensity on
T1-weighted images and low signal intensity on
T2-weighted images represent intratumoral hem-
orrhage, a feature better appreciated with MR
imaging (17,18). On contrast-enhanced CT and
MR images, heterogeneous enhancement is
present in the solid, usually peripheral portions of
the mass, especially on delayed images (Fig 10b)
(17,18).



RG H Volume 21 « Number 4

902 July-August 2001

a.
Figure 10. Undifferentiated embryonal sarcoma in a 36-year-old woman. (a) T2-weighted MR image shows a
mass in the right lobe of the liver. The solid portions of the mass (arrowheads) are hyperintense relative to normal
liver tissue, and the cystic portions (arrow) have signal intensity similar to that of water. (b) Delayed-phase gadolin-
ium-enhanced T1-weighted MR image shows heterogeneous enhancement of the solid portions of the lesion (arrow).
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a. b.
Figure 11. Biliary cystadenoma. (a) Photomicrograph of a biliary cystadenoma shows a monolayer of cuboidal epi-
thelial cells (arrows) delineating the inner space of the cystadenoma. (b) Delayed-phase contrast-enhanced CT scan
obtained in a 56-year-old woman shows a 12-cm-diameter, multiseptated cystic lesion in the right lobe of the liver. A

focal papillary excrescence is noted (arrowhead).

Biliary Cystadenoma

and Cystadenocarcinoma

Biliary cystadenomas are rare, usually slow grow-
ing, multilocular cystic tumors that represent less
than 5% of intrahepatic cystic masses of biliary
origin (1,19,20). Although they are generally in-
trahepatic (85%), extrahepatic lesions have been
reported (19). Among intrahepatic cystadenomas,
55% occur in the right lobe, 29% occur in the left
lobe, and 16% occur in both lobes (19). Biliary
cystadenomas range in diameter from 1.5 to 35
cm. They occur predominantly in middle-aged

women (mean age, 38 years) and are considered
premalignant lesions (20). Symptoms are usually
related to the mass effect of the lesion and consist
of intermittent pain or biliary obstruction (1). At
microscopy, a single layer of mucin-secreting cells
lines the cyst wall (Fig 11a). The fluid within the
tumor can be proteinaceous, mucinous, and occa-
sionally gelatinous, purulent, or hemorrhagic due
to trauma (19,20).

At CT, a biliary cystadenoma appears as a soli-
tary cystic mass with a well-defined thick fibrous
capsule, mural nodules, internal septa, and rarely
capsular calcification (Fig 11b) (19,20). Pol-
ypoid, pedunculated excrescences are seen more
commonly in biliary cystadenocarcinoma than in
cystadenoma, although papillary areas and pol-
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a.
Figure 12. Biliary cystadenoma in a 49-year-old woman. (a) Fast spin-echo T2-weighted MR image shows a mul-
tilocular, septated mass (arrows) in segment 7 of the liver, with high signal intensity within the cystadenoma. (b) Cor-
responding portal-venous-phase gadolinium-enhanced T1-weighted MR image shows enhancement of the capsule
and septa.
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Figure 13. Cystic hepatocellular carcinoma. (a) Photomicrograph of a hepatocellular carcinoma nodule obtained
after chemoembolization shows subtotal coagulation necrosis of the lesion with residual viable tumor at the periphery
(arrows). (b) Arterial-phase contrast-enhanced CT scan obtained in a 55-year-old man shows indirect signs of liver
cirrhosis: atrophy of the right hepatic lobe, hypertrophy of the caudate lobe, contour irregularities, and ascites. In ad-
dition, an ill-defined cystic mass is seen in the right hepatic lobe (arrows). A small hypervascular nodule is seen at the
periphery of the mass (arrowhead).

ypoid projections have been reported in cystade- Cystic Subtypes of

nomas without frank malignancy (15). The MR Primary Liver Neoplasms

imaging characteristics of an uncomplicated bili- Cystic subtypes of primary liver neoplasms are
ary cystadenoma correlate well with the patho- rare and are usually related to internal necrosis
logic features: The appearance of the content is following disproportionate growth or systemic
typical for a fluid-containing multilocular mass, and locoregional treatment. Hepatocellular carci-
with homogeneous low signal intensity on T1- noma and giant cavernous hemangioma are the
weighted images and homogeneous high signal two most common primary neoplasms of the liver
intensity on T2-weighted images (Fig 12) that rarely manifest as an entirely or partially cys-
(19,20). Variable signal intensities on both T1- tic mass (Fig 13a).

and T2-weighted images depend on the presence
of solid components, hemorrhage, and protein
content (19,20).
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Figure 14. Cystic metastases. (a) Portal-venous-phase contrast-enhanced CT scan obtained in a 42-year-old
woman with metastatic breast carcinoma shows a cystic lesion with peripheral enhancement (arrows). (b) Portal-ve-
nous-phase contrast-enhanced CT scan obtained in a 57-year-old woman shows a 7-cm-diameter elliptical cystic le-
sion (arrows) on the surface of the liver. This lesion proved to be metastatic ovarian cancer.

In about 70% of patients with hepatocellular
carcinoma, CT or MR imaging demonstrates
signs or complications of underlying liver cirrho-
sis, such as hypertrophy of the left hepatic lobe
and caudate lobe, regeneration nodules, spleno-
megaly, and recanalization of the umbilical vein
(15). In addition, well-defined intrinsic tumor
characteristics of hepatocellular carcinoma may
be present, such as hypervascularity of the solid
parts, a capsule, and vascular or biliary invasion.
The presence of these indirect signs, even in cases
in which the predominant component of the tu-
mor is cystic, should suggest the diagnosis (Fig
13b) (1).

Giant cavernous hemangioma can outgrow its
blood supply, resulting in central cystic degenera-
tion (21). At CT and MR imaging, a central non-
enhancing area is demonstrated within the lesion
(21). Since hemangioma has a characteristic pe-
ripheral nodular enhancement pattern at both
contrast-enhanced CT and contrast-enhanced
MR imaging, even lesions with extensive central
necrosis are easily diagnosed correctly with both
imaging modalities (22).

Cystic Metastases

Metastases to the liver are common, and a variety
of often nonspecific appearances have been re-
ported (23). Most hepatic metastases are solid,
but some have a complete or partially cystic ap-
pearance (23). In general, two different patho-

logic mechanisms can explain the cystlike appear-
ance of hepatic metastases. First, hypervascular
metastatic tumors with rapid growth may lead to
necrosis and cystic degeneration. This mecha-
nism is frequently demonstrated in metastases
from neuroendocrine tumors, sarcoma, mela-
noma, and certain subtypes of lung and breast
carcinoma (23). Contrast-enhanced CT and MR
imaging typically demonstrate multiple lesions
with strong enhancement of the peripheral viable
and irregularly defined tissue (Fig 14a) (23). Sec-
ond, cystic metastases may also be seen with mu-
cinous adenocarcinomas, such as colorectal or
ovarian carcinoma (24). Ovarian metastases com-
monly spread by means of peritoneal seeding
rather than hematogenously (25). Therefore, they
appear on cross-sectional images as cystic serosal
implants on both the visceral peritoneal surface of
the liver and the parietal peritoneum of the dia-
phragm (Fig 14b) (25). This appearance is in
contradistinction to that of most other cystic he-
patic lesions, which are intraparenchymal.

Inflammatory Lesions

Abscess

Abscesses can be classified as pyogenic, amebic,
or fungal (26). Pyogenic hepatic abscesses are
most commonly caused by Clostridium species and
gram-negative bacteria, such as Escherichia coli
and Bacteroides species, which enter the liver via
the portal venous system or biliary tree (26). As-
cending cholangitis and portal phlebitis are the
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most frequent causes of pyogenic hepatic ab-
scesses (1). An amebic abscess results from infec-
tion with the protozoan Entamoeba histolytica and
is the most commonly encountered hepatic ab-
scess on a worldwide basis (26). Fungal abscesses
are most often caused by Candida albicans (26).
Clinical symptoms of abscesses are related to the
coexistence of sepsis and the presence of one or
more space-occupying lesions (1).

In general, the presence of air within a lesion,
although uncommon, is diagnostic of a gas-form-
ing organism if there is no history of instrumenta-
tion or rupture into a hollow viscus (Fig 15a). Air
is easily recognizable at CT by measuring the
Hounsfield units (range, —1,000 to —100 HU).
At MR imaging, air appears as a signal void and is
therefore more difficult to differentiate from calci-
fications. However, the shape and location (air-
fluid level) should enable correct diagnosis. The

Figure 15. Pyogenic abscesses. (a) Delayed-phase
contrast-enhanced CT scan obtained in a 64-year-old
man with fever shows a thick-walled cystic lesion with
peripheral enhancement. Note the small pocket of air
in the nondependent portion of the mass (arrowhead),
which is virtually diagnostic of an abscess due to a gas-
forming organism. (b) Portal-venous-phase contrast-
enhanced CT scan obtained in a 62-year-old woman
shows a large cystic mass in segment 8 of the liver. The
lesion consists of a confluent cluster of numerous tiny
hepatic abscesses. (¢) Abscessogram (same patient as
in b) shows opacification of the communicating ab-
scesses.

overall appearance of a hepatic abscess at cross-
sectional imaging varies according to the patho-
logic stage of the infection (26). Abscesses have a
unilocular cystic appearance in subacute stages,
in which necrosis and liquefaction predominate
(26). In more acute stages, abscesses frequently
manifest as a cluster of small low-attenuation or
high-signal-intensity lesions, which represent dif-
ferent locations of contamination (Fig 15b, 15¢)
(1). This coalescent, grouped appearance is espe-
cially suggestive of pyogenic infection (1).
Abscesses usually appear as thick-walled le-
sions with homogeneous low attenuation at CT,
homogeneous low signal intensity on T'1-
weighted MR images, and homogeneous high
signal intensity on T2-weighted MR images
(26,27). In addition to the enhancing abscess
wall, contrast-enhanced CT and especially con-
trast-enhanced MR imaging typically show in-
creased peripheral rim enhancement, which is
secondary to increased capillary permeability in
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the surrounding liver parenchyma (the “double
target” sign) (Fig 16) (1,27). Perilesion edema is
seen on T2-weighted MR images in 50% of ab-
scesses, although it may also be seen in 20%—-30%
of patients with primary or secondary hepatic ma-
lignancies (27). Therefore, the presence of perile-
sion edema can be used to differentiate a hepatic
abscess from a benign cystic hepatic lesion (27).

Intrahepatic Hydatid Cyst

Hepatic echinococcosis is an endemic disease in
the Mediterranean basin and other sheep-raising
countries (26). Humans become infected by in-
gestion of eggs of the tapeworm Echinococcus
granulosus, either by eating contaminated food or
from contact with dogs (26). The ingested em-
bryos invade the intestinal mucosal wall and pro-
ceed to the liver by entering the portal venous
system (26). Although the liver filters most of
these embryos, those that are not destroyed then
become hepatic hydatid cysts (26). At biochemi-
cal analysis, there is usually eosinophilia, and a
serologic test is positive in 25% of patients (1). At
histopathologic analysis, a hydatid cyst is com-
posed of three layers: the outer pericyst, which
corresponds to compressed liver tissue; the endo-
cyst, an inner germinal layer; and the ectocyst, a
translucent thin interleaved membrane (Fig 17a)
(26). Maturation of a cyst is characterized by the
development of daughter cysts in the periphery as
a result of endocyst invagination (26). Peripheral
calcifications are not uncommon in viable or non-
viable cysts (26).

At CT, a hydatid cyst usually appears as a well-
defined hypoattenuating lesion with a distinguish-
able wall (28). Coarse calcifications of the wall
are present in 50% of cases (Fig 17b), and daugh-
ter cysts are identified in approximately 75% of
patients (1,28). MR imaging clearly demonstrates
the pericyst, the matrix, and daughter cysts (29).
The pericyst is seen as a hypointense rim on both
T1- and T2-weighted images because of its fi-
brous composition and the presence of calcifica-
tions (Fig 17¢) (26,29). The hydatid matrix (hy-
datid “sand”) appears hypointense on T1-
weighted images and markedly hyperintense on
T2-weighted images; when present, daughter
cysts are more hypointense than the matrix on
T2-weighted images (29).

Miscellaneous Lesions

Hepatic Extrapancreatic Pseudocyst
Although pancreatic pseudocysts can form any-
where in the abdomen, intrahepatic occurrence is
rare (1,30). They occur predominantly in the left
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Figure 16. Amebic abscess in a 25-year-old man with
biopsy-proved hepatic amebiasis. Arterial-phase con-
trast-enhanced CT scan shows a cystic lesion with high
attenuation of the surrounding normal liver paren-
chyma (arrows) due to hyperemia (the double target
sign).

lobe of the liver as a result of extension of fluid
from the lesser sac into the leaves of the hepato-
gastric ligament (30). Clinical symptoms are usu-
ally related to the underlying inflammatory pan-
creatic disease. Elevated serum and urinary amy-
lase levels should arouse suspicion for this
condition (30).

Correct diagnosis is not difficult with imaging
when other signs of acute pancreatitis are present
(30). At CT, a mature intrahepatic pseudocyst
appears as a well-defined, subcapsular, homoge-
neous, hypoattenuating mass surrounded by a
thin fibrous capsule (Fig 18a) (1). In more acute
settings, the attenuation of the fluid within the
cyst may be higher due to hemorrhage and ne-
crotic debris, and the lesion may be less distinctly
defined (1). At MR imaging, a pancreatic pseudo-
cyst appears as a well-circumscribed subcapsular
lesion with low signal intensity on T'1-weighted
images and marked high signal intensity on T2-
weighted images (Fig 18b) (31). In mature cysts,
an enhancing capsule is seen following intrave-
nous administration of gadolinium chelates (31).
Studies that evaluated the usefulness of MR im-
aging versus CT in patients with pancreatic fluid
collections prior to drainage showed that MR im-
aging is superior for prediction of drainability
(31). T2-weighted MR imaging allows better vi-
sualization of fluid and solid components within
complex collections and therefore provides essen-
tial information about the presence or absence of
debris that cannot be removed with standard
pseudocyst drainage techniques (31).
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Figure 17. Hydatid cyst. (a) Photograph of a resected
hepatic hydatid cyst shows the fibrous pericyst (arrow-
heads) and the opened endocyst (arrow). (b) Portal-
venous-phase contrast-enhanced CT scan obtained in a
45-year-old sheep raiser shows two cystic lesions in the
liver with subtotally calcified walls (arrows). (c) Fast
spin-echo T2-weighted MR image obtained in a 32-
year-old man shows a solitary hyperintense lesion in the
right lobe of the liver. Note the internal calcifications
(arrowheads) and the hypointense pseudocapsule (ar-
rows).

a. b.

Figure 18. Intrahepatic pancreatic pseudocyst. (a) Portal-venous-phase contrast-enhanced CT scan, obtained in
a 34-year-old patient after an episode of acute severe pancreatitis 3 weeks earlier, shows multiple intraperitoneal
pseudocysts and a 5-cm-diameter cystic lesion in the left lobe of the liver (arrows). The lesion is well-defined due to
the presence of a capsule, is homogeneous, and in the clinical context is pathognomonic for an intrahepatic pancre-
atic pseudocyst. (b) Half-Fourier acquisition single-shot fast spin-echo T2-weighted MR image obtained in another
patient after an episode of necrotizing pancreatitis shows a homogeneous hyperintense pseudocyst (arrows) along the
right lobe of the liver.
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Figure 19. Hepatic hematoma. (a) Portal-venous-phase contrast-enhanced CT scan obtained in a 43-year-old as-
sault victim shows a low-attenuation parenchymal hematoma in the posterior segment of the right hepatic lobe, with
coexisting small irregular liver lacerations (arrows). (b) Portal-venous-phase gadolinium-enhanced T1-weighted MR
image obtained in a 27-year-old woman shows a “cystic” mass (arrows) in the right hepatic lobe with coexistent acute
subcapsular hemorrhage (arrowheads). Consequent laparotomy revealed a bleeding hepatocellular adenoma.

Hematoma

Surgery and trauma are the two most common
causes of hepatic bleeding. Hemorrhage within a
solid liver neoplasm, especially a hepatocellular
adenoma, is a third well-known mechanism by
which intra- or perihepatic hematoma can be in-
duced (32). Symptomatic manifestations depend
on the severity of the bleeding, the location, and
the time frame during which the hemorrhage oc-
curred.

At CT, the appearance of an intrahepatic hem-
orrhage depends on the cause of the bleeding and
the lag time between the traumatic event and the
imaging procedure. In an acute or subacute set-
ting, hemorrhage has a higher attenuation value
than pure fluid due to the presence of aggregated
fibrin components (33). In chronic cases, a hema-
toma has attenuation identical to that of pure
fluid (Fig 19a). Frequently, the cause of the hem-
orrhage can be detected at CT. In posttraumatic
cases, coexistent features such as hepatic lacera-
tions, rib fractures, or perihepatic fluid will be
present. In hemorrhage induced by surgery, the
location of the hematoma (along the surgical
plane) will often be a clue to the diagnosis. The

presence of a perihepatic hematoma in combina-
tion with a hemorrhagic mass is highly suggestive
of hepatocellular adenoma (Fig 19b). Because of
the paramagnetic effect of methemoglobin, MR
imaging is even more suitable than CT for detec-
tion and characterization of hemorrhage. A sub-
acute hematoma appears as a heterogeneous mass
with pathognomonic high signal intensity on T1-
weighted images and intermediate signal intensity
on T2-weighted images (Fig 20) (34).

Biloma
Bilomas result from rupture of the biliary system,
which can be spontaneous, traumatic, or iatro-
genic following surgery or interventional proce-
dures (1). Bilomas can be intrahepatic or perihe-
patic. Extravasation of bile into the liver paren-
chyma generates an intense inflammatory
reaction, thereby inducing formation of a well-
defined pseudocapsule. Clinical manifestations
depend on the location and size of the biloma (1).
At both CT and MR imaging, a biloma usually
appears as a well-defined or slightly irregular cys-
tic mass without septa or calcifications (1). Also,
the pseudocapsule is usually not readily identifi-
able (1). This imaging appearance, in combina-
tion with the clinical history and location, should
enable correct diagnosis (Fig 21).
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Figure 20. Hepatic hematoma in a 49-year-old man after a complicated ultrasonographically guided liver biopsy.
(a) T1-weighted MR image shows a well-defined subcapsular hepatic mass (arrowheads). The high signal intensity
within the lesion, which is due to the paramagnetic effect of methemoglobin, is diagnostic for subcapsular hemor-
rhage. (b) Corresponding heavily T2-weighted MR image shows that the mass has high signal intensity and contains

internal debris (arrowheads).

Figure 21. Hepatic bilomas in a 21-year-old man
with biliary leakage after a severe motor vehicle acci-
dent. Follow-up portal-venous-phase contrast-en-
hanced CT scan shows three intrahepatic collections
(arrows) compatible with bilomas. The lesions do not
have septa, capsules, or calcifications.

Conclusions
Characterization of cystic focal liver lesions has
always been a challenge for the radiologist. How-
ever, due to refined and new imaging techniques,
in most cases a correct presumptive diagnosis can
be made on the basis of imaging criteria alone.
Specific CT and MR imaging findings that are
important to recognize are the size of the lesion;
the presence and thickness of a wall; the presence
of septa, calcifications, or internal nodules; the
enhancement pattern; the MR cholangiographic
appearance; and the signal intensity spectrum. In

addition, access to critical clinical information
remains extremely important. The most impor-
tant clinical parameters defined include age and
gender, clinical history, and symptoms.
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