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Pediatric liver tumors – a pictorial review

Abstract Hepatic masses constitute
about 5–6% of all intra-abdominal
masses in children. The majority of
liver tumors in children are malignant;
these malignant liver tumors consti-
tute the third most common intra-
abdominal malignancy in the pediatric
age group after Wilms’ tumor and
neuroblastoma. Only about one third

of the liver tumors are benign. A
differential diagnosis of liver tumors
in children can be obtained based on
the age of the child, clinical informa-
tion (in particular AFP) and imaging
characteristics. The purpose of this
review is to report typical clinical and
imaging characteristics of benign and
malignant primary liver tumors in
children.
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Benign tumors

Infantile hepatic hemangioma or hemangioendothelioma

Hepatic hemangiomas and hemangioendotheliomas are the
most common vascular hepatic tumors in the first year of
life (50% of the benign tumors) [1, 2]. Up to 85% of these
tumors present by 6 months of age, the male:female ratio
being 1:2. These tumors may grow rapidly in the perinatal
period and may involute eventually. Occasionally, almost
the entire liver may be involved with hemangioendothe-
liomas with little sparing of liver parenchyma. The two
lesions show distinct histopathological characteristics.
Infantile hepatic hemangiomas are benign vascular lesions.
Epitheliod hemangioendotheliomas are also primarily
benign, endothelium lined vascular masses, but may
show a malignant potential [3]. In the proliferative phase,
there is characteristic hypercellularity, endothelial prolif-
eration and dilatation of vascular spaces, leading to a
characteristic ‘cavernous appearance’.

Hemangioendotheliomas are usually associated with
mild elevations in AFP levels (around 10,000 units).
Thus, this may help in differentiating the mass from a
hepatoblastoma which have markedly elevated AFP levels
[3]. Endothelial growth factor is positive [4]. Additional
vascular malformations are commonly seen in the skin,
bone and other organs. Infantile hemangiomas may produce
type-3 iodothyronine deiodinase leading to hypothyroidism
[5]. Epitheliod hemangioendotheliomas may present with
consumptive coagulopathy, which may result in dissemi-
nated intravascular coagulation (DIC), also known as
Kasabach-Merritt syndrome [2]. Extensive arterio-venous
shunting can lead to high output congestive heart failure.

On ultrasound (US), infantile hemangiomas and heman-
gioendotheliomas are well circumscribed, hypo- or hyper-
echoic nodules (Fig. 1), which may show flow in vascular
structures on Doppler US. In contrast to adult hemangio-
mas, only a few of these lesions will be hyperechoic.
Multiple lesions are common in hemangioendotheliomas.
On unenhanced computed tomography (CT), hemangio-
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mas and hemangioendotheliomas have a lower attenuation
than the liver parenchyma with occasional hemorrhage
(Fig. 2a). Calcifications may be seen in up to 40% of cases.
On contrast-enhanced CT there is a characteristic intense,
nodular peripheral rim enhancement with central progres-
sion (Fig. 2b,c). Central filling defects may occur in larger
lesions due to central thrombosis or fibrosis. On delayed
enhanced images, infantile hemangiomas and hemangioen-
dotheliomas show a characteristic persistent enhancement,
a distinct feature compared with other liver tumors.

On MR images, infantile hemangiomas and heman-
gioendotheliomas show a very high signal intensity
(similar to cerebrospinal fluid as an internal standard) on
T2WI (Figs. 2d, 3a,b) and are typically hypointense
compared with liver parenchyma on T1-weighted images
(T1WI) (Fig. 2e) [6]. Flow voids due to enlarged feeding
and draining vessels may be seen leading to and from the
lesions (Fig. 2e). Contrast-enhanced MR images show a
similar enhancement pattern compared with contrast-
enhanced CT images, as described above (Fig. 2f,g).

Mesenchymal hamartoma

This benign developmental liver tumor is the second
most common benign hepatic lesion in the perinatal

period. It is seen usually in children less than 2 years of
age with a male:female ratio of 2:1. The tumor arises
from mesenchymal tissue around the portal tract.
Grossly, the lesion is not encapsulated and is typically
composed of multiple cysts, filled with clear or mucoid
fluid. Calcifications are rare. A rarer variant is a
predominantly solid lesion with cystic areas producing
a Swiss cheese pattern [7, 8].

Imaging findings depend on stromal tissue content of the
lesion. On US, the tumor presents as a large multiseptated
cystic mass. Rarely, the tumor may appear solid or may
contain echogenic material secondary to hemorrhage. CT
images show a multilocular low-attenuation cystic mass
with enhancing septae and stroma (Fig. 4a,b). Calcification
is generally not seen.

Magnetic resonance imaging (MRI) demonstrates a
characteristic, very high signal on T2WI (similar to
cerebrospinal fluid as an internal standard) in the cystic
areas (Fig. 5a). Septae and focal areas of stromal tissue may
remain hypointense on T2WI. On T1WI (Fig. 5b) the cystic
components of the tumor show a variable signal intensity,
homogeneously hypointense, isointense or hyperintense
compared with surrounding liver tissue, depending on
variable protein content. As with CT, the mass typically
shows only a peripheral rim enhancement (Fig. 5c).
Predominantly solid mesenchymal hamartomas are hy-

Fig. 1 A 7-month-old girl with hemangioendothelioma of the liver.
The patient also had hemangiomas of the skin. An infection and a
malignancy, in particular neuroblastoma, were ruled out by labora-
tory and imaging studies. In this setting, multiple lesions suggest the

diagnosis of hemangioendothelioma. US image through the liver
demonstrates multiple, well-circumscribed hypoechoic nodules
(arrowheads)
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pointense to liver parenchyma on T1WI and slightly
hyperintense on T2WI (Fig. 5a–c). The solid variant may
not be distinguishable from hepatoblastomas based on
imaging characteristics.

Hepatic adenomas

Adenomas are rare in the pediatric population and
constitute 6% of all benign pediatric hepatic tumors.

a

T2WI axial T2WI coronal

b

Fig. 3 A 12-month-old baby with multiple hemangioendothelio-
mas. The entire liver is seen to be involved with limited sparing of
the liver parenchyma. a Axial T2-weighted images (T2WI). The

lesions have a very bright signal. A subcutaneous hemangioma is
also noted (arrow). b Coronal T2WI

CT Pre Contrast CT 20 seconds p.i. CT-5 minutes p.i.

T1WI precontrast T1WI 20 sec p.i. T1WI 5 min p.i.T2WI

a b c

d e f g

Fig. 2 A 20-month-old girl with hemangioedothelioma. a Un-
enhanced axial CT slice with soft tissue window. The tumor
(arrowheads) is seen as a well-defined, lobulated, low attenuation
mass in the right lobe of the liver. Hyperintensity in the center of the
lesion represents dystrophic calcification. b Axial CT post contrast
in venous phase. A feeding artery (horizontal arrow) and a draining
vein (slanting arrow) are delineated and the lesion enhances
centripetally. c Enhanced axial CT 5 min after contrast medium
administration shows persistent enhancement with hyperdensity of

the lesion relative to the surrounding liver parenchyma, a feature
characteristic for a hemangioendothelioma. d Axial T2WI demon-
strate the tumor to have a typical lobulated contour and a very high
signal intensity. e Axial T1WI demonstrates a well-defined, low
intensity mass (arrowheads) which enhances upon contrast. Of note,
the central calcification is not apparent on MR. f Axial T1WI after
contrast medium administration shows intense enhancement of the
tumor in the early phase. g Axial T1WI shows persistent enhance-
ment on delayed imaging
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They are usually seen in teenagers with a female prepon-
derance. They may be seen in patients with glycogen-
storage diseases. Hepatic adenomatosis is defined as four
or more adenomas seen with oral contraceptive and
anabolic steroid use.

Histologically, adenomas present as encapsulated,
rounded masses, which consist of hepatocytes, Kupffer
cells, rudimentary portal tracts and distorted biliary elements.
Of note, the Kupffer cells in adenomas have a decreased or
absent phagocytic activity, a distinctive feature compared
with FNHs. Adenomasmay be asymptomatic or present with
abdominal pain or an acute large hemorrhage. Adenomas
may show malignant degeneration.

On US, adenomas can be difficult to diagnose since they
are usually nearly isoechoic to liver parenchyma. CT
demonstrates an isodense or slightly hypodense mass with
a well-defined border due to the presence of a capsule.
Hemorrhage may lead to a heterogeneous appearance.
After intravenous contrast medium administration, adeno-

mas typically show an early arterial enhancement followed
by a rapid wash-out.

On unenhanced MR images, adenomas typically have a
very similar signal intensity compared with surrounding
liver parenchyma. They may be isointense or slightly
hyperintense on T2WI as well as isointense or slightly
hypointense on T1WI [6]. Hemorrhage within the tumor
may causemore complex signal characteristics. Gadolinium-
based contrast agents provide similar enhancement patterns
as described for CT. Unlike FNH, central heterogeneities in
adenomas (e.g., fibrosis) do not show an enhancement on
delayed post contrast images. Adenomas show character-
istically no or only minimal uptake of iron oxide contrast
agents (Feridex/Endorem) due to inactive Kupffer cells
within the lesions [9–13]. Adenomas appear hypointense
compared with liver parenchyma on delayed MR images
after injection of the hepatobiliary contrast agent Gd-BOPTA
(gadobenate dimeglumine Multihance) [14].

Axial contrast enhanced CT Coronal CT

a bFig. 4 Huge mesenchymal
hamartoma in a 12-month-old
girl. The patient presented with
abdominal distension. a On en-
hanced CT, a cystic multisep-
tated mass has replaced most of
the liver parenchyma. Only the
stromal components enhance on
contrast. b On coronal reformats
the mass was noted to occupy
large areas in the abdomen

5A 5B 5C

T2WI T1WI T1+contrast

a b c

Fig. 5 A 15-month-old child with mesenchymal hamartoma (solid
variant). The tumor is seen as a predominantly solid mass with
cystic areas. a On T2WI the cystic areas have very high signal
intensity. The solid componenet is slightly hyperintense to the liver

in this phase. b On T1WI the tumor is isointense to hypointense with
hypointense cystic areas. c Following administration of contrast
medium, the tumor enhances similar to liver parenchyma but the
cysts fail to enhance
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Focal nodular hyperplasia (FNH)

FNHs constitute 5% of benign liver tumors in children.
They present almost exclusively in girls. Two age peaks
have been described, around 6 years and 18 years. FNHs
may develop based on a congenital AVM or due to
iatrogenic hepatic vascular abnormalities, e.g., after che-
motherapy or after Kasai procedures for biliary atresia.
Multiple FNHs have been reported in type I glycogen
storage disorder.

The causal arterio-venous malformation forms a central
nidus, which develops into a central, vascularized scar.
Histology shows hyperplastic hepatocytes, small bile ducts,
active Kupffer cells and lymphocytic infiltrates. FNHs are
often asymptomatic and detected as an incidental finding.

On US, FNHs are non-encapsulated, solitary masses
(rarely multiple) with variable echogenecity, very similar to
surrounding liver tissue. The central scar is seen in about
one-third of the cases. On CT, FNHs are typically nearly
isodense to surrounding liver parenchyma. After intrave-
nous contrast medium administration, FNHs show an early,
rapid and short enhancement in the arterial phase (Fig. 6a,
b) with a rapid washout (Fig. 6c). The central scar appears
hypodense compared with enhancing liver parenchyma on
early enhanced images and hyperdense due to retained
contrast in the central vascular malformation on delayed
CT imaging (characteristic for FNH). On MR images,
FNHs have a very similar signal intensity compared with
surrounding liver parenchyma on all pulse sequences,
being isointense or slightly hyperintense on T2WI as well
as isointense or slightly hypointense on T1WI. Central
scars are hypointense with respect to the main lesion on
T1WI and hyperintense on T2WI. The contrast enhance-
ment is similar to that described for CT above. Character-
istic is an uptake of iron oxide contrast agents (Feridex/
Endorem) [9–11]. FNHs appear hyperintense or isointense
compared with liver parenchyma after injection of Gd-
BOPTA [15, 16].

Malignant tumors

Hepatoblastoma

Hepatoblastomas are the most common primary liver
tumors in young children with a peak presentation at 1–
2 years of age and a male:female ratio of 2:1 [2]. Less
frequently, hepatoblastomas may also occur in older
children, up to 15 years of age. Predisposing conditions
include Beckwith-Wiedemann syndrome, hemihypertro-
phy, familial polyposis coli, Gardner’s syndrome, fetal
alcohol syndrome and Wilms’ tumor. It has also been
reported to be present more commonly in premature infants
and low birth weight infants [17].

Histologically, the tumor presents as a large, usually
solitary, solid mass. It may contain fibrous bands, leading
to a ‘spoked-wheel appearance’. Histologically, the tumor
can either be epithelial or mixed type. The tumor has a
tendency to invade hepatic and portal veins. Serum AFP is
typically raised in 90% of patients with hepatoblastoma
and not elevated in about 10%

On US, hepatoblastomas are solid masses with similar
signal intensity compared with surrounding liver paren-
chyma. The typical spoked-wheel appearance as a result of
fibrous septae may be rarely appreciated. Calcification is
seen in 55% of cases and may cause acoustic shadowing.
Additional intralesional necroses or tumor thrombi in the
portal vein or hepatic veins may be seen. Unenhanced CT
typically shows a relatively well-defined, heterogeneous
mass, slightly hypodense compared with liver tissue, with
or without calcifications. On contrast-enhanced CT, the
tumor reveals a heterogeneous enhancement (Fig. 7a,b),
which may be hyperdense compared with liver parenchy-
ma in the early arterial postcontrast phase and usually
appears iso- or hypodense on delayed images. Invasion of
the portal vein and its subsequent thrombosis must be
evaluated in all suspected cases of hepatoblastoma. The
tumor thrombus can even spread along IVC and encroach

Fig. 6 A 9-year-old girl with large, pedunculated FNH. a Axial CT
of the abdomen (soft tissue window) in the early postcontrast phase
demonstrates the vascular malformation (arrowheads) forming the

nidus of the tumor. b The tumor enhances intensely and uniformly in
the early arterial phase, followed by rapid wash-out. c Coronal CT
image depicts the mass to be huge and pedunculated

213



in the lumen of right atrium. Metastasis may be seen in
lymph nodes and lung parenchyma, rarely in the bones and
brain. On MR, hepatoblastomas are iso- or slightly
hyperintense on T2WI (Fig. 8a) and iso- or hypointense
compared with liver parenchyma on T1WI (Fig. 8b).
Central necrosis may show a high T2-signal. The contrast
enhancement of hepatoblastomas is similar compared with
CT and quite non-specific. The enhancement of hepato-
blastomas with iron oxides or hepatobiliary contrast agents
has not yet been described.

Hepatocellular carcinoma (HCC)

HCC typically affects children over 10 years of age with no
specific sex predilection. Conditions predisposing to
cirrhosis such as biliary atresia, infantile cholestasis,
hemochromatosis, hereditary tyrosinemia, glycogen sto-
rage disorders and hepatitis B infection are associated with
HCC. AFP is elevated in about 50% of the cases and beta
HCG levels may be raised.

Histologically, two forms are seen, classic and fibro-
lamellar HCCs. In the latter, tumor cells are circumscribed
by bundles of acellular collagen. This form is seen more
frequently in adolescents than in the adult populations and
has a better prognosis.

On US, HCCs show a similar echogenecity compared
with liver parenchyma, they are usually minimally
hyperechoic (Fig. 9a,b). Calcifications are seen in about

40% of the cases. On CT, HCCs present with highly
variable and non-characteristic features: the tumors may be
homogeneous or heterogeneous, solitary or multifocal,
well- or ill-defined. HCCs are typically isodense or slightly
hypodense compared with liver parenchyma on unen-
hanced CT images and show an early arterial contrast
enhancement and a rapid wash-out on enhanced CT
(Fig. 9c). HCCs are often inconspicuous on delayed
scans. Invasion of portal veins, hepatic veins, hepatic
arteries and inferior vena cava may be seen. The diagnosis
of an underlying cirrhosis may help in the differential
diagnosis, but is rare in children. Diffuse involvement of
the liver leads to a diffusely hypodense liver on CT. HCCs
metastasize to lung, bone, skin and brain. On MR, HCCs
likewise show highly variable and non-characteristic
imaging features. As primary liver lesions, HCCs show
similar signal intensities compared with liver parenchyma,
being slightly hyperintense on T2WI (Fig. 10a) and iso- or
slightly hypointense on T1WI (Fig. 10b) [6]. A heteroge-
neous enhancement is notedwith gadolinium administration,
similar to CT (Fig. 10c). The uptake of cell specific, iron
oxide-based or hepatobiliary contrast agents is dependent on
the differentiation of the underlying tumor cells [16, 18, 19].
Most HCCs show no enhancement with iron oxides,
Mn-DPDP, and Gd-BOPTA on delayed enhanced MR.
However, well differentiated HCCs may show an enhance-
ment with these agents. Hence, the imaging features of HCC
in the pediatric population are not markedly different from
those seen in adults.

Fig. 7 a, b A 3-year-old boy
with hepatoblastoma. Axial en-
hanced CT images of the abdo-
men demonstrate an ill-defined
heterogeneous mass (arrow-
heads) with areas of necrosis
appearing hypodense to the liver
parenchyma

a b

T2WI T1WI post contrast

Fig. 8 A 2-year-old boy with
hepatoblastoma. a Axial T2WI
MR image of the abdomen
depicts a mass (arrowheads) in
the right lobe of liver which is
slightly hyperintense to the liver
parenchyma. b Axial T1W MR
image of abdomen. The mass is
hypointense to the normal liver
parenchyma
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Undifferentiated (embryonal) sarcoma

Undifferentiated (embryonal) sarcoma is a rare primary
malignant tumor of the liver that typically presents in later

childhood, in children with a mean age of 6–10 years.
Undifferentiated (embryonal) sarcomas are very aggressive
tumors with a high potential for local recurrence and distant
metastasis.

There is a documented conversion of a mesenchymal
hamartoma to an undifferentiated embryonal sarcoma.
Thus, it is currently debated, if the undifferentiated
embryonal sarcoma is the malignant counterpart of a
mesenchymal hamartoma [20–22]. The AFP is usually in
the normal range in these patients, which may help in the
differential diagnosis from hepatoblastomas [2, 23].
Undifferentiated (embryonal) sarcomas are predominantly
solid lesions with central necrosis or hemorrhage.

A discrepancy between the US and CT appearance is the
hallmark of diagnosis of undifferentiated embryonal
sarcomas. US typically shows an inhomogeneous, multi-
septated solid tumor (Fig. 11a,b). CT demonstrates a large
markedly hypodense, apparently predominantly cystic
mass due to the myxoid component of the tumor [2].
This mass shows no or only a peripheral rim enhancement
on early enhanced CT (Fig. 11c,d), and a slow, partial
enhancement of some tumor areas on delayed images. On
MRI, the tumor is heterogeneous and has a very high signal
on T2WI and a low signal on T1WI. The tumor shows a
peripheral enhancement of a surrounding pseudocapsule of
compressed liver tissue and septae on early enhanced MR,
and may show enhancement of tumor nodules on delayed
imaging. Metastases may be seen in lung and bone, brain
and skin.

CT and MRI in pediatric liver tumors: Technical aspects

Pediatric patients present unique technical challenges for
both CT and MRI. Apart from the radiation involved in CT,
sedation and general anesthesia are important factors in
planning and performing these studies [24, 25].

CT

Technical differences in CT imaging for liver tumors in
children as compared with adults focus on reduction of the
radiation burden, primarily by eliminating unenhanced CT
and by using multiphase contrast studies only in few
selected cases [26–29]. The CT parameters used in our
institution include: slice thickness ranges from 2.5 to 5 mm,
pitch 1.0–1.5, 80–120 kVp and 120–140 mAs [30–32].
Contrast agent details are summarized in Table 1 [33, 34].

MRI

A detailed discussion about sedation planning is beyond
the scope of this article. In general, however, there is a
window of 30–60 min for MRI with sedated child and MR

a

b

c

Fig. 9 A 9-year-old boy with previously diagnosed neonatal
hepatitis B infection with hepatocellular carcinoma. a, b. US
abdomen. The tumor is seen as a well-defined, hyperechoic mass
(arrowheads) c Contrast-enhanced axial CT. The mass is hypodense
in comparison with the liver parenchyma and shows early
enhancement followed by rapid wash-out upon contrast administra-
tion. Of note, the liver is not cirrhotic as opposed to that seen in
adults
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sequences should be tailored to get the maximum possible
information [25]. For neonates and infants knee or head
coils are used, whereas for older children a body-phased
array coil is utilized. Dynamic contrast-enhanced scans

using gadolinium chelates are an integral part of the study.
Sequences differ with each individual case and with the age
of the child. In general, the following sequences are
performed in most cases: three-plane localizer, T2 SSFSE

Fig. 11 A 17-year-old boy with undifferentiated embryonal
sarcoma who presented with breathing difficulty and right upper
quadrant abdominal pain. a, b US image through the liver
demonstrates a heterogeneous, predominantly solid appearing
multiseptated mass (arrowheads) in the right lobe of liver. c Axial

contrast-enhanced CT images through the liver demonstrate a large
well defined, apparently cystic mass (arrowheads) in the right lobe
of the liver with minimal enhancement. This discrepancy between
the CT and US appearance is the hallmark for diagnosis for this
tumor. d Coronal contrast-enhanced CT of the abdomen

T2WI T1WI T1 + Gad

a b c

Fig. 10 A 15-year-old girl with a hepatocellular carcinoma
(fibrolamellar variant). a Axial T2WI. The tumor (arrowheads) is
seen to be hyperintense to the liver parenchyma. b Axial T1WI. The

tumor (arrowheads) is hyperintense to the liver. c Contrast-enhanced
T1WI. The tumor (arrowheads) enhances with intravenous contrast
medium, but still remains hypointense to the liver parenchyma
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axial and coronal images, T1 FSE axial and coronal images
(if breath-hold is possible) and dynamic multiphase
(precontrast, arterial, portal and parenchymal phase)
spoiled gradient echo axial images (LAVA, THRIVE,
FAME, VIBE). Additional imaging, including three-
dimensional TOF angiography, venography, dual-phase
GRE imaging and MRCP, may be performed to answer
specific questions [35, 36]. The use of intracellular MRI
contrast agents has not yet been approved in pediatric
patients (Table 1) [24, 37].

Review of MR spectroscopy (MRS) in liver tumors

MRS has been used for more than two decades to
interrogate metabolite distributions in living cells and
tissues and has been used to investigate cardiac and skeletal
muscle energetics, neurobiology, and cancer [38]. Proton
MRS is widely used both as a clinical and research tool, in

the evaluation of benign and malignant lesions of the brain.
However, MRS is not routinely used for diagnosis of liver
tumors. In-vivo proton MRS has potential in the detection
of early metabolite change in malignant liver tumors after
transcatheter arterial chemoembolization (TACE) but a
limitation exists in clear differentiation between normal
liver and benign and malignant tumor [39]. The quantifica-
tion of choline-containing compounds (Cho) in hepatic
tumors by 1H MRS is of great interest because such
compounds have been linked to malignancy and the
method of quantification of choline compounds in human
hepatic tumors by proton MRS at 3 T may be a promising
technique for evaluating response to treatment in liver
cancer [40]. Liver tumors have increased phosphomono-
ester (PME) and effective treatment is often associated with
its diminished level [41]. The results from in-vivo clinical
work on hepatic tumors from a number of research groups
show clearly that, although in-vivo 31P MRS can be used to
distinguish between normal and neoplastic tissue, it cannot

Table 2 Follow-up imaging for liver tumors: summary based on the ACR appropriateness criteria scale (range 1–9, where 1 = least
appropriate, 9 = most appropriate) [43]

No further imaging,
consider follow up

US MR CT Biopsy Comment

Typical benign on imaging,
no history of malignancy

8 5 4 4 2 Mesenchymal hamarthoma
needs surgery

Typical benign on imaging,
known history of malignancy

8 5 5 5 2

Typical malignant on imaging, 7 4 6 6 7 Follow-up and further
imaging

>1 cm indeterminate on imaging,
no history of malignancy

- 5 8 8 5

>1 cm indeterminate solid mass
on imaging, history of malignancy

- 5 7 7 8

<1 cm indeterminate solid mass
on imaging

8 7 5 5 2

Table 1 Contrast agents used in CT and MRI: technical aspects [34,
35, 37]

CT MRI

Type Low osmolality, non ionic
most commonly used

Gadolinium
chelates

Volume 2-3 ml/kg 0.1–0.2 mmol/kg

Rate Depending on the bore of IV
access varies from 0.5 to 2 ml/s

0.5–2 ml/s
(as for CT)

Scan delay 15–20 s after the completion of
injection or using Smart Prep to
coincide with peak hepatic
enhancement

Immediately after
injection
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be used to discriminate between different tumor types, or
for separating benign from malignant neoplasms. A key
function for in-vivo MRS will, however be in the
monitoring of tumor response to therapy [42].

Conclusion

Primary liver tumors are rare in the pediatric population.
US is the initial investigation modality of choice. Both CT
andMRI may be used for evaluating the extent of the tumor
for further evaluation, to acquire additional information for
differential diagnoses and to diagnose metastases to lung,
lymph nodes or bone. CT requires less or no anesthesia due
to faster scan times. MRI has the advantage over CT of
reducing radiation exposure in children and to provide
more specific diagnoses, especially with the use of new,
cell-specific contrast agents. The final diagnosis and
characterization of liver masses should be made in a step-
wise approach, considering characteristic clinical data (age
of the patient), AFP levels and imaging features. The
imaging modality and time interval for follow-up studies
largely depends on the clinical situation. US is the modality
of choice for the follow-up of hemangioendotheliomas.
These may involute with calcifications, which can create
technical problems in follow-up with sonography. In such
instances and in case of iso-echogenic FNH or adenomas,

MR or CT may be added. At our institution, follow-up
studies of malignant liver lesions under chemotherapy or
before and after surgery are performed with cross-sectional
imaging modalities, although we sometimes add adjunc-
tive, interim or short term follow-up US studies. For adults,
the American College of Radiology (ACR) created guide-
lines for the appropriate follow-up of focal liver lesions,
which may be also considered to some extent for pediatric
patients (Table 2) [43].
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