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Abstract

During the first year of life, most of the liver neoplasms
are benign in origin, but some of these histologically
benign lesions may be challenging in their manage-
ment. Although most hepatic hemangiomas can be
safely observed until involution is documented, some
patients will need treatment due to progressive hepa-
tomegaly, hypothyroidism and/or cardiac failure. Large
mesenchymal hamartomas may require extensive
hepatic resection and an appropriate surgical plan is
critical to obtain good results. For malignant neoplasms
such as hepatoblastoma, complete surgical resection is
the mainstay of curative therapy. The decision about
whether to perform an upfront or delayed resection
of a primary liver malignant tumor is based on many
considerations, including the ease of resection, surgi-
cal expertise, tumor histology and stage, and the likely
chemosensitivity of the tumor. This article reviews the
initial management of the more common hepatic tu-
mors of infancy, focusing on the differential diagnosis
and treatment options.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Hepatoblastoma; Hepatic hemangioma;
Mesenchymal hamartoma; Undifferentiated embryonal

WJH | www.wjgnet.com

JRaishideng®

486

sarcoma of the liver; Focal nodular hyperplasia

Core tip: Management of liver neoplasms during the
first year of life may be challenging. Some of these
tumors may be observed but others require extensive
surgical resection and adjuvant therapies. Differential
diagnosis and treatment options are discussed in our
article.
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sis and management of liver tumors in infants. World J Hepa-
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INTRODUCTION

The management of infants with liver tumors may be
challenging and it may require a complete work-up be-
cause of symptoms or concern about malignancy. Initial
evaluation should be focused on patient history, preg-
nancy evaluation, gestational age at birth, weight and
findings on physical exam. Diagnostic imaging modalities
may facilitate the identification of benign and malignant
liver tumors, however biopsy or resection for histological
diagnosis sometimes becomes necessary. Some of these
infantile hepatic neoplasms are highly vascularized and
surgical interventions are at high risk of bleeding, Certain
tumor markers may be helpful in the initial work-up and
evaluation of response to therapy. Alpha-fetoprotein
(AFP) level may be elevated in children with malignant
lesions such as hepatoblastoma and hepatocellular car-
cinoma, but cautious interpretation is warranted as AFP
level is frequently elevated in infants up to 6 mo of age
and may be slightly elevated with benign tumors and with
hepatic insult or regeneration. Therapy must be tailored
according to the nature of the lesion. Observation is
recommended for asymptomatic hepatic hemangioma,
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Table 1 Hepatic tumors characterisctics

Fernandez-Pineda I et a/. Liver tumors in infants

Clinical findings Laboratory findings Biopsy findings Therapy Outcome
Hepatic hemangioma Cutaneous Decreased T3, T4 Glut-1 positive/negative Observation Favourable
hemangiomas Propranolol
Embolization
Focal nodular hyperplasia Bleeding - Glutamine synthetase Observation Favourable
Torsion Surgery
Mesenchymal hamartoma Hepatomegaly - Vimentin, desmin, a-1 antitrypsin, Surgery Favourable
actin, cytokeratins
Hepatoblastoma Hepatomegaly Elevated AFP Small cells Chemotherapy EFS 30%-90%
Embryonal epithelial cells Surgery
Billiary tract Jaundice Cholestasis Embryonal or botryoid subtype Chemotherapy EFS 60%-90%
rhabdomyosarcoma Hilum of the liver Radiation therapy
Surgery
Angiosarcoma Metastatic disease - Glut-1 negative Chemotherapy Unfavourable
Radiation therapy
Surgery
Malignant rhabdoid tumor Metastatic disease - INI1/BAF 47 Chemotherapy Unfavourable
Surgery
Undifferentiated embryonal Right lobe of - SMA, a-ACT, desmin, vimentin Chemotherapy Unfavourable
sarcoma the liver Surgery
Metastatic hepatic disease Hepatomegaly Elevated MYC-N Chemotherapy EFS 50%-90%
from NB catecholamines Radiation therapy
Surgery

AFP: Alpha-fetoprotein; MYC-N: MYC-N proto-oncogene protein; EFS: Event free survival; SMA: Smooth muscle actin; ACT: Actin; INI1/BAF: INI1/BAF

protein; NB: Neuroblastoma.

Figure 1 Cutaneous hemangiomatosis.

whereas complete surgical resection in the mainstay
of treatment in hepatoblastoma. Benign primary liver
tumors described in infants include hemangioma, fo-
cal nodular hyperplasia and mesenchymal hamartomas.
Hepatic adenoma is almost exclusively a disease of older
children. Malignant lesions include hepatoblastoma, bili-
ary tract rhabdomyosarcoma, angiosarcoma, rhabdoid
tumor, undifferentiated embryonal sarcoma and meta-
static neuroblastoma (Table 1). The aim of this article is
to review the clinical features and management of infants
diagnosed with a liver tumor.

BENIGN LIVER TUMORS IN INFANTS

Hepatic hemangioma

Hepatic hemangioma (HH) is the most common benign
liver tumor of infancy and it must be differentiated from
misnamed hepatic hemangiomas seen in adults, which
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correspond actually to hepatic venous malformations'?.

These adult cases are histologically described as cavern-
ous hemangiomas with large, dilated, blood-filled vessels
lined by flattened endothelium, whereas HH are true
vascular tumors composed of proliferating endothelial
cells. A great variety of pediatric vascular lesions is in-
correctly referred to as “hemangiomas” in the medical
literature and a significant number of patients receive
ineffective and potentially harmful treatment based on
misclassification. In 2007, Christison-Lagay ez a/” from
Vascular Anomalies Center in Boston Children’s Hospital
postulated three principal categories of HH (focal, multi-
focal, and diffuse) and a clinical practice algorithm. These
lesions share the same patterns of growth, histological
findings and involution as their cutaneous counterparts,
the infantile hemangioma (IH) and the Rapidly Involuting
Congenital Hemangioma (RICH)" . Focal hemangioma
seems to correspond with a RICH, a vascular tumor com-
pleted formed at birth with no postnatal growth in which
involution is normally observed in the first 12-18 mo af-
ter birth. Multifocal and diffuse HH correspond with IH,
the most common vascular tumor in children that shows
a rapid postnatal growth (0-12 mo) followed by slow in-
volution (1-5 years). It is probable that most HH remain
undiagnosed since they are asymptomatic self-limiting le-
sions, although they often come to clinical attention while
screening for visceral hemangioma based on the presence
of multiple cutaneous IH (Figure 1), since the liver is the
most commonly involved organ™. Some patients may
develop a congestive heart failure associated with high-
volume vascular shunting and treatment is warranted.
Unresponsive patients to therapy may develop a severe
cardiac failure with hypothyroidism (IH express type 3
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Figure 2 Abdominal computed tomography-contrast. Focal hepatic hem-
angioma that shows centripetal enhancement and central sparing because of
thrombosis, necrosis and/or intralesional hemorrhage.

Figure 3 Abdominal magnetic resonance imaging-contrast. Diffuse hepatic
hemangioma that nearly totally replaces the liver.

iodothyronine deiodinase that converts thyroid hormone
to its inactive form, resulting in an acquired hypothyroid-
ism), abdominal compartment syndrome, and death!” ",

Differential diagnosis with malignant liver tumors
should be performed and AFP should be included in the
initial lab work. Focal HH (Figure 2) shows centripetal
enhancement and central sparing because of thrombosis,
necrosis, ot intralesional hemorrhage on computed to-
mography (CT) or gadolinium magnetic resonance imag-
ing (MRI). Multifocal HH shows multiple well-defined,
spherical lesions with intervening areas of normal hepatic
parenchyma, whereas diffuse lesions (Figure 3) neatly
totally replace the liver. On CT, lesions are hypodense
relative to liver without contrast but enhance centripetally
with contrast. Central sparing, thrombosis, or necrosis
is not seen in multifocal and diffuse HH. Radiologists
who are very specialized in looking at vascular lesions
feel comfortable in many cases saying that something is
an hemangioma »s another tumor based upon its radio-
graphic presentation. Hepatoblastomas tend to be het-
erogeneous on T2-weighted imaging and angiosarcomas
seem to have central enhancement rather than centrifugal
enhancement, but if there is any question about the diag-
nosis, a biopsy is recommended, although this procedure
is at high risk of bleeding'*"".

Most of the diagnosed HH may be observed closely
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with serial abdominal ultrasonography until involution
is documented. If the lesions become symptomatic (he-
modynamically significant shunting), medical therapy
is firstly recommended. Recently, propranolol has been
introduced as an effective treatment for cutaneous IH
and several recent cases have been reported showing ex-
cellent response of diffuse HH to propranolol, even in
patients with associated hypothyroidism. Corticosteroids
have been first line treatment of infantile hemangioma,
but the use of propranolol is emerging as the treatment
of choice for high-risk infantile hemangiomas' """, Other
therapeutic options include arterial embolization, hepatic

. . . . : 3
artery ligation, resection, or liver transplantation”,

Focal nodular hyperplasia

Focal nodular hyperplasia (FNH) of the liver is a rare
benign lesion, usually seen in older children rather than
infants. Girls are more affected than boys. An asymptom-
atic incidental finding on a diagnostic study is commonly
observed"”. A cumulative incidence is reported in
oncologic pediatric patients after completion of therapy
and differential diagnosis to other focal hepatic lesions,
such as metastasis, is often challenging. Infants with neu-
roblastoma and metastatic hepatic disease seem to be a
specific risk-group for FNH development, especially if
they underwent chemotherapy and/or radiation therapy
to the liver during treatment” . Gutweiler et al™ re-
ported a hepatoblastoma case presenting with FNH after
treatment of neuroblastoma. FNH should be considered
in patients with persistent late imaging changes. Classical
CT-contrast picture is a lesion enhanced when compared
with normal liver and a central scar that becomes hyper-
intense owing to concentration of the contrast. Currently,
liver ultrasound (US) and MRI are the recommended
diagnostic imaging tools for chatactetizing the lesion and
subsequent follow-up. Glutamine synthetase is a nitrogen
metabolism enzyme with a distribution in the human
liver characterized by its strict pericentrolobular localiza-
tion™. It has emerged as a good marker for identification
of resected FNH and for differentiating FNH from all
other types of hepatocellular nodules developed on not-
mal liver™. Acute abdominal pain may develop owing to
torsion or rupture of the lesion with bleeding. Although
FNH is a benign lesion that is typically managed conser-
vatively in adults, most children with FNH undergo bi-
opsy or resection because of increasing size, concerning
symptoms or inability to rule out malignancy, especially
in pediatric cancer survivors®”’,

Mesenchymal hamartoma

After hemangiomas, mesenchymal hamartoma of the liv-
er (MHL) is the second commonest benign hepatic tumor
in childhood, but these tumors are relatively rare. Most
MHLs are large benign multicystic masses that present in
the first 2 years of life™. Prenatal diagnosis of MHL has
been reported, most often in the last trimester of preg-
nancy and it may be a cause of severe hydrops. An early
prenatal diagnosis and a subsequent follow-up could help
to establish the best time for delivery. Fetal intervention
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Figure 4 Abdominal computed tomography and magnetic resonance
imaging. A: Abdominal computed tomography-contrast shows enhancement of
the solid component, septate, and the peripheral rim; B: Abdominal magnetic
resonance imaging-contrast shows a high signal intensity on T2-weighted mag-
netic resonance sequences.

may be beneficial in selected cases. If the fetus is becom-
ing hydropic, eatly delivery or fetal treatment (particularly
if the tumor is composed of a few large cysts) should be
considered. Most affected fetuses have been successfully
delivered vaginally™.

Postnatal presentation is more common with abdomi-
nal distension and/or an upper abdominal mass. Liver
function tests are usually normal. AFP is occasionally
elevated though not to the degree that occurs in hepa-
toblastoma. About 75% of MHL occur in the right lobe
of the liver. In the newborn, the tumor may expand
rapidly and cause life-threatening abdominal distension
with respiratory distress™. Diagnostic imaging studies
demonstrate a multiloculated cystic tumor with a variable
amount of solid tissue". This may be seen in undifferen-
tiated embryonal sarcoma of the liver (UESL), but rarely
in hepatoblastoma. Intratumor calcification, which can be
frequently detected in hepatoblastoma or hepatic heman-
gioma, has been reported very rarely for a MHL.

Ultrasound demonstrates the presence of thin mobile
septate and/or round hyperechoic patietal nodules within
the cysts, but rarely containing debris. The hepatic archi-
tecture is normal beyond the outer rim of compressed
liver. On CT-contrast the solid component, septate, and
the peripheral rim may enhance. On MRI, MHL has a
low signal intensity on T1-weighted magnetic resonance
sequences and a variable signal intensity on T2-weighted
sequences (Figure 4)™, In most patients, the diagnosis of
MHL is suggested by imaging and confirmed by histolog-
ical examination of the resected specimen. 1f radiological
diagnosis is not clear, a percutaneous or open tumor bi-
opsy can be performed™.

Although a laparoscopic or open surgical biopsy is
considered by some authors, SIOPEL (International
Childhood Liver Tumor Study Group of the Interna-
tional Society of Paediatric Oncology) currently recom-
mends image-guided coaxial plugged needle biopsy for
liver tumors (obtaining numerous cores)”. Fine needle
aspiration cytology is of limited value because hepato-
blastoma or a malignant mesenchymal tumor is difficult
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to exclude. MHL has been considered a focal tumor,
but small satellite lesions at the tumor margin have been
described, which could explain tumor recurrence after
apparent complete resection. Clinical and histological
evidence suggest that UESL can develop within a preex-
isting MHL". Both tumors share similar features on
gross pathology (cystic and solid components, sometimes
pedunculated), histology (mesenchymal elements with
benign bile duct epithelial structures), and immunohisto-
chemistry (positive staining for vimentin, desmin, a-1-
antitrypsin, actin, cytokeratins). Flow cytometry studies
have shown that although most MHLs are diploid, some
are aneuploid and cytogenetic studies have demonstrated
a balanced translocation involving the same breakpoint
on chromosome 19 (band 19q13.4) and chromosome 11.
These abnormalities have been found in both, UESL and
MHL™,

The management of MHL remains still controversial.
MHL has the potential to involute spontaneously, espe-
cially for those tumors with a prominent angiomatous
component. Nonoperative management may be appro-
priate in selected cases (eg., infants with a biopsy-proven
MHL and a prominent vascular component). Percutane-
ous aspiration or drainage of larger cysts may temporarily
control tumor size in life-threatening lesions and it may
helpful for the definitive surgical resection. The standard
of care is complete resection with the goal of achieving
negative margins to avoid the risks of local recurrence
and long-term malignant transformation. Enucleation
may be adequate in case of very large tumors that replace
most of the liver parenchyma. Liver infiltration by MHL
1s rarely seen and a surgical plain is normally found for
resection (Figure 5). Pedunculated lesions are amenable
to laparoscopic resection. Marsupialization or partial
resection are suboptimal because of the risk of tumor
recurrence. Liver transplantation can be considered for

28,30
unresectable tumors™",

MALIGNANT LIVER TUMORS IN INFANTS

Hepatoblastoma

Hepatoblastoma (HB) is the most common malignant
liver tumor in infancy and early childhood, accounting for
over 65% of all liver cancer diagnosed in children under
15 years of age. Recent publications indicate that the inci-
dence rates for HB have increased in the last decades”™ ™.
Maternal smoking, parental occupation and genetic sus-
ceptibility (gene MPO, NQOT, SULIT, IGF-2 and so on)
have been associated with HB and recent studies provide
support for an increased risk of HB in low (1500-2500
@) and very low (< 1500 g), birth weight infants, in which
HB is diagnosed at older ages and in more advanced
stages than HB cases of normal birth weight. Neonatal
therapies including supplemental oxygen, phototherapy,
administration of numerous drugs, total parenteral nu-
trition and blood transfusions may play a role in the
development of HB™. An infant with HB usually pres-
ents with an abdominal mass often detected by a parent.
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Table 2 Pre-treatment evaluation system of tumor extension
staging system

Figure 6 Doppler-US of the liver allows to investigate the relation between
the tumor and the hepatic vessels. 1: Aorta; 2: Inferior vena cava; 3: Hepatic
portal vein; 4: Left portal vein; 5: Right portal vein; 6 Tumor.

Other frequent presenting findings include anorexia, fail-
ure to thrive, abdominal pain, and abdominal distension.
Jaundice is rarely seen since the liver function is otherwise
normal. The presence of jaundice in a pediatric patient
with a liver mass is most commonly seen in biliary rhab-
domyosarcoma and undifferentiated sarcoma of the liver.
Marked thrombocytosis is a typical finding in the labora-
tory work of a HB patient due to a paraneoplastic effect
related to the tumor production of interleukin-6, a potent
growth factor for megakaryocytes. The measurement of
the serum AFP level is an useful test in infants with a
liver mass and is elevated in at least 70% of children with
HB. Moreover, patients with low AFP level at diagnosis
(< 100 ng/mL) tend to have a more aggressive biological
tumor behaviour and ultimately an unfavourable clinical
outcome”’. AFP is also an extremely useful marker of
the tumor response to therapy and in the early detection
of tumor recurrence. Attention must be paid to the cor-
rection of residual fetal.

AFP in infants under 6 mo of age. Elevation of AFP
may also be seen in infants with yolk-sac tumors, sarco-
mas and hamartomas.

Abdominal ultrasonography-Doppler should be the
first imaging modality in an infant with suspicion of a
liver tumor and provides information about the origin of
the mass, the extention of the lesion, and discerns wheth-
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PRETEXT 1 One section is involved and three adjoining sections are
free

PRETEXT I One or two sections are involved, but two adjoining
sections are free

PRETEXT I Two or three sections are involved, and no two adjoin-
ing sections are free

PRETEXT IV All four sectors involved, any involvement of caudate

lobe indicates a minimum of PRETEXT II

PRETEXT: Pre-treatment evaluation system of tumor extension.

er the lesion is solid or cystic and whether it is a solitary
or a multifocal tumor. It represents a valuable tool of
resectability assessment as it allows to investigate the rela-
tion between the tumor and the hepatic vessels (Figure
0). It can be also used intraoperatively. On CT, HB shows
heterogenous, low attenuation mass which enhance dur-
ing arterial phase and hypoattenuates during portal phase.
MRI shows HB as hypointense in comparison to normal
liver in T1-weighted sequences and hyperintense in T2-
weighted sequences, while dynamic imaging with gado-
linium shows early enhancement with rapid washout.
Chest CT should be performed to investigate pulmonary
metastatic disease”™,

The pre-treatment evaluation system of tumor exten-
sion was developed by the SIOPEL and aims to define
tumor extension before any therapeutic intervention.
This system divides the liver into four sectors, an antetior
and a posterior sector on the right and a medial and a lat-
eral sector on the left (Table 2). The Children’s Oncology
Group (COG) adopted a different system based mostly
on surgical findings™ .

In SIOPEL protocol, a tumor biopsy is required to
confirm diagnosis before starting chemotherapy and
this does not upstage a patient if a subsequent complete
resection is performed. Biopsy can be done with open
or laparoscopic surgical technique, but a percutaneous
approach ultrasound-guided is preferred. Tumor seeding
should be prevented by advancing the needle through
a short depth of normal liver tissue (a portion that will
be resected at future surgery)**. COG protocol allows

July 27,2014 | Volume 6 | Issue 7 |



a primary tumor resection without a biopsy if it seems
feasible. Patients with negative margin and microscopic
positive margin will receive a less intensive chemotherapy
regimen compared with those patients with gross residual
disease or initial biopsy only. Patients with negative mar-
gin and pure fetal histology are observed and will receive
no adjuvant chemotherapy in the COG protocolm.

For both protocols, surgical resection is the mainstay
of curative therapy, but only one-third to one-half of
newly diagnosed patients with HB will have resectable
disease at diagnosis. The combination of cisplatin-based
chemotherapy and surgery has improved survival in pa-
tients with unresectable HB by increasing the number of
patients whose tumors can be resected. Patients whose tu-
mor may not be resectable even after neoadjuvant chemo-

therapy should be referred to a liver transplant center™ .,

Biliary tract rhabdomyosarcoma

Rhabdomyosarcoma (RMS) of the biliary tree is a rare
mesenchymal neoplasm that atises as an intraluminal bili-
ary mass or cluster of grape-like masses and it typically
presents with features of obstructive jaundjcel49j. Median
age at presentation is 3 years, but it should be included
in the differential diagnosis of an infant presenting with
jaundice and a mass in the porta hepatis. Other diagnos-
tic possibilities include undifferentiated sarcoma of the
liver, pancreateoblastoma, papillary cystic tumor of the
pancreas, metastatic lesions and more rarely, hepatoblas-
toma"*". Additionally, 2 RMS in this location can mimic
the radiological appearance of a choledochal cyst because
of its combined cystic and solid componentﬁz]. Once the
radiological diagnosis is performed by US, CT or MRI,
an endoscopic retrograde cholangio-pancreatography can
be performed to relieve biliary obstruction, visualize the
biliary tree and obtain a biopsy™". This procedure may
be challenging in an infant and an open, laparoscopic or
needle biopsy may be required to confirm the diagnosis.
Outcome in RMS appears to have improved over the last
several decades secondary to the tumor chemosensitiv-
ity. Multiagent neoadjuvant chemotherapy following the
biopsy may avoid important complications associated to
a massive primary resection. Even after chemotherapy,
gross total resection is rarely possible but outcome is good

despite residual disease after second-look surgery ™",

Angiosarcoma

Most of the vascular liver neoplasms in infants are be-
nign and correspond to infantile hemangioma (multifocal
and diffuse hepatic hemangioma) and rapidly involuting
congentinal hemangioma (focal hepatic hemangioma). If
an hepatic hemangioma shows an unusual progression,
malignancy should be suspected and a tumor biopsy
is warranted. Hepatic angiosarcoma is a rare and high-
grade malignant neoplasm that accounts for 2% of liver
tumors in children™ ", Early metastatic disease to the
lungs is commonly seen. Diagnosis may be challeng-
ing and an open wedge biopsy may be a good choice to
avoid potential bleeding and obtain an accurate histolog-
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ical diagnosis. Prognosis is poor, even after multiagent
chemotherapy, surgical resection, radiation, and liver

transplantationﬁs’”].

Malignant rhabdoid tumor

Malignant rhabdoid tumor of the liver (MRTL) is a rare
and aggressive neoplasm that share clinical features with
HB such as male predominance, thrombocytosis, anemia,
and only moderate derangement of overall liver function
at presentation[éu’()ﬂ. However, patients at diagnosis are
younger compared with HB patients and LDH is typi-
cally elevated. Accurate diagnosis of MRTL may be chal-
lenging due to extensive tumor necrosis and immuno-
histochemistry studies for INI1/BAF 47 protein (which
is abnormally lost in all thabdoid tumors) has emerged
as an useful tool for diagnosis[éz]. For infants with liver
tumors and normal AFP level at diagnosis, detailed cyto-
genetic, immunohistochemical and/ or molecular analysis
of INI1/BAF 47 protein may be helpful in distinguishing
MRTL from HB"’. Hepatoblastomas of small cell undif-
ferentiated histology can mimic MRTL but do not have
INI7 mutations'”*". Outcomes for patients with MRTL
are very poor. Multiagent chemotherapy including vin-
cristine, doxorubicin, cyclophosphamide, ifosfamide and
etoposide in combination with complete surgical resec-

tion is the mainstay of treatment™,

Undifferentiated embryonal sarcoma

Undifferentiated embryonal sarcoma of the liver (UESL)
is an uncommon malignant hepatic neoplasm that oc-
curs more frequently in older children but has also been
described in infancy®*". Malignant transformation from
mesenchymal hamartoma or a solitary liver cyst to UESL
has been reported. It is generally considered to be a
highly invasive malignant tumor with lung, peritoneum
and pleura as the typical sites for distant metastasis. The
diagnosis may be challenging and relies on postoperative
pathology and immunostaining analysis (positive expres-
sion of SMA, a-ACT, desmin, vimentin). If the tumor
is not suitable to primary resection, a biopsy should be
obtained followed by chemoradiation. Survival rates
have significantly improved in the last decades and long-
term survival cases have been reportedm’w]. In an Italian-
German soft tissue sarcoma studym, 12 of 17 children
with UESL achieved remission following treatment with
chemoradiation and surgery. Patients whose tumor is not
able to be resected or who have postoperative local recut-
rence of the tumor without distant metastasis may be
candidates for liver transplantation.

Metastatic neuroblastoma

Neuroblastoma (NB) is the most common extracranial
solid tumor in the pediatric population, accounting for
6%-10% of all childhood cancers and 15% of all cancer
related mortalities in children. Common sites for metas-
tasis are bone marrow, bone and liver. Stage 4S or MS
represents 5% of NB cases and it is defined as disease
with a localized primary adrenal or extra-adrenal tumor
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Figure 7 Extensive hepatic infiltration by neuroblastoma. Surgical abdomi-
nal decompression by patch placement.

and metastasis restricted to the liver, skin, and bone mar-
row involvement less than 10%""". Although, it is as-
sociated with survival rates of 70%-97% due to the pos-
sibility of regression and spontaneous tumor maturation,
some of these young patients may present with extensive
and diffuse liver involvement (Figure 7) that can cause
respiratory compromise and symptoms of abdominal
compartment syndrome with decreased venous return,
renal impairment and coagulation disorders secondary
to extensive hepatic infiltration. Chemotherapy and liver
radiation have been advocated as therapeutical options
for those infants who present with progressive disease
and life-threatening symptomsm’m. Surgical management
by abdominal decompression may be necessary in case
an abdominal compartment syndrome is present” ",
However, the decision of when and how to treat remains
controversial.

Our experience

Benign hepatic tumors: we have evolved from cortico-
steroids treatment to oral propranolol in the last 5 years
for the management of symptomatic hepatic hemangio-
mas. We have observed a more rapid response to pro-
pranolol on ultrasound follow-up compared with steroids.
Oral propranolol is discontinued until lesion involution is
documented which it normally occurs after the first year
of age. Patients with asymptomatic lesions have been ob-
served with good results.

Most of our FNH patients underwent incisional bi-
opsy to rule out malignancy. We have observed FNH as a
residual lesion of primary vascular anomalies.

In our experience, a surgical plain may lead the resec-
tion of MHL with good residual liver parenchyma. All
our patients have a normal liver function on follow-up.

Malignant hepatic tumors: at our institution, we fol-
low the SIOP protocol for the management of hepato-
blastoma with an initial incisional biopsy at presentation
followed by cisplatin-based chemotherapy and surgical
resection. Our overall survival is 70% and it does not dif-
fer from the results published by other groups.

As for RMS in other locations, our experience in the
management of biliary tract RMS has evolved from pri-
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mary tumor resection in the last decades to initial biopsy
followed by neoadjuvant chemotherapy and non-massive
second look surgery for tumor resection and evaluation
of tumor response.

We have anecdotal cases of infants with tumors other
than hepatoblastoma (angiosarcoma, malignant rhabdoid
tumor, undifferentiated embryonal sarcoma) and conclu-
sions are difficult to be drawn.

We have successfully managed liver infiltration by
neuroblastoma with standard protocols based on chemo-
therapy and radiation therapy. We have only performed
one surgical abdominal decompression by patch place-
ment in a patient with an abdominal compartment syn-

drome (Figure 7) who finally died.
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