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Abstract

AIM: To report our experience with long-term out-
comes after multimodal management therapy.

METHODS: An observational retrospective study was
performed containing seven patients with hepatoblas-
toma (Hbl) treated in our institution, a tertiary referral
center, from 2003 to 2011. Demographic, preopera-
tive, surgical, and outcome variables were collected. A
survival analysis and a review of the current literature
related to combination neoadjuvant chemotherapy and
surgical resection on Hbl were performed.

RESULTS: The median age at surgery was 14.4 mo,
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with @ male to female ratio of 4:3. Pretext staging at
diagnosis was as follows: stage 1, 4 cases; stage 1I,
2 patients; and stage I, 1 case. Mean pretreatment
tumor volume was 735 cm’. Five out of seven patients
received neoadjuvant chemotherapy according to SIO-
PEL-3 or SIOPEL-6 protocols. Tumor volume and alpha-
fetoprotein levels significantly dropped after neoadju-
vant therapy. Surgical procedures performed included
hemihepatectomies, segmentectomies and atypical
resection. All patients received chemotherapy after sur-
gery. Median postoperative hospital stay was 8 d. All
patients were alive and disease-free after a median fol-
low-up period of 23 mo. With regards to the literature
review, seventeen articles were found that were related
to our search.

CONCLUSION: Our series shows how multimodal
management of Hbl, exhaustive control and a meticu-
lous surgical approach leads to almost 100% complete
resection with optimal postoperative results.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Liver tumors; Chemotherapy; Liver surgery;
Multimodal management

Core tip: Complete surgical resection is the cornerstone
of treatment for hepatoblastoma (Hbl), but less than
40% of patients have resectable disease at diagnosis.
Our experience with long-term outcomes after mul-
timodal management therapy and a review of the
literature are reported. An observational retrospective
study was performed, including seven patients with
Hbl treated in our institution, a tertiary referral center,
from 2003 to 2011. Our series shows how multimodal
management of Hbl, exhaustive control and a meticu-
lous surgical approach leads to almost 100% complete

August 7,2014 | Volume 20 | Issue 29 |



Ayllon Teran D et a/. Neoadjuvancy and surgery on locally advanced hepatoblastomas

resection with optimal postoperative results.

Ayllon Teran D, Goémez Beltran O, Ciria Bru R, Mateos Gonzélez
E, Pefia Rosa MJ, Luque Molina A, Lépez Cillero P, Bricefio
Delgado J. Efficacy of neoadjuvant therapy and surgical rescue
for locally advanced hepatoblastomas: 10 year single-center
experience and literature review. World J Gastroenterol 2014;
20(29): 10137-10143 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i29/10137.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i129.10137

INTRODUCTION

Hepatic neoplasms represent 1% of childhood malignant
tumors'". Hepatoblastoma (Hbl) is the most frequent
tumor type, accounting for almost two-thirds of primary
malignant liver tumors in children, with an overall inci-
dence of 1.5 cases per million populationp’ﬂ. Two thirds
of these tumors occur in the first 2 years of life',

Most children with Hbl present with an enlarging
abdominal mass, and in 70% of cases are in an advanced
stage at diagnosism. Complete surgical resection is the
cornerstone of treatment[s]; however less than 40% of
patients have resectable disease at diagnosis due to local
invasion, caval infiltration, or distant metastases'’. In the
early 1970s, some studies reported the response of Hbl
to chemotherapy. The International Society of Pediatric
Oncology (SIOP) was a pioneer in the concept of neo-
adjuvant chemotherapy for the management of hepato-
blastoma™”, Using neoadjuvant chemotherapy, 28% of
patients may be down-staged, complete macroscopic re-
section may be achieved in 87%-91% of cases, and mot-
bidity and mortality rates have decreased to 18% and 5%,
respectivelyﬁ‘()l. Chemotherapy is used to reduce tumor
size in lesions that appear unresectable at diagnosis and
to control residual microscopic disease after definitive
resection”, Orthotopic liver transplantation (OLT) is an
effective therapy for selected malignancies in childhood,
such as multifocal Hbl without extrahepatic disease,
type-2 hemangioendotheliomas, and hepatocellular carci-
noma with tumors < 5 cm without vascular invasion"”.

Despite its effectiveness, isolated surgical resections
may not be enough to control disease spread. Moreover,
locally advanced Hbl may require extensive liver resec-
tions that may lead to increased postoperative morbidity
and mortality. Few series have reported the efficacy of
neoadjuvant chemotherapy and surgical resection for
Hbl. We therefore report our experience with long-term
outcomes of Hbl after multimodal management therapy.

MATERIALS AND METHODS

All patients diagnosed with Hbl and treated at our insti-
tution, a tertiary referral center, between 2003 and 2011
were included in this observational retrospective analysis.
According to imaging techniques, such as computerized
tomography (CT) scan or magnetic resonance imag-
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ing (MRI), all patients were assigned a PRETEXT (pre-
treatment extent of disease) stage, with four groups of
patients identified as PRETEXT [ -IV, both at diagnosis
and after preoperative chemotherapy, according to the
classification proposed by the Liver Tumors Strategy
Group (SIOPEL) for their SIOPEL-1 study"". Standard
follow-up was based on serial AFP levels every three
months for the first year and every six months for the
next ten years. MRI every six months was our protocoled
imaging technique for the immediate 5 years after surgery.

Demographic (age, gender, and weight); preoperative
[initial presentation, alpha-fetoprotein (al'P) levels, loca-
tion and volume of the tumor, method of diagnosis, tu-
mor spread at diagnosis, and preoperative chemotherapyl;
surgical (procedure performed, tumor characteristics,
histology, margins, and vascular invasions); and outcome
(complications of treatment, length of hospital stay, re-
cutrrence, and overall and disease-free survival) variables
were collected.

A review of the literature was carried out to identify
all series that reported hepatoblastomas treated with a
combination of neoadjuvant chemotherapy and surgical
resection. The Cochrane Database of Systematic Reviews,
the Cochrane Central Register of Controlled Trials, and
MEDLINE databases were searched using the keywords
(preoperative chemotherapy OR neoadjuvant treatment
OR locally advanced) AND (hepatoblastoma) to identify
studies published up to September 2012. Free text words
were used instead of MeSH terms to avoid missing recent
articles that had not yet been given a MeSH label. Two in-
vestigators independently performed the literature search.
Electronic links to related articles and references of se-
lected articles were hand-searched as well. The search was
not restricted to any language, but only studies published
in English were taken into account.

Statistical analysis

Data were expressed as median and range. Independent
and paired non-parametric tests were used for baseline
comparisons. SPSS software 14.0 was used for statistical
analysis.

RESULTS

Descriptive results

Seven children with Hbl were referred to our hospital
between 2003 and 2012. The male to female ratio was 4:3.
The median age at surgery was 14.4 mo (range, 3-31 mo).
Golabi-Behmel syndrome (congenital syndrome X-linked
with an increased risk of embryonal cancer)"” was as-
sociated in a male patient, but none of the patients were
preterm. Median weight of the patients prior to the sur-
gery was 9.26 kg (range, 4.8-13.5 kg). The most common
symptom found was a palpable abdominal mass (85%).
The median aFP level at diagnosis was 141.7 ng/mL
(range, 379-483756 ng/mL). Thrombocytosis was found
in 71.4% of cases. PRETEXT staging at diagnosis was as
follows: Stage 1, 4 patients; Stage I, 2 cases; and Stage
I, 1 patient. There were no metastases at diagnosis. An
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Figure 1 Changes after neoadjuvant chemotherapy. A: Computerized tomography: Down-staging effect of neoadjuvant chemotherapy; B: Tumor volume at diagno-

sis and before surgery; C: AFP level at diagnosis and before surgery.

neoadjuvant chemotherapy and surgical resection, as well
as those reporting locally-advanced hepatoblastomas
(stage post-TEST III or IV). Seven studies were included
(Table 2).

Pritchard ez a/” published in 2000 the first interna-
tional study (SIOPEL-1), applying preoperative chemo-
therapy (PLADO: cisplatin plus doxorubicin) and delayed
surgery. However, the prognosis with advanced stages
remained unsatisfactory. To improve the survival of these
patients, the SIOPEL group intensified the chemothet-
apy in their subsequent studies. Thus, in the SIOPEL-2
study the patients were classified in two groups: one for
patients with Hbl confined to the liver and involving
no more than three hepatic sectors (standard-risk Hbl)
treated with cisplatin alone every 14 d; and one for those
with Hbl extending into all four sectors and/or with lung
metastases or intra-abdominal extra hepatic spread (high-
risk Hbl) treated with cisplatin alternating every 14 d with
carboplatin and doxorubicin. In 2004, Perilongo ef a/'"
published their results in which, despite chemotherapy
intensification, only half of the high-risk Hbl patients
were long-term survivors. Later, the SIOPEL-3 study"”
showed an improved survival in this group of patients.
This study was designed to test the efficacy of this treat-
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ment strategy including only high-risk Hbl patients: tu-
mor in all liver sections, vascular invasion, extrahepatic
extension, metastatic disease or a.FP less than 100 ng/mL
at diagnosis.

In addition, the results of an English institution with
54 patients of all stages were reported by Towu ez a/'” in
2004. Hishiki e a/'" published the results of 185 patients
in a Japan centre in 2011, as well. Additionally, we have
considered two studies that regard only patients with ad-
vanced stages: Katzenstein ez @/ include thirty three pa-
tients with stage Il (untesectable or nodal involvement)
and IV Hbl (metastatic disease), and Lautz ef a/"” who
include fourteen patients underwent resection for POST-
TEXT IV or centrally located POST-TEXT Il after neo-
adjuvant chemotherapy.

Statistical analysis

All patients are alive after a median follow-up period
of 23 mo (range, 18-111 mo). The median disease-free
survival is 23 mo (range, 6-111 mo). One patient devel-
oped distant metastases in the middle right lobe lung six
months later that required a pulmonary atypical resection;
after 18-mo follow-up the patient is free of disease. The
remaining 6 cases have no evidence of recurrence or a
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Unfortunately, although results have improved, com-
plete resection rates are still between 60%-75% and free-
of-disease survival rates between 65%-80%. In our series,
surgical outcomes and hospital stay are in accordance
with the literature. The experience of an active pediatric
liver transplant program would surely be helpful for this
multidisciplinary approach and for getting optimal surgi-
cal resections.

Our results support the key role of neoadjuvant che-
motherapy when the tumor appears in advanced stages
and a complete resection at initial diagnosis is unlikely to
occur. In addition, preoperative chemotherapy has led
to an increase in surgical resection rates, allowing more
limited hepatectomies and decreasing the rate of post-
operative complications. Postoperative chemotherapy
shows also good results, thereby avoiding reoperation for
positive resection margins. Multidisciplinary management
of Hbl is mandatory, as the childhood population is espe-
cially susceptible for complications during surgical proce-
dure. The combination of chemotherapeutic regimes and
surgical techniques has shown to be the best treatment
option, and has led to improved free-of-disease rates and
long-term survival.

COMMENTS

Background

Hepatoblastoma (Hbl) is the most frequent malignant liver tumor in childhood.
Complete surgical resection is the most important treatment, but a limited
percentage have resectable disease at diagnosis. The International Society of
Pediatric Oncology (SIOP) was a pioneer in the concept of neoadjuvant chemo-
therapy for the management of these neoplasms. Multimodal management is
currently the best treatment option for Hbl.

Research frontiers

Neoadjuvant chemotherapy is used in many tumors in order to reduce the tumor
size, allow complete resection, and to control residual microscopic disease. In
the area of Hbl management, the current research hotspot is how a multimodal
therapy with several regimes of preoperative chemotherapy may increase the
rate of feasible surgical resection, improve postoperative morbidity, and conse-
quently get better long-term survival outcomes, especially in advanced Hbl at
diagnosis.

Innovations and breakthroughs

Although there are several studies in the literature that report the benefit of a
multidisciplinary treatment for Hbl in the last few decades, there are fewer stud-
ies concerning Hbl in its advanced stages and the prognosis for such cases
remained unsatisfactory until recently. Three international studies conducted
by the SIOP published their results applying preoperative chemotherapy in
progressive stages. Their survival outcomes showed an improvement along
the sequential studies, especially with regards to high-risk Hbl. Unfortunately,
despite improving results, complete resection rates cannot be always achieved.
The current report contains a series of cases, including advanced stages of Hbl,
with very good surgical and survival outcomes.

Applications

The results support the key role of multidisciplinary therapy, such as neoadju-
vant chemotherapy in unresectable tumors upfront, complete surgical resection,
and postoperative chemotherapy.

Terminology

Cisplatin is a chemotherapy drug. It was the first member of a class of platinum-
containing anti-cancer drugs, which now also includes carboplatin and oxali-
platin. Doxorubicin is an antineoplastic chemotherapy drug that is a standard
component in treating many types of tumors.

Peer review

This is an interesting study in which the authors reported the experience of a
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single center in the management of Hbl over ten years with a multimodal man-
agement therapy. The results are in accordance with the literature and suggest
that it is the best option for improving the prognosis of Hbl.
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