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Hepatoblastoma.
Clinical experience at a single

institution using the Siopel staging system
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Liver cancer is an infrequent neoplasm of child-

hood. It occurs approximately in 1% of all pediatric

cancers with an annual incidence of 1.8 new cases

per million each year in patients under 15 years of

age. Among liver tumors, Hepatoblastoma (HB) re-

presents 66% of cases, Hepatocarcinoma (HC) 20%,

sarcomas 6%. Other histological types are very

rare. Most cases appear before five years of age and

half of them before the first year of life. It presents

itself in a relation of 2:1 boys to girls.1

Hepatoblastoma has been associated with seve-

ral genetic syndromes, including Beckwith-Wiede-

mann syndrome, familial adenomatous polyposis

and hemihypertrophy. There are also reports that

associate HB with prematurity, low birth weight

and environmental factors like occupational expo-

sure to welding fumes, petroleum and paint deri-

vates.2-6

The clinical presentation is characterized by an

asymptomatic abdominal mass, in an apparently

healthy child, younger than five years old. Asthenia,

adynamia, pain, nausea, vomiting and jaundice indi-

cate advanced disease.

Assessment of alpha-fetoprotein (AFP) is the

most important laboratory test. AFP is a protein

produced by the fetal liver. Its production starts du-

ring the 13th week of gestation and reaches its maxi-

mum levels by the first month of extra uterine life.

Normal serum concentrations occur by the end of

the first year of life. Ninety percent of patients with

HB have elevated AFP, making it a useful marker

for diagnosis, treatment response and follow up.2

Histologically, HB is an embryonic tumor that

originates from hepatocyte precursor cells. Histolo-

gical variants include pure epithelial, mixed epithe-

lial and mesenchymal type, being the latter of dim

prognosis.2-8

Diagnosis is clinically with AFP serum levels and

image studies. Complete surgical resection remains the

most important prognostic factor. Neoadjuvant che-

motherapy using Cisplatin or its derivates has impro-

ved the chance of complete surgical resection in

patients with advanced stage at presentation.8,9

When the tumor is completely resected, survival

rates are optimistic. The International Society of Pe-
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diatric Oncology (SIOP) reported an overall survi-

val of 75% at 5 years when using the cisplatin/doxo-

rubicin regimen.9 The Pediatric Oncology Group

(POG) published a study, PHIS (Pediatric Hepato-

blastoma Intergroup Study), reporting a 77% rate of

complete surgical resection in tumors not resectable

at time of diagnosis after four courses of cisplatin/

vincristine/5FU.8

The current method of stratification is the one

proposed by SIOP by imaging and assessment of me-

tastatic disease before treatment (PRETEXT). This

system was created in 2000 and it is based in the

number of hepatic segments involved shown by ima-

ge, it also defines the probability for complete tumor

resection, and has prognostic value.9,10 The liver is

divided in four segments: right anterior and poste-

rior segments and left medial and lateral segments.

It also evaluates the presence of disease in portal

and hepatic veins, retro hepatic vena cava, hilar no-

dal extension and metastatic disease.

It is named PRETEXT I when three hepatic seg-

ments are free of tumor, PRETEXT II when only

two adjoining hepatic segments are free of tumor,

PRETEXT III if only one segment is free of tumor

and PRETEXT IV when the four hepatic segments

are involved by tumor.9

The purpose of this paper is to evaluate the PRE-

TEXT SIOPEL staging system in a single Institu-

tion from a developing country.

�(�)$%�� �#%� ���(�"�*�

A retrospective analysis of cases diagnosed with

Hepatoblastoma, treated at the “Instituto Nacional

de Pediatría” (INP) in Mexico City from 1999 to

2008 was conducted.

Cases with an incomplete medical record, or ha-

ving their diagnosis made elsewhere were excluded

from the present study.

Alpha-fetoprotein serum levels were recorded in

every case at the time of diagnosis and after each

chemotherapy course; AFP was monitored on a

monthly basis during surveillance for the first year,

and thereafter, every three months for three years.

Chemotherapeutic agents were analyzed, as well

as the number of courses administered and response

to treatment by image and alpha-fetoprotein serum

levels.

Time and type of surgery was also recorded.

Statistical analysis was performed with a SPSS

software package™. The workshop included median,

standard deviation, and Kaplan Meir curves analy-

sis of all the variables mentioned above.

$����+����,��������

Complete Response: non-detectable disease by

image or histopatologic study

Partial Response: Tumor reduction of 50% or

more by any image method with histopatologic per-

sistence.

Stable Disease: tumor reduction less than 50 %

by any image method with histopatologic persisten-

ce.

EFS was defined as the period from the date che-

motherapy was started until evidence of an EFS-

event (progressive disease, death, diagnosis of a

second malignant neoplasm) or last contact, whiche-

ver occurred first. Survival time (OS) was defined as

the period from the date chemotherapy was started

until death or last contact. A patient who died was

considered to have experienced an OS event, regar-

dless of the cause of death.

�(�&*��

Thirty two patients were studied between 1999

and 2008. The group included 21 males and 11 fema-

les, with a male: female ratio of 1.9:1. Age at diagno-

sis was 5 to 150 months with a median of 39.8

months, and a standard deviation of 30 (Table 1).

Patients had symptoms during 1 to 25 weeks before

the diagnosis of HB was made, with a median of 9.6

weeks. No patient was excluded from this series.

Twenty five cases were reported as pure epithelial

(78%), whereas 7 patients showed mixed histology

(22%).

AFP was elevated in 30/32 patients (93%), with a

range of 103 to 3.409,000 IU/mL, a median of

450,000 IU/mL at diagnosis, and a standard de-

viation of 756,220 IU/mL (Table 1).

SIOP stratification was used, finding 12 cases in

PRETEXT II (37.5%), 6 cases in PRETEXT III

(18.9%), and 14 cases in PRETEXT IV (43.8%). In our

series no single case was identified in PRETEXT I.

Five patients (15.62%) presented with metastatic

disease at diagnosis, four of them had metastases to

the lung, and one patient presented with central

nervous system metastases, all of them had peri-he-

patic positive lymphatic nodes.

Only three patients (9.37%), all PRETEXT II,

were amenable to initial complete surgical resection,

without neoadjuvant chemotherapy. No major sur-

gical complications occurred in these patients.

Adjuvant chemotherapy was administered to

twenty-nine patients (90.5%). Schemes used

included:
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a) Cisplatin or carboplatin + doxorubicin + vin-

cristine (PLADO) in 20 cases (62.5%), including

nine patients in PRETEXT II, four in PRETEXT

III, and seven in PRETEXT IV.

b) Cisplatin + 5FU + vincristine (PHIS) in seven

cases (21.8%), including two patients with PRE-

TEXT II, one in PRETEXT III, and four patients

with PRETEXT IV.

c) Ifosfamide + carboplatin + VP16 (ICE) in two

patients (6.2%) with metastatic disease.

Twenty nine patients underwent a second look

surgery, achieving complete resection in 17 of them

(58.6%), incomplete resection in seven (24.13%), and

only biopsy in five (17.24%) cases.

A total of 172 chemotherapy courses were admi-

nistered with moderate toxicity. No patient presen-

ted with OMS III and /or IV toxicity.
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One patient died during the immediate post ope-

ratory period due to a fatal hemorrhagic event.

Currently fifteen patients (46.8%) are alive with

no evidence of disease, two patients (6.2%) are alive

with active disease, and 15 patients (46.9%) died with

active disease.

Event free survival was of 39% at 89 months with

a median of 40 months (IC 95% of 25-54 months).

Follow-up was 0-90 months with a median of 23

months. Overall survival was 40.58% at 89 months

with a median of 44 months (IC 95% of 28.5-59.5).

Follow up was 0-90 months with a median of 23

months (Figure 1).

%"�	&��"$#

Although HB is a relatively infrequent disease,

about 5 new cases are seen at the “Instituto Nacio-

nal de Pediatria” each year, an interesting number

for only one institution. Our series reports an age

at diagnosis three times older than those reported

in other American collaborative groups1,11 presu-

mably due to a delayed diagnosis. This correlates

perfectly with advanced PRETEXT cases shown in

this report. When comparing Aronson’s series10

with ours, the PRETEXT distribution differs im-

portantly. Our institution reports 2/3 of patients in

stages III and IV, while Aronson reports advanced

stages in only 1/3 of cases (Figure 2). Our Institu-

tion is a national referral center, therefore we be-

lieve that patents at early stages are treated at

their local Hospitals, and we only receive patients

with inoperable tumors. Additionally patients in

our country take a lot of time to reach prompt me-

dical attention.

The primary chemotherapeutic agent is cisplatin.

We used carboplatin in some patients to minimize

cisplatin related ototoxicity.12 SIOP has also used

carboplatin in some protocols with good results.13

The chemotherapeutic scheme with cisplatin/5FU/

VCR was published by the PHIS group reporting

good efficacy with this combination of drugs, espe-

cially in early stages.8,11

Our series didn’t show a difference in survival

when comparing it with serum AFP levels, though

the two patients without elevation of this protein at

diagnosis died with disease. We couldn’t obtain a

significant difference when comparing chemothera-

peutic schemes and histology,11 probably because of

the number of patients in the series.

It would be important to analyze the total tumor

volume, or the volume/weight relation because it is

probable that patients in PRETEXT III may present

with different tumor volumes, and therefore have di-

fferent therapeutic and prognostic factors. Such a

study is being designed, with tumor volume as one

factor of poor prognosis.

	$#	*&�"$#

These series represents an important number of

patients for a single institution. The age of presen-

tation differs three fold that reported in developed

countries. A small percentage of patients are diag-

nosed at early PRETEXT. When comparing survival

using the PRETEXT system, SIOP and our study

showed differences. These results may not be com-

parable due to tumor volume. Serum levels of alpha-

fetoprotein don’t always correlate to tumor burden,

we therefore propose to initiate a study using image

methods to measure tumor volume and correlate

them with serum AFP levels to elucidate this new

possibility, specifically in non resectable disease.
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