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(Abstract )

Introduction: Hepatoblastoma (HB) is a rare condition, and its treatment is based on surgical resection and chemotherapy.
Patients with central PRETEXT and POST-TEXT III and IV HB have been submitted to primary liver transplantation. However,
in some cases extended liver resection has been performed with good results.

Objective: To analyze one institution’s experience with patients with central PRETEXT and POST-TEXT III and IV HB
undergoing extended liver resection or primary liver transplantation.

Method: Thirteen patients were retrospectively evaluated from a single institution from 2009 to 2020. Central POST-TEXT III
and IV who have undergone extended liver resection or primary liver transplantation.

Results: Thirteen patients were included, mean age 3 years and 9 months, pre-chemotherapy alpha-fetoprotein range 643-
2565530mg/1, undergoing neoadjuvant chemotherapy. Central PRETEXT III and IV, 5 and 8 patients respectively. Central
POST-TEXT III and IV, 9 and 4 respectively. Ten patients underwent extended liver resection, 5 right trisegmentectomies, 3
left trisegmentectomies, one with pulmonary metastasectomy, and 2 unresected extended resections. There were 3 primary
liver transplants and 2 salvage liver transplants. In the extended liver resection group, the follow-up ranged from 3 months to
10 years, and in the primary liver transplantation group, it ranged from 4 to 10 years. The overall survival was 89% for the
extended resection group and 100% for the liver transplantation.

kConclusion: Extended liver resection presents good results in selected patients. )
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Introduction

Hepatoblastoma is the most common liver tumor in childhood,
in approximately 1% of cases. Its incidence has increased with time
and with increased survival of premature patients [1,2,3]. It may be
associated with genetic syndromes, but most are sporadic [1,4,5].
The diagnosis is usually made by 3 years of age and asymptomatic
abdominal mass is the most common finding [4,6,7]. Biologically
they are embryonic tumors and may present variations in cell type
and differentiation, which might influence patient survival [8,9,5].
Surgical treatment is the mainstay for successful treatment. The
introduction of platinum-based chemotherapy increased survival
from 30% to 80% [10-16]. Staging and treatment are based on
PRETEXT (Pre-treatment extent of disease) before neoadjuvant
chemotherapy, and POST-TEXT (Post-treatment extent of disease)
after neoadjuvant chemotherapy. [2,8,12,14,17-21]. Primary liver
transplantation for patients with POST-TEXT III and IV HB
has been recommended [8,22-27]. However, chemotherapy can

promote downstaging and increase the possibility of surgical
resection [2,14,18,20,21]. The need for disease-free surgical
margins has been questioned, and results have been similar in
patients with free margins and microscopically compromised,
allowing extensive resections in POST-TEXT III and IV patients
with hepatoblastoma [2,4,18,27-31]. Considering these aspects,
we aimed to compare patients with POST-TEXT III and IV HB
from a single institution who underwent extended liver resections
and/or primary liver transplantation.

Methods

This study was approved by the Ethics and Research
Committee of the Universidade Federal de Sao Paulo under
number 1024/2018, decision 2906389. The study was carried
out in a single pediatric oncology referral center. Twenty-seven
patients with hepatoblastoma were analyzed, 18 with PRETEXT
I or IV and 13 with POST-TEXT III or IV from 2009 to 2020.
Patients with PRETEXT I and II, POST-TEXT I and II were
excluded, as well as those who were not followed up or deceased
before surgical treatment (Figure 1).

Figure 1: show patients’ characteristics and treatment results.

Gender, age, clinical condition, associated genetic syndromes, alpha-fetoprotein on admission and after neoadjuvant chemotherapy,
histology, the type of surgical resection, extended resection, and/or primary liver transplantation, intraoperative and postoperative
complications as well as recurrence and salvage liver transplantation were analyzed. Overall survival estimates were evaluated using
Kaplan-Meier curves at 12, 36, and 60 months for the group undergoing extended resection and the group undergoing primary liver

transplantation.

Results

Four female and 9 male patients with a mean age of 3 years and 9 months, one patient had microdeletion of chromosome
15q11.2, and the highest incidence in our clinical findings was 10 patients with asymptomatic abdominal mass. Mean alpha-fetoprotein
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on admission was 583.055mg/l and post neoadjuvant chemotherapy 31.764mg/l. The highest
histological incidence type was mixed. Five PRETEXT III and 8 PRETEXT IV patients were
eligible and received neoadjuvant chemotherapy according to the SIOPEL (International
Childhood Liver Tumor Strategy Group) protocol. Nine patients were classified with POST-
TEXT III and 4 POST-TEXT IV HB, one patient maintained pulmonary metastasis and
another vascular compromise to the right atrium in POST-TEXT classification. Three patients
were submitted to primary liver transplantation, one from live donor, which evolved to graft
thrombosis requiring new transplantation, and two with deceased donors, one presented bile duct
stenosis treated with interventional radiology. Ten patients underwent extended liver resections,
5 right trisegmentectomies, 3 left trisegmentectomies, one with pulmonary metastasectomy,
one with resection of thrombus with cardiopulmonary bypass, and 2 nonanatomical extended

resections. One patient had postoperative bowel obstruction which was surgically treated.
Surgical margins were free of disease (RO0) in 5 patients, with microscopic compromise (R1) in
4, and with macroscopic compromise (R2) in one. This patient was indicated for primary liver
transplantation, but this was not possible due to cerebral palsy, she underwent liver resection
intending to improve survival. Recurrence occurred in 3 patients, 2 (R0) and one (R1). Two of
these patients were salvage transplanted and the other was waiting for a graft in the analyzed
period. Of these patients, one was the patient with vascular extension up to the atrium that
progressed to death and the other is off treatment. Patient (R2) had disease progression and 5
years survival. The overall survival at 12, 36, and 60 months in the group undergoing primary
liver transplantation was 100%, and, in the group, undergoing extended resection it was 89%
(Table 1).

NEOAD- SUR- | INTRAOP POST-OP RESCUE
PRETEXT BIOPSY | PATHOLOGY ;legé‘;lﬁ JUVANT ?EII;ACFT' POST-TEXT IIEX(”EIIEAI?SE_ RESSECTION GERY | COMPLI- | COMPLI- | TRANS- g‘g;lOL' EIECRO' r&icm ég;‘;'ﬂ E{ELSE LOCAL
CT TYPE | CATIONS CATIONS PLANT
4 Yes Mixed No Yes 321604 3 No Right trisegmentectomy RO No No No Mixed No Yes Yes No No
3 Yes Mixed No Yes 38163 3 No Right trisegmentectomy R1 No No No Mixed No No Yes No No
e e . . Bowel . e e Hepatic
3 Yes Epithelial No Yes 4949 3 No Right trisegmentectomy R1 No obstruction Waiting Epithelial Yes Yes Yes Yes bed
Left trisegmentectom Risht
3 V2+Atrium Yes Epithelial No Yes 13225 3 V2+Atrium abd + atrium y+extracorporeal+atri R1 No No Yes Epithelial Yes Yes Yes Yes se nglen ¢
otomy g
4 Yes Epithelial No Yes 11283 4 No Right trisegmentectomy RO No No No Epithelial Yes Yes Yes No No
s Graft .
4 Yes Epithelial No Yes 1134 4 No Transplant RO No . Yes Mixed Yes Yes No No No
thrombosis
4 Yes Mixed No Yes 3745 3 No Nonanatomical RO No No No Mixed No Yes Yes No No
hepatectomy
3 Yes Mixed No Yes 8435 3 No Left trisegmentectomy RO No No Yes Mixed No Yes Yes Yes s:;lngllg] ¢
Left trisegmentectomy+
4P+M Yes Mixed No Yes 28 4P No pulmonary R2 No No No Mixed Yes No Yes Yes Hi)l:! ?;lc
metastasectomy
4P2 Yes Mixed No Yes 9.6 3p2 No Transplant RO No Eif:';)"jfafe No Epithelial Yes Yes No No No
4M Yes Mixed No Yes 162 3 Lung Nonanatomical R1 No No No Mixed No No Yes No No
hepatectomy
3P+V Yes Mixed No Yes 323 3 No Right trisegmentectomy R1 No No No Mixed No No Yes No No
4P2 Yes Mixed No Yes 9872 4p2 No Transplant RO No No No Mixed Yes Yes No No No
3 Volume 07; Issue 14

J Surg, an open access journal

ISSN: 2575-9760



Citation: Duarte AAB, Cypriano MS, Lederman HM, Alves MTS, De Souza FKM (2022) POST-TEXT III and IV Hepatoblastoma:
Extensive Resections or Liver Transplantation?. J Surg 7: 1550. DOI: 10.29011/2575-9760.001550

Discussion

Two major cooperative groups have joined to study
pediatric neoplasms, many advances have been achieved with
these multi-center studies since pediatric neoplasms are rare
pathologies. The COG (Children’s Oncology Group), a North
American group, started its work with liver neoplasms in the
1970s comparing chemotherapy regimens. With these studies and
the implementation of cisplatin, patients with hepatoblastoma
had better survival. [32] Further studies combining platinum with
different chemotherapeutic agents have been developed since
then, with the aim of decreasing toxicity while maintaining high
levels of success. Therefore, it created a risk stratification for
treatment guidance. [33] Later, this stratification would join the
staging proposal suggested by SIOPEL (International Childhood
Liver Tumor Strategy Group). SIOPEL, in contrast to COG,
introduced the concept of neoadjuvant chemotherapy for patients
with hepatoblastoma, for which it created a risk stratification
based on PRETEXT, about two-thirds of patients considered with
non-resectable tumor benefited from the reduction of staging
and consequent resection of the tumor, other studies have been
conducted based on risk stratification, chemotherapy regimens and
surgical resection. [12,13,15,16,34-36] Other cooperative groups
such as GPOH (Society of Pediatric Oncology and Hematology)
and JPLT (Japanese Study Group for Pediatric Liver Tumor) have
joined, with the same motivation, to conduct multi-center studies.
Some challenges in the treatment of patients with hepatoblastoma
still remain, such as high-risk, metastatic, and patients with central
POST TEXT III and IV HB. Therefore, the creation of multicenter
studies with the collaboration of cooperative groups such as CHIC
(Children's Hepatoblastoma International Collaboration), may
develop new therapeutic strategies and obtain better results for the
challenges of high-risk diseases.

The present study shows the experience of a single referral
center where all patients were treated by the same team. Survival
of patients with HB has increased with the use of platinum-based
chemotherapy, but surgery with complete resection remains an
important step for success. Historically, the surgical treatment for
patients with central PRETEXT III and IV HB is primary liver
transplantation. [11,37-39] With the implementation of neoadjuvant
chemotherapy protocols and the studies of cooperative groups,
some authors have demonstrated the possibility of partial liver
resection with results similar to those in primarily transplanted
patients.[2,27-29,40] In the sample studied, the mean age was 3
years and 9 months, with a range of 3 months to 16 years and 11
months. In other cases, the mean age was lower. [2,28] The mean
age in this study was higher due to patients number 7 and number
10, who had late diagnoses. Regarding gender, 4 female and 9
male patients were studied, and we cannot infer a prevalence due
to the small number of cases. In other cases, similar distribution
between genders occurred [28,40].

The main clinical finding at diagnosis was abdominal mass,
one patient had microdeletion syndrome of chromosome 15q11.2
and right hemihypertrophy, the other patients had no genetic
syndromes. The literature associates hepatoblastoma with multiple
genetic syndromes such as Beckwith-Wiedemann syndrome, but
the sporadic form is more prevalent, [1,5,9] similarly as in the
casuistic presented. Some studies show risk factors for tumor
recurrence. Among them are high alpha-fetoprotein levels at
diagnosis and their poor response to neoadjuvant chemotherapy,
radiological staging with PRETEXT, and the type of surgical
resection. [2,22,37,41-46] The alpha-fetoprotein levels at
diagnosis, pre-chemotherapy, ranged from 643-2565530 mg/1 and
post neoadjuvant chemotherapy 10-321604 mg/l. In this study,
relapse is not associated with higher alpha-fetoprotein levels nor
with its lower range post neoadjuvant chemotherapy. Patients
who relapsed (Numbers: 3,4,8,9) showed good response in alpha-
fetoprotein levels, with reductions greater than 95%. Radiological
staging with the PRETEXT classification is important for the initial
staging and therapeutic decision. Patients with central PRETEXT
IIT and IV HB are candidates for liver transplantation, however,
with neoadjuvant chemotherapy they might suffer a down-staging,
making tumor resection possible. In this study, of patients who
underwent liver resection (8 patients), 3 of them presented a down-
staging after neoadjuvant chemotherapy, POST-TEXT, enabling
resection. Other studies also show down-staging on POST-TEXT
making liver resection possible. [2,28]

PRETEXT staging may be associated with higher rates of
disease recurrence. In this study, the association was not observed,
since of the 4 patients who had a recurrence, one had an indication
for liver transplantation concerning the tumor, although, due to
comorbidities, she underwent liver resection (number: 9); another
patient had extrahepatic disease with vascular involvement and
thrombus extending to the right atrium (number: 4) and the others
(numbers: 3,8) had PRE and POST-TEXT III HB. Regarding
staging and tumor recurrence, 3 patients had extrahepatic disease,
2 with pulmonary metastasis, one underwent metastasectomy,
and another had resolution of the metastasis with neoadjuvant
chemotherapy. The third patient had an abdominal disease and
vascular involvement with thrombus up to the right atrium. Of
these, only the patient with pulmonary metastasis and resolution
with chemotherapy did not present recurrence. Due to the small
number of patients, we cannot state an association between relapse
and POST-TEXT in this study. As for extended liver resection, only
one patient underwent nonanatomical resection, and this patient
did not have a recurrence (number: 7). Some studies suggest that
nonanatomical resection has a higher chance of recurrence. [27,46]
All other patients underwent anatomical resections or primary liver
transplantation. No patientundergoing primary liver transplantation
relapsed and all have 1-year and 3-year disease-free survival, a
finding similar to that described by Uchida et al. in 2018. [2].
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Regarding patients who underwent extensive liver resection,
there were 2 deaths: Patient number 9, who underwent palliative
resection due to the contraindication of liver transplantation
because of the patient’s comorbidities, had an overall survival
of 5 years. Patient number 4, presented extrahepatic disease with
vascular involvement and thrombus up to the right atrium, had
an overall survival of 1 year. Two similar cases were described
by Fuchs et al. 2017. [28] In the resection group, the overall
survival rate at 1 year was 90%, when excluding patient number
9, who had an indication for transplantation. A similar survival
rate was found in the literature.[27,28,46,47] No correlation
between tumor histology and recurrence was observed, since of
the 4 recurrences 2 patients were of the epithelial type and 2 of
the mixed type. As in other casuistic [6,11,13,31], microscopically
compromised margins are not associated with recurrence in
this group of patients. Compromised microscopic margins are
not associated with recurrence in this group of patients. Of the
patients with recurrence, one had negative surgical margins, one
had macroscopic compromising, and two others had compromised
margins in microscopy evaluation, but in one of these (number
4), other factors associated with recurrence were present. Some
authors question the indications for extended liver resection
because survival rates for salvage transplantation are much
lower (20%-30%) compared to patients undergoing primary liver
transplantation (80%-90%). [4,11,23,25,47]

In the presented casuistic, 2 patients required salvage
transplantation, one patient had a 5 years disease-free survival,
and the other patient died due to disease progression. The authors
who are in favor of extended liver resection are based on survival
rates similar to those of primary transplant patients, moreover,
other issues are raised such as post-transplant morbidity, mainly
due to immunosuppression, [26,28] and complication rates
(10%-15%). [48-52] Three patients were submitted to primary
transplantation, and 2 presented complications: graft thrombosis
requiring new transplantation (number: 6) and bile duct stenosis
treated by interventional radiology (number: 10). We must
consider that complete resection is the aim in the treatment of
hepatoblastoma. Therefore, the surgical indication should be
meticulous, and primary liver transplantation should be included
in the surgical planning of these patients. Lautz et al.[28] presented
a casuistic of 14 patients with central POST-TEXT III or IV HB
who underwent liver resection in a period of 11 years, where
some patients were referred from other services for evaluation of
primary transplantation. Of these patients, 8 have the PRETEXT
information, 12 had POST-TEXT III, and 2 POST-TEXT IV, 12
extended resections were performed and one patient required
salvage liver transplantation. The overall survival rate at 1, 2, and
5 years was 93%, 91%, and 88%, respectively. Since some patients
were referred from other services, there are no staging data before
neoadjuvant chemotherapy, which compromises the comparison

with our study, since the response to neoadjuvant treatment may
be a factor in better prognosis, also do not present data on patients
undergoing primary liver transplantation.

Busweiler et al.[40] presented a study of 103 patients over
23 years in the Netherlands, where they stratify only by PRETEXT
being 26 patients III and 20 IV. As for the surgeries performed,
18 were primary liver transplants and 76 liver resections with
32 extended resections, the overall survival was 92% at 5 years
for the group undergoing liver resection and 77% for the group
undergoing primary liver transplantation. In this study, the patients
were stratified with PRETEXT, so the comparison with our sample
is impaired since no data on the response to chemotherapy are
available. In addition, the evaluated survival rate considers 103
patients from PRETEXT I-IV, so we cannot compare with our
sample, which evaluates the most advanced stages, despite having
similar survival rates. Fonseca et al.[11], in a paper assessing the
need for free surgical margins after liver resection, presented 6
patients over 5 years, 3 PRETEXT Il and 3 PRETEXT IV patients
undergoing extended liver resections. No impact on survival was
observed for patients with compromised microscopic margins over
the mean observation period of 3.3 years. Although the aim of the
paper is different from what we present, we may extract that besides
negative surgical margins seeming to have no impact on survival,
extended liver resection may be an option for liver transplantation.
Fuchs et al.[28] presented 27 patients over 23 years, of which 16
and 11 were PRETEXT III and IV respectively; and POST-TEXT
IIT and IV 21 and 6 respectively. All patients underwent extended
liver resections, and the overall survival estimate was 80.7% at 5
years.

In comparison to our work, Fuchs et al.[28] have as exclusion
criteria patients undergoing primary liver transplantation. They
conclude that in selected cases extended liver resection for patients
with POST-TEXT Il and IV HB is possible to achieve high survival
rates. We present similar results for a similar group of patients,
and in addition, we present results from patients undergoing
primary liver transplantation. Uchida et al.[2] published a study
of 24 patients over 5 years who were referred to their service for
evaluation of the need for liver transplantation. They were patients
with PRETEXT and POST-TEXT II, III, and IV HB. Twelve
patients underwent primary liver transplantation, 8 underwent
extensive resection and 4 underwent liver resection. They obtained
overall survival of the entire sample of 95.8% at 1, 3, and 5 years in
the group of patients who underwent liver resection; of 91.7% and
100% in the group who underwent primary liver transplantation
at 5 years. In comparison with our study, the survival rates are
similar, but we must take into consideration that only patients with
central POST-TEXT III and IV HB were included in the present
study, unlike the Uchida et al. [2] study, which included patients
with all stages. Due to the small sample size and the limited
follow-up time of 1 year in one of the patients, the statistical
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analysis was compromised, although it may be considered that
concerning patients who underwent extended resection, the overall
survival in this sample was about 85%. Excluding patient number
9, who had palliative surgery, the survival rate is 90%. Given these
good results, extended liver resection for central POST-TEXT
III and IV HB is feasible. We found limitations in the study, the
small number of patients, thus making it impossible to perform
statistical analyses to substantiate the results, which makes it
difficult to establish treatment protocols. In this aspect, multicenter
cooperative groups must carry out studies to obtain larger casuistic
and more significant results.

Conclusion

Patients with central POST-TEXT III and IV hepatoblastoma
undergoing extended liver resection had comparable results to
those undergoing primary liver transplantation.

References

1. Spector LG, Birch J (2012) The epidemiology of hepatoblastoma.
Pediatr Blood Cancer 59: 776-779.

2. Uchida H, Sakamoto S, Sasaki K, Takeda M, Hirata Y, et al. (2018)
Surgical treatment strategy for advanced hepatoblastoma: Resection
versus transplantation. Pediatr Blood Cancer 65: e27383.

3. Turcotte LM, Georgieff MK, Ross JA, Feusner JH, Tomlinson GE, et
al. (2014) Neonatal medical exposures and characteristics of low birth
weight hepatoblastoma cases: a report from the Children’s Oncology
Group. Pediatr Blood Cancer 61: 2018-2023.

4. Otte JB, Pritchard J, Aronson DC, Brown J, Czauderna P, et al.
(2004) International Society of Pediatric Oncology (SIOP). Liver
transplantation for hepatoblastoma: results from the International
Society of Pediatric Oncology (SIOP) study SIOPEL-1 and review of
the world experience. Pediatr Blood Cancer 42:74-83.

5. Kremer N, Walther AE, Tiao GM (2014) Management of
hepatoblastoma: an update. Curr  Opin Pediatr 26: 362-369.

6. Schnater JM, Aronson DC, Plaschkes J, Perilongo G, Brown J, et al.
(2002) Surgical view of the treatment of patients with hepatoblastoma:
results from the first prospective trial of the International Society of
Pediatric Oncology Liver Tumor Study Group. Cancer 94: 1111-1120.

7. Darbari A, Sabin KM, Shapiro CN, Schwarz KB (2003) Epidemiology
of primary hepatic malignancies in U.S. children. Hepatology 38: 560-
566.

8. Czauderna P, Lopez-Terrada D, Hiyama E, Haberle B, Malogolowkin
MH, et al. (2014) Hepatoblastoma state of the art: pathology, genetics,
risk stratification, and chemotherapy. Curr Opin Pediatr 26: 19-28.

9. Lopez-Terrada D, Alaggio R, de Davila MT, Czauderna P, Hiyama
E, et al. (2014) Children’s Oncology Group Liver Tumor Committee.
Towards an international pediatric liver tumor consensus classification:
proceedings of the Los Angeles COG liver tumors symposium. Mod
Pathol 27: 472-491.

10. Suson EM, Klotz D Jr, Kottmeier PK (1975) Liver trauma in children. J
Pediatr Surg 10: 411-417.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

Dalllgna P, Brugieres L, Christin AS, Maibach R, Casanova M, et
al. (2018) Hepatoblastoma in children aged less than six months at
diagnosis: A report from the SIOPEL group. Pediatr Blood Cancer 65.

Brown J, Perilongo G, Shafford E, Keeling J, Pritchard J, et al. (2000)
Pretreatment prognostic factors for children with hepatoblastoma--
results from the International Society of Pediatric Oncology (SIOP)
study SIOPEL 1. Eur J Cancer 36: 1418-1425.

Zsiros J, Maibach R, Shafford E, Brugieres L, Brock P, et al. (2010)
Successful treatment of childhood high-risk hepatoblastoma with
dose-intensive multiagent chemotherapy and surgery: final results of
the SIOPEL-3HR study. J Clin Oncol 28: 2584-2590.

Meyers RL, Tiao G, de Ville de Goyet J, Superina R, et al. (2014)
Hepatoblastoma state of the art: pre-treatment extent of disease,
surgical resection guidelines and the role of liver transplantation. Curr
Opin Pediatr 26: 29-36.

Perilongo G, Maibach R, Shafford E, Brugieres L, Brock P, et al.
(2009) Cisplatin versus cisplatin plus doxorubicin for standard-risk
hepatoblastoma. N Engl J Med 361: 1662-1670.

Zsiros J, Brugieres L, Brock P, Roebuck D, Maibach R, et al. (2013)
International Childhood Liver Tumours Strategy Group (SIOPEL).
Dose-dense cisplatin-based chemotherapy and surgery for children
with high-risk hepatoblastoma (SIOPEL-4): a prospective, single-arm,
feasibility study. Lancet Oncol 14: 834-842.

Roebuck DJ, Aronson D, Clapuyt P, Czauderna P, de Ville de Goyet
J, et al. (2007) International Childrhood Liver Tumor Strategy Group.
2005 PRETEXT: a revised staging system for primary malignant liver
tumours of childhood developed by the SIOPEL group. Pediatr Radiol
37: 123-132.

Lim IIP, Bondoc AJ, Geller JI, Tiao GM (2018) Hepatoblastoma-The
Evolution of Biology, Surgery, and Transplantation. Children (Basel)
6: 1.

Meyers AB, Towbin AJ, Geller JI, Podberesky DJ (2012)
Hepatoblastoma imaging with gadoxetate disodium-enhanced MRI-
-typical, atypical, pre- and post-treatment evaluation. Pediatr Radiol
42: 859-866.

Meyers RL, Maibach R, Hiyama E, Haberle B, Krailo M, et al. (2017)
Risk-stratified staging in paediatric hepatoblastoma: a unified analysis
from the Children’s Hepatic tumors International Collaboration. Lancet
Oncol 18: 122-131.

Perilongo G, Shafford E, Plaschkes J (2000) Liver Tumour Study
Group of the International Society of Paediatric Oncology. SIOPEL
trials using preoperative chemotherapy in hepatoblastoma. Lancet
Oncol 1: 94-100.

Cruz RJ Jr, Ranganathan S, Mazariegos G, Soltys K, Nayyar N, et al.
(2013) Analysis of national and single-center incidence and survival
after liver transplantation for hepatoblastoma: new trends and future
opportunities. Surgery 153: 150-159.

McAteer JP, Goldin AB, Healey PJ, Gow KW (2013) Surgical treatment
of primary liver tumors in children: outcomes analysis of resection and
transplantation in the SEER database. Pediatr Transplant 17: 744-750.

Pritchard J, Brown J, Shafford E, Perilongo G, Brock P, et al.
(2000) Cisplatin, doxorubicin, and delayed surgery for childhood
hepatoblastoma: a successful approach--results of the first prospective
study of the International Society of Pediatric Oncology. J Clin Oncol
18: 3819-3828.

6
J Surg, an open access journal
ISSN: 2575-9760

Volume 07; Issue 14


https://pubmed.ncbi.nlm.nih.gov/22692949/#:~:text=Few causes of hepatoblastoma have,account for few cases overall.
https://pubmed.ncbi.nlm.nih.gov/22692949/#:~:text=Few causes of hepatoblastoma have,account for few cases overall.
https://pubmed.ncbi.nlm.nih.gov/30084209/
https://pubmed.ncbi.nlm.nih.gov/30084209/
https://pubmed.ncbi.nlm.nih.gov/30084209/
https://pubmed.ncbi.nlm.nih.gov/25044669/
https://pubmed.ncbi.nlm.nih.gov/25044669/
https://pubmed.ncbi.nlm.nih.gov/25044669/
https://pubmed.ncbi.nlm.nih.gov/25044669/
https://pubmed.ncbi.nlm.nih.gov/14752798/
https://pubmed.ncbi.nlm.nih.gov/14752798/
https://pubmed.ncbi.nlm.nih.gov/14752798/
https://pubmed.ncbi.nlm.nih.gov/14752798/
https://pubmed.ncbi.nlm.nih.gov/14752798/
https://pubmed.ncbi.nlm.nih.gov/24759227/
https://pubmed.ncbi.nlm.nih.gov/24759227/
https://pubmed.ncbi.nlm.nih.gov/11920482/
https://pubmed.ncbi.nlm.nih.gov/11920482/
https://pubmed.ncbi.nlm.nih.gov/11920482/
https://pubmed.ncbi.nlm.nih.gov/11920482/
https://pubmed.ncbi.nlm.nih.gov/12939582/
https://pubmed.ncbi.nlm.nih.gov/12939582/
https://pubmed.ncbi.nlm.nih.gov/12939582/
https://pubmed.ncbi.nlm.nih.gov/24322718/
https://pubmed.ncbi.nlm.nih.gov/24322718/
https://pubmed.ncbi.nlm.nih.gov/24322718/
https://pubmed.ncbi.nlm.nih.gov/24008558/
https://pubmed.ncbi.nlm.nih.gov/24008558/
https://pubmed.ncbi.nlm.nih.gov/24008558/
https://pubmed.ncbi.nlm.nih.gov/24008558/
https://pubmed.ncbi.nlm.nih.gov/24008558/
https://pubmed.ncbi.nlm.nih.gov/1142053/
https://pubmed.ncbi.nlm.nih.gov/1142053/
https://pubmed.ncbi.nlm.nih.gov/28921839/
https://pubmed.ncbi.nlm.nih.gov/28921839/
https://pubmed.ncbi.nlm.nih.gov/28921839/
https://pubmed.ncbi.nlm.nih.gov/10899656/
https://pubmed.ncbi.nlm.nih.gov/10899656/
https://pubmed.ncbi.nlm.nih.gov/10899656/
https://pubmed.ncbi.nlm.nih.gov/10899656/
https://pubmed.ncbi.nlm.nih.gov/20406943/
https://pubmed.ncbi.nlm.nih.gov/20406943/
https://pubmed.ncbi.nlm.nih.gov/20406943/
https://pubmed.ncbi.nlm.nih.gov/20406943/
https://pubmed.ncbi.nlm.nih.gov/24362406/
https://pubmed.ncbi.nlm.nih.gov/24362406/
https://pubmed.ncbi.nlm.nih.gov/24362406/
https://pubmed.ncbi.nlm.nih.gov/24362406/
https://pubmed.ncbi.nlm.nih.gov/19846851/
https://pubmed.ncbi.nlm.nih.gov/19846851/
https://pubmed.ncbi.nlm.nih.gov/19846851/
https://pubmed.ncbi.nlm.nih.gov/23831416/
https://pubmed.ncbi.nlm.nih.gov/23831416/
https://pubmed.ncbi.nlm.nih.gov/23831416/
https://pubmed.ncbi.nlm.nih.gov/23831416/
https://pubmed.ncbi.nlm.nih.gov/23831416/
https://pubmed.ncbi.nlm.nih.gov/17186233/
https://pubmed.ncbi.nlm.nih.gov/17186233/
https://pubmed.ncbi.nlm.nih.gov/17186233/
https://pubmed.ncbi.nlm.nih.gov/17186233/
https://pubmed.ncbi.nlm.nih.gov/17186233/
https://pubmed.ncbi.nlm.nih.gov/30577683/
https://pubmed.ncbi.nlm.nih.gov/30577683/
https://pubmed.ncbi.nlm.nih.gov/30577683/
https://pubmed.ncbi.nlm.nih.gov/22419052/
https://pubmed.ncbi.nlm.nih.gov/22419052/
https://pubmed.ncbi.nlm.nih.gov/22419052/
https://pubmed.ncbi.nlm.nih.gov/22419052/
https://pubmed.ncbi.nlm.nih.gov/27884679/
https://pubmed.ncbi.nlm.nih.gov/27884679/
https://pubmed.ncbi.nlm.nih.gov/27884679/
https://pubmed.ncbi.nlm.nih.gov/27884679/
https://pubmed.ncbi.nlm.nih.gov/11905674/
https://pubmed.ncbi.nlm.nih.gov/11905674/
https://pubmed.ncbi.nlm.nih.gov/11905674/
https://pubmed.ncbi.nlm.nih.gov/11905674/
https://pubmed.ncbi.nlm.nih.gov/23331862/
https://pubmed.ncbi.nlm.nih.gov/23331862/
https://pubmed.ncbi.nlm.nih.gov/23331862/
https://pubmed.ncbi.nlm.nih.gov/23331862/
https://pubmed.ncbi.nlm.nih.gov/23992390/
https://pubmed.ncbi.nlm.nih.gov/23992390/
https://pubmed.ncbi.nlm.nih.gov/23992390/
https://pubmed.ncbi.nlm.nih.gov/11078495/
https://pubmed.ncbi.nlm.nih.gov/11078495/
https://pubmed.ncbi.nlm.nih.gov/11078495/
https://pubmed.ncbi.nlm.nih.gov/11078495/
https://pubmed.ncbi.nlm.nih.gov/11078495/

Citation: Duarte AAB, Cypriano MS, Lederman HM, Alves MTS, De Souza FKM (2022) POST-TEXT III and IV Hepatoblastoma:
Extensive Resections or Liver Transplantation?. J Surg 7: 1550. DOI: 10.29011/2575-9760.001550

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

Otte JB, de Ville de Goyet J, Reding R (2005) Liver transplantation for
hepatoblastoma: indications and contraindications in the modern era.
Pediatr Transplant 9: 557-565.

Pham TA, Gallo AM, Concepcion W, Esquivel CO, Bonham CA (2015)
Effect of Liver Transplant on Long-term Disease-Free Survival in
Children With Hepatoblastoma and Hepatocellular Cancer. JAMA
Surg 150: 1150-1158.

Lautz TB, Ben-Ami T, Tantemsapya N, Gosiengdfiao Y, Superina RA
(2011) Successful nontransplant resection of POST-TEXT Il and IV
hepatoblastoma. Cancer 117: 1976-1983.

Fuchs J, Cavdar S, Blumenstock G, Ebinger M, Schéfer JF, et al.
(2017) POST-TEXT Il and IV Hepatoblastoma: Extended Hepatic
Resection Avoids Liver Transplantation in Selected Cases. Ann Surg
266: 318-323.

Aronson DC, Weeda VB, Maibach R, Czauderna P, Dall'lgna P,
et al. (2019) Childhood Liver Tumour Strategy Group (SIOPEL).
Microscopically positive resection margin after hepatoblastoma
resection: what is the impact on prognosis? A Childhood Liver Tumours
Strategy Group (SIOPEL) report. Eur J Cancer 2019.

Medical and Pediatric Oncology 35.

Ren X, Li H, Diao M, Xu H, Li L (2020) Impact of microscopically
margin-positive resection on survival in children with hepatoblastoma
after hepatectomy: a retrospective cohort study. Int J Clin Oncol 25:
765-773.

Douglass EC, Reynolds M, Finegold M, Cantor AB, Glicksman A (1993)
Cisplatin, vincristine, and fluorouracil therapy for hepatoblastoma: a
Pediatric Oncology Group study. J Clin
Oncol 11: 96-99.

Malogolowkin MH, Katzenstein HM, Krailo M, Meyers RL (2012)
Treatment of hepatoblastoma: the North American cooperative group
experience. Front Biosci (Elite Ed) 4: 1717-1723.

Aronson DC, Schnater JM, Staalman CR, Weverling GJ, Plaschkes
J, et al. (2005) Predictive value of the pretreatment extent of disease
system in hepatoblastoma: results from the International Society of
Pediatric Oncology Liver Tumor Study Group SIOPEL-1 study. J Clin
Oncol 23: 1245-1252.

Czauderna P (2012) Hepatoblastoma throughout SIOPEL trials -
clinical lessons learnt. Front Biosci (Elite Ed) 4: 470-479.

Perilongo G, Shafford E, Maibach R, Aronson D, Brugiéres L, et al.
(2004) International Society of Paediatric Oncology-SIOPEL 2. Risk-
adapted treatment for childhood hepatoblastoma. final report of the
second study of the International Society of Paediatric Oncology--
SIOPEL 2. Eur J Cancer 40: 411-421.

Pimpalwar AP, Sharif K, Ramani P, Stevens M, Grundy R, et al.
(2002) Strategy for hepatoblastoma management: Transplant versus
nontransplant surgery. J Pediatr Surg 37: 240-245.

Khaderi S, Guiteau J, Cotton RT, O’'Mahony C, Rana A, et al. (2014)
Role of liver transplantation in the management of hepatoblastoma in
the pediatric population. World J Transplant 4: 294-298.

Arrena S, Hernandez F, Miguel M, de la Torre CA, Moreno AM,
et al. (2011) High-risk hepatoblastoma: results in a pediatric liver
transplantation center. Eur J Pediatr Surg 21: 18-20.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Busweiler LA, Wijnen MH, Wilde JC, Sieders E, Terwisscha van
Scheltinga SE, et al. (2017) Surgical treatment of childhood
hepatoblastoma in the Netherlands (1990-2013). Pediatr Surg Int 33:
23-31.

Venkatramani R, Furman WL, Fuchs J, Warmann SW, Malogolowkin
MH (2012) Current and future management strategies for relapsed or
progressive hepatoblastoma. Paediatr Drugs 14: 221-232.

Meyers RL, Rowland JR, Krailo M, Chen Z, Katzenstein HM, et al.
(2009) Predictive power of pretreatment prognostic factors in children
with hepatoblastoma: a report from the Children’s Oncology Group.
Pediatr Blood Cancer 53: 1016-1022.

Shi 'Y, Commander SJ, Masand PM, Heczey A, Goss JA, et al. (2017)
Vascular invasion is a prognostic indicator in hepatoblastoma. J
Pediatr Surg 52: 956-961.

Trobaugh-Lotrario AD, Tomlinson GE, Finegold MJ, Gore L, Feusner
JH (2009) Small cell undifferentiated variant of hepatoblastoma:
adverse clinical and molecular features similar to rhabdoid tumors.
Pediatr Blood Cancer 52: 32834.

Wang LL, Filippi RZ, Zurakowski D, Archibald T, Vargas SO, et al.
(2010) Effects of neoadjuvant chemotherapy on hepatoblastoma: a
morphologic and immunohistochemical study. Am J Surg Pathol 34:
287-299.

Fuchs J, Rydzynski J, Hecker H, Mildenberger H, Birger D, et al.
(2002) German Cooperative Liver Tumour Studies HB 89 and HB 94.
The influence of preoperative chemotherapy and surgical technique
in the treatment of hepatoblastoma--a report from the German
Cooperative Liver Tumour Studies HB 89 and HB 94. Eur J Pediatr
Surg 12: 255-261.

Katzenstein HM, London WB, Douglass EC, Reynolds M, Plaschkes J,
etal. (2002) Treatment of unresectable and metastatic hepatoblastoma:
a pediatric oncology group phase Il study. J Clin Oncol 20: 3438-3444.

El-Gendi A, Fadel S, EI-Shafei M, Shawky A (2018) Avoiding
liver transplantation in post-treatment extent of disease Il and IV
hepatoblastoma. Pediatr Int 60: 862-868.

Browne M, Sher D, Grant D, Deluca E, Alonso E, et al. (2008) Survival
after liver transplantation for hepatoblastoma: a 2-center experience. J
Pediatr Surg 43: 1973-1981.

Shin M, Song S, Kim JM, Kwon CH, Kim SJ, et al. (2012) Donor
morbidity including biliary complications in living-donor liver
transplantation: single-center analysis of 827 cases. Transplantation
93: 942-948.

lwasaki J, lida T, Mizumoto M, Uemura T, Yagi S, et al. (2014) Donor
morbidity in right and left hemiliver living donor liver transplantation:
the impact of graft selection and surgical innovation on donor safety.
Transpl Int 27: 1205-1213.

Abecassis MM, Fisher RA, Olthoff KM, Freise CE, Rodrigo DR,
et al. (2012) Complications of living donor hepatic lobectomy--a
comprehensive report. Am J Transplant 12: 1208-1217.

7

J Surg, an open access journal
ISSN: 2575-9760

Volume 07; Issue 14


https://pubmed.ncbi.nlm.nih.gov/16176410/
https://pubmed.ncbi.nlm.nih.gov/16176410/
https://pubmed.ncbi.nlm.nih.gov/16176410/
https://pubmed.ncbi.nlm.nih.gov/26308249/
https://pubmed.ncbi.nlm.nih.gov/26308249/
https://pubmed.ncbi.nlm.nih.gov/26308249/
https://pubmed.ncbi.nlm.nih.gov/26308249/
https://pubmed.ncbi.nlm.nih.gov/21509775/
https://pubmed.ncbi.nlm.nih.gov/21509775/
https://pubmed.ncbi.nlm.nih.gov/21509775/
https://pubmed.ncbi.nlm.nih.gov/27501172/
https://pubmed.ncbi.nlm.nih.gov/27501172/
https://pubmed.ncbi.nlm.nih.gov/27501172/
https://pubmed.ncbi.nlm.nih.gov/27501172/
https://pubmed.ncbi.nlm.nih.gov/30528797/
https://pubmed.ncbi.nlm.nih.gov/30528797/
https://pubmed.ncbi.nlm.nih.gov/30528797/
https://pubmed.ncbi.nlm.nih.gov/30528797/
https://pubmed.ncbi.nlm.nih.gov/30528797/
https://onlinelibrary.wiley.com/toc/1096911x/2000/35/3
https://pubmed.ncbi.nlm.nih.gov/31701290/
https://pubmed.ncbi.nlm.nih.gov/31701290/
https://pubmed.ncbi.nlm.nih.gov/31701290/
https://pubmed.ncbi.nlm.nih.gov/31701290/
https://pubmed.ncbi.nlm.nih.gov/8380296/
https://pubmed.ncbi.nlm.nih.gov/8380296/
https://pubmed.ncbi.nlm.nih.gov/8380296/
https://pubmed.ncbi.nlm.nih.gov/8380296/
https://pubmed.ncbi.nlm.nih.gov/22201987/
https://pubmed.ncbi.nlm.nih.gov/22201987/
https://pubmed.ncbi.nlm.nih.gov/22201987/
https://pubmed.ncbi.nlm.nih.gov/15718322/
https://pubmed.ncbi.nlm.nih.gov/15718322/
https://pubmed.ncbi.nlm.nih.gov/15718322/
https://pubmed.ncbi.nlm.nih.gov/15718322/
https://pubmed.ncbi.nlm.nih.gov/15718322/
https://pubmed.ncbi.nlm.nih.gov/22201887/
https://pubmed.ncbi.nlm.nih.gov/22201887/
https://pubmed.ncbi.nlm.nih.gov/14746860/
https://pubmed.ncbi.nlm.nih.gov/14746860/
https://pubmed.ncbi.nlm.nih.gov/14746860/
https://pubmed.ncbi.nlm.nih.gov/14746860/
https://pubmed.ncbi.nlm.nih.gov/14746860/
https://pubmed.ncbi.nlm.nih.gov/11819207/
https://pubmed.ncbi.nlm.nih.gov/11819207/
https://pubmed.ncbi.nlm.nih.gov/11819207/
https://pubmed.ncbi.nlm.nih.gov/25540737/
https://pubmed.ncbi.nlm.nih.gov/25540737/
https://pubmed.ncbi.nlm.nih.gov/25540737/
https://pubmed.ncbi.nlm.nih.gov/20938901/
https://pubmed.ncbi.nlm.nih.gov/20938901/
https://pubmed.ncbi.nlm.nih.gov/20938901/
https://pubmed.ncbi.nlm.nih.gov/27730288/
https://pubmed.ncbi.nlm.nih.gov/27730288/
https://pubmed.ncbi.nlm.nih.gov/27730288/
https://pubmed.ncbi.nlm.nih.gov/27730288/
https://pubmed.ncbi.nlm.nih.gov/22702740/
https://pubmed.ncbi.nlm.nih.gov/22702740/
https://pubmed.ncbi.nlm.nih.gov/22702740/
https://pubmed.ncbi.nlm.nih.gov/19588519/
https://pubmed.ncbi.nlm.nih.gov/19588519/
https://pubmed.ncbi.nlm.nih.gov/19588519/
https://pubmed.ncbi.nlm.nih.gov/19588519/
https://pubmed.ncbi.nlm.nih.gov/28347528/
https://pubmed.ncbi.nlm.nih.gov/28347528/
https://pubmed.ncbi.nlm.nih.gov/28347528/
https://pubmed.ncbi.nlm.nih.gov/18985717/
https://pubmed.ncbi.nlm.nih.gov/18985717/
https://pubmed.ncbi.nlm.nih.gov/18985717/
https://pubmed.ncbi.nlm.nih.gov/18985717/
https://pubmed.ncbi.nlm.nih.gov/20118773/
https://pubmed.ncbi.nlm.nih.gov/20118773/
https://pubmed.ncbi.nlm.nih.gov/20118773/
https://pubmed.ncbi.nlm.nih.gov/20118773/
https://pubmed.ncbi.nlm.nih.gov/12369004/
https://pubmed.ncbi.nlm.nih.gov/12369004/
https://pubmed.ncbi.nlm.nih.gov/12369004/
https://pubmed.ncbi.nlm.nih.gov/12369004/
https://pubmed.ncbi.nlm.nih.gov/12369004/
https://pubmed.ncbi.nlm.nih.gov/12369004/
https://pubmed.ncbi.nlm.nih.gov/12177104/
https://pubmed.ncbi.nlm.nih.gov/12177104/
https://pubmed.ncbi.nlm.nih.gov/12177104/
https://pubmed.ncbi.nlm.nih.gov/29906299/
https://pubmed.ncbi.nlm.nih.gov/29906299/
https://pubmed.ncbi.nlm.nih.gov/29906299/
https://pubmed.ncbi.nlm.nih.gov/18970927/
https://pubmed.ncbi.nlm.nih.gov/18970927/
https://pubmed.ncbi.nlm.nih.gov/18970927/
https://pubmed.ncbi.nlm.nih.gov/22357173/
https://pubmed.ncbi.nlm.nih.gov/22357173/
https://pubmed.ncbi.nlm.nih.gov/22357173/
https://pubmed.ncbi.nlm.nih.gov/22357173/
https://pubmed.ncbi.nlm.nih.gov/25082133/
https://pubmed.ncbi.nlm.nih.gov/25082133/
https://pubmed.ncbi.nlm.nih.gov/25082133/
https://pubmed.ncbi.nlm.nih.gov/25082133/
https://pubmed.ncbi.nlm.nih.gov/22335782/
https://pubmed.ncbi.nlm.nih.gov/22335782/
https://pubmed.ncbi.nlm.nih.gov/22335782/

