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Our Experience in Hepatoblastoma Surgery

 A B S T R A C T  

Objective: In this study, we aimed to present our patients with hepatoblastoma who 
had undergone surgery.
Materials and Methods: The patients who had been operated for hepatoblastoma in 
the last ten years at Çukurova University Hospital were included in the study. The age, 
gender, complaints, blood alpha-fetoprotein level, whether neoadjuvant chemothera-
py was administered, size, stage, surgical findings, distant metastasis, postoperative 
complications, outcome, and mortality were assessed.
Results: We operated on 22 patients with hepatoblastoma in the last ten years. We 
could access data of 17 patients. The mean age of the patients was 22 months (4-96 
months). 88% of the patients were aged younger than 5 years and 76% younger than 
3 years. Seven patients were male, and ten were female. Fourteen patients present-
ed with abdominal distention and swelling. One patient was admitted to the hospi-
tal with weight loss, one with diarrhea and one with a fever. In the first evaluation, 
eight patients were in stage 2 and nine in stage 3 according to the PRETEXT stag-
ing. We did not have any stage 1 or 4 patients. Alpha-fetoprotein level levels were high 
in 16 patients. The mean size of the mass was 11.5 cm at the first evaluation. One pa-
tient underwent surgery for trans-arterial chemoembolization since the tumor could 
not be excised after chemotherapy; we were able to excise the tumor totally follow-
ing trans-arterial chemoembolization. Two patients had portal vein thrombosis and 
one was excised during surgery. Seven patients had undergone right, three patients 
right-expanded, three patients left-expanded, one patient segmental 6-7, and three 
patients left hepatectomy. Distant metastases were present in two patients (lungs). 
Mortality occurred in one patient.
Conclusion: Multidisciplinary approach is fundamental in hepatoblastoma and other 
malignant masses. Not only pediatric oncology but also alternative treatment options 
such as trans-arterial chemotherapy should be considered.
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INTRODUCTION

Hepatoblastoma is the most common malignant 
hepatic tumor in childhood and the third most com-
mon solid tumor following nephroblastoma and 
neuroblastoma in children under three years of age 
[1,2]. In Western countries, 1.5 / 1.000.000 new cas-
es are seen in children aged 15 years and young-
er [3]. Historically, it was first described by Willis in 
1898. Regarding the treatment of hepatoblastoma, 

surgery (complete resection) plays an essential role 
besides chemotherapy and radiotherapy [4,5]. A 
better understanding of liver anatomy has reduced 
surgical complications, and, due to innovations in 
chemotherapy, overall survival has increased from 
35% to 83% [6]. In this study, we aimed to present 
the results of our patients with hepatoblastoma 
who had undergone surgery.
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MATERIALS and METHODS

We retrospectively evaluated the data of chil-
dren under 18 years of age who had been oper-
ated for hepatoblastoma at Çukurova University 
Balcalı Hospital. This study was approved by the 
local ethics committee and was executed under 
the Declaration of Helsinki prepared by The World 
Medical Association. The diagnosis of hepatoblas-
toma was made histopathologically. The patients’ 
data were retrieved from the Cukurova University 
Registry.
The age at the time of diagnosis, the gender, com-
plaints, the blood alpha-fetoprotein (AFP) level, 
whether neoadjuvant chemotherapy was adminis-
tered, chemotherapeutic drugs, the dimensions of 
the mass, the stage, surgical findings, the presence 
of distant metastases, follow-up and mortality were 
evaluated. For evaluation of the complications, the 
Clavien-Dindo scoring was used [7,8]. The reduction 
of the mass size of the patients after chemotherapy 
was also evaluated.

Surgical Technique:

Anatomical resection was the preferred surgical 
technique for hepatoblastoma. A non-anatomical 
resection was only performed in patients who were 
not suitable for anatomical resection. The surgical 
technique was described as follows: after abdomi-
nal exploration, the triangular ligament and liga-
mentum teres were dissected and cut, and the falci-
form ligament was ligated. Then, the liver could be 
mobilized. The short hepatic veins were bound and 
ligated; the liver was cleaved from the vena cava. 
The dissection of the portal hilum started with cho-
lecystectomy, and then, the portal hilum was ex-
posed. First, the hepatic artery was double-ligated 
and cut. Then, the extrahepatic ligation of the por-
tal vein was performed. Last, the hepatic bile duct 
was exposed, ligated, and cut. After the formation 
of a demarcation line, parenchymal resection pro-
ceeded, and was performed by the clamp-crash 
technique. The hepatic vein was finally ligated and 
sutured with nonabsorbable sutures. The operation 

was ended after controlling for bleeding and bile 
leakage.
RESULTS
This retrospective study was performed at Çukurova 
University. Twenty-two children with hepatoblasto-
ma were included in the study. Data of 17 patients 
were available. Seven patients were male, and 10 
were female. The mean age of the patients was 22.4 
months (4-96 months).
 The complaints during admission to the hospital in-
volved distention in 14 patients, diarrhea in one pa-
tient, weight loss in one patient, and fever in one pa-
tient. The blood AFP level was elevated in all but one 
patient. The median AFP value at the time of diagno-
sis was 37500 ng/ml (47-277000). Histopathological 
examination of the patient with the normal AFP lev-
el was mixed type. 
The staging of the patients was performed accord-
ing to the PRETEXT system. We did not have any 
stage 1 or 4 patients. Eight patients were in stage 2, 
and 9 patients were in stage 3 — one of our patients 
with stage 2 presented with involvement of the cau-
date lobe. Sixteen of the patients were diagnosed 
by a tru-cut biopsy performed by the Department 
of Interventional Radiology. 
These 17 patients were operated on following ad-
ministration of neoadjuvant chemotherapy. One 
patient was initially operated on without adminis-
tering neoadjuvant chemotherapy. This patient had 
mostly cystic tumor in the liver. One patient under-
went an emergency operation for hemorrhage after 
the tru-cut biopsy. Before the emergency operation, 
the interventional radiologist performed arterial 
embolization, but the bleeding could not be taken 
under control and then, tumor excision was success-
fully performed. The tumor of one patient who re-
ceived neoadjuvant chemotherapy was not resect-
able. This patient was administered trans-arterial 
chemotherapy by the Department of Interventional 
Radiology. For chemoembolization, 40 microns-30 
mg of doxorubicin was administered via the he-
patic artery. After trans-arterial chemoemboliza-
tion (TACE), the patient was re-evaluated and then 
the tumor was observed for its appropriateness 
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regarding surgical resection. The tumor was resect-
ed totally (Figure 1). 

As neoadjuvant chemotherapeutics, 15 patients re-
ceived cisplatin, 5-fluorouracil, and vincristine. Two 
patients received cisplatin and Adriamycin. The me-
dian number of neoadjuvant chemotherapy cures 
was 6 (4-10).
 The mean tumor diameter was 10 cm (8-16 cm) at 
the time of diagnosis.  The mean tumor diameter 
following neoadjuvant chemotherapy, but before 
surgery was 5 cm (3-7 cm). The mean tumor diam-
eter was found to be reduced by 56.1% after receiv-
ing neoadjuvant chemotherapy.
Seven patients had undergone a right hepatecto-
my, three a left hepatectomy, three a right-expand-
ed hepatectomy, three a left-expanded hepatecto-
my, and one patient had undergone segmentecto-
my. Anatomical excision was performed in 16 pa-
tients. In one patient, however, there was a throm-
bus in the portal vein together with collateral por-
tal veins. Since a safe anatomical resection could not 
be performed because of the presence of collater-
al portal veins, a segmentectomy was performed in 
this patient. In another patient with hepatoblasto-
ma in the left lobe, a portal venous thrombus locat-
ed mainly within the left portal vein was identified 

Before TACE After TACE 

Figure 1: Computed tomography images of unresectable tumor before and after TACE

during the operation, and then, the thrombus was 
excised together with the tumor.
 The median operation time was 6 hours (4-11 
hours). Distant metastases were present in three pa-
tients, and all metastases involved the lungs.
Postoperative complications of all patients were re-
corded according to the Clavien-Dindo Scoring sys-
tem. The number of patients having Clavien-Dindo 
grade of 1 was 9, Clavien-Dindo grade of 2 was 7, 
and Clavien-Dindo grade of 5 was 1; one patient had 
a fatal outcome. 
Liver transplantation was performed in one patient. 
This patient had initially undergone a right hepa-
tectomy. Then, however, the tumor recurred in the 
left hepatic lobe. The patient is still followed up 
uneventfully.  

DISCUSSION

Management of hepatoblastoma has shown signif-
icant improvement over the last 30 years. The pres-
ence of effective chemotherapeutic agents, under-
standing the anatomy of the liver better, more re-
liable surgery, together with better anesthesia and 
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post-operative care, have significant roles in such 
improvement [9].
Hepatoblastoma is the third most common malig-
nant tumor in children under 3 years of age, and its 
prevalence in children is 1.5 / 1 000 000 [10]. Several 
groups were established and published guidelines 
to improve the treatment of children with this rare 
tumor and to improve their quality of life. These 
groups are the International Society of Pediatric 
Strategy Group (SIOPEL), the Children’s Oncology 
Group (COG), the German Pediatric Hematology-
Oncology Group (GPOH), and the Japanese Pediatric 
Liver Tumor Study Group (JPLT). Especially the 
SIOPEL guideline is the most extensively followed 
one [11]. We also follow the guideline of the SIOPEL 
group regarding the diagnosis, staging, and treat-
ment of hepatoblastoma.
SIOPEL recommends and uses the PRETEXT staging 
system, whereas COG uses the Evans’ staging sys-
tem [12]. According to the PRETEXT staging system, 
which is based on radiological imaging before sur-
gery, the liver is divided into four different sectors 
as lateral (Couinaud segment 2-3), medial (Couinaud 
segment 4), posterior (Couinaud segment 6-7) and 
anterior (Couinaud segment 5-8) [13]. According to 
the involvement of these segments, PRETEXT de-
fines four stages. The Evans’ staging system used by 
the COG group is a post-operative surgical-patho-
logical staging system.
Hepatoblastoma is a chemo-sensitive tumor, and 
Cisplatin is the most crucial drug for chemothera-
py. Chemotherapy can eliminate distant metasta-
sis, reduce mass volume, and convert the tumor fea-
tures from unresectable to resectable [9,14]. In some 
studies, it was found that chemotherapy with cispla-
tin provided tumor volume reduction by 70-90%. In 
our study, we found that the diameter of the mass 
was reduced by 50%. Therefore, we also confirmed 
that neoadjuvant chemotherapy was effective.
From the surgical aspect, SIOPEL and COG are 

different. While COG primarily recommends sur-
gery, SIOPEL recommends surgery after neoad-
juvant chemotherapy. We also performed a tru-
cut biopsy initially, in accordance with the guide-
line of SIOPEL. The guidelines do not recommend 
a non-anatomical or segmental resection for hepa-
toblastoma [11]. Only in one patient in whom an an-
atomical resection had been impossible to achieve, 
a non-anatomical resection was performed. All oth-
er patients had undergone anatomical resections, in 
accordance with the guidelines.
Patients who receive chemotherapy and who are 
not eligible for surgery may undergo liver trans-
plantation. The overall survival increased from 25% 
to 90% with liver transplantation in hepatoblas-
toma [15]. Alternative treatments other than liver 
transplantation are also available. The most import-
ant one among such alternative treatments is TACE. 
The liver is blooded from two systems, the hepatic 
artery and the portal vein. The portal vein provides 
75-80% of the blood supply to the liver. However, 
hepatoblastoma maintains its blood supply main-
ly from the hepatic artery [16,17]. In TACE, a vari-
ety of chemotherapeutic agents, mainly Cisplatin or 
Doxorubicin, are administered directly to the tumor 
by catheterizing the hepatic artery and selectively 
intercepting the tumor’s artery. TACE may enable re-
sectability of the tumor, a reduction in the need for 
liver transplantation, and may be used as a bridge to 
liver transplantation or for palliation [11]. There are 
some other alternative treatment methods that are 
commonly used in adult liver tumors, such as eth-
anol injection, radiofrequency ablation, and laser 
ablation.
Clavien-Dindo classification is a scoring system that 
shows the complication status of patients after sur-
gery. This scoring system has seven grades shown 
under five main titles (Table 1) [7,8]. The distribution 
of the grades of our patients regarding the Clavien-
Dindo classification were presented in Table 1.   
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There were no complications requiring endoscopic 
or radiologic intervention in our study. In our study, 
in the postoperative period, 41% of the patients re-
quired blood transfusion because of low blood he-
moglobin levels. This ratio was like the ratios report-
ed in the literature. There were no complications re-
quiring reoperation either. However, this rate was 
around 10% in the literature [18]. This difference 
may be explained due to the low number of pa-
tients in our study.
This was a retrospective and single-center study. 
Although the total number of patients was higher 
than those of single-center studies in the literature, 
it was too small to allow statistics to be performed.
In conclusion, hepatoblastoma is the most common 

Grades Definition Number of the 
patients

Grade I Any deviation from the normal postoperative course without the need for pharmacological 
treatment or surgical, endoscopic and radiological interventions Allowed therapeutic regimens 
are: drugs as anti-emetics, antipyretics, analgesics, diuretics and electrolytes and physiothera-
py. This grade also includes wound infections opened at the bedside.

9

Grade II Requiring pharmacological treatment with drugs other than such allowed for grade 
I complications.
Blood transfusions and total parenteral nutrition are also included. 7

Grade III Requiring surgical, endoscopic or radiological intervention Nil
       - IIIa Intervention not under general anesthesia Nil
       - IIIb Intervention under general anesthesia Nil
Grade IV Life-threatening complication (including CNS complications)* requiring IC/ICU-management Nil
       - IVa single organ dysfunction (including dialysis) Nil
       - IVb Multi organ dysfunction Nil
Grade V Death of a patient 1

Table 1. Clavien- Dindo Scoring system definition and number of the patients

malignant liver tumor in childhood. Hepatoblastoma 
patients should be evaluated with a multidisci-
plinary perspective. According to our complication 
rates, an anatomical resection may be performed 
safely. Also, trans-arterial chemoembolization is a 
method that may be used in patients in whom the 
tumor cannot be totally removed. 
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