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Abstract 
Pancreatoblastoma is a rare pancreatic tumor in children. Its biologic behavior is aggressive with frequent local invasion, 
recurrence, and metastasis, for which there has been no standard treatment regimen.  

A 13-year old Japanese girl had pancreatoblastoma arising from the pancreas head and body and invading the portal vein. 
The tumor was resected with pancreaticoduodenectomy combined with reconstruction of the portal and splenic vein using 
native left common iliac vein graft, followed by chemotherapy. The tumor recurred in the liver and periportal lymph node 
but was treated with surgical resection and chemotherapy followed by autologous peripheral blood stem cell 
transplantation. The reconstructed portal vein has been patent with no sign of stricture for 3.5 years after the first operation. 
She has been well with a second complete remission for 10 months. 

Complete surgical resection has been considered for long-term survival of patients with pancreatoblastoma. Portal venous 
involvement is not a contraindication of surgical resection of pancreatic tumors and may be aggressively treated by 
pancreaticoduodenectomy with portal venous reconstruction using a venous conduit. Autologous peripheral blood stem 
cell transplantation has been used in only two other pediatric cases in the literature for treating pancreatoblastoma. 
Although our follow-up period is short, aggressive surgical and chemotherapeutic regimen may hold therapeutic promise 
for managing advanced or relapsed pancreatoblastoma in children. 

1 Introduction 
Pancreatoblastoma is a rare pancreatic tumor, representing the most common pancreatic tumor in early childhood. It 
usually occurs in children in the first decade of life, although occasional neonatal and adult cases have been reported [1-3]. 
The biologic behavior of pancreatoblastoma is aggressive with frequent local invasion, recurrence, and metastasis [4, 5]. 
Complete surgical resection is the key to good prognosis in the absence of metastatic disease [6-8]. Chemotherapy and 
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radiotherapy are recommended for recurrent, unresectable, or metastatic cases, but there has been no standard regimen so 
far.   

We report here a case of pancreatoblastoma with invasion into the portal vein. After aggressive surgical treatment with 
portal vein reconstruction followed by chemotherapy, the tumor recurred in the liver and periportal lymph node. Those 
were treated with resection and chemotherapy followed by autologous peripheral blood stem cell transplantation.  

 

 

 
 
 
Figure 1. Contrast-enhanced abdominal computed 
tomography (CT) prior to the primary operation. 
The huge heterogeneously enhanced mass adjacent 
to the liver hilum appeared to originate from the 
head of the pancreas. The tail of the pancreas was 
spared, but the main pancreatic duct in the tail is 
slightly dilated. 

 

 

2 Case presentation 
A 13-year old female was referred to a general practitioner because her health checkup at school found proteinuria. Her 
abdominal ultrasound revealed an abdominal mass, and she was referred to our hospital. Her vital signs and physical 
examinations were unremarkable for her age except for a hard, nontender, immobile mass in her right upper quadrant. 
Laboratory examinations indicated a serum level of alpha-fetoprotein (AFP) of 1.8 ng/mL (normal: 1.1-6.6 ng/mL), a 
neuron-specific enolase (NSE) of 28 ng/mL (normal: 5.7-12 ng/mL), CA19-9 of 45.8 U/ml (normal: <37 U/mL), aspartate 
aminotransferase of 38 U/L (normal: 15-30 U/L), alanine aminotransferase of 81 U/L (normal: 9-28 U/L), lactate 
dehydrogenase of 328 U/L (normal: 145-270 U/L), gamma-glutamyl transferase of 185 U/L (normal: 8-38 U/L), and 
amylase of 191 U/L (normal: 44-176 U/L). Contrast-enhanced computed tomography (CT) revealed a huge 
heterogeneously enhanced mass adjacent to the liver hilum, which appeared to originate from the head of pancreas, and the 
tail of the pancreas was spared (Figure 1). Occlusion of the main trunk of her portal vain and its cavernous transformation 
were evident in the CT. No distant metastatic tumor was identified in the preoperative imaging studies. With the setup of 
whole tumorectomy and vascular reconstruction, incisional biopsy was performed, and the snap-frozen specimen was 
consistent with pancreatoblastoma. Since the effectiveness of chemotherapy for pancreatoblastoma had not been 
established, we decided to perform primary resection of the tumor. Occlusion of the portal vein by the tumor invasion 
ranged from below the bifurcation of the right and left branches of the portal vein to the confluence of splenic and superior 
mesenteric veins. There was no invasion of the tumor to pylorus or stomach. The tumor was totally resected with 
pylorus-preserving pancreaticoduodenectomy followed by modified Child’s reconstruction. The portal flow was restored 
using her native left common iliac vein graft. The graft was anastomosed end-to-end to the main portal vein at the hepatic 
hilum and to the superior mesenteric vein, and the splenic vein was anastomosed end-to-side to the graft (Figure 2). All the 
anastomoses were performed with running sutures using 6-0 Prolene TM. The operation time was 15 hours and, and blood 
loss was 2,650 ml (74 mL/kg). The histopathological finding of the resected tumor was characterized by highly cellular 
epithelial tumor cell proliferation and squamoid corpuscles, which was consistent with pancreatoblastoma (Figure 3).  
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Figure 2. Reconstruction of the portal vein and 
superior mesenteric vein with autologous 
common iliac vein graft  

 

Tumor cells were arranged in solid sheets or as small acini. The patient had no postoperative surgical complications, and 
the patency of the vein graft was confirmed by Doppler ultrasound and CT. She was treated with adjuvant chemotherapy, 
one cycle of chemotherapy consisting of cisplatin 80 mg/m2 on day 1 and pirarubicin 30 mg/m2 on days 2 and 3 and two 
cycles of chemotherapy thereafter consisting of etoposide 100 mg/m2 on days 1 to 5, cyclophosphamide 1200 mg/m2 on 
day 1, cisplatin 90 mg/m2 on day 2, and pirarubicin 40 mg/m2 on day 3. She was discharged 4 months after the operation 
and was followed closely on an outpatient basis.  

 

 

 

 

 

Figure 3. Histopathology of the tumor revealed 
highly cellular epithelial tumor cell proliferation 
and squamoid corpuscles, which was consistent 
with pancreatoblastoma.  

 

Two metastatic tumors were identified in MRI and CT 2.5 years after the operation. One was 1.5 cm in diameter located 
superficially in the right lobe in the liver (Couinaud Segment 7) (Figure 4a), and the other was 2 cm in diameter in the liver 
hilum between the proper hepatic artery and the reconstructed portal vein (Figure 4b). These tumors were also detected by 
Fluodeoxyglucose Positron Emission tomography (FDG PET)/CT (Figure 4c). Serum tumor markers were not elevated. 
She was readmitted for a second laparotomy. The metastatic tumor in the liver was enucleated with negative surgical 
margin. The metastatic lymph node at the liver hilum was strictly adherent to the hepatic artery and the portal vein, but was 
gross-totally resected with meticulous dissection. Those tumors were pathologically confirmed to be recurrences of 
pancreatoblastoma during the operation. She experienced no complication related to the surgical procedure. Four cycles of 
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the above-mentioned latter chemotherapy were administered. After CT indicated no residual tumor, autologous peripheral 
blood stem cell transplantation (auto-PBSCT) was performed 4 months after the second operation. The conditioning 
regimen consisted of melphalan 100 mg/m2 (days -9, -8), etoposide 200 mg/m2 (days -7 to -4), carboplatin 400 mg/m2 
(days -7 to -4), and pirarubicin (days -3 and -2). She was discharged 5.5 months after the operation. She has been well for 
10 months with complete remission since the second operation, and the vein graft has been patent with no sign of stricture 
for 3.5 years since the first operation. 

 

 

 
Figure 4. CT at the time of the recurrence. Two masses (1.5 
and 2 cm in diameter) with low-level enhancement are 
noted in the right lobe of the liver (Couinaud Segment 7) (a; 
Axial view, arrow) and in the liver hilum between the 
proper hepatic artery and the reconstructed portal vein (b; 
Coronal view). Axial fused PET/CT image showed intense 
FDG uptake in the same sites as CT showed the suspected 
recurrent masses (c).  

  

 

3 Discussion 
Complete surgical resection is the treatment most commonly associated with long-term survival of patients with 
pancreatoblastoma. Pancreatoblastoma, however, is often unresectable at diagnosis [1]. Various regimens of neoadjuvant 
chemotherapy have been used, aiming at converting an unresectable tumor into a resectable one [8], but it is unknown 
whether neoadjuvant chemotherapy for pancreatoblastoma ultimately results in an improved survival rate [2]. Our case had 
advanced pancreatoblastoma with portal venous invasion at the initial presentation. We chose primary resection with 
portal venous reconstruction rather than neoadjuvant chemotherapy with delayed primary resection because we considered 
that failed response to our trial of neoadjuvant chemotherapy with uncertain efficacy would possibly lead to its growth to a 
truly unresectable tumor. There currently is no proven indication for adjuvant chemotherapy in successfully resected cases 
of pancreatoblastoma, whether primary or recurrent [2]. A microscopic residual tumor was possible after the two surgeries 

                                   a 

                                   b                                    c 
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in our case, so we chose to treat our case with adjuvant chemotherapy after the two surgeries, the latter of which was 
followed by auto-PBSCT. The chemotherapeutic regimen that was recommended by Defachellas [8] as a neoadjuvant 
chemotherapy to reduce tumor volume in unresectable cases of pancreatoblastoma was cisplatin and doxorubicin. This 
PLADO regimen was also used as perioperative chemotherapy for pancreatoblastoma in the report from EXPerT [6]. 
Gemcitabine was reported to be effective in decreasing the size of primary and metastatic tumor of pancreatoblastoma to 
achieve the complete resection [7]. Gemcitabine may be one of the promising second-line chemotherapy for 
pancreatoblastoma. In addition to the adjuvant chemotherapy after the surgery for the recurrence, we used high-dose 
chemotherapy followed by auto-PBSCT. Auto-PBSCT has been used in only two cases [9, 10] in the literature for treating 
advanced pancreatoblastoma. Yonekura [9] reported the first case of advanced pancreatoblastoma invading the portal vein 
treated successfully by neoadjuvant chemotherapy and pancreaticoduodenectomy with portal vein reconstruction, 
followed by auto-PBSCT. Hamidieh [10] also reported a case with relapsed pancreatoblastoma treated by debulking 
surgery, followed by aggressive chemotherapy and auto-PBSCT as well. Their follow-up periods were 6 and 2 years 
without recurrence, respectively, and ours is only 10 months. Auto-PBSCT seems to be a promising treatment modality for 
managing relapsed or advanced stage of pancreatoblastoma, but further studies are needed to confirm the efficacy in 
obtaining long-term survival. 

Pancreatoblastoma with invasion to portal and/or mesenteric veins has been reported in seven pediatric cases [1, 8, 9, 12, 13], 
although not all the treatments or the outcomes were well described in those papers. Yonekura [9] reported reconstruction 
of the portal and superior mesenteric veins using rolled pericardium. Adult pancreatic adenocarcinoma with tumor 
involvement of the portal vein or superior mesenteric vein without metastatic disease has now been classified as borderline 
resectable [14]. The need for vascular reconstruction did not predict worse outcome compared to patients undergoing 
standard pancreaticoduodenectomy for adult pancreatic adenocarcinoma [14]. Various conduits for the interposition graft to 
reconstruct portal and superior mesenteric veins have been reported in adult pancreatic adenocarcinoma including internal 
jugular vein [15], left renal vein [16], external iliac vein [17], femoral vein [14, 18], and saphenous vein [19]. In our case, the native 
left common iliac vein was chosen as the conduit because the graft size matched the ends of the portal and superior 
mesenteric veins. Turley [14] recommended in their adult study that pancreatic surgeons with insufficient vascular surgical 
experience use a multidisciplinary surgical approach involving a vascular surgeon if necessary to perform 
pancreaticoduodenectomy with vascular reconstruction, and the same suggestion would be applied to pediatric 
pancreatoblastoma.  

PET/CT has been increasingly viewed as useful, accurate, and cost-effective modality in diagnosing and managing 
pancreatic cancer [20], but there has been no data to describe the usefulness in pancreatoblastoma. Our case showed intense 
uptake of FDG in the two recurrent sites, and this may indicate PET/CT is useful in the diagnosis and detecting the 
recurrence in the follow-up period.  
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