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Pancreatoduodenectomy With Blood Vessel Reconstruction 
for a Huge Solid Pseudopapillary Tumor of the Pancreas: 

Report of a Case
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Abstract

Giant solid pseudopapillary tumor (SPPT) with superior mesenteric 
artery (SMA) and hepatic artery (HA) invaded is a relative con-
traindication for surgical resection. As the improvement of surgi-
cal technique these years, pancreatoduodenectomy combined with 
vascular reconstruction can be performed under this circumstance. 
Here, we report a case of a SPPT of the pancreas with blood vessels 
invaded. We report the case of a 19-year-old woman who suffered 
from SPPT and underwent pancreaticoduodenectomy with SMA 
reconstruction. The patient is being followed-up and in good condi-
tion until now. A review of the relevant literature is also presented. 
This case demonstrates that a giant SPPT with blood vessels invad-
ed is a rare condition and surgical resection with SMA reconstruc-
tion is generally curative. 
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Introduction

SPPT is a borderline tumor of the pancreas (0.13-2.7% of all 
pancreatic tumors and 1-3% of exocrine pancreas neoplasms) 
which shows an “enigmatic” behavior on the clinical and 
molecular pattern [1]. SPPT was first described by Frantz in 
1959 [2] and was designated as a solid pseudopapillary tumor 
of the pancreas by WHO in 1996 [3]. These tumors affect 
predominantly young females between 20 - 30 years of age 
[1, 4] and are of unclear pathogenesis and low malignancy 

which with an overall 5 years survival rate of 98% and 10 
year of 93% respectively after surgery [5]. 

Surgical resection offers an excellent chance for long-
term survival, such as pancreaticoduodenectomy, local tu-
mor resection, segmental pancreas resection, resection of 
pancreatic body and tail and spleen resection. 

Pancreatic resection for pancreatic borderline and ma-
lignancy tumor such as SPPT is selected only if all gross 
tumors can be removed to increase the cure rate. As the pan-
creas is so close to the blood vessels include SMV, SMA and 
HA, which make tumor resection being a great challenge. 
Radical cure by traditional surgical procedures may be dif-
ficult [6, 7]. In order to achieve radical resection, pancreato-
duodenectomy combined with vascular reconstruction as a 
type of curative surgery should be performed by excellent 
surgical technology which leads to less postoperative com-
plication [8, 9]. 

We present the case of a young girl who successfully 
underwent pancreaticoduodenectomy accompanied by SMA 
reconstruction in our center for an SPPT of the pancreatic 
head with blood vessels invasion. 

 
Case Report

Present history

A 19-year-old girl was referred to our clinic for the manage-
ment of a mass located in the right upper abdomen. The mass 
was discovered during the past 7 months and was confirmed 
by abdominal computer tomography (CT) scan of the local 
hospital for a minor traffic accident 9 days ago. For further 
treatment, she was admitted. 

Physical examination

Vital signs are stable. A huge mass can be touched in right 
upper abdomen. 

Laboratory data

Blood investigation and tumor markers (CEA, CA-153, CA-
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199, and CA-125) were within normal limits.

Image findings

In our hospital, we investigated the computed tomography 
angiography (CTA) scan, which revealed that the mass was 
located in the right upper abdomen and the celiac, gastro-
duodenal artery and superior mesenteric artery (SMA) were 
tumor feeding vessels (Fig.1, 2). 

Magnetic resonance cholangiopancreatography (MRCP) 
showed a space-occupying lesion of maximum diameter of 
18.2 cm located in the right upper abdomen, with compressed 
and displacement of the common bile duct and dilation of 
pancreatic body and tail duct (Fig. 3). 

For diagnosis, a B ultrasound-guided puncture of the 
mass was performed before surgery and the pathology 
showed small round cell malignancies.  

Treatment 

She underwent pancreaticoduodenectomy (Whipple proce-
dure) done by our surgical team. In the operation, we found 
duodenum and pancreas were compressed and the SMA and 
SMV were both invaded and came through the tumor. So the 
SMA and SMV reconstruction were performed. Especially, 

we reconstruct the SMA by self great saphenous vein trans-
plantation. The resection material was sent to the pathology 
department (Fig. 4A, B).  

On gross examination, a well-circumscribed, capsulat-
ed, round, gray-purple colored tumor was identified in the 
pancreatic head which contains varying amounts of necrosis, 
hemorrhage and cystic change (Fig. 4C). Microscopic analy-
sis revealed the diagnosis of solid pseudo-papillary tumor. 
Results of immunoperoxidase stains showed tumor cells that 
were positive for CK, CD56, CD10 and β-catenin. In the 
evaluation of Ki-67, less than 2% of the tumor cells showed 
nuclear proliferative activity. 

The patient was subsequently discharged after 2 weeks. 
CT scan performed 6 months postoperatively showed no evi-
dence of disease recurrence. 

Discussion
  
SPPT was first described by Frantz in 1959 [2]. Frantz tu-
mor, solid and cystic tumor, solid and papillary epithelial 
neoplasm, papillary-cystic neoplasm of the pancreas, and 
Hamoudi tumor have been used to describe this rare lesion 
[10, 11]. From 1996, the tumor was designated as a solid 
pseudopapillary tumor of the pancreas by WHO [3]. 

Patients with SPTT usually experience epigastric dis-
comfort, nausea, weight loss, pain which are vague and un-
specific, and they may have a palpable abdominal mass [10, 
12, 13]. Some patients have no clinical symptoms but are 
discovered by common physical examination. In the pres-
ent case, the patient remained asymptomatic although an 
increase of the lesion up to more than 18 cm diameter and 
SMV compression was assessed when she came to our de-
partment.  

Most of the tumor was 5 - 10 cm in size while in our 
case the rare size of 19 cm was observed [5]. SPTT cells 
are typically positive for vimentin, CD10, CD56 and alpha-
1-antitrypsin and may reveal focal immunoreactivity for 
neuron-specific enolase, cytokeratin and synaptophysin, 
demonstrate abnormal nuclear localization of beta-catenin 
and may express galectin-3, all of which are useful in dif-

Figure 1. CT scan showing a cystic mass (12.2 cm * 15.4 
cm) at the head of the pancreas in a 19-year-old girl with 
duodenum and pancreas compressed.

Figure 2. CTA showed that SMA was invaded.
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ferentiating them from endocrine pancreatic tumor cells 
[10, 14, 15]. In the present case, immunoperoxidase stains 
showed SPTT cells were positive for CK, Vimentin, CD56, 
CD10 and β-catenin, which confirmed that SPTT is not an 
endocrine origin. 

Surgical resection is the first choice of treatment which 
including pancreaticoduodenectomy, local tumor resec-
tion, segmental pancreas resection, resection of pancreatic 
body and tail and spleen resection according to the location 

of the tumor [16, 17]. Other adjuvant therapies, including 
chemotherapy and radiotherapy, had shown no demonstrable 
response [18]. Up to now, open laparotomy has been consid-
ered as the treatment of choice. To avoid metastatic spread, 
laparoscopic or laparotomic biopsy should not be performed 
in patients affected by SPTT [19, 20].  

About 15% of cases of SPT have shown aggressive be-
havior consisting of extension into adjacent blood vessels 
and organs, local recurrence and distant metastasis [18, 21]. 
In our case, the tumor located in the pancreatic head with 
SMA invaded. So the reconstruction of blood vessels was 
performed. An excellent outcome has been achieved with 3 
months follow-up at the time writing this article.  

Conclusion

In this article we described a rare case of SMA involvement 
and blood vessels reconstruction was performed.
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Figure 3. MRCP showed a space-occupying lesion (15.9 
cm * 14.6cm) located in the right upper abdomen, with 
compressed and displacement of the common bile duct and 
dilation of pancreatic body and tail duct.

Figure 4. Gross appearance
A. The tumor located in the head of the pancreas with duodenum, pancreas and SMV compressed.
B. After reconstruction of blood vessels.
C & D. Photograph of gross specimen showing a circumscribed, capsulated, round, gray-purple colored tumor was 
identified in the pancreatic head which contains varying amounts of necrosis, hemorrhage and cystic change.
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