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INTRODUCTION
Solid pseudopapillary tumor (SPT) of  the pancreas was 
first reported by Frantz in 1959[1], and represents a rare 
tumor that occurs most frequently in young women (90%). 
The widespread use of  imaging techniques, together with 
a better knowledge of  the disease, has prompted a rapidly 
increasing number of  case reports. A recent review of  the 
English literature from 1933 to 2003 collected a total of  
718 SPTs, including pediatric cases[2].  

Although SPT is considered an indolent lesion with a 
low malignant potential and a favorable prognosis after 
surgical resection, some cases of  locally infiltrating and 
metastatic variety, or recurrences after surgery, have been 
reported. Moreover, long-term survival is described even 
for metastatic disease, suggesting a widely variable and not 
clearly elucidated biology of  this tumor. 

We report a patient with an infiltrating SPT that 
underwent total pancreatectomy and wide vascular 
resection. The tumor recurred in the liver 32 mo after 
surgery and chemotherapy was started. Between 1986 and 
2006, we observed 8 SPTs among 282 cystic tumors of  the 
pancreas (2.8%), the remaining 7 patients were cured by 
surgery and are alive and disease-free (Table 1). 

A literature review of  infiltrating SPTs allowed us to 
find 25 patients with invasion of  the portal vein and/or 
of  mesenteric vessels, and 16 recent patients with tumor 
relapse after potentially curative resection.
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Abstract
Solid-pseudopapillary tumor (SPT) is a rare neoplasm 
of the pancreas that usually occurs in young females. 
It is generally considered a low-grade malignant tumor 
that can remain asymptomatic for several years. The 
occurrence of infiltrating varieties of SPT is around 
10%-15%. Between 1986 and 2006, 282 cystic tumors 
of the pancreas were observed. Among them a SPT was 
diagnosed in 8 patients (2.8%) with only one infiltrating 
variety. This was diagnosed in a 49-year-old female 
13 years after the sonographic evidence of a small 
pancreatic cystic lesion interpreted as a pseudocyst. 
The tumor invaded a long segment of the portal-
mesenteric vein confluence, and was removed with a 
total pancreatectomy, resection of the portal vein and 
reconstruction with the internal jugular vein. Histological 
examination confirmed the R-0 resection of the primary 
SPT, although a vascular invasion was demonstrated. The 
postoperative course was uneventful, but 32 mo after 
surgery the patient experienced diffuse liver metastases. 
Chemotherapy with different drugs was started. The 
patient is alive and symptom-free, with stable disease, 
75 mo after surgery. Twenty-five patients with invasion 
of the portal vein and/or of mesenteric vessels were 
retrieved from the literature, 16 recent patients with 
tumor relapse after potentially curative resection were 
also retrieved. The best treatment remains a radical 
resection whenever possible, even in locally advanced 
or metastatic disease. The role of chemotherapy, and/or 
radiotherapy, is still to be defined.
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in February 2001 because of  an 8 mo history of  palpable 
abdominal mass. A 2-cm cystic lesion of  the tail of  the 
pancreas was detected by an abdominal ultrasonography 
13 years ago, and interpreted as a pancreatic pseudocyst. 
Physical examination revealed a hard mass in the left 
upper quadrant of  the abdomen. Routine laboratory tests 
including carcinoembryonic antigen (CEA) and CA 19-9 
were within the normal range. A CT-scan showed a 10-cm 
abdominal mass with an irregular low density pattern in the 
body and tail of  the pancreas. At laparotomy a neoplastic 
mass involving the body and tail of  the pancreas, with 
encasement of  the portal and superior mesenteric vein 
confluence, was found. A core biopsy of  the mass was 
performed, but it was referred as non diagnostic. The 
tumor was judged unresectable. Soon after the patient was 
referred to our department, MRI showed a mass of  about 
8 cm in diameter with an irregular intensity both in T1 and 
in T2 enhanced-images, surrounded by a capsule (Figure 1).  
The splenic vessels were encased by the tumor, but the 
portal vein, superior mesenteric vessels, and celiac trunk 
were apparently free. A positron emission tomography 
with 18-f luorodeoxyglucose (18FDG-PET) showed 
a peripheral, pathologic uptake with central absence 
of  metabolism (SUV = 3.5). In the presumption of  a 
cystadenocarcinoma of  the pancreas the patient underwent 
explorative laparotomy. A thick-walled encapsulated 
mass, 10 cm × 10 cm in size, was found in the body and 
tail of  the pancreas. There were no metastatic lesions 
in the liver or distant organs, but the portal-mesenteric 
vein confluence was infiltrated by the tumor. A pylorus-
preserving total pancreatectomy with resection of  the 
portal vein was performed. The mesenteric-portal vein was 
reconstructed with the interposition of  the right internal 
jugular vein.

The postoperative course was uneventful and no 
adjuvant therapy was given. The patient was discharged 
from the hospital 16 d after surgery.

Histopathology
The pathological investigation showed a 10.0 cm × 10.0 cm  
× 9.5 cm pancreatic tumor partially demarcated by a 
fibrous capsule. Gross pathomorphology of  the cut 
surface showed an inhomogeneous solid appearance 
with areas of  extensive necrosis. Although the mass was 
partially encapsulated, it directly invaded the peripancreatic 
fat tissue and the muscular layer of  the portal vein with 
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no involvement of  the resection margins. Microscopically, 
solid areas composed of  monomorphic epithelioid 
cells showing venous invasion and a moderate cellular 
atypia without mitotic activity were noted. Characteristic 
pseudopapillary formations were frequently observed. 
Twenty-seven lymph nodes examined were free of  
tumor. Immunohistochemistry was uniformly positive 
for vimentin, alfa-1-antitrypsin and CD10 staining. 
Strong immunoreactivity was also found for neuron-
specific enolase (NSE). Focal reactivity was detected 
for synaptophysin, while negative reactions were found 
for cytokeratins (pan-cytokeratin, CAM 5.2), CEA, 
progesterone and estrogen receptors. 

On the basis of  these characteristic morphologic and 
immunohistochemical findings, the diagnosis of  locally 
invasive SPT of  the pancreas was made. 

Follow-up
Follow-up included clinical examination, routine laboratory 
tests, abdominal US and/or CT/MRI every 6 mo. Thirty-
two months after surgery, abdominal CT showed multiple 
metastatic lesions throughout the entire liver (Figure 2). 
The greater lesions (from 1.0 cm to 2.5 cm) were present 
in segments Ⅳ, Ⅵ, Ⅶ, and Ⅷ of  the liver. The patient 
was asymptomatic. A whole body 18FDG-PET confirmed 
some areas of  pathological metabolic activity in the liver. 
A percutaneous liver biopsy under US guidance was 
performed. The histology showed a metastatic SPT of  the 

Table 1  Patient characteristics

Patient Sex Age Site Size Treatment Follow-up (mo)

1 F 54 Tail   4 DP  A, NED (252)
2 F 13 Body   4 CP  A, NED (171)
3 F 32 Tail   7 DP  A, NED (120)
4 F 31 Tail 14 DP  A, NED (108)
5 F 49 Body-tail 10 TP  A, WD (77)
6 F 20 Tail 10 DP A, NED (75)
7 F 14 Tail 10 DP A, NED (48)
8 M 59 Tail 11 DP A, NED (12)

DP: Distal pancreatectomy; CP: Central pancreatectomy; TP: Total pancreate-
ctomy; A: Alive; NED: No evidence of disease; WD: With disease.

Figure 1  MRI of the abdomen showing a large, solid-cistyc mass of the pancreas.

Figure 2  CT of abdomen showing multiple liver metastase with solid-cystic 
appearance.



pancreas. Immunoreactivity for estrogen and progesterone 
receptors was negative.   

Radical excision of  metastatic nodules was considered 
unfeasible, and chemotherapy was started. The patient 
received 6 cycles of  weekly gemcitabine (1000 mg/m2) 
and tolerated it quite well. Afterwards, different regimens 
of  drugs were tested because of  slow disease progression 
(size and number of  l iver metastases, lymph node 
metastases): 3 cycles of  gemcitabine + irinotecan, 8 cycles 
of  oxaliplatin + irinotecan + capecitabine, 6 cycles of  
gemcitabine + capecitabine, 2 mo of  weekly 5-FU. Finally, 
from September 2006 until present, the patient received 
capecitabine (2000 mg/m2). CT-scan showed stable 
disease, and the patient was alive and symptom free at the 
time we wrote this paper.  

DISCUSSION
SPT is a rare neoplasm of  the pancreas, accounting for 
only 1%-2% of  all exocrine pancreatic tumors[3]. We 
observed 8 SPTs among a total of  282 (2.8%) cystic 
tumors of  the pancreas from 1986 to 2006 (Table 1). 
SPT is generally considered a tumor with a low malignant 
potential, usually occurring in young females in their 
second or third decade of  life[2,4]. Although resection of  

the tumor provides a 5-year survival rate of  97%, local 
recurrence or distant metastases can occur in a significant 
number of  patients[4]. Moreover, in a minority of  patients 
a locally advanced or metastatic disease is discovered at 
their initial presentation, as in our 49-year-old patient. 
However, when she was 36-year-old, a 2-cm cystic mass 
was incidentally discovered in the tail of  the pancreas and 
misinterpreted as a pancreatic pseudocyst and no further 
investigation was made until the palpable abdominal mass 
was discovered. Therefore it is reasonable to believe that 
a SPT was present at least 13 years before the mass was 
discovered. The doubling time, based on the Schwartz’ 
formula[5], was 677, a value between 240 and 765 d of  
the two other patients in whom the doubling time was 
reported[6]. This finding, together with the absence of  
mitotic activity, confirms the slow growing pattern of  this 
neoplasm, but also the need of  a regular follow-up for 
pancreatic cystic lesions left unresected. 

At presentation, the tumor showed an infiltrative 
pattern invading a segment of  the portal vein that was 
en-bloc resected with the entire gland in order to achieve 
tumor-free margins. Locally infiltrative SPTs of  the 
pancreas occur infrequently. A recent review of  the 
English literature until December 2003[2] showed that 
among 497 patients with data on invasion or metastases, 

Table 2  Treatment and outcome of patients with SPT involving vascular structures

Author Yr Sex Site of infiltration Therapy Follow-up (mo)

Sanfey et al[7]a 1982 F SMV TP, vascular resection and reconstruction 7, A&W
Dales et al[8]a 1983 F PV TP, vascular resection and reconstruction, RT A&Wd
Fried et al[9]a 1985 F PV and HA Unresectable, RT 36, A&W
Matsuda et al[10]a 1987 F PV and liver metastasis Unresectable, Chemoembolization, CT 60, AWD
Matsunou & Konishi[11]a 1990 F PV and peritoneal dissemination Unresectable, RT & CT 47, DOD
Zinner et al[12]a 1990 F PV DP, vascular resection and reconstruction 48, A&W

1990 F PV TP, vascular resection and reconstruction 84, A&W
Tsunoda et al[13]a 1991 M PV Whipple, vascular resection and reconstruction 22, A&W
Nishihara et al[14]a 1993 F Venous invasion Resectedb 3, A&W

F Venous invasion Resectedb 13, A&W
F PV Whipple, vascular resection and reconstruction 66, DUC

Jeng et al[15]a 1993 F PV and SMA Unresectable, Roux-en-Y cystojejunostomy 83, DUC
F PV Whipple, vascular resection and reconstruction 40, A&W

Saiura et al[16] 2000 F PV with thrombus, liver 
metastases

DP with splenectomy, extended right lobectomy, 
partial resection of the liver, vascular resection

8, A&W

Martin et al[17] 2002 NA SMA encasement Unresectable 156, alive
NA SMA encasement Unresectable 12, alive

Goh et al[18]c 2003 F PV PD, vascular resection and reconstruction 67, NED
Podevin J[20] 2003 F SMV PD, vascular resection and reconstruction, segmental colectomy 12, A&W
Usatoff et al[21] 2004 F SMV PD, vascular resection and reconstruction 5, NED
Hassan et al[22] 2005 F PV, colon PD, vascular resection and reconstruction. Enucleation 

of liver metastases after 12 mo
18, NED

Chen et al[23] 2005 F PV, liver metastasis. Resection of both primary and metastatic lesions and the portal vein 36, A&W
Frago et al[24] 2006 F PV Duodenum preserving subtotal pancreatectomy, 

vascular resection and reconstruction
76, A&W

Hao et al[25] 2006 F SMA, SMV Unresectable, internal drainage 8, NED
Zauls et al[26] 2006 F PV and SMV Unresectable, RT 18, alive
Tipton et al[27] 2006 NA SMV Unresectable, gastroenteroanastomosis 92, DOD
Cheng-Hong et al[28] 2006 F PV PD, vascular resection and reconstruction > 12, NA

F SMV PD, vascular resection and reconstruction > 12, NA
Present case 2007 F SMV TP, vascular resection and reconstruction, CT 77, AWD

aPatients included in Mao's review[3]; bPatients erroneously included as vascular invasion, histological venous invasion was only present; cPreviously reported 
by NG et al[18]; dDuration of follow-up not stated; SMA: Superior mesenteric artery; HA: Hepatic artery; PV: Portal vein; SMV: Superior mesenteric vein; RT: 
Radiotherapy; CT: Chemotherapy; PD: Pancreaticoduodenectomy; DP: Distal pancreatectomy; TP: Total pancreatectomy; NED: No evidence of disease; NA: Not 
available; DUC: Died of unrelated cause; AWD= Alive with disease.
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portal vein was involved in 26 patients (5%), other 
organs (spleen, colon, duodenum, etc.) in 44 (9%), but 
the details on treatment and outcome of  these patients 
were not reported. We retrieved 13 patients[7-15] previously 
reported as “invasion of  portal and/or mesenteric vein” 
by Mao et al[3], two of  them[14] were actually “histological 
venous invasion” and were then excluded from further 
consideration. Fourteen patients reported after 1995 were 
also retrieved[16-28] for a total of  26 patients including our 
patient, with SPT involving vascular structures (Table 2). 
Liver metastases were also present in three patients[10,16,23], 
invasion of  colon[22] or peritoneal dissemination[11] in 
one each. Seventeen patients[7,8,12,13,15,16,19-24,28] underwent 
vascular resection and reconstruction without operative 
mortality. Liver metastases were also removed in two 
patients together with the primary tumor[16,23]. One died 
of  unrelated disease[15] and all the others are still alive: one 
after enucleation of  liver metastasis 18 mo after pancreatic 
resection, one (our patient) with liver metastases. The mean 
and median survival periods of  time were 36.9 and 36 mo 
(range 5-84). Nine patients[9-11,15,17,25-27] were unresectable 
because of  vascular infiltration, liver metastases or 
peritoneal dissemination. The mean and median survival 
periods of  time were 55.5 and 47 mo (range 8-156). Two 
of  them died of  disease after 47 and 99 mo, one died of  
unrelated cause after 71 mo and one is alive with disease 
after 60 mo. Based on these data, vascular resection seems 
not so useful, but we must consider a publication bias due 
to the usual earlier publication of  the results of  resective 

surgery when compared to palliative and explorative 
surgery or to no surgery at all. Unfortunately, the long 
term results of  many patients who underwent vascular 
resection have not been reported. 

Recurrence after apparently radical resection of  a SPT 
can occur in 10%-15% of  cases, and the liver is the most 
common site[2-4,16,29] (Table 3). Resection of  liver metastases 
is possible if  liver involvement is limited[16,23,32,34,36,37]. In 
our patient, the tumor recurred diffusely in the liver 32 mo 
after a R-0 resection. Unfortunately, radical excision of  
liver metastases was not possible, and the patient received 
chemotherapy with a substantially stable disease 77 mo 
after initial diagnosis and 45 mo after tumor relapse. The 
long term survival after appearance of  liver metastases 
has been repor ted in some patients after surgical 
treatment[32,34,37], and even without radical treatment[17,39], 
because of  the indolent nature of  the disease. However, 
other patients died within 2 years from appearance of  
liver metastases[17,30,33,35-38]. Also the appearance of  hepatic 
metastases varies greatly from patient to patient, from a 
minimum of  2[38] to a maximum of  168[35] mo. At present, 
there are no established clinical or histological criteria to 
predict the biological behavior of  SPT. While invasion 
of  blood vessels, perineural infiltration, invasion of  
adjacent structures, high degree of  cellular polimorfism, 
and elevated mitotic rate are suggested to be associated 
with metastases and recurrence[3,11,14,20,27,33]. Absence of  
these features does not preclude malignant behavior[30,33,38]. 
Our patient showed only venous invasion and a moderate 

Table 3  Patients with recurrent disease after potentially curative resection

Author Yr Extrapancreatic disease
at diagnosis

Therapy Site, time of recurrence (mo), 
therapy

Mo from 1st recurrence 
& follow-up

Levy et al[29] 1997 Peritoneal metastases DP, Omentectomy, 
lymphadenectomy

Peritoneal carcinomatosis (8): complete resection. 
Liver (16)

29, AWD

Shimizu et al[30] 1999 No DP Liver (17) 3, DOP
Rebhandl et al[31]

Martin et al[17]
2001
2002

No SPDP Peritoneum-omentum (24) radical resection. 
Spleen, peritoneum (36) tumor debulking; 
CT. Recurrence lesser omentum (>72) tumor 
resection, interferon.

> 54, NED

Liver Resection Liver, NA 8, DOD
Liver Resection Liver, NA 72, AWD

Gedaly et al[32] 2002 no DCP Liver (36), hepatectomy;  liver (72), RF 48, AWD
Tang et al[33]

Takahashi et al[34]
2005
2005

No
Liver 
(multiple nodules)

DCP
DP, adrenalectomy & 
enucleation of 38 hepatic 
nodules

Liver, (3) 13, DOD
46, AWDLiver (14, 27, 38)/enucleation 

of 14, 21, 19 nodules;

lung (41)/ lung resection
Huang H-L et al[35]

Kang et al[36]
2005
2006

no
Peripancreatic nodes

SPDP
DP

Liver (168) 10, DOD
17, DODLiver, CT, TACE,( 9),

Surgery + RF
Tipton et al[27]

Cao et al[37]
2006
2006

Incomplete resection DP Subcutaneous (14): removed; intra-abdominal 
recurrences removed (?)

94, NED

no UR Liver, (57) 3, DOD
no UR Liver, (72) 0, AWD
no UR Liver (11), resection 110, NED

Adamthwaite et al[38] 2006 nodes DCP Liver (2) 0.5, DOD
Nagri et al[39] 2007 duodenum Resection Liver (48) 48, AWD
Present patient 2007 No Resection Liver (32), CT 45, AWD

SPDP: Spleen preserving distal pancreatectomy; DP: Distal pancreatectomy; PD: Pancreaticoduodenectomy; UR: Unspecified resection; TACE: Transarterial 
chemoembolization; CT: Chemotherapy; RF: Radiofrequency; NA: Not available; DOD: Died of disease; DOP: Died of procedure (TAE); AWD: Alive with 
disease; NED: No evidence of disease.
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cellular atypia without mitotic activity. In a retrospective 
study on 33 patients (11 suggestive of  malignant potential), 
Kang et al[36] failed to find features able to predict SPT 
malignant behavior in the clinical setting, although both 
patients with metastasis and recurrence belonged to a 
patient group with histopathology suggesting malignant 
potential. Thus, all patients require long-term follow-up.

In our patient, several different regimens were used. 
However, we do not know if  the long term survival is due 
to the chemotherapy, or due to the natural course of  a less 
aggressive tumor. The usefulness of  chemotherapy for 
patients with SPT is substantially unknown, although some 
anecdotal studies have reported its benefit[11,31,40,41] or non 
benefit[10,17,36]. Two cases of  resectable tumor underwent 
chemotherapy with cisplatin and 5-fluorouracil[40] or 
gemcitabine[41], but in the latter patient previous treatment 
with fluorouracil and 50.4 Gy failed to decrease the tumor 
size. Radiotherapy is seldom used for unresectable tumor[11] 
or as an adjuvant after tumor resection[8]. Two cases of  
radio sensitivity in unresectable tumors[9,26] are reported.

Transcatheter ar ter ia l embol izat ion (TAE) or 
chemoembolization (TACE) are seldom used[10,30,36]. One 
patient was reported to have significant reduction metastases 
in the right lobe[10], one died after the procedure[30], one 
remained unchanged[36]. Radiofrequency is also seldom 
used[35,36].

In conclusion, malignant SPT is a low grade tumor 
with a good prognosis. Adequate surgical intervention is 
necessary for the long term survival of  patients. Whenever 
possible, aggressive and reiterative surgery is justified for 
locally invasive or metastatic SPT. Regular follow-up is 
mandatory for all patients having undergone potentially 
curative resection. Particular attention should be paid to 
the patients with tumors larger than 5 cm in diameter and/
or with histology suggesting a possible malignant behavior. 
The role of  chemotherapy, radiotherapy, TAE, TACE, 
radiofrequency is still under scrutiny. Careful follow-up 
also for unresectable pancreatic cystic lesions may prevent 
tumor progression.
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