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Solid-pseudopapillary tumor of the pancreas. An extrapancreatic loco-regional site and a review of the
literature

BACKGROUND: Solid pseudopapillary tumors (SPT) of the pancreas are rare, low malignancy and predominantly affect
young women, but it may be locally aggressive. Pancreatic resection is the main treatment for SPTs. However, low
malignancy SPT may give insidious extrapancreatic invasions.
CASE REPORT: A 20-year-old woman was admitted with non-specific abdominal pain and diarrhea. A 9-cm SPT of
the pancreas was discovered with extra-pancreatic invasion of the left adrenal gland and the spleen, in close contact with
the body-tail of the pancreas, proximal portion of the jejunum, splenic flexure of the colon and the gastric fundus, with
no signs of infiltration. For the young patient, a pancreas-preserving tumor excision was performed, with en-bloc resec-
tion of the spleen and adrenal gland, lymphadenectomy of the splenic vessels (13 lymph-nodes) and pre-pancreatic lymph
node dissection, with no need for distal pancreatectomy. The duration of the surgery was 145 min, with no transfusion.
The woman’s postoperative course was complicated by a splenic lodge abscess treated via CT-guided percutaneous drainage,
and a left pleural effusion treated medically, with a hospital stay of 16 days. Histology confirmed the diagnosis of a 9-
cm low-grade SPT of the pancreas. In a close follow-up, the patient was asymptomatic 21 months later, with no tumor
recurrence and good health.
CONCLUSIONS: Low-grade SPT of the pancreas with extra-pancreatic invasion of loco-regional organs can be treated by
a pancreas-preserving approach to avoid a pancreatectomy. Moreover, still few cases of extra-pancreatic SPT are report-
ed in the literature and there is an urgent need for more relevant evidence.

KEY WORDS: Extrapancreatic, Frantz’s tumor, Pancreas preserving, Pancreas, Pancreatic neoplasm, Solid pseudopap-
illary tumor, Solid pancreatic tumor

However, it may be locally aggressive. SPT accounts for
less than 2% of exocrine pancreatic neoplasms 7,8.
Several authors originally described this tumor, the first
of which in 1959, hence the additional name (Frantz’s
tumor) 9-11 The clinical and pathological characteristics
of SPT are different from pancreatic cancer.
The pathogenesis of the tumor is unclear, and the cel-
lular derivation is yet to be determined. The fact that
SPTs occur predominantly in young women led to the
study of gender hormonal receptors 3, 12-15. p53 gene and
k-ras does not seem to play an important role in the
pathogenesis of SPTs 14,16,17, but chromosome abnor-
malities and karyotype unbalance translocation probably

Introduction

Solid-pseudopapillary tumors (SPT) of the pancreas are
rare, have the form of an enlarging abdominal mass, low
malignancy and predominantly affect young women 1-6.

Digital Edition
e-publish on-line
ISSN 2239-253X

Direttore Nicola Picardi

READ-O
NLY

 C
OPY 

PRIN
TIN

G P
ROHIB

IT
ED



play a role in development of this neoplasm 18-20.
However, further genetic analysis are needed to clarify
the pathogenesis of this rare pancreatic neoplasm.
The clinical presentation of the tumor is nonspecific.
Abdominal pain is the most common symptom, followed
by a slowly enlarging, nontender, upper abdominal mass
at the epigastrium, the left and the right hypochondri-
um, up to completely asymptomatic cases with occa-
sionally detected lesions 5.
Barium meal examinations, ultrasonography are prac-
ticed, but the most helpful examination are the CT scan
and the MRI. Final confirmation of the diagnosis by
fineneedle aspiration cytology is recommended 5.
Although SPTs have very low malignant potential (10-
15%), the following tumor characteristics suggest malig-
nancy: capsular invasion, high expression of Ki-67 on
immunohistochemistry, cellular pleomorphism and high
nuclear grade 21-23. Large tumors contain solid and cys-
tic components due to necrosis, hemorrhage, and cystic
degeneration. Most cystic SPT lack communication with
the pancreatic duct, thus differentiating them from intra-
ductal papillary mucinous neoplasms (IPMN) 21,24. 
Hemorrhagic degeneration in SPTs may be confused
with post pancreatitis walled-off necrosis or pseudoa-
neurysm of the superior mesenteric artery (SMA) 25.
Surgical procedure is the main treatment for pancreatic
SPTs: distal pancreatectomy, distal pancreatectomy
spleen-preserving (Warshaw/Kimura) and pancreatico-
duodenectomy (Whipple or Longmire) followed by local
resection and enucleation are the most common opera-
tions. The liver and lymph nodes were the location of
preference of metastases 5. Distal pancreatectomy surgery
is the resection of the portion of the pancreas to the
left of the superior mesenteric vein (SMV), excluding
the duodenum and the bile duct 26,27. As a consensus,
if the tumor is located to the right of SMV, the surgi-
cal approach involves a Whipple procedure or pancre-
aticoduodenectomy, whereas if it is to the left of the
SMV, the appropriate treatment is a distal pancreatec-
tomy 28, by complete resection with negative margins at
pathology.
In a systematic review of 718 Patients with SPTs of the
pancreas reported in English literature 5, the most com-
mon localization of the tumor were the tail (35.9%) and
the head (34%); then, the body (14.8%), the body and
tail (10.3%), the head and body (3.05%), the neck
(1.01%), and the ancinate process of the pancreas (0.43%).
The tumor had extra-pancreatic localization in 1.01%.
Because of their gross and histologic features, SPTs have
been incorrectly diagnosed as adenocarcinomas, cystade-
nomas or cystadenocarcinomas, papillary cystadenomas
or cystadenocarcinomas and islet cell tumors, then
according to WHO classification, the appropriate termi-
nology for this tumor is solid pseudopapillary tumor
(SPT) of the pancreas 5,11.
We aim to illustrate a rare case of SPT of the pancreas
with extra-pancreatic invasion of loco-regional organs in

a 20-year-old female treated with pancreas-preserving
surgery avoiding pancreatectomy combined with close
follow-up. We aim to propose a qualitative literature
review.

Case Report

A 20-year-old woman with no past medical history sig-
nificant for diseases or interventions was admitted with
non-specific abdominal pain and diarrhea. Body mass
index (BMI) was 21.5. The patient underwent abdomi-
nal ultrasonography (US) and abdominal magnetic res-
onance imaging (MRI). A 10.2 x 7.5 cm retroperitoneal
neoformation was discovered at the left adrenal gland
invading the spleen, in close contact with the body-tail
of the pancreas, proximal portion of the jejunum, splenic
flexure of the colon and the gastric fundus, with no signs
of infiltration (Figs. 1, 2). Therefore, the pancreas was
well cleaved from the neoformation at surgical explo-
ration. We do not performed preoperative biopsy. An
en-bloc resection of the spleen and adrenal gland, lym-
phadenectomy of the splenic vessels (13 lymph-nodes)
and pre-pancreatic lymph node dissection, with no need
for distal pancreatic resection was performed. The dura-
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Fig. 1: Magnetic Resonance Imaging (MRI). Retroperitoneal neofor-
mation of the left adrenal gland invading the spleen, in close con-
tact with the body-tail of the pancreas, proximal portion of the jeju-
num, splenic flexure of the colon and the gastric fundus.
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tion of the surgery was 145 min, with no transfusion.
The woman’s postoperative course was complicated by a
splenic lodge abscess treated via CT-guided percutaneous
drainage, and a left pleural effusion treated medically,
with a hospital stay of 16 days. Unexpectedly, histology
confirmed the diagnosis of a 9 cm low-grade SPT of
the pancreas (pT3 pN0 and R1) (Figs. 3, 4). 
Proliferative index with Ki-67 was 5% in the papillary
areas and 15% in the solid areas of the tumor.
Immunohistochemical features showed expression of
alpha-1-antitrypsin+ (60%), Vimentin+ (100%), NSE+
(100%), CD56+ (100%), CD10+ (100%), CD68+
(60%), synaptophysin+, chromogranin A+.

In a close follow-up, “wait and see”, the patient was
asymptomatic 21 months later, with no tumor recur-
rence and good health. A review of the literature was
performed by a research in PubMed using the follow-
ing terms: “solid pseudopapillary tumor”, “pancreas”,
“extra-pancreatic” and “treatment”. Only studies with
data on patients with extra-pancreatic SPT have been
included (Table I).

Discussion

There are two basic proposals for the SPT origin: (1)
genital ridge-related cells and (2) pancreatic progenitor
cells, and it could be speculated as SPN cells show mul-
tipotential differentiation 2,29,30. Identification of extra-
pancreatic SPT in the ovary, retroperitoneum and the
omentum, indicates a possible endoderm link, substan-
tiated by the migration of pancreas during embryogen-
esis, therefore extrapancreatic SPT could originate from
pancreatic progenitor cells 30.
To the best of our knowledge, we included all the cas-
es available in the literature with histologically confirmed
extra-pancreatic SPT 30-43. Overall, the total number of
patients was 16. Mean age was 33.3 (range 14-78) and
75% were female. Symptomatology is aspecific. The most
common clinical presentation was non-specific abdomi-
nal pain in 12 patients (75%) 30-34, 36-37, 40-43, a palpable
abdominal mass in 5 patients (31.2%) 30,31,36,40,43, no-
symptoms in 4 patients (25%) 35,38,39,43, nausea and/or
vomiting in 3 patients (6.2%) 32,40,43 and weight loss in
3 patients (6.2%) 33,40,43. Extra-pancreatic location of
SPT were the adrenal gland, the mesentery and meso-
colon, the stomach, the ovary, the retroperitoneum, the
greater omentum, duodenum and the proximal jejunum
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Fig. 4: Solid pattern of growth with discoesion of the cells that give
it a pseudo-papillary  appearance. Cellularity consists of elements
with minimal nuclear pleomorphism and a low number of mitoses
as demonstrated by a low expression of Ki67. There are also hyali-
ne blood cells, elents with vacuolized cytoplasm and clusters of
histiocytes with foamy appearance of the cytoplasm.

Fig. 2: Magnetic Resonance Imaging (MRI). View of 10.2 x 7.5 cm
extra-pancreatic SPT of the pancreas

Fig. 3: Microscopic findings of solid pseudopapillary tumor of the
pancreas
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(Table II). Three extra-pancreatic SPTs were located in
the adrenal gland, treated through laparoscopic or open
adrenalectomy 34,35,39, and 3 in the mesentery, treated
by tumor excision 30,36,40; in 2 cases SPTs were located
in the stomach, which underwent to total gastrectomy
32,43, in 2 case were placed in the ovaries, treated by

oophorectomy or adnexectomy 33,37 and 2 were located
in the retroperitoneum, which underwent to tumor exci-
sion 33,38; finally, in 1 case only SPTs were diagnosed
in the greater omentum (tumourectomy with cholecys-
tectomy and distal gastrectomy were performed due to
invasions of the stomach and gallbladder) 31, mesocolon
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Table I - Literature review of extra-pancreatic SPT

Author Patients n Age and 
Gender

Extrapancreatic 
location

Treatment Survival Recurrence Follow-up 
(months)

Wu et al. 30, World J 
Gastrointest Oncol, 
2017

1 40, M Mesentery Tumor excision No Peritoneum, 
greater omentum 
and colonic wall

48

Yoshikawa et al. 31,
BJR Case Rep, 2017

1 78, M Greater omentum Tumourectomy, 
cholecystectomy and 

distal gastrectomy

Yes Peritoneum 9.6

Lemoine et al. 32, 
Pediatr Blood 
Cancer, 2020

1 14, F Gastric antrum Total gastrectomy Yes No 24

Guo et al. 33,  
Mol Clin Oncol, 
2016

2 22, F (*) 
47, F (**)

Left ovary (*) 
Retroperitoneum 

(**)

Left adnexectomy 
and bilateral distal 
fimbriectomy (*) 

Tumor excision (**)

Yes No 13.2

Miyazaki et al. 34, 
Int J Clin Oncol, 
2012

1 22, F Left adrenal gland Laparoscopic 
adrenalectomy

Yes No 2.4

Zhu et al. 35, Oncol 
Lett, 2013

1 22, F Left adrenal gland Laparoscopic 
adrenalectomy

Yes No 14.4

Chakrabarti et al. 36, 
J Clin Diagn Res, 
2016

1 50, F Mesentery Tumor excision Yes No 24

Cheuk et al. 37, Int 
J Gynecol Pathol, 
2011

1 25, F Right ovary Right oophorectomy Yes No 144

Gurzu et al. 
38, Medicine 
(Baltimore), 2019

1 36, F Retroperitoneum Tumor excision Yes No 8

Junzu et al. 39, Jpn J 
Radiol, 2012

1 37, F Right adrenal 
gland

Right adrenalectomy Yes No ns

Khaniya et al. 40, 
J Surg Case Rep, 
2017

1 33, M Mesentery Tumor excision Yes No 10

Slidell et al. 41, J 
Pediatr Surg, 2009

1 16, F Proximal jejunum Bowel resection Yes No 6

Tornóczky et al. 42 J 
Clin Pathol, 2001

1 15, F Mesocolon Transverse colectomy Yes No ns

Walter et al. 43, 
Clin Res Hepatol 
Gastroenterol, 2011

2 32, F(*) 
73, M (**)

Pylorus (*)
Duodenum (**)

Gastrectomy (*)
Duodenectomy (**)

Yes (*)
No (**)

Liver, 
peritoneum, left 
acetabulum (*)

Liver (**)

72

Present case 1 20, F Left adrenal gland 
invading spleen

En-bloc 
adrenalectomy and 

splenectomy

Yes No 21

Value are expressed as n SPT Solid pseudopapillary tumor  ns Not specified
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(transverse colectomy) 42, duodenum (duodenectomy) 43

and proximal jejunum, approximately 6 cm from the lig-
ament of Treitz, on the mesenteric side (bowel resec-
tion) 41. Mean size of the SPTs was 12.8 cm. At diag-
nosis, only one patient showed liver metastasis 43. Mean
follow-up was 2.6 years. Disease recurrence occurred in
3 patients 30,31,43, of which 1 was clear for multiple tumors
in peritoneum, greater omentum and colonic wall, and
cells in the pleural effusion positive for alpha-1-antit-
rypsin, vimentin, CD56 and β-catenin 30. Further 3
patients presented, respectively, a peritoneal recurrence 10
months after surgery 31, a liver metastasis 43 and liver,
peritoneal, acetabulum and bilateral ovarian lesions 43.
Overall, mean survivall was 87.5% (patients n=14) and
2 patients died during the follow-up 30,43.
As presented by this literature review, SPT mainly affects
young patients and probably, as already pointed out,
genetic alterations can predispose to the onset of this
neoplasm 18-20. It is a low malignancy tumor but it can
represent a pitfall, in fact the extra-pancreatic localiza-
tions can be diagnosed in a great variety of organs of
the abdominal and pelvic cavity (e.g. adrenal gland,
stomach, ovaries, mesentery, small bowell, etc).
Fortunately, there is no evidence in literature of pan-
creatic recurrence from extra-pancreatic SPT.
Furthermore, studies are limited by excessively short follow-
up. Survival is very comfortable, but it can be seen that
patients do not seem to survive longer-lasting follow-ups.
In the present case, we performed an en-bloc adrena-
lectomy and splenectomy, without resection of the pan-
creatic tail. According to the latest World Health
Organization (WHO) Classification of Tumors of the
Digestive System 5th Edition 44, the neoplasm has a sol-
id pattern of growth with discoesion of the cells that
give it a “pseudo-papillary” appearance. Cellularity con-
sists of elements with minimal nuclear pleomorphism
and a low number of mitoses as demonstrated by a low
expression of Ki67. There are also hyaline blood cells,
elents with vacuolized cytoplasm and clusters of histio-
cytes with foamy appearance of the cytoplasm. The
immunohistochemical tests performed showed nuclear and

cytoplasmic positivity for β-catenin in accordance with the
essential criteria for the diagnosis according to WHO 2019
(neoplasm in the characteristic age / sex group; presence
of solid / papillary / cystic structures; cytoplasmic and
nuclear positivity for β-catenin) (Figs. 3, 4). 
We did aot perform intra-operative biopsy, and this
could be a starting point for discussion, but there is no
evidence that extemporaneous examination is decisive for
pseudopapillary tumors. However, probably our strategy
would have been the same (“wait and see”) since the
completely cleaved mass from the pancreatic parenchy-
ma at the surgical exploration, the patient’s young age
and the low risk of malignancy. A body-tail resection of
the pancreas in a young patient can have both endocrine
and exocrine consequences, as well as quality of life.
Finally, the risk of postoperative morbidity in pancreat-
ic surgery has a significant impact. Postoperative pan-
creatic fistula is the greatest contributor to major mor-
bidity and mortality following pancreatic resection, and
despite the technical simplicity of distal pancreatectomy
compared with pancreaticoduodenectomy, effective clo-
sure of the pancreatic remnant remains a challenge 45-47.
In addition, there is no evidence in the literature of pan-
creatic resections associated at the time of removal of
extra-pancreatic neoplasms. The young female is currently
under strict surveillance with no tumor recurrence. In a
clinical setting, SPTs should be defined as “malignant”
only on the basis of their likelihood to recur after sur-
gical resection 48.

Conclusions

In summary, SPT of the pancreas are rare, predomi-
nantly affect young women with an unclear pathogene-
sis. Although low risk of malignancy, SPT may give
insidious extrapancreatic invasions, perhaps due to mul-
tipotential differentiation from pancreatic progenitor
cells. Low-grade SPT of the pancreas with extra-pancre-
atic invasion of loco-regional organs can be treated by
a pancreas-preserving approach to avoid a pancreatecto-
my. Moreover, still few cases of extra-pancreatic SPT are
reported in the literature and there is an urgent need
for more relevant evidence.

Riassunto

I tumori solidi pseudopapillari (SPT) del pancreas sono
rari, si presentano come una voluminosa massa addom-
inale, a bassa malignità e colpiscono prevalentemente le
giovani donne. Tuttavia, possono essere localmente
aggressivi. Gli SPT rappresentano meno del 2% delle
neoplasie pancreatiche esocrine. Le caratteristiche cliniche
e patologiche dell’ SPT sono diverse dal cancro del pan-
creas; la patogenesi del tumore non è chiara e la
derivazione cellulare è ancora da determinare. La pre-
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Table II- Literature review of extra-pancreatic SPT locations

Extra-pancreatic location N References

Adrenal gland 3 [34, 35, 39]

Mesentery 3 [30, 36, 40]

Stomach 2 [32, 43]

Ovary 2 [33, 37]

Retroperitoneum 2 [33, 38]

Greater omentum 1 [31]

Mesocolon 1 [42]

Duodenum 1 [43]

Jejunum 1 [41]

Value are expressed as n SPT Solid pseudopapillary tumor

READ-O
NLY

 C
OPY 

PRIN
TIN

G P
ROHIB

IT
ED



sentazione clinica del tumore è aspecifica. L’intervento
chirurgico è il trattamento principale per gli SPT pan-
creatici: pancreatectomia distale, pancreatectomia distale
con conservazione della milza (Warshaw/Kimura) e duo-
denocefalopancreatectomia (Whipple o Longmire) segui-
te dalla resezione locale ed enucleazione sono le proce-
dure più comuni. 
Ci proponiamo di illustrare un raro caso di SPT del
pancreas con localizzazione extra-pancreatica ed invasione
di organi loco-regionale in una giovane donna di 20
anni, trattata con una chirurgia pancreas-preserving evi-
tando la pancreasectomia, in combinazione con uno stret-
to follow-up. Inoltre, il nostro scopo è di proporre una
revisione della letteratura, includendo tutti i casi disponi-
bili in letteratura di SPT extra-pancreatico istologica-
mente confermato.
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