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Abstract

Background: Solid pseudopapillary tumor of the pancreas, otherwise known as solid and cystic tumor or Frantz
tumor, is an unusual form of pancreatic carcinoma, with unknown etiopathogenesis, that accounts for 0.2 to 2.7%
of all pancreatic tumors. It is defined as an exocrine pancreatic neoplasia that mainly affects women between the
second and third decade of life, and its management is not well defined. Endoscopic ultrasound offers a key
anatomical advantage in accessing the pancreas and endoscopic ultrasound fine-needle aspiration has become the
gold standard method for the diagnosis of pancreatic lesions.

Case presentation: Case 1: A 31-year-old white Hispanic woman presented with epigastric pain for 5 months. An
abdominal ultrasound revealed a single 2 cm nodule in the uncinate process of her pancreas. Endoscopic
ultrasound showed a regular, well-defined solid lesion with alternating cystic areas at the uncinate process of her
pancreas, measuring 1.7 × 1.4 cm; endoscopic ultrasound fine-needle aspiration was then performed with
cytopathological analysis compatible with solid pseudopapillary tumor.
Body computed tomography confirmed the absence of metastases and she underwent conventional
duodenopancreatectomy. However, she died 4 days after surgery due to postoperative surgical complications.
Case 2: A 35-year-old Hispanic woman presented with left upper quadrant abdominal pain for 3 months,
associated with a palpable mass at this region. A computed tomography scan showed a solitary nodule in the
pancreatic body. Endoscopic ultrasound showed a regular, well-defined, homogeneous lesion with small anechoic
(cystic) areas, measuring 2 × 2 cm, in between the pancreatic body and neck. Endoscopic ultrasound fine-needle
aspiration was performed and cytopathological analysis was suggestive of a pseudopapillary solid tumor. She
underwent a body-tail laparoscopic pancreatectomy with splenectomy. Nine months after the diagnosis, she
remains asymptomatic, continuing regular follow-up in the oncology out-patient clinic.

Conclusions: Solid pseudopapillary tumor is a rare pancreatic malignancy. Endoscopic ultrasound fine-needle
aspiration is the gold standard method to characterize and diagnose this type of pancreatic lesion, making this an
invaluable tool to help guide clinical management and improve the preoperative diagnostic yield.
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Background
Solid pseudopapillary tumor (SPT) of the pancreas, other-
wise known as solid and cystic tumor or Frantz tumor, is a
rare but characteristic neoplasm, with unknown etiopatho-
genesis, accounting for 0.2 to 2.7% of all pancreatic tumors
and less than 5% of pancreatic cystic tumors [1–3]. It is de-
fined as an exocrine pancreatic neoplasia that mainly affects
women between the second and third decade of life and is
rarely seen in men or children [2]. When present in men, it
has greater malignant potential with a worse prognosis [4].
It accounts for approximately 8 to 16% of pancreatic tu-
mors in children [5].
Symptoms of SPT depend on the location and size of

the tumor but usually are nonspecific, with abdominal
pain being the most common in approximately one-
third of patients [6]. Several imaging techniques can be
used to diagnose pancreatic masses, such as abdominal
ultrasound (US), computed tomography (CT), magnetic
resonance imaging (MRI), and endoscopic ultrasound
(EUS). EUS has assumed a very important role in the
diagnosis of pancreatic lesions, providing a better evalu-
ation of the morphologic characteristics of the lesions
and the possibility of guiding fine-needle aspiration
(FNA) punctures for tissue sampling with a low risk of
complications and increased diagnostic accuracy [7].
SPT can present as a solid, cystic, or mixed lesion [8, 9].
The treatment of choice is a complete curative surgical

resection of the lesion. The long-term prognosis is excel-
lent, since it has a generally indolent behavior and a low
degree of malignancy [5].
Here we report two cases of SPT diagnosed by pre-

operative EUS-FNA, presenting distinct clinical out-
comes after a proper surgical approach.

Case presentation
Case 1
A 31-year-old white Hispanic woman, who did not
smoke tobacco or consume alcohol, presented with a 5-
month history of epigastric pain. She did not present
with any other symptoms. An abdominal US revealed a

2 cm, single nodule in the uncinate process of her pan-
creas. EUS showed a well-defined hypoechoic solid le-
sion with regular, clear, and precise margins with
alternating cystic areas measuring 1.7 × 1.4 cm, located
in the uncinate process of her pancreas; the lesion had
no communication with her main pancreatic duct
(Fig. 1a, b). EUS-FNA was performed with a 22 gauge
needle (Expect™ Slimline; Boston Scientific) obtaining a
representative tissue sample without complications. A
cytopathological study showed single cells, small loose
clusters, and scattered intact papillary structures with fi-
brovascular components, finely granular cytoplasm, and
nuclei with fine chromatin, consistent with SPT of the
pancreas (Fig. 3a).
A body CT scan was performed, excluding meta-

static disease. She underwent conventional duodeno-
pancreatectomy (Whipple procedure). However, she
evolved with postoperative sepsis and died on the
fourth day after surgery.

Case 2
A 35-year-old Hispanic woman presented with left upper
quadrant abdominal pain for 3 months, associated with
a palpable mass at this region. An abdominal CT scan
showed a solitary nodule in the pancreas body. EUS
showed a regular, well-defined, homogeneous lesion with
small anechoic (cystic) areas, measuring 2 × 2 cm, local-
ized between the body and the neck of the pancreas
(Fig. 2a). EUS-FNA was then performed with a 22 gauge
needle (Fig. 2b) obtaining a representative tissue sample
without complications. The cytopathological analysis (four
slides and one cell block) showed aspects compatible with
SPT of the pancreas (Fig. 3b). An immunohistochemistry
study was positive for Ki-67 antigen (with low mitotic
index of 10%) and positive for beta-catenin, CD56,
chromogranin, focal receptor of progesterone, and focal
synaptophysin. She underwent a body-tail laparoscopic
pancreatectomy with splenectomy. Nine months after the
diagnosis, she remains asymptomatic and follow-up con-
tinues in the oncology out-patient clinic.

Fig. 1 Endoscopic ultrasound view of the solid cystic lesion in the pancreas. a Rounded lesion, with well-defined contours, sharp and precise
borders, with solid and cystic areas. b Solid lesion with cystic components measuring 1.7 × 1.4 cm
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Discussion
SPT of the pancreas was first described by Frantz in
1959 [5]. It is a very rare type of pancreatic neoplasm
with a low rate of progression to malignancy [10]. Under
2800 cases have been reported until the year 2012 [11],
with the largest single institution case series of 37 pa-
tients who underwent surgical resection of SPT [12]. It
affects mainly young women (approximately 90% of
cases), but can affect men and women of any age group
[4]. The most commonly affected areas are the body and
tail of the pancreas, corresponding to approximately
60% of the diagnosed cases. Unlike most reported cases,
our patients presented lesions at the uncinate process
and at the transition between the body and neck of the
pancreas [11].
The symptoms of SPT are usually nonspecific, with ab-

dominal pain being the most common, accounting for ap-
proximately 37.6% of the cases. Other signs and
symptoms such as jaundice, abdominal fullness, anorexia,
nausea, vomiting, and weight loss may also be present.
Approximately one-third of the patients are asymptomatic
[6]. As reported in the literature, our patients presented
with nonspecific symptoms. With the recent advances of

radiologic diagnostic imaging methods, SPT has been in-
creasingly diagnosed in general clinical practice. US, CT,
MRI, and EUS are the most widely used methods for pan-
creatic masses evaluation. Over the years, EUS-FNA has
become the gold standard method for the diagnosis of
pancreatic solid masses [13]. The sensitivity and specificity
of EUS-FNA for the diagnosis of pancreatic neoplasms
ranges from 80 to 90% and from 85 to 96%, respectively
[13]. EUS commonly identifies SPT as a well circum-
scribed, solid, hypoechogenic, heterogeneous tumor with
cystic components and calcifications [14].
In our two cases, EUS showed solid hypoechoic lesion

with cystic components with regular contours but it was
not heterogeneous. Since EUS-FNA is considered the gold
standard for pancreatic lesions, EUS-FNA was performed
with histopathological diagnostic confirmation of SPT.
The diagnosis of SPT with EUS-FNA has been in-

creasing in popularity as shown in a case series of 34 pa-
tients [15], where EUS-FNA improved the preoperative
diagnostic yield of SPT, correctly identifying 82% of pa-
tients when compared to CT scan findings (23.5%) and
EUS (41.2%). These findings suggest that patients who
do not have a clear diagnosis of an SPT using only image

Fig. 2 Endoscopic ultrasound view of the solid lesion with cystic areas in the pancreas. a Endoscopic ultrasound showed a regular, well-defined,
homogeneous lesion with small anechoic (cystic) areas, measuring 2 × 2 cm, in the pancreatic body to neck transition. b Endoscopic ultrasound
fine-needle aspiration with a 22 gauge needle

Fig. 3 Histopathologic plates analysis of solid pseudopapillary tumor. a Cellular, single cells, small loose clusters, and scattered intact papillary
structures with delicate fibrovascular cores, finely granular cytoplasm, and nuclei with fine chromatin. b Well-differentiated epithelial neoplasm,
with papillary structures
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studies may benefit from EUS-FNA [15]. The operating
characteristics of EUS-FNA for diagnostic solid pancre-
atic masses were: sensitivity 95% (95% CI, 93.2–95.4),
specificity 92% (95% CI, 86.6–95.7), positive predictive
value 98% (95% CI, 97–99), and negative predictive value
80% (95% CI, 74.9–82.7). The overall accuracy of EUS-
FNA was 94.1% (95% CI, 92.0–94).
Complications related to EUS-FNA are only reported in

approximately 1% of patients. The most common compli-
cation is acute pancreatitis; other reported complications
are abdominal pain, fever, vomiting, and bleeding [7]. Both
of our cases presented no complications related to the
EUS-FNA procedure.
An anatomopathological study revealed pseudopapil-

lary areas with fibrovascular stems or rosette-like struc-
tures secondary to the low cohesion of neoplastic cells
[16]. An immunohistochemical study stained positive for
beta-catenin, vimentin, progesterone receptor, CD56,
neuron-specific coil, CD10, cyclin D1, E-membranous,
and E-cadherin [6]. Unlike other pancreatic tumors, the
most sensitive specific marker for SPT is the abnormal
nuclear expression of beta-catenin [17]. The Ki-67 index
has been suggested as an indicator of malignant potential
and poor prognosis in SPT. A low Ki-67 index (≤ 5%) indi-
cates slow tumor growth [18]. Microscopic evaluation of
the two reported cases revealed intact papillary structures
with fibrovascular stems. In the second case, diagnostic
confirmation was still necessary through an immunohisto-
chemical study, confirming the suspected diagnosis of
SPT through the expression of beta-catenin. Immunohis-
tochemistry also showed a low mitotic Ki-67 index, sug-
gesting good prognosis.
Surgical treatment of SPT offers an excellent overall sur-

vival rate, greater than 95% [6]. The surgical procedure to be
performed will depend on the topography and level of tumor
invasion [19]. After diagnostic confirmation by EUS-FNA,
our two patients underwent different surgical procedures ac-
cording to lesion topography. Patient 1 underwent duodeno-
pancreatectomy, while patient 2 underwent a body-tail
pancreatectomy with splenectomy. The outcomes of our two
case reports were different, with one patient presenting a
favorable evolution, while the other patient died due to post-
operative complications. The different evolutions of the cases
may justify the view that more aggressive surgery (duodeno-
pancreatectomy) could have been performed on the patient
with uncinated pancreatic process neoplastic invasion. The
reported mortality rate related to postoperative complica-
tions after SPT resection is only 1% [5].
Neither of our patients had neoplastic metastases, al-

though it is known that despite the low malignant poten-
tial, up to 15% of cases of SPT develop distant metastases
[20]. The most common sites of metastasis are the liver
and lymph nodes. Tumor recurrence may occur in ap-
proximately 6% of cases, requiring rigorous follow-up [5].

In this context, EUS-FNA is a very important method
that presents excellent diagnostic rates and provides ma-
terial for cytological and histological evaluation of SPT.

Conclusions
SPT is a rare pancreatic neoplasia. Anatomopathological
study is necessary for treatment and prognosis evaluation.
EUS-FNA is the gold standard method to characterize
and diagnose these type of pancreatic lesions, making this
an invaluable tool to help guide clinical management,
decide a patient’s surgical candidacy, and improve the pre-
operative diagnostic yield.

Abbreviations
CT: Computed tomography; EUS: Endoscopic ultrasound; FNA: Fine-needle
aspiration; MRI: Magnetic resonance imaging; SPT: Solid pseudopapillary
tumor; US: Ultrasound

Acknowledgements
We thank the patients and their families for their trust and cooperation for
this case report.

Funding
None.

Availability of data and materials
Not applicable.

Authors’ contributions
DTHM performed the procedure; IBR, MC, GFAF, MAC wrote the manuscript;
RR corrected the English language; MPT performed the histological
examination; EGHM read and approved the manuscript. All authors read and
approved the final manuscript.

Ethics approval and consent to participate
The ethics committee of the “Hospital das Clinicas da Facultade de Medicina da
USP”, for the research protocol under the name of EUS vs ERCP for the anatomy-
pathologic diagnoses of malignant biliary stenosis: a prospective study, approved
the study with the reference number 1.481.669. / CAAE #: 54011816.6.0000.0068.
Ethics, consent and permission were given for this study.
Consent to publish was obtained from the participant to report any
individual data. Including any tissue samples, images, videos or voice
recording.

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Gastrointestinal Endoscopy Unit, Hospital das Clínicas da Faculdade de
Medicina da Universidade de São Paulo, Av. Dr Enéas de Carvalho Aguiar,
225, 6o andar, bloco 3, Cerqueira Cezar, São Paulo, SP ZIP Code 05403-010,
Brazil. 2Pathology Unit, Hospital das Clínicas da Faculdade de Medicina da
Universidade de São Paulo, Av. Dr Enéas de Carvalho Aguiar, 225, Andar,
bloco, Cerqueira Cezar, São Paulo, SP ZIP Code 05403-010, Brazil.

De Moura et al. Journal of Medical Case Reports  (2018) 12:107 Page 4 of 5



Received: 12 May 2017 Accepted: 27 January 2018

References
1. Branco C, Vilaça S, Falcão J. Solid pseudopapillary neoplasm. Case report of

a rare pancreatic tumor. Int J Surg Case Rep. 2017;33:148–50.
2. Słowik-Moczydłowska Z, Gogolewski M, Yaqoub S. Solid pseudopapillary

tumor of the pancreas (Frantz’s tumor): two case reports and a review of
the literature. J Med Case Rep. 2015;9:268.

3. Canzonieri V, Berretta M, Buonadonna A, Libra M, Vasquez E, Barbagallo E,
Bearz A, Berretta S. Solid pseudopapillary tumour of the pancreas. Lancet
Oncol. 2003;4(4):255–6.

4. Lin MYC, Stabile BE. Solid pseudopapillary neoplasm of the pancreas: a rare
and atypically aggressive disease among male patients. Am Surg. 2010;
76(10):1075–8.

5. Papavramidis T, Papavramidis S. Solid pseudopapillary tumors of the
pancreas: review of 718 patients reported in the English literature. J Am Coll
Surg. 2005;2:965–72.

6. Yu PF, Hu ZH, Wang XB, Guo JM, Cheng XD, Zhang YL, et al. Solid pseudo
papillary tumor of the pancreas: a review of 553 cases in Chinese literature.
World J Gastroenterol. 2010;16(10):1209–14.

7. Eloubeidi MA, Varadarajulu S, Desai S, Shirley R, Heslin MJ, Mehra M, et al. A
prospective evaluation of an algorithm incorporating routine preoperative
endoscopic ultrasound-guided fine needle aspiration in suspected
pancreatic cancer. J Gastrointest Surg. 2007;11(7):813–9.

8. Anil G, Zhang J, Al Hamar NE, Nga ME. Solid pseudopapillary neoplasm of
the pancreas: CT imaging features and radiologic-pathologic correlation.
DiagnIntervRadiol. 2017;23(2):94–9.

9. Aso A, Ihara E, Nakamura K, Sudovykh I, Ito T, Nakamura M, Ikeda T,
Takizawa N, Oda Y, Shimizu S. Solid Pseudopapillary Neoplasm of the
Pancreas in Young Male Patients: Three Case Reports. Case Rep Gastrointest
Med. 2017;2017:9071678.

10. Frantz VK. Atlas of tumor pathology, section VII. Washington DC: Armed Forces
Institute of Pathology; 1959. p. 28. Tumors of the pancreas. [fascicles 27]

11. Law JK, Ahmed A, Singh VK, et al. A systematic review of solid-pseudopapillary
neoplasms: are these rare lesions? Pancreas. 2014;43(3):331–7.

12. Reddy S, Cameron JL, Scudiere J, Hruban RH, Fishman EK, Ahuja N, Pawlik
TM, Edil BH, Schulick RD, Wolfgang CL. Surgical management of solid-
pseudopapillary neoplasms of the pancreas (Franz or Hamoudi tumors): a
large single-institutional series. J Am Coll Surg. 2009;208(5):950–7.

13. Banafea O, Mghanga FP, Zhao J, Zhao R, Zhu L. Endoscopic
ultrasonography with fine-needle aspiration for histological diagnosis of
solid pancreatic masses: a meta-analysis of diagnostic accuracy studies.
BMCGastroenterol. 2016;16:108.

14. Jung WS, Kim JK, Yu JS, Kim JH, Cho ES, Chung JJ. Comparison of
abdominal ultrasonographic findings with endoscopic ultrasonographic
findings of solid pseudopapillary neoplasms of the pancreas. Ultrasound Q.
2014;30(3):173–8.

15. Law K, Stoita A, Weaver W, Gleeson FC, Dries AM, Blackford A, et al.
Endoscopic ultrasound-guided fine needle aspiration improves the pre-
operative diagnostic yield of solid-pseudopapillary neoplasm of the
pancreas: an international multicenter case series (with video). SurgEndosc.
2014;9:2592–8.

16. Pettinato G, Manivel JC, Ravetto C, et al. Papillary cystic tumor of the
pancreas. A clinicopathologic study of 20 cases with cytologic,
immunohistochemical, ultrastructural, and flow cytometric observations, and
a review of the literature. Am J ClinPathol. 1992;98:478–88.

17. Tanaka Y, Kato K, Notohara K, et al. Frequent beta-catenin mutation and
cytoplasmic/nuclear accumulation in pancreatic solid-pseudopapillary
neoplasm. Cancer Res. 2001;61:8401–4.

18. Yu P, Cheng X, Du Y. Solid pseudopapillary neoplasms of the pancreas: a 19-
year multicenter experience in China. J Gastrointest Surg. 2015;19:1433–40.

19. Cheng-Hong P, Dong-Feng C, Guang-Wen Z, Yang M. The solid
pseudopapillary tumor of pancreas: the clinical characteristics and surgical
treatment. J Surg Res. 2006;131:276–82.

20. Tang LH, Aydin H, Brennan MF, Klimstra DS. Clinically aggressive solid
pseudopapillary tumors of the pancreas: a report of two cases with components
of undifferentiated carcinoma and a comparative clinicopathologic analysis of 34
conventional cases. Am J Surg Pathol. 2005;29:512–9.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

De Moura et al. Journal of Medical Case Reports  (2018) 12:107 Page 5 of 5


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Case 1
	Case 2

	Discussion
	Conclusions
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

