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Case Report

Huge solid pseudopapillary tumor of the pancreas ‘Frantz tumor’:
a case report
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Abstract: Solid pseudopapillary neoplasms (SPN) of the pancreas are rare neoplasms accounting for 1-2%
of all pancreatic tumors and have a general female predominance. We report a case and intraoperative videos
of SPN involving the whole pancreatic tail. A 19-year-old female patient initially presented to another
healthcare facility complaining of abdominal pain, which was started 6 years ago. A contrast-enhanced
Computed Tomography (CT) scan of the abdomen showed a large mass measuring 15.6 cm x 11.6 ¢cm x
11 cm, arising from the pancreas with an enhancing cystic component. The patient underwent exploratory
laparotomy, which revealed a huge mass occupying most of the abdominal cavity. Thus, we proceeded
with a distal pancreatectomy and splenectomy. Intraoperatively, the frozen section showed that the mass
had features of a solid pseudopapillary tumor of the pancreas with negative resection margins. The SPN
diagnosis was confirmed by histopathology and immunohistochemistry. The pathophysiology behind the
development of SPN and its cellular origin is still a matter of debate with multiple proposed hypotheses.
SPNs are asymptomatic in almost 70% of all cases and usually discovered incidentally. The pre-operative
diagnosis of SPNs remains a clinical challenge despite all the current advances in the diagnostic modalities.
Surgical management with negative resection margins is the mainstay of treatment, even with metastasis and
vascular invasion, surgical excision should be performed whenever feasible. The recurrence rate after surgical
resection has been reported to be 3-9%. The prognosis of SPN limited to the pancreas is generally excellent
with over 95% cure rate following complete surgical resection. SPN is a rare entity of a controversial origin
but is considered as a low-grade malignancy. Surgical resection to achieve complete excision constitutes the

mainstay of treatment, which mostly results in an excellent prognosis.
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Introduction Health Organization (WHO) in 1996 (1,2). However, it
Solid pseudopapillary neoplasms (SPN) of the pancreas, also was .not recognized by th? WHO as a low-grade epithelial
known as ‘Frantz tumor’ attributed to Virginia K. Frantz, malignant neoplasm until 2010 (1,2). It was reported to
who was the first to describe it in the 1950s. SPN had many have an incidence of 1-2% of all pancreatic tumors with
different names until its official nomenclature by the World a favorable prognosis after surgical excision (3). SPNs are
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Figure 1 A contrast-enhanced computed tomography scans of the abdomen showing a large, well-defined, and heterogeneous tumor

measuring 15.6 cm x 11.6 cm x 11 cm, arising from the pancreas with an enhancing cystic component.

usually encountered in young adult females, with a female
to male ratio of 11 to 1; nevertheless, a small percentage
occurs in the pediatric age group (4-6). The tumor location
tends to be in the body or tail of the pancreas in 60% of
the cases, while the remaining are located in the head of
the pancreas (1,6,7). Even though SPNs are labeled as low
malignant tumors, there have been multiple reports of
metastasis (6,8,9), with an estimated incidence reaching up
to 10% of the cases (1,2). We report the following case in
accordance with the CARE reporting checklist (available at
http://dx.doi.org/10.21037/jgo-20-180).

Case presentation

A 19-year-old female patient not known to have any
medical illnesses was referred to our surgical clinic after
she initially presented to another healthcare facility
complaining of abdominal pain, which was started 6 years
ago. It was sharp epigastric pain radiating to the back.
The pain was aggravated by lying supine and alleviated
by leaning forward. The patient also noticed abdominal
distention. She denied any history of vomiting, change
in bowel habits, weight loss, night sweats, pruritis, scleral
or urinary discoloration, and menstrual irregularities.
Surgical and family history of pancreatic diseases were
deemed negative. During the year before her presentation,
she experienced early satiety, increased abdominal pain,
and abdominal distention along with weight loss of 10 kg.
An ultrasound was performed in the referring facility and
showed a heterogeneously hypoechoic irregular mass that is
originating from the distal pancreas.
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In our hospital, her abdominal examination showed:
a soft, lax, non-tender abdomen with a palpable mass
occupying most of her abdomen. All of her laboratory
work-up, including tumor markers, were within normal
limits.

A contrast-enhanced CT scan of the abdomen (Figure I)
showed a large mass measuring 15.6 cm x 11.6 cm x 11 cm,
arising from the pancreas with an enhancing cystic
component. The visualized part of the pancreatic duct was
not dilated. The mass was compressing the stomach and
jejunal loops, pushing them superiorly and towards the
right side of the abdomen, respectively. The mass was also
compressing the left kidney, left renal, and the superior
mesenteric veins with no evidence of thrombosis.

Furthermore, there was no evidence of retroperitoneal
lymph nodes involvement. Hence, the decision to perform
distal pancreatectomy and splenectomy was made.
Two weeks prior to her surgery, the patient was given
pneumococcal, haemophilus influenzae, and meningococcal
vaccines.

The patient underwent exploratory laparotomy, which
revealed a huge mass occupying most of the abdominal
cavity and displacing the stomach superiorly. Subsequently,
we proceeded with a distal pancreatectomy and splenectomy
(Videos 1,2,3). Intraoperatively, the frozen section showed
that the mass had features of a solid pseudopapillary tumor
of the pancreas with negative resection margins. The
gross examination of the mass revealed an: encapsulated,
heterogeneous mass with both cystic and solid components
involving the whole pancreatic tail with no local invasion to

the spleen (Figure 2).
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Figure 2 Gross examination of the resected mass showing an
encapsulated, heterogeneous mass with both cystic and solid

components.

Histopathological examination of the surgical specimen
(H&E staining) demonstrated a pseudopapillary architecture
(Figure 34). Immunohistochemical staining showed the
tumor being diffusely positive for progesterone receptor
(Figure 3B), synaptophysin (Figure 3C), beta-catenin (Figure
3D), and CD10 (Figure 3E). In contrast, it was negative
for chromogranin (Figure 3F), and estrogenic receptor.
The Ki-67 was 1-2%. Consequently, the diagnosis of a
solid pseudopapillary tumor was confirmed with negative
resection margins. Moreover, no lymph node involvement
was found out of the fourteen examined lymph nodes, and

no lymphovascular or perineural invasion was identified.
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The spleen was unremarkable (Pathological TNM = T:3
pN:0 M:x). The patient was discharged after a smooth and
uneventful postoperative course. The patient is following
up in which she showed neither signs of recurrence nor the
emergence of metastatic lesions 1 year postoperatively.

All procedures performed in studies involving human
participants were in accordance with the ethical standards of
the institutional and/or national research committee(s) and
with the Helsinki Declaration (as revised in 2013). Written
informed consent was obtained for publication of this case
report and accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of the
journal on request.

Discussion

SPNs account for a small percentage of all pancreatic
tumors ranging from 0.17% to 2.7% (7). The
pathophysiology behind the development of SPN and
its cellular origin is still a matter of debate with multiple
proposed hypotheses in the literature (5,10,11). One of the
theories that has been suggested is the role of sex hormones
in the pathogenesis of this tumor (5,11-16). It was proposed
based on the higher female predominance rate that has
been reported, particularly during the reproductive age,
along with the fact that SPNs are usually positive for these
receptors (5,11-16). It is supported by the fact that during
the embryological stage, the genital ridges are located
adjacent to the pancreatic anlage (17).

Another hypothesis attributes the development of SPNs
to different genetic mutations, and the most studied is the
nuclear expression of b-catenin and vimentin secondary
to genetic mutation and the interference with the Wnt
signaling pathway, which has been reported to be present in
up to 90% of these tumors (5,6). The role of other genetic
mutations like the p53 gene and k-ras has been studied, but
no evidence of their involvement was found (5,6).

Furthermore, since SPN’s also show some focal positivity
for other non-sex hormonal markers. The idea of focal
neuroendocrine differentiation was suggested (10). One of
the factors that might have a role in the development of
SPNs is viral hepatitis, namely hepatitis B and C viruses as
it has been reported in the literature to be associated with
SPNs in up to 62% of patients, but this has not been well
established (6).

Although, 70% of all cases are symptomatic, SPNs are
discovered incidentally in 30% of the cases (17). Once the
tumor grows and becomes large enough to cause pressure
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Figure 3 Histopathological examination of the surgical specimen (x20). H&E staining (A) demonstrating a pseudopapillary architecture;

immunohistochemical study showing the tumor being diffusely positive for progesterone receptor (B), synaptophysin (C), beta-catenin (D),

and CD10 (E), but negative for chromogranin (F).

symptoms to the adjacent organs, most patients complain of
abdominal pain, followed by an increase in abdominal girth
(1,17). That was evident in our case as the patient had an
on-and-off abdominal pain for years, then started to have
early satiety and a noticeably increased abdominal girth.
Even though SPNs are slow-growing tumors with a
low Ki-67 index, several case reports have shown different
growth rates in terms of doubling time starting from 240 to
765 days (18-20). This wide range suggests that although
these are collectively slow-growing neoplasms; however,
the growth rate varies significantly (19). Despite the unclear
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pathogenesis and source of the tumor (21), the authors
believe that this huge tumor size potentially resulted due to
the delayed presentation that lasts for six years.

One of the rare presentations of SPNs is tumor rupture
that is commonly seen after blunt abdominal trauma, which
has been reported to represent 8% of the cases (17,22).
Interestingly, Xu et al. reported a spontaneous rupture
of SPN in a 22 years old female who presented to the
Emergency Department (ED) complaining of abdominal
pain associated with leukocytosis and hemoglobin drop
secondary to spontaneous SPN rupture and bleeding (22).
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The suggested theory of spontaneous rupture is that the
cystic part of the SPN undergoes internal degeneration with
a subsequent hemorrhage; consequently, if the bleeding
was significant enough, it can lead to increased intramural
pressure causing the spontaneous rupture (17,22).

The pre-operative diagnosis of SPNs remains a clinical
challenge despite all the current advances in diagnostic
modalities (9). This is due to the overlap with a wide
range of differential diagnoses such as benign cystic
lesions, including pseudocysts, hydatid cysts, cystadenoma,
lymphangioma, and hemangioma; as well as, different
malignant lesions such as; cystadenocarcinoma or
intraductal papillary mucinous neoplasms (5,7). When it
comes to the pediatric age group, pancreatic tumors of
secondary origin like neuroblastoma, leukemia, lymphoma,
and lymphoproliferative disorders are more common (5).

Tumor markers like alfa fetoprotein, carcinoembryonic
antigen, CA199, CA125, and CA242 might be elevated,
but they are not specific for SPNs (6). Nevertheless, these
tumor markers and pancreatic tumor markers should be
considered during the work-up as other malignant tumors
are still part of the differential diagnosis of SPNs (9).

Imaging wise, abdominal CT scan with intravenous
contrast has been reported to be the best imaging modality
because it provides not only the origin, size, and layout
of the tumor but also the presence of local invasion and
metastasis (5). As SPNs have a mix of both solid and cystic
components, areas of enhancing and non-enhancing
lesions are seen and are surrounded by a capsule along with
intratumoral calcifications (5). Furthermore, hemorrhage
may result due to the growth of the tumor and subsequent
internal degeneration (22). The presence of an encapsulated
mass consisting of both cystic and solid components and
intratumoral hemorrhage are useful factors to distinguish
SPNs from its other malignant differentials (5,10,22). With
the presence of these pathognomonic features of SPNs,
a CT scan is considered adequate to establish the pre-
operative diagnosis (23,24).

On the other hand, Magnetic Resonance Imaging
(MRI), is considered as a second-line imaging modality
as it can demonstrate further information with regards
to hemorrhage and necrosis of the tumor’s tissue (23,24).
Typically, SPNs would show a vascular, encapsulated mass
composed of both mixed cystic and solid components with
a high-signal intensity on T1 and low signal intensity on
T2 series representing hemorrhagic areas on MRI (22,25).
Dan et al. have highlighted that MRI was not necessary
in their reported cases of SPNs located in the tail of the
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pancreas, where a CT scan was able to demonstrate the
pathognomonic features of SPN (23,24).

A pre-operative histopathologic diagnosis could be
achieved by endoscopic ultrasound (EUS) biopsy (26).
Still, its use has the downside of seeding of tumor cells
into the peritoneum or the gastric wall, which has been
reported in multiple cases of pancreatic adenocarcinoma
(7,26). Yamaguchi et /. have reported the seeding of
SPN cells into the gastric wall with a subsequent tumor
formation secondary to EUS biopsy 67 months after the
procedure (26).

Hanada et 4l. conducted a nationwide, multicentric,
retrospective, and questionnaire-based survey study across
Japan to assess the clinicopathological features of SPNs (27).
The study included 288 patients who were diagnosed with
SPN between January 1990 and March 2015 (27). They
have evaluated the capability of using a single imaging
modality to establish a pre-operative diagnosis, which
ranged between 50% to 70%. Additionally, the detection
of the cystic component was higher on both MRI and EUS
compared to CT scan, while the detection of calcifications
on CT scan and EUS was of similar rate (27). Hence, the
recommendation was to use a combination of imaging
modalities in order to establish a pre-operative diagnosis (27).
In our case, due to the typical clinical presentation, along
with the presence of the pathognomonic features on CT
scan and US, the need for further imaging was waived.

Surgical management with free surgical resection margins
is the mainstay of treatment even with metastasis and
vascular invasion, surgical excision should be performed
whenever feasible (9). Radical lymphadenectomy is not
indicated in these cases (5). The recurrence rate after surgical
resection has been reported to be 3-9% (10). Regardless,
patients should be promptly followed up due to the risk of
potential recurrence or emergence of metastatic lesions (20).
Even in case of recurrence or metastasis, surgery remains
the treatment of choice. However, in unresectable lesions,
surgical debulking might be justified (7,9).

There are two types of resection, depending on the
location of the tumor. When it is located in the body or
tail of the pancreas, distal pancreatectomy with or without
splenic preservation should be performed (5). On the other
hand, pancreaticoduodenectomy is performed if the tumor
is located in the head of the pancreas (5). The surgical
resection must be performed with caution to avoid rupture
or spillage of the tumor content, which can result in the
seeding of the tumor cells into the peritoneum (8,26). Due
to the encapsulation and low malignant potential of SPNs,
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it has been advocated to perform the surgical management
as conservatively as possible (5).

Even though SPN has a low malignant potential, local
invasion and metastasis have been reported (10). Moreover,
major sites affected were the liver and peritoneal cavity
(10,22). Nevertheless, the outcome is encouraging, as long-
term survival in patients with liver metastasis showed better
chances when an excisional resection was performed (5).
In addition to the radiosensitivity characteristic of SPN,
chemotherapy with metastatic liver lesions seems to have a
valuable role (5). However, both modalities are still under
scrutiny and only considered as an alternative in the case of
surgical contraindications (5,20). Besides, extrapancreatic
SPNs coexisted in 0.62% of reported cases, and are
frequently seen with either testicular or ovarian origin (6).

Although SPN grows largely with features of invasion,
nearly all patients who received complete surgical excision have
demonstrated an excellent chance for long-term survival (5).
The prognosis of SPN limited to the pancreas is generally
excellent, with over 95% cure rate following complete surgical
resection (5). Furthermore, local invasion and metastasis are
not considered contraindications for surgical resection, and
even patients with unresectable tumors can survive for more
than ten years post-surgical debulking (5,10).

Conclusions

SPN is a rare entity of a controversial origin but is
considered to be of a low-grade malignancy and a
favourable prognosis. It shows strong female predominance
with unspecified presentation. Imaging modalities aid
to differentiate this entity from other malignancies;
however, postoperative histopathological examination and
immunohistochemistry remain the primary diagnostic tools.
Surgical resection to achieve complete excision constitutes
the mainstay of treatment and mostly results in an excellent
prognosis. The survival benefit of repeated surgical
resection for recurrence is encouraging.
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