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Solid pseudopapillary tumour of the pancreas:

A case report and review of the literature
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Solid pseudopapillary tumour (SPT) is a rare cystic tumour of the pancreas
characteristically found in young female patients. Although it has a low malignant potential, the
fumour can invade adjacent organs or metastasize. Surgical resection with adequate margin is
still the treatment of choice which gives an excellent result. We report here a case of SPT in a
24-year old female patient, presenting with a mass in the epigastrium. The tumour was confined
fo the body and tail of the pancreas and distal pancreatectomy and splenectomy was done.
Histological examination revealed typical features of SPT without any vascular or neural invasion.
SPT should be in consideration when a young female patient presents with a solid-cystic lesion

in the pancreas.
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More than 80 % of cystic lesions of
the pancreas are pseudocyst, whereas pancreatic
tumours constitute approximately 10 %." Preoperative
diagnosis is essential to differentiate pancreatic
tumour from pseudocyst since their treatments are
totally different. However, it remains difficult to obtain
an accurate diagnosis despite the advance in
radiological imaging. Presented here is a rare type
of cystic tumour of the pancreas named solid
pseudopapillary tumour (SPT). It is far more common
in young female patients who have no previous history
of pancreatitis attack. The diagnosis depends on
imaging studies, cyst fluid analysis and histology of

the resected specimen.

Case Report
A 24-year-old Thai female patient presented

with occasionally vague epigastric discomfart for 10
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months. Antacid was then prescribed, which relieved
her symptom. Recently, she noticed an epigastric
mass. She also noticed the symptom of early satiety.
The patient had no previous illness, no weight loss.
Physical examinations revealed a mass measuring
approximately 20 cm in diameter in the epigastrium.
It was slightly mobile. No lymphadenopathy was
detected.

Routine laboratory investigations, including
complete blood count, urinalysis, liver function test,
serum electrolytes and amylase level were all within
normal limits. Serum levels of CEA and CA 19-9 were
not elevated.

Ultrasonography of the upper abdomen
showed a huge complex mass measuring 21 cm X 18
cm in the middle part of the upper abdomen
(Figure 1). The liver parenchyma, gall bladder, both

kidneys and spleen appeared normal. The pancreas

Figure 1. Ultrasonography of the upper abdomen shows a large complex mass (white arrow heads)

with hypoechoic soft tissue component posterior to the epigastrium anterior to the aorta

(A), compressing and posteriorly displacing the left kidney (LK). (SPI) = spine
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could not be identified. There was no free fluid in the
peritoneal cavity. Further CT scan of the upper
abdomen also showed a huge complex mass
measuring 21.2 cm X 21 cm X 17 cm locating in
the middle part of the upper abdomen (Figure 2).
There were papillary projections within the tumour.
The tumour displaced the pancreas medially,
displaced left lobe of the liver and the spleen
upwardly and displaced left kidney medially and
downwardly. No intrahepatic duct dilatation was
detected. There was neither lymphadenopathy nor
ascites.

On exploration, the tumour was localized
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at the body and tail of the pancreas (Figure 3).
There was no evidence of either local invasion or

distant metastasis. The patient underwent distal
pancreatectomy and splenectomy. Postoperatively,
there was minor pleural effusion which responded to

a percutaneous drainage.

Pathological findings
Gross appearance

The tumour was 19 cm X 16 cm X 9 cm in
size with 0.2 cm thick wall. The tumour contained a
papillary lesion measuring 14 cm X 10cm X 4.5¢cm

(Figure 4).

Figure 2. A) Contrast-enhanced CT of the upperabdomen shows a huge well-encapsulated

cystic mass, containing enhancing irregular soft tissue component posteriorly at

the body and tail of the pancreas, compressing the splenic vein. The head of

the pancreas is normally visualized (black arrow heads). D = duodenum, black

arrow = common bile duct; and B) This mass causes pressure and anterior

displacement of the stomach (S). Dilatation of the short gastric vein is noted

representing collateral (white arrow). SP = spleen
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Figure 3. Operative finding of the tumour.

Figure 4. The resected tumour, with the spleen (white arrow heads) and part of the pancreas

(black arrow heads).

Microscopic appearance

The tumour was well encapsulated with thick
fibrous septa. The tumour cells were uniform
polygonal-shaped, arranged in solid sheet and

pseudopapillary patterns (Figure 5 -A). A small

number of tumour cells had intracytoplasmic hyaline
globules (Figure 5-B). There was no vascular or neural
or capsular invasion. Cyst fluid analysis revealed
the CEA level of 0.9 ng/mL and CA 19-9 of
4.31 1U/mL.
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Figure 5. Histological appearance of the tumour: A) The tumour shows pseudopapillary
patterns (black arrow he9d§ ), and-cystic space filled-with red blood cells

gL

(black arrow heads).

Discussion

SPT of the pé%creas is a rare cystic-typed
tumour, Comprising only 0.13 - 2.7 % of all pancreatic
tumours.” Papavramldls and co-workers reported a
collection of SPT described in English literature from
around the world and found only 718 patients since
1933. @ The tumour was first described in 1933 by
Lichtenstein but it was popularized by Frantz and

became known as ‘Frantz tumour’ in 1959. SPT is also

IWIRINTOUHIAIIN Eﬂ@pﬁjm

papillary epithelial neoplasm, papillary and solid
neoplasm, papillary and cystic tumour, papillary cystic
carcinoma, solid and papillary neoplasm, papillary
cystic tumour, solid and cystic tumour, solitary cystic
tumour and solid and cystic papillary epithelial
neoplasm. In 1996, World Health Organization
classified the tumour as ‘Solid Pseudopapillary

Tumors”.”!
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Approximately 90 % of SPT were found in
female, their age ranged from 20-30 years. The tumour
has low malignant potential. Although SPT can invade
adjacent organs or metastasize, it has an excellent
prognosis with a 5-year survival rate of 95 % and a
10-year survival rate of 93 % after curative resection.”
Local invasion or distant metastasis can be found
in 10-15 % of the patients.”” Kang and colleagues
described a correlation between the tumour size and
tumour behaviour. SPT larger than 5 cm has a greater
malignant potential.” In patients with distant
metastasis, the organs frequently affected are the
liver, ®® portal vein'® and spleen. "” However, lymph
node metastasis is uncommon. Lam and associates
reviewed 452 patients with SPT and found that
the patients with malignant SPT were significantly
older at presentation and were more common in male

patients."""?

Clinical features

Clinical presentations of SPT are non-specific.
Abdominal pain is the most common presenting
symptom and can be found in 47 % of the patients."
Slowly enlarging, non-tender epigastric mass can be
found in 35 % of the patients.® As many as,16 % of
the patients were asymptomatic, but the tumours were
incidentally found on radiological examinations for
other reasons.?’ Pancreatic exocrine insufficiency
or endocrine symptoms are uncommon. The patients
with SPT may present with its mass effect, for
example, early satiety, vomiting or jaundice. In rare
cases, the patient may present with acute peritonitis
due to post-traumatic rupture of the tumour, *'¥
or with pancreatitis."® Apart from a palpable

intraabdominal mass which can be found in 34 %
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of the patients,” physical examination is usually

unremarkable.

Differential diagnosis

SPT should be differentiated from other cystic
lesions of the pancreas, most commonly post-
inflammatory pseudocyst. This comprises 85-90 %
of all pancreatic cystic lesions. Itis usually preceded
by an episode of pancreatitis. Other cystic lesions
include mucinous and serous cystic tumours, islet cell
tumours, cystadenocarcinoma, acinar cell carcinoma

and mucous secreting tumour.

Diagnosis

Definitive diagnosis of SPT preoperatively
is difficult and usually requires imaging studies or
cytology, since routine laboratory investigations
including liver function tests, serum amylase level
and tumour markers levels are mostly non-specific.
Ultrasonography shows a well-defined ‘mixed echoic’
mass. Contrast-enhanced CT gives more detailed
images and clearer relationship between the tumour
and adjacent organs. On CT, SPT appears as a well-
defined mass with heterogeneous density, reflecting
internal hemorrhage and necrosis. The sensitivity
and specificity of CT in“diagnosing SPT are 50 %
and 96.8 %, respectively."® MRI offers a higher
contrast resolution images compared with CT;
therefore, it can display a capsule and intratumoural
hemorrhage better. On MRI, SPT appears as a well-
defined, encapsulated lesion with heterogeneous
high or low signal intensity on T1-weighted and
heterogeneous high signal intensity on T2-weighted.
With gadolinium administration, there is an early

peripheral heterogeneous enhancement with
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progressive fill-in."” Lee and Tyan used positron
emission tomography (PET) to detect SPT which
showed an increase uptake of fluorodeoxyglucose
in the tumour."® Endosonography provides more
detailed images of the inner structure of cystic tumours
than conventional ultrasonography. Therefore, it
is useful as a diagnostic tool in differentiating
pseudocyst from cystic tumours."? SPT appears
as well-defined solid mass with cystic portions.
Septa and calcification is occasionally seen on
endosonography. ¥

To date, there have been no reliable
radiological criteria that permit preoperative diagnosis
of SPT. Therefore, cyst fluid analysis and fine needle
aspiration (FNA) of the cyst wall play crucial roles
in differentiating SPT from other cystic lesions
preoperatively. Both of them can be achieved either
percutaneously with ultrasonography/CT guidance or
endoscopically with endosonographic guidance.
Volmar and associates compared three techniques
of image-guided FNA, namely ultrasonography-
guided, CT-guided and endosonography-guided.”
The overall accuracy was 81.7 %, 82 % and 86.5 %,
respectively. The authors also found that, after
controlling for lesion size, endosonography-guided
approach resulted in greater accuracy, compared to
ultrasonography- and CT-guided, when evaluating
lesions smaller than 3:cm.”” Although it has been
reported that endosonography-guided FNA in cystic
lesions resulted in a higher complication rate than
in solid lesions (14 % vs. 0.5 %, respectively),?"”
all of them were non-fatal.

Cytological features of SPT include highly
cellular smears in most cases with characteristic

branching papillary fragments composed of central
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fibrovascular stalks covered by one to several layers
of tumour cells, with a perivascular amorphous myxoid
substance. Tumour cells are monomorphic with
occasional intracytoplasmic hyaline globules. Mitoses
are rare or absent. **"

Cyst fluid analysis is essential not only for
diagnosing SPT but also for ruling out other cystic
lesions. In pseudocyst, cyst fluid amylase level usually
exceeds 5,000 U/mL, with a 94 % sensitivity ®
and 74 % specificity.”” In serous cystadenoma, the
amylase level is usually less than 5,000 U/mL (100 %
sensitivity * and 77 % specificity®), the lipase level
less than 2,000 U/mL (86 % sensitivity “and 86 %
specificity®”’) and the CEA level less than 5 ng/mL
(100 sensitivity®™ and 86 % specificity®). Mucinous
neoplasm and cystadenocarcinoma typically
demonstrates the CEA level in the cyst fluid
above 400 ng/mL (50-57 % sensitivity®*® and

#%%) for mucinous neoplasm,

100 % specificity'
and 57 % sensitivity®® and 100 % specificity®®
for cystadenocarcinoma) and CA 19-9 above
50,000 U/mL (15-75 % sensitivity®*” and 81-90 %

27 for mucinous neoplasm, and

specificity'
86 % sensitivity”” and 85 % specificity®” for

cystadenocarcinoma).

Pathology
Gross appearance
The size of SPT at diagnosis is usually large

with a mean diameter of 6-8 cm.®?

' However, there
seems to be no correlation between the tumour size
and its behaviour.®” Ofthe 688 patients with available
data, 34 % of the tumour was found in the head, 36 %
in the tail, 15 % in the body and 10 % in the body

and tail.”’ The larger tumours tend to be more
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encapsulated and have more cystic feature than
the smaller ones.” The cut surface of the tumour shows
cystic spaces filled with old blood clots, interspersed
with solid greyish white area representing necrosis in

various proportions.

Histological appearance

Microscopically, the uniform tumour cells are
found in cord or sheet patterns around fibrovascular
septa, with a variable combination of solid or
hemorrhagic pseudocystic structures:® Tumour
cells are polygonal and have eosinophilic cytoplasm
with infrequent mitoses. Either intracytoplasmic or
extracytoplasmic hyaline globules can occasionally
be found. Additionally, foamy histiocytes, cholesterol
granuloma and calcification can also be found in
the solid areas."”

Histological features that indicate a higher
malignant potential include venous invasion, a higher
nuclear grade and more prominent necrobiotic
nests.®” The malignant form of SPT, or solid
pseudopapillary carcinoma, can be found in
approximately 15 % of the patients."” According to
WHO classification, criteria for malignancy ‘include
vascular or nerve sheath invasion, or lymph,node or

liver metastasis."”

Immunohistochemistry

Immunohistochemical studies of SPT have
been reported and the expression of vimentin, neuron-
specific enolase (NSE), alfa-1-antitrypsin (AAT) and
progesterone receptor has been found. Kosmahl
and associates proposed that SPT may originate

from genital ridge-related cells which are in the
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immediate vicinity of pancreas anlage during early
embryogenesis. ®” In contrast, Chen and colleagues
described melanocytic differentiation in SPT and
postulated that the tumour may be derived from the

neuralcrest similar to melanocyte. ®"

Treatment

Surgery remains the mainstay of treatment
in patients with SPT which includes en bloc
resection with adequate margin. Therefore, tumour
located in the head of the pancreas mandates
pancreaticoduodenectomy whereas that in the tail of
the pancreas needs distal pancreatectomy, with or
without splenectomy. However, extensive lymphatic
dissection is not indicated since lymphatic invasion

#%) Rebhandl and co-workers strongly

is uncommon.
recommend a frozen section biopsied intraoperatively
to obtain an accurate diagnosis since preoperative
diagnosis is uncommon in most cases.*”

In patients with metastatic, locally advanced
or recurrent diseases, surgical resection still plays

122232 Ng and colleagues described a

a pivotal role.
patient with SPT and omental metastasis in whom
tumour resection together with omentectomy was
performed.”? The patient remained disease-free at a
6-yearfollow up. Furthermore, Tipton and associates
also reported a 9-year survival in a patient who had
undergone re-resection of local and subcutaneous
recurrences.” Therefore, even in advanced stage,
prolonged survival can be seen provided that surgical
resection is done. Chemotherapy and radiotherapy in
SPT are limited to locally advanced or recurrent

6,32-34

diseases. ®***" However, their roles are inconclusive

and mostly experimental.
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Conclusions

SPT should always be in consideration in
patients with cystic lesions in the pancreas, especially
in young women. This rare tumour is associated with
an excellent prognosis following surgical resection,
even in cases with distant metastasis or local invasion.
However, the roles of chemotherapy and radiotherapy

are yet to be determined.
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