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CASE REPORT

Large Solid Pseudopapillary Neoplasm of the Pancreas in the Oldest
Known Male Patient

Andrejs Vanags, Zane Simtniece, Ervins Vasko, Ilze Strumfa, Peteris Prieditis, Ivanda
Franckevica

Riga Stradins University, Latvia

ABSTRACT

Context Solid pseudopapillary neoplasm is an unusual low-grade pancreatic tumour of unknown origin affecting mainly young females. Its
development in atypical age and gender groups requires increased awareness to ensure correct diagnosis. Case report An eighty-six-year-
old male complained about dull epigastric pain lasting 6 weeks. The medical history was unremarkable. Objectively, a tender epigastric
mass was palpable but otherwise the abdomen was soft and painless. Computed tomography revealed a large retroperitoneal mass. En
bloc extirpation of it along with resection of the transverse colon, pancreatic corpus and portal vein was performed. End-to-end colonic
anastomosis, end-to-side pancreatojejunal anastomosis and side-to-side enteroenteroanastomosis were created. The portal vein was
reconstituted by end-to-end anastomosis. The resected tumour measured 20x17x10 cm. It showed solid pseudopapillary architecture with
low-grade nuclei and invaded transverse colon and pancreas. Negative PAS stain and positive immunohistochemical expression of vimentin,
CD56, progesterone receptors, CD99, cyclin D1 and CD10 confirmed the diagnosis of solid pseudopapillary neoplasm. The proliferation
index was low (2.0%). Neoplastic cells lacked epithelial, mesothelial, neuroendocrine, vascular and myogenic markers. Resection lines and
five lymph nodes were free of tumour. The patient developed postoperative pancreatitis and succumbed on the 27" postoperative day due
to repeated bleeding from necrotic pancreatic tissue. Conclusions To the best of our knowledge, the reported patient is the oldest person
and the oldest male patient diagnosed with solid pseudopapillary neoplasm. Awareness of this entity and its occurrence in unusual sex and
age groups would be helpful to plan age-adjusted treatment for this low-grade malignancy.

INTRODUCTION SPN is characterised by unique biology. It occurs
mainly in young females [5] and thus the diagnostics can
be facilitated by gender and age data. However, SPN has
also been reported in males [2, 5, 8], and it is important
to be aware that SPN may arise in less typical age groups.
Here we describe SPN in an aged man, who, to the best of
our knowledge, is the oldest known male patient with SPN

large tumour size and can result in prolonged survival. and thus atypical of the usual demographic characteristics.
In addition, surgical treatment of metastatic disease

can also yield prolonged survival [6]. Therefore correct
preoperative diagnosis would be helpful in planning the
extent of surgery. Although an increasing proportion
of cases are now diagnosed prior to operation and final
histology [6, 7], the diagnosis mandates not only up-to-date

imaging resources such as CT or MRI but also awareness of
the possible diagnosis. The aim of the present report is to expand knowledge by

Solid pseudopapillary neoplasm (SPN) is an infrequent
tumour constituting 0.2-3% of pancreatic neoplasms [1-
3]. In contrast with most pancreatic cancers carrying a
dismal prognosis, it represents a low-grade malignancy
[4, 5]. Radical resection is frequently possible despite

In addition, treatment of an elderly patient raises
questions about whether certain type and extent of
medical intervention is still appropriate. The difficulties
experienced by our team are thoroughly discussed in the
context of the medical literature and the significant newest
achievements in pancreatic surgery.

describing SPN in the oldest known male patient and by

discussion of unusual treatment limitations.
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mass measuring approximately 20 cm in diameter was
palpable in the epigastrium, but otherwise the abdomen
was soft and painless. Preoperative blood tests revealed
neutrophilia and thrombocytosis; however, WBC and RBC
counts and haemoglobin level were normal (Figure 1).
The fibrinogen level was above normal at 4.0 g/L. Levels
of urea, creatinine and alpha amylase were also higher
than normal at 9.7 mmol/L, 124 mkmol/L and 116 U/L,
respectively. The laboratory reference intervals are shown
in Table 1.

CT revealed a large retroperitoneal mass (Figure
2). En bloc extirpation of the tumour along with middle
segmental pancreatic resection as well as the resection
of the transverse colon and portal vein was performed
(Figure 3). Via the midline laparotomy access, the
abdominal cavity was opened and inspected, revealing
the giant tumour. The neoplasm was tightly associated
with the posterior surface of the transverse colon. The
Kocher manoeuvre was applied to the duodenum. After
the duodenal mobilisation, the relationships between the
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tumour and such large blood vessels as the portal vein,
the superior mesenteric vein and artery were assessed
for the resectability. An intimate association between the
tumour and portal vein was found in a short segment (1
cm). The transverse colon was mobilised, providing 10 cm
tumour-free distal and proximal access. The middle colic
artery and its branches were dissected, ligated and cut.
The large bowel was resected by scalpel then. The integrity
of the colon was restored by end-to-end anastomosis with
continuous monofilament absorbable sutures (Monocryl
3/0). The blood vessels, including portal vein, superior
and inferior mesenteric veins were dissected as far as
possible. The portal vein was mobilised, ligated proximally
and distally, and cut. The vein was reconstituted by end-
to-end anastomosis using continuous non-absorbable
monofilament sutures (Prolene 5/0). Finally, middle
segmental pancreatic resection was performed. Proximally
from the tumour, resection was performed by stapler
and the stump was covered by absorbable haemostatic
sponge (Surgicel). Distally, pancreatic tissues were
divided by scalpel and the distal remnant was mobilized
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Figure 1. The dynamics of haematological and biochemical findings during the disease course. The following key events are highlighted by red arrows: day
-1%, preoperative evaluation; day 0, operation; day 8%, necrotic pancreatitis revealed by computed tomography; day 17, small bowel fistula identified on
repeated laparotomy; day 24%, embolisation of the lower and upper pancreatoduodenal arteries carried out in an attempt to stop bleeding. Abbreviations
in the Figure: WBC, white blood cells; Neu, neutrophilic leukocytes; HB, haemoglobin; RBC, red blood cells, Plt, platelets.
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Table 1. Laboratory reference intervals.

Parameter Units Reference Interval
Alpha amylase (in blood) U/L 28-100

Ca? mmol/L 2.20 - 2.60
C-reactive protein mg/L 0-5.0

Creatine kinase, isoenzyme MB ng/mL less than 5.0
Creatinine mkmol/L 53-113

D-dimers mg/L less than or equal to 0.50
Fibrinogen g/L 1.8-3.6

Glucose mmol/L 3.5-6.2
Haemoglobin, in male g/L 130-170

K* mmol/L 3.6-5.1

Platelet count 10°/L 150 - 400

Red blood cell count, in male 10'2/L 4.50 - 6.00

Relative amount of neutrophilic leukocytes % 50.0 - 70.0

Total protein g/L 60 -82

Troponin ng/mL less than 0.78

Urea mmol/L 20-71

White blood cell count 10°/L 4.0-10.0

Cosuklinika

esu klinikad

Figure 2. Abdominal computed tomography (CT) findings. (a.). CT scan in horizontal plane. (b.). CT reconstruction in frontal plane. Note the large, rounded,

heterogeneous mass (arrows).
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Figure 3. The surgical intervention. (a.). Preoperative status, showing the relation between the solid pseudopapillary pancreatic neoplasm and adjacent
organs. The sites of tumour invasion are highlighted by arrows: 1, in portal vein; 2, in pancreatic corpus; 3, in transverse colon. (b.). A view of the completed
middle pancreatic resection along with resection of the portal vein and transverse colon. The anastomoses are highlighted by arrows: 4, end-to-end
anastomosis of the portal vein; 5, end-to-side pancreatojejunal anastomosis between the distal pancreatic remnant and small intestinal loop; 6, side-to-side
enteroenteroanastomosis; 7, end-to-end anastomosis of the large bowel. The proximal pancreatic remnant is stapled. No intervention on bile ducts has

been performed.

from splenic vein and artery for 2 cm distance from the
cut end. Bleeding from the cut pancreatic surface and small
vascular tributaries was stopped by absorbable Vicryl
4/0 sutures. The small intestines were mobilised 40 cm

distally from Treiz fascia. Pancreatojejunal end-to-side
anastomosis was created using single layer of interrupted
sutures (Monocryl 3/0) between the seromuscular layer
of the jejunal loop and the capsule of the pancreas. To
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ensure intestinal decompression and postoperative
enteral feeding via nasojejunal tube, retrocolic side-to-
side enteroenteroanastomosis (by Braun modification)
was constructed using continuous suture (Monocryl 3/0)
in a single layer. The abdominal cavity was inspected
for haemostasis and drained leaving drainage adjacent
to pancreatojejunal anastomosis, in the right flank and
within the pelvic cavity. During the surgery, a significant
intraoperative total blood loss was observed (2940 mL) and
replaced with fresh frozen plasma and RBC concentrates.
Crystalloids and colloids were infused as well (in total,
2000 mL). The operation lasted for 220 minutes.

The tumour measured 20x17x10 cm (Figure 4). It
had a solid pseudopapillary architecture (Figure 5) with
low-grade nuclei and necrosis. The tumour was partly
delimited by a fibrous pseudocapsule, but focally invaded
the transverse colon and pancreas. PAS stain was negative.
The immunohistochemical visualisation (IHC) data
confirmed the diagnosis of SPN via expression of vimentin,
CD56, progesterone receptors, CD99, cyclin D1 and CD10.
The proliferation index was low (2.0%). The neoplastic
cells lacked pan-cytokeratin AE1/AE3, epithelial
membrane antigen, calretinin, actin, desmin, CD34, CD31,
S-100 protein, synaptophysin, prostate specific antigen,
oestrogen receptor alpha, p53 protein and CD45. All
resection lines were free of tumour. Five peritumoural
lymph nodes showed reactive changes.

The postoperative period was characterised by
hypotension (TA 80/50 mm Hg) starting from the 2"
postoperative day (POD) despite normal troponin and
creatine kinase isoenzyme MB levels, electrocardiogram
without signs of acute ischaemia, blood glucose 7.8 mmol/L
and preserved diuresis. On the 8" POD, the drain discharge
became purulent, containing detritic tissues. CT revealed
necrotic pancreatitis and exudate in peripancreatic tissues
as well as in the pleural, peritoneal and pelvic cavities,
mesentery, major omentum, right kidney and right lung.
Retrospectively, both the significant intraoperative blood
loss and postoperative pancreatitis could be responsible
for the arterial hypotension in the postoperative period.

Figure 4. Gross view of the bisected tumour. Note the solid (arrow),
cystic (star) and necrotic (arrowhead) areas.

Intestinal contents were identified in the drain
discharge on day 17%. Relaparotomy revealed small
bowel fistula measuring 0.5 cm. On the 22" POD, the
level of haemoglobin decreased markedly (Figure 1)
despite repeated blood transfusions. Internal bleeding
was suspected. On the 24" POD, digital subtraction
angiography revealed acute extravasation from the lower
pancreatoduodenal artery. Embolisation of the lower and
upper pancreatoduodenal arteries prevented leakage.

During the postoperative period, multiple biochemical
abnormalities developed including elevated levels of alpha
amylase, C-reactive protein and D-dimers (Figure 1).

The general status deteriorated because of repeated
bleeding from necrotic pancreatic tissue and severe
systemic inflammatory reaction, and the patient
succumbed on the 27™ postoperative day.

DISCUSSION
SPN Origin and Epidemiology

Solid pseudopapillary neoplasm of the pancreas is
an infrequent tumour with unique biological properties.

Figure 5. Morphological and immunohistochemical characteristics of
the tumour. (a.). Solid and pseudopapillary architecture. H&E, original
magnification (OM) 100x. (b.). Intense cytoplasmic expression of
vimentin. Immunoperoxidase (IP), OM 100x. (c.). Intense membranous
expression of CD56. [P, OM 400x. (d.). Complete lack of synaptophysin. IP,
OM 400x. (e.). Intense perinuclear expression of CD99. IP, OM 400x. (f.).
Intense cytoplasmic expression of CD10 with perinuclear enhancement.
IP, OM 100x. (g.). Low nuclear grade. HE, OM 400x. (h.). Low proliferation
fraction by Ki-67. IP, OM 400x.
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Less than 2800 cases have been reported in the English
literature over 51 years [5]. However, in the recent years
SPN has been diagnosed more frequently due to the
advances in the imaging modalities [9]. Although SPN is
considered an exocrine pancreatic tumour, the exact cell of
origin has not yet been identified. A ductal, acinar or even
endocrine origin has been proposed. Development from
centroacinar cells located between the pancreatic ducts
and acini has been suggested. The frequent expression
of progesterone receptors has led to the hypothesis that
SPN originates from the genital ridge, which is located
close to the pancreatic anlage during embryogenesis [10].
However, several extra-genital tumours, e.g., meningiomas,
are reported to express progesterone receptors [11].
The complex immunophenotype of SPN suggests that it
originates from undifferentiated pluripotential stem cells [6].

SPN is repeatedly reported to account for between 0.2
and 3% of pancreatic tumours [1, 2, 3, 12]. Differences
in incidence can be attributed to intrinsic variations in
the incidence of SPN or the selection of study groups
(e.g. pancreatic masses vs. verified tumours vs. cancer.
In addition, only surgically treated cases are included in
most estimates as the case evaluation is limited by the
availability of exact diagnosis). The rarity of the tumour
may also cause observation bias. Thus, the rate was
estimated as 0.17% among malignant neoplasms of the
non-endocrine pancreas [13]. In contrast, SPN constituted
2.7% of all pancreatic tumours in another study [14].
Among all pancreatic resections, 0.8-1.4% cases were
due to SPN [1, 15]. These tumours constituted 1.8% of
pancreatic resections for neoplasms excluding enucleated
neuroendocrine tumours [7]. The frequency of SPN among
cystic tumours was higher, reaching 4.5-10.0% [16, 17].
Among solid pancreatic masses, only 0.27% tumours
were SPN [18]. Due to the rare occurrence of pancreatic
carcinoma in childhood, SPN constitutes up to 16.6%
of childhood pancreatic tumours [19]. Some authors
consider SPN to account for up to 6% of all exocrine
pancreatic tumours [3, 20]. There has been a seven-fold
increase in the number of cases detected since 2000 [5].
These changes may be due to a greater awareness of this
entity among surgeons, radiologists and pathologists, as
well as the higher quality and more frequent use of cross-
sectional imaging. In addition, the opportunities for tissue
investigations have broadened both qualitatively and
quantitatively. Immunohistochemistry has brought an
evidence-based approach into the diagnostic process, and
the increased opportunity for surgical treatment [21, 22]
and more widespread application of FNA have resulted in
more frequent tissue availability for diagnostic evaluation.

Demography

SPN occurs mainly in young non-Caucasian women
[23]. In the largest retrospective reviews, including 2744
[5], 718 [3] and 553 [24] cases, respectively, 87.8%, 90.7%
and 89.3% of patients were female. In one study the
percentage of male patients reached 21% [2]. In contrast,
small case series occasionally report only female patients [1].

In large reviews, the mean age of tumour diagnosis was
28.5 years, 27.2 and 22 years [3, 5, 24], respectively, with
the widest reported age range being from 2 to 85 years.
Only a few cases have been observed above the age of 50
years [3, 12]. The mean age was 25 years in female SPN
patients and 37 years in male patients, the difference being
statistically significant [2]. Cases have been reported in
males aged 72, 73 and 75 years [2, 12, 25]. In the largest
reviews in which the age intervals of patients were specified
[3, 24] the oldest patient was 85 years old with no gender
specified. Thus, we are confident that we are reporting a
unique case that includes two rare characteristics of SPN:
male gender and extremely old age.

Clinical Picture

The clinical picture of SPN is non-specific. Abdominal
pain is the most frequent symptom both in adults and
paediatric patients, followed by a palpable mass [6, 26].
The frequency of pain is estimated as 41.7-80.0% [1,
10, 27]. A palpable mass was identified in 20.0-33.3%
of patients [23, 27]. Nausea and vomiting were reported
by 12.8-32.0% of patients [2, 26]. Gastrointestinal
obstruction, anaemia, jaundice, pancreatitis, weight loss,
bile duct obstruction and traumatic tumour rupture with
haemoperitoneum have been described [2, 6, 20, 28, 29].

In addition, SPN can be discovered incidentally. The
reported rate of asymptomatic cases differs between
scientific articles, ranging from 15.6% (in an extensive
review) to 19.0-21.0% (single institutional series) or
even 50.0% in another large-scale review [2, 3, 10, 30].
In contrast, only 5.9% of patients were asymptomatic
among 321 American cases [26]. Among patients suitable
for laparoscopic treatment, the tumour was discovered
incidentally in 40.0% of cases. The frequency of
asymptomatic cases has increased during recent years; it is
estimated that 90% of incidental cases have been detected
since the year 2000 [5, 30].

Our patient had a typical clinical picture with
predominant abdominal pain. The pain had been present
for 6 weeks and was distressing to the patient, decreasing
his quality of life and urging him to actively seek medical
help. A palpable mass was found objectively.

Laboratory Diagnostics

In SPN patients, laboratory tests identify no specific
deviations in biochemical or other parameters [29]. The
levels of serum tumour markers are elevated in 2.0-12.7%
of patients [24, 30]. Increased levels of alpha-fetoprotein,
carcinoembryonic antigen, carbohydrate antigen CA19-9,
CA125, CA242, CA72-4 and neuron-specific enolase are
observed infrequently and are not specific either for the
tumour histogenesis or malignant potential [24]. Elevated
levels of aminotransferases or bilirubin, or pathological
levels of blood glucose are reported in 3.0-4.9% of patients
[30]. Thus, detection of routine laboratory parameters and
most common tumour markers is not helpful in making a
diagnosis [6].
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In the reported case, the preoperative pathological
laboratory findings included thrombocytosis and
neutrophilia as well as increased levels of urea, creatinine
and alpha amylase. None of these findings was specific for
SPN.

Imaging

Abdominal imaging plays a crucial role in the
preoperative diagnostics of SPN and evaluation of tumour
spread. In general, SPN patients undergo CT (63.1-
83.2% of patients or 48.9% of radiological procedures),
transabdominal ultrasonography (44.6-60.9% of patients
or 34.6% of radiological studies), MRI (7.8-16.6% of
patients or 12.9% of radiological examinations) and
endoscopic ultrasonography (4.7% of patients or 3.7%
of radiological studies) as reported by Yu et al. and Law
et al. [5, 24]. On CT, SPN is evident as a well-defined,
low-attenuation mass with peripheral enhancement,
complex cystic components, foci of necrosis and
haemorrhage within the tumour [6]. The tumour capsule
and intratumoural haemorrhage can be better visualised
on MRI [7]. On transabdominal ultrasonography, SPN is
seen as an encapsulated, heterogeneous mass with solid
echogenic and cystic hypoechoic components, posterior
enhancement, and displacement of surrounding structures.
Peripheral calcifications can be present [6]. Small and
completely solid tumours can be difficult to recognise
correctly as SPN by radiological investigations. The
proportion of solid tumours among SPN can be significant:
in a series with a mean tumour diameter of 7.9 cm and
range 1-25 cm, SPN were heterogeneous in 60.1%, cysticin
15.6% and solid in 24.3% of patients [24]. An entirely solid
appearance is typical for SPN measuring 3 cm or less [9].
Despite the obstacles, SPN can be successfully identified by
CT, especially in the context of increasing awareness and
improved technology [7].

In our case, CT revealed the main features of SPN - a
rounded outline and heterogeneous structure with a cystic
component. In accordance with the algorithm of SPN
diagnostics, the evaluation of a patient presenting with
symptomatic abdominal mass was started by CT, not US [6].

Histology and Molecular Tests

The tumour has a solid architecture. The apical location
of nuclei in perivascular tumour cells can cause a rosette-
like arrangement. Degenerative changes and lack of cell
cohesion lead to the development of pseudopapillae
as perivascular cells survive and remain attached to a
blood vessel, forming a finger-like complex with a central
blood vessel, surrounded by tumour cells [28]. With
tumour growth, the extent of secondary changes such as
haemorrhage and necrosis increases, emphasizing the
cystic architecture. Necrosis and prominent necrobiotic
nests, vascular and perineural invasion, and a high
proliferative index are described as criteria of malignant
SPN [6]. However, clear-cut criteria of malignant SPN have
not been established and it is difficult to predict the clinical
course of SPN based on tissue structure [29]. In general,
SPN can be considered as a low-grade malignancy [9].

In our case, the solid and pseudopapillary morphology
was highly suggestive of SPN. Negative PAS stain excluded
the diagnosis of acinar cell carcinoma. However, to
ensure an evidence-based diagnosis and to rule out
neuroendocrine tumour, IHC must be performed.

The immunophenotype of SPN shows several typical
traits (Table 2). The frequent expression of vimentin
[24, 27, 30] suggests mesenchymal differentiation that is
predominantoverepithelial featuresincluding cytokeratins
such as AE1/AE3 and CAM 5.2 [29]. Indeed, marked
expression of cytokeratin in a solid pancreatic neoplasm
would favour the diagnosis of acinar cell carcinoma, and
a negative keratin stain excludes it. However, alpha-1-
antitrypsin and alpha-1-antichymotrypsin expression is
frequent [6].

The neuroendocrine markers chromogranin A and
synaptophysin are occasionally found in SPN. The
reactivity is generally too focal to substantiate a hypothesis
of endocrine origin of SPN, especially considering low
atypia in SPN that would exclude loss of antigen as the
consequence of de-differentiation. Negative chromogranin
A and synaptophysin staining essentially rule out
pancreatic or metastatic neuroendocrine neoplasm [6].
However, SPN shares membranous expression of CD56
with neuroendocrine tumours [30]. The expression
of CD10 and galectin-3 can help to differentiate SPN
from neuroendocrine tumours [29]. The presence of
progesterone receptors is also typical of SPN [6, 29] and
contrasts with the absence of oestrogen receptor alpha.
Unusual perinuclear CD99 expression is characteristic
[26]. SPN also features nuclear and cytoplasmic expression
of beta-catenin and aberrant expression of E-cadherin in
up to 100% of cases [6, 26]. SPN is characterised by the
expression of cyclin D1, the downstream transcriptional
target in the beta-catenin pathway [29]. The pathogenetic
basis of this reactivity is a mutation in the CTNNBI gene
that is frequent in SPN in opposition to pancreatic ductal
adenocarcinoma [6]. Therefore an important role for the Wnt
signalling pathway is suspected in SPN pathogenesis [10].

The proliferation index is generally low, not exceeding
5% [29], and can be as low as 0.1%. This suggests slow
growth of SPN in accordance with the doubling time
studies in the few cases presenting with a long history and
repeated CT scans. The reported values differ markedly
(240 vs. 765 days), as might be expected given the low
number of observations. However, tumours are classified
as slow growing if the doubling time equals or exceeds 70
days and thus both values characterise slow growth [31].

In the present case, the co-expression of vimentin and
CD10 and the perinuclear pattern of CD99 were diagnostic
of SPN. Expression of CD56 was notable. Despite the male
gender, nuclear expression of progesterone receptors was
observed. Lack of synaptophysin allowed the exclusion
of neuroendocrine tumour, and the complete lack of
cytokeratin the exclusion of ductal adenocarcinoma or
acinar carcinoma. The proliferation index was low despite
invasive growth of the tumour.
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Table 2. Immunophenotype of solid pseudopapillary pancreatic neoplasms by selected studies.

Antigen Expression Rate, %

100
100

100
93.1
90

85.4
100
100
94.4
67.4
100
100
100
56.7
11.3
100
100
97

74.4
64.7
83.3
Pan-cytokeratin 31

Vimentin

NCAM (CD56)

CD99
Progesterone receptors

Oestrogen receptors
CD10

E-cadherin (nuclear)

9.1

Synaptophysin 60
42.3
18.2
14.3

38.1
233
18.2
10.1

Chromogranin A

100
85.7
81
94.6
90.5
81.8
90.7
100
97

Neuron-specific enolase

Alpha-1-antitrypsin

Alpha-1-antichymotrypsin
Beta-catenin

Preoperative Tissue

Features of SPN

Diagnosis and Cytological

FNA cytology is occasionally used for tumour diagnosis
either preoperatively or in order to determine the need
for chemoradiotherapy. In the huge review by Law et al.
(2014), preoperative biopsies were performed in 9.2%

patients and included percutaneous and FNA biopsies
via endoscopic ultrasonography guidance [5]. Correct
diagnoses were reached in 64.8% of these cases. However,
the reported diagnostic rate in different series ranges
from 0-100% [5]. Some groups have refrained from
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Number of Patients Reference

11 de Castro et al. 2007
21 Guo etal 2011

6 Manuballa et al. 2014
289 Yuetal 2010

19 Estrella et al. 2014
41 Wang et al. 2013

11 de Castro et al. 2007
6 Manuballa et al. 2014
71 Wang et al 2013

43 Yuetal 2010

6 Manuballa et al. 2014
22 Estrella et al. 2014

6 Manuballa et al. 2014
157 Yuetal 2010

97 Yuetal 2010

11 de Castro et al. 2007
6 Manuballa et al. 2014
30 Estrella et al. 2014
82 Wang et al. 2013

51 Yuetal 2010

6 Manuballa et al. 2014
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preoperative core biopsy or FNA [23, 28] due to the risk
of peritoneal dissemination [23], needle tract seeding
and complications including bleeding and pancreatic
fistula [18] as well as lack of utility. At present, FNA under
EUS or CT guidance is an optional part of the diagnostic
algorithm [3] if radiological diagnosis is equivocal or if
neoadjuvant chemotherapy is planned [6]. It is suggested
that with increased awareness, almost 50% of cases can be
diagnosed preoperatively via the use of IHC [26]. However,
the cytological diagnostics can be compromised by a lack
of awareness, a thick tumour capsule and aspiration of
necrotic material or cyst contents.
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In FNA samples, SPN is characterised by high cellularity
in specimens obtained from a cystic mass, a finding that
is not characteristic of true cystic neoplasms. The tumour
cells form papillae lined with one or more layers of
neoplastic cells. The shape of these straight and branching
papillae has been compared to that of Chinese letters. The
cells are monomorphic and bland, featuring round or oval
nuclei, evenly dispersed chromatin, small nucleoli and
nuclear grooves, long cytoplasmic processes, and extra-
or intracellular hyaline globules. Ductal adenocarcinoma
shows more marked polymorphism. Rosette formation
and salt-and-pepper type chromatin favour an endocrine
tumour but the differential diagnosis with pancreatic
endocrine neoplasms can be more difficult, necessitating
ancillary studies such as immunohistochemistry. Acinar
cell carcinoma is characterised by loosely cohesive cell
clusters, prominent nucleoli and granular, PAS-positive
cytoplasm [6].

In our patient, the marked clinical symptoms
necessitated prompt relief. As CT suggested a smooth
and thus resectable lesion, FNA was not attempted.
Retrospectively, the confirmation of SPN diagnosis by
cytology would not have influenced the decision-making
process.

Treatment

As summarised by Romics et al., surgical resection is the
mainstay of SPN treatment [6]. Organ-sparing surgery is
advocated, if possible. The typical operations include distal
pancreatectomy for tumourslocated inthetailand corpus of
the pancreas; pancreatoduodenectomy for pancreatic head
tumours and middle segmental pancreatectomy with distal
pancreatojejunostomy or pancreaticogastrostomy for SPN
in the pancreatic neck. Regarding pancreatojejunostomy,
the vast majority of studies report Roux-en-Y approach
[32, 33, 34, 35]. Performing distal pancreatectomy, spleen
preservation should be attempted in the absence of such
contraindications as splenic artery or vein involvement
or splenomegaly. The pylorus should be preserved in
pancreatoduodenectomy if possible. Small SPN that are
located apart from the pancreatic duct can be enucleated
[6]. Although enucleation seems to be technically simpler
and the pancreatoenteric anastomosis can be avoided, this
type of operation has higher risk of complications, including
long-standing pancreatic fistula or pancreatitis [36].

In the case of a large, invasive or metastatic tumour, the
surgical attitude should change from less invasive to active
since prolonged survival can be achieved [37]. En bloc
resection must be performed if the tumour propagates to
adjacentorgans. Portal vein resection has been successfully
performed for SPN invading the vein [9]. Metastases must
be subjected to synchronous or metachronous resection.
In contrast, routine lymphadenectomy is not advised due
to the low rate of lymph node metastases [2, 6], estimated
as 0.5-2.2% [5].

In surgical treatment, radical (RO) resection can
be achieved in 92-100% of SPN patients [6, 10, 27].

The significance of palliative resection is somewhat
controversial. In terms of resection margin status, the
disease-specific survival in patients having residual
tumour (R1) did not differ significantly in comparison
with RO cases [10]. In contrast, in a large Chinese study,
only 1.3% patients who underwent radical (R0) resection
died, in comparison with 40% in the palliatively resected
group [24]. However, the residual tumour burden was not
specified in this report. Guo et al. (2011) reported on 24
patients who were treated surgically and followed-up for
4-109 (median, 68) months [27]. Of these, all 22 patients
having a RO resection were alive with no evidence of disease
while two patients in whom the resection was incomplete
had a worse outcome. A patient with a microscopically
positive margin developed liver metastases but received
treatment and was alive 80 months after the first operation
while a patient who had peritoneal metastases during the
first operation died 42 months after surgery [27]. It can
be concluded that a high postoperative tumour burden
negatively influences survival and has more significant
impact than microscopic residual tumour. Nevertheless,
RO resection is desirable.

The surgical approach can include either laparotomy
or laparoscopy. At least 39 patients have had laparoscopic
surgery for SPN, representing 1.7% of all SPN cases [5].
In a relatively large series including 10 patients from two
large Italian centres, no cancer recurrence was observed
within 47 months after radical laparoscopic treatment
[23]. In contrast, poor results have been observed after
laparoscopic biopsy in children: all patients developed
either peritoneal dissemination or untreatable local
recurrence [38].

In general, the central role of surgery in SPN treatment
leaves few indications for adjuvant treatment [1, 12].
The role of neoadjuvant or adjuvant chemotherapy and
radiotherapy is undefined because of limited experience
with its use [6, 12, 18, 27]. However, radiotherapy
can be used for unresectable SPN as the tumours are
radiosensitive [3, 6, 27, 39].

In the largest English-language case review, adjuvant
chemoradiotherapy was applied in 47 cases (6.3%),
including 35 adjuvant chemotherapy and 12 radiotherapy
patients. Among those patients who were followed-up,
75% (18/24) were alive at a mean of 51.1 months after
surgery and combined treatment. Fluorouracil and
gemcitabine were used most frequently. Three of five
patients who were not suitable for surgery but received
chemoradiotherapy were alive 18-60 months after
diagnosis [5]. Tumour regression has been achieved via
cisplatin, 5-FU and gemcitabine [6] or by combination
therapy including cisplatin, cyclophosphamide,
doxorubicin and vincristine [28]. However, ineffective
treatment has also been observed [6]. In a Chinese study,
chemotherapy with gemcitabin, cisplatin and anti-EGFR
antibody was ineffective, and paclitaxel, carboplatin and
anti-EGFR antibody induced intolerable abdominal and
lumbosacral pain [30]. Neoadjuvant treatment using
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5-FU, doxorubicin, streptozocin, cisplatin, topotecan,
iphosphamide and etoposide has been described as lacking
efficacy [29].

In our case, the decision to perform radical surgery
or not was the crucial point. When treating SPN, radical
surgery can result in prolonged survival. Large size is not
a contraindication for surgery in the case of SPN, given the
low grade of malignancy. Lesions as large as 30 cm have
been resected [29, 40]. En bloc resection of all involved
organs with the aim of achieving RO resection is consistent
with the proposed algorithms [6]. Portal vein resection
due to tumour invasion has been successfully performed in
SPN patients [9]. Pancreatic surgery in patients older than
75 or 80 years is considered possible in selected patients
[21, 22]. Middle segmental pancreatic resection is an
oncologically appropriate option in patients with benign
or low-grade malignant tumours located in the neck or
body of the pancreas. This type of surgery allows to avoid
extensive loss of healthy pancreatic parenchyma and
thus preserves the exocrine and endocrine function [36].
However, old age, vascular operation and simultaneous
resection of the large bowel are known risk factors in
multivisceral pancreatic resections that are associated
with significantly increased morbidity and a trend for
increased mortality [4]. Middle segmental pancreatic
resections also are reported to have higher incidence of
complications than conventional pancreatoduodenectomy
or distal pancreatectomy, possibly due to the development
of two pancreatic remnants [32]. In our case, necrotic
pancreatitis causing bleeding and a severe systemic
inflammatory reaction were deadly complications. In
a series of 40 middle segmental pancreatic resections,
10% of patients developed either pancreatic fistula, or
pancreatic anastomotic insufficiency necessitating distal
pancreatectomy. Bleeding complicated the postoperative
course of 12.5% patients. Although radiologically guided
arterial embolisation was helpful in some patients, delayed
postoperative haemorrhage caused death in 2.5% of
cases [36]. Acute pancreatitis after this type of pancreatic
surgery is reported in 10% of patients [41].

Completion pancreatectomy or necrosectomy in a
phased manner is used to treat postoperative pancreatic
fistulas, bleeding and life-threatening postoperative
pancreatitis [42, 43]. In a large series of 521 pancreatic
surgery patients, completion pancreatectomy was
necessary in 3.8% cases, because of the insufficiency
of pancreaticojejunal anastomosis with resulting
postoperative pancreatic fistula (70.0% of re-operated
patients), severe bleeding (30.0%), portal vein thrombosis
(5%) and remnant pancreatitis (35.0%). Although
this approach represents the most active treatment of
deleterious complications, the mortality of these complex
patients remains significant (55%) even after completion
pancreatectomy [42] and can reach almost 100% if the
secondary surgical intervention is delayed. The general
mortality of postoperative pancreatitis is reported to be
30-100%, exceeding the 5-15% death rate of primary
pancreatitis [43].

Even in series, reporting comparable rates of
complications after pancreatectomy in octogenarians
compared with those younger than 80 years, the older
patients had higher death risk once the complications
occurred [44]. Thus, early diagnosis of complications
would be necessary. Postoperative pancreatitis is
clinically defined as abdominal pain in association with
two- to three-fold increase of the blood levels of pancreatic
enzymes. However, the clinical symptoms can be difficult
to observe after major abdominal surgery. Circulatory
instability or general abrupt change in clinical status can
be the first manifestation of postoperative pancreatitis
[43]. Retrospectively, the postoperative hypotension in
our patient also most likely was an early manifestation
of the pancreatitis although the significant intraoperative
blood loss could contribute to it. The long-standing
hypotension could become harmful by itself leading
to low mesenteric blood flow [45] and thus facilitating
development of postoperative pancreatic fistula. Ischemic
acute pancreatitis also can be caused by hypotension
[46]. In addition, mesenteric ischemia can also manifest
by decreased arterial blood pressure. Therefore the
differential diagnostics of hypotension in an aged patient
after major abdominal surgery includes also compromised
mesenteric circulation as the primary cause of arterial
hypotension. The clinical distinction is complex; computed
tomography angiography or magnetic resonance can be
helpful. In our case, no signs of intestinal necrosis were
found during the relaparotomy, retrospectively finally
ruling out mesenteric thrombosis.

Among laboratory findings, CRP and calcium levels
must be closely followed, if postoperative pancreatitis
is suspected. An abrupt increase in the serum amylase
and CRP levels in the time interval from 1% to 5% POD is
suggestive of postoperative pancreatitis [43].

Although  somewhat controversial, pancreatic
resection with or without portal or supramesenteric
vein resection has similar rate of complications and
survival [4, 47]. However, the vascular invasion must be
promptly detected preoperatively to ensure appropriate
surgical planning. The preoperative diagnosis includes
CT-based evaluation with multidetector helical CT with
pre-contrast, late arterial and portal venous phases of
enhancement [47-49]. The diagnostic accuracy of CT
regarding vascular invasion reaches 62-92% [48] and has
been improving in recent years due to the technological
progress [50]. Axial images are combined with coronal
oblique images to evaluate the relationship between the
tumour and blood vessels; reconstructions are performed.
The presence, site and extent of angioinvasion must be
detected. In addition, individual anatomy (length and
diameter of the left renal vein, anatomy of the kidneys and
collateral veins, or anatomy of other possible autologous
graft sites) must be exploited. During operation, the CT
findings are re-evaluated to make the final decision on
venous reconstruction. The vascular reconstruction can be
performed as primary closure, end-to-end anastomosis or
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graft replacement. Autologous left renal vein is advocated
for grafting due to appropriate diameter that matches the
size of portal vein. In addition, the renal vein reconstruction
is considered unnecessary due to gonadal vein ensuring
collateral flow [47]. Alternatively, splenic, internal jugular,
iliac, femoral or saphenous vein or vascular prosthesis can
be used for reconstruction [49, 51-53]. To ensure patent
blood flow, narrowing or bending of portal vein must be
avoided. Intraoperative ultrasonography should be used
to evaluate the reconstruction patency. After vascular
operation, prostaglandin E1 treatment is recommended to
increase the portal flow. The flow must be controlled daily
by ultrasound investigation [47].

If a tumour is considered inoperable, alternative
treatment would include chemoradiotherapy. However,
there is no conclusive evidence of the efficacy of such
treatment in SPN. In addition, the side effects could be
harmful in such an old patient. Besides, the tumour was
causing significant pain attributable to the large size of the
mass as well as to large bowel invasion and compression.
As a significant part of the tumour was cystic and the
proliferation index was low, chemo- or radiotherapy
would not have had a fast significant effect. A patient
with unresectable SPN has been treated by gemcitabine-
based chemotherapy resulting in prolonged survival of 26
months. However, the tumour size was not significantly
reduced and the life quality was estimated as poor although
the initial dominant symptom was loss of appetite [9]. In
our patient, experiencing pain as the dominant symptom,
even worse life quality could be expected.

Prognosis

In contrast to most other types of pancreatic cancer,
SPN has a good prognosis. In a review by Law et al. (2014),
only 4.4% of patients experienced tumour recurrence and
1.5% died due to the tumour during a mean follow-up of
36.1 months. The median time to recurrence was 50.5
months [5]. Thus, the follow-up of surgically treated SPN
patients must be at least 5 years long and the survival data
analysis should cover at least 4 or 5 years after operation
[54]. However, some series have reported no recurrences
during a 3.8-8-year follow-up. In contrast, late recurrences
have been observed 7 and 14 years after primary resection
[6]. The risk of recurrence is higher if the tumour invades
the capsule, lymphatic or blood vessels, or synchronous
metastases are present [54]. If recurrence develops,
surgical treatment can be effective. The prognosis for a
patientwho is treated for SPN metastasis in the liver ranges
from 6 months to 17 years [3]. Prolonged survival, reaching
at least 34 months has been observed after resection of the
primary SPN and 2 pulmonary metastases [9].

In two large reviews, the 1-, 2-, 3- and 5-year
survival rates were 99.4%, 97%, 97.5% and 95.0-96.9%,
respectively [3, 24]. The specific 10-year survival was 93-
96% [3, 10].

In conclusion, to the best of our knowledge, the
reported patient is the oldest person and the oldest male

patient diagnosed with this neoplasm. Awareness of this
entity and its occurrence in unusual sex and age groups
would be helpful when planning treatment for this low-
grade malignancy.
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