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a  b  s  t  r  a  c  t

Background:  A solid  pseudopapillary  tumour  of the pancreas  (SPTP)  is  a rare  neoplasm.
Aim:  We herein  present  five  cases  of  SPTP  diagnosed  using  endoscopic  ultrasound  (EUS)  guided  fine-
needle  biopsy  (FNB)  using  a needle  with  side  fenestration  (ProCore-needle).
Methods:  From  January  2011  to  June  2012  in  five  patients  with  SPTP  tissue  acquisition  was  carried  out
with a 19-gauge  (4 patients)  or  a 22-gauge  (one  patient)  needle.
Results:  The  mean  age  of  the  patients  was  30.8  years,  the  mean  lesion  size  was  49  mm  and  the  most  com-
mon  location  was  the  tail  of  the  pancreas  (3  cases).  When  the  samples  were  evaluated  macroscopically,
small  core  fragments  were  observed  in all cases.  A preoperative  diagnosis  of  SPTP  was  made  in all  patients
on the  basis  of  the  histocytological  and characteristic  immunophenotypic  patterns  and  was  confirmed  at
final surgical  histology.
Conclusions: In our  experience,  EUS-FNB  is an  effective  and  secure  method  for  a  preoperative  diagnosis
of  SPTP.

© 2013 Published by Elsevier Ltd on behalf of Editrice Gastroenterologica Italiana S.r.l.

1. Introduction

Tissue diagnosis is essential for the correct management of
patients with pancreatic neoplasms, and endoscopic ultrasound
(EUS) with fine-needle aspiration (FNA) is a useful diagnostic tool
for these types of patients.

Solid pseudopapillary tumour of the pancreas (SPTP) is a rare
neoplasm with a reported frequency of between 1% and 2% of all
exocrine pancreatic tumours [1].
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Diagnosing SPTP represents a significant challenge, even when
a multidisciplinary approach is adopted. The differential diagnosis
of a pancreatic mass is connected to a vast spectrum of diseases
with varying characteristics, biological behaviour and treatments,
as well as autoimmune pancreatitis, focal chronic pancreatitis,
secondary lesions, pancreatic endocrine tumours, acinar cell car-
cinomas and cystic neoplasms [2,3].

An accurate preoperative diagnosis would be highly preferable
because local surgical excision is usually curative in patients with
SPTP [1].

In this setting, the possibility of obtaining adequate tissue sam-
ples would increase the diagnostic yield of a preoperative diagnosis
in patients with SPTP.

In recent years, a EUS-guided biopsy needle with side fenestra-
tion (ProCore needle) was  developed in order to enable fine-needle
biopsy (FNB) under EUS guidance.
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We  herein present five cases of SPTP diagnosed by means of a
EUS-FNB using this needle.

2. Materials and methods

From January 2011 to June 2012, as part of routine clinical care
at our institution, all EUS guided tissue sampling for pancreatic
lesions was performed using ProCore needles (Cook Endoscopy Inc.,
Limerick, Ireland). The choice of needle size was based on the loca-
tion, size and characteristics of the pancreatic lesions. The data of
all patients were retrospectively analysed and five patients with a
diagnosis of solid pseudopapillary tumours were identified. Clini-
cal data for these patients were obtained by reviewing all available
medical records regarding hospitalisation and outpatient visits at
the Endoscopy, the Surgery and the Oncology Departments as well
as from consultation of the laboratory, instrumental and patholog-
ical archives of our Institution.

The demographic and clinical data of the 5 patients and the
characteristics of the pancreatic masses studied are presented in
Table 1.

The EUS-FNBs were performed using a linear echoendoscope
(Fujinon, Inc., Saitama, Japan) by experienced echoendoscopists
with a current case volume of 700 cases per year (200 FNAs).

Tissue acquisition was carried out using a 19 or a 22-gauge Pro-
Core needle (Cook Endoscopy Inc.) with a pathologist on site.

Tissue acquisition was carried out according to a standardised
protocol. After the target lesion was endosonographically visu-
alised and the region was scanned for interposing vessels using
colour pulsed Doppler, FNB was performed as follows: (1) the FNB
needle was advanced into the target lesion under EUS guidance; (2)
once inside the lesion, the stylet was removed and negative suction
pressure was applied using a 10-mL syringe for 30 s; (3) three to-
and-fro movements within the lesion were made; (4) suction was
then released by closing the lock of the syringe and (5) the needle
was finally removed.

The aspirated material was placed in a tube containing 4%
formaldehyde solution for cell block preparation; the remaining
material was smeared on microscope slides for on site examina-
tion or immediately fixed in 95% ethanol for Papanicolaou staining.
Immunohistochemical analysis was carried out on cell block tis-
sue. The KRAS exon 2 and exon 3 mutational analysis was  carried
out using allele-specific locked nucleic acid qPCR (ASLNAqPCR) and
Next Generation Sequencing (454-GS Junior Roche) [4].

The final surgical histological results were compared with the
results of the fine-needle biopsy.

3. Results

The mean (±SD) age of the patients (1 man  and 4 women) was
30.8 ± 13.3 years (range 17–47). The pancreatic mass was  initially
studied by computed tomography (CT) (Fig. 1a) or by magnetic res-
onance imaging (MRI) (Fig. 1b) during investigation for abdominal
pain in one patient, for acute pancreatitis in one patient, and the
remaining 3 lesions were discovered incidentally.

The mean (±SD) lesion size was 49 ± 19 mm (range 20–70) and
the most common location was the tail of the pancreas (3 cases).

All pancreatic tumours were morphologically well-defined on
EUS, as an hypoechogenic mass in 4 patients (Fig. 1c) and as a cystic
lesion with peripheral calcification in one patient.

Fine-needle biopsy was performed with a 19-gauge needle in
4 patients (using the transgastric approach) and with a 22-gauge
needle in one patient (using the transduodenal approach).

The mean (±SD) number of FNB passes was 2.4 ± 0.9 (range,
1–3).

When the samples were evaluated macroscopically after the
needle content was  flushed into a tube containing a liquid-
based preparation, small core fragments were observed in all
cases.

A preoperative diagnosis of SPTP was made in all patients on
the basis of histocytological and characteristic immunophenotypic
patterns.

In all cases, the slides showed monotonous, poorly cohesive
cells, intermingled with branching papillary fronds. The nuclei were
round to oval with dispersed or somewhat granular chromatin and
indistinct nucleoli. Nuclear grooves (or clefted nuclei) were fre-
quently noted. In one case (#2, see Table 1), abundant necrotic
debris was seen (Fig. 2).

The results of the immunohistochemical analysis are summari-
sed in Table 1. No mutations in the KRAS gene were observed.

None of the 5 patients developed any procedure- or sedation-
related immediate or delayed complications related to the EUS-
FNB.

Surgical resection (Fig. 3a) was  performed in all cases. Laparo-
scopic resection was planned preoperatively and was successfully
completed in four patients. The preoperative cytohistological diag-
nosis of SPTP was  confirmed in all patients at final surgical histology
(Fig. 3b).

Over a mean (±SD) follow-up period of 15 ± 6 months (range
6–21), the survival rate was 100% and there has been no evidence
of recurrence.

4. Discussion

To the best of our knowledge, these are the first five cases of
EUS-FNB in which a ProCore needle was used for the preoperative
diagnosis of SPTP.

Despite the increased awareness of the characteristics of this
tumour, which include a distinct female preponderance and low
malignant potential, the rate of preoperative misdiagnosis is rather
high [5–7].

Radiological preoperative diagnosis of SPTP is still difficult
because the characteristics overlap with other pancreatic focal dis-
eases [7].

Yu et al. [7] reviewed and analysed 553 cases of SPTP reported
in the Chinese literature between January 1996 and January 2009;
of these 553 cases, only 23.7% had preoperative suspicion of SPTP
based on imaging characteristics while, in the remaining cases, the
misdiagnosis rates for pancreatic adenocarcinoma, cystadenoma,
cystadenocarcinoma, islet cell tumour, pancreatic cyst, neuroen-
docrine tumour, teratoma, and others were 24.6%, 10.7%, 3%, 13.2%,
7.3%, 8.6%, 1.9%, and 7%, respectively.

Given the pleomorphic appearance, only tissue analysis can
provide a reliable diagnosis.

Fine needle aspiration is usually the method of obtaining the
specimen needed for a correct preoperative assessment of SPTP [1].

However, a review in an article showed that only 7% were diag-
nosed by radiological FNA, and puncture-related complications and
seeding of the needle tract by neoplastic cells have been reported
[1].

Endoscopic ultrasound permits a better evaluation of SPTP, but
the findings are not specific. A small SPTP, an often non-cystic
tumour most frequent in males, might have the EUS appearance of
a solid endocrine neoplasm, and it might be difficult to differentiate
between the two [8].

The percutaneous approach has been replaced by EUS-guided
FNA, because it correlates with a higher yield preoperative diag-
nosis having fewer complications and a decreased possibility of
neoplastic seeding [1–3].
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