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Imaging Characteristics and Diagnostic Spectrum of Pancreatic Masses in Pediatric
and Young Adult Patients: A Single-Center Retrospective Series

Pediatrik ve Genc Eriskin Hastalarda Pankreatik Kitlelerin Goriintileme Ozellikleri ve Tanisal

Spektrumu: Tek Merkezli Retrospektif Bir Seri

® Merve Yazol, ® ismail Akdulum

Division of Pediatric Radiology, Department of Radiology, Gazi University, Faculty of Medicine, Ankara, Tiirkiye

ABSTRACT

Objective: We aimed to describe the imaging characteristics and
clinicopathologic features of pancreatic masses in pediatric and young
adult patients managed at a single tertiary referral center.

Methods: This retrospective study included 19 patients (aged 4-24
years) with a pancreatic mass evaluated between 2012 and 2025.
Cross-sectional imaging included computed tomography (n = 12),
magnetic resonance imaging (MRI, n = 16), or both (n = 10). Imaging
findings, pathologic results, and surgical outcomes were analyzed
descriptively.

Results: Solid pseudopapillary neoplasm (SPN) was the most common
diagnosis (n = 12, 63.2%), predominantly affecting female patients
(10/12, 83.3%), with a median age of 14 years (range 12-17). A well-
defined capsule was present in all 12 SPN cases (100%), and internal
hemorrhage was present in 58.3%. Two of eleven MRI-evaluated
SPN patients demonstrated an atypical, predominantly cystic pattern
with absent T1 hyperintensity, no diffusion restriction, and no
internal enhancement; both were preoperatively misinterpreted as
pseudocysts. Main pancreatic ductdilatation wasabsentinall SPN cases,
regardless of lesion size or location. Surgical resection was performed
in 10 of 12 SPN patients (83.3%); lymphovascular invasion was absent
in all confirmed cases. Rare entities included pancreatoblastoma (n =
1), diffuse large B-cell ymphoma with pancreatic involvement (n = 1),
undifferentiated/anaplastic carcinoma (n = 1; the only case with nodal
metastasis in the cohort), neuroendocrine tumor grade 1 (n = 1), focal
nesidioblastosis (n = 1), serous cystadenoma (n = 1), and von Hippel-
Lindau-associated pancreatic cysts (n = 1).

Oz

Amag: Uglincii basamak bir referans merkezinde takip edilen pediyatrik
ve geng eriskin hastalardaki pankreas kitlelerinin gorintiileme
ozelliklerini ve klinikopatolojik bulgularini tanimlamayi amagladik.

Yontemler: Bu retrospektif calismaya, 2012 ile 2025 yillari arasinda
degerlendirilen ve pankreas kitlesi olan 19 hasta (4-24 yas arasi) dahil
edildi. Kesitsel goriintlileme yontemleri arasinda bilgisayarli tomografi
(n = 12), manyetik rezonans goriintileme (MRG; n = 16) veya her ikisi
(n = 10) yer aldi. Géruntileme bulgulari, patoloji sonuglari ve cerrahi
sonuglar tanimlayici olarak analiz edildi.

Bulgular: Solid psédopapiller neoplazm (SPN), medyan yasi 14 (dagilim
12-17) olan ve agirlikh olarak kadin hastalari (10/12, %83,3) etkileyen
en yaygin taniydi (n = 12, %63,2). On iki SPN vakasinin tamaminda
(%100) iyi tanimlanmis bir kapsil mevcuttu ve %58,3’linde i¢ kanama
izlendi. MRG ile degerlendirilen on bir SPN hastasindan ikisi, T1
hiperintensitesinin bulunmadigi, difiizyon kisitlamasinin olmadigi ve i¢
kontrastlanmanin gorilmedigi, her ikisi de ameliyat 6ncesi yanhslikla
psodokist olarak yorumlanan atipik agirhkh olarak kistik bir patern
sergiledi. Lezyon boyutu veya lokalizasyonundan bagimsiz olarak higbir
SPN vakasinda ana pankreatik kanal (MPD) dilatasyonu saptanmadi.
SPN hastalarinin  12’sinden 10’una (%83,3) cerrahi rezeksiyon
uygulandi; dogrulanmis vakalarin higbirinde lenfovaskler invazyon
gorilmedi. Nadir gorilen antitelere pankreatoblastom (n = 1), pankreas
tutulumlu diffaz blytk B hicreli lenfoma (n = 1), andiferansiye/
anaplastik karsinom (n = 1; kohortta nodal metastazi olan tek vaka),
derece 1 néroendokrin tiimér (n = 1), fokal nezidioblastozis (n = 1),
seroz kistadenom (n = 1) ve von Hippel-Lindau iliskili pankreas kistleri
(n = 1) dahildi.
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ABSTRACT

CONCLUSION: SPN accounts for approximately two-thirds of
pancreatic masses in pediatric and young adult patients and displays
characteristic imaging features that support a confident preoperative
diagnosis. An atypical cystic SPN pattern mimicking a pseudocyst on
MRI represents an underrecognized diagnostic pitfall. Rare entities
have distinct , though sometimes overlapping, imaging appearances,
and awareness of the full diagnostic spectrum is important for clinical
management in this age group.

Keywords: Solid pseudopapillary neoplasm, pediatric pancreatic mass,
pancreatoblastoma, diffuse large B-cell lymphoma, neuroendocrine
tumor, MRI

0z

Sonug: SPN, pediyatrik ve geng eriskin hastalardaki pankreas kitlelerinin
yaklasik Ugte ikisini olusturmaktadir ve glivenilir ameliyat dncesi taniyi
destekleyen karakteristik goriintileme ozellikleri sergiler. MRG'de
psodokisti taklit eden atipik kistik SPN paterni, yeterince taninmayan
bir tanisal tuzaktir. Nadir gorilen antiteler belirgin ancak zaman zaman
birbiriyle 6rtisen gorlntileme bulgular tasir ve bu yas grubundaki
klinik yonetim igin tim tanisal yelpazenin farkinda olunmasi 6nemlidir.

Anahtar Sozciikler: Solid psédopapiller neoplazm, pediyatrik
pankreas kitlesi, pankreatoblastom, diffliz bliylik B hicreli lenfoma,
noroendokrin timor, MRG

INTRODUCTION

Pancreatic masses in children and young adults constitute
a diagnostically distinct clinical entity compared with those
encountered in older adults. The differential diagnosis is dominated
by solid pseudopapillary neoplasm (SPN), which accounts for
approximately 61% of primary pediatric pancreatic tumors and
shows a striking predilection for female patients in the second and
third decades of life (1-4).

Pancreatoblastoma is the second most common primary pancreatic
tumor in this age group, comprising approximately 17% of cases and
representing the most frequent pancreatic malignancy in children
below 10 years of age (3). Other exocrine tumors, endocrine
tumors, and sarcomas are rare and more commonly encountered
in children aged 10 years or older (3). Lymphoma can involve the
pancreas primarily or secondarily and represents the most common
nonepithelial pancreatic tumor in this age group (5). Although
infrequent, pancreatic lymphoma requires a fundamentally
different management approach from epithelial tumors and
should be recognized as a distinct diagnostic entity (6). At the
other end of the spectrum, functional lesions such as focal form of
congenital nesidioblastosis may present with no identifiable mass
on conventional cross-sectional imaging, rendering the diagnosis
dependent on clinical, biochemical, and subtle morphologic
correlation (7).

Accurate preoperative characterization of pediatric pancreatic
masses directly influences surgical planning, operative approach,
and patient counseling. Multimodality imaging integrating
ultrasonography (USG), computed tomography (CT), and magnetic
resonance imaging (MRI), including diffusion-weighted imaging
(DWI1) and dynamic contrast enhancement, plays a central role in
this process (5). However, imaging features may overlap between
entities, and atypical presentations of otherwise characteristic
tumors remain an important source of misdiagnosis. Pediatric case
series describing the full diagnostic spectrum with detailed imaging-
pathology correlation are scarce in the literature, particularly from
institutions serving both pediatric and young adult populations (7).

The aim of this study was to describe the imaging characteristics
and clinicopathologic features of pancreatic masses in pediatric
and young adult patients managed at a single tertiary center, with
particular emphasis on the dominant entity, SPN, including its
atypical imaging manifestations, and on the salient imaging features
of rare diagnoses.

MATERIALS AND METHODS

Study Design and Patients

This was a single-center retrospective study. This study was
conducted in accordance with the Declaration of Helsinki. Ethical
approval was obtained from the Gazi University Clinical Research
Ethics Committee (decision number: 10, date: 02.06.2026). The
requirement for informed consent was waived by the ethics
commission due to the retrospective design of the study. All patient
images included in the manuscript were fully anonymized, and no
identifying information is present in the figures. Patients aged 40
years or younger who presented with a pancreatic mass between
2012 and 2025 were eligible. Patients with insufficient imaging,
without a confirmed diagnosis, or without active radiologic follow-
up were excluded. A total of 19 patients met the inclusion criteria in
the final analysis.

Imaging Protocols

Fifteen patients underwent abdominal USG as the primary initial
investigation, with Doppler interrogation performed to assess
vascularity and vascular contact. CT examinations (available in n =
12 patients) were performed using intravenous iodinated contrast
material with a slice thickness of 0.625—1 mm. MRI examinations
(available in n = 16 patients)included axial and coronal T2-weighted
sequences with and without fat suppression, fat-suppressed T1-
weighted sequences before and after intravenous gadolinium
contrast administration and DWI with b-value 2500 s/mm?. Magnetic
resonance cholangiopancreatography was obtained when clinically
indicated. Two patients underwent CT only; 10 patients had both CT
and MRI; the remainder had multimodality imaging.

Image Analysis

All imaging studies were retrospectively reviewed by a radiologist
with 10 years of abdominal imaging experience. The following
parameters were recorded: location (head, uncinate process, neck,
body, tail, or junction zones), maximum diameter (mm), internal
structure (solid, mixed solid-cystic, or predominantly cystic),
presence of a capsule or pseudocapsule, internal hemorrhage [T1
hyperintensity on MRI or hyperattenuation on non-contrast CT],
calcification, main pancreatic duct (MPD) dilatation, vascular contact
or encasement, biliary involvement, enhancement pattern on CT
and MRI, and DWI signal characteristics. Distal parenchymal atrophy,
when present, was noted.
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Statistical Analysis

Continuous variables are expressed as median and interquartile
range (IQR); categorical variables are expressed as frequency and
percentage (%). Given the descriptive nature and small sample
size, no inferential statistical testing was applied. Analyses were
performed using SPSS version 22.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Patient Demographics and Clinical Presentation

Nineteen patients (15 females, 4 males; median age 15 years,
range 4-24 years) were included. SPN was the most common
diagnosis (n = 12, 63.2%), followed by the following rare entities:
pancreatoblastoma, diffuse large B-cell lymphoma (DLBCL) with
pancreatic involvement, undifferentiated/anaplastic carcinoma, NET
G1, focal nesidioblastosis, serous cystadenoma, and von Hippel-
Lindau (VHL)-associated pancreatic cysts (n = 1 each). Patient
characteristics and imaging modalities are detailed in Table 1.

Among SPN patients, abdominal pain was the predominant complaint
(10/12), and symptom duration ranged from acute onset to two
years. Two patients were diagnosed incidentally: one following blunt
abdominal trauma and one during an obesity workup. A minority
of cases exhibited associated symptoms, including nausea, vomiting,
and dyspepsia.

Table 1. Demographic and clinical characteristics of all patients (n = 19).

Pancreatoblastoma, a rare entity, presented in the patient as
a one-year history of intermittent abdominal pain and chronic
diarrhea. The DLBCL patient presented with abdominal pain,
nausea, and progressive clinical deterioration. The NET G1 patient
had nonspecific abdominal pain without biochemical evidence of
hormonal excess. The patient with nesidioblastosis presented with
recurrent hypoglycemic episodes; biochemical workup confirmed
hyperinsulinemic hypoglycemia with inappropriately elevated fasting
insulin. The patient with a serous cystadenoma reported subacute
abdominal pain without jaundice, weight loss, or steatorrhea. The
undifferentiated carcinoma (UC) patient presented with abdominal
pain and nausea, without a prior history of pancreatic disease. The
VHL patient was asymptomatic, with pancreatic lesions detected on
structured surveillance imaging.

Imaging Characteristics

The pancreatic head and uncinate process were the most common
sites of involvement, accounting for the largest proportion of SPN
lesions (5/12, 41.7%), pancreatoblastoma, and UC of the pancreas.
Additional SPN locations included the body-tail (4/12, 33.3%), the
body-head junction (2/12, 16.7%), and the neck (1/12, 8.3%); the SPN
located in the neck was associated with distal parenchymal atrophy
without MPD dilatation. Rare entities were distributed across the
pancreatic body (DLBCL), head-body junction (UC of pancreas, NET
G1, VHL cysts), uncinate process (serous cystadenoma), and tail (focal
nesidioblastosis). The full imaging dataset is provided in Table 2.

No Age (y) Sex Diagnosis Presenting symptom Modality Surgery

1 12 M SPN Abdominal pain (1 month) USG + CT + MRI Whipple

2 10 F SPNt Abdominal pain USG + CT + MRI Refused

3 14 F SPN Right upper quadrant pain USG +CT + MRI Enucleation

4 18 F SPN Incidental (obesity workup) USG+ MRI Whipple

5 17 F SPN Abdominal pain, vomiting CT only Whipple

6 23 F SPN Abdominal pain USG + MRI Whipple

7 24 F SPN Abdominal pain, dyspepsia USG + MRI Distal Px

8 16 F SPN Abdominal pain, nausea USG + CT + MRI Distal Px*

9 12 M SPN Abdominal pain (2 years) USG + CT + MRI Whipple

10 12 F SPN Incidental (post-trauma USG) USG + CT + MRI Distal Px

11 12 F SPNt Abdominal pain, vomiting USG + MRI Refused

12 14 F SPN Abdominal pain CT + MRI Distal Px

13 15 M Pancreatoblastoma Abdominal pain, diarrhea (1 year) USG + MRI Enucleation

14 4 F DLBCL Abdominal pain, nausea, deterioration CT only Core biopsy

15 17 F UC of pancreas Abdominal pain, nausea USG + CT + MRI Whipple +
hepatectomy

16 14 F NET G1 Abdominal pain USG + CT + MRI Whipple

17 15 M Focal nesidioblastosis Hyperinsulinemic hypoglycemia USG + MRI None

18 21 F Serous cystadenoma Abdominal pain, nausea USG + MRI Whipple

19 17 M VHL-associated pancreatic cysts  Incidental (known VHL, surveillance USG) USG + CT + MRI None

tRadiologic diagnosis; surgery refused; under follow-up. *Intraoperative perforation; margins not evaluable.
CT: Computed tomography, DLBCL: Diffuse large B-cell ymphoma, MRI: Magnetic resonance imaging, NET: Neuroendocrine tumor, Px: Pancreatectomy, SPN:
Solid pseudopapillary neoplasm, UC: Undifferentiated carcinoma, USG: Ultrasonography, VHL: von Hippel-Lindau.
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Table 2. Imaging findings for all patients (n = 19).

No Location Size (mm) Structure Capsule Hemorrhage Calcif. DWIrestr. Enhancement MPD
pattern dil.
1 Head x 41 x 40 Solid + + - + Venous dominant -
2 Body-head x 55 x 55 Mixed solid-cystic ~ + - - + Peripheral -
(periph.) heterogeneous
3 Head-uncinate x 48 x 53 Mixed solid-cystic  + + - N/R Progressive septal -
4 Neck 35x45 Solid + - - - Homogeneous -
5 Head 60 x 55 Solid + + - N/A Heterogeneous -
6 Uncinate 65 x 60 Hemorrhagic- + + + - Peripheral, no solid -
cystic comp.
7 Body-tail 60 x 40 Predominantly + - + - No uptake (atypical) —
cystic
8 Head-body 55 x 48 Predominantly + - - - No uptake (atypical) —
cystic
9 Head 30x27 Mixed solid-cystic  + - - - Early complete, -
then wall
10 Body-tail 125x 117 Mixed solid-cystic ~ + + - + Peripheral -
heterogeneous
11 Body-tail 26 x 22 Mixed solid-cystic ~ + - - - Peripheral solid -
12 Tail 64 x 63 x 54 Solid-necrotic + + - N/R Peripheral -
heterogeneous
13 Head-uncinate 75 x 65 Solid-necrotic + + - + Late heterogeneous Push
14 Body 28 x 22 Solid - - - N/A Hypoattenuating -
15 Head-body 95 x 100 x 115 Solid-necrotic - - - - Heterogeneous, Biliary
necrotic
16 Head 51x47 x52 Mixed solid-cystic ~ + - - - Mild -
17 Tail Hypertrophy Focal hypertrophy — - - - Mildly increased -
arterial
18 Uncinate 27 x 26 Cystic + - - - Peripheral only -
19 Head-body 12x8 Multiple simple - - - - No internal -
junction (largest) cysts (5-6) enhancement

Biliary: Biliary dilatation, calcif.: Calcification, comp.: Component, dil.: Dilatation, DWI: Diffusion-weighted imaging, MPD: Main pancreatic duct, MRI: Magnetic
resonance imaging, N/A: Not applicable (no MRI), N/R: Not reported, periph.: Peripheral, Push: Ductal displacement without dilatation, restr.: Restriction. Size is

given as the maximum dimension on cross-sectional imaging.

Lesion sizes ranged from 12 mm (VHL cysts) to 125 mm (the largest
SPN); the median SPN size was 55 mm (IQR 40-61 mm). The UC of
the pancreas was the largest among the rare entities (95-115 mm),
followed by pancreatoblastoma (75 mm) and NET G1 (51 mm).

In SPNs, a well-defined capsule or pseudocapsule was identified in
all 12 cases (100%) and was the most consistent imaging feature.
Internal hemorrhage was detected in 7 of 12 patients (58.3%),
typically as T1 hyperintensity on MRI. Calcification was present in
two cases (16.7%), both of which were peripherally distributed.
Mixed solid-cystic morphology was most prevalent (5/12, 41.7%),
followed by solid or solid-necrotic morphology (4/12, 33.3%) and
predominantly cystic morphology (3/12, 25%). Two of the three
predominantly cystic cases demonstrated an atypical pattern (absent
T1 hyperintensity, absent diffusion restriction, and absent internal
enhancement) and were preoperatively misdiagnosed as either a
pseudocyst or a congenital cyst. FNA was attempted in one case but

failed to penetrate the thick capsule. DWI restriction was present in
3 of 11 MRI-evaluated patients (27.3%); MPD dilatation was absent
in all SPN cases. A representative case is illustrated in Figure 1.

Vascular and ductal involvement was confined to malignant rare
entities. The UC of the pancreas encased the portal vein and
superior mesenteric vein, produced biliary dilatation by encircling
the proximal common bile duct, and extended to fill the portal
hilum. Doppler USG showed that the pancreatoblastoma caused
ductal displacement without significant dilatation or inferior vena
cava (IVC) compression. All SPN cases showed preservation of
peripancreatic vascular planes and absence of ductal dilatation,
regardless of size and location. Peripancreatic fat planes were
preserved in the DLBCL case despite the extent of systemic disease.
The NET G1 case demonstrated imaging-pathology size discordance,
with a 51 mm mass apparent on imaging harboring a 0.9 cm tumor
attributable to desmoplastic stroma.
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Figure 1. Solid pseudopapillary neoplasm of the pancreatic head in a 12-year-old male. (a) USG demonstrates a 42 x 37 mm well-defined mass with
fine internal vascularity on Doppler interrogation. (b) Contrast-enhanced CT shows a heterogeneous solid mass with portal venous phase-dominant
enhancement and less than 180° contact with the portal vein confluence and superior mesenteric vein. (c) T2-WI-MRI reveals heterogeneous signal
intensity with central cystic foci. (d) Venous-phase contrast-enhanced MRI demonstrates heterogeneous enhancement. Posterior displacement of the
inferior vena cava is noted; no peripancreatic lymphadenopathy was identified. Preoperative diagnosis was solid pseudopapillary neoplasm, confirmed

on surgical pathology.

Surgical and Pathological Outcomes

Fourteen patients underwent surgical intervention.
Pancreaticoduodenectomy was the most frequent operation (n = 8),
followed by distal pancreatectomy (n =4) and enucleation (n=2). One
pancreaticoduodenectomy was combined with hepatectomy in the
patient with UC. Four patients were managed non-operatively: two
SPN patients refused surgery and remain under imaging surveillance,
the nesidioblastosis patient who is under endocrinologic follow-up,
and the VHL patient who is on structured surveillance imaging.

Among surgically treated SPN patients (n = 10), histopathology
confirmed SPN in all cases; four (40%) were staged as pT3. Surgical
margins were negative in 7 of 9 evaluable cases (77.8%); one case
could not be assessed due to intraoperative perforation. Two
patients had positive anterior margins with uninvolved posterior
margins. Perineural invasion (PNI) was identified in three patients
(30%); lymphovascular invasion was absent in all ten patients.
All dissected lymph nodes were reactive (8—12 nodes per case).
Immunohistochemistry demonstrated nuclear and cytoplasmic beta-
catenin positivity and chromogranin absence in all confirmed cases
(10/10); Ki-67 was 1% in two patients and 5-10% in one patient.

Among rare entities, the pancreatoblastoma was staged as pT3 with
negative margins and no perineural or lymphovascular invasion;
immunohistochemistry showed nuclear beta-catenin, CK19,
pankeratin, synaptophysin, chromogranin, trypsin, and focal AFP
positivity. The UC was the only case with lymph node metastasis
(pT3pN1, two metastatic nodes); margins were negative, and
PNI was present. Immunohistochemistry revealed positivity for
vimentin, pankeratin, CK7, and CK20 with negative staining for
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CD45, chromogranin, AFP, and glypican-3; intracytoplasmic mucin
was confirmed by histochemistry. NET G1 pathology confirmed a
0.9-cm grade 1 tumor (Ki-67 1%) that was positive for synaptophysin
and chromogranin. Serous cystadenoma was confirmed as a
macrocystic/oligocystic type (CK7+, GLUT1+, CAIX+, inhibin+). DLBCL
was confirmed on core needle biopsy (CD20+, BCL-2+, Ki-67 90—
95%). No resection was performed.

Solid Pseudopapillary Neoplasm

SPN was identified in 12 patients (10 females, 2 males; median
age 14 years, IQR 12-17, range 10-24). Ten of 12 patients (83.3%)
were symptomatic; abdominal pain was the predominant complaint
(10/12, 83.3%). Two patients were diagnosed incidentally: one on
post-trauma USG and one on obesity workup USG. Ten patients
(83.3%) underwent surgical resection; two refused surgery and
remain under radiologic follow-up.

On cross-sectional imaging, SPN most commonly involves the
pancreatic head or uncinate process (5/12, 41.7%), followed by
body-tail (4/12, 33.3%), body-head junction (2/12, 16.7%), and
neck (1/12, 8.3%). The neck lesion was associated with distal
parenchymal atrophy without MPD dilatation. The median lesion
size was 57 mm (IQR, 40-63; range, 26-125 mm). A well-defined
capsule or pseudocapsule was identified in all 12 patients (100%).
Internal hemorrhage was detected in 8 of 12 patients (66.7%) across
all modalities. Calcification was present in two cases (16.7%), both
peripherally distributed. MPD dilatation was absent in all 12 cases.

Internal structure varied across the cohort. Solid morphology was
observedinthree cases(25%), mixed solid-cysticmorphologyin41.7%
of cases, and predominantly cystic morphology in three cases (25%).
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Two of the three predominantly cystic cases demonstrated an
atypical imaging pattern on MRI: no T1 hyperintensity, no diffusion
restriction, and no internal enhancement. Both were preoperatively
interpreted as pseudocyst or congenital cyst, but surgical pathology
confirmed SPN. In one of these cases, FNA was attempted, but it
could not penetrate the thick capsule. Central necrosis was identified
in two cases (16.7%), both on pathologic examination.

Of 11 patients evaluated with MRI, DWI restriction was present
in three (27.3%). Enhancement was predominantly peripheral
and heterogeneous in solid and mixed lesions, with venous-phase
dominance; the two atypical cases that were predominantly
cystic showed no meaningful contrast uptake. On USG, Doppler
interrogation demonstrated an absence of significant internal
vascularity in most cases.

Table 3. Imaging and pathologic features of the SPN subgroup (n = 12).

Among the 10 operated patients, histopathology confirmed SPN in
all cases. Surgical procedures included pancreaticoduodenectomy
(Whipple; n = 5), distal pancreatectomy (n = 4), and enucleation (n
= 1). Intraoperative perforation occurred in one case, precluding
margin assessment. Surgical margins were negative in 7 of the
remaining 9 cases (77.8%); two patients had positive anterior margins
but uninvolved posterior margins. PNI was identified in three of the
ten confirmed cases (30%) and lymphovascular invasion was absent
in all ten confirmed cases. Four operated cases (40%) were staged
as pT3. All dissected lymph nodes were reactive (range: 8-12 nodes
per case). Immunohistochemistry revealed nuclear and cytoplasmic
beta-catenin positivity and absence of chromogranin in all confirmed
cases. Ki-67 was 1% in two patients and 5-10% in one. Imaging
findings and pathologic data are summarized in Tables 2 and 3.

Feature Value

Notes

Sex (female)

Median age, years (IQR) (12-17)
Pathologic confirmation
Symptomatic presentation
Location: head/uncinate 5/12 (41.7%)
2/12 (16.7%)
1/12 (8.3%)
4/12 (33.3%)
57 (41-64)
4/12 (33.3%)
5/12 (41.7%)
3/12 (25%)

Location: body-head junction
Location: neck

Location: body-tail

Median size, mm (IQR)

Structure: solid/solid-necrotic
Structure: mixed solid-cystic
Structure: predominantly cystic
Capsule present

Hemorrhage (imaging/pathology) 7/12 (58.3%)
2/12 (16.7%)
0/12 (0%)
3/11 (27.3%)
2/11 (18.2%)
2/10 (20%)

Calcification

MPD dilatation

DWI restriction (MRI cases)

Atypical MRI (pseudocyst pattern)
Central necrosis on pathology
Surgical resection

Whipple (pancreaticoduodenectomy) 5/10 (50%)
4/10 (40%)
1/10 (10%)
7/9 (77.8%)
2/9 (22.2%)
PNI 3/10 (30%)
LI 0/10 (0%)
0/10 (0%)
4/10 (40%)

Distal pancreatectomy
Enucleation
Negative surgical margins

Positive anterior margin

Lymph node metastasis
pT3 staging
Beta-catenin nuclear + (IHC)

Chromogranin — (IHC)

10/12 (83.3%)

10/12 (83.3%)
10/12 (83.3%)

12/12 (100%)

10/12 (83.3%)

10/10 (100%)
10/10 (100%)

males: patients 1, 9

Range 10-24

refused surgery (pts 2, 11)

2 incidentals: post-trauma USG, obesity workup
Pts1,3,5,6,9

Pts 2,8

Pt 4; with distal parenchymal atrophy

Pts 7, 10, 11, 12

Range 26-125

Pts1,4,5,12

Pts 2,3,9, 10, 11

Pts 6, 7, 8 — 2 misdiagnosed as pseudocyst
Present in all cases

Pts 1, 3,5, 6, 10, 12; incl. pathologic hemorrhagic spaces
Pts 6, 7; peripherally distributed

Absent in all

11 SPN patients had MRI; pt 5 CT only

Pts 7, 8: no T1 signal, no DWI, no uptake

Pts 10, 12

2 refused surgery (pts 2, 11)

Head/uncinate lesions (pts 1, 4, 5, 6, 9)
Body-tail lesions (pts 7, 8, 10, 12)

Pt3

1 not evaluable (perforation, pt 8)

Pts 1, 9; posterior margins uninvolved
Pts1,4,9

Absent in all operated cases

All reactive

Peripancreatic fat or adjacent organ invasion
All confirmed cases

Negative in all

*Intraoperative perforation; margins not evaluable. Atypical pseudocyst pattern: Two cases with no T1 hyperintensity, no DWI restriction, and no internal

enhancement.

CT: Computed tomography, DWI: Diffusion-weighted imaging, IHC: Immunohistochemistry, IQR: Interquartile range, LVI: Lymphovascular invasion, MPD: Main
pancreatic duct, MRI: Magnetic resonance imaging, PNI: Perineural invasion, pt/pts: Patient/patients, Px: Pancreatectomy, SPN: Solid pseudopapillary neoplasm,

T1: T1-weighted imaging, USG: Ultrasonography.
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Rare Entities: Case Descriptions

Pancreatoblastoma was confirmed in a 15-year-old male presenting
with a one-year history of abdominal pain and diarrhea. USG
demonstrated a 61 x 51 mm solid, lobulated pancreatic head mass
with internal vascularity and IVC compression on Doppler. MRI
confirmed a 65 x 75 mm mass involving the head and uncinate
process, exhibiting internal microcystic foci, focal necrosis, and
late-phase heterogeneous enhancement with associated ductal
displacement. Total excision was performed; pathology revealed
pancreatoblastoma (pT3, 8 cm) with squamoid nests, negative
margins, and absent PNI and LVI. Imaging findings are illustrated in
Figure 2.

DLBCL with pancreatic involvement was identified in a 4-year-old
female who presented with abdominal pain, nausea, and clinical
deterioration. CT demonstrated a 28 x 22 mm hypoattenuating mass
in the pancreatic body, with multisegmental colonic wall thickening
and diffuse ascites. Core needle biopsy confirmed high-grade B-cell
lymphoma (Ki-67 90-95%); chemotherapy was initiated without
surgical resection. Undifferentiated (anaplastic) carcinoma was
identified in a 17-year-old female patient presenting with abdominal
pain and nausea. CT and MRI revealed a 95-115 mm mass encasing
the portal vein and the superior mesenteric vein, with biliary
dilatation and cystic-necrotic areas. A Whipple procedure with
hepatectomy yielded a 7-cm undifferentiated carcinoma (pT3pN1)
with positive PNI and two metastatic peripancreatic lymph nodes
(the only nodal metastases in the cohort). A diagnosis of NET G1
was confirmed in a 14-year-old female patient presenting with
nonspecific abdominal pain. All three modalities demonstrated

a 47-51 mm encapsulated mixed solid-cystic head mass; Whipple
pathology confirmed a 0.9 cm grade 1 tumor surrounded by
desmoplastic stroma, which accounted for the mass size apparent on
imaging. Focal nesidioblastosis was suspected in a 15-year-old male
with recurrent hyperinsulinemic hypoglycemia. MRl demonstrated
focal tail hypertrophy with a lobulated contour, mildly elevated T1
signal, and slightly increased arterial enhancement without DWI
restriction. No surgery was performed.

Serous cystadenoma was confirmed histologically in a 21-year-old
woman with subacute abdominal pain. MRI demonstrated a 27 x 26
mm unilocular cystic uncinate lesion with peripheral enhancement
and an absent solid component; pathology confirmed a macrocystic/
oligocystic serous cystadenoma (CK7, GLUT1, CAIX, inhibin+). VHL-
associated pancreatic cysts were identified in a 17-year-old male
during structured surveillance. USG, CT, and MRI demonstrated
5-6 simple cysts, the largest measuring 12 x 8 mm, without
solid components or MPD communication; no intervention was
performed.

DISCUSSION

This single-center retrospective series of 19 pediatric and young
adult patients demonstrates that SPN is the dominant entity,
accounting for approximately two-thirds of cases, consistent with
data from large multicenter registries (3,8). The remaining patients
harbored a spectrum of diagnostically challenging lesions, including
malignant tumors, functional disorders, syndromic cysts, and benign
neoplasms, each with distinct but at times overlapping imaging
features that directly influenced clinical management (8).

zation =ON

Figure 2. Pancreatoblastoma of the pancreatic head-uncinate process in a 15-year-old male. (a) USG demonstrates a 61 x 51 mm well-defined solid
mass with lobulated superior-lateral contour, millimetric internal cysts, and inferior vena cava compression. (b) T2-WI-MRI reveals a large head-uncinate
mass with internal microcystic foci and focal necrosis. (c) Late-phase contrast-enhanced MRI demonstrates heterogeneous enhancement. (d) DWI shows

diffusion restriction within the lesion.
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SPN represents approximately 1-3% of all exocrine pancreatic
tumors and nearly 9% of cystic pancreatic neoplasms, with a marked
predilection for young females; pooled analyses report female
proportions of 84-88% and a mean age at diagnosis of 28-29 years
(1,9). In the present cohort, 83.3% of patients were female, with a
median age of 14 years; this is consistent with previously reported
pediatric and young-adult series and likely reflects both earlier
disease manifestation and referral patterns to tertiary pediatric
centers. Abdominal pain was the predominant presenting symptom
(83.3%), consistent with prior reports in which abdominal pain or
discomfort was identified in 63.6% of patients as the most frequent
complaint, though 38.1% were asymptomatic at diagnosis, while less
frequent presentations included palpable mass, nausea, vomiting,
and weight loss, with pancreatitis and jaundice occurring rarely (9).
In our series, two cases were identified incidentally, supporting the
well-recognized tendency of SPN to remain clinically silent until it
reaches a considerable size or is detected on imaging performed for
unrelated indications.

The fibrous capsule, present in 100% of our cases, is the most
diagnostically reliable imaging feature of SPN. It has been identified
as an independent predictor for differentiating SPN from pancreatic
neuroendocrine neoplasms on both CT and MRI (10,11), typically
appearing hypointense on T1- and T2-weighted sequences with
moderate post-contrast enhancement, and is almost invariably
present in tumors larger than 3 cm (12). The capsule arises from
compressed peritumoral parenchyma and stroma, reflecting the
expansile, non-infiltrative growth pattern that underlies SPN’s low
metastatic potential (13). Internal hemorrhage, detected in 58.3% of
our cases, results from outgrowth of the central blood vessels and
generates the characteristic T1-hyperintense foci on MRI. Reported
rates in the literature range from 29% to 88.9%, and fluid-fluid levels
may occasionally be observed (12,14,15).

The most common imaging appearance of SPN is a well-defined,
encapsulated, heterogeneous mass with mixed solid-cystic
morphology, reflecting variable degrees of intralesional hemorrhage
and necrosis (16). This pattern was the most prevalent in our cohort
(50%), consistent with published series. The solid component
is typically peripheral while the cystic or necrotic component
predominates centrally, although smaller lesions may present
as predominantly solid masses (11,17). Two cases in our cohort
demonstrated an atypical, predominantly cystic pattern with
absent T1 hyperintensity, no diffusion restriction, and no internal
enhancement; they were preoperatively interpreted as pseudocysts
despite the absence of a history of pancreatitis or a known
congenital cyst. This appearance arises when the solid component
undergoes near-complete cystic degeneration and hemorrhagic
products are reabsorbed (18). Atypical SPN may present across a
wide imaging spectrum, ranging from purely cystic to predominantly
solid lesions, and can mimic mucinous cystic neoplasms, pancreatic
neuroendocrine tumors, or pseudocysts (18). Calcification, present
in 18.2% of our cases and peripherally distributed in all, may provide
an additional diagnostic clue (19). The presence of a preserved
capsule and the clinical context of a young female patient with an
encapsulated pancreatic lesion should prompt inclusion of SPN
in the differential diagnosis, even in the absence of hemorrhagic
signal. In equivocal cases, endoscopic ultrasound-guided fine needle

aspiration may increase preoperative diagnostic yield without
increasing the risk of metastasis or recurrence (20).

The reported incidence of MPD dilatation in SPN is approximately
10%, reflecting the typically soft and expansile growth pattern that
displaces rather than obstructs the ductal system (21,22). In our
cohort, MPD dilatation was absent in all 19 patients, irrespective of
lesion size, location, or diagnosis; this included a pancreatoblastoma,
which produced ductal displacement without dilatation, and an
undifferentiated carcinoma, which caused biliary dilatation through
common bile duct encasement without involvement of the MPD.
Significant MPD dilatation should therefore prompt reconsideration
of the diagnosis and raise suspicion for ductal adenocarcinoma or
intraductal papillary mucinous neoplasm, both exceedingly rare in
this age group (22).

Recent studies have identified several imaging features potentially
associated with malignant behavior of SPN, including hepatic or
peritoneal metastases, MPD obstruction, parenchymal infiltration,
vascular encasement, capsular discontinuity, and tumor size
exceeding 6 cm. In our series, three SPN cases exceeded 6 cm; the
largest lesion measured 125 mm. None demonstrated vascular
encasement, parenchymal infiltration, or nodal metastasis at
surgery, underscoring the frequently indolent behavior of SPN even
when size-based risk criteria are met. DWI restriction was present in
27.3% of MRI-evaluated SPN cases, likely reflecting high cellularity
in solid components rather than overt malignant transformation,
consistent with prior reports (23). ADC values in SPN are further
influenced by cystic or hemorrhagic content, which may elevate
measurements in mixed-morphology lesions and complicate
threshold-based malignancy prediction (24). Detailed normative
ADC data differentiating benign from malignant SPN behavior
remain limited in the literature and represent an area that warrants
prospective investigation.

Surgical resection is the standard of care for SPN regardless of size,
given the risk of rupture and the excellent postoperative prognosis
(25,26). Lymphovascular invasion was absent in all ten operated
cases, and all dissected lymph nodes were reactive, consistent
with the literature demonstrating that lymph node metastasis and
lymphovascular spread are uncommon in SPN (27,28). PNI was
identified in three of 10 patients (30%); however, its independent
prognostic significance remains uncertain, as overall survival remains
favorable even in the presence of adverse histopathologic features
(28,29). Positive surgical margins were observed in two Whipple
cases involving head-dominant lesions, reflecting the technical
challenge of achieving clear margins at the superior mesenteric vein
interface. Irtan et al. (30) identified positive surgical margins and
age below 13.5 years as independent risk factors for recurrence,
and several series have confirmed that R1 resection confers a higher
recurrence risk than RO. Both margin-positive patients in our series
have uninvolved posterior and lateral margins and remain under
active follow-up, without evidence of recurrence.

Pancreatoblastoma is the most common malignant primary
pancreatic tumor in children below 10 years, but may occur in older
children and adolescents, as illustrated by our 15-year-old patient
(31). Palpable abdominal mass, abdominal pain, and elevated AFP
are the most frequent clinical presentations; however, AFP was
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not measured preoperatively in our case, representing a limitation
(31). On imaging, pancreatoblastoma typically presents as a large,
well-circumscribed heterogeneous mass with solid and cystic
components, internal septations, and variable calcifications; biliary
duct dilatation is uncommon despite tumor size (31). In our case, IVC
compression detected on USG highlights the importance of vascular
interrogation in large head-uncinate lesions, as vascular encasement
has direct implications for surgical planning. Nuclear beta-catenin
positivity reflects shared Wnt-APC pathway activation with SPN;
however, co-expression of trypsin, synaptophysin, lipase, BCL10,
chromogranin, and AFP, alongside the defining squamoid nests on
histology, reliably distinguishes pancreatoblastoma from SPN (32).

Among the rare entities in this series, several imaging-based
diagnostic considerations merit emphasis. In the DLBCL case, the
most discriminative feature was multisegmental extrapancreatic
involvement, including colonic wall thickening and diffuse ascites
accompanying a relatively small pancreatic body lesion. Vascular
displacement without invasion and absent MPD dilatation favor
lymphoma over ductal adenocarcinoma and should prompt
image-guided biopsy rather than surgical exploration (33). The
undifferentiated carcinoma case demonstrated vascular encasement
and biliary obstruction, reflecting advanced locoregional disease. UC
is an extremely rare and aggressive subtype, typically presenting
as a large mass with variable imaging appearance; both biliary and
pancreatic duct dilatation may occur due to the intraductal growth
pattern (33). Large encasing pancreatic masses in young patients
should not be reflexively attributed to lymphoma without a tissue
diagnosis. In the NET G1 case, a disproportionately large imaging
appearance relative to actual tumor size reflected prominent
desmoplastic fibro-inflammatory stroma, a recognized pitfall that
may lead to overestimation of tumor extent (34). VHL-associated
pancreatic cysts develop in 60-72% of affected individuals and carry
no malignant potential as isolated lesions (35). In our 17-year-old
male patient, USG and MRI revealed multiple simple cysts without
solid components or internal enhancement, consistent with VHL
cysts without neoplastic transformation. The presence of multiple
small pancreatic cysts in a young patient raises the possibility of
underlying VHL disease. Surgical resection remains an option in
symptomatic cases, though this is infrequent (35).

Study Limitations

This study has several limitations inherent to its retrospective single-
center design. Differentimaging modalities were used across patients
according to clinical urgency and institutional availability, precluding
a systematic cross-modality comparison. Two SPN patients refused
surgery; their inclusion was based on concordant multiparametric
imaging findings meeting established radiologic diagnostic criteria.
Follow-up data were not uniformly available for survival analysis.
Prospective multicenter studies with standardized imaging protocols
and long-term follow-up are needed to validate imaging-prognostic
correlations in this population.

CONCLUSION

SPN is the predominant pancreatic mass among pediatric and young
adult patients and displays characteristic imaging features, including
a well-defined capsule, internal hemorrhage, mixed solid-cystic
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morphology and absence of MPD dilatation that support a confident
preoperative diagnosis in the majority of cases. An atypical,
predominantly cystic SPN pattern that mimics a pseudocyst on MRI
represents an underrecognized pitfall and should be considered in
young female patients with an encapsulated pancreatic lesion lacking
T1 hyperintensity. Each rare entity, including pancreatoblastoma,
lymphoma, undifferentiated carcinoma, NET, nesidioblastosis,
serous cystadenoma, and VHL-associated cysts, carries distinct
imaging signatures that reflect its underlying biology and guide
management; familiarity with this full diagnostic spectrum is
required for appropriate clinical decision-making in this age group.
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