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ABSTRACT

Pancreatoblastoma is an exceptionally rare tumor that primarily affects the young population, with even
fewer cases reported in adults. The rarity of this disease often leads to underdiagnosis and misdiagnosis,
resulting in delayed treatment and a worsened prognosis. We report two cases of pancreatoblastoma, one in
a child and one in an adult, to highlight the challenges in reaching a definitive diagnosis prior to surgery de-
spite extensive laboratory and imaging examinations. This is to raise awareness and improve understanding
of pancreatoblastoma, facilitating earlier diagnosis and prompt treatment for better patient outcomes.
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ABSTRACT

Pancreatoblastoma is an exceptionally rare tumor that primarily affects the young population,
with even fewer cases reported in adults. The rarity of this disease often leads to underdiagnosis
and misdiagnosis, resulting in delayed treatment and a worsened prognosis. We report two cases
of pancreatoblastoma, one in a child and one in an adult, to highlight the challenges in reaching a
definitive diagnosis prior to surgery despite extensive laboratory and imaging examinations. This
is to raise awareness and improve understanding of pancreatoblastoma, facilitating earlier diag-
nosis and prompt treatment for better patient outcomes.

Key Words: Adult, Chemotherapy, Pancreatoblastoma, Pancreatic Neoplasm, Pediatrics.

INTRODUCTION

Pancreatoblastoma is an extremely rare tumor
disease, primarily affecting infants and young
population, accounting for less than 1% of all
pancreatic tumors and 0.5% of all pancreatic

agnosed and misdiagnosed as other pancreatic
tumors, further contributing to delayed treat-
ment. Although pancreatoblastoma is less ag-
gressive in children, local invasion,
rence, and metastasis are still common.®
Meanwhile, in adults, this tumor exhibits a

recur-

non-endocrine tumors.? The occurrence rate
is reported to be 0.004 cases per 100,000
persons per year.> Its rarity in adults led to its

highly aggressive behavior, worsening the
prognosis.>
previous designation as infantile carcinoma of

the pancreas before 1977.%5 We report two cases of pancreatoblas-

toma, one in a 4-year-old child and another in
a 64-year-old adult. In both cases, the diag-
nosis of pancreatoblastoma could not be con-
firmed preoperatively with laboratory tests nor
imaging studies. The definitive diagnosis could

Due to its rare occurrence, especially
in adults, pancreatoblastoma is often underdi-
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be made only by intraoperative histopathologi-
cal examination.
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CASE REPORT

Case 1

A male patient, aged 4 years and 10 month,
presented with complaints of a mass in the
upper abdominal area accompanied by ab-
dominal pain and vomiting occurring every
two weeks since last month. The patient de-
nied experiencing diarrhea, constipation, he-
matemesis, or melena. Physical examination
revealed a mass in the left upper quadrant
(LUQ) with tenderness. Bowel sound was
within normal limit.

Abdominal ultrasound (USG) revealed
a cystic and solid tumor in the LUQ with a
suspected diagnosis of solid pseudopapillary
tumor in the pancreatic tail, with a differential
diagnosis of cystadenoma or cystadenocarci-
noma. Contrast-enhanced magnetic reso-
nance cholangiopancreatography (MRCP) also
showed a large lobulated solid and cystic
mass in the pancreatic tail, most likely repre-
senting a solid pseudopapillary neoplasm of
the pancreas. A small amount of fluid was
observed in the perisplenic and perihepatic
spaces, indicating a focal rupture, without
evidence of distant metastasis. Abdominal CT
scan confirmed the presence of a large lobu-
lated solid and cystic mass with egg-shell cal-
cification in the pancreatic tail. It also re-
vealed a small amount of fluid in the per-
isplenic space and pelvic cavity, suggestive of
focal rupture of the tumor, with no demon-
strable distant metastasis (Figure 1). Labora-
tory examination found elevated alpha-
fetoprotein, neuron-specific enolase, lactate
dehydrogenase, and C-reactive protein.

The patient underwent distal pancre-
atectomy, splenectomy, and segmental re-
section of the colon one month after presen-
tation. Segmental resection of the colon was
carried out due to the mass invading the
transverse mesocolon and splenectomy was
performed due to the proximity of the anas-
tomosis to the spleen.

LALISANG et al. Brunei Int Med J. 2024,20:9

Figure 1. Abdominal CT scan of Case 1 showed a
large lobulated mass in the pancreatic tail. Click on
image to enlarge)

The excised tumor measured 9.5 cm
x 6.9 cm (Figure 2). Histopathological exami-
nation revealed a diagnosis of stage pT3 pan-
creatoblastoma, with no involvement of the
spleen, superior mesenteric vein, or portal
vein. There was no evidence of regional
lymph node metastasis or neural invasion.
The resection was complete, with grossly and
microscopically negative resection margins
(RO).

Following the surgery, the patient
was hospitalized for 8 days and was dis-
charged in a stable condition. The patient re-
ceived amoxicillin prophylaxis and vaccina-
tions, including Menveo, PPSV23, and influen-
za vaccines. He continued with outpatient
care. Subsequently, the patient was readmit-
ted several times to undergo chemotherapy
with CC321P2 (cisplatin) and ICE (Ifosfamide,
Carboplatin, Etoposide) regimens. The pa-
tient's condition remained stable, and to date,
six months after surgery, the patient contin-
ues regular follow-up in the outpatient set-
ting.

Case 2
A 64 years old male presented with jaundice,
epigastric discomfort, and nausea for the past
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Figure 2: (a-c) The excised tumor of Case 1, above: measured 9.5 cm x 6.9 cm, below: sectioned tumor mass,
and (d) Gross pathology of the tumor of Case 1. (Click on image to enlarge)

2 weeks. The patient also experienced de-
creased appetite and a weight loss of 24 kg
over the past 4 months. Physical examination
revealed epigastric tenderness with no palpa-
ble mass and normal bowel sounds.

CT scan revealed a well-defined hy-
pervascular mass measuring 5.8 cm with a
necrotic/cystic portion in the pancreatic head,
which was suspected to be a pancreatic neu-
roendocrine tumor with a differential diagno-
sis of solid pseudopapillary tumor and gastro-
intestinal stromal tumor. Diffuse dilation of
the biliary tree with obstructive cholangiohep-
atitis was also observed, along with a possi-
ble focal pancreatitis at the tail of the pancre-
as. Borderline-sized lymph nodes were seen
in the hepatoduodenal, paraaortic, and left
gastric areas.

ERBD (endoscopic retrograde biliary
drainage) showed external compression of
the second part of the duodenum, so biliary
sphincterectomy (BST) and bile duct cannula-
tion were done for decompression. EUS-FNA
(endoscopic ultrasound-guided and fine-
needle aspiration) was performed and re-
vealed a large mass with relatively clear bor-
ders in the head of the pancreas, accompa-
nied by cystic fluid and blood. Biopsy results
indicated a solid pseudopapillary neoplasm of
the pancreas.

PET scan showed a hypermetabolic
mass involving the head of the pancreas,
probably pancreatic cancer, with no evidence
of regional lymph node or distant metastasis.
It raised suspicion of a solid pseudopapillary

neoplasm with low-grade malignancy. Mild
heterogeneous uptake in the liver was also
observed, possibly due to cholangiohepatitis.
Laboratory examination found elevated leuko-
cyte as well as CRP and procalcitonin. Im-
munohistochemisty staining showed positive
for CK7,cytokeratin AE1/AE3, EMA, Ki-67;
and negative result for P63, CEA, and S-100
protein.

Two months after his admission to
the hospital, the patient underwent pylorus-
preserving pancreatoduodenectomy. Bluish
appearance of the liver was observed, proba-
bly due to biliary obstruction, along with se-
vere inflammation around the common bile
duct (CBD) and pancreas due to mass ob-
struction, and pus discharge from the
gallbladder. A mass measuring 7.6 cm was
present in the pancreatic head (Figure 3).
The tumour was excised completedly with
clear margin visually and microscopically.
Duct-to-mucosa end-to-side pancreatojeju-
nostomy with type II reconstruction was per-
formed.

Histopathologic examination  con-
firmed the diagnosis of pancreatoblastoma
with the staging of pT3 (size 6.7 cm x 6.4
cm; Figure 4), N2 (regional lymph node me-
tastasis > 4 with extranodal extension), ac-
companied by lymphovascular, neural, and
perineural invasion. Immunohistochemistry
examination showed diffuse positive staining
for MLH1 (80%) and MSH2 (60%).

The patient was hospitalized for 7
days and discharged in stable condition, with
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Figure 3: (a) Operation field of Case 2 after the tumor was removed showed margin free of tumor macroscopi-
cally. (b) The excised tumor of Case 2 ex-vivo. (Click on image to enlarge)

regular outpatient follow-up. Two months
later, a contrast-enhanced CT scan of the
pancreas showed no tumor recurrence. The
patient then underwent adjuvant chemother-
apy with FOLFIRINOX.

DISCUSSION

As an extremely rare disease, with approxi-
mately 0.004 cases per 100,000 persons per
year, pancreatoblastoma (PB) is commonly
found in the pediatric population, with a
mean age of 4 years.>® Only 25% of them
are adult PB, accounting for more than 80
cases reported with a median age of 41, in-
cluding this case report.® Clinicians and radi-
ologists often experience delay or misdiagno-
ses based on preoperative findings due to
and similar clinical

diverse, non-specific,

$2224151

manifestations of PB in comparison to other
pancreatic tumors. Despite PB being a slow-
growing tumor, it is nonetheless an aggres-
sive tumor that exhibits local invasion and
systemic metastasis. Diagnostic challenges
may delay the initiation of proper surgical
treatment, thereby reducing the survival
rates of patients.”®

There are no significant differences in
characteristics between adult and child PB.° In
our case, the pediatric patient presented with
abdominal pain and a mass, while the adult
patient presented with abdominal discomfort
and jaundice. Generally, adult PB patients
presented with abdominal pain (41-44%) as
the most frequent symptom, followed by
weight loss (29-32%), obstructive jaundice
(22-26%), abdominal mass (17-21%), and
other digestive system manifestations such

$2224151

Figure 4: Gross pathology of the tumor of Case 2 showing solid tissue throughout the tumour, measured 6.7 cm

X 6.4 cm, . (Click on image to enlarge)

as diarrhea, vomiting, GI bleeding.”'%!! On
the other hand, child patients typically pre-
sent with abdominal masses (47.6%) and
abdominal pain (44.4%), followed by ab-
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as diarrhea, vomiting, GI bleeding.”'%*! How-
ever, child patients typically present with ab-
dominal masses (47.6%) and abdominal pain
(44.4%), followed by abdominal distension,
vomiting, anorexia, fever, and less commonly
failure to thrive (1.5-5%).?> These symptoms
usually manifest when the mass has reached
a considerable size, often leading to delayed
diagnosis.® The most common tumor location
is in the head of the pancreas (48.4%) for
adult patients and in the body-tail, head-body
-tail, and head-body of the pancreas (30%)
for pediatric patients.'”'° However, PB can
be found in any part of the pancreas at any
age, as in our cases, the adult case in the
head and the pediatric case in the tail.

No studies have reported specific PB
laboratory findings in pediatrics or adults, and
tumor markers are often not helpful. In some
rare cases, adult PB may cause elevated se-
rum levels of CA19-9, CEA, or alpha-
fetoprotein (AFP). On the other hand, AFP
and CEA serum levels are frequently elevated
in pediatric PB, often exceeding 1000 ug/L.5°
An elevated serum AFP can be used as a tu-
mor recurrence marker or to monitor disease
progression, as AFP levels should be within
the normal range when treatment succeeds.
However, it is important to understand that
AFP is not specific to PB cases, as hepatoblas-
toma, pancreatic ductal adenocarcinomas,
and pancreatic acinar cell carcinomas can
also cause elevated AFP serum levels.'®
Theere may be a slight increase in AST/ALT,
GGT, as well as conjugated and total bilirubin
when there is an extrahepatic obstruction.

A definitive diagnosis of PB must always be
made after a thorough histological examina-
tion characterized by heterogeneous cellulari-
ty with acinar differentiation, squamoid nests,
and foci of ductal, squamous, and endocrine
cells.>!213 preoperative diagnosis is difficult
because of the tumor's cellular heterogeneity
with multiple cellular lines of differentiation.*
However, imaging modalities such as ultra-

LALISANG et al. Brunei Int Med J. 2024,20:12

sound, CT, and MRI could sometimes be use-
ful to demonstrate the radiologic characteris-
tic of PB.*'> No studies have reported differ-
ences between adult and pediatric PB regard-
ing their imaging characteristics, as they are
usually characterized by a solid, cystic, large,
well-defined mass (may appear blurry in
adults) with partially circumscribed and lobu-
lated margins without a cleavage plane. Pan-
creatoblastoma has typical characteristics on
imaging as a mixed echogenicity solid mass
on ultrasound, which manifests as a mass
with low attenuation multiloculated on CT and
a mass with low to intermediate signal inten-
sity on T1-weighted and hyperintensity on T2
-weighted MRI images. The contrast-
enhanced examination will show a typical en-
hancement in arterial and portal venous
phases with a late washout. At the same
time, MRI better delineates intratumoral
hemorrhage and necrotic areas. Calcifications
are more clearly found with CT as small,

punctate, clustered, or rim-like Ca?*.'4

Sometimes, diagnosis of PB is chal-
lenging because it is difficult to distinguish
squamoid corpuscles from typical histologic
findings. This condition means that preopera-
tive cytology, such as fine needle aspiration
biopsy, is not helpful due to some sampling
alternation.” On the other hand, establishing
a differential diagnosis is as important as
making a definitive diagnosis to treat and
correctly predict the patient's prognosis. Pan-
creatoblastoma has some differential diagno-
ses through imaging findings such as pancre-
atic acinar cell carcinomas, solid-
pseudopapillary neoplasms, neuroendocrine
tumors, intraductal papillary mucinous neo-
plasm, mucinous cystic neoplasm, serous
cystadenoma, pseudocyst, and ductal adeno-
carcinoma.®”''* Therefore, a definitive diagno-
sis of PB can only be made by the presence of
squamous cell nests on pathological examina-
tion.*> Immunohistochemical examination
may help to a certain extent with positive
findings of AFP, B72.3, CEA, DuPan-2, EMA,



cytokeratins, trypsin, and chymotrypsin.®*

There are no widely applied standard
guidelines for pancreatoblastoma, except for
the management recommendations published
by Glick et al. (2012) for child and young
adult PB.? Whenever anatomically possible,
complete surgical resection is the only cura-
tive treatment unless distant metastases ne-
cessitate neoadjuvant therapy.?®!%1%15 Gys-
temic neoadjuvant chemotherapy may be
indicated in PB patients with large tumors
involving major blood vessels or surrounding
organs and metastatic findings.® Following
chemotherapy and radiotherapy after com-
plete resection may also play a role in recur-
rent, residual, or metastatic cases.®!® Howev-
er, the optimal chemotherapy regimen re-
mains controversial and subject to discus-
sion.®'2 The most commonly recommended
chemotherapy agents for PB are a combina-
tion of cisplatin (80 mg/m2 as a continuous
24-hour intravenous infusion) and doxorubi-
cin (60mg/m2 over 48 hours) regimens. The-
se regimens have shown positive results in
reducing the tumor size and have been bene-
ficial in cases of vascular invasion with addi-
tions of ifosfamide and etoposide.? In adults
with advanced PB cases, oxaliplatin-
containing chemotherapy may be a reasona-
ble option, as it benefits for overall survival
rates although does not have an impact on
surgical aspects.!® The effectiveness of radio-
therapy is not fully known but it is suggested
only for some unresected cases, incomplete
resection, positive margins, or instances of
tumor spillage.?

Based on the limited reported data,
the adult population has a worse prognosis
than younger cases with frequent local tissue
infiltration and metastasis, as found in our
adult PB case report.®10:121415 pancreatoblas-
toma may invade surrounding structures such
as the portal vein, mesenteric vessels, com-
mon bile duct, nerves, spleen, duodenum,
and colon. Distant metastases frequently
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happen with the liver being the most affected
organ, followed by Ilymph nodes, lungs,
bones, and peritoneum.'*!* In our adult PB
cases, lung metastasis was observed nine
months after completed resection and the
patient underwent FOLFIRINOX chemothera-
py. Around 42% of adult patients died to the
disease, with a mean interval of 27 months
(0.8-348 months) after chemoradiotherapy
and surgery.®!3Conversely, some patients
showed no evidence of disease recurrence
and were alive with disease, accounting for
38% and 16%, respectively.® Adult PB pa-
tients with unresected tumors had a reported
median survival of 5 months.'*

Our case report provided additional
data on the imaging findings of PB and high-
lights the similarities between patients at ex-
treme age differences, a child (4 years 10
months) and an elderly (64 years) individual.
We reported our successful management of
PB patients with adjacent organ invasion
through a complete radical resection followed
by chemotherapy regiments (Cisplatin,
Ifosfamide, Carboplatin, and Etoposide). Our
child patient has remained stable and contin-
ues regular follow up six months after sur-
gery. On the other hand, our adult patient
who underwent complete surgical resection
and received chemotherapy (FOLFIRINOX),
experienced lung metastases after a nine-
months period.

CONCLUSION

Pancreatoblastoma, a rare disease, can occur
primarily in pediatric and some adult popula-
tions. A definitive diagnosis can only be made
by intraoperative histopathological examina-
tion, which means laboratory and imaging
modalities only help to determine the clinical
and management preoperatively. Complete
surgical resection is the best option for opera-
ble cases, followed by chemotherapy regi-
mens using cisplatin and doxorubicin to im-
prove the treatment outcome. Neoadjuvant



chemotherapy plays a role in increasing the
operability of unresectable cases. All patients

must be monitored routinely after surgery to
recognize residual tumors, recurrence, or me-

tastasis.
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