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Abstract

A rare clinical case of the pediatric solid-pseudopapillary tumors
of the pancreas is described. The diagnostic techniques and the
choice of surgical procedures and adjuvant chemotherapy, using
own experience, are presented. In addition, the literature data that
reveal many novelties regarding the complications and the exodus
of the disease is discussed.

Introduction

Recent studies show that the incidence of pancreatic cancer in
children has increased alarmingly in recent decades, especially
in economically developed countries [1]. This may be due to the
influence of certain epigenetic and environmental risk factors
[2,3]. However, how environmental factors interact with the cells of
the growing organism, particularly those of the pancreas, and the
etiopathogenic factors involved in developing pancreatic tumors
are not yet fully known.

Solid-pseudopapillary neoplasm, Pseudopapillary Solid Tumor
(PST), or infantile papillary epithelioma is an extremely rare
cystic epithelial tumor with a low potential for malignancy [4,5].
According to data reported by Lee et al. [6], the frequency of
tumor localization differs in children and adults: in children, the
pancreatic head is affected (66.7%); In adults, the body or tail
(80.9%). The tumor was first reported as a separate nosological
form by L. Lichtenstein in 1933 and diagnostically confirmed in
1959 by VK Frantz [7,8].

Studies show that solid-pseudopapillary neoplasm can have a
severe clinical evolution, especially by invading the surrounding
tissues. Complications of the tumor may include intestinal
obstruction atthe duodenum or colonicintestine level,hemorrhagic
disorders, manifested by hemorrhage resulting from the erosion
of a blood vessel, a fact often encountered in our clinical practice
in various abdominal tumors. Other complications include wound
and abdominal infection, pancreatitis, pancreatic fistulae, and
mortality [9]. In the case of liver metastases, the tumor can cause
cholestatic jaundice due to obstruction of the intrahepatic bile
ducts. If the tumor destroys enough islet cells in the pancreas,
it can cause diabetes [10]. The tumor can be located at various
levels of the pancreas [11].

Considering the rarity of the pancreas in children, the difficulties of
diagnosis, and differential diagnosis, reporting each new clinical
case is of undoubted practical interest.
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Case Presentation

The 16-year-old female child from a rural area was admitted to
“Natalia Gheorghiu” National Scientific and Practical Center for
Pediatric Surgery, Research Institute of Mother and Child Care
of Moldova, with the diagnosis of the acute surgical abdomen,
having an onset of the disease six months before. From the
antecedents, we mention that the child has been considered ill
since June 2021, so two months ago, when the abdominal pains
and bloating appeared, to which the lack of appetite, constipation,
and insignificant weight loss was added. This semiology began
two months ago, until the doctor's consultation. The patient
did not receive treatment. Then, two months after the disease
onset, the doctor was consulted, and an abdominal tumor was
found on clinical examination. Abdominal ultrasound (Figure 1)
confirmed the presence of 2 abdominal tumors: a cystic lesion
of the pancreas and an ovarian cyst; the latter was resolved by
conservative treatment.

Six months after the disease onset, the patient was presented
and admitted to the pediatric surgery department for permanent
moderate abdominal pain, loss of appetite, and general weakness.
In an abdominal Magnetic Resonance Imaging (MRI) (Figure
2) with contrast angiography in the region of the head of the
pancreas, an irregular round tumor was found, well outlined
with dimensions of 5.6 cm x 5.8 cm x 6.25 cm with millimeter
areas of cystic degeneration, with signs of compression of the
duodenum more accentuated in D2 of the vena cava, but without
communication with the Wirsung canal.

Laboratory examinations are presentedin (Table 1). The laboratory
tests are essential for the clinician in terms of detecting the side
effects of PChT, the consequences of which can be fatal for the
patient.

Urinalysis, no pathological changes were revealed.

Surgery was performed after the diagnosis of retroperitoneal
tumor after intensive preoperative conservative preparation.

_ J
Figure 1: Abdominal US examination confirmed a cystic formation of the pancreas.

Due to an emergency out-of-hours presentation, a preoperative
endoscopic ultrasound fine-needle aspiration in the diagnosis
or intra-operative frozen section facilities were unavailable. Oro-
tracheal anesthesia, median xipho-umbilical laparotomy. An
approximately 150 ml of serosanguineous fluid was detected
intraoperatively in the peritoneal cavity.

After carefully exploring the peritoneal cavity, a tumor formation
was detected retroperitoneally. The omental bursa was opened,
and a pseudocyst tumor (Figure 3) was found in both the head
and body of the pancreas with the invasion of the duodenal wall
at the level of D2-D3, as well as the surrounding retroperitoneal
connective tissue, but also an advanced process of adhesion in
the given area was observed.

Subtotal excision of the tumor was performed with technical
difficulties. The postoperative evolution was complicated, being
present as a grade III anemia and postoperative pancreatitis
associated with pneumohydroperitoneum, which served as an
indication for exploratory relaparotomy.
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Figure 2: A: An irregular round tumor in the projection of the head of the pancreas; B: millimeter areas of cystic degeneration in the tumor; C: sings of compression of the

duodenum in D2.
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No gastrointestinal tract perforation was detected intraoperatively,
and only a major adhesion process was present. Histopathological
examination (Figure 4) of the tumor pieces revealed a solid-
pseudopapillary tumor of the body of the pancreas.

The patient underwent intensive conservative treatment and, in
a stable general condition, was transferred to the Oncological
Institute for specific, adjuvant treatment, which included two
blocks of Polychemotherapy (PChT): Cisplatin 90 mg-1 day,
infusion 24 hours, Gemcitabine 1600 mg-1.8 day. The treatment

Table 1: Laboratory examinations are presented.

was supported with toxic hepatitis, but the disease’s evolution was
improved. Pharmaceutical treatments include sol. Glucose 5%,
sol. Sodium chloride 0.9%, antioxidants, analgesics, nonsteroidal
anti-inflammatory, antibacterial drugs, Mezym, Onaseron, Riboxin,
Furosemide, Hepamethion, Silimarin, Ursodeoxycholic acid.
The disease’s evolution improved, and the patient’s condition at
discharge after one month was satisfactory. It is recommended to
be readmitted to the Pediatric Oncology department to continue

the PChT treatment.

Laboratory tests August 12,2021 | December 23,2021 | December 31,2021 | January 03,2022 | January 18,2022 | January 24, 2022
Hematological investigation
Leucocytes, 10%/I 8.58 8.1 6.5 7.2 5.1 8.0
Erytrocytes, 10'%/I 4.81 4.0 4.0 4.5 3.8 4.6
Hemoglobin, g/L 128 109.0 108.0 122.0 103 122
Platelets, 10%I 305 200.0 480.0 495.0 988 828
ESR, mm/h 13 40 46 35 37 20
Blood biochemistry
Albumin, g/L 389 37.4 379 40.9 388 34.5
Urea, mM/L - 2.0 1.7 35 2.8 5.6
ALAT, U/L 15.7 30.1 134.0 141.9 123.5 252.6
ASATU/I 15.3 26.3 179.0 771 81.5 91.0
Amylase, U/L 31.0 54.0 46.6 451 258 434
Alkaline phosphatase, | - 485.4 402.0 475.8 315.5 378.0
u/L
LDH, U/L - 381.7 806.0 627.6 652.9 1039.1
Creatine kinase - - 48.0 42.0 18.0 72.0
isoenzyme-MB (CK-
MB)
Glucose, mM/L 5.2 4.6 4.8 4.6 4.5 47
Colesterol, mM/L 4.5 4.4 4.8 4.4 4.6 4.5
( M
. J

Figure 3: Pseudocystic tumor of the head and body of the pancreas.
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Figure 4: A: Cystic-cavitary lymphangiomatous formations, fibrinous masses (—) in the lumen of some formations. B: Lymphatic cysts: 1) lumen of cystic-cavity lymphangioma.

2) Follicular lymphoid structures (—) in a chain.

Discussion

Pancreatoblastoma (PB) is an extremely rare pancreatic tumor
that commonly occurs in infants and young children [12]. We
present this case with reference to two elements of rarity: solid
pseudopapillary tumors of the pancreas are tumors rarely found
in surgical practice in children, and the given tumor form showed
a very rare cause of acute surgical abdomen [3].

This is the second case of a solid pseudopapillary tumor of the
pancreas in the practice of our pediatric surgery department.

The etiology of this tumor so far is not sufficiently deciphered.
However, it is thought that this neoplasm may be derived from
pluripotent pancreatic stem cells or from cells of female genital
epithelial origin due to the increased prevalence in younger
women [13].

A number of epidemiological studies have highlighted the direct
link to other factors, such as the action of suppressor oncogenes
(reactive genes) and proliferation inhibitors [14,15].

An oncogene is a mutated gene that has the potential to cause
cancer. Before an oncogene becomes mutated, it is called a proto-
oncogene. A significant difference between oncogenes and tumor
suppressor genes is that oncogenes result from proto-oncogenes’
activation (turning on). However, tumor suppressor genes cause
cancer when they are inactivated (turned off).

Cancer is driven by genetic and epigenetic alterations that allow
cells to overproliferate and escape mechanisms that normally
control their survival and migration. Many of these alterations
map to signaling pathways that control cell growth and division,
cell death, and cell motility and can be placed in the context
of distortions of wider signaling networks that fuel cancer
progression. Mutations that convert cellular proto-oncogenes to
oncogenes can cause hyperactivation of these signaling pathways,
whereas inactivation of tumor suppressors eliminates critical

negative regulators of signaling [16]. Pharmacologic and antibody-
based inhibitors targeting signaling proteins mutated in tumors
or proteins downstream from these have significantly impacted
cancer treatments [17-19]. In some cases, tumor formation
results from the aberrant activity of various cell-cycle regulators
that play essential roles in many signal transduction pathways.
For example, abnormalities of the histone methyltransferase
enhancer of zeste homolog 2 pathway, Hedgehog signaling
pathway, mitogen-activated protein kinase pathway, and TGFB
pathway had the highest alteration rate in pancreatic cancers
and are critical for the development of new therapeutic targeted
approaches that can improve patient care [20—-24].

Rare cases of localization in the peripancreatic tissue and in the
middle of the colon are described (a fact present in our case).
Often PST can develop asymptomatically, but at the same time,
the child may have complaints of abdominal discomfort, feeling
of a full stomach, nausea, pain in the epigastrium, in the upper
abdomen, and very rarely is the clinic of the acute surgical
abdomen or acute pancreatitis. In the case of total removal of the
tumor, the 5-year survival is 95%; in its incomplete resection, it may
recur [4,25]. Potentially predisposing factors for recurrence are the
large volume of the tumor, its rupture, and the child’'s young age.
Metastases are present in 5%—10% of cases, especially in the liver
and lymph nodes, but rarely in the peritoneum [26-28]. According
to data reported by Papavramidis T and Papavramidis S [4], among
patients with metastases, the most common location is the liver,
portal vein, spleen, then other organs (duodenum, omentum,
colon, lung, peritoneum). The prognosis of Solid Pseudopapillary
Neoplasm (SPN) is remarkably good, even in the presence of
metastasis, with an overall 5-year survival rate of about 97% [29].
Multidisciplinary treatment, including resection, may improve the
prognosis of patients with SPN of the Pancreas with recurrence or
metastasis [30].
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Inthe present case, we suggest that a late diagnosis occurred when
the tumor massively invaded the neighboring organs (duodenum,
surrounding peripancreatic connective tissue). As our patient
presented with an acute abdomen and out-of-hours emergency,
endoscopic ultrasound fine-needle aspiration in the diagnosis
or intra-operative frozen section facilities were unavailable;
otherwise, a conventional duodenopancreatectomy would have
been possible if a pre-operative diagnosis was available [31,32].

Studies suggest that surgical resection should be performed
even in patients with widespread, advanced metastases, as these
patients may have a long survival time [25,26].

In our case, the absence of liver metastases is characteristic,
while in the cases analyzed by other researchers [3], almost half of
the patients had liver metastases (16/35, 45.7%).

Conclusion

Pseudopapillary solid pancreatic tumor is a rare clinical feature
in surgical practice in children. Statistics show that the solid
pseudopapillary tumor of the pancreas most frequently affects
females aged from 20 years to 30 years. The clinical picture is
that of an abdominal disease, and the preoperative diagnosis
is difficult and can be suggested by abdominal ultrasound,
Computed Tomography (CT), or Magnetic Resonance Imaging
(MRI) with angiography. The definite diagnosis was made by
histopathological examination. The solid pseudopapillary tumor
of the pancreas may begin with bleeding and digestive disorders.
The treatment is complex - surgical and adjuvant (chemotherapy,
radiotherapy, immunotherapy, and various combinations between
them). We mention that whenever there are clinical signs, imaging
data, or intraoperative findings that could raise the suspicion
of an abdominal tumor, it is intervened by surgical treatment
followed by histological examination, but if possible, initially
extemporaneously (intraoperatively), followed by postoperative
histological examination should be performed. The correct
diagnosis of SPN in the pancreas depends on a comprehensive
analysis of clinical, imaging, and histopathologic characteristics.
Surgical resection should be performed and should be considered
even in patients with advanced disease.
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